ABSTRACT

BRUTON, CANDICE MICHEL. Effectof Park Characteristics and Landscape Preference
on Park Use and Physical Activiffnder the directioof Dr. Myron F. Floyd.)

Park environments are increasingly recognized as influential settings in the buil
environment thahold potential tgoromote human health. Previous research has indicated
that park size, attractiveness, aesthetics, and conditions correlate with park use and physical
activity. Although research examining parks and headthated outcoras has rapidly
increased in the last decade, few studies have investigated underlying mechanisms working
between specific park features and hegdllated behaviors dhe ways in whiclthese
relationships operate across areas comprised of disparate dehogroups. In response to
these gaps in the literature, the purpose of this study was threefold. First, landscape
preference was examined as a mediator within the relationships between park characteristics
and park use and pabased physical activitysecond, park characteristics were examined to
identify potential disparities across areas of disparate race/ethnicity and income composition.
Third, relationships between park characteristics and park use antigsa#t physical
activity were examined acse race/ethnicity and income comparison areas. Thesocial
ecological model of active living, deprivation amplification, and environmental justice
perspectives underpinned this study. Social ecologic models suggest how features of the built
environment likeparks can influence physical activity. Deprivation amplification and
environmental justice perspectsmescribe why parks may not be equally available in all
areas. Park characteristics examined included park size, extent of tree canopy, park condition,

and quality. A park audit tool was used to collect the conditon/quality data of park features in



21 neighborhood parks. Park size and peagmbftree canopy were obtained using GIS.
Landscape preferencean use, and parkased physical activity meass were obtained

using a maikurvey (N=230). Data analysis included descriptive statistics, independent t
tests, ManANhitney tests, and multilevel regressioResults indicated that relationships
between park characteristics and park use andhms&dohysical activity are more complex
than shown in previous studidsandscape preference for highly enclosed, {dastloped
settings attenuated the relationship between the amount of tree canopy present in parks and
park use and paskasedphysical actiiy. Fewer wooded areas and more trash cans were
found in low incomeareaparks and minority argaarksas compared tparks inmedium

high income and neminority areas. Parks in low income areas were also found to have less
tree canopy than parks in highecome areas. Disparities in tree canopy and wooded areas
indicated that the health promoting benefits of these resources may not be conveyed to
populations in low income and minority areBsrk size was a positive and significant
predictor of park usand parkbased physical activity for neminority and mediurhigh

income respondents, but not for their comparison groups. Higher park condition and quality
scoresvereassociated with increased park use for low income but not mddghmincome
responderst. These findingsuggested that modifying park environments to increase the
guality and condition of parks and themberof trees in parks could increase park use and
related health benefits among those at highest risk for adverse health outcomesrHoweve
future research is needed to examine how different population groups perceive landscape
components (e.g., trees, vegetation, elevation, etc.) and configurations of these components
(e.g., spacing) in neighborhood parks, particularly those located imémme and minority

areas.
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CHAPTER 1: INTRODUCTION

Obesity and physical inactivity have been identified as the third and fourth leading
causes of preventable deaths in tmétéH Statesbehind smoking and high blood pressure
(Danaei et al., 2009Benefits of physical activity for popuian health are well established
and include reduced risk offerweight anabesity, type 2 diabetes, loss of muscle strength
and joint function, depression and anxiety, colon cancer, and cardiovascular digeases
Department oHealth and Human Servie& U.S. Department of Agriculture, 2005)
Despite compelling evidence that suggests physical activity can help offset obesity and
associated risk factors, more than a quarter of U.S. adults report no leisure time physical
activity (Centers for Disease Cial and Prevention, 20)@nd nearly 34% of adults are
obesgFlegal, Carroll, Ogden, & Curtin, 201Miealthy People 201Q.S. Department of
Health and Human Services, 20@bjectives sought to reduce the total obesity prevalence to
15% by emphasizinthe importance of access to parks, trails, and recreational facilities in
meeting physical activity recommendations. To datestate has met this go&lénters for
Disease Control and Prevention, 2012

The importance of green space has been of inorgasterest to researchers
examining associations between green space and human health, particularly in urban
environments. The rise of chronic health conditions such as obesity, asthma, diabetes, heart
disease, and depression has trended with developlo&ngf habitat, and fragmentation of
green space urban environmentglackson, 20030ver 82% of Americans live in urban

areas Central Intelligence Agency, 20pWrban residents are more exposethndscape



changes associated with development amdeshealth conditiongackson, 2003; Verheij,
Maas, & Groenewegen, 200&reen spaces provide people with places to relax and engage
in physical activityCohen et al., 2007; Maller, Townsend, Brown, & St Leger, 200Zh

nearly 3.5 million acres of @m space lost to urban sprawl between 1990 and 2000 in the
U.S. (McDonald, Forman, & Kareiva, 201Qublic parks, often preserved in perpetuity, are
increasingly important urban resources for promoting public health andbereti(Maller et

al., 2002) Urban parks are typically subject to public policies and regulations, making them
promising environments to promote and enhance opportunities for physical actmaty.
purpose of this study was to examine how greenspace characteristics in urban partc relat
physical activity.

Research examining the influence of urban green space on human health has
demonstrated positive associatigesy., Bell et al., 2008b; Maller et al., 2002; Tzoulas et al.,
2007). For example, studibave found that urban green spdas independent effects
(controlling for demographic factors) on population he@dnVries, Verheij, Groenewegen,

& Spreeuwenberg, 2003; Maas et al., 2009; Mitchell & Popham, 2B@8garch findings
have indicated negative associations between gesre and overweiglobesity(e.g., Bell

et al., 2008b; Nielsen & Hansen, 20@ndobesityrelated morbidity such as hypertension,
coronary heart disease, and diabéitsgas et al., 2009)Additionally, multiple studies have
found a positive relationshipetween close residential proximity to parks and green space
and physical activityCohen et al., 2007; Coombes, Jones, & Hillsdon, 2010; Frank &

Engelke, 2001; Gile€orti et al., 2005; Humpel, Owen, & Leslie, 2002)



While dbesity and physical inactivitsffect all populations, the situation may be
worse for minority and low income populations. A great amount of evidence shows health
disparities are associated with race/ethnicity and class ineg{Btstyeman, Cubbin,
Egerter, Williams, & Pamuk, 2010; 8. Department of Health and Human Services, 2003,
2008) For example, obesity prevalence among minorities outpacesimamities by as
much as 12%Centers for Disease Control and Prevention, 208@hough obesity and low
rates of physical activity afé children of all background8arlow & the Expert Committee,
2007; Institute of Medicine, 20059hildren from low income families and from African
American or Hispanic backgrounds are more likely to be overweight and less active than
non-poor and norminority children(Centers for Disease Control and Prevention, 2007;
Miech et al., 2006; WhiGlover, Crespo, & Joe, 20Q9)

The importance of studies examining relationships between the physical environment
and health cannot be overstatgiven the diseasburden the L$. faces as a result of
physical inactivity and obesity. Obesity and related health disorders have been estimated to
cost $117 billion per yedt).S. Department of Health and Human Services, 1996, 2001),
meaning Americans must also bear assderable economic burden. Therefore, identifying
how green space is related to physical activity and how it is geographically distributed across
groups is important. Findings could inform evideihesed policy, design, renovations, and
maintenance procedes targeted toward facilitating physical activity.

For these purposes, researchers from multiple disciplines (e.g., planning,

transportation, geography, public health, leisure science, etc.) have examined environmental



determinants of physical activigs pathwagto positive physical health outcomes. Two
primary research agendas have evolved. First, research has examined residential proximity
and accessibiftto green space and parks andcomes such as physical activity, body mass
index (BMI), and obsity ratege.g., Kaczynski & Henderson, 2007; Kaczynski, Potwarka,
Smale, & Havitz, 2009)Findings have indicated that people who live in close proximity to
parks and green space walk more and are more physically @tikien et al., 2007; Frank

& Engdke, 2001; GilesCorti et al., 2005; Humpel et al., 200Zhis suggests that

neighborhood parks may be especially important for physical activity opportunities.
Additionally, researchensave examined whether or not green space and parks were evenly
distributed geographically among so@ceonomic and racial/ethnic groufesg., Estabrooks,

Lee, & Gyurcsik, 2003; Gordebarsen, Nelson, Page, & Popkin, 2006; Moore, Diez Roux,
Evenson, McGinn, & Brines, 2008; Timperio, Ball, Salmon, Roberts, & Crawford, 2007)
Health disparities among minorities and low income groups underscore the importance of
this research. Emerging evidence from national and regional studies indicates that differential
availability of parks and recreation facilities in poor and minorigaamay underlie these
disparitieg(Cohen et al., 2006a; Gorddmarsen et al., 2006; Powell, Slater, Chaloupka, &
Harper, 2006)Research has demonstrated thattality related tdealth inequalitieglue to
income deprivation was lower in populationsnigiin the greenest are@ditchell &

Popham, 2008)Thereforethe creation and preservation of green space may work to narrow

race/ethnic and income disparities in health.



A second line of research has developed measurement tools to objectively quantify
features, amenities, facilities, conditions, and aesthetics in communities, parks, and green
spaces. More than 20 audit tools have been developed in the last (Brcadeson,

Hoehner, Day, Forsyth, & Sallis, 2008ach measures various features depgnalpon the

setting (e.g., neighborhoods, parks, schools, trails, etc.) in various levels of detail. These
features are hypothesized to affect physical act(@tpwnson et al., 2009Measurement

tools designed to characterize built environments haveibgsrtant for examining how

physical activity and BMI is associated with specific features in communities, parks, and
green spacéFloyd, 2012) Findings to date suggest that certain park amenities and features
are associated with BMI and physical acyvitor example, adults with large attractive parks
located within walking distance from their homes were more likely to walk for recreation

with greater frequency than those living within a shorter distance of an open space
(Sugiyama, Francis, Middletonw@n, & GilesCorti, 2010) Additionally, supportive
neighborhood environments comprised of greater physical activity resamatdsgher

guality amenities have been found to be negatively associated with opesitlence among
residents of public hougydevelopmentéHeinrich et al., 2007)Using audit tools and other
observational methods in park settings, researchers have begun to examine the types of park
facilities that may promote physical activ{g.g., Floyd, Spengler, Maddock, Gobster, &
Suau,2008a; Kaczynski, Potwarka, & Saelens, 20@8hong humarmade park elements,

studies have found that courts, playgrounds, open spaces, and paths promote physical activity

(Floyd et al., 2008a; Shores & West, 2Q08¢rtain natural park elements, suchrass,



water areas, wooded areas, and meadows have been found to be better predictors of physical
activity than more developed facilities such as restrooms, bicycle racks, and landscape
plantings(Kaczynski et al., 2008).

These research agendas havedtetl increased understanding about which park
amenities and facilities are correlated to physical activity and to whom parks and green
spaces are available. However, research efforts that address current gaps in knowledge are
necessary to respond to maj@tional health organizations that have identified parks as
important resources for obesity prevention. Three limitations currently inhibit a more
comprehensive understanding of the relationship between park characteristics and physical
activity.

First, exsting park audit instruments may not be sensitive to the needs and
perceptions of various population groups and set{iBgswnson et al., 2009; Floyd, 2012)
For example, landscape preferences of park users, defined as measures of landscape aesthetic
qudity (Nassauer, 1995¢annot be accounted for by park audit tools. Aesthetic quality has
been defined as an evaluative aesthetic response in relation to an envir@wesant1997)
Aesthetic responses include cognitive evaluation (i.e., an intellectdatstanding of place),
affective response (i.e., an emotional reaction to place leading to feelings of pleasure or
arousal)Russell & Snodgrass, 1989; Ulrich, 1988nd changes in behavi@zard, 1977)
In short, aesthetic responses are psychologi@an st ruct s t hat embody pe
and feelings about the environment. Because interactional transactions between people and

their environments are constantly taking plédasar, 1997)aesthetic quality interacts with



physical attributes in thenvironmen{Chon & Shafer, 2009Preferences for certain
environments are important to examine because they motivate betizardy 1977; Kaplan,
1985) Theoretical foundations of landscape preferences originated from a substantial body
of environmenthpsychology literature. These include evolution@y., Kaplan & Kaplan,
1989; Kaplan, 1972, 1973, 1976; Ulrich, 197/iplogical(e.g., Appleton, 1975pand
experientialHammitt, 1979; Zajonc, 196&Xplanations to explain landscape preferences
(Balling & Falk, 1982)
Research that has examined preferred aesthetics in urban parks has found that certain
landscape characteristics are preferred in urban park and greenway trail envirgergents
Bjerke, @stdahl, Thrane, & Strumse, 2006; Chon & Shaf#92Schroeder & Anderson,
1984) Research has also indicated that aesthetic qualities are associated with increased use
of parks.For example, aesthetic preferences for trees, greenery, bushes, gardens, flowers,
grass, and vegetation maintenance in phdssbeen associated with park (fSeck,
Degenhardt, & Buchecker, 2007; McCormack, Rock, Toohey, & Hignell, 2010). Scenic
beauty (Gobster, 1995), greenness, and openness has also been associated with urban trail use
(Lindsey, Wilson, Yang, & Alexa, 2008).
Landscape preferencediant credenceo environmental policy making. It is
recognized that the average person evaluates the landscape based on the visual aspects of the
setting(U.S. Forest Service, 197.3)t the federal level, landscape planning anlicgo
making require that visual, aesthetic characteristics of the environment be considered in land

use decisions (for example, Sec. 101 (b), NEPA). Otherwise, planning and redevelopment



efforts of recreation areas may not align with user expectationsrafetencesFrick et al.,
2007) However, éw studies in urban park settings have examined the mediating role
landscape preference may play between green space characteristics and physical activity. The
first objective of his study examirgtlandscape pference as a mediating variable between
green space characteristics and park use and physical activity outcomes. Given positive
correlations between green space and health, if identified, preferred characteristics could be
incorporated into public park depments and redevelopments to promote increased use
and physical activity. Assuming that park characteristics and the quality of those
characteristics were evenly distributed across areas of differing race/ethnicity and income
composition, such changesutd positively impact health disparities through increased
opportunities for physical activity.

However, it cannot be concluded that the quantity and quality of park characteristics
are equal across groups. Inconclusvaenceconcerning the geographddstribution and
guality of green space characteristics across areas of disparate race/ethnicity and income
composition marks the secothitation to a more holistic understanding of the relationship
between park characteristics and physical actiitthough some research has found that
parks and recreational facilities are unevenly available by race/ethnicity and income
composition(i.e.,Estabrooks et al., 2003; Gordbaarsen et al., 2006; Moore et al., 2008;
Timperio et al., 2007)nore recent studiesuggest that disparities in access and availability
of parks and recreation facilities are more complex or may not exist in certain locales. For

example, research has found that minority populations and those wilodomeconomic



status (SEShad greadr access to open space and parks overall but less access to larger
(Weiss et al., 2011)ess congested parkBoone, Buckley, Grove, & Sister, 2008hen
compared to nominorities. Minority and low SES neighborhoods that have been found to
have fewer rereational facilities have also been found to have as many or more parks and
densities of park resources as compared to higher SES ammdimarity neighborhoods
(Moore et al., 2008)Research findings also demonstrate that some low income
neighborhoods he more physical activity opportunitiés youthand numbers of amenities
similar to higher income neighborhoo@Suminski et al., 2011)

Mixed findings on equal availability of park resources across groups have resulted in
suggestions to examine the ftyeof the park and recreation facilities located in minority
and low SES communitieas compared to parks and facilities in higher SES and non
minority communitie§GordorLarsen et al., 2006; Macintyre, 2007; Moore et al., 2008;
Timperio et al., 2008)indings from two recent studies using park audit tools to examine the
quality of park characteristics across race/ethnicity and income indicated that quality is
disparate for these groups. For example, parks in areas with higher minority populations had
poorer quality amenities and facilities. Parks in lower income neighborhoods had both poorer
quality amenities and facilities and greater inciviliti€siminski et al., 2012Evidence also
suggests significantly greater numbers of quadisyiedi.e., ircivilities) in parks located in
low income census tracf¥aughan et al., 2013)t is not clear if the quantity and quality of

humanmade park characteristics are equal across groups.



In line with research on the availability of parks and recreationartymties,
empirical evidence also suggests that the geographic distribution of environmental amenities
often found in parks, such as urban forest c¢egy., Heynen & Lindsey, 2003), vegetation
cover (Luck, S ma | |, tord diversity(SkrohagéhB Haase, & Kabizoh,0 9 )
2009), and species richness (Hope et al., 2003; Kinzig, Warren, Martin, Hope, & Katti, 2005;
Melles, Glenn, & Martin, 2003re unevenly distributed by area race/ethnicity and income
characteristicsHowever, few, if any, studsehave been conducted to examine the availability
of natural park characteristics in urban parks across groups.

The environmental justice framework can help explain why disparities in the
availability of park characteristics may exist. The Environmentateletion Agency (EPA)
defi nes envi r otmerfae meatmdnt apdunedningfukinvavemeiit of all people
regardless of race, color, national origin, or income with respect to the development,
implementation, and enforcement of environmental Jawsr e gul ati ons, and po
(Environmental Protection Agency, 2009nhe environmental justice framework applied to
the availability and quality of parks and recreational facilities cagtstioe as present if
disparities in exposure to the benefits andess of parks and recreational facilities were the
result of racial or class inequiti€Baylor, Floyd, WhittGlover, & Brooks, 2007)Within this
framework, injustice is also present when public policies to address inequitable access to
these resourceme absenfTaylor et al., 2007)Thereforegnvironmental justice not only
accounts for the negative health impacts of existing facilities, such as polluting industries, but

also the absence of health promoting resources, such as parks and greearspacesic
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policies designed to remedy disparit{iBeone et al., 2009; Floyd et al., 2008a; Taylor et al.,
2007).

Inconclusive findings regarding the equal availability and quality of natural and
humanmade park characteristics across race/ethnicityrasaine, coupled with the potential
of these park settings to encourage physical activity for those already burdened with health
disparities, warrant additional study. Few studies have examined whether or notaratural
humanmade green space characterssticurban parks were equally distributed across
race/ethnicity and income composition. Equal availability notwithstanding, poor quality
environments may cue perceptions of safety and appropriateness for particular activities,
which may translate to decreal park use and physical activity. The second objective of this
study examinéthe quantity and quality of both natural and humsade park characteristics
across areas of different race/ethnicity and income composition to identify potential
disparities hat could contribute to health disparities.

The relationship between disparities in the availability and quality of park
characteristics and health disparities remains unidentified. This pinpoints the third limitation
currently inhibiting a more compreh&ne understanding of the relationship between park
characteristics and physical activity. Evidence has indicated that health disparities may
follow the same pattern as disparities in access to green space and recreational opportunities
(Cohen et al., 20QGarcia & Strongin, 2011; Gorddrarsen et al., 2006)

Tentative theoretical links currently exist between health disparities and the built

environmen{Brulle & Pellow, 2006; Wakefield & Baxter, 201Gjowever, researchers
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generally agree thatwherednea ves mat t e r(Bickdtt& Paamh 20013Theh e al t h
concept of deprivation amplification has been used to identify the attribypéescethat may
encourage or deter healphhomoting behaviors. Deprivation amplification occurs in places
where thos having fewesocial andeconomic resources also have fewer public facilities and
resource®f lesser qualityo help them live healthful live@Macintyre, Ellaway, & Cummins,
2002) Macintyre et al. asserted that this phenomemnpounds personal corstits to
active living thatmay explain increased obesity levels in low income communities.
Deprivation amplification offered three explanations for the spatial inequality of health
promoting resources. First, compositional components are describedchartdeteristics of
individuals within communities. Second, contextual components include the structural
opportunities (e.g., natural, built, and social environments) available for health in
communities. Third, collective components are comprised of sadiaifal features of
communities such as shared norms and values (Maclintyre et al., 2002).

In a review of the relationship between green space and physical, mental, and social
health outcomes, Ku@010)concludedhat those with higher incomes have geeaiccess
to green space and better general health outcomes. Additionally, she pointed to studies that
indicated that among those with higher SES, individuals with greater access to green space
also had better health outcomes than those who had less tacge==n space. Research has
also found that loweeducated groups had lower disease prevalence when they had more
green space around their honiEkas et al., 20090nly one study has examined the impact

of green space on soesxonomic inequality witm populationgMitchell & Popham, 2008)
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This examination of income deprivation, exposure to green space, and individual mortality
records (N=366348) found thaall-cause mortality and mortality from circulatory diseases
due to income deprivatiomas lower for those living in the greenest areas (Mitchell &
Popham 2008) In low income and minority communities, proximity of parks to home was
positively associated with park use and frequency of leisure ex¢@oben et al., 2006b)
Additionally, physicakactivity of low-income housing residents was positively influenced by
a greater number of physical activity opportunities and fewer incivi(idesrich et al.,
2007) Conversely, reduced access to physical activity facilities in high minority and low
SES areas were found to be associated with greater overweight and lower physical activity
(GordoniLarsen et al., 2006) ogether, these findings arengpellingevidence thaphysical
activity amonglow income and minority populations can be influenced byityyzark
opportunities close to home. However, thlationship betweepark characteristics anmhrk
use anghysical activity has not beavidely examined. The third objective of this study
examin@ how associations between park characteristics andyssaland physical activity
varied acrosarea race/ethnicity and incornemposition

In summary, park settings offer promising environméarténcreasing physical
activity. Public parks are adaptable spaces that can be altered to facilitate and encourage
physical activity. Further public parks are subject to policy making that has the ability to
respond to inequalities in park environments. Yet, many questions remain as the relationship
between park settings and physical activity continues to be exarkingtdresearch should

begin to account not only for environmental determinants of physical activity, bdbalso
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subjective preferences for humarade and natural park characteristics that may be
associated with physical activity. Second, research naaisess not only disparities in the
availability of park characteristics across race/ethnicity and incamgosition but also
disparities in the quality of characteristics across these groups. Third, research must examine
whether disparities in the quaytand quality of park characteristics translate to disparities
park use and physical activignong low income and minority populations.
Study Purpose

Although existing research has identified the importance of green space and parks to
health, knowledg about the relationship between humaade and natural park
characteristics and park use and physical activity across groups remains limited. Therefore,
the purpose of this study was to examine the relationship between neighborhood park
characteristics ahpark use and physical activity. Gaps in the current literature were
addressed by examining the following research questions.
RQ1. Does landscape preference influence relationships among different neighborhood
park characteristics and park use analtherisk factors (i.e., physical activity)?
RQ2. Are park characteristics located in neighborhood parks equally distributed across
areas of differing race/ethnicity and income composition?
RQ3. Do associations between neighborhood park chasticeeand park use and
physical activity vary by area race/ethnicity and income composition?

Research questions were informed by three theoretical perspectives. First,dhe soci

ecological model of active livin@Sallis et al., 2006proadly framed thexamination ofpark
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characteristics, park usandphysical activity.The socialecological modebf active living

(Sallis et al., 2006) allows for examinations and interventions targeted at multiple levels of
influence(e.g., intrapersonal, interpersonaljlt environment, policyjo promote physical
activity. The socialecological modebf active livinghas become a predominant framework

for understanding how the environment shapes health behaviors such as physical activity and
inactivity (Sallis, Owen, &Fisher, 2008py acknowledgingnteractions between people and
their physical, social, and cultural environments (Stokols, 2@¥ond, landscape

preference theorigg.g., Appleton, 1975; Ulrich, 1988)ere considered to understantly
preferences foenvironments may influence behavior such as park use and physical activity.
Third, the aforementionednvironmentajustice framework and deprivation amplification
theoryprovided a rationale for conceptualizing inequalities in the built environaceass

areas of disparate race/ethnicity and income composii@wing from the environmental
justice framework and deprivation amplification thedhg conceptual model (Figure 1)
identifiedarea race/ethnicity and income composition as exogenous varibbatesn

influence the characteristics of parRssubstantial environmental psychology literature has
found that humans prefeavanndike landscape settings that offer expansive views as well
as groupings of trees (Appleton, 1975; Balling & Falk, 193&niel & Boster, 1976; Kaplan,
1977; Rabinowitz & Coughlin, 1970; Zube, 197Aditionally, landscape preference has
been explained as a function of familiarity (Hammit, 1979; Zajonc, 1968) and experience
(Helson, 1964). Thereforeadscape prefereneeasproposed to mediatbe effect ofpark

characteristics on park use and physical activity.
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Figure 1. Conceptual Model

This dissertatioffiollows a three article format. The first article addressed RQL1.
Article two addressed RQZ2vrticle three responded to RQ3. Chagelescribes the methods
used to examine research questions. Chaptdrsand5 correspond sequentially to the
dissertation research questio@apter6 summarizes and synthesizes findings and

implications from he three article manuscripts.
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CHAPTER 2: METHODS

This cross sectional study used two approaches to obtain data to answer research
guestions outlined inhapter 1. First, measures of park characteristics in selected parks were
obtained using the Envirorental Assessment of Public Recreation Spaces (EAPRS) audit
tool and existinggeographic information syster®(S) databases. Second, the study
employed a mail survey to collect landscape preference, park use, physical activity, and
demographic data aboutsidents living in neighborhoods surrounding each park. All study
procedures were approved by the Institutional Review Board (IRB) at North Carolina State
University (Appendix A).This chapter describes the study area, park selection, tools and
instrumentsused to collect data, anidta analysis strategies used to examine research
guestions.
STUDY AREA

The study settings were parks located within the city limits of Greensboro, North
Carolina, population 26666 U.S. Census Bureau, n.a. Greensboro is lated in the
piedmont region of NOmidway between Charlotte and Raleighdisthestae 6 s t hi r d m
populous city. The city limit boundary encompasses 132 square Qitgo{ Greensboro,
20113. The median household income in Greensboro is $41,050df0Greensboro, 2012).
The racial/ethnic composition of the population is 48.4% Caucasian, 40.6% African
American, 4% Asian, and 7% other/more than two réldeS. Census Bureau, n.a). Just

over 7% of the population is Hispanic of any raddeS( Censs Bureau, n.da).
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Greensboro was particularly well suited for this study due to the spatial distribution of
demographic characteristidsor example, data on racial composition of neighborhoods
indicate that neighborhoods in Greensboro are highly sagefaey & Meyers, n.da).
Dissimilarity indices measuring the relative separation or integration of groups across
neighborhoods rank Greensboro as the fourth highest city in the sta¢litelBlack
dissimilarity Frey & Meyers, n.db). The populatiorof Greensboro is also segregated by
race/ethnicity and income. For example, minority populations make up 75% of those residing
in the poorest zip code in greater GreensbGity (of Greensboro, 2003These
characteristics are closely mirrored in neigltitoads and censuisacts in the city. Therefore,
Greensboro was an ideal setting for the examination of park characteristics by area
race/ethnicity and incomsompositionto investigate if these characteristics followed the
same geographic distribution asndographic characteristics.

Greensboro Parks and Recreation Departinasiteerthe primary provider of public
parks and recreation servides the city of Greensboro since 193he municipal park
system includes 170 parks, gardens, and special feccaitid encompasses over 3,500 acres
(see Figure 2 for a map of the park systeBrgensboro Parks and Recreation Department
has been recognized nationally for excellence by the National Recreation and Parks

Association (NRPA).
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Figure 2. Parks and Greenway System Map

Greensboro grksare classified based on size, activity, and service attributes (Table

1) (City of Greensboro, 1998
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Tablel

Greensboro Park Type Classification

Park Type General Sie (acres) Activities/ Facilities Service Radius
. Active and passive outdoor recreatic Multi-county

Magnet © 1000 limited indoor recreation facilities region

. . Active and passive outdoor recreatic .
Regional 2001 400 limited indoor recreation facilities 5 miles

. . Active and passive recreation/ .

Community 16175 recreation centers and trails 2 miles
Neighborhood 57 15 Active and passive outdoor recreatic ¥z mile
Mini 114 Active and passive outdoor recreatic ¥ mile
Greenway n/a Active and passive outdoor recreatic n/a

The expansi on o s$ysteBrhasdees gimarilp accompished khrough
four major stages of development resulting from comprehensive planning efforts, grants, and
voterapproved bond referendums (D. Maxson, personal communication, May 24, 2013).
First, federal Land and Water Camgation Fund (LWCF) grants provided funding for the
acquisition and development of nearly 20 neighborhood parks and several regional parks
during the late 1960s through thed-1970s. Second, bond referendums approved by voters
in 1984 and 1987 funded tkevelopment of two regional parkehe third phase of
development was the result of the 1998 2017 Comprehensive Parks and Recreation Master
Plan completed by a planning and design firm. This master plan identified existing gaps in
service and prioritizetuture land acquisition and park and program development with
significant community input. As a result, a successful $34.5 million bond referendum was

passed in 2000. Bond funding was directed toward recommended parkland acquisition and
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the development afew neighborhood, community, and regional parks. In 2006, the
comprehensive plan was updated by parks and recreation staff. This plan guided priorities for
the fourth phase of developmefiinded by a $5 million voter approved bond referendum in
2006 and &20 million voter approved bond referendum in 2008. These bonds primarily
funded the Greensboro Aquatic Center and smaller park development projects. Projects for
each bond referendum were selected with input from citizens, the Greensboro Parks and
Recrea i on Commi ssion (i .e., the advisory board
Greensboro City Council. All bond referendums included funding for projects in each
council district. In some cases more funds were allocated to areas that were underserved by
parks and recreation facilities (D. Maxson, personal communication, May 24, 2013).
PARK SELECTION

A threestageprocedurevas used to purposively select 21 parks located in low or
middle-to-high income areas and minority and romority areas. First, censuracts, used
as proxies for neighborhoods, were used to identify areas with desired race/ethnicity and
income levels using census data. Second, neighborhood parks within census tracts with
desired characteristics were identified. Third, sample parksseéreted based on proximity
to other neighborhood parks and with input from Greensboro Badé&ecreation
Department staff.

Instageonec ensus tracts within Greensborodbds ci
race/ethnic composition (i.aVhite, nonHispanic,African American, and Hispanic) and

income characteristic¥he predominant race/ethnic composition of a census tract was
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defined as a concentration of greater than 50% or more of one racial/ethnic group (Brown &
Bennington, 1993; FloydSpenglerMaddock,Gobster, & Sualg008). Summary File 1
Census 2010 data was used for this examination. Income characteristics were determined
using annual median household income of census tracts within the city of Greensboro
estimated by the American Community SuryeyS. CensuBureay n.d-b). Levels of
income were based on tertiles given a highly skewed income distribution. Analyses indicated
that median household income for low income tracts ranged from $13,041 to $28,764.
Medium ($29,48%41,088), and high ($423-$133,304) income tracts were combined to
yield a mediurrhigh ($29,4895133,304) income level.

In stage twopark types were limited to parks serving neighborhoods within census
tracts with desired race/ethnicity and income characteristics. Neighbgrhdadare
designed to be easily accessible to pedestrians and cyclists in surrounding neighborhoods.
These parks are typically betweerd® acres in size but are often smaller. Neighborhood
parks are characterized by playgrounds, picnicking areas, acel fepactive and passive
outdoor recreational activities (City of Greensboro, 1998). There are 52 neighborhood parks
in Greensboro. Neighborhoqarks located completely within or spanning two census tracts
characterized by the same race/ethnicity ornme@omposition were eligible for the study.
Community parks and natural areas located within and serving neighborhoods were also
eligible for the study.

Stage three further refined eligible parks to parks with quanrilerbuffers that did

not overlap wilh other eligible study park buffers. Buffers were used for study park selection
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and to identify residents within a quartaile of each sample park for the purpose of
administering the landscape preference, park use, and health questionnaire to surrounding
residents. Because questionnaire items targeted study parks, park selection was limited to
parks without overlapping buffers. This insured that survey respondents did not have more
than one study park within a quarterle of their home.

A quartermile buffer was used for several reasons. First, a quartierbuffer allows
for easy access to parks by foot or bike. This distance has been considered to be particularly
suitable for studies examining walking and biking (Su, Jerrett, Nazelle, & Wolch, 2@d1) a
public services within walkable neighborhoods (Duany, P&yerk, & Alminana, 2003;
Kelbaugh1 989) . Smal |l er areas around individual s
more influential in making a choice to be physically active outdoors (McGirendew,

Herring, & Huston, 2007). Second, a quartale buffer has been widely used by researchers
to definepark-adjacent neighborhoods and park catchment areas (Nicholls, 2001; Su et al.
201% Wolch, Wilson, & Fehrenbach, 2005) in physical activity aesk (Coheret al, 2007,
HoehnerBrennan Ramirez, Elliott, Handy, & Brownsd&Q05; LoukaitoeSideris & Sideris,
2009; Wells & Yang, 2008).

Buffers were drawn to establish park service areas (PSAs) around each park using a
network analysis extension ArcMap 9.3.1 (see Appendix B for procedure log). Network
analysis ismmore accurate measure of accessibility than the other techniques (e.g., radius
technique) because it takes into account the actual paths via roadway, trail, or sidewalk that

people mst travel get to a park entrance (Nicholls, 2001). Buffers were drawn along the road
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network from park entrances. Buffer boundaries were only permitted to follow streets that are
most conducive to pedestrian traffic (i.e., minor local roads and thoroaghf&ormal park
entrances were geocoded using aerial photographs in GIS. Where parks were accessible from
multiple points (e.g., along sidewalks and roadwagsirance points were delineated
approximately every 120 feet. Field checks were made at 4{x pdnere entrances could not
be obtained from aerial photography. Access points were not marked for portions of parks
that appeared to be drainage wagd open space or stream buffers that were separated from
active use areas. Access points were alsonaoked where streams were impediments
(without a bridge) to active use areas or where slope and or dense vegetation prevented easy
pedestrian access.

Thirty neighborhood parks, one community park, and one natural area nesbstag
two, and three critesi Greensboro Parks & Recreation statmbersvere consulted for
their knowledge of facilities, park use, and safety to yield a final selection of 21 study parks

(see Figure 3 for a location map of study parks).
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Figure 3. Study Park Location Map

Study parksverelocatal in low (n=7) or middle to high (n=14)come areagsee
Figure 4 for study park locations by area incoar@ minority (n=14) and neminority
(n=7) (see Figure 5 for study park locations by area race/ethnirigégs Table 2 describes
park characterigts and selected demographics of areas surrounding study parks.
Descriptions of park features and aerial photographs of study parks are included in

Appendices C and D.
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Table2

Park Characteristics and Selected Demogiiaplof Census Tracts Surrounding Study Parks

Percent
Park Name Park Siz Race/Ethnicity Income L‘g;l Mig;an %:gﬁe:o? hoc/)ouz:kr:l) ET(Ijeer
(acres) higher
Ardmore Park 4 Minority Low 3,495 283 8.3 26.5
Bluford Park 8 Minority Low 2,932 465 13.1 27.7
British Woods Park 6 Non-minority ~ Mediumhigh 3,245  47.8 63.3 7.4
Carriage Hills Park 5 Norrminority  Mediumthigh 4,862 51.1 69.7 6.3
Douglas Park 5 Minority Low 4586 255 19.2 26.4
Forest Valley Park 7 Norrminority  Mediumthigh 2,175 54.1 58.3 4.0
Friendly Acres Park 7 Norn-minority ~ Mediumhigh 3,245  47.8 63.3 7.4
Hamilton Lakes Park 46 Norn-minority ~ Mediumhigh 4,260  48.6 69.7 4.3
Heath Park 13 Minority Low 3,952 28.7 10.9 36.1
Henry Street Park 9 Non-minority ~ Mediumhigh 5,121  39.3 40.8 15.1
Hillsdale Park 30 Minority Mediumhigh 5,148 35.6 8.6 32.2
Kingbés For 20 Minority Mediumhigh 4,511 384 14.8 29.8
Nocho Park 8 Minority Low 4586 25.5 19.2 26.4
Random Woods Park 6 Minority Mediumhigh 3,484 315 14.6 17.6
Rolling Roads Park 29 Minority Mediumhigh 3,351  38.7 235 19.6
Southmont Park 4 Minority Mediumhigh 5,148 35.6 8.6 32.2
Spring Valley Park 8 Minority Mediumhigh 5,148 35.6 8.6 32.2
Starmount Park 32 Norn-minority ~ Mediumhigh 4,260  48.6 69.7 4.3
SteelmarPark 4 Minority Low 2,756 325 13.9 21.2
Sussman Street Park 11 Minority Low 4,360 33.8 3.6 41.4
Woodmere Park 14 Minority Mediumhigh 4,511  38.4 14.8 29.8

DATA COLLECTION PROCEDURES AND MEASURES

The Environmental Assessment of Public Recreation&&p@APRS) tool was used

to obtain measures of park characteristics. The EAPRS audit tool was developed to evaluate

physical activity settings in order to examine the relationship(s) between environments and

behavior(Saelens et al., 20088APRS was desitpd to collect data related to trails/paths,

28



designated and specific use areas (e.g., open space, meadow, wooded area, picnic area,

camping site, etc.), water areas, playground equipment, fields, courts, and other amenities

and facilities (e.g., restrooms,hel t er s, | andscaping, Views 1 ns

center, etc.). EAPRS also measures the character, conditions, materials, size, and proximity

of each area/domain. For this study, the EAPRS tool was modified to only include use areas,

amenit es, and facilities typical i n Greensboro
The researcher was trained to use the EAPRS tool by a senior researcher, who had

previously conducted a study with a team of colleagues that used the EAPRS instrument.

This training took plage at a regional park in Caryokth Carolinaon July 10, 2012.

Subsequently, threeanda-half-hour training session was held for four volunteer EAPRS

raters. Volunteer raters were each provided with attingebinder that included a copy of

the trainirg agenda (Appendik), the EAPRS protocol for this study (Appendix F), blank

copies of the modiéd EAPRS tool (Appendix G), tieuidebook for EAPRS Direct

Observation TooandPicture Guide (Saelensfrank, Auffrey, Whitaker, & Burdett€011;

Saelens &dl.,, 2006). This manual was provided for use during the training and in the field.

During the trainingvolunteers were introduced to the purpose of the study, the modified

EAPRS tool, and example conditions and measures documenteddnittedook for EARS

Direct Observation Tog|Saelen®t al, 201]). After the classroom portion of the trainjng

the volunteer raters worked independently to conduct an EABBRSsment at a nearby

neighborhood park. Afterward, ratings were compared and discussed. Wimgy® varied,

definitions of park elements and quality measures were clarified. Following the training,
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volunteer raters were provided with a location map of all study parks, directions, and aerial
photographs for the parks they selected to evaluatemiaile Additionally, clarification

about park element definitions and quality measures (see Appendix H) were provided to
volunteer raters via-mail and in person.

Interr ater reliabil ity wappatcdetardinecdngstency si ng (
among ragrs during the training session. Kappa values indicated agreement was moderate to
substantial (.601.812). Volunteer raters were not paid for their assistance. However, they
were provided a meal during the training and a $25 gift card to REI, paidthar at
researcherds expense, as a token of appreci a

The modified EAPRS instrument was used to evaluate each study park between July
12 and August 8012. Paired observations were conducted at each of the 21 study parks in
order to examine intaater eliability and to insure safety. The first evaluation completed by
each volunteer was conducted with the researcher to answer any outstanding questions and to
communicate additional points of clarification in person.

Inter-rater reliability was conductadls i n g Kappa ® nddiesmine cosgency
among raters. Overallabpa values indicated substantial agreement among raters ranging
from .749 to .970. Moderate agreement among raters was found at one park (kappa=.602).

Kappa values among presencebs&ce of use areas and park featusegyed from
substantial to perfect agreemengaf}pa=.756 1.0). Agreement among raters for condition
(kappa=.537.921) and cleanliness (kappa=.4827) items was moderate to nearly perfect.

This was consistent with pastsearch that has found items assessing presence and number of

30



elements to have the highest reliability ratings, character items (e.g., condition,
openness/visibility, and coverage/shade) to have modest but acceptable reliability ratings,
and cleanlinesand aesthetic items to have the lowest reliability rat{Sgelens et al., 2006)

A composite measure of EAPRS park items was calculated to produce park
assessment scores. Park assessment scoresongrated by multiplying the sum of
condition and cledmess items by a multiplier for park elements assumed to have an impact
on physical activity. The method for computing park scores was adapted from the scoring
rationale implemented byne of the creatorsf the EAPRS tool (Dr. Brian Saelens) for
childrerd s p ar lSackenmebaat, 20d). Thi s met hod was modi fied f
version by giving more weight in the scoring to those elenfentsd to promote physical
activity among adults. The scoring rationale is included as Appendix .

Park sizgacres) and percent tree canopy cover also served as measures of park
characteristics. Both measures were obtained from local government GIS databases. Percent
canopy cover in each park was derived by dividing canopy acres by total park acres using
GIS daa.

Mail Survey

A mail questionnaire (Appendix J) was used to collect park use, landscape preference,
health, and demographic data froreaemple of adults (age 18 and older) randomly drawn
from residential addresses located within quariée buffers surranding each of the 21
study parksThe sampling frame of residential addresses within the study areas was obtained

using Guilford Countyods GI'S parcel | ayer. Th
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parcel addresses that were not of interest,(@ogamercial, industrial, etc.). Additionally, a
multi-family GIS data layer provided by the City of Greensboro was used to capture
residential addresses in apartment buildings not included in the parcel layer. The sampling
frame of 800 residential addresswas generated from the street address of the residences,
rather than the ownerdos address, to target
mile of each park. This data was exported from ArciMa1to Microsoft Excel. Each
address was assignadinique number. Addresses surrounding one of the study parks were
dropped from the sampling frame due to a small number of addresses within the buffer that
woul d have precluded randomness. Excel 6s r
random samlp of addresses (N=800) in each of the remaining 20 PSAs to identify addresses
to receive the mail questionnaire. Low income PSAs were oversampled by 10%. An initial
random sample produced 69 addresses per low income PSA (n=483) and approximately 24
addreses per mediurhigh PSA (n=317). After the first mailingn additional 93 addresses
were randomly sampled as a result of a high amount of undeliverable addresses in low
income areas bringing the total number of randomly sampled addresses to 893.
Theproocol for the mailed questionnaire f
Tailored Design Metho(Dillman, Smyth, & Christian, 2009Eight hundred residences
were sent a letter explaining the sty#éyppendix K) a full questionnaire, and a postgupd
return envelope on October 22, 2012. A reminder post(égmoendix L)was mailed
approximatelytwo weeks after the first mailingn October 29, 201Approximatelytwo

weeks aftethereminder post card was mailég0 norrespondets were sent a second
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letter (Appendix M) questionnaire, and postagaid return envelopen Novembed 1, 2012
A full mailing to 93 additional addressesandomly sampled due to a high amount of
vacancies in low income areagas mailed November 13, 2012, followed by a remirpabest
cardon November 20, 20122 second full mailing to an-respondatsfrom this additional
pool of addresses was mailedDecember 5, 2012.

Financial incentives have been found to increase response rates to mail surveys by 15
to 20 percent (Lessdbillman, Lorenz, Carlson, Browr1999). Additionally, the use of
raffle prizes as an incentive has shown &@d&ference in responses between respondents
who were and were not offered an incentive (Gitelson, Kerstetter, & Guadagnolo, 1993).
Therefore, asn incentive to participate in this study, four $50 Targetcgiftls were raffled
torespondent®Wi nner s wer e randomly selected using |
Gift cards were mailed to winneost December 18, 2012.

Of the893questionnaires thatere mailed145were returned as undeliverable by the
United States Postal Servidavo-hundredthirty-five questionnairesvere completed and
returned from the remaining deliverable 748 addressesdbplicates were eliminatetb
yield 23 usablequestonnaires A respose rate of 31% was achieved (28@urned
guestionnaird348 usable addresses).
Photosampling

Measures of landscape preference were obtained from a section of the questionnaire
that used photosamplinBecausénuman preferences for treggeenery, bushes, gardens,

flowers, grass, and vegetation maintenance in parks are associated with park use, physical
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activity (McCormack et al., 2010), and psychological benefitsrdh, Hartig, Hagerhall, &

Fry, 2009, photographsvereincluded intherai | questi onnaire to meas

landscape preference

A number of procedures have been used to obtain pools of photographs of natural
settings and parks for potential inclusion in questionnaires. Many examinations have based
methods on forestrgcenic beauty studiellany of these studies have usethndom
compass heading determinghe location of the first phogwaph Then, photgraphswere
taken at 90 degree angles to represent 180 or 360 degree views (Anderson & Schroeder,
1983; Brown & Daiel, 1986; Ruddell, Gramann, Rudis, & Westphal, 1989; Shafer & Brush,
1977; Vodak, Roberts, Wellman, Buhyoff, 1985). At least two studies have reported a
systematic methodology for photographing urban pd&&sexample, Schroeder and
Anderson (1984) wabd a straight line through the park and took pictures at intervals. Nordh
et al.(2009) took photgraphsfrom one side of the park in order to get as large of a view as
possible to give the observer a general idea of the design of th&paiking systeratic
methods these studies aimed to obtain a representative sample of overall conditions in the
selected settings.

Other researchers have purposivelyen photographs that were representative of a
range of conditions (e.g., visual access, naturalnesgpeiategories (e.g., scenery,
vegetation patterns, etc.) of intereBjgrke et al., 2006Chon & Shafer, 200Fammitt,
Patterson, & Noe, 1994; Herzog & Bryce, 2007; Herzog & Kropscott, 2004; Herzog &

Smith, 1988; Kaplan, Kaplan, & Brown, 1989; Kear@eRradley, 2011; Meitner, 2004,
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Nordh et al., 2009; Ruddell & Hammitt, 1987lrich, 1977) These studies aimed to obtain a
sample of praletermined conditions of interest in the selected settings. Many of these studies
have not reported systematic progezs for obtaining a pool of photographs of selected
settings.

The commonality across all of these studies lies in the photography itself rather than
the way in which scenes are determined to be photographed.,lthpaet photographic
simulation procedws include considerations outlined by Nassauer (1888h as the use of
color orblackandwhite photographs, the angle of the vertical direction of view, the
horizontal angle of the view, and the selection of elements in the composition. Other
common pocedures include taking the photographs at afeaxed view and taking
photographs under similar light and weather conditions to increase reliability.

Landscape preference studies have atsployeda number of procedures for
purposively selecting a fihaample of photographs for inclusion in surveys and
guestionnaires. Researchers have either selected the photographs to be included themselves
(e.g., Bjerke et al., 2006; Nordh et al., 2009), used a panel of experts to rate and select
photographs for desd criteria (e.g., Anderson & Schroeder, 1983; Yang & Brown, 1992),
or, more informally consulted with experts for input (e.g., Chon & Shafer, 2009; Ryan,
2012). Kaplan and Kaplan (1989) have acknowledged that clear rules for photosampling are
difficult to determine. Their general guidelines suggested that scenes with striking content be
avoided, at least three scemesusedor categories of interest, and the range of conditions in

each category be represented
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Photographs of parks in this study weregmsively taken to represent a range of
existing |l andscape settings common in Greens
settings depicted in the photographs ranged from minimally developed and more enclosed
settings to more fully developed settdpat are more open. Limiting the environments of
interest to level of development and openness confortisat@ | an and Kapl ands
recommendation for being explicit about the types of environments and selection criteria to
be used in photosampling.

Two-hundredeighty-six black-andwhite photographs were taken by the researcher
using a Canon PowerShot ELPH 320 di§ital camera between July 12 and Augus2@12.

Although color photographs have been recommended for use in landscape preference
researchio capture landscape variety (Shuttleworth, 19BR)ck-andwhite photographs

were selected for use since color photographs have been found to influence preferences
(Nassauer, 1983). The decision to bkekandwhite photographs is supported by the
emplasis on the setting as a whole (i.e., minimally developed, closed settings versus more
highly developed open settings) rather than finer landscape characteristics such as specific
varieties of trees, shrubs, or flowers. Furtidack-andwhite photographbave been found

to elicit more extreme and differentiated responses (Shuttlewi®8%). Therefore,
respondent sdé preferences s h tadproxinate ey gevelo nounc e
views in order to best approximatéd@manscaled view. Photogphs were taken in the

morning hours roughly betweer08 am. and 10:3Gm. under similar light and weather

conditions to increase reliability. Photo sessions took place on weekdays when relatively few
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people were anticipated to be visiting the parksaBse the focus of this study was on
landscape settingphotographs of people were not taken.

The researcher reviewed the photographs and deleted duplicates and photographs of
poor quality, lighting, and composition. Photographs that included visible aader
bridges were eliminated. Additionally, photographs with people or homes in the composition
were also eliminated. Subsequently, 188 photographs were pifiotedy six inche$ at
Wolf Camera. The researcher further reduced the complement ofypdyaits by selecting 48
photographs that represented the most variation of level of openness and level of
developmentThis process was aided by gmerson not associat&dth or experienced in
assessing landscapes but who did have some knowledge of pipbtypgnd photo
composition.

To select the finahine photographs to be included in the questionnaipanel of
four expert judgegxperienced with assessing landscapes completed a sortingdaklof
the judges held a bachefsy mastais, ordoctorae in landscape architecture and worked for
the Natural Learning Initiative in théollegeof Design at North Carolina State University.
The following methodology for sorting each photograph was developedPvathssoiRobin
Moore, Collegeof Design,Depatment ofLandscape Architecture,dxth CarolinaState
University.

Individually, each expert was introduced to the purpose of the study, the goal of the
sorting task, and the reason they had been asked to participate (i.e., because of their

professional epgertise in assessing landscapes). Next, they were given the background to
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their task and the sorting instructions. The experts were asked to sort thgr@blato
rancbmly arranged before them irsi-by-eightgrid on a large conference table. They were
told that photographs portrayed typical neighborhood parks in Greenshmtb Qdrolina

Next they were asked to sort each photograph orcomditions 1) degree of openness (low,
medium, high) and degree of development (low, medium, high). Opennessfinad ds
referring to prospect, visual scope, and related attributesasugipaciousness and enclosure.
Development was defined to refer to hurmaade (or placed) amenities and facilities in park
settings (such as hard surface trails, park benches, baloeiurts, water fountains,
restrooms, baseball fields, landscape beds/plantings, playgrounds, play structjres, etc
Mowed grass was also defined as an element of development.

Eachexpert was asked to take a few moments to review the entire set of 48
photographs. Therhey were directed to sort each prgrgphone by one as eithéw,
medium, or high for degree of openness. After this task was contpletexpert calledut
the number located on the back of each piyaiehin each stack and the reseher recorded
the responses. The phgtapls were then shuffled and-aeranged randomly in thex-by-
eightgrid. The expert then repeated the sorting task for degree of development.

The sorting task took place September 18, 200 9:45am. until 11:30am. at
the Natural Learning Initiative in the Landscape Architecture suite conference roanrttat N
CarolinaState UniversityPercent agreemenias analyzed to mea® agreement among the

panel.Percent agreement among pairs of experts was exaummsiregl Chi Square analysis.
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Agreement ranged from 54.09% to 65.69% for degree of openness. Percent agreement
among pairs of experts ranged from 20.48% to 60.91% for degree of development.

Following the sorting taskatings were examined for eaghotogaph for the two
conditions (openness and development). For photographs tWb@¥eagreement was
present for the two conditiona notation was made on the back ofghetograph in black
ink. Seventyfive percent (3 out of 4) agreement was indicated obdlc& of the photograph
in red ink. This reduced the total number of photographs from 48 to 28. Next, the 28
remaining photographs that were ratedioasopennessdw developmentmedium
opennesshediumdevelopment, andigh opennes$iigh development wersorted into
separate stacks.

Subsequentlythe researcher arRfofessor Moore andr. Floyd two members of the
dissertation committe@dependently selected th@eebest representatiyehotographsn
each category. Selections were compared. ghapds receiving a majority rating were
selected for the final complementrafe photographstbreephotographs demonstrating low
openness/low development, medium openness/medium development, and high openness/high
development)In one casémedium openness/rdeim development) there was only a
majority agreementor two of thethreebest representative photographs in the category.
Here the researcher selected the final representative photographiniimal photographs
(Appendix N)were included in the Partkse, Landscape Preference, and Health mail

guestionnaire.
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To obtain landscape preferences of park environmtmee items were included in
the mail questionnaire to measure respondent
with previous landscapareference research (e.g., Herzog & Bryce, 2007; Herzog &
Kropscott, 2004; Herzog & Smith, 1988; Jorgensen, Hitchmough, & Calvert, 2002; Ode, Fry,
Tveit, Messager, Miller, 2009), for each photograph, participants were asked to respond to
the quegbuohi RBot he setting?0 THvegoinpscatef er enc
(1=not at all, 2=a little, 3=somewhat, 4=quite a bit, 5=very much).

Few studies have examined landscape preference for recreation (Bjerke et al., 2006)
and physical activity innban parks. Landscape preference may influence behavior (Izard,
1977; Kaplan, 1985). However, visual preference for an environment may not translate to a
preference taisethat environment for recreation and physical activity. Therefore, survey
participans were asked to rate how much they would like to participate in passive
recreational activities in settings pictured in each photograph and how much they would like
to be physically active in settings pictured in each photograph. Passive recreation was
defined for respondents as passive activities such as viewing nature, picnicking, relaxing, etc.
Physical activity was defined for respondents as active activities such as walking,
jogging/running, etc. These items were measured uding-point scale (1=ntat all, 2=a
little, 3=somewhat, 4=quite a bit, 5=very much).
Park Ratings, Use, and Motivation Items

Consistent with previous research, park ugkl@havior questionnaire items

measured residentsd gener al -basededreatigral of par ks
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activities. These items measured use and activities in the park closest to the respondent'’s
home (located within the quarterile buffer) and the use of other unspecified Greensboro

parks. General ratings for the park closest to home andHher Greensboro parks were

measured on five-point ordinal scale (1=excellent, 2=very good, 3=good, 4=fair, 5=poor).
Frequency of park use at the park closest to respondents' homes and other Greensboro parks
was measured usings&-point ordinal scale @daily, 2=a few times a week, 3=once per

month, 4=a couple of times a month, 5=rarely, 6=never). Respondents were also asked to
indicate the average length of their visit(s) to the park closest to their home. This was
measured usingsix-point ordinal scke (1=less than 15 minutes, 2=38 minutes, 3=3560

minutes, 4=more than 1 hour but less than 2 hours33surs, 6=1 don't go to the park

closest to my home). Frequency and duration of park use items were adapted from Evenson,
Wen, Golinelli, Rodriguezand Cohen (2012) and Cohen et al. (2006). Mode of access to the
park closest to responde nsix-pointoldinahseae (watk, me a s u
2=bike, 3=car, 4=bus or other public transport, 5=other, 6=I don't go to the park closest to my
home).

Park activities were presented to respondents as a list of activities from which to
choose all activities that they typically engage in while using the park. Consistent with
previous researcfe.g., Scott, 1997ctivities listed included relaxing, Wéng/hiking,
picnicking, walking a dog, running/jogging, and bicycling. Other common activities afforded
by mini, neighborhood, and community parks in Greensboro were added based on site visits

to each park and consultation with parks and recreation $tefe included supervising
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children's play, baseball/softball, celebrations, soccer, angemended item for "other"
activities.

In addition to asking respondents about their use of the park closest to their home, an
openended item asked respondetatsndicate which other Greensboro park(s) they have
visited most often. Based on the most freque
about their typical recreational activities using the items described above.

Because park use has been podibdae driven by motivations to obtain benefits {Iso
Ahola, 1999 Driver, Tinsley, & Manfredo, 1991in addition to park use items, respondents
were also asked to indicate the reasons they visited pafkee-point Likert scale (O=not at
all, 1=slightlyimportant, 2=somewhat important, 3=very important, 4=extremely important)
was used to measure the importance ascribed to park use benefits. These items were derived
from a large body of research tmarrowed pecific benefits of leisure to eiggeneral
psychological benefits (i.e., sedikpression, companionship, power, compensation, security,
service, intellectual aestheticism, and solitud@#)ver et al.,1991)

Physical Activity and Personal Health Items

Questionnaire items related to personal heslthr e i nt ended t o obt ai
perceived general physical health, frequency of physical activity, height, and weight.

Measures used on this section of the questionnaire were selected directly from the Behavioral
Risk Factor Surveillance System (BR%HS
BRFSS is a&rosssectional data telephone survey designed by the Centers for Disease

Control andPrevention (CDC) and conducted monthly by state health departments in all 50
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states, the District of Columbia, Puerto Rico, and the U.S. Virgin Isl&@edgdrs for

Disease Control and Prevention, h.&tate health departments use a prescribed protocol and
standardized questionnaires to collect-sefforted health status and behaviors. Computer
assisted telephone interviewing is used to conduct thevines and collect data through
random digit dialing. Probability sampling methodology employed by the CDC is intended to
produce aepresentative sample of adults in each state. Core questions are designed by the
CDC annually. These questions must be askeelach state. States may choose to ask
additional optional modules of questions also defined by the CDC.

Metaanalysis of BRFSS measur@ge, Nelson, Holtzman, Bolen, Stanwyck, &

Mack, 2001)have been determined to be at least moderately reliableaidd Mhis included
measures of sedentary lifestyle and leiguree physical activity. Many measures were found
to be highly reliable and valid. These included height and weight.

BRFSS data are available for states, counties, and select metropolisticatareas
(MSAs). The CDC does not provide BRFSS data at finer geographical levels. For this reason,
primary data on general health was collected using the mail questiof@aeral health
was measured by the item nheatihud: fdir,godverysay t hat
good, e x c edrl2dairt32g00d, d=verypgood, 5=excellent). Physical activity was
measured by the question "During the past month, other than your regular job, did you
participate in any physical activities or exersiseich as running, calisthenics, golf,

gardening, or walking for exercise?" (yes or no). Height and weight were measured by the



guestions "About how much do you weigh without shoes?" (pounds) and "About how tall are
you without shoas(feet/inches).

Two adlitional questions were included to further identify the physical activity
characteristics of respondents. First, because dog ownership has been found to be positively
correlated with walking for physical activity (Bauan, Russell, Furber, & Dobso?001;

Suminski, Poston, Petosa, Stevens, & Katzenm@@£5), respondents were asked if they
owned a dog (yes or no). Respondents were also asked to indicate where they usually
exercised (1=park, 2=home, 3=private health club, 4=other, 5=I usually don't exercis
Demographic Characteristics Items

Finally, the questionnaire contained questions to identify demographic characteristics
of respondents. Demographic characteristics (gender, race/ethnicitgndgducation)
were measured using modified censusrdiedins. Categories for race/ethnicity, household
income, education, and age were collapsed to reduce the burden on respAgesuits.
children living in the home and length of time at current residence were also included. These
measures are identified frable 3. Frequencies for all questionnaire items are included in

Appendix O.
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Table3

Demographic Questionnaire Measures

Item Measurs
Gender Male
Female

Race/Ethnicity White, not Hispanic or Latino
Black or African Ameican
Hispanic or Latino
Asian
American Indian or Alaska Native
Native Hawaiian or other Pacific Islande
Other

Household Income Less than $20,000
$20,000%$39,999
$40,00059,999
$60,000%$79,000
$80,00099,999
$100,000 or more

Education Some high satol
High school graduate
Some college
Associatebds degree
Bachel ordéds degree
Graduate or professional degree

Age Years old

Several methods were used to examine how survey respondents may have differed
from the population from which they were selectéidst, selecttlemographic characteristics
(i.e.,age, education) okspondents/ere compared to the characteristics of the total
population in the sampled census traRsspondents were older (11% of the sample was 20
34 years ohge vs. 26% in the patation;63% of the sample was 50 years or older vs.
45.3% in the population) than the total population of all census tracts in the study.

Additionally, respondents were more educated than the total population of all census tracts in
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the study. Fiftysevenpercent of respondents hadas s o b @ ¢ e ©ds graddate or
professional degree compared to 29.6% of the tracts' population. Second, responses to the
dichotomous physical activity questionnaire item (i.e., physical activity in the last month)
were compared toesponses to the same question collected by BRFSS 2010 in the
Greensborddigh Point MSA Approximately 81%of questionnaire respondents indicated
that they had been physically active in the last month compared to approximately 77% of
BRFSS espondents. These comparisons indicated that the sample was older, more educated,
and more physically active than comparison groups. Third, key demographic characteristics
and variables were compared across early responders versus late questionnatersespon
There was no significant difference in age between early and late respoiestguare
tests indicated that more early and late responders were of minority ¥fatusQ, 19,
p=.001). Because low income areas warersampled and those areas e/atso minority
areasthis was not unexpected. No significant differences between early and late respondents
were observed for gender, education level, general health, participation in physical activity,
or neighborhood park rating.

In summary, two methas were used to collect data. Figsiykcharacteristics were
measuredisingthe EAPRStool and GIS. Second, a mail questionnaire was used to obtain
park usemotivations Jandscape preference, health, and demographic remeaf sample of
residents witm a quartemile of each park. The following section identifies data analysis

strategies used to answer research questions.
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RESEARCH QUESTIONS AND DATA ANALYSIS STRATEGIES

This section describes the analyased to addresgsearch questions in this three
article dissertatiorSPSS21 wasused for all statistical analysd3escriptive statistics were
calculated for all study variables.ullilevel regression modelingasusedto examine each
research questio\ sample size a21 parkshas been identifiedsaacceptable for multilevel
modeling (Kreft & De Leeuw, 1998Because questionnaire respondeveseclustered ima
guartermile areaof each parkrespondents may havadsimilar characteristicdMultilevel
modelingwasanappropriate analysisecausetican account for the errassociated with
clustering.Tests of the intr&lass correlation coefficient for dependent variables (ICC) are
commonly used to examine whether a clustering effect exists between (fEaupsn,

2012) They measure the extentvinich observations are not independent of the grouping
variable (i.e., quartemile area surrounding park&parson, 2012)ICCs close to one

indicate that observations are independent. The ICC for the dependent variable park use was
.69 and the ICC forark-based physical activity was .75. Thasaicated that multilevel

analyses were appropriate.

Level 2 predictor variables (those measured at the park lecaljledEAPRSIitems,
EAPRS park assessment scores, ga#& and percent treeanopy Landscap preference,
park use, and paxiasedphysical activitywere measured at the individual level (Level 1).

Article one corespondgto research questiane fiDo landscape preferences
influence relationships among differgrark characteristics anplark useandhealth risk

factors (i.e., physical activityd Following Baron and Kenny (1986) ar@erin and

47



MacKinnon (2008), a series of regression modelseestimated to determine (1) whether
therewasa significant relationship betwe@ark characteristicand park use and paskased
physical activity (2) whether thergvasa significant relationship between landscape
preference angark use and patkased physical activifyand(3) controlling for landscape
preference, whether theneasan attenuated effecetweenpark characteristicandpark use
and parkbased physical activityAttenuatiorwasevidence of mediatiorRresence of
children in the home and general health were treated as confounders.

Article two examinelthesecond e s e ar ¢ h gparkchdrdcteristics loGated e
in urban parks equally distributed across areas of differing race/ethnicity and income
c 0 mp o s EAPRS® park temgpark size, and percent tree canopy cover wseglin
comparsons of parlcharacteristics (i.e., humanade ancdhatural characteristics present,
character, and conditio@cross area race/ethnicity (minority and smaimority) and income
(low versus middle to highpescriptive statistics were used to describe the characteristics
and the distribution of built and natl features overall and by race/ethnicity and income.
Primary outcome variables were number of open spaces, courts, fields, trails, paths, drinking
fountains, picnic areas, restrooms, shelters, benches, and trashcans, presence or absence of
wooded areaglowers, shrubs, and landscaping beds, play sets, park size (acres), and percent
tree canopy cover. Secondary outcome variables included condition (poor, fair, excellent)
and cleanliness (not at all, somewhat, mostly to extremely) of count and presahsence
variables. Additionally, the cleanliness of sitting and resting features, which included tables,

seat wallsand benchegot associated with trajlswas also included.
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Outcome variablegiere compared across area race/ethnicity (minority and non
minority) and income composition (low versusddle-to-high). A series of {tests were used
to compare means for normally distributed variables with homogenous variances (percent
canopy, benches, and trash cans). The M&hriney test was used to test medor
variables not meeting these assumptions (acres, courts, fields, restrooms, trails, drinking
fountains, picni c aekaetéestswere nsdd tostdsteassocmtioss) . Fi s h
between the presence or absence of wooded areas, flowers, ahdulagydscaping beds and
the condition and cleanliness of characteristics across park area race/ethnicity composition.
Article three examingthethirdr e sear ch questi on, paitkDo assoc
characteristics angark use and pafkased physicalctivity vary by area race/ethnicity and
i ncome c o rRipshsiximultilevetregre@ssiormodels weraised tocompare
relationships betwegpark size, park assessment scores, and percent tree canopy and park
use and parbased physical activity in mamity and noAminority areasSecondsix
multilevel regressioomodels wereised tocomparerelationships betwegpark size, park
assessment scores, and percent tree canopy and park use dmabspdrghysical activity in
low and mediurrhigh income area®resence of children in the home and general health
were treated as confounders.
The following chapters 3, 4, and 5 consecutively present each of the three articles.
Chapter 6 sumarizes findings and discusga®ctical and theoretical implications of the

dissertation.
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CHAPTER 3: LANDSCAPE PREFERENCE AS A MEDIATOR BETWEE N PARK

CHARACTERISTICS AND PHYSICAL ACTIVITY AN D PARK USE

ABSTRACT

Research on how urban parks contribute to physical activity and health is rapidly
expanding. Recent evidence indicatest availability of parks as well as the physical
characteristics, design, and neighborhoods where they are located affect park use-and park
based physical activity (PA). Although the attractiveness of park settings has been shown to
be positively assoated with PA and park use, few studies have considered the role that
preferences for landscapglay in physical activity behaviors. In particular, little is known
about landscape preference as mediators underlying relationships between physical
charactestics of parks angark use and physical activityhis study examined the extent to
which landscape preference mediated relationships between park size, park quality, percent
tree canopy, and park use and pbased PA. Park assessment scores, sizesxéent oftree
canopyin 20 neighborhood parks in Greensboro, NC (USA) were obtained using a park audit
tool and ArcGIS 9.3.1. Landscape preference, physical activity, and park use measures were
obtained using a masiurvey (N=230). Multilevel mediation alyaes were conducted to
investigatethe potential mediating role of landscape preference. Results indicated that
preference for park landscapes characterized by low openness and low development
mediated the relationships between amount of park canopyaaktigsed PA and park use.

Settings characterized by medium and high levels of openness and development did not
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mediate relationships. Findings suggested that special attention should be given to the
maintenance and management of tree canopy in highlgsadlleastieveloped park
settings. Further research is needed to identify other underlying mechanisms operating within
the relationships between park characteristics, park use, antigsat PA neighborhood
park settings.
INTRODUCTION

Public parks andreen spaces are increasingly recognized by researchers and major
health organizations as important resources that contribute to public health by providing
people with places to engage in physical actif@ghen et al., 2007; Institute of Medicine
and Naional Research Council, 2008taller, Townsend, Pryor, Brown, & St Leger, 2006
Benefits of regular physical activity are weltablished and include reduced risk of
overweight and obesity, type 2 diabetes, loss of muscle strength and joint functon, col
cancer, and cardiovascular diseg&eS. Department dflealth and Human Services &3l.
Department of Agriculture, 2005\ growing body of research shows that parks and
recreation facilities associate positively with overall physical activity amoitdyeh and
adults(see Kaczynski & Henderson, 200K)ost previous studies have examined physical
activity, weight status, and park use in relation to residential proximity and accessibility to
parks and green spa(@odin & Hartig, 2003; Cohen et al., 288, Coutts, 2008; Kaczynski
& Henderson, 2007)Such studies have found that people who live in close proximity to
parks and green space walk more and are more physically @tikien et al., 2007; Frank

& Engelke, 2001; Gile€orti et al., 2005; Humpeltal., 2002) Among adults, proximity to

51



parks and green spaces has been found to be negatively associated with obesity (Nielsen &
Hansen, 2007) and obesitglated morbidity such as hypertension, coronary heart disease,
and diabetes (Maas et al., 2009)r Ehildren, a greater proportion of park areas close to
home(James et al., 200@)nd greater access to recreational facilifi#gsvison & Lawson,
2006)have been found to be associated with greater physical activity. Studies examining
access and proxinyito parks have contributed important evidence that has identified parks
as viable settings for communibased environmental interventions to promote physical
activity.

Research examining relationships between specific park characteristics and physical
activity is less abundant but is growing. The studies that have unpacked park settings to
examine the quantity and quality of specific park characteristics associated with park use for
physical activity have found that courts, playgrounds, open spaces, pathnatural
characteristics (e.grees, flowers, grasgromote park use and pablased activityLindsey
et al., 2008; McCormack et al., 2010)ails, water areas, wooded areas, and meadows have
been found to be better predictors of physical agtiian more developed facilities such as
restrooms, bicycle racks, and landscape plantikgszynski et al., 2008 Additionally, the
presence of shade has been linked to park use by children and their caregivésr(é,g.,
Guitart, & Ferret2006;Tucker, Gilliland, & Irwin, 2007;Veitch, Bagley, Ball, & Salmon,

2006) and shade trees have been found to be associated with physical activity among

adolescent girls (e.g., Cohen et al., 2808mperio et al., 2008).
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Studies that have examined the relatiop$etween proximity, availability, park
characteristics, and physical activity have indicated that nearby parks and certain park
characteristics support physical activity. However, these lines of research have largely left
subjective preferences for pag&ttings, as they relate park use and physical activjty
unexamined. A substantial body of literature exists on landscape preference rgsgarch
Anderson, 1978; Daniel & Boster, 1976; de Groot & van den Born, 2003; Gallagher, 1977,
Hammitt, 1979; lerzog, Kaplan, & Kaplan, 1989; Kaplan, 1977; Kaplan, 18&Hinowitz
& Coughlin, 1970Strumse, 1994b; Zube, 197Mesthetic preferences for trees, greenery,
bushes, gardens, flowers, grass, and vegetation maintenance in parks has been associated
with pak use(Frick et al., 2007; McCormack et al., 2010). Additionally, scenic beauty
(Gobster, 1995)greenness, and openness have also been associated with urban trail use
(Lindsey et al., 200800nly a few studies have examined landscape preference inpalen
(e.g., Lindsey et al., 2008; Nordh et al., 2009; Schroeder & Anderson, 1984). Few, if any
studies have examined the mediating role landscape prefenaygelay between park
characteristics and physical activity in urlarks Limited understandingbout preferred
settings for physical activit@dorgensen & Gobster, 20li@)urban parks and what role they
play within relationships between park characteristics and park use and physical activity is a
shortcoming of current research. Landscape prefereray be an underlying mechanism at
work between particular characteristics present in parks and park use and physical activity.
Identifying the influence of landscape preference within this relationship could lead to

design, maintenance, and vegetativanagement strategies aimed to increase park use and
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physical activity.The purpose of this study was to examine the extent landscape preference
mediated relationships between physical park characteristiqgsagkdise angark-based”A
in a sample of urbaadults.
BACKGROUND

Size(GilesCorti et al., 2005; Kaczynski et al., 2008yailability and proximity (see
Kaczynski & Henderson, 2007 for review), and attractive(@gdss-Corti et al., 2005;
Leslie, Cerin, & Kremer, 2010; McCormack et al., 20@Dparks and open spaces have been
found to be positively associated with park use and park use for physical activity. Certain
types and specific features of parks have also been found to be associated with park use and
physical activity. For example, a studyBristol, England, examined the relationship
between access and use of green space and physical activity and probability of being
overweight or obese (Coombes et al., 2010).
parks were more likely to meet phygal activity recommendations and were less likely to be
overweight or obese. Spaces characterized by formal design and higher levels of service
(e.g., maintenance, lighting, etc.) contributed to positive perceptions of use and safety that
translated to ineased physical activity. Additionally, humamade features, such as courts,
playgrounds, open spaces, and péithsyd et al., 2008 Shores & West, 200&)nd natural
characteristics have also been found to be positively associated with physical ictivity
parks. For examplé&aczynski et al. (2008pund trails, water areas, wooded areas, and
meadows to be better predictors of physical activity than more developed facilities such as

restrooms, bicycleacks, and landscape plantingally, the qualityof parks has been
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positively associated with park ugestudy in Switzerlangxamined the degree of use of a
nearby recreation area in relation to perceived quatitifound that perceived overall
quality predicted use intensififrick et al., 2007)

This relatively new and rapidly emerging line of researctlegun to provide useful
information that could inform park planning and design. Taken as a whole, these findings
suggest that some characteristics of park environments may prpanktese and phical
activity more than others. However, these studies only accounted for objective park
characteristics measured by audit tools and GIS. Although environmental qualities such as
presence ofegetation and visual attractiveness have been found to bertetieyzerceptions
of attractiveness and recreation area(&siek et al., 2007; Goossen & Langers, 2000;
Humpel et al., 2002; Manfredo, Driver, & Tarrant, 1996)yer studies have examined
subjective preferences for specific landscape characterisigdgndscape preference) in
urban parks.

Landscape preferentas been described asneasure of landscape aesthetic quality
(Nassauer, 1995Environmental psychology research conducted over the last thirty years
provides a foundation for examining lasdape preference as a mediating variable between
park characteristics and physical activity. This literature indsc¢asg humans prefer natural
environments over urban environme(sderson, 1978; de Groot & van den Born, 2003;
Gallagher, 1977; Hammit,979; Herzog, Kaplan, & Kaplan, 1982; Kaplan, 1985; Strumse,
1994b) Natural environments are generally described as lacking horade constructions

(e.g., buildings, roads, fences, etc.) but not lacking managéBehing & Falk, 1982)
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Therefore, park have been considered natural environmi@atling & Falk, 1982)
Research has suggested that piuk settings characterized by short grass, an absence of
tangled undergrowth, and scattered, mature shade trees are preferred by Ar{igaitags

& Falk, 1982) Early studies indicated that people prefer these saMéensettings to other
alternate environmen{®aniel & Boster, 1976; Kaplan, 1977; Rabinowitz & Coughlin,
1970; Zube, 1974 Consistent with thprospectrefuge theoryfAppleton, 1975)sud
landscapes have been suggested to simultaneously facilitate a sense of openness and
seclusion that have been reported as desirable in outdoor s@®aigsowitz & Coughlin,
1970) Prospect refuge theory (Appleton, 1975) posited that landscapes #rgtrotiection
(refuge) but also affordances for expansive views (prospect) are prefneésired
landscapes have been found to be characterized by a moderate degree of openness, high
degrees of smooth ground texture, and ease of moving about t{téagiten & Kaplan,

1989; Strumse, 1994aJhe body of workon landscape aesthetipovided the basis for the
hypothesis thatindscape preference would mediate the relationship between park
characteristics and physical activity.

To our knowledge, previoususlies have not examined the relationship between
landscape preference for neighborhood park environments and physical activity. However,
studies that havavestigategreferred aesthetics in urban parks are usefdicating
landscape dimensions thare important to park users. For example, Chon and Sz8@9)
studiedaesthetic responses to greenway trails to better understand how these responses

related to the likability of greenway environments for potential u3éesr study was
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underpinned bWasar's (1997) likability concept. Likability is comprisedhadanings
derived from inferences about the quality and character of a place and ithatees affect
behavior(Nasar, 1997)Chon and Shafer measurédkeability by asking subjects to indite
ona Likert scale how inviting they perceived the portion of trail they viewhdy found
that water, smooth ground, and ordered elements were preferred over scenes characterized by
humanmade features, such as overpass bridges and roadways. Tdhagdinonfirmed the
importance of distinctiveness and naturalness in visual appeal.
Bjerke et al(2006)analyzedhe relationship between vegetation densitgnrurban
parkin Trondheim, Norway, and perceptionstioé park'sappropriateness for recreaii
Using photographs to representegetation density gradient (from open to very densely
vegetated park landscape) in the most frequently visitedipénle area, the researchers
found that scio-demographic variables and value orientatimese assoeited with
preferences fomoderatéy/-to-densely vegetated photographs. Respondents in their forties
preferred these photographs more than younger and older age groups. Additionally, those
with higher education anfdom single family residences, and thosghvwvildlife and pre
ecological values, also preferred thederatéy/-to-densely vegetated photograpBsjerke
et al . suggesteetbatWide,open spaces were not preferred landscapes; in particular,
they were generally not preferred for recreaponposes. This suggested that more diverse
and at least moderately densely vegetated urban park landscapes are preferred for recreation.
Findingsreportedirom these two studies are consistent witbspectrefuge theory

and suggedhatbothdeveloped geas (i.e., humamade elements) and natural characteristics
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caninfluence preference and likeability of park environments. Therefore, the current study
conceptualized landscape preference ondsralitions level of openness and level of
development.

Becuse park characteristics have been found to influence park use and physical
activity and preferences for certain landscape characteristics have been associated with trail
use and perceived appropriateness for recreation, landscape preference was fwoposed
influence the relationship between park characteristics, park use, and physical activity.
Relationships between park characteristics, physical activity, and park use were expected to
be attenuated (i.e., mediated) by landscape preference. Bigjustrates how landscape
preference may mediate these relationships in a basic mediation (Bad® & Kenny,

1986) Park characteristiosereexpected to influence relationships between park use and
physical activity and landscape preference. Landscape@nesvasexpected to influence
park use and physical activity. Finally, landscape prefereasexpected to carry some of
the influence between park characteristics and park use and physical activity. Stated
differently, park use and physical activityearot only influenced by the built environment,

but also by how the built environment is perceived.
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Figure 6. Landscape Preference Mediation Model

Theoretical support for the expected relationship is offergatdgpectrefugetheory.

This perspective holds that humans prefer settings that offer opportunities for meeting their

needs (prospect) and settings that offer a sense of safety (rg&pg&ton, 1975)Even

though the evolution of humans has progressed and humankaaed to cope

successfully with other environments, there still may be a biological basis for preferring

savanndike settinggBalling & Falk, 1982) Landscape preference can also be explained as

a function of experience, as people generally prefer@mvients within which they are most

familiar (Hammitt, 1979; Zajonc, 1968Thus, past experiences in environments can

influence human perception and preferer(tsdson, 1964)Thesegerspectivesuggest that

innate preferences for landscape settings coigliewith past experiences to affect

landscape preference among individuals. Moreover, it is conceivable that park environments
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Conceptualizing landscape preference as a mediator within relationships between
park characteristics and park use and physical activity offers an explanation as to how the
physical and intrapersonal environments interact within the sectdbgical model. The
sociatecological model can account for interactions between people and their physical,
social, and cultural environmer(Stokols, 2000)It has become a predominant framework
for understanding how the environment shapes health behaviors such as jgleyisicaiand
inactivity (Salliset al.,2008). It recognizes that interventions to promote health behavior are
more likely to be successful when they target multiple levelsfloieinces (e.g.,
intrapersonalinterpersonal, built environment, policy). Moker, socialecological models
recognize that physical activity behaviors are conducted in particular places, or behavior
settingswith specific characteristiqSallis et al., 2006). The behavior setting concept
(Barker, 1968) recognized that attributeshe physical environment characterized by
predominant, stablgets ofactivity can influence patterns of behaviBehavior settings,
defined as smalcale social systems where people interact with both other people and
inanimate objects to engage eygularly occurring behavior8arker, 1963 can shappark
use and physical activity behavio8pecific behaviosettingsn parks represer mi cr o 6
social environmentthatcaninitiate interactions ithesespecific settings (Bronfenbrenner,
1979) From a practical perspective, micro environments represent smaller scale elements
within parks that can be quickly modified relatively low costs to promote changes in health
behaviors. This study examined whether landscape preference mediated relationships

between the environmental settings and park use and physical activity.
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METHODS

Two approaches were used to obtain data. First, park characteristics in selected parks
were measured using the Environmental Assessment of Public Recreation Spaces (EAPRS)
paik audit tool(Saelens et al., 2006nd GIS Second, a mail survey wasnductedo collect
data onlandscape preference, park use, health, and demogdyanercteristicabout
individuals surrounding each study pa#. study procedures were approvedthg
Institutional Review Board (IRB) at North Carolina State University.
Study Park Selection

The study settings were parks (N=20) located within the city limits of Greensboro,
North Carolina. Parks serving neighborhoods were purposively selected bakeskon
criteria. First, census data were used to identify tracts with diverse race/ethnicity and income
levels. Census tracts were examined for race/ethnic compositiohMinige,non-Hispanic,
African American, and Hispanic) and annoadian householshcome ArcGIS 9.3.1 was
used to identify desired census tracts and paitks.predominant race/ethnic composition of
census tracts was defined as a concentration of greater than 50% or more of one racial/ethnic
group (Bown & Bennington, 1993; Floyd et a22008b) Summary File 1 Census 2010 data
were used for this examination. Annual median household income of census tracts was
estimated from the American Community SurveyS\CensusBureay n.d-b). Given its
highly skewed distribution, income was grodg®y tertiles and recoded as follows. Low
income tracts ranged from $13,041 to $28,764; medium income tracts ranged from $29,489

$41,088; and high income tracts ranged from $42§IX3,304. Because of the low number
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of parks located in high income traatsedium and high were combined to create a medium
high ($29,489%133,304) income level.

Second, all potential parks were limited to neighborhood parks with generally easy
pedestrian access, playgrounds, picnicking areas, and space for active and ptksive ou
recreational activities within census tracts of desired ettwaicity and income
characteristics. Third, neighborhood parks without overlapping grarteriservice areas
were selected for inclusion in the stu@uartermile buffers have been widetised ly
researchers to define paakljacent neighborhoods and park catchment gielolls, 2001,

Su et al., 2011; Wolch et aR005)in physical activity researdfCohen et al., 2006b;

Hoehner et a).2005; LoukaitotSideris & Sideris, 2009; Wells &ang, 2008. Buffers were
established around each park using a network analysis extension in ArcMap 9.3.1. Network
analysis is a more accurate measure of accessibility than the other techniques (e.g., radius
technique) because it takes into account theshgiaths via roadway, trail, or sidewalk that
people must traveb get to a park entrangalicholls, 2001)

Data Collection

Physical Park Characteristics

TheEAPRS audit tool was used to measure characteristics within and adjacent to the
20 study parksEAPRS was developed to facilitate research on the relationship between park
environments and physical activity in paiSaelens et al., 2006)he tool was designed to
collect data related to the character, condition and size of specific use areapée.gpace,

wooded areas, etc.), water areas, playground areas, fields, courts, and other amenities and
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facilities (e.g., restrooms, shelters, etc.). kntger reliability has been found to be highest for
items assessing presence and number of elentiemis measuring condition showstbdest
but acceptable reliability ratings. Cleanliness and aesthetic items have the lowest reliability
(Saelens et al., 2006)

EAPRS wasused to provideounts and assess presence or absence, cor{gibion
fair, excelent), and cleanliness (not at all, somewhat, mostly to extremely) of park activity
areas, features, and amenities. Volunteers were trained to use the EAPRS tool ttiue@g a
anda-half-hour training session. During the classroom portion of the trainotgnteers
were oriented to the EAPRS protocol, the EAPRS tool, and exaoptktions and measures
documented in th&uidebook for EAPRS Direct Observation T¢fhelen®t al, 201J).
Subsequent to the classroom portion of the training, volunteers ¢eddutEAPRS
assessment in a nearby neighborhood park. Where ratings varied, definitions of park
elements and condition measures were clarified by the researcher. The study parks were
audited between July 12 and August 8, 2012, on weekdays and weekeveknlibe hours
of 8a.m.and 5p.m.
Independent Variables

The condition of each park was measured using a scoring tool developed for the
EAPRS instrument that calculated park assessment scoresieftned for computing park
assessment scores was adaptewh fihe scoring rationale implemented by the creator of the
EAPRS tool f or c Baelenderag 200]s Park assdssmenpsgares were(

calculated by multiplying the sum of condition and cleanliness itetinsami element
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presence multiplier ftat weighted features promoting physical activity more than those that
did not) for all subsections of the instrument. Subsequently, allsediion scores were
summed to produce an overall park assessment score for each park. The method used was
modifiedf r om t he chil drend6s version by giving mo
thought to promote physical activity among adults (e.g., trails).

Park size and percent of tree canopy cover were also used as measures of park
characteristics. Both measgrwere obtained from local government GIS databases.
Mail Survey

A mail survey wagonductedo collect park use, physical activity, health, and
demographic data. A sampéadults was randomly drawn from residential addresses
located within quartemile buffers surrounding the 20 study parkesidentiabddresses
within the study areas were obtained using county GIS parcel andfamily shapefiles
obtained from the city of GreensboEight-hundredninety-three residential addresses were
generateddbm t he street address of the residences
persons who rent or own a home within a quartge of each parkAreas surroundinggrks
in low income areas were oversampled by 10%.

The protocol for the mail surveylfol owed a modi fi ed version
Design MethodDillman et al, 2009) A letter explaining the study was sent to each
residencealong with a questionnaire and a postpgél return envelope. A thank you
reminder post card followed the finstailing approximatelywo weeks later. Approximately

two weeks after the post card was mailed,-nespondents were sent a second letter,
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guestionnaire, and postagaid return envelope. As an incentive to participate in this study,
four $50 Target gift ards were raffled to responus.

Of the 893 questionnaires maildadl5 were returned as undeliveralleo-hundred
thirty-five questionnaires were completed and returned from the remaining deliverable 748
addressedriveduplicate questionnaires returnigdm the same address and one sparsely
completed were eliminated to yied@0usable questionnaires for analyses. A response rate
of 31% was achieved (230 returned/748 usable addresses).

Because no data are available on characteristics efaspondentspotential of non
response bias was measured by comparing responses of early (those responding before the
secondull mailing) and late (those responding after the second full mailing) survey
respondats (Hammitt & McDonald, 1982)T-tests for independésamples for respondent
age did not result in significant differences between early and late respondesquéia
tests for nominal variables (gender, physical activity) and ordinal variables (education,
general health, walking for exercise) did sbtw significant differences between early and
late responders. A significant difference was found for minority versusmoority
respondats, with more early and late respontibeing of minority statusX=10.19,df=1,
p=.001). Becausk®w incomeareas \ere oversampled by 10% ahdcause the majority of
respondents low income areawere of minority status (64%) versus Ammority status

(36%), a significant difference was not unexpected.
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Park Use and Health Measures
Dependent Variables

Parkusewammeasured by the item AHow often do
to your home ( sbhpeiotkrdiasale @=neaverjlargrelya2=a couple of
times a month, 3= once per month, 4= a few times a week, 5=(adien et al., 2006bY o
facilitate interpretation, this variable was recoded to &veni rarely, 2= once a month
couple times a month, and 3= few times a wieekeryday Parkbased PAvas a
di chotomous measure derived from responses t
you visit the park closest to your home? (check all that apply: walk, walk with dog, jog/run,
bicycle, sit in park (relax), supervise chil
celebrations/ eat/ picnic, frisbee,home.clker, ot
Many activities listechave beemised in past resear¢d.g., Scott, 1997Responses were-re
coded as 6did participated or 6édid not partd.i
walk, jog/run, etc.) during park visits were recoded+ges. Responses that indicated no
participation in physical activities, but participation in activities such asgsitating, or
relaxing were coded as 0=no active participation. This classification of physical activity
intensity (active vs. not ac#y is consistent with metabolic equivalents established for a wide
range of activities publigd by Ainsworth et al. (2000).
Confounding Variables

Previous research has found general health to be positively associated with

participation in physical actiwt(King et al., 1992and the presence of children in the home
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to be positively associated with park gemperman & Timmermans, 2008)herefore,
general health and presence of children in the home were treated as confounding variables.
The measure foreneral health was derived from the Behavi&ak Factor Surveillance
System (BRFSSBRFSS is arosssectional telephone survey designed by the Centers for
Disease Control and Prevention (CDC) and conducted monthly by state health departments in
all 50sstates, the District of Columbia, Puerto Rico, and the U.S. Virgin Isl&etg€rs for
Disease Control and Prevention, h.Metaanalysis of BRFSS measur@sg.,Nelson et al.
2001)has shown them to be at least moderately reliable and valid. Ghealtfiwas
measured by the survey item AWould yawu say t
very good, eoteHddirl3egood, 2=very ghod,b=excellent). Presence of
children in the household was a dichotomous measure deriveddsponses to the survey
guestion AWhat are the ages of chi{5dl2zen | i vi
131 8, | dondt have children |Iiving in my hom
in the household or 1=children in the household
Landscape Preference Measures
Mediating Variables
To obtain landscape preference measures for the nedatalysisa photosampling
procedure wadevelod to select photographs for inclusion in the mail survegtdraphs
of Greensboro parks were posively taken to represent a range of existing landscape
settings anaharacteristiceommon inthe study parks. Specifically, the settings

photographed ranged from minimally developed and more enclosed settings to more fully
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developed settings that are@ra open. Limiting the environments of interest to level of
development and openness conformK® p | an a n(d98Hracpnnmemdatien for
being explicit about the types of environments and selection criteria to be used in
photosampling. Development wdefined as humamade (or placed) amenities and
facilities (such as hard surface trails, benches, courts, etc.). Openness reflected prospect,
visual scope, and related attributes, such as spaciousness and e(Nlasare2008)
Two-hundredeighty-six black-andwhite photographs were taken by the researcher
(CMB) using a Canon PowerShot ELPH 320 HS digital camera during the summer of 2012.
Although color photographs have been recommended for use in landscape preference
research to capture landscape e@r{Shuttleworth, 1980}lackandwhite photographs
were usd in this studybecause color photographs have been found to influence preferences
(Nassauer, 1995Additionally, black-andwhite photographs have besimownto elicit more
extreme and differdiated responsg$Shuttleworth, 1980) Ther ef or e, responde¢
preferences were expected to be pronounced. A tripod was used to approxinieveleye
views in order to best approximate a human scaled view. Photographs were taken on
weekdays betweena@m. and 10:30a.m. when relatively few people were anticipated to be
visiting parks. Because the focus of this study was on landscape settings, settings where
people were present were not photographed.
Landscape preference studies have used a number of pregdor purposively
selecting a final sample of photographs for inclusion in surveys. Researchers have either

selected the photographased on their own best judgméay., Bjerke et al., 2006; Nordh
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et al, 2009) consulted with experts for inp(¢.g, Chon & Shafer, 2009; Ryan, 2012y
used a panel of experts to rate and select photographs for desired (&itdeeson &
Schroeder, 1983; Yang & Brown, 1992Zhe latter method was used for this study.

To select the final photographbge researchdlCMB) first reduced the initial number
of photographs to 48 by eliminating photographs of poor quality, lighting, and composition.
Photographs that included people, water, or surrounding structures (e.g., homes) were not
included in the sample. Selecteubpographs represented the most variation of level of
openness and level of development. Second, to select thaifiephotographs to be
included in the survey, ganel of expert judges holding degrees in landscape architecture
working within the fiéd of landscape architectucempleted a sorting task

Individually, each expert sorted 48 photapts that were randomly arranged isig
by-eightgrid on twoconditions 1) degree of openness (low, medium, high), Zmdegree of
development (low, medm, high). Percent agreement among pairs of experts ranged from
54.09% to 65.69% for degree of openness. Percent agreement among pairs of experts for
degree of development ranged from 20.48% to 60.91%. §fagptiasvith majority
agreement for low opennessil development, medium openness/medium development, and
high openness/high development were retained to reduce the complement of photographs
from 48 to 28. The three best representatives of each category (i.e., low openness/low
development, medium opennégrasdium development, and high openness/high

development) were selected for inclusion in the survey with input from two other experts
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trained in assessing landscapes and parks. FiguB2and9 are examples of photographs

included in the mail survey.

Figure 8. Example Photograph of Medium Openness/Medium Development Setting
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Figure 9. Example Photagph of High Openness/High Development Setting

To measurdandscape preference in park environmgsusvey respondents ratéhe
extent to which they would like to participate in physical activities in each of the nine
settings pictured on a five poistale (1=not at all, 2=a little, 3=somewhat, 4=quite a bit,
5=very much). These categories were consistent with past landscape preference research
using photosampling metho@derzog & Bryce, 2007; Herzog & Kropscott, 2004r#0g &
Smith, 1988; Jorgensat al, 2002) Physical activity was defined for respondents as active
activities such as walking and jogging/runnitMgans for preference responses were
computed for the three photographs depicting low development/low openness, the three
photographs degting medium development/ medium openness, and the three photographs
depicting high development/high openness. These means were subsequentiyhesed

mediation analysis.
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Statistical Analysis

Descriptive statistics were calculated for all study vaesbFrequencies and
percentages are reported for park use,-paded PA, general health, children in the home,
and demographic variables. Means and standard deviations are reported for continuous
measures, park characteristics, and landscape prefefeloggt transformation was used for
park size due to nenormality.

Multilevel modeling waemployedto test relationships between predictor, mediating,
and outcome variables because survey respondents were locatedjuatti@rmile buffers
of each parkMultilevel modeling can account for error produced as a resglustered
survey respondentintra-class correlation coefficients for dependent variables (ICC) were
observedo determine whether a clustering effect existed between (@gtson, 2012)

ICCs close to 1.0 indicate that observations are independent. Here, the ICC for park use
closest to home was .69 and the ICC for gaaked PA was .75, indicating that multilevel
analyses were appropriate.

Predictor variables were analyzed at two leveésiel 2 predictor variables (those
measured at the park level) included park assessment scores, park size, and percent tree
canopy. The dependent variables (park use andhjzesd&d PA) were individual level
variables (Level 1)Multilevel linearregressioncommonly used for ordinal variables in
multilevel analysigBauer & Sterba, 2011yvas used for the dependent variable parkanse

the mediating variable landscape preference. Multilevel logistic regression was used for the
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dichotomous dependent varialparkbased PA. All analyses were conducted using SPSS
21.

Amodi fi ed appr oac h(198&meliationanethoavasdondleed ny 0 s
to deermine if mediation was presein.step one, relationships between park characteristics
and landscape prefer@were tested. In step two, relationships between landscape
preference and park use and phdsed PA, controlling for park characteristics, were tested.
Step three was conducted only where the results of step one and twsiatistieally
significant. This involved testing relationships between park characteristics (i.e., park size,
assessment scores, and percent canopy) and park use abdgstPA. Step three did not
require a significant relationship between predictorsdmpbndent variablé€erin&

MacKinnon, 2009; Hayes, 20Q9h step four, relationships between park characteristics and
park use and pafkased PA, controlling for landscape preference, were tested. Attenuation
of the relationship between park characteristics, park use, antbgsetd PA, when

controlling for landscape preference, was evidence of mediation.

RESULTS

Park Characteristics

Park assessment scores for study parks (N=20) ranged from 220 td=388)(15,
SD=48.84) out of a possible high score of 6@¥erall,thestudy @rks were found to be of
average quality and condition, with higher scores indicating a higher number of elements and
guality. Parks size ranged from 4 to 46 acids{3.50,SD=11.76). Percent tree canopy in

thestudy parks ranged from 13.33% to 88.5M&49.90,SD=20.35). Total length of
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sidewalk within aquartermile buffer of parks ranged from zero to 23,000 fé&é+6,197 ft.,
SD=6417.41 ft.).
Survey Respondent Characteristics

The majority of survey respondents were female (73.9%), possessed a degree in
higher education (57.9%), were aged 50 and above (63.1%), and did not have children in the
household (68.3%). The majority of respondents also reported their general health as being
very good to excellent (60.8%). The mean for preferences of low opeomedsitelopment
settings was 2.3750=1.44).The greater percentage of female respondents may have been
due to census tracts surrounding parks being comprised of 10% more women than men and
higher percentages of female householders in oversampled areas.
Landscape Preference Items

The mean for preferences of low openness/low development settings was 2.37
(SD=1.44). The mean for preferences of medium openness/medium development settings
was 3.47 $D=1.13). The mean for preferences of high openness/high devehdsettings

was 3.11$D=1.21). Descriptive statistics for study variables are provided in Bable
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Table4d

Descriptive Statistics for Study Variables

Variables Mean SD Range
Park Characteristics (N=20)
Park Assessmeigcores 230.15 48.84 2200 3860
Park Size 13.14 11.58 4.0 46.0
Percent Tree Canopy 49.90 20.35 13.33 88.57

Respondent Characteristic§N=230)
Landscape Preference

Low Openness/Development 2.37 1.44 1.00 5.00
Medium Openness/Development 3.47 1.13 1.00 5.00
High Openness/Development 3.11 1.21 1.00 5.00
Frequency of Park Use Frequency (%)
Neveri rarely 96 (41.9)
Once a month couple times/mo. 72 (31.4)
Few times/wk- everyday 61 (26.6)
Parkbased PA
Yes 137 (59.6)
No 93 (40.4)
General Health
Poor 1(.5)
Fair 29 (13.1)
Good 57 (25.7)
Very good 90 (40.5)
Excellent 45 (20.3)
Children in the Home
Yes 69 (31.7)
No 149 (68.3)
Gender
Female 161 (73.9)
Male 57 (26.1)
Age
18-24 6 (2.8)
2571 49 74 (341)
50 + 137 (63.1)
Education

< than associate 92 (42.2)
Associ at iepbofessidnalg r 103 (57.9)
degree

Race/Ethnicity
Minority 147 (63.9)
Nor-minority 83 (36.1)




Mediation Analysis

Two relationships mahe mediation thresholdFirst, landscape preference for low
openness/low development settings was found to fully mediate relationships between percent
canopy and park use. Greater percent canopy in parks was associatadneifrequentise
of pa0.0®at=2(5Bp=.011). A higher percentage of canopy in parks was significantly
associated with a stronger preference for low openness/low development PA settings
( P0H22,t=2.74p=.007). Preferences for low openness/low development RiAgetvere
associated with more frequent @208tk53lse, cont
p=.000). Accounting for landscape preference reduced the relationship between percent
canopy and parkusetonsni gni fi cance, | ndOo003Rttli4d0pg.168)u | | me (

These relationships are presented in Fiduixre
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Low Openness/

a Development b
B =.022 Preferences
B=.208
t=2.74 e SiB
p = .007 B
p =.000
Percent Canopy > Park Use

)
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B =.010 B = .005
t= 2.57 t= 1.40
p=.011 p=.163

Figure 10. Full Mediation of Percent Canopy and Park Use by Preferences for Low
Openness/Low Development PA Settings

Second, landscape preference for tgyenness/lowdevelopment settings was found
to partially mediate the relationship between percent canopy andbaseki PA. A positive
but nonsignificantrelationship was observed between percent canopy and physical activity
( B0H11,t=1.37,p=.216). That is, greater extent of canopy in paeksled to bassociated
with active park useAs described earlieg significant association between park
characteisticsand dependent variable&s not a requirement for mediati(@erin &
MacKinnon, 2009; Hayes, 20Q%gain, a positive and significant relationship was observed
between percent canopy and preferences for low openness/low development PA settings
( B0H22,t=2.74,p=.007). A positive and significant relationship was found between

preferences for low openness/low development PA settings andbaseld PA, controlling
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for per ce 0.519t288,p=000). Acoounting for landscape preference iasesl
nonsignificance in the relationship between percent canopy and physical activity, indicating
parti al nDH@bjt=8.490,m=1631), These relationships are presented in Figilre
Landscape preference for high openness/high development andrmed
openness/medium development PA settings was not found to mediate relationships between

park characteristics and park use or gaaked PA.

Low Openness/
a Development

B =.022 Preferences g

t=2.74 A= 519

p =.007 t=3.88
p =.000

Percent Canopy Park-based PA

Vv

7

C C
B=.011 B =.006
t= 1.37 t= .490
p=.216 p=.631

Figure 11. Partial Mediation of Percent Canopy and Paaked PA by Preferences tayw
Openness/Low Development PA Settings

DISCUSSION

Previous studies have shown that physical features of parks are related to park use

and PA. However, underlying mechanisms have been less studied. This study proposed
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landscape preference for PA sajsrasa potential mediator operating between park
characteristics (i.e., park size, park score, and percent canopy) and park use-aadezhrk
PA. Preferences for low openness/low development PA settings fully mediated the
relationship between percent ogy and park use and partially mediated the relationship
between percent canopy and padsed PA. Mediation indicated that the relationship
between percent canopy and park use andIpaskd PA was not as strong when preference
for low openness/low devagdment PA settings was also considered. The lack of mediation
for preference for high openness/high development and medium openness/medium
development PA settings between percent canopylependenvariables suggested that
preference for these settingsl aiot carry any influence (i.e., weaken the relationship) in the
relationship between percent canopy and park use ansdpaekl PAThis study extended

the line of research that has increasingly examined relationships between the physical
characteristicef parks and park use and pdoksedPA by further specifying underlying
mechanisms, applying a relatively novel photosampling procedure to measure landscape
preference in urban park settings, and considering tree canopy in parks as a predictor
variable.

Our reading of the literature indicated that this study was the first of its kind to
consider landscape preference as a mediator within relatisristipeerpark size, park
quality, and parkree canopy and park use and phased PA. Full mediation bygferences
for low openness/low development PA settings within the relationship between percent

canopy and park use indicated that when preference for these highly enclosed, least
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developed settings were considered, increased tree canopy no longer predietesd park
use.lt appears that relationships between characteristics of park settings (i.e., the amount of
tree canopy) and park use and pbdsed PA were filtered through preferences for highly
enclosedleastdeveloped settings but not through mopenleastdeveloped setting#n
other words, preference for these settings was an important underlying mechanism within the
relationship between tree canopy and park \i4gle previous studies show that physical
characteristics of parks associate vptrk use and pafkased PA, the current study
contributes evidence that preferences associated with park characteristics play a role in how
often parks are used and how they support physical activity.

Thefindings for the component palise., the relabnships illustrated in Figures 10
and 11)of this mediation analysis align with past research. For example, our results are
consistent with research that has examined the direct relationship between preference and
park use that indicateesthetic preferases for trees and other natural characteristics were
positively associated with park u@dcCormack et al., 2010partial mediation by
preference for highly enclosed, lea@sveloped PA settings suggested that these preferences
also play a role within theelationship between tree canopy and gaaked PA. Where
physical activitywasconcerned, our findings, for the component parts of mediation analysis,
again align with past research that has examined relationships between natural characteristics
and parkbased PA. For example, studies have indicated that woodedheedas physical
activity (Kaczynski et al., 200&nd that trees ammongthe most desirable elements that

influence use of parks for physical activitgiles-Corti et al., 2005)Resultfrom this study
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suggested thdandscape preferencesadea difference in the extent to which parks are used
for PA and the frequency of gelaépark use.

It is important to note that only highly enclosed, led#esteloped settings weakened
the relationshipbetween percent canopy and park use andipaskd PA. Because
preferences for more open and developed settings did not carry any influence in these
relationships in this sample, we can be confident that preference for these settings was not an
underlyingmechanism within these relationships. Other-hindings relative to mediation
(not reported) also were important to the specification of underlying mechanisms operating
within relationships between park characteristics and park use antigse#t PA. Parsize
was not associated with landscape preference for any level of openness and development.
This meant that the size of the park cl osest
preferences for different landscape settings. Therdfmdscape pference for high
openness/high development and medium openness/medium development PA settings was not
found to mediate relationships between parieand park use or paftkased PAThe fact
that park size did not bear on landscape preferenpark uses contrary to previous
research that found that largerore attractive parks were associated with greater levels of
PA (Giles Corti et al., 2005).

Although park assessment scores did not predict landscape preference for medium
openness/medium developmesettings, they did predict landscape preference for high
openness/high development settings. However, relationships between park assessment

scores, park use, and par&ised PA were not weakened when landscape preference for high
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openness/high developmenasvconsidered. Therefore, mediation was not observed. This
indicated that simply observing the relationship betwsssk condition and quality may
provide sufficient understanding about this relationship. Based on the full and partial
mediating effect of ighly enclosed, leasteveloped park settings on relationships between
tree canopy and park use and phdsed PA, these preferences should not be left
unexaminedOur study contributed to the literature by specifying some of the underlying
mechanisms thatre and are not operating between the amount of tree canopy in parks and
park use and paskased PA.

The second way our study contributed to the literature is through the use of
photographs to measure landscape preference in neighborhood parks &slitoglark use
and PA. Other studies that have used photographs in park settings have examined
relationships between landscape preference and personal safety in urbd8gadeder &
Anderson, 1984)psychological restoration in urban pakiordh et &, 2009) urban trail
use(Chon & Shafer, 2009and the appropriateness for recreation in small urban parks
(Bjerke et al., 2006)Our study is the first of its kind to use photographs to examine
landscape preference and park use and PA specificalgighlborhood parks. Greater access
and proximity to neighborhood parks is associated with greater recreational detiyity
Hoehner et al., 2005; Humpel et al., 20d&jormation about preferred landscape
characteristics in neighborhood parks that cautimote park use and PA could lead to

modifications through maintenance and design that maximize preferred characteristics.
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The thirdcontribution made in thistudywas toextend current research by
examining the amount of tree canopy as a predictoaidf pse and physical activity. Park
size(GilesCorti et al., 2005; Kaczynski et al., 20@8)d more general natural features of
parks (i.e., woodedreas, meadows, open spaces, éiagzynski et al., 2008)ave been
examined as characteristics of paitkat may influence use and PA. The amount of tree
canopy in park&as not beeexamined in these relationships. Examining the relationship
between the amounf tree canopy and park use and PA is important for two reasons. First,
to fully understand how pla characteristics relate frark use and PAree canopy should be
guantified beyond general approximations of wooded areas. Second, because trees provide
important ecosystem servicasd indirect benefits to human healths becoming
increasingly impadant to examine the interrelationships between tree canopy, physical
activity, and other human health outcomes in public parks where tree canopy can be managed
and modifiedhrough public policyThe benefits of urban trees have been well documented.
Theyprovide ecosystem services such as the reduction of urban temperatures (Oke,
Crowther, McNaughton, Monteith, & Gardindi989) and particulate air pollution (Nowak,
1994). Urban trees have also been associated with lower rates of childhood asthma (Lovasi,
Quinn, Neckerman, Perzanowski, & Rundle, 2008) and the longevity of older people
(Takano, Nakamura, & Watanabe, 200R)ecent study found that the loss of 100 million
trees in the East and Midwest was associated with increasgidvascularelated deths
anddeaths duéo illnesses of the lower respiratory systébonovan et al., 2013 his

supports the need to accurately quantify tree canopy in publicly held lands for maintenance
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and management purposes. Future research should consider using @isee pre
measurements of tree canopy, such as tree audits, to most accurately quantify this park
characteristic.

Findingsconcerning tree cano@nd vegetation have three implications that are
relevant to the planningpanagement, angaintenancef parks. First, planning processes
for new park development should solicit pubhput aboutoth preferences for humanade
facilities and amenitieandpreferencesor natural features, such as trees and landscaping.
Landscape preference could vary from neighbathioameighborhoodnd has been found to
vary across population groups (séehnson & Bowker, 1999; Kaplan & Talbot, 1988;
Payne, Mowen, & Orsega@mith, 2002; Philipp, 1993; Virden & Walker, 1999)
Understanding and responding to landscape preferencegtipatkdesignand renovation
could help to promote localized park use and {iged”A. Because tree canopy provides
shadewhich has been found to be a correlate of park begd et al., 2006; Tucker et,al.
2007; Veitch et a).2009 and physical actity (Cohen et al., 2006; Timperio et al., 2008
learning more from stakeholders about this attribute of trees could be particularly important
to park development in warm climates.

Seconda better understanding of preferred levels of vegetation camirgark
maintenance routines tihactivenesgHumpel et al., 2002) angkrsonal safet{Foser &
GilesCorti, 2008; Leslie et 312010)have been found tofluence usef parks and physical
activity. In a study thaexamined perceptions of personal safeecurity, and visual

attractiveness in 17 urban park sites in Atlanta and Chigagoeived safety was predicted
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by view, distance, grass, water, and hurmaade featuresSchroede& Anderson 1984).
However,humanmade features decreased visual ativaness and natural features such as
woody vegetation and water increased visual attractiveBebsqede’ Anderson 1984).
This suggested that there is tension between perceptions of safety and preferences of natural
park characteristics. Park mainégrce routines and policies can respond to this tension by
pruning vegetation and removing low tree branches to increase sight lines in parks. Similarly,
Crime Prevention through Environmental Design (CPTED) (Jeffery, 1971) development and
maintenance polies that aim to prevent crime through the design of physical environments
can be adopted. For example, CPTED strategies recommend selecting plant materials that at
maturity will not impede sight lines in parks and other public spaces.

A third implicationrelated to landscape preference as a mediator in relationships
between park characteristics and park use and PA concerns balasttingnservation
efforts and park development. For example, more densely vegetated parks may not be
preferred PA settings;owever, more densely vegetated parksvide importanecosystem
servicesAs previously notedrees can provide important ecosystem servitheese include
carbon storage and sequestration, reduced ultraviolet radiation, cooler air temperatures, and
redwed heat island effects (Chiesura, 2004; Platt, 200®&refore, thoughtful consideration
must be given to the preferences of constituents as well as the bpaedienvironments
deliver from an environmental perspectifark systems are recognizedraportant
components of public green infrastructure in urban environments that can, for example,

protect biological diversity and reduce flood control and stormwater costs (McMahon &

85



Benedict, 2000). Balancing the management of tree canopy and vegdtatipromote
ecosystem services while accounting for preferences that may potentially conflict with this
effort is achievable across the park system as a whole in several ways. Park classifications in
municipal park agencies can be expanded to includegratkhat is targeted for minimal
development and low use. Additionally, education programs and messaging tailored
specifically to urban parks and urban park visitors are needed to communicate the value of
parks not only as places for recreation but alsesasntial places that convey direct and
indirect benefits to the environment and human health.
Conclusion

Perceived attractiveness has been found to predict physical a(BilagCorti et al.,
2005; Leslie et al., 2010; McCormack et al., 20QMe claracteristics oparks have also
been found to predict use and physical activity. Yet, landscape preference for park
environments hapreviously not been considered as a part of these relationships. This study
attempted to fill that gap by conceptualiziagdscape preference as a mediating variable
between characteristics of parks and park use anebpaed PAWe considered iboth a
natural extension of previous research that has examined environmental correlates of
physical activity and a needed onedentify potential mechanisms underlying relationships
specifically in parks. We found that landscape preference for highly enclosed, least
developed park settings fully mediated park use and partially mediatetqse@ PA. This
suggested that, in ouaple landscape preference did make a difference in the extent to

which parks are used for PA and the frequency of general parKhessfindings
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demonstrated that individual level psyesacial factors that may influence park use and
physical activityshould not be left out of examinations that are underpinned by the social
ecological model. Alongysychasocial approaches to physical activity promotions and
interventions produced margin@ishman & Buckworth, 1996; Marcus et al., 2000; Stone,
McKenzig Welk, & Booth, 1998; Taylor, Baranowski, & Young, 198&d temporary
(Marcus et al.2000 changes in behavior. In response, social ecological models expanded

these previously dominant frameworks to include the influence of physical environment and

policy dimensions on physical activity behavior. Yet, much of the research that has examined

physical activity over the last decade has focused on direct relationships between built
environment features and physical activity rather than also concurrentlgeongiother
individual level factors that may operate within these relationships (@lotter, Bennett, &
Sallis, 2013). Moving forwardther potential underlying mechanisms atititevidual leve|
such as perceived safeshould also be examined tetter understand relationships between
the park characteristics and park use and physical activity.

Limitations of our study included the use of crgsstional data which prevented
causal analysis and conclusions about temporal ordering of the studylesaAacausal
relationship between park characteristics and park use andbasekl physical activity could
notbe concluded-or example, the analysis cannot establish whether low income and

minority residents migrate to areas in the city with a padrogliantity and quality of parks

or whether parks are developed and maintained in response to income and racial composition

of surrounding neighborhoods. The inclusion of historical analysis (Boone et al., 2009) and
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residential migration patterns (Crowd&iDowney, 2010) can be used to address such issues
in future researchAn additional limitation of our study was that findingsnnot besasily
generalirzdbeyond the study settirdpe to theelativelysmall sample of parkand park
types Future researdfat examines landscape preference as a mediator between park
characteristics and use and PA should include a larger sample of parks and a wider diversity
of park typesFuture research coulmlsoconsider using alternative methods for measuring
landscapereference. For example, instead of asking respondents to identify how much they
would like to participate in physical activity in settings comprised ofdaraditions(i.e.,
openness and development), future studies could ask respondents to selémgtbeye
would most like to be physically active in from different photographs illustrating different
conditions Lastly, the selreported measure of physical activity was a limitation of this
study. However, the measurement strategy was guided bypsestudies (e.g., Ainsworth,
2000). Finally, the demographic characteristics of the sample are notable. The majority of the
sample was minority, female, held a degree in higher education, and was age 50 and above.
Therefore, findings may have been influed by these predominant characteristics.

Despite limitations, or findings indicated that further specification of the
relationships between park characteristics and park use and PA is needed. Future research
examining park characteristics and park us# RA should move beyond direct examinations
to also account for the subjective preferences and perceptions (e.g., perceived safety) of park

users and potential park users within these relationships.
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CHAPTER 4: DISPARITIES IN BUILT AND NATURAL FEATURES OF URBAN
PARKS: COMPARISONS BY NEIGHBORHOOD LEVEL RACE/ETHNICITY AND

INCOME

ABSTRACT

Because of knowassociations betweehe built environment and health outcomessearch
has begun to examine racial/ethnic and incdiaparitiesin access to parks awther
community features that support physical activ@yrrently, it cannot be concluded that park
characteristics are equal in quantity or condition across efelsparate race/ethnicity and
income compositionThis study examinedatural and builpark characteristics across areas
of different race/ethnicity and income composition to identify potential disparities. Twenty
one parks irGreensboro, NC (USA) located minority or norminority areas and in low or
mediunmhigh income areas were inventatiesing a park audit tool and GIS. Parks were
compared omnumber of activity areas, features, amenities, size, percent tree canopy,
cleanliness, and conditiomdependent samplgstests and ManAWhitney tests were used

to compare mearsf outcome vaables F i s heeact éestsvere applied for categorical
variables Fewer wooded areas and more trash cans were found in low income and minority
areas as compared to mediagh income and neminority areas. Low income areas were
found to have more pioniareas than their counterparts. Sitting and resting features-in non
minority areas were found to be cleaner than those in minority &esslts showed some

evidence of disparities in park characteristics. Thiegknigs could informparkpolicy and
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desgn, as well agenovations and maintenance procedupasticularly in specific areas
where existinglisparitieswvere identified.
INTRODUCTION

Links between the built environment and human health outcomes have been
identified as potential pathways to impeopopulation health. At the neighborhood level,
various attributes of the built environment (e.g., population density, street connectivity, land
use mix, neighborhood walkability) have been positively associated with physical activity
(Ewing, Schmid, Kilingsworth, Zlot, & Raudenbush, 2003; Frank, Schmid, Sallis, Chapman,
& Saelens, 2005; Owen et al., 2007; Saelens, Sallis, Black, & Chen, 2003; Sallis et al., 2009)
Conversely, a welkknown analysis of the relationship between urban sprawl and health
indicated that residents of sprawling counties were likely to walk less during leisure time,
weigh more, and have greater prevalence of hypertension than residents of densely populated
counties(Ewing et al., 2003)As a result of this researahnpdifiablebuilt environment
features have become prominent target health promotion efforts.

Public parks, in particular, are increasingly important urban resources for the
facilitation of human health and wddeing(Maller et al., 2006)This sentiment is echoed by
major national health organizatiofesg., U.S. Department of Health and Human Services,
2010; Institute of Medicine and National Research Council, 20@®have identified parks
as important community settings for obesity prevention. Public urban @@ lssibject to
public policies and regulations, making themenableenvironments for promoting physical

activity. A growing body of research indicates that parks and recreation facilities associate
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positively with overall physical activity among childrand adult§see Kaczynski &
Henderson, 2007 Additionally, studies have demonstrated that people with better access to
parks(Cohen et al., 2007; Kaczynski & Henderson, 2G0¥) who live in greener
environmentgCoombes et al., 2010; Michael et al., @Pare more physically active than
those who do not. However, it is not clear that the potential benefits of parks are equally
available to everyone.

Evidencefrom national and regional studies has suggested that differential
availability of parks and reeation facilities in poor and minority areas may underlie health
disparitieg(e.g., Cohen et al., 2006a; Estabrooks et al., 2003; Gdvaisen et al., 2006;
Moore et al., 2008; Powell et al., 2006; Timperio et al., 2007; Weiss et al., 20thbugh
someavhat mixed findingshave generally demonstrated that the availability of parks and
facilities across these areas, as compared tomoarity and higher income areas, is not the
same based on either the number of parks and facilities available or pibesde.g., size,
congestion, area crime).

Most of these studies have examined the number and types of parks, facilities, and
amenities across areas of divergent racial/ethnic and-eoormmomic composition.
Characteristics in park settings have beenrelgrgonsidered physically homogenous, though
the attributes of parks vary widelByrne & Wolch, 2009) The few studies that have
unpacked park settings to examine the quantity and quality of specific park characteristics
associated with physical activihave found that courts, playgrounds, open spaces, paths,

shadeand natural characteristics (eigees, flowers, graspromote park use and park
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based activitf{Cohen et al., 2006; Ferré et &006;Lindsey et al., 2008; McCormack et al.,
201Q Timpeto et al., 2008Tucker et al., 2007; Veitch et a2200§. However,comparisons
across disparate areas have not been made. Therefore, the purpose of this study was to
examine the availability and condition of built and natural characteristics in padss acr
areas of differing race/ethnicity and income composition.

The study draws on social ecological models, deprivation amplification, and
environmental justice for theoretical perspective. Social ecologic models recognize the
Ai nt er depend entatoendibohs wehinparticudansettings and life domains and
interconnections between multiple settings
also view life domains as nested structures that exist within larger and remote ecological
regions.Stokols suggests that analyses sterventions must account forultiple and
interdependent levels of influence on health behavior. Huesal ecological modshave
become predominant framewsrtior understanding health behaviors, such as physical
actvity and inactivity(Sallis et al.2008) The social ecologicahodel of active living
includes intrapersonal, interpersonal, physical environment, community, organizational, and
policy environment dimensions all postulated to interact (to varying c8gred influence
physical activity behaviofSallis et al., 2006)To understand how environment and policies
might be modified to facilitate activityhis framework calls attention to interactions between
physical activity behavior anithe behavior settigsin which they occurBehavior settings
represent smabcale social systems where people interact with both other people and the

inanimate environment to engage in regularly occurring behaviors (Barker, T868)
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behavior setting concept (Barker, 1988cognized that spatial and social attributes of
physical environments are characterized by predomistatilesets of activitites that can
influence patterns of behavior.

In this analysis, [gecific behavior settings.e., neighborhoogarkg, conceptalized
asomi crob6 social environments that facilitate
(Bronfenbrennerl979) wereof particular interest. Micro environments represent smaller
scale elements within parks that can be quickly modified at relatively la& twopromote
positive changes ipark use and physical activity behaviors

Deprivation amplification and the environmental justice framework can help explain
how availability and quality of micro elements in parks vary in low income and minority
areas. [@privation amplificatiordescribeshe clustering of persons with fewer
socioeconomic resources in places that have fewer kgalthoting public services and
amenitiegMacintyreet al, 2002) It may explain why lower income areas have fewer parks
and rereation facilitiegMacintyre et al.2003. An expanded conception of environmental
justice can also be used to understand dispanitiagailability of park and recreation
facilities (e.g., Boone et al., 2009; Floyd & Johnson, 2002; Taylor, Carlos®aRines, &
Kraft, 2006).The Environmental Protection Agency (EPA) defines environmental justice as
fithe fair treatment and meaningful involvement of all people regardless of race, color,
national origin, or income with respect to the development, imgi¢ation, and enforcement
of environment al | a w&nvironneegtal Pratdctiom Agsncy, 2809 p ol i

Disproportionate access, availability, and quality of parks and recreational faaildiatso
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postulated as jostices where disparitieg exposure to the benefitd and accesw parks

and recreational facilities resditom racial or class inequitigdaylor et al., 2007)Within

this framework, injustice is also present when public policies to address inequitable access to
these resawes are abselTaylor et al., 2007)Therefore, both negative health impacts of
existing facilities, such as polluting industries, and the absence of health promoting
resources, such as parks and green spaces and public polices to remedy dispaaites, are
consideredBoone et al., 2009; Floyd et al., 2008a; Taylor et al., 20BiXen that

deprivation amplification and environmental justice asserted that fgaktmoting
environments are unequally distributed by race/ethnicity and income, highereimorm
minority areas were expected to have more and higher quality features than low income
minority areas.

Multiple studies have examined whether or not park and recreation resources were
evenly distributed geographically among areas composed of difereisteconomic and
racial/ethnic characteristi¢e.g., Estabrooks et al., 2003; Gordarsen et al., 2006; Moore
et al., 2008; Timperio et al., 200For example, fewer recreational resources have been
found in low and medium SES areas as comparejloSES areas. Additionally, a national
study found that the geographic distribution of physical activity facilities were more
frequently located in census block groups with higher @&8donLarsen et al., 2006)

Higher SES areas were also reported teetsagnificantly more public facilities, YMCAS,

youth organizations, and parks.
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More recent studies suggest that disparities in access and availability of parks, open
spaces, and recreation facilities are more complex or may not exist in certain [Boaies.
studies have found that minority and lower SES populations have equal or greater access to
physical activity opportunities, parks, and open space than higher SES popy&atans
Boone et al., 2009; Suminski et al., 2011; Timperio et al., 26@fexample, minority
populations and those with low SES in Baltimore were found to have greater access to open
space. However, their higher SES counterparts had greater access to larger, less congested
parks(Boone et al., 2009Moore et al(2008)found that while minority and low SES
neighborhoods had fewer recreational facilities, parks and densities of park resources were
equally distributed or more prevalent in minority and low SES neighborhoods as compared to
higher SES neighborhoods. A study of Newk parks found a greater number of park
facilities and park types were located in minority and low income &®aiss et al., 2011)
However, these areas had a lower amount of accessible park acreage compared to non
minority, higher income ared8Veiss efl., 2011) Further, when area disamenities, such as
crime and noxious land uses were considered, the advantage of more parks in minority and
low income areas decreased or reve(¥ediss et al., 2011}For example, when parks in low
income areas with theighest levels of homicides were excluded from the analysis, poorer
neighborhoods were found to have fewer park facilities than other(&vesss et al., 2011)

Natural areas, rather than more developed areas, in parks have been relaabito
levels of physical activity(Kaczynski et al., 2008A study of 1803 adults found that the

most desirable elements of parks or those that influenced use for physical activity included
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trees, water features, bird life, and qi@&des-Corti et al., 2005)Howe\er, it is also unclear
whether natural green space characteristics are equally distributed across area race/ethnicity
and income in urban parks. Some resehassuggestdthatneighborhoodjyreen spaces
unequally distributed. Distribution of urban gresgpace has been found to mirror social
divisions(Heynen & Lindsey, 2003; Heynen, Perkins, & Roy, 2006; Hope et al., 2003;
Kinzig et al., 2005; Luck et al., 2009; Melles et al., 2003; Strohbach et al., 2088¢ver,
few studies have addressed the quasticthe distribution of tree canopy, wooded areas,
flowers, shrubs, and landscaping beds in urban parks across areas of different race/ethnicity
and income composition. The primary purpose of this examination was to compare the
number and presence or abse of both built and natural park characteristics in parks located
in areas of disparate race/ethnicity and income composition.

Inconsistent findings across previous research can in part be attributed to widely
varying methods and study settings. Thesdifigs mirror those in the broader literature
which have examined associations between the built environment and obesity. Recent
systematic reviews of this literatufe.g., Feng, Glass, Curriero, Stewart, & Schwartz, 2010;
Leal & Chaix, 2011; Lovasi, Hut®, Guerra, & Neckerman, 200@und that few definitive
conclusions can be drawn when generalizing across studies. Acknowledgment of this has
resulted in suggestions to also examine the quality of the park and recreation facilities located
in minority andlow SES communities as compared to parks and facilities in higher SES and
non-minority communitiegGordonLarsen et al., 2006; Macintyre, 2007; Moore et al., 2008;

Timperio et al., 2008)
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The characteristics and quality of parks and green space magnod park use and
physical activity. Perceptions of the environment have been shown to impact physical
activity (Hoehner et al., 2005; Hump&wen, Iverson, Leslie, & Bauma2Q04) For
example, a positive association has been found between the agtrastivof public open
spaces and walking for physical activftyilesCorti et al., 2005)Additionally, supportive
neighborhood environments comprised of greater physical activity resources, amenities, and
higher quality were negatively associated withsityeprevalence among residents of public
housing developments. Quality indicators of facilities may be negatively associated with park
use and physical activity. The secondary purpose of this paper was to examine whether or not
disparities were evident the condition and cleanliness of park features across the different
areas of race/ethnicity and income characteristics.
METHODS
Study Sample

Data were collected in 21 parks in Greensboro, North Carolina. This setting was
particularlywell-suited for exanmations across area race/ethnicity and income due to high
levels of racial and income segregatiStudy parks (N=21) located in low (n=7) or middle
to high (n=14) income areas and minority (n=14) andmarority (n=7) areas were
purposively selected basen three criteria. First, census tracts were used to identify areas
with desired race/ethnicity and income levels using census data. Census tracts were examined
for race/ethnic composition (i.&Vhite nonHispanic, African American, and Hispanic) and

income characteristicarcGIS 9.3.1 was used to identify desired census tracts and parks.
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The predominant race/ethnic composition of census tracts was defined as a concentration of
greater than 50% or more of one racial/ethnic group (Brown & Benningto8; E&S/d et
al., 2008) Summary File 1 Census 2010 data was used foexlaisiination. Income
characteristics were determined using annual median household income of census tracts
estimated by the American Community SurveySCensuBureay n.d-b). Levels of
income were based on tertiles given a highly skewed distribution. Median household income
for low income tracts ranged from $13,041 to $28,764. Medium ($2$548®88), and high
($42,023%$133,304) income tracts were combined to yield a medhig ($29,489
$133,304) income levelarks located completely within or spanning two census tracts
characterized by the same ratbhicity and income composition were eligible for the study.
Area race/ethnicity and income attributes for study parks are eeporTables. Second,
potential study parks were limiteéd neighborhood parks, typically characterized by easy
pedestrian access, playgrounds, picnickireps, and space for active and passive outdoor
recreational activities, within census tracts ofigesrace/ethnicity and income
characteristics. Third, neighborhood parks without overlapping graiterservice areas
were selected for inclusion in the study.
Measurement and Procedures

The Environmental Assessment of Public Recreation Spaces (EA&RI& ool was
used to measure park characteristics at the 21 study parks. EAPRS was developed to evaluate
parksettings in order to examine the relationship(s) between environments and behavior

(Saelens et al., 2006) he tool was designed to collect degkated to the character,
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condition, and size of specific use areas (e.g., open space, wooded areas, etc.), water areas,
playground areas, fields, courts, and other amenities and facilities (e.g., restrooms, shelters,
etc.). Interrater reliability has ben found to be highest for items assessing presence and
number of elements. Character items (e.g., condition) have modest but acceptable reliability
ratings. Cleanliness and aesthetic items have the lowest reliébdigyens et al., 2006)

EAPRS wasisdal to assessount, presence or absence, condi{wor, fair,
excellent), and cleanliness (not at all, somewhat, mostly to extremely) of outcome variables.
Volunteers were trained to use the EAPRS audit tool durthgeaanda-half-hour training
sessionDuring the classroom portion of the training, volunteers weented to the EAPRS
protocol, the EAPRS tool, and example conditions and measures documented in the
Guidebook for EAPRS Direct Observation T(fhelen®t al, 201]). Subsequent to the
clasroom portion of the training, volunteers conducted an EAPRS assessment in a nearby
neighborhood park. Where ratings varied, definitions of park elements and condition
measures were clarified by the researcher. The study parks were audited betweeannlly 12
August 8 2012 on weekdays and weekends between the hoursa.oh&nd 5p.m.

Park size (acres) and percent tree canopy cover were also used as measures of park
characteristics. Both measures were obtained from local government GIS databases. Percent
canopy covein each parkvas derived by dividing canopy aciesachbytheparkb s t ot al

acres
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Statistical Analysis

Descriptive statistics were used to describe the characteristics and the distribution of
built and natural features overall and by ratf@dicity and income. Primary outcome
variables were number of open spaces, courts, fields, trails, paths, drinking fountains, picnic
areas, restrooms, shelters, benches, and trasipcassnce or absence of wooded areas,
flowers, shrubs, and landscapipeds, play sets, park size (a¢r@sd percent tree canopy
cover. Secondary outcome variables included condition (poor, fair, excellent) and cleanliness
(not at all, somewhat, mostly to extremely) of coanid presence or absence of variables.

Due to lownumbers of observations in some categories, condition variables were recoded to
fipoori fairdo andfiexcellento Cleanliness variables were recodediiot at alb and

fisomewhat mostly to extremely Additionally, the cleanliness of sitting and resting

features which included tables, seat waklgd benches (not associated with traiss also
included as a secondary outcome variable.

Outcome variables were compared across area race/ethnicity (minority and non
minority) and income composition (low vessmiddleto-h i gh ) . Sestsifdrent 6 s t
independent samples were used to compare means for normally distributed variables with
homogenous variances (percent canopy, benches, and trash cans). Th&/Ihtaey test
was used to test means for variablesmeeting these assumptions (acres, courts, fields,
restrooms, trails, drinking f exaoudstswenes, pi cni

used to test associations between the presence or absence of wooded areas, flowers, shrubs,

100



and landscaping bedsd the condition and cleanliness of characteristics across park area
race/ethnicity composition.
RESULTS
Inter -rater Reliability

The EAPRS protocol required pairs of trained volunteers to audit each study park.
Inter-rater reliability was conducted ugin C o tka&ppadosdetermine consistency among
raters. Overallkappa values indicated substantial agreement among raters at 20 parks
ranging from .749 to .970. Moderate agreement among raters was found at one park
(kappa=.602). Kappa values among presem@bsence items ranged from substantial to
perfect agreemenk@ppa=.756 1.0). Agreement among raters for condition (kappa=.537
.921) and cleanliness (kappa=.4827) items was moderate to nearly perfect.
EAPRS Park Characteristics

Study parks (N=21panged in size from # 46 acresil = 13.14 acresSD= 11.58).
Percent canopy cover ranged from 13.33% to 88.9W% 48.48,SD= 20.88). The number
of open spaces across all study parks ranged frérM)= 2.48,SD= 2.00).
Benches and trash cans w@resent in every study park and more than 95% of study parks
had a play set present. Additionally, the majority of study parks had one or more courts
(76.2%) available. Over a third of study parks had drinking fountains (38.1%) present and
one or more #ils (38.1%) within their boundaries. The presence of picnic areas (28.6%),
shelters (23.8%), restrooms (14.3%), and trails (14.3%) were less common across all study

parks. Wooded areas were present in nearly 62% of study parks. However, shrubs (28.6%),
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landscaping beds (28.6%), and flowers (9.5%) were present to a lesser extent. Descriptive
statistics for presence/absences of park characteristics and features are reported for all study
parks, study parks in minority and namnority areas, and study parikslow andmediunm
to-high income areas in Tabe Features across all study parks in excellent condition
included: places to sit and rest (63.2%), trail benches (71.4%), fields (66.7%), play sets
(80.0%), trails (85.7%), and trash cans (76.2%). Courtd%)l drinking fountains (88.9%),
open spaces (72.3%), shelters (60.0%), flowers (100%), shrubs (66.7%), and landscaping
beds (100%) were primarily in poor to fair condition. Frequencies for the conditions of
features for all parks, study parks in minoatyd noaminority areas, and study parks in low
andmediumto-high income areas are reported in Tabl&rail benches (85.7%), fields,
(100%), wooded areas (76.9%), shelters (80.0%), trails (85.7%), trash cans (85.7%), and
landscaping beds (100%) were rhpso extremely clean. Places to sit and rest were nearly
evenly split between not at all to somewhat clean (47.4%) and mostly to extremely clean
(52.6%). Picnic areas were evenly split between not at all to somewhat clean and mostly to
extremely clean. lequencies for the cleanliness of features for all study parks, parks in
minority and norminority areas, and parks in low amgtdiumto-high income areas are
reported in Tabl&. The presence of flowers, landscaping beds, and shrubs was too scarce to
testcondition and cleanliness associations across selected areas.

Parks in minority areas ranged fror8@ acres in sizef=11.71). Parks in nen
minority areas ranged from4% acres in sizeM=16.0). Means for number of acres, courts,

fields, restrooms, trls, drinking fountains, picnic areas, shelters, percent canopy, benches,
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and trash cans were compared across parks located in minority andnusity areas.

Results indicated there was a marginally significant difference between the number of trash
cansin parks located in neminority and minority areas< -2.10,d=19, p=.050). No

differences between neminority and minority park areas were found for other count
variables. Wooded areas were significantly more likely to be located in parks-minonty
areas rather than in parks in minority arges@15).

Park features in minority areas found to be primarily in excellent condition included:
places to sit and rest (57.1%), trail benches (66.7%), fields (100%), play sets (78.6%), trails
(66.7%), andrash cans. Features in these areas found to be in largely poor to fair condition
included: courts (72.7%), drinking fountains (100%), shelters (75.0%), flowers (100%),
shrubs (60%), and landscaping beds (100%). Inmmority parks all drinking fountains
shelters, trails, and trash cans were found to be in excellent condition. The majority of places
to sit and rest (80%), benches (75%), and play sets (83.3%) were also rated as being in
excellent condition. All fields, shrubs, and landscaping beds warelfto be in poor to fair
condition as were courts (66.6%). Park comparisons between minority a:maimamity
areas found no significant associations for the condition of features.

Park features in minority areas were largely found to be mostly to estyretean.

These features included: trail benches (66.7%), open spaces (92.9%), picnic areas (60%),
fields (100%), shelters (75.0%), trails (66.7%), trash cans (78.6%), and landscaping beds
(100%). The majority of places to sit and rest (64.3%) in thedes paere rated as not at all

to somewhat clean. Wooded areas were evenly split between being rated as mostly to
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extremelycleanand not at all to somewhat clean. In framority areas, all places to sit and
rest, open spaces, fields, wooded areas, shditaits, trash cans and landscaping beds and
75%of trail benches were rated as mostly to extremely clean. All picnic areas were rated as
not at all to somewhat clean in romnority areas. Comparisons across parks in minority and
norrminority areas founglaces to sit and rest to be more likely to be less clean (litter
surrounding tables or benches) in parks in minority areas than those in parksmimoaty
areas 1p=.022).

Parks in low income areas ranged frorhi3lacres in sizeM=7.57). Parks in ntBum
to high income areas ranged fror4@ acres in sizeM=15.93). The comparison of count
variables found that means for number of trash cans between medjarf=2.21) and low
income (M=3.88) park areas were significantly different-.68,d=19,p=.015). The
means of percent tree canopy between mediigh (M=54.85%) and low income
(M=35.74%) park areas were also significantly differén2(15,df=19, p=.045).
Additionally, the number of picnic areas was significantly differelt40.0,p=.046)
between the mediushigh (M=.14) and low [1=.57) income park areas. No differences
between park areas were found for other count variables. Fisher's Exact test indicated that
wooded areas were significantly more likely to be located in pamk&aiunito-high
income areas rather than in parks in low income apza841).

Park features in low income areas that were reported to be in excellent condition
included: places to sit and rest (71.4%), fields (100%), play sets (57.1%), trails (100%), and

trash cansAll benches, drinking fountains, and landscaping beds in these parks were rated as
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poor to fair. The majority of courts (60%), shelters (66.6%), and shrubs (75.0%) were also
rated as poor to fair. Imediumto-highincomearea parks, places to sit andt&s8.3%),
benches (83.3%), play sets (92.3%), shelters (58.3%), trails (83.3%), and trash cans (78.6%)
were rated as excellent. All landscaping beds and fields in these parks were rated poor to fair,
as were courts (77.8%) and drinking fountains (75%g. ddndition of flowers was evenly
split between excellent and poor to fair in low anediumto-high income area parks. No
significant associations were found for the condition of characteristics across parks with
disparate area income composition.

Parkfeatures in low income areas rated as mostly to extremely clean included sitting
and resting places (57.1%), trail benches (100%), open spaces (85.7%), fields (100%),
shelters (66.7%), trails (100%), trash cans (71.4%), and landscaping beds (100%artlicnic
wooded areas were evenly split between mostly to extremely clean and not at all to
somewhat clean. No features in low income area parks were rated as primarily not at all to
somewhat clean. The cleanlinessyadiumto-high income area parks was simita that of
low income area parks in that the majority of features were rated as mostly to extremely
clean. All fields, open spaces, shelters, and landscaping beds received this rating, as did the
majority of trail benches (83.3%), wooded areas (81.8#i)s(83.3%), and trash cans
(92.9%). Picnic areas and sitting and resting features were evenly split between mostly to
extremely clean and not at all to somewhat clean. No featuresdiunito-high income

area parks were rated as primarily not at atidmewhat clean.
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DISCUSSION

Studies investigating the availability of park and recreation facilities across area
race/ethnicity and income are increasing. The question of the condition of park attributes
across these areas has been less frequently exhrnime study examined both the
availability and condition of built and natural park features across area race/ethnicity and
income inGreensboro, North Carolin&everal differences between the number, presence or
absence, conditions, and cleanlinessavkgeatures were found in parks within selected
areas. For example, minority park areas had more trash cans, but sitting and resting areas
were less clean than noninority area parks. Additionally, minority area parks were
characterized by the presenddewer wooded areas. Low income area parks, also all
characterized by minority status, also had more trash cans and picnic areas but less tree
canopy cover and fewer wooded areas than the@iumto-high income counterpart¥he
following section comparethese findings with past research findings and identifies practical
and theoretical implications that can be drawn from this study.

In the present study, parks in minority and low income areas were found to have
fewer wooded areas and parks in low incareas were found to have less tree canopy than
comparison areas. It should be noted that the amount of wooded areas in minority and low
income area study parks could have been a reflection of spatial development patterns in these
areas. Perhaps parks widwer wooded areas were located in more highly developed areas
than noaminority andmediumto-high income areas. However, subsequent analyses to

compare the mean percentage of buildings within minority anemiparity and low and
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mediumto-high income eeas did not find significant differences. Disparities in park features
were also found in a recent study that examined the characteristics of parks across area race
ethnicity and incoméVvaughan et al., 2013Although wooded areas and tree canopy were

not measured, fewer playgrounds and more quality issues were found in low income census
tracts and fewer trails were found in high minority census tracts when compared to
comparison areagew studies have examined tree canopy in parks. Howawdinds

related to wooded areas and tree conghe current study align witbrevious examinations

have examined tree canopy in urban areas. For exannpés trees werund to be

unevenly distributed by race/ethnicity and incam8altimore, MD(Heynen et al.2006)

and fewer street tre@gere foundn poor and minority areas Tampa, FL(Landry &
Chakraborty2009) and New York, NYNeckerman et al., 2009).

Research examining the prevalence of natural characteristics (e.g., canopy cover,
wooded areas, flowerstc.) in parks within areas of disparate race/ethnicity and income
composition has been sparse. Natural features in parks, such as wooded areas, can provide
important ecosystem services, such as carbon storage and sequestration, reduced ultraviolet
radidion, cooler air temperatures, and reduced heat island effutssura, 2004; Platt,

2006) Publically owned parks are especially important for the consumption of urban
ecological amenities by poor urban residents who lack the resources to own anthmainta
residential green spa¢eeynen et al., 2006 Additionally, trees have been found to
positively influence psychological restorati@vordh et al., 2009)A sizable literaturdas

substantiated the positive relationship between natural environmensyarblogical
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restoration(see Bell, Wilson, & Liu, 2008a; Kuo, 201@efined as the capacity of these
environments to replenish attention abilitfgsplan & Kaplan, 1989)Fewer wooded areas
in minority and low income areas signaled that residentsmfrioome and minority
neighborhoods may lack the benefits that natural park features convey.

The presence of wooded areas and trees is also important bessthsetia
preferences for trees and other natural characteristics have been associated waé park
(McCormack et al., 2010Dne study has found that parks with wooded areas are more likely
to be used for physical activities than parks without wooded éfaazynski et al., 2008)
Studies that have examined neighborhood walkability substantiatepgbetance of trees as
an aesthetic feature positively associated with walking and physical af@saityBauman,
Leslie, & Owen, 2001; Gile€orti et al., 2005; Humpel et al., 200Ejndings from studies
examining perceptions of aesthetic featuresliting trees) as an environmental determinate
that contributes to walking and cycling have found disparities across area income and
race/ethnicityKelly, Schootman, Baker, Barnidge, & Lemes, 2007; Lovasi et al., 2009; Zhu
& Lee, 2008)

Finally, trees povide shade that can increase the comfort of park userprésence
of shade has been linked to park use by children and thegiivcens (e.g.Ferré et al., 2006;
Tucker et al., 2007; Veitch et a00§. Shade trees have been found to be associated w
increaseghysical activity among adolescent girls (e@phen et al., 2006; Timperio et al.,
2008. Therefore, tree canopy and wooded areas may facilitate park use and physical activity,

especially in particularly warm climates.
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Fewer wooded areas@itess tree canopy in low income area parks and fewer wooded
areas in minority area parks indicated a disparity that could influence park use and physical
activity. From a practical perspective, these disparities could be remedied by targeting tree
planting and natural resources managemeimt-imsk areas. This could be accomplished in
partnership with municipal urban forestry programs which are increasingly being established
to set and enforce tree preservation ordinances and other policies for maresgrand
vegetation on public and private property (Elmendorf, Willits, & Sasidharan, 2005).
However, potential planting programs initiated in these areas should not be undertaken
without public input from surrounding citizens relative to perceived safedypreferences
for park environments. #ractivenesgHumpel et al., 2002) angersonal safet{Foser &
GilesCorti, 2008; Leslie et 312010)have been found tofluencepark use.

The finding thatéss clean sitting and resting aresse locatedn parks in minority
areas as compared to parks in4mamority areas aligadwith findings from perhaps the only
other study(i.e., Suminski et al., 2012hat has examined the quality of park features and
amenities and incivilities (e.g., litter) by neiglibood minority status. Suminski et £012)
found more incivilities present in parks surrounded by areas with greater percentages of
racial/ethnic minorities. Disparities in quality have also been found at the neighborhood
level, with more physical disder (e.g., trash) present in predominantly Afrideanerican
areagKelly et al., 2007) These negative characteristics of built environmbate been
associated withower physical activityevels(Heinrich et al., 2007; Taylor, Franzini, Olvera,

Carlos Pston, & Lin, 2012jnd therefore coulbe a barrier tphysical activity in parks
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where they are present. The perception of better quality parks has been shown to increase the
likelihood of park use for physical activity among a sample of predominafrilyan

American adolescen{&eis, Hino, Florindo, Anez, & Domingues, 2008y ditionally,

studies have demonstrated that litan reduc@ercetions ofsafety(Schroeder &

Anderson, 1984)Perceived safetgontributes to increasgahysical activity in

neighborhoods and parK&iles-Corti et al., 2005; Kaczynski & Henderson, 2007).

Therefore, appropriate maintenance routines that keep parks clean and collect refuse
regularly may increase park use and physical activity. This can be particularly important in
areas at highest risk for inactivity. Declining park maintenance budgets as a result of difficult
economic conditions experienced by local governments likely makefyglagtand

responding to maintenance issues more challenging. Howahenteerdrivenefforts could

assist park agencies with these tasks. For example -agapk programs that typically
involve regul arl y ,0oamouwrirtiomrg nfgc | eeanmd u e pbayws n
and vandalism to the park agency could help to target volurgseurces to parks that

experience greater volumes of refuse. Additionally, these programs could be expanded to
include regularly occurring park audits of conditions and quality. The Community Park Audit
Tool (CPAT) Kaczynski, Wilhelm Stanis, & Besenf2012)was developed for community
stakeholders to audit community parks for their potential to promote physical activity. This

tool could be used by volunteers to assess park conditions such as litter, vandalism, and

graffiti.
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The presence of more trashns would seem to contradict the finding of less clean sitting and
resting areas in parks in minority areas. More trash cans were found imipotity and low
income parksThis could be explained by larger park sizes in these areas (i.e., larger parks
need more trash cans). However, the M#/imtney test found no significant difference in

park sizes for either minority and nomnority parks or low andhediumto-high income

parks. More trash cans could lead to cleaner parks. However, that was nsethatica

sitting and resting features in parks in minority areas. This finding may indicate that park
maintenance in these areas was lacKincpuld also indicate that the intensity of park use in
minority areas was greater than the intensity of parkrusen-minority areasFurther

research is needed to examine how park maintenance routines are executed in parks across
areas of differing income and race/ethnicity composiind other variables that could help
explain why cleanliness varied across the®sas, such as park use intensity.

Finally, the finding that there were more picnic areas in low income area parks than
mediumto-high income area parks is contrary to a previous study that found more picnic
tables in public open spaces in higher SESsaasacompared to lower SES ar@@sawford
et al., 2008)At first glance, the finding in the current study is encouraging as a larger
diversity of park elements and features can promote park use. However, picnic areas have
been found to afford primarilyeslentary used-loyd et al., 2008a)Therefore, they may draw
people to parks and provide positive benefits (e.g., socialization, family togetherness,
relaxation) but these areas may cobduce higher intensity (e.g., moderate to vigorous)

physicalactivities. Consequently, if a goal is to promote physical activity through the
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provision of park features, careful consideration must be given to the provision of features
that both promote antbnstrainactivity.

Thefindingsof this studyhaveseveral theotecal implications. First, thewpre
consistent witrenvironmental justice and deprivation amplification frameworks that contend
that the availability ohealtkhpromoting resources and their quality and condition vary across
areas of disparate demographienposition. Second, disparitiesi mi cr o0 | evel f ea
environments such as these are recognized as important environmental determinants of park
use and physical activifiKaczynski et al., 2008Disparities in the number and or condition
of park features may prevent use and therefodkrectly compound area health disparities.
Within the context of the social ecological model, findings demonstrated the interrelationship
of area characteristics (i.e., race/ethnicity and income) and park charastefisture
research that examines this interrelationship with other domains of the social ecological
model, such as policy and individual level influences, is needed to explain why disparities
features in parks exist and how they may relate to pareng@hysical activity. For
example, studies could examine the history of tree canopy in parks to help determine if the
amount of tree canopy has changed as a result of park development, maintenance and
management policieandbr the maturation of treelrbugh their lifespan. The historical
allocation of resources directed to parks across disparate SES areas could be examined to
determine resource allocation is related to dispatitipark features. Additionally,
neighborhood change as a resulintér-neighborhood migrationould be considered as a

factor in these relationships.
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Conclusion

This study drilled down beyond the availability and counts of parks and recreation
facilities across areas of differing demographic characteristics. Few studiesxaavieed
natural characteristics (i.e., wooded areas, open spaces, percent tree canopy), and the
condition and cleanliness of park features and characteristics across areas of differing
race/ethnicity and income composition. This unique contributionpsitant given the role
that these features and characteristics play in park use and physical activity. There were
several limitations of this study. First, the use of cremstional data prevented conclusions
that determine causalitizor example, the atysis cannot establish whether low income and
minority residents migrate to areas in the city with a particular quantity and quality of parks
or whether parks are developed and maintained in response to income and racial composition
of surrounding neighbboods. The inclusion of historical analysis (Boone et al., 2009) and
inter-neighborhoodesidential migration patterns (Crowder & Downey, 2010) can be used to
address such issues in future resedselzond, in this relatively small sample of parks,
findings are nobroadlygeneralizabléo all municipal park systems. Howevaruyltiple
studies in large urban areas examining the availability of parks and physical activity
resources have not identified a predictable pattern of the distribution of parksyammaph
activity facilities. This suggests that these resources may need to be examined through
smaller, more local lensé8bercrombie et al., 2008; Hill, Chau, Luebbering, Kolivras, &
Zoellner, 2012)Findings should be generalizable to the southeast&nitJareas of similar

development patterns. Thirdytedividing parks into activity zones could have yielded more
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detailed analysis of specific behavior settings. Additionally, tree audits could provide a more
precise measure of tree canopy cover. Furtbszarch is also needed to not only make
comparisons of availability, condition, and cleanliness, but to also examine whether
disparities in these park attributesntribute tadisparities inpark use anghysical activity.
Overall, relatively few diffeences were found in the number and character of natural
and built park features across areas of different race/ethnicity and income characteristics.
However, because parks are modifiable, findings related to wooded areas, trash cans, and
picnic areas candve implications for policy, design, and maintenaaséndicatedTree
planting policies and maintenance standards for pruning and refuse collection could be
established or revisited to insure that services and amenities are equitably provided. Actions
swch as these could enhance the positive influence parks can have in promoting physical

activity andassociatethealthbenefits.

Table5

Study Parks by Area Race/Ethnicity and Income (N=21)

Area Income Area Race/Ethnicity
Minority (n=14) Non-Minority (n=7)
Low (n=7)
$13,041 28,764 7 0
MediumHigh (n=14)
$29,489 133,304 7 7
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Table6

Park Characteristics by Area Race/Ethnicity and Income

Tract Race/Ethnicity Tract Income
All Parks Minority Non-Minority Low Medium-High

Characterisgts N=21 (n=14) (n=7) (n=7) (n=14)
Acres

Range 4-46 4-30 5-46 4-13 4-46

Mean 13.14 11.71 16 7.57 15.93

SD 11.58 8.80 16.27 3.51 13.25
Open Spaces

Range 0-6 1-6 0-5 1-6 0-5

Mean 2.48 2.93 1.57 2.93 1.57

SD 2.00 1.94 1.90 1.94 1.90
Benches

Range 1-11 1-7 1-11 1-7 1-11

Mean 3.81 3.86 3.71 3.86 3.71

SD 2.66 2.28 3.50 2.28 3.50
Courts

Range 0-3 0-2 0-3 0-2 0-3

Mean 1.00 0.86 1.29 0.86 1.29

SD 0.775 0.535 1.11 0.535 1.11
Drink. Fountains

Range 01 0-1 0-1 0-1 0-1

Mean 0.38 0.50 0.14 0.50 0.14

SD 0.498 0.519 0.378 0.519 0.378
Fields

Range 0-2 0-1 0-2 0-1 0-2

Mean 0.19 0.14 0.29 0.14 0.29

SD 0.512 0.363 0.756 0.363 0.756
Picnic Areas

Range 01 0-1 0-1 0-1 0-1

Mean 0.29 0.36 0.14 0.36* 0.14

SD 0.463 0.497 0.378 0.497 0.378
Restrooms

Range 0-2 0-2 0.0 0-2 0.0

Mean 0.24 0.36 0.0 0.36 0.0

SD 0.436 0.745 0.0 0.745 0.0
Shelters

Range 0-1 0-1 0-1 0-1 0-1

Mean 0.24 0.29 0.14 0.29 0.14

SD 0.436 0.469 0.378 0.469 0.378
Trails

Range 0-2 0-1 0-2 0-1 0-2

Mean 0.43 0.29 0.71 0.29 0.71

SD 0.598 0.469 0.756 0.469 0.756
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Table 6 Continued

Trash Cans
Range 1-6 1-6 1-4 1-6 1-4
Mean 2.76 3.21* 1.86 3.21* 1.86
SD 151 1.48 1.22 1.48 1.22
Tree Canopy
Range 13.33 13.3380.00 20.0088.57 13.3364.00 20.088.57
88.57
Mean 48.48 43.215 59.02 35.74* 54.85
SD 20.88 18.49 22.74 16.35 20.40
Play Sets
Presence (%) 952 100 85.7 100 92.9
Absence (%) 4.8 0 14.3 0 7.1
Wooded Areas
Presence (%) 61.9 42.9 100 100 78.6
Absence (%) 38.1 57.1* 0.0 0.0 21.4
Flowers
Presence (%) 9.5 14.3 0.0 28.6 0.0
Absence (%) 90.5 85.7 100 71.4 100
Shrubs
Presene (%) 28.6 35.7 14.3 57.1 14.3
Absence (%) 71.4 64.3 85.7 42.9 85.7
Landscaping
Beds
Presence (%) 28.6 35.7 14.3 57.1 14.3
Absence (%) 71.4 64.3 85.7 42.9 85.7
*p<.05
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Table7

Condition of Park Features

Tract Rae/Ethnicity

Tract Income

All Parks Minority Non-Minority Low Medium-High
N=21 (n=14) PSAs (n=7) (n=7) (n=14)
Conditions Frequency Frequency (%) Frequency Frequency Frequency
(%) (%) (%) (%)

Sitting and Resting

PoorFair 7 (36.8) 6 (42.9) 1 (20.0) 2 (28.6) 5(41.7)

Excellent 12 (63.2) 8 (57.1) 4 (80.0) 5(71.4) 7 (58.3)
Benches (trail)

PoorFair 2 (28.6) 1(33.3) 1(25.0) 1(100) 1(16.7)

Excellent 5(71.4) 2 (66.7) 3 (75.0) 0 (0) 5(83.3)
Courts

PoorFair 10 (71.4) 8 (72.7) 2 (66.6) 3 (60.0) 7(77.8)

Excellent 4 (28.6) 3(27.3) 1(33.3) 2 (40.0) 2(22.2)
Drink Fountains

PoorFair 8 (88.9) 8 (100) 0 (0) 5(100.0) 3 (75.0)

Excellent 1(11.2) 0 (0) 1 (100) 0 (0) 1 (25.0)
Fields

Poa-Fair 1(33.3) 0 (0) 1 (100) 0 (0) 1 (100)

Excellent 2 (66.7) 2 (100) 0 (0) 2 (100) 0 (0)
Play set

PoorFair 13 (72.3) 3(21.4) 1(16.7) 3 (42.9) 1(7.7)

Excellent 5(27.8) 11 (78.6) 5(83.3) 4 (57.1) 12 (92.3)
Shelters

PoorFair 4 (200) 3 (75.0) 0 (0) 2 (66.6) 5(41.7)

Excellent 16 (80.0) 1(25.0) 1 (100) 1(33.3) 7 (58.3)
Trails

PoorFair 3 (60.0) 1(33.3) 0 (0) 0 (0) 1(16.7)

Excellent 2 (40.0) 2 (66.7) 4 (100) 1 (100) 5(83.3)
Trash Cans

PoorFair 1(14.3) 5 (357) 0 (0) 2 (28.6) 3(21.4)

Excellent 6 (85.7) 9 (64.3) 7 (100) 5(71.4) 11 (78.6)
Flower Condition

PoorFair 5 (23..8) 2 (100) 0 (0) 2 (100) 0 (0)

Excellent 16 (76.2) 0 (0) 0 (0) 0 (0) 0 (0)
Shrub Condition

PoorFair 2 (100.0) 3 (60.0) 1 (100) 3 (75.0) 1 (50.0)

Excellent 0 (0) 2 (40.0) 0 (0) 1 (25.0) 1 (50.0)
Landscaping Beds

PoorFair 6 (100) 5 (100) 1 (100) 4 (100) 2 (100)

Excellent 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
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Table8

Cleanliness of Park Featas

Tract Race/Ethnicity

Tract Area Income

All Parks Minority Non-Minority Low Medium-High
(N=21) (n=14) (n=7) (n=7) (n=14)

Cleanliness of: Freg (%) Freq (%) Freg (%) Freq (%) Freg (%)
Sitting and Resting

Not atall-somewhat 9 (47.4) 9 (64.3)* 0 (0) 3(42.9) 6 (50.0)

Mostly-Extremely 10 (52.6) 5 (35.7)* 5 (100) 4 (57.1) 6 (50.0)
Benches (trail)

Not at allsomewhat 1 (14.3) 1(33.3) 1(25.0) 0 (0) 1(16.7)

Mostly-Extremely 6 (85.7) 2 (66.7) 3 (75.0) 1(100) 5(83.3)
Open Space

Not at allsomewhat 1(5.6) 1(7.1) 0(0) 1(14.3) 0(0)

Mostly-Extremely 17 (94.4) 13 (92.9) 4 (100) 6 (85.7) 11 (100)
Picnic Areas

Not at allsomewhat 3 (50.0) 2 (40.0) 1 (100) 2 (50.0) 1 (50.0)

Mostly-Extrerrely 3 (50.0) 3 (60.0) 0 (0) 2 (50.0) 1 (50.0)
Fields

Not at allsomewhat 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Mostly-Extremely 3 (100) 2 (100) 1 (00) 2 (100) 1 (100)
Wooded Area

Not at allsomewhat 3 (23.1) 3(50.0) 0(0) 1 (50.0) 2(18.2)

Mostly-Extremely 10 (76.9) 3 (50.0) 7 (100) 1 (50.0) 9 (81.8)
Shelters

Not at allsomewhat 1 (20.0) 1(25.0) 0 (0) 1(33.3) 0 (0)

Mostly-Extremely 4 (80.0) 3 (75.0) 1 (100) 2 (66.7) 2 (100)
Trails

Not at allsomewhat 1 (14.3) 1(33.3) 0(0) 0(0) 1(16.7)

Mostly-Extremely 6 (85.7) 2 (66.7) 4 (100) 1 (100) 5(83.3)
Trash Cans

Not at allsomewhat 3 (14.3) 3(21.4) 0(0) 2 (28.6) 1(7.1)

Mostly-Extremely 18 (85.7) 11 (78.6) 7 (100) 5(71.4) 13 (92.9)
Landscaping Beds

Not at dl-somewhat 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Mostly-Extremely 6 (100) 5 (100) 1 (100) 4 (100) 2 (100)

*p<.05
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CHAPTER 5: RELATIONSHIPS AMONG PARK CHARACTERISTICS , PARK USE,
AND PARK-BASED PHYSICAL ACTIV ITY: COMPARISONS BY

NEIGHBORHOOD LEVEL R ACE/ETHNICIT Y AND INCOME

ABSTRACT

This study examined relationshigsiongpark characteristics and park use and park
based physical activity (PA). Sizeondition, quality scores, and percent tree canopy of 20
neighborhood parks were obtained using a park audiatablGIS. Park use and pdrksed
PA measuresvere obtained using a maurvey (N=230). Multilevel regression was used to
observe effects of park characteristics on park use anebpadd PA. An overall model was
estimated and separate models were egtunf@r park size, extent of tree canopy, and park
assessment scorasross compariscereaqlow versus high income and minority versus
norrminority). Greater parlsize, percent canopy, ahayhercondition and quality scores
were associated with more du@entpark use Park-size positively and significantly predicted
park-based PAGreatemark sizewas associated with more frequeark-use and parbased
PA amongnon-minority and mediurrhigh income respondents but not for their comparison
groups.Highercondition and quality scores predicted park use for low income but not
mediunthigh income respondents. Results suggested that park size was not important to
minority respondents and highlighted the need for careful attention to the condition and

quality o parks in low income areas.
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INTRODUCTION

Identifying pathways through which the built environment associates with human
health can inform design amlécisionmaking to improve population health. At the
neighborhood level, population density, street cotimgy, land use mix, and neighborhood
walkability have been positively associated with physical act{(#tying et al., 2003; Frank
et al., 2005; Owen et al., 2007; Saelens et al., 2003; Sallis et al., Bo@®gnvironment
features also associate wjpark use. For example, higher levels of park use have been found
in neighborhoods surrounding parks with a greater number of sidewalks and higher levels of
walkability (Baran et al., 2013)ndeed, parks themselves are important built environment
assetghat can promote physical activig€ohen et al., 2007; Institute of Medicine and
National Research Council, 2009; Maller et al., 2006)

Research has consistently indicated that parks and recreation facilities associate
positively with overall physical diwity among children and adults. Studies have
demonstrated that proximity to and availability of parks positively associate with physical
activity among adult§Cohen et al., 2007; Diez Roux et al., 2007; Kaczynski & Henderson,
2007; West, Shores, & Mud@p12) For example, close residential proximity to large,
attractive parks and trails $ibeenassociated witincreased levels of walking and trail use
(GilesCorti et al., 2005; Troped et al., 200Pyroximity to and the availability of parks and
greenspaces have also been found to be negatively associated with gNedggn &

Hansen, 2007; Rundle et al., 20RB)d obesityrelated morbidity such as hypertension,

coronary heart disease, and diabetes (Maas et al., 2009) among adults. For childezn, grea
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proximity to and greater proportions of park areas close to liBraak, Kerr, Chapman, &
Sallis, 2007; James et al., 20@®)d greater access to recreational facilii@svison &
Lawson, 2006have been found to be associated with greater physipatyac

However, health benefits from parks may not be equally available Evalence
from national and regional studies suggests that availability of parks and recreation facilities
varies by race/ethnicity and incor{t@ohen et al., 2006a; Powellat, 2006) Studieshave
generally demonstrated that the availability of parks and facilities across these areas, as
compared to neminority and higher income areas, is not the same based on either the
number of parks and facilities available or othereasp(e.g., size, congestion, area crime).
These disparities have been found to compromise health among some populations. For
example, Gordotharsen et al(2006)found that fewer recreation facilities in low socio
economic status and minority areas waoamted with decreased physical activity and
increased overweight.

These studies have examined the number and types of parks, facilities, and amenities
across areas of divergent racial/ethnic and secamomic composition. However, in most
cases, charagtistics of parks have been largely considered physically homogenous, though
park attributes can vary wide{Byrne & Wolch, 2009) The few studies that have unpacked
park settings to examine the quantity and quality of specific park characteristicai@ssoci
with park use for physical activity have found that courts, playgrounds, open spaces, paths,
and natural characteristics (efgees, flowers, graspromote park use and pallased

activity (Lindsey et al., 2008; McCormack et al., 20IlH)e preserne of shade haalsobeen
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linked to park use by children and their cargivers (e.g., let@§& 2006; Tuckeet al, 2007;
Veitch et al, 2006) and shade trees have been found to be associated with physical activity
among adolescent girls (e.g., Cohenlet2006; Timperio et al., 2008)lowever,how
characteristicsuch as thesmay differ in parks located in areas of different race/ethnicity
and income has not been well studied. Additionally, how disparities in park characteristics
may be related to plruse and physical activity in parks located in areas of different
race/ethnicity and income compositions have also been infrequently examined.

The importance ofnderstanding how park characteristics associate with park use and
physical activity in minaty and low income areas is underscored by the considerable
evidence showing racial and income disparities in physical activity and obegity a
associated chronic diseagBsaveman et al., 2010; U.S. Department of Health and Human
Services, 2003, 2008Benefits of physical activity for population health arell-established
and include reduced risk of overweight and obesity, type 2 diabetes, loss of muscle strength
and joint function, depression and anxiety, colon canoercardiovascular diseases. U.
Department oHealth and Human Services &&J.Department of Agriculture, 2005). Yet,
obesity prevalence among adult minorities is greater than aduthimaities by as much as
14% (Flegal, Carroll, Kit, & Ogden, 2012). Children from low income faggind from
African-American or Hispanic backgrounds are more likely to be overweight and less active
than norpoor and nofmminority children (Centers for Disease Control and Prevention, 2007;

Miech et al., 2006; Ogden, Carroll, Kit, & Flegal, 2012; Witover et al., 2009).
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Parks have been identified asype ofland use that promadealth(Jakubowski &
Frumkin, 2010and are therefore increasingly recognized as important urban resources for
promotinghuman health and welleing(Maller et al., 2006)This sentiment is echoed by
major national health organizatiofesg., U.S. Department of Health and Human Services,
2010; Institute of Medicine and National Research Council, 200@®have identified parks
as important resources for obesity preventRecause parks are modifiable settings subject
to public policy, greater understanding about which characteristics predict park use and
physical activity for those in minority and low income areasld lead to targeted design or
renovation aimed at prorting park use and physical activity in areas of highest risk for non
use of parks and inactivitfrherefore, the purpose of this study was to examine relationships
between park characteristics (i.e., park size, park condition, and park tree canopykand par
use and parbased physical activity across parks located in neighborhoods varying by racial
and income composition.

LITERATURE REVIEW
Park Characteristics, Park Use, and Physical Activity

Overall, characteristics such as si@@hen et al., 2010; GilgSorti et al., 2005;
Kaczynski et al., 2008pavailability and proximity (see Kaczynski & Henderson, 2007
Mowen, 2010, and attractiveneg§iles-Corti et al., 2005; Leslie et al., 2010; McCormack et
al., 2010)of parks and open spaces have been foube fwositively associated with park use
and park use for physical activity. Less is known about which specific park characteristics

are associated with park ugestudy in Switzerland that examined the degree of use of a

123



nearby recreation area in relatimnperceived quality of recreation and residential areas and
user and nowiser expectations indicated that certain charactergipsedictuse(Frick et
al., 2007) For example, frequent users perceived woods/forest, water, open land, recreation
opportunities, and thgeneralandscape, as the most attractive features of the recreation area.
Perceived overall quality was found to predict use intensity, particularly weekend use.
Additionally, in other studiesaesthetic preferences for trees, greenershés, gardens,
flowers, grass, and vegetation maintenance in panksheen associated with park use
(McCormack et a).2010) and greenness has been associated with urban trail use (Lindsey et
al., 2008).

Although few, previous studies examining the tielaship between park
characteristics and physical activity have been informativeéeintifying which specific park
characteristics facilitate physical activity the most. For example, an examination of
relationships between access and use of green ggasical activity, and the probability of
being overweight or obese in Bristol, England, found that respondents living closest to
Af ormal 6 parks were more |ikely to achieve p
to be overweight or obeg¢€oombe et al., 2010)The researchers concluded these spaces,
characterized by formal design and higher levels of service (maintenance, lighting, etc.)
contributed to positive perceptions of use and safety that translated to increased physical
activity. Howevey while the study pointed to formal parks, it did not identify which specific

characteristics within formal parks may contribute mosictovity.
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More specific examinations of park characteristics have found that homade
features, such as courts, gagunds, open spaces, and paths, promote physical activity in
parks(Floyd et al., 2008 Shores & West, 2008Lohen et ali2006a)found that among
adolescent girls, walking paths, running tracks, playgrounds, and basketball courts were
associated withigher levels of moderate to vigorous physical activity. Research has also
indicated that natural characteristics of green space are positively associated with physical
activity. For example, Kaczynski et &008)found trails, water areas, wooded areans
meadows to be better predictors of physical activity than more developed facilities, such as
restrooms, bicycle racks, and landscape plantings. These firgffiogghat some
characteristics of park environments may support physical activity morettiens.o
Park Characteristics, Park Use, and Physical Activity across Area Race/Ethnicity and
Income

Research examining the characteristics of parks across area race ethnicity and income
is scarce but increasing. A recent study in Kansas City, Missounid fiwer playgrounds
and more quality issues in low income census tracts and fewer trails were found in high
minority census tracts across comparison aféasghan et al., 2013Additionally, a study
of youth physical activity opportunities across areme levels found that lower income
areas had more courts, trails, and fo#ised youth physical activity opportunities supported
by donations and local governme(iminski et al., 2011)n higher income areas, youth
physical activity opportunities we funded by foiprofit business revenue. The authors

concluded that differences in the type and amenities of physical activity opportunities across
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income levels may be attributed to differences in funding so¢8tesinski et al., 2011)
Although thesetsidies did not examingark characteristics in relation physical activity,
they found that the quantity and quality of physical activity opportunities are different by
area race/ethnicity and incorfog two park features (i.e., playgrounds and tratg)wnto be
positively associated with physical activ({g.g., Addy et al., 2004; Cohen et al., 2006a)
Previous research has found lower park use rates and different preferred activities and
settings for minoritysee, Floyd, 2001; Husbands & Idahos&@3,%Payneet al, 2002;
Sasidharan, And, & Godbey, 200&)d low income populatior(e.g., Cohen et al., 2012;
GordonLarsen et al., 2006; Powell, Slater, & Chaloupka, 200#isley, Tinsley, and
Croskeyq2002)found that norminorities used parks mordten than minority groups.
Cohen et al(2012)found that parks in higpoverty areas were used less than parks in
medium and low poverty areas, controlling for park size. Findings indicating differences in
park use across race/ethnicity have often beplamed as attributes of the park user rather
than those of the park space (Byrne & Wolch, 2009). However, parks are not homogenous.
Park use among minorities and low income populations has also been identified as a
function of park characteristics (Byrd@eWolch, 2009). Among African Americans, studies
have suggested that, compared to théhite counterparts, they prefer higher levels of
maintenance and order in pafk&obster, 2002and more developed facilities and amenities
(Baas, 1992; Blahna, 199Rwyer & Gobster, 1992; Dwyer, Hutchinson, & Vining, 1990;
Payne et al., 2002%tudies have found that that team activities were more common among

African-American park visitorg¢Sasidharan et al., 2005; Taylor, 1988§ Hispanics
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(Hospodarsky & Lee, 199%asidharan et al., 2009)herefore, different preferred activities
among racial/ethnic groups may underlie preferences for park characteristics that influence
use and physical activity.

A study of parks in low income and minority areas found differeinc@arkbased
physical activity across comparison groups as well. For example, energy expesslaure
result of physical activityn parks located in census tracts with high concentrations of
Hispanic residents was greater than that of parks locatezhiminority census tracts in
Tampa, Florida (Floyd et al., 2008b). In Chicago, energy expenditure in parks located in
census tracts with high concentrationg\&ican-American residents was greater than that of
parks located in neminority census tractd=loyd et al., 2008b). Differences were attributed
to the types of facilities and activity areas available to supbgdigal activity (Floyd et al.,
2008b).Studies that have examined relationships between environmental correlates and
physical activityamong low income and minority populations have found the composition
and quality of those environments to be important. Neighborhood characteristics, including
sociademographic characteristics, have been found to associate with park use. For example,
Baran et al. (2013) observed lower use of parks in high poverty, racially heterogeneous, and
higher crime neighborhoods. Additionally, one study found greater physical activity among
low income housing residents in environments free from litter and otheilitres(Heinrich
et al., 2007) The perception of better quality parks has been shown to increase the likelihood
of park use for physical activity among a sample of predominafitigan-American

adolescentéReis et al., 2009).
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Taken as a whole, theswidies provide support for further study of the relationships
between specific park characteristics and park use and physical activity overall and across
area race/ethnicity and income composition. This study responded to two current gaps in the
literature First, specific park characteristics were compared across neighbsdiood
differentrace/ethnicity and income composition. Our reading of the literature only found one
other study that has made such a compalises, Vaughan et al., 2013econd, disqrities
in park environmenten park use and physical activisere examined/Ne are only aware of
one other study that has examined relationships between the built environment and health
disparities in physical activity and obes{gee GordosLarsen et b, 2006) We are not
aware of any study that has examined relationships between specific park characteristics and
park use and physical activity across these comparison areas.

THEORETICAL BACKGROUND

The social ecological (SE) model facilitates understapgarks asealthpromoting
places. The SE model can account for interactions between people and their physical, social,
and cultural environmen{Stokols, 200Q)Within a health behavior context, the SE model
proposed that psychological and soeiavironmentanfluence individual behavigiSallis et
al., 2008)but also identified multiple influences (e.g., intrapersonal, interpersonal, built
environment, policy) impacting health behavior on multiple levels. The SE model has
become a predominant framenkdor understanding health behaviors, such as physical
activity and inactivity(Sallis et al, 2008), because these behaviors are conducted in

particular placesr behavior setting€Sallis et al., 2006)I'he behavior setting concept
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(Barker, 1968) recogred that attributes in the physical environment characterized by
predominantstablesets of activity can influence patterns of behavB&havior settings,
defined as smabcale social systems where people interact with both other people and
inanimate bjects to engage in regularly occurring behaviBarker, 1963 can shappark
use and physical activity behaviofg a more detailed level, specific behavior setiimg
parks can be conceptualized as Omisimr o6 soci a
specific settinggBronfenbrenner, 1979Micro environments represent smaller scale
elements within parks that can be quickly modified at relatively low costs to promote
changes in health behaviors. In short, these perspectives cast parks amningpatexts for
physical activity with elements that can be altered to promote use and physical activity.
Therefore, in this study, the quantity and condition of those elements (i.e., park
characteristics) was expected to be positively associated wkluparand parkased
physical activity.

Deprivation amplification and the environmental justice framework can help explain
how the availability and quality of micro elements in parks vary in low income and minority
areas. Deprivation amplification, or thiistering of persons with fewer socioeconomic
resources in places that have fewealthpromoting public services and amenities, may
explain why lower income areas have fewer parks and recreation fa¢NMaemtyre et al.,
2002) An expanded conceptiaof environmental justice can also be used to understand
disparitiesin availability in park and recreation faciliti¢s.g., Boone et al., 2009; Floyd &

Johnson, 2002; Taylor et al., 2008he Environmental Protection Agency (EPA) defines
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environmenta] u s t ithe &ir teegtmeiit and meaningful involvement of all people
regardless of race, color, national origin, or income with respect to the development,

i mpl ementation, and enforcement of environme
(EnvironmentaProtection Agency, 2009Disproportionate access, availabilityof, and

quality of parks and recreational facilitieas also beepostulated as anjumstice where
disparities in exposure to the benefits and access of parks and recreational faelléiésaw
result of racial or class inequiti€Baylor et al., 2007)Therefore, both negative health

impacts of existing facilities, such as polluting industries, and the absehealtt#

promoting resources, such as parks and green spaces, in addutidnicgolices to remedy
disparities, are also consider@bone et al., 2009; Floyd et al., 2008a; Taylor et al., 2007)
Deprivation amplification and environmental just@®cepts havasserted thdtealth

promoting environments are unequally distriloubg race/ethnicity and income, and

therefore can contribute to health disparities in lower income and minority areas. Based on
these perspectives and research that has indicated that availability of parks and recreation
facilities varies by area race/etbity and income, parks in low income and minority areas
were expected to be smaller, have fewer features of poorer condition, and less tree canopy
than parks in higher income and ammority areas. Because we conceptualized park use and
physical activityin minority and low income areas to be a function of park characteristics, we
also hypothesized park characteristics would correlate differently with park use and physical

activity across comparison areas.
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PURPOSE OF THE STUDY

The purpose of this studyas to: 1) compare size, condition, and percent of tree
canopy of parks located in low income versus higher income and minority versus non
minority areas2) examine how relationships among park condition, park size, amount of
park tree canopy associatedhwpark use and physical activity across all araad 3)
examine how these relationships varied by area race/ethnicity and income composition.
METHODS

Two approaches were used to obtain data for the analyses. First, measures of park
characteristics inhe study parks were obtained using the Environmental Assessment of
Public Recreation Spaces (EAPRS) park audit(®atlens et al., 200@nd archival GIS
data. Second, a mail survey was used to collect data on park usepseied health, and
demograpic data about individuals living near each study pahkstudy procedures were
approved by the Institutional Review Board (IRB) at North Carolina State University.
Study Park Selection

The study settings were parks (N=20) located within the city liofiiGreensboro,
North CarolinaParks serving neighborhoods were purposively selected baskcken
criteria. First, census tradatawere used to identify areas with desired race/ethnicity and
income levelsCensus tracts were examined for race/ethoimposition (i.e.White non
Hispanic, African American, and Hispanic) and income characterigtic&lS 9.3.1 was
used to identify desired census tracts and paitks.predominant race/ethnic composition of

census tracts was defined as a concentratigneatter than 50% or more of one racial/ethnic
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group (Brown & Bennington, 1993; Floyd et al., 200B)mmary File 1 Census 2010 data

was used for this examination. Income characteristics were determined using annual median
household income of census traessimated by the American Community SurveySU
Censusureay n.d-b). Given its highly skewed distribution, income was groupgtertiles

and recoded. Low income tracts ranged from $13,041 to $28,764, medium income tracts
ranged from $29,48841,088, ad high income tracts ranged from $42 &233,304.

Because of the low number of parks located in high income tracts, medium and high were
combined to create a meditimgh ($29,4896133,304) income leveThus, sevemparkswere
located in low income areas3 parks were located mediunito-highincome areast4

parks were irminority areas; andix were located imorrminority. Second, all potential

parks were limited to neighborhood parks with generally easy pedestrian access,
playgrounds, picnicking aregand space for active and passive outdoor recreational
activities within census tracts of desired race/ethnicity and income characteristics. Third,
neighborhood parks without overlapping quartele service areas were selected for

inclusion in the studyQuartermile buffers have been widely used by researchers to define
park-adjacent neighborhoods and park catchment gMabolls, 2001; Su et al., 2011;

Wolch et al., 2005)n physical activity researdfBaran et al., 2013 ohen et al., 2006b;
Hoehneret al., 2005; Loukaitowsideris & Sideris, 2009; Wells & Yang, 2008uffers were
established around each park using a network analysis extension in ArcMap 9.3.1. Network

analysis is a more accurate measure of accessibility than the other techniquesd{esy
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technique) because it takes into account the actual paths via roadway, trail, or sidewalk that
people must traveb get to a park entrangalicholls, 2001)
Park Characteristics Measures

TheEAPRS audit tool was used to measure charactensiios and adjacent to the
20 study parks. EAPRS was developed to facilitate research on the relationship between park
environments and physical activity in pa(iSaelens et al., 2006 he tool was designed to
collect data related to the character, cbadj and size of specific use areas (e.g., open
space, wooded areas, etc.), water areas, playground areas, fields, courts, and other amenities
and facilities (e.g., restrooms, shelters, etc.). ira@ar reliability has been found to be
highest for items&ssessing presence and number of elements. Character items (e.qg.,
condition) have modest but acceptable reliability ratings. Cleanliness and aesthetic items
have the lowest reliabilitfSaelens et al., 2006)

EAPRS wasised to asses®unt, presence obaence, conditiofpoor, fair,
excellent), and cleanliness (not at all, somewhat, mostly to extremely) of park activity areas,
features, and amenities. Volunteers were trained to use the EAPRS audit tool durgsy a
anda-half-hour training session. Dimg the classroom portion of the training, volunteers
were oriented to the EAPRS protocol, the EAPRS tool, and example conditiomeasdres
documented in th&uidebook for EAPRS Direct Observation T(ihelen®t al, 201J).
Subsequent to the classrogartion of the training, volunteers conducted an EAPRS
assessment in a nearby neighborhood park. Where ratings differed between observers,

definitions of park elements and condition measures were clarified by the researcher. The
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study parks were audite@tween July and August 2012 on weekdays and weekends between
the hours of &.m.and 5p.m.The EAPRS protocol required pairs of trained volunteers to
audit each study park. Interat er r el i abil ity kagas Owrsls essed uUS:s
kappa values mlicated substantial agreement among raters across the 20 parks ranging from
.749 to .970. Moderate agreement was found at one park (kappa=.602). Kappa values among
presence or absence items ranged from substantial to perfect agréeppat(756 1.0).
Agreement among raters for condition (kappa=:5321) and cleanliness (kappa=.462
.917)of items was moderate to nearly perfect.
Independent Variables

Park condition was measured using a scoring tool developed for the EAPRS
instrument that calculatguhrk assessment scores. The method for computing park
assessment scores was adapted from the scoring rationale implemented by the creator of the
EAPRS tool f or c Baelenserag 200]s Pagk assdssmenpsgares were(
calculated by multigling the sum of condition and cleanliness items with an element
presence multiplier (that weighted features promoting physical activity more than those that
did not) for all subsections of the instrument. Subsequently, altsediionscores were
summeda produce overall park assessment scores. The method used was modified from the
childrends version by giving more weight 1in
physical activity among adults (e.g., trails).

Park size (acres) and percent ttaeopy cover were also used as measures of park

characteristics. Both measures were obtained from local government GIS databases. Percent
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canopy covein each parkvas derived by dividing canopy aciessachbytheparkb s t ot al
acres
Survey Data
A mail survey was used to collect park use, physical activity, health, and
demographic data from a sampleadiults randomly drawn from residential addresses located
within quartermile buffers surrounding the 20 study parResidentiabddresses within the
study areas were obtained using county GIS parcel and-fautiiy shapefiles obtained from
the local governmenEighthundredninetythree residential addresses were generated from
the street address of the resigdtpatlsonrswho r at her
rent or own a home within a quar®ile of each parkAreas surroundinggrksin low
income areas were oversampled by 10%.
The protocol for the mail survey foll owed
Design MethodDillman et al., P09). Eight-hundredninety-three residences were sent a
letter explaining the study,questionnairgand a postagpaid return envelope. A reminder
post card followed the first mailing approximatélo weeks later. Approximatelyvo
weeks after the remiler post card was mailed, rogsponders were sent a second letter,
guestionnaireand postageaid return envelope. As an incentive to participate in this study,
four $50 Target gift cards were raffled to responders.
Eighthundredninety-three questionniges were mailed. Of this number, 145 were
returned as undelivable. Two-hundredthirty-five questionnaires were completed and

returned from the remaining deliverablé8addressesOne sparsely completed
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guestionnaire and fiveuplicate questionnairestuened from the same address were
eliminated to yiel®230usable questionnaires for analyses. A response rate of 31% was
achieved (230 returned/748 usable addresses).

Because no data are available on characteristics efaspondents, potential of non
response bias was measured by comparing responses of early (those responding before the
secondull mailing) and late (those responding after the second full mailing) survey
respondats (Hammitt & McDonald, 198 T-tests for independent samples for responde
age did not result in significant differences between early and late resgsrei square
tests for nominal variables (gender, physical activity) and ordinal variables (education,
general health, walking for exercise) did sbhbwsignificant differexces between early and
late respondds. A significant difference was found for minority versus-nanority
respondats, with more early and late respontiebeing of minority status<{=10.19,df=1,
p=.001).This was not unexpectegiven thatthe majoriy of respondents were of minority
status (64%) versus naninority status (36%)

Park Use and Health Measures
Dependent Variables

Park use was measured by the item AHow of
to your home ( che ddérdinalscalg (D=never,il¥ragelya2=ascoupleqgb o i n
times a month, 3= once per month, 4= a few times a week, 5=(adizen et al., 2006bY o
ease interpretation, this variable was recoded to 1= iievaeely, 2= once a monthcouple

times a month, and=3few times a week everyday. The dependent variable phdsed
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physical activity (PA) was a dichotomous measure derived from responses to the question

AWhat do you wusually do when you visit the p
walk, walkwi t h dog, jog/run, bicycle, sit in park
baseball/softball, celebrations/ eat/ picnic,

to my home. o0 Many activities (éd.,Sdttel@97)wer e
iSuper vi se o©Wwasinduded bebasse pllistady parks served neighborhoods and
all except one included playgrounds. Responses wareded a$idid participate or fidid
not participatein active park use. Physical activities (evgalk, jog/run, etc.) during park
visits were recoded to 1=yes. Responses that indicated no participation in physical activities,
but participation in activities such as sitting, eating, and relaxing were coded as 0=no active
participation. Ainsworth et a@. £000)compendium of physical activities supdttis
reclassification.
Confounding Variables

Previous research has found general health to be positively associated with
participation in physical activitgKing et al., 1992and the presence of children the home
to be positively associated with park {gemperman & Timmermans, 2006)herefore,
general health and presence of children in the home were treated as confounding variables.
General health was measuredtbh e i t e m A Wo ul derayyouuhedtlaiyy t hat
poor,farr@od, very go o aqr,2=akrE=egbod,dxvery?’good,(5dexcpllent).
This itemwas derived from the Behavioral Risk Factor Surveillance System (BRIFES)

has been found to be moderately reliable and yaéid Nelson et al., 2001Presence of
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children in the household was a dichotomous measure derived from responses to the survey
guestion AWhat are the ages of chi{5dldl2zen | i vi
131 8, | dondt havemychomdjea Respogsées were r
in the household or 1=children in the household.
Data Analysis

First, descriptive statistics were calculated for all study variables. Frequencies and
percentages are reported for park use,-paded PAgeneral health, children in the home,
and demographic variables. Means and standard deviations are reported for continuous
measures of park characteristics. Second, to determine whether park size, park assessment
scores, and percentage of tree canopyedaaicross parks located in minority versus-non
minority areas and low versus medumgh income areastSu d e -stestHf@ independent
samples were used to compare means for normally distributed variables with homogenous
variances (percent canopy, padsassment scores). The Mamhitney test was used to test
means for variables not meeting these assumptions (parkinel),. multilevel regression
was used to examine relationships betwamik assessment scores, park size, and percent
tree canopy andgrk use and parkased PA for all respondents, and for those from parks
located in minority, nofminority, low income, and mediwmigh income areas. For this
analysis, the sample was stratified by area race/ethnicity and inddogit transformation
wasused for park size due to noaormality. General health and children present in the

household were considered as potential confounding variables.
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Multilevel linearregression, commonly used for ordinal variables in multilevel
analysigBauer & Sterba, 2, was used for the dependent variable park use, and
multilevel logistic regression was used for thehotomougiependent variable patkased
PA. Separateagression models individually assessed each predictor and outcome variable,
controlling for confomders. Multilevel modeling was used to examine relationships because
surveyrespondents were clusteredguartermile radii of each park. Multilevel modeling
can account for the error produced as a redudiustered survey respondentgsts of the
intra-class correlation coefficient for dependent variables (ICC) are commonly used to
examine whether a clustering effect exists between gr@sgson, 2012)They measure the
extent to which observations are not independent of the grouping vfyEon 2012)

ICCs close to one indicate that observations are independent. Here, the ICC for park use
closest to home was .69 and the ICC for gaaked PA in PCTH was .75. This indicated that
multilevel analyses were appropriate. Variables were analyzed &\els. Level 2

predictor variables (those measured at the park level) included park assessment scores, park
size, and percent tree canopy. The dependent and confounding variables were individual
level variables (Level 1). All analyses were conductedguSiaSS 21.

RESULTS

Park Characteristics

EAPRS park assessment scoredlierstudy parks (N=20) ranged from 220 to 386
(M=320.15,SD=48.84) out of a possible high score of 626. Overall, study parks were found

to be of average quality and condition witlglmer scores indicating a higher number of
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elements and quality. Park scores in low income areas ranged from 243 =310 (14).
Park scores imediumto-high income areas ranged from 220 to 386325.54). Park
scores in minority areas ranged from 28@77 M=312.36). Park scores in nomnority
areas ranged from 278 to 38@<338.33). No significant differences between minority and
norrminority or low and mediurmigh EAPRS parks scores were observegures 12
through 17 illustrate the size, perceahopy, and assessment scores of each park across
comparison areas.

Park size ranged from 4 to 46 acrkt-(3.50,SD=11.76). Parks in neminority
areas ranged fromtb 46 acres in sizeM=16.0). Parks in low income areas ranged frotm 4
13 acres in siz@M=7.57). Parks imediumto-high income areas ranged fronto46 acres
in size M=15.93). No significant differences in park sizes were observed for minority and
non-minority areas or low and mediumgh income areas.

Percent tree canopy in study par&aged from 13.33% to 88.57%1€49.90,
SD=20.35). The means of percent tree canopy between mddgmfM=54.85%) and low
income M=35.74%) income park areas were significantly differen®(15,df=19, p=.045).
No significant differences between minorégd norminority canopy cover were observed.
Descriptivestatisticsfor park charadristics are reported in Table 9
Survey Respondent Characteristics

The majority of respondents were female (73.9%), possessed a degree in higher
education (57.9%), wergad 50 and above (63.1%), and did not have children in the

household (68.3%)he high rate of female responders may have been due to census tracts
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surrounding parks being comprised of 10% more women than men and higher percentages of
female householdera bversampled areaBhe majority of respondents were from minority
(56.7%) and mediurhigh income (56.1%) areas. Most respondents also reported their
general health as being very good to excellent (60.8%) and participating in physical activity
in the lastmonth (81.4%). Nomminority respondents were found to report their health as
significantly better than minoritie{=18.06,p=.001). No significant differences were
observed for general health between medmnigh and low income respondents.
Additionally, significant differences between having children in the home and not having
children in the home were not found for minority versus-nomority or mediurshigh
income versuow income respondents. Table g@vides frequencies for respondent
characteristis across area race/ethnicity and income. Thbfgovides correlations between
park characteristics and outcome variables for the total sample and by race/ethnicity and
income status.
Confounding Variables

Analyses of confounding variables within relatships between park characteristics
and park use and pabdased PA indicated that the inclusion of only children in the home
improved the models for park use and that the inclusion of only general health improved the
models for parkbased physical activityl herefore, in all analyses, children in the home was
included as a control variable for relationships between park characteristics and park use and
general health was included as a control variable for relationships between park

characteristics and physil activity.
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For the entire sample of respondents (Tal2e more frequent use of parks was
significantly associated with a higher percentage of tree cafbepy10,t=2.47,p=.026),
higher park assessment scoffes.Q04,t=2.84,p=.033), and larger park sizds=(627,
t=2.86,p=.019). For the entire sample of respondents, larger park sizes were associated with
parkbased PAf=1.78,t=3.14,p=.007), but the peentage of canopy and park assessment
scores were not associated with padsed PATable 13)

Relationships between park size and park use andgaadd physical activity were
found to vary by area race/ethnicity (Tabld and 1%. Larger parks weresaociated with
greater park usé¥€.646,t=8.78,p=<.001) and with parbased PAR 2.79,t=2.28,p=.015)
among respondents surrounding parks located immanrity areas. Park size was not
associated with park use or pdr&sed PA among respondents surrounding parks located in
norrminority areas.

Relationships between park characteristics and park use were also found to vary
across low andhediun-to-high income areas (Table 16 and.1Higher percentage of tree
canopy b=.010,t=2.47,p=.026) and higher park assessment scores were at&xbaiith
greater park usé€.004,t=3.28,p=.002) among respondents surrounding parks located in
low income aregsut were not associated with the park use of respondents surrounding
parks located imediumto-high income areas. Larger parks were asdediwith greater
park usef§=.801,t=3.31,p=.040) among respondents surrounding parks locateddium
to-high income areas. No relationship was observed between park size and park use for

respondents surrounding parks located in low income areasr lpandgs were also
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associated with parkased PA among respondents surrounding parks locateedinimto-
high income area$€2.77,t=3.71,p=.003), but park size did not predict pdr&sed PA
among respondents surrounding parks located in low income areas

Among the confounding variables, better general health was associated with park
based PA for all respondenfs=0.361,t=2.36,p=.019) and respondents surrounding parks
located in norminority (b=2.89,t=2.09,p=.040) andnediumto-high income area$€1.46,
t=2.13,p=.035). General health was not associated with-paded PA for respondents
surrounding parks located in minority and low income areas. The presence of children in the
home was associated with park use for all responder@s37,t=2.89,p=.004) and
respondents surrounding parks located in minob#p(332,t=2.45,p=.016), low income
(p=0.364,t=2.13,p=.036) andnediumto-high income area${0.304,t=2.02,p=.045). The
presence of children in the home was not associated with par&russpondents
surrounding parks located in nomnority areas.
DISCUSSION

This study first examined whether park characteristics were equal in parks located in
minority versus nomminority areas and in low versus medimgh income areas. Second,
park claracteristics were examined as correlates of park use antigsed PA for all
respondents and for respondents across area comparison groups. Among park characteristics,
a lesser amount of tree canopy was found in parks located in low income areazePank s
park assessment scores were not significantly different across comparison areas. Among all

respondents, park size, park assessment scores, and the percentage of tree canopy were
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associated with park udeytonly park size was associated with padsed PA. Park size

was associated with park use and pasked physical activity among respondents
surrounding parks located in nomnority areas, but not for respondents surrounding parks
located in minority areas. Park assessment scores were assatiateark use among
respondents surrounding parks located in low income areas, but not for respondents
surrounding parks located in meditmgh income areas. Park size was also associated with
park use and paskased PA among respondents surrounding padeed in mediurhigh
income areas, but not for those surrounding parks located in low income areas. All
associations were positive, indicating that larger parks with more canopy and higher park
assessment scores were important to park use anth@sekPA in this study.

The findings for all respondents surrounding all study parks are consistent with
previous research that found size, quality, shade, wooded areas, and trees to be significant
correlates of park ugBaran et al., 2013GilesCorti et al.,2005; Kaczynski et al., 2008;
McCormack et al., 2010; Miles, 200 dditionally, our findings align with research that has
found the size of nearby parks and parks with wooded areas to be positively associated with
walking for recreation and physical sty (Kaczynski et al., 2008; Sugiyama et al., 2010)

Our findings also indicated that some of the relationships between park characteristics
and park use and pabdased physical activity differed between those in low income versus
high income and mindy versus nofminority areasPark size was particularly important to
park use and pafkased PA in parks closest to home for residents irnmaority and

mediumto-high income areas. Larger parks generally have more amenities and facilities that
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may pronpt park use and promote physical actiiBilesCorti et al., 2005)However, park

size did not predict park use or pdrised PA for those responding from minority and low
income areas. Unlike Boone et @009),who found that parks in Baltimore with&n

guartermile of African-American neighborhoods were smaller than parks located within a
guartermile of White neighborhoods, we found no difference between the size of parks
located in minority areas versus Rmmnority areasNor weresmaller parks loated in low

income areas as compared to parks in high income areas. Again, this is contrary to Cohen et
al. (2012),who found smaller parks were located in high poverty areas as compared to
medium and low poverty areas. Additionally, physically active,usbgh may require

larger areas, versus sedentary uses, did not significantly differ across comparison groups
either. One explanation for why park size did not predict park use cbpadd PA for those

in minority areas may be that convenience of neigihdod parks superseded the size of the
park as a significant correlate. The fact that park size was not associated with park use or
park-based PA for respondents from minority and low income areasgable The size of

the park aside, nearly half of #®in minority areas used the park closest to their home at
least once or more in the previous month, with nearly a third using the park a few times a
week to daily. More than half reported that they usually participated in PA while there. For
low income espondents, more than half visited their neighborhood park at least once during
the past month, with a fifth using therpba few times a week to daillylore than half of low
income area respondents also reported usually participating in PA while thereforé,

neighborhood parks were being used for physically active purposes, regardless of size, by
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respondents who are at the highest riskrfactivity and being overweighuau, Floyd,
Spengler, Maddock, and Gobs(@012)demonstrated that even smalbarks can generate
substantial amounts of energy expendiasea result of physical activityherefore, large

parks may not besamportant as encouraging residents to use available parks to participate
in active forms of recreation.

The fact that p&rassessment scores were associated with park use and that size was
not for those surrounding parks located in low income areas suggested that neighborhood
park size was not as important as the condition of the park. Béfimg, Mowen, and
Cohen(2005)suggested that people are more likely to visit parks that are consistently well
maintained. Lovaset al. (2009found that the quality of recreation facilities was poorer in
l ow i ncome ar €a08)findimyaduggesteca cor@latierstsbetveen parks
with more physical disordde.g., incivilities such as littegnd lower levels of physical
activity in St. Louis County, where income is lower, as compared to the City of St. Louis,
where income is higher. Parks cannot be separated fromigtdaghood context in which
they are located. Neighborhoods comprised of greater physical activity resources, amenities,
and higher quality have been found to be negatively associated with obesity prevalence
among residents of public housing developmersi(rich et al., 2007). Additionally,
residents in neighborhoods with vandalism and graffiti have been found to be less likely to
let their children play in public parkMiles, 2008) In lower income neighborhoods,
incivilities, such as graffiti and litteare more likely to be present and may deter physical

activity (Lovasi et al., 2009)Environments of poorer quality may prompt safety concerns.
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Our study did not measure perceptions of safety and incivilities in parks or neighborhoods.
However, it has &en suggested that incivilities may also deter parK@sen & Ross, 2006)

and that they point to a lack of attention to areas that may encourage less desirable behaviors
(i.e., drug related behavior, etc.) that are unfavorable conditions for physicdy dtiee,

Booth, Rees&mith, Regan, & Howard, 2003)ligher levels of service in parks may prompt
positive perceptions of use and safety that translate to increased physical @tioitybes

et al., 2010)Because park use can be considered a gat®nmyrikbased physical activity,

as conceptually outlineloy BedimoRung et al(2005) the takeaway here is that the

condition and quality of parks in low income areas demand particular attention if they are to
play a role in attenuating disparitigspak use among surrounding residents. While size is
not easily modifiable, comparatively, condition and quality are more easily improved. Few
studies orpark-basednterventions for recreational physical activity have been conducted
(Sallis, Millstein, & Calson, 2011) For example, renovations to two San Francisco parks
located in low income neighborhoods resulted in increased park use and physical activity
(Tester & Baker, 2009However, an intervention study of ten urban parks found that
improvements to grks did not result in increased use, but did increase perceptions of park
safety(Cohen et al., 2009Although early findings are mixed, improvements to parks should
not be ruled out as a strategy for promoting use and physical activity. It may besthate

most effective when paired with increased programming, as recommended by Suau et al.

(2012)
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Finally, less tree canopy was found in parks located in low income areas than in parks
in mediumhigh income areas. These findings are consistent withquegtudies that have
found that urban trees were unevenly distributed by race/ethnicity and ijeeymen et al.,
2006)and that found fewer street trees in poor and minority areas (Landry & Chakraborty,
2009; Neckerman et al., 200®)though more treeanopy was associated with park use for
all respondents surrounding all parks, it did not predict park use among comparison groups.
We suspect that the power to detect relationships across comparison groups was insufficient.
However, thegpresence of woodkareas and trees is important because aesthetic preferences
for trees and other natural characteristics have been associated with increased park use
(McCormack et al., 2010PDne study has found that parks with wooded areas are more likely
to be used fophysical activities than parks without wooded ar@&asczynski et al., 2008)
Studies that have examined neighborhood walkability substantiate the importance of trees as
an aesthetic feature positively associated with walking and physical afBsityetal.,
2001; GilesCorti et al., 2005; Humpel et al., 2003tudies examining perceptions of
aesthetic features (including trees) as correlates of walking and cycling have found disparities
across area income and race/ethni@iglly et al., 2007; Lovaset al., 2009; Zhu & Lee,
2008) Therefore, the management and maintenance of trees in the public domainngnclud
parks) is increasingly important.
Practical Implications

Public urban parks have been found to be the most common place of exercise for

thoseof minority and low income status (Cohen et al., 200%)s suggests that the stakes
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are higher for people in these areas, as it relates to the benefits that park use-aadguoark
physical activity convey to people residing in these areas. Wetafbemplications for

practice that may serve to increase park use and physical activity in areas at highest risk for
nontuse of parks and inactivity. First, although the size of parks has often been found to be
positively associated it park use and patriased PA this study found this to be the case
across the entireampleand for respondents in naminority and higher income aredsut

not in minority and low income areas. The fact that size was not a significant correlate for
these groups that are of hagt risk for overweight and obesity and age of parks is
noteworthy. Since the size of neighborhood parks is often constrained by surrounding land
uses and budgetary constraints that prohibit additional acquisition of pangikdsizds

not easily nodifiable. This is not to say that agencies should not strive to acquire larger parks
in neighborhoods whenever possible,dsarly, larger spaces have the potential to
accommodate more facilities, amenities, and make recreational spaces more coaducive t
physical activities. Rather, where opportunities do not exist for acquisitions of large parcels,
agencies should not rule out acquiring additional smaller parcels for parkland, especially in
neighborhoods where vacant or undeveloped lands are alreddyhektal governments

(e.g., parcels that have been core@td municipal ownership due to unpaid taxes or rights
of-way that were acquired for streets that were never lfWibjch et al., 2010)Even if
development funds are not immediately availasiliegtegic acquisitions can ldbanked

for future development.
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Second, maintenance and upkeep of neighborhood parks should be carefully managed
in low income areas. In our sample, park condition and quality appears to affect frequency of
park use amongesidents in low income areas. Budget crises in municipal governments have
made adding maintenance personnel and maintenance routines exceptionally difficult in the
last decade. Nevertheless, the importance of the condition of neighborhood parks cannot be
overlooked given that this attribute is modifiable, particularly considering the impact that
well-maintained park conditions could have on those who are at the highest risk for inactivity
and nonrpark use. The National Recreation and Parks AssociatioRf)Ras recently
called attention to this issue. They have called upon parks and recreation agencies to
reevaluate current park designs/layouts, financing mechanisms, and maintenance policies to
counteract disparities in the condition of parks in undeeskaveagNational Recreation and
Parks Association, 2011pne way to reach these goals is through collaborations with
municipal planning and community development agencies that meet eligibility requirements
for federal community development block graafiecated through state governments by the
U.S. Housing and Urban Development. These grants fund infrastructure improvements that
benefit those in low and moderate income areas. Other partnership opportunities may also
exist with local economic developmesrganizations. Additionally, as previously mentioned,
park improvements and increased programming should be implemented where possible to
facilitate parkbased physical activity.

Comprehensive park master planning efforts can help municipal park agengets

parkland acquisition, renovations, improvements, and programming in areas at high risk for
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physical inactivity. Currently, however, most comprehensive master planning processes do
not audit parks to identify existing disparities in park featuressagark systems. Doing so
would likely increase the cost of these processes. One solution is to call upon community
stakeholders to help conduct park audits. Coenxmunity Park Audit Tool (CPAT)
(Kaczynski et al.2012)is somewhat similar to the the ERB tool in that it was designed to
assess community park attributes and conditiontheir potential to promote physical
activity . However unlike EAPRS, CPAT was specifically designed to be used by community
stakeholders. Adopting policy that requirasarporating park audits into comprehensive
master plans in this way could provide park agencies with valuable information that would
allow for targeted responses to reduce disparities.
Theoretical Implications

The findings of this studgire congruent witenvironmental justice, deprivation
amplification, and social ecological perspectives. First, less tree canopy in parks located in
low income areas is consistent with the environmental justice and deprivation amplification
frameworks. This inequality demstrates an environmental disparity of a heptlibmoting
resource for those at the highest risk for health disparities. A lesser amount of tree canopy
could negatively influence park use and physical activity and, therefore, translate to negative
health atcomes in these areas. Additionally, increased park use for those surrounding parks
located in low income areas being associated with higher park assessment scores suggested
that the quality and condition of parks matter most in these areas. While ve¢ paimt

specifically to why this was the case, we speculate that neighborhood characteristics (e.g.,
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presence of incivilities, aesthetic quality) that are associated with less physical activity and
walking may be present, making the quality and conduigmarks in these areas important

to park use. Thudindings indirectly align withboth deprivation amplification and
environmental justicllameworks Additionally, our findings demonstrate the complexity of
the social ecological model of active livif8allis et al., 2006)Here, we clearly see
associationbetweerarea angark characteristics (i.e., characteristics of environméimas)
affecedpark use and physical activity at different scales. Across all park areas, greater tree
canopy, park size na park quality and conditiowerecorrelatel withr e s i garkruses 6
and physical activityAcross parks located in minority versus framority and low versus
mediunthigh income areasye found that certain park characteristics correlated with park
useand physical activities in some areas, but not otlB®asause we found evidence of
disparitiesn low income areas, the relationshipghese areaare likely to be cyclical. Park
characteristics in these areas influence park use and physical aatititgn,Ithese areas,
perhaps due to institutional/organizational factors such as maintenance policies, influence
park characteristigsvhich then come full circle to influence park use and physical activity.
In this way, in low income areas, disparitieghe characteristics of parkand disparities in

park use and physical activity are reinforced. Howethes,did not appear to be the case
higher income, nominority, and minority areas. The only park characteristic that correlated
with increased paruse and physical activity for these areas was park size among those in

non-minority and high income areas.
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Limitations and Future Research

This study contributes to research that has examined park characteristics as correlates
of park use and paiasedohysical activity by also examining those relationships across
areas comprised of different race/ethnicity and income composition. However, several
limitations can be noted. First, the use of cresstional data prevented causal analysis and
conclusionsaboutthetemporal ordering of the study variables that determine causality.
Therefore, a causal relationship between park characteristics and park use dabedrk
physical activity could not be establish&dr example, the analysis cannot establisktivr
low income and minority residents migrate to areas in the city with a particular quantity and
quality of parks or whether parks are developed and maintained in response to income and
racial composition of surrounding neighborhoods. The inclusiomstdrical analysis (Boone
et al., 2009) and residential migration patterns (Crowder & Downey, 2010) can be used to
address such issues in future resedselzond, in this relatively small sample of parks,
findings are nobroadlygeneralizabléo all munigpal park systemsHowever, multiple
studies in large urban areas examining the availability of parks and physical activity
resources have not identified a predictable pattern of distribution of parks and physical
activity facilities. This suggests thaethe resources may need to be examined through
smaller, more local lensé8bercrombie et al., 2008; Hill et al., 201t®gut account for
historical analysis and neighborhood migration pattdfim&lings should be generalizable to
the southeastern.8. in areas of similar development patterfbird, distinctions between

park condition and quality may have beBminishedby aggregating individual EAPRS
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items to produce a park assessment score. Fourth, thbgsell physical activity measure
was a selrepoted measure

Parks are increasingly viewed as playing a legitimate role in the health arakvwell
of humans. Research examining relationships between the composition, condition, and
quality of parks is important to identify pathways between park envieots and park use
and physical activity outcomes that can lead to modifications that promote health. Changes to
neighborhood parks, especially those located in minority and low income areas, to improve
their condition and capacity to promote PA may bei@aarly important. Several
recommendations are offered to advance this line of research. First, existing park audit
instruments may not be sensitive to the needs and perceptions of various population groups
and settinggBrownson et al., 2009; Floyd, Tlay, & Whitt-Glover, 2009) Extensions of
existing audit tools that can account for different population groups and settings are needed.
Additionally, existing audit tools should be examined to determine which park elements
relate most to physical activitjtem reduction would be useful to minimize the length of
these audits and ultimately help to determine the best configuration or combination of
elements that could best facilitate physical activity. Qualitative studies would be useful to
begin to identiy what neighborhood park characteristics are important to different groups
and why. Stodolska and Shin¢@010)and Veitchet al.(2006)used qualitative methods to
examine important features in parks that facilitate park use and physical activity add foun
safety issues, maintenance, and access to natural environments were salient concerns for their

focus groups. Qualitative studies such as these are recommended to identify other factors that

154



may influence park use and physical activity across populatarpg in neighborhood

parks. Secondhe development ofalid and reliableneasures of park usexdparkbased

physical activityareneeded, particularly for survey researRlesearchers have used a variety

of self-reportinstruments and items to examiperk use and physical activitg.g., Payne,
OrsegaSmith, Roy, & Godbey, 2005; Raymore&eott, 1998; Tinslegt al, 2002; Walker

et al., 2009)However,few of these have been examined for validity and reliability (Evenson
et al., 2013)Reliable and vadl measures are needed to track park use and physical activity

in parks over time to identify changes in park user characteristics and activities and to assess
whether changes in park features result in park use and physical activity (Evenson et al.,
2013) Third, the benefits of parks are not limited to physical health outcomes, nor are health
disparities limited to physical health. Future studies should also examine relationships
between park characteristics and psychological health outcomes overalt@sslgroups to

more accurately quantify how parks contribute to health. Finally, examinations must expand
beyond direct relationships between environmental correlates in parks and health outcomes
to include examinations of potential underlying mechanigmasinfluence relationships

between park correlates and health outcomes among different population groups. For
example, the socioultural meanings of parksow, Taplin, & Scheld, 2005)ndividual
preferences for landscape characteristics and fedttiraendorf et al.2005) and

perceptions of safety and maintenance in park settiffggmpson, 2002)ave been found to

vary across different population groups. Examining perceptions such as these within

relationships between park characteristics and pllactivity is recommende#inally,
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research that simultaneously includes multiple levels of influence that impact physical
activity defined by the SE model is needed. For example, archival data relative to park
development and parkland acquisition pielscshould be considered as a factor that has
likely influenced park characteristics in different araadmayimpact park use and physical
activity today. Studies that investigate multiple levels of the SE model are needed to better

understand why dispiéies in park features exist.

Table9

Park Characteristics

Tract Race/Ethnicity Tract Income
All Parks Minority Non-Minority Low Medium-

Characteristics N=20 (n=14) (n=7) (n=7) High (n=14)
Park Size

Range 4-46 4.0-30.0 5-46 4-13 4-46

Mean 13.14 11.71 16.0 7.57 15.93

SD 11.58 8.80 16.27 3.51 13.25
Tree Canopy

Range 13.3388.57 13.3380.0 20.088.57 13.3364.0 20.088.57

Mean 48.48 43.215 59.02 35.74* 54.85

SD 20.88 18.49 22.74 16.35 20.40
Park Assessment
Scores

Range 220-386 220377 278386 243377 220-386

Mean 230.15 312.36 338.33 310.14 325.54

SD 48.84 51.77 39.11 58.31 44.58

*significantly different across low and medium high income area&.(L5,df=19, p=.045)
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Table10

Respondent Characteristics

All Area Race/Ethnicity Area Income
Variable Freg. (%) Minority Non- Low Medium-high
Minority
n=151 n=79 n=101 n=129

Park Use

Neveri rarely 96 (41.9) 75 (50.0) 21(26.6) 47 (47.0) 49 (38.0)

Once- couple times/mo. 72 (31.4) 44 (29.3) 28 (35.4) 29 (29.0) 43 (33.3)

Few times/wk- daily 61 (26.6) 31 (20.7) 30 (38.0) 24 (24.0) 37 (28.7)
Parkbased PA

Yes 137 (59.6) 84 (55.6) 53 (67.1) 60 (59.4) 77 (59.7)

No 93 (40.4) 67 @44.4) 26 (32.9) 41 (40.6) 52 (40.3)
General Health

Poor 1(.5) 1(.7) 5(6.7) 1(1.0) 0 (0)

Fair 29 (13.1) 24 (16.3) 12 (16.0) 14 (14.1) 15 (12.2)

Good 57 (25.7) 45 (30.6) 33 (44.0) 29 (29.3) 28 (22.8)

Very good 90 (40.5) 57 (38.8) 25 (33.3) 39 (39.4) 51 (41.5)

Excellent 45 (20.3) 20 (13.6) 25 (33.3) 16 (16.2) 29 (23.6)
Children in the Home

Yes 69 (31.7) 48 (33.3) 20 (27.0) 34 (35.4) 34 (27.9)

No 149 (68.3) 96 (66.7) 54 (73.0) 62 (64.6) 88 (72.1)
Gender

Female 161 (73.9) 111(77.6) 50 (66.7) 77 (80.2) 84 (68.9)

Male 57 (26.1) 32 (22.4) 25 (33.3) 19 (19.8) 38 (31.1)
Age

18-24 6 (2.8) 4 (2.8) 2(2.8) 2(2.0) 4 (3.3)

2571 49 74 (34.1) 56 (38.9) 18 (24.6) 39 (39.8) 35 (29.4)

50 + 137 (63.1) 84 (58.3) 53 (72.6) 57(58.2) 80 (67.3)
Education

< than asso 92(42.2) 83 (58.1) 9 (12.0) 52 (54.7) 40 (32.5)

Associ atieds 103(57.9) 60 (42.0) 66 (88.0) 43 (45.2) 83 (67.5)

rof.

Rarc)e/Ethnicity

Minority 147 (63.9) 134 (88.7) 13 (16.5) 90(89.1) 57 (44.2)

Non-minority 83 (36.1) 17 (11.3) 66 (83.5) 11 (10.9) 72 (55.8)
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Tablell

Correlations between Park Characteristics and Park Use and-Pasled PA

Tract Race/Ethnicity Tract Income
Entire Minority Non-Minority Low Medium-
Sample (n=151) (n=79) (n=101) High
Characteristics/ (N=230) (n=129)
Park Size
Park Use .176* .036 .315** -.096 .276**
Parkbased PA .170** .099 .252* -.086 .308**
Percentlree Canopy
Park Use .215** .039 .225* .138 .255**
Parkbased PA .108 .016 139 127 118
Park Assessment
Scores
Park Use .206** .146 .165 .239* 141
Parkbased PA .139* .099 .035 .194 .092

*p= <.05, **p=<.001

Tablel2

Regressions of Park @hacteristics on Park Use across Entire Sample

Park Characteristic b t D
Park Use 0
(model 1) % Canopy 0.010 2.47 026
Park Use Park Assessment Score 0.004 2.84 .003
(model 2)
Park Use Park Size 0.627 286 019
(model 3)

Note: models adjusted fpresence o€hildren in the home

Tablel3

Regressions of Park Characteristics on Radsed Physical Activity across Entire Sample

Park Characteristic b t p
Parkbased PA Park Size 1.78 3.14 .007
Only significant resultare shownModel aljusted forgeneral health.
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Table14

Regressions of Park Characteristics on Park Use across Area Race/Ethnicity

Park Characteristic b t p
Park Size
Park Use Minority 0.038 1.27 241
Non-minority 0.646 8.78 >.001

Only significant results are showdodels adjusted for presence of children in the home.

Table15

Regressions of Park Characteristics on Rhdsed Physical Activity across Area
Race/Ethnicity

Park Charactistic b t p
Park Size
Parkbased PA Minority 1.58 1.97 .086
Non-minority 2.79 2.28 .015

Only significant results are showModels adjusted for general health.

Table16

Regressions of Park Characteristics on Park Us@s&Area Income

Park Characteristic b t p
Park Assessment Score
Low Income 0.004 3.28 .002
Med-High Income 0.003 1.13 .287
Park Use -
Park Size
Low Income -0.272 -0.800 .669
Med-High Income 0.801 3.31 .040

Only significant results arehown.Models adjusted for presence of children in the home.
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Tablel7

Regressionsf Park Characteristics on Paifziased Physical Activity across Area Income

Park Characteristic b t P
Park Size
Parkbased PA Low Incorre 0.365 0.407 .768
Med-High Income 2.70 3.710 .003

Only significant results are showdodels aljusted for general health
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CHAPTER 6: CONCLUSION

Although research examining parks gotg/sical activityhas rapidlyexpandedn the
last decade, fewstlies have investigated underlying mechanisms working between specific
park features angark use and physical activity how these relationships operate across
areas comprised of disparate demographic groups. This study extended previous research that
has examined relationships between park characteristicpaakdise and physical activity
behaviors by providing more specificity about these relationshhpgs study also
investigated the racial/ethnic and income disparities and park use and physidsl &ctiv
three article style dissertation format was used to present three studies related to park
characteristics, pankse and physical activityrhis chapter summarizes the studies and
discusses their research and practical implications.

First, landscappreference was examined asiadiating variabl®detween park
characteristics and park use and gaaked physical activity. Resuftem this analysis
indicated that landscape preference for highly enclosed;desastoped park settings carried
some inflence in the relationship between the amount of tree canopy in parks and park use
and parkbasedhysical activity Landscape preference for more open, more developed park
settings did not affect this relationship. Additionally, landscape preference daffexit
relationships between the size or quality and condition of parks and park ysteyaioal
activity.

Second, park characteristics were compared across areas of different race/ethnicity

and income composition to identify disparitiapark featuresn these area®verall,
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relatively few differences were found in the number and character of natural and built park
features across areas of different race/ethnicity and income charactetistieser, indings

from this analysislemonstrated that fewarooded areas were located in low income and
minority area parks when compared to higher income anamooaority areas. Low income

area parks were found to have less tree canopy than parks located in higher income areas.
Sitting and resting features werihd to be less clean in minority area parks than parks in
non-minority areas.

Third, park characteristics were examined as predictors of park use ardshpack
physical activityacross aresaof differentrace/ethnicity and incommmposition Across ara
race/ethnicity, park size predicted park use and-padged physical activityy nonminority
areas but notminority areasAcross area income, park assessment scores predicted park use
among low income individuals but not mediimgh income individualsPark size was also
found to predict park use and pdrisedphysical activityamong mediushigh income
individuals, but not low income individuals.

In total, this dissertation study made three unique contributions to the literature. It
was the first stuglto examine landscape preference as an underlying mechanism between
park characteristics and park use and physical actlviyas the first study to examine park
characteristics angark use and physical activibpth across area race ethnicity and meo
Additionally, it was the firsexamination opercent tree canopy as a predictor of park use
and parkbasedphysical activityin neighborhood parks. Together, findirfgsm the studies

offer points of additional understanding when considering the ctesistics of
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neighborhood parks and how they associate patlk use and physical activitgased on
findings across the three articléise following sections present implications for research,
theory, and practice andentify methodologicatecommendabns for future research
RESEARCH AND THEORETICAL IMPLICATIONS
Research Implications

Based on the results of the three examinations that comprised thissstuelgl
implicationsfor researclare offered. First, relationships between park characterestid
park use and physical activitlyust move beyond simple examinations of direct relationships.
This study indicated that these relationships are comptethe neighborhood levetome
relationships were found to be different in areas of differem/ettanicity and income
composition At the individual levellandscape preference was found to be an underlying
mechanism that influenced these relationships overall. Moving forward to most effectively
position parks as netmaditional health providers, Elencebased research that provides
more specificityabout how area and individual levels of influence work together to either
promote or constrain park use and physical activitynaszled to helpdvocate for and
inform policy, design, maintenance, andmagement strategiésat encourage park use and
physical activity

The social ecological model of active livi(8allis et al., 2006has given scholars a
broad framework within which to research individual and area level influences (aaswell
other infuences such as policy) on behaviors. Yet, much of the research that has examined

physical activity over the last decade has focused on direct relationships between built
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environment features and physical activity rather than also concurrently consateeng
individual level factors that may operate within these relationships (@latteret al,
2013). Other individual level factors that operate within these relationships may include
perceptions of safety. For exampleides have demonstrated thételi tends to undermine
perceptions o$afety in park environmen{Schroeder & Anderson, 1984)erceived safety
has been found to be associated ltlysical activity in neighborhoods and pafésles
Corti et al., 2005; Kaczynski & Henderson, 20Q#@gividual preferences for landscape
characteristics and featur@amendorf et al.2005)and perceptions of safety and
maintenance in park settingBhompson, 2002)ave alsdeen found to vary across different
population groupMoving forward, &amining gerceptions such as these mediatorsvithin
relationships between park characteristics dangigal activity is recommended to better
understand relationships between the park characteristics and park use and physical activity,
particularly across differg population groups and across neighborhoods that may be most at
risk for physical inactivityFuture research shouédsoexamine whether the magnitude of
the relationships between park characteristicspankl use and physical activitye
moderatedy factorssuch as area crime rates, preferred design elements, and personal
constraints to park use and pdr&sedohysical activity

Research that considers other built environment characteristics in communities
surrounding parks that can influence par& aad physical activity is also needed. Parks are
not stand alone entities in communities. Parks have been recognized as parts of the social and

cultural fabric of communitie@Broyles,Mowen, Theall, Gusta& Rung, 2011, Low et al.,
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2005) They are als@a part of the physical fabric of the community, as are street networks,
sidewalks, and other public places and spacetheéAbeighborhood level various attributes of
the built environment (e.g., population density, street connectivity, land use mix,
neighborhood walkability) have been positively associated with physical activity (Eating
al.,, 2003; Franlet al, 2005; Owen et al., 2007; Saelens et2003; Sallis et al., 2009The
combination of walkable streets, accessible and-malhtained parkgnd proximate
neighborhoods make parks attractive destinations for pedestrians and bicycle users.

Baranet al.(2013) is one of the few studies that examined both individual level
factors as well as area level factors that can influence park use. Tyisrstestigated how
objective measures of park attributes, neighborhood crime and socioeconomic conditions,
and neighborhood urban form (i.e., pedestrian infrastructure and street network pattern)
related to park use among populations stratified by aggemder The study also examined
the how age and gender moderated relationships between park use and urban form variables.
Findings indicated certain park, neighborhood, and urban form characteristics were
associateavith park use and that these assocradivaried across age and gender. Because
physical attributes of communities combine to comprise the character of built environments
that can support physical activity, research such as this that examines factors within a broader
neighborhood context helps further clarify relationships between park characteristics and
park use.

Beyond current attributes of neighborhoods and parks that associate with park use and

physical activity, research must also recognize that these environments are not static. They
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are the result of past land use decisions, policies, and shifting demographics. Studies that
examine archival data relative to park development, parkland acquisition, tree canopy cover
change (e.g., Boone et al., 2009), and neighborhood change are reededfly why

disparities in park features and other built environments exist. For exdima¢agged

studies that investigate demographic shifts in neighborhoods due toéigéborhood

migration can determine if changes in neighborhood demograpdvestrended with

changes in the physical character (i.e., quality and condition) of neighborhoods and parks.
Research such as this could help to establish whether low income and minority residents
migrate to areas in the city with a particular quantity quality of parks or whether parks

are developed and maintained in response to income and racial composition of surrounding
neighborhoods. Additionally, politics involved in neighborhood and park changes must be
examined. Politics influencing capital irstenents and the allocation of maintenance
resources in existing parks, historical urban and institutional dynamics, and park
management decisions should be examine@rimecedurainjustices that may interact with

the quality and distribution of parkBoone et al.2009) Studies that have examined

procedural justice in park development and management have not been as common as studies
that have examined distributive justice. The Environmental Protection Agency defines
environmental justice as being congad of both. The development and management of

parks involve significant capital resources. Therefpublic parks are a part of the political
domain. Decisions in park planning processes are often informed by public planning

processesyet are often subgted to strong political influence by those with more power (e.
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g., city councils, sports associations, Chambers of Commerce, etc.) in ways that are not
transparent.

In one study related to procedural justiBeone et al. (2009) investigated historical
distributive and procedural decisions that have resulted in the current distribution of parks in
Baltimore, Maryland. They found that African Americans had greater access (measured by
walking distance) to parks thadhitesbut thatWhiteshad greater acceto more acreage of
parks than blacks. They concluded that higher accessibility to smaller parks in African
American neighborhoods was due to a legacy of zoning decisio¥laiteiflight. More
studies such as this one are needed to better examine pedgasiice issues such as the
social and institutional mechanisms that generate and reproduce inequities in the built
environmen{Boone et al.2009; Wakefield®& Baxter 2010) that can influence park use and
physical activity

Unlike Boone et al. (2009he currenstudy did not examine procedural decisions
that may have affected the characteristics of study p&dmewhat similarly, however, park
size was found to play a role in predicting physical activiggkBize was a predictor of park
use anghysical activityfor some, but not other&imong comparison groups in this sample,
size was found to only predict park use and fmgedohysical activityfor nonminority and
higher income area light of Boone et al.'s conclusions in Baltimgateas plausible that the
observed relationships between park size and park use and physical activity are remnants of
neighborhood change resulting from past land use decisions in Greergdxaose park

size is not easily increased, especiallgstablishesheghborhood, this findingis

172



noteworthy. Past research has consistently fabatdpark size predicts park use and physical
activity (e.g., GilesCorti et al., 2005; Kaczynski et al., 2008; Sugiyama et al., 201@)
findings of this study suggest thatapredictor of use and physical activity, park size may
operate differently for different population groups. Therefore, furégmsarch is needed to
determinenow the size of parks is perceived by different populations groups and why it
correlates with ark use and physical activity. Perhaps smaller neighborhood parks are
perceived by some to be more manageable, easier to navigate, or safer as a result of being
able to more easily distinguish perimeters and entry and exit points. Future studies could
examne park size, park use, and physical activity within the theoretical context of defensible
space (Newman, 1972) to determine how park users view their ability to ensure their security
in small versus large parks.

The finding regarding park sizeiggestedhat other, more modifiable factors may be
better predictors gbark use and physical activity non-minority and low income areas.
Parks in low income areas of higher quality and condition were associated with more use.
This finding is consistent with pvious research that has found that the quality and condition
of parks in low income areas is associated with park use and physical gEteiityich et al.,
2007; Reis et al., 20097 he results of this study highlighted the importance of higher quality
and condition park environments in low income areas. It suggests that modifying park
environments to increase the quality and condition of park environments may increase park

use.
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In summary, opportunity exists to more fully exploit the strengths ofdtials
ecological model of active living, particularly for research that examines park use and
physical activity inat-risk communities. This can be achieved by proposing mediators and
moderators within relationships between neighborhood and park chaticteand park use
and physical activity, examining the quality of park environments, and investigating
historical land use policies, decisions, and institutional mechanisms that may have created
conditions in parks today.
Theoretical Implications

This stuidy was framed by three broad theoretical perspectives: deprivation
amplification (Macintyre et al., 2002), environmental justice (Taylor et al., 2007), and the
social ecological model of active living (Sallis et al., 2006). Findings from the three analyse
aligned with each. The followingection first discusses deprivation amplificatéord
environmental justiceSecond, underlying mechanisms for these frameworks are discussed
that tie them to the social ecological model of active liviragtly, theorettal implications of
this study are discussed within the context of the social ecological model. Finally, a
conceptual model that acknowledges the quality of park characteristics is proposed.

Generally, results from studies considering area effects orhieake beemixed:;
they vary by health outcomes, population groups, and @vsasntyre, 2007)Based on
mixed findings across her owa.g., Cummins, McKay, & Macintyre, 2005; Ellaway, Kirk,
Macintyre, & Mutrie, 2007; Macdonald, Cummins, & Macintyre, 20®lacintyre, Maciver,

& Sooman, 1993; Macintyre, McKay, Cummins, & Burns, 208%) other studie®.g.,
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Block, Scribner, & DeSalvo, 2004; Burns & Inglis, 2007; Fairburn, Walker, & Smith, 2005;
Reidpath, Burns, Garrard, Mahoney, & Townsend, 2002cintyre (2007)concluded that
researchers should use caution when making assumptions about deprivation amplification.
This reversal in thinking should be considered a call for researchers to move beyond
documenting disparities in access and availahitityrder to also examine the underlying
social factors that produce and reproduce inequality in commu¢Messntyre, 2007.)

Additionally, from an environmental justice perspectirayltiple studies in large
urban areas examining the availability of parks pimgsical activity resourcdsgave not
identified a predictable pattern of the distribution of parks and physical activity facilities
across areas of different race/ethnic composiiigymne & Wolch, 2009)Although some
research has found that parks andeatonal facilities are unevenly available by
race/ethnicity and income.e.,Estabrooks et al., 2003; Gordaarsen et al., 2006; Moore et
al., 2008; Timperio et al., 200#ore recent studies suggest that disparities in access and
availability of parls and recreation facilities are more complex or may not exist in certain
locales Mixed findings on equal availability of park resources across groups have resulted in
suggestions to examine the quality of the park and recreation facilities located itymino
and low SES communities as compared to parks and facilities in higher SES and non
minority communitiegGordoriLarsen et al., 2006; Macintyre, 2007; Moore et al., 2008;
Timperio et al., 2008)

Despite mixed findings in past studies, the results sfghidy aligned with both the

deprivation amplificatiortheory and the environmental justitamework.Disparities in tree
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canopy, wooded areas, and cleanliness that have been associated with park use and physical
activity were present in areas at higskrfor inactivity and related health issyes., low
income and minority areasjhe finding that parks higher in condition and quality were used
more frequently byesidentsurrounding parks located in low income areas highlighted that
the quality anatondition of parks in these areas are important.

Urban political ecology (UPE) can provide additional context that cartieelp
deprivation amplification (Macintyre et al., 2002), environmental justice, and the social
ecological model of active living (8@ et al., 2006) together dyroadly explaimg why area
inequality is present in the built environment and how it rekatéealth UPE unpacks
specific capitalistic mechanisnis.g.,underlying economic, politicahnd cultural processes
embedded irsocial organization(Swyngedouw & Heynen, 2008#)at can produce
inequality in the envrironmenUrban political ecology has been employed by multiple
disciplines (e.g., geograpjsociology urban ecologyto examine the social construction of
multiple uban issues (water, food chains, infrastructure, etc.). In particular, researchers have
applied this framework to the uneven distribution of environmental amenities, such as green
spacgHeynen et al., 2006urban forest covdHeynen & Lindsey, 2003ard parks
(Brownlow, 2006) Elaborating orthe UPE approach but refining it, Buzz¢€R007)
proposed to understand biological pathways between social structure and population health
by employing Bour di €Bowdeu & Jmhnson, 1993jhaslcondeptianme wo r K
deems the use of single variabéesinsufficienas proxies for social structuf@ather, it

casts social structure as being comprised of various interrelated forms of capital that bear on
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health in combination and isolation. This calls e processes of various dimensions of

social stratification to explain the pattern

diverse forms of capitél not just economic capital but also social, human, political, cultural,

and sy mb o |IBoucdew&aphnsomp.l 08 )(. The wutility of Bour

extent to which he related oneb6s position
Bourdieu sought to reveal the complexity of social stratification by classifying various form
of capital into social spadBuzzelli, 2007) The social space location, based on dimensions

of capital, can be used to locate collections of like individuals and communities, such as
neighborhoodsvhich may be considered-aisk communities.

Area chaacteristics (i.e., race/ethnicity and income composition), deprivation
amplification(Macintyre et al., 2002)and environmental justi¢@aylor et al., 2007¢an be
framedwithin thesocial ecological model of active livir(&allis et al., 2006\vhere
institutional, policy, community, and individual characteristics influence physical activity
The social ecologicahodelof active livingproposed that psychological and social factors
influence individual behavidiSallis et al., 206) along with multiple ther influences (e.g.,
intrapersonal, interpersonal, built environment, policy) that impact health behavior on
multiple levels. On a physical environment level, characteristics of parks and neighisorhood
are shaped by institutional policies (e.g., mainteeainvestment, etc.) as a result of social
structures that surround them (e.g., race/ethnicity and income composition). Because
institutions are likely to respond differently to different communities based on the

communi ti es O p o s iturejtlese responsés lvid vary.dncareas lat hightest u ¢
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risk for disparities (built environment and or health), inferior park characteristics can
influence park use and physical activity. Further, if inferior park characteristics deter park
use, a lack of usmay feedback to institutional policies that uphold the status quo and
therefore perpetuate the cycle.

This study wagonsistent with the social ecological model of active li(8gllis et
al., 2006)in thatpark characteristics were associated \pihkuse and physical activity.

This means that oneds area of residence can
attributes which can, in turassociate witlpark use and physical activityhe quality and
characteristics of parks are especially imporfanpopulations most at risk for health. Parks

in these areas remain undtlized despite findings that have not indicated disparities in park
availability in these areas (Whi@&lover et al., 2013).

Additionally, the results of this study aligned wita & | i s (2@96)asseitian that
perceptions of environments (e.g., attractiveness, safety, etc.) can influence physical activity.
Landscape preference for levels of openness and developppedred tdilter relationships
between park characteristiaad physical activity. This indicated that conceptual models that
only account for direct relationships between built environmental features and park use and
physical activity are incompleténdividual level psychesocial factors (i.e., landscape
preference) that influence park use and physical activity should not be left out of
examinations that are underpinned by the social ecological model., pkyahoesocial
approaches to physical activity promotions and interventions have produced marginal

(Dishman& Buckworth, 1996; Marcus et al., 2000; Stateal, 1998; Tayloret al, 1998)
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and temporaryMarcus et al.200Q changes in behavior. In response, social ecological
models expanded these previously dominant frameworks to include the influence clphysi
environment and policy dimensions on physical activity behavior. Yet, much of the research
that has examined physical activity over the last decade has focused on direct relationships
between built environment features and physical activity ratherasarconcurrently
considering other individual level factors that may operate withsethelationships (Whitt
Glover et al. 2013). hdividual preferences for landscape characteristics and features
(Elmendorfet al, 2005) and perceptions of safety amgintenance in park settings
(Thompson, 2002have been found to vary across different population groegamining
perceptions such as these within relationships between park characteristibysacal p

activity is necessary.

MANAGEMENT IMPLICATIONS

Based on the results of this studyplications for practie are offered for the
planning,management, anaintenancef urban park systems as health resources.
Implications for urban ecosystem health are also discussed.

This study found dparitiesin natural features in parks, such as wooded areas and
tree canopyin areas at highest risk for health disparities. In the overall sample, the amount
of tree canopy in neighborhood parks predicted park use. Additionally, landscape preference
for highly enclogd,leastdeveloped settings was found to carry some or all of the influence
between the amount of tree canopy in neighborhood parkshessital activityand park use.

This suggested thatees and preferences for park environments that are highly \exatat
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meaningfulto resident&and can influencéheir park use ang@hysical activity These findings
call attention to the importance of trees and vegetation to park use and physical activity as
well as to other human health outcomes.

Natural elements iparks, like treesvooded areagnd other vegetatiomave been
credited with providing important ecosystem services to communities, such as carbon storage
and sequestration, reduced ultraviolet radiation, cooler air temperatures, and reduced heat
islandeffects(Chiesura, 2004, Platt, 200@dditionally, trees provide ecosystem services
such as the reduction of particulate air pollution (Nowak, 1994) and have also been
associated with lower rates of childhood asthma (Lovasi et al., 2008) and the pogevit
older people (Takano et al., 200Zherefore, the management and maintenance of trees in
the public domainifcludingparks) is increasingly important. Links between human health
and trees are increasingly bemstablishede.g., Donovan et al., 28). A recent study found
that the loss of 100 million trees in the East and Midwest was associated with increased
cardiovascularelated deaths ardkaths due illnesses of the lower respirasystem
(Donovan et al., 2013Ppisparitiesin tree canopy and/ooded areas across comparison areas
may indicate that other healfitomoting benefits of trees and wooded areas are not being
conveyed to populations in these aréasm a practical perspective, disparities such as these
could be remedied by targetingér planting and urban forest managemeat-imsk areas.
This could be accomplished in partnership with municipal urban forestry programs which are
increasingly being established to set and enforce tree preservation ordinances and other

policies for manaigg trees and vegetation on public and private property (EImeatialf

180



2005). BecausettnactivenesgHumpel et al., 2002) angersonal safetfFoser & Giles

Corti, 2008; Leslie et al2010)have been found tafluencepark use, potential planting
programs initiated in parks should not be undertaken without public input from surrounding
citizens regarding these perceptions.

Perceptions and preferences for trees and vegetation should be acknowledged in park
management and maintenance practices., puustlic input processes relatedaark planning
efforts should place emphasis not only on collecting stakeholder input about facilities and
amenities, but also gathering information about preferences related to natural features, such
as trees and landgmag. Landscape preferences could vary from neighborhood to
neighborhoodTheir incorporationnto park designs could help to promote localized park use
and parkbased physical activityrherefore, fanningprocesses andifure research should
examine howdifferent population groups perceive landscape components (e.g., trees,
vegetation, elevation, etc.) and configurations of these components (e.g., spacing) in
neighborhood parks, particularly those locatebbm income and minority areas.

A better undertsinding of preferred levels of vegetation can inform park maintenance
routines. AtractivenesgHumpel et al., 2002) amkrsonal safet{Foster & GilesCorti,

2008; Leslieet al, 2010)have been found tofluence usef parks and physical activityn a
study thaiexamined perceptions of personal safely, security, and visual attractiveness in 17
urban park sites in Atlanta and Chicagerceived safety was predicted by view distance,
grass, water, and humamade featuresSchroede& Anderson 1984). Hovever, human

made features decreased visual attractiveness and natural features such as woody vegetation
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and water increased visual attractiven&hfoede& Anderson 1984). This suggested that

there is tension between perceptions of safety and preésrehaatural park characteristics.

Park maintenance routines and policies can respond to this tension by pruning vegetation and
removing low tree branches to increase sight lines in parks. Sim{Tange Prevention

through Environmental Design (CPTEDg(fery, 1971) development and maintenance

policies that aim to prevent crime through the design of physical environments can be
adopted. For example, CPTED strategies recommend selecting plant materials that at
maturity will not impede sight lines in parland other public spaces.

Accounting for landscape preferences in park maintenance, design, and renovation
will likely require managing tension between conservation efforts and park development. For
example, more densely vegetated parks may not be q@epdrysical activitysettings;
however, more densely vegetated parks contribute to ecosystem sétaitesystems are
recognized as important components of public green infrastructure in urban environments
that can, for example, protect biological dsigy and reduce flood control and stormwater
costs (McMahon & Benedict, 2000). Balancing the management of tree canopy and
vegetation that promote ecosystem services while accounting for preferences that may
potentially conflict with this effort is achielsée across the park system as a whole in several
ways. Park classifications in municipal park agencies can be expanded to include parkland
that is targeted for minimal development and low use. Additionally, education programs and
messaging tailored spedélly to urban parks and urban park visitors are needed to

communicate the value of parks not only as places for recreation but also as essential places
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that convey benefits to the environment and human health. These recommendations are only
achievable iimunicipal park agency manager and staff recognize the role of park systems as
offering both recreation and physical activity opportunities and important ecosystem
services. At this timat is unclear to what extent urban park managers and staff embrace
paks as providing ecosystem services and to what extent the provision of ecosystem services
is considered in park planning and renovation decisions. Future research is needed to help
determine thisas well as how park system providers view their poterdlalin more widely
educating the public about the ecological services that trees and vegetation in parks provide.
This study alsdounddisparities in park quality when comparing romority and
minority areas and that parks of higher quality predicee#t pse in minority and low income
areas. These findings indicated that examinations of the quality of park characteristics, in
addition to the availability of parks, across areas of different race/ethnicity and income
composition may be equally importaag researchers have suggested. It is conceivable that
appropriate maintenance routines that keep parks clean and collect refuse regularly may
increase park use and physical activity and can be particularly important in areas at highest
risk for inactivity. Declining park maintenance budgets and difficult economic conditions
experienced by local governments likely make identiying and responding to maintenance
issues more challenging. HoweveoJunteerdriven efforts could assist park agencies with
these tass. For example, adojatpark programs typically involve regularly occugin i c | e an
updaysd mo n i @dreporiing maintenance issues and vandalism to the park agency

could help to target volunteer resources to parks that experience greater voluefieseof
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Additionally, these programs could be expanded to include regularly occurring park
audits using the Community Park Audit Tool (CPAKa(zynski et al.2012) The CPAT
instrument is somewhat similar to the the EAPRS tool used in this study invlas
designed to assess community park attributes and condwiotieir potential to promote
physical activity. However unlike EAPRS, CPAT was specifically designed to be used by
community stakeholders. This tool includes the assessment of paikamnduch as litter,
vandalism, and graffiti.

Fortunately, many urban park systems already have a mechanism in place that can be
expanded to respond to disparities in park quality, initiate policy regarding public planning
processes, maintenance, andcadiwn programs that can influence park use and physical
activity. Comprehensive park master plans are designed to provide a vision as well as goals
and objectives to guide the future of park systems (Evenson & Aytur, 2012). These plans
include an inventgrand assessment of current conditions (area demographics, existing
parks, facilities, and programs, etc.) to identify gaps in service. They identify ahdlong-
term goals for park acquisitions and program development, planning and maintenance
policies, funding strategies, and action plans to achieve goals. They are typically produced
with significant input from citizens and stakeholders and are updated every five to ten years.
In short they are a blueprint for future growth and development for patesis and are
typically adopted as policy by park and city or county governing boards (i.e., city councils,

county commissions, etc.).
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The comprehensive master planning process and the resulting recommendations
could help municipal park agencies targakfnd acquisition, renovations, improvements,
programming in areas at high risk for physical inactivity and low rates of park use.
Additionally, the comprehensive master plan would be an appropriate mechanism in which to
examine maintenance procedures public planning processes. Policy outcomes could
include maintenance policies that account for the ecosystem services that parkland can
provide and the inclusion of public preferences for natural settings into public park planning
initiatives.

Currently most comprehensive master planning processes do not audit the quality
and condition of parks to accurately identify existing disparities in park features across park
systems. Doing so would likely increase the cost of these processes. However, engaging th
community, especially those communities with low rates of park use and high risk of
physical inactivity, to conduct park audits could help to minimize this cost. This would also
respondto WhitGl over et al . 6s (2013) stogngowerti on t o
communities to influence policy makinghe use of community stakeholders for park audits
and adopt-park programs mentioned previously would help to build and empower a
constituency for neighborhood parks that may ultimately influence policsraghrough
advocacy. The International City/County Management Association has identified democratic
advocacy and citizen participation as one of eighteen core competencies that is essential to
local governmentmanagementifternational City and County Ndager's Association, n)d.

To this endmany local governments have initiated formal citizen training programs to
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educate and engage residents. For exartimecity of Greensboro facilitates the City

Academy programity of Greensboro, 201)bThisprogam pepares residents to engage

in local government by educating them about the functions of city departements, and
departmental budgets. This model could be adapted to urban park and recreation agencies,
particularly in low income and minority commungie empower and increase capacity

among residents to advocate for their needs and desires relative to park and recreation
services.

Expanding traditional comprehensive master plan components in these ways would
provide park agencies with valuable inforroatthat would allow for targeted responses to
remediate distributive and procedural disparitiesWAstt-Glover et al. (2013) have pointed
out, policy and environmental solutions must also be paired with multilevel interventions to
increase park use amgpsocioeconomically disadvantaged populations and communities.
Comprehensive park master plans must be expanded to include these goals. These plans set
the course for new programmatic initiatives that could be targeted toward those at highest
risk for healh disparities. Moreover, these plans are particularly important because they
establish funding priorities for future bond referendums that provide capital funding for
acquisition, development, and renovation of parks.

METHODOLOGICAL RECOMMENDATIONS

Theresults, limitations, and mechanics of implementing this study led to several

recommended directions for future research relative to the measurement of park

characteristics, tree canopy, landscape preference, park use, and physical activity.
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Park Audit Tools

First, future research must refine instruments currently being used to measure the
physical features of parks. More than 20 audit tools have been developed in the last decade
(seeBrownson et al., 2009Fach measures various features depending upgosetting (e.g.,
neighborhoods, parks, schools, trails, etc.) in various levels of detail. These tools have been
useful in understanding how physical activity and BMI is associated with specific features in
communities, parks, and green spééeyd, 2012) However, three limitations of park audit
tools can be noted. First, existing park audit instruments may not be sensitive to the needs
and perceptions of various population groups and seftBrgsvnson et al., 2009; Floyd,
2012) Second, the use of matopols by researchers limits the ability to most accurately
synthesize findings across studies. Third, many of these tools, particularly the EAPRS
instrument used in this study, are long &ntk-consuming to administer.

Ample opportunity exists to refirnt@ese tools. Future research should strive to
identify the items that are most meaningful to PA settings and reduce items that are not.
Additionally, the second generation of park audit tools should consider culling the number
available or, at a minimumsing consistent measurement scales across tools so meta
analysis can beonductedFinally, research is needed to identify which park features are
especially relevant for PAmongdifferent population groups or areas comprised of different
race/ethnicity ad income composition. Similar to observation tools that were developed to
measure physical activity among specific populations (e.g., System for Observing Play and

Leisure Activity in Youth McKenzie, Marshall, Sallis& Conway,2000)and in certain

187



settngs (e.g., the System for Observing Play and Recreation in Commuxiitiéenzie,
Cohen, Sehgal, Williamsog, Golinelli (2006)and System for Observing Fitness Instruction
Time; McKenzie,Sallis,& Nader,1991), park audit tools should be expanded to aotdor
different populations and settings.

Finally, scoring systems that establish protocols for aggregating items to produce
overall park scores should be developed and validated. Currently, researchers are in the
beginning stages of providing thesetpimls. The scoring system used to aggregate the
guantity and condition of park items to achieve an assessment score for each park in the
current study has not been validated. Distinctions between park condition and quality may
have been lost through thggaegating process.

Tree Canopy Measures

Future studies should use more accurate measures of tree canopy and vegetation to
examine relationships between these natural featurgsaaskdise and physical activityhis
study used a coarse measure of trempg. Existing data ereobtained from the local park
and recreation agency angrecalculated by estimating canopy coverage from aerial
photography using GIS (i.e., the area of polygons drawn around forested areas was divided
by total park area).

Many gudies examining large areas (e.g., cities, counties, etc.) have quantified
vegetation by calculating a percentage by aseag data derived from the remotely sensed
Normalized Difference Vegetation Ind@XDVI1) (e.g., Bell et al., 20G8 Hur, Nasar, &

Chun, 2010; Leslie, Sugiyama, lerodiaconou, & Kremer, 2010; Lindsey, Han, Wilson, &
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Yang, 2006; Lindsewgt al, 2008; Liu, Wilson, Qi, & Ying, 2007). NDVI measures

vegetation cover from multispectral satellite d&taS Geographical Survey, 201This

mettod provides more detailed measures of land cover and should be used to quantify
vegetation in smaller area studies that examine relationships between park characteristics and
park use and physical activity. The use of NDVI land cover data could redunentter of

items on park audit tools that measure the natural characteristics of parks.

More broadly, interdisciplinary studies that inclutisciplines such as forestry and
epidemiologyare needed to quantify optimal exposures to trees and natural areas fo
improved health. A recent study found that the loss of 100 million trees in the Eastern and
Midwestern US. was associated wittardiovascularelated deathandincreased deaths due
to illnesses of the lower respiratory systé@donovan et al., 2013 Curently, however,
optimal tree cover for maximum ecosystem services returns is based on ecological, social,
and economic costs, community desires, and ecological services provided by tree cover
(Nowak et al., 2010)At this time, a method for calculatingtomal tree coverequiredto
support public health goals (e.g., recommended BMI, physical activitydets)not exist.
Landscape Preference Methods and Measures

Future research should consider alternate methods and measures to examine
landscape prefenee for physical activity in park settings. Landscape preference for physical
activity settings in neighborhood parks has not been well studied. In this study, photographs
of parks were purposively taken to represent a range of existing landscape aattings

affordances common in neighborhood parks in the local park system. Specifically, the
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settings depicted in the photographs ranged from minimally developed, less open settings to

more fully developed, open settings. Limiting the environments of interéstel of

devel opment and openness dl®8frecammendationfor Kapl an
being explicit about the types of environments and selection criteria to be used in

photosampling. However, other aspects of park landscapes are likely taflaksioce

| andscape pref er e n(t989)body af pesearch has substaktatpd theatn 6 s
people prefer landscape settings that provide easily obtained information in nonthreatening

ways and that offer additional information if explored. The im@ational attributes of

|l andscapes also play a role in | andscape pre
visual landscape preference proposed that five informational properties of an environment

affect visual preference: complexity, focality, gr@lusurface texture, depth, and mystery.

Research has supported this model by finding that environments with these properties were
preferred and that they conveyed easily understood information by exploring the

environment (Balling & Falk, 1982). In parktsegs, less is known about how people may

perceivethe informational properties of the landscape and hoiv pleeceptionsnay affect

park use. However, research has found that levels of maintenance and perceived safety may
influence landscape prefererfoe park settingge.g., Schroeder & Anderson, 1984)

Moderate to high densities of vegetation in urban parks have been found to be most

appropriate for recreational activities by some population groups (e.g., higher educated
groups)(Bjerke et al., 2006)0ther studies have found different landscape preference in

parks by racewith Black Americans preferring more manicured, maintained, open settings,
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with more amenitie§Johnson & Bowker, 1999; Kaplan & Talbot, 1988; Philipp, 1993;

Virden & Walker, 1999pandWhites preferring less developednservatiortype settings

(Payne et al., 2002; Philipp, 1998w of these studies used photosampling methods to
assess preferences. Photosampling methods should be used in future research to identify the
most salienaispects of preferred settings that should be measured, particularly for physical
activities, not just park use.

Additionally, alternate methods for measuring the extent to which people prefer
landscapes for physical activity settings should be consideoee:xample, instead of asking
respondents to identify how much they would like to participate in physical activity in each
of the depicted settings, as done in this study (i.e., using atyrscale), future studies
could ask respondents to seldwt setting they would most like to be physically active in
from different photographs illustrating different levels (e.g., low, medium, high) of the
dimensions (i.e., a forced choice scale). Simulation studies would also be usetjet
study particints todigitally simulated environments to measure preferences and associated
physiological responses (i.e., cortisol levels that measure stress response).

BeyondPark Useand Physical Activity

Finally, to more fully quantify how community parks contriéad human health, we
must also examine psychological wie#ing. Studies examining the relationship between
park amenities and facilities and health have largely focused on variables such as physical
activity and weight statu®besity and physical inawgtty are positively associated with

depression and anxiety, and often coef@stir, Wu, Damush, Sutherland, & Kroenke, 2008;
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Strine et al., 2008Research has indicated that physical activity in green space, such as
parks, may enhance psychological restion(Bodin & Hartig, 2003; Hug, Hartig,
Hansmann, Seeland, & Hornung, 200&pmote selesteem, and induce positive mood
changeg¢Barton & Pretty, 2010)Further, because visual or physical presence in green space
is psychologically and physiologicgltestorativgDriver, Brown, & Peterson, 1991; Hartig,
Book, Garvill, Olsson, & Garling, 1996; Hartig, Evans, Jamner, Davis, & Garling, 2003;
Pretty, Peacock, Sellens, & Griffin, 200S)mple exposures to green space may also
contribute positively to hdth outcomes, even if green space does not positively impact
physical activity in outdoor environmer(de Vries, Verheij, & Groenewegen, 200G)jiven
theinterrelationship involving physical activity, obesity, and psychological-belig a
strong casean be made for park studies to conceptualize health more broadly to include
both physical and psychological wéléing.
CONCLUSION

Parks have been recognized by major health organizations as important resources that
contribute to public health by providimgople with places to engage in physical activity
(Cohen et al., 2007; Institute of Medicine and National Research Council, 2009; Maller et al.,
2006) This recognition is both exciting and challenging. It is exciting in that some of the
contributions theour field makes to society are finally being recognized by atiserplines.
It is now more common fdsuilt environment interdisciplinary teantw include researchers
from the parks and recreation field along wathnning, transportation, geographgda

public health Additionally, this work has the potential to have meaningful and-lasting
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impacts on communities through chasge community design and within parks systems and
individual parks Therebyyresearchers and practitioners within the paid recreation field
have anopportunity to positively impact the health of people within communities.
Understanding relationships between the built environment and human health is challenging
work that involves examining influences at multiple leveld aathin multiple domainsAs

the field of active living research has emerged over the past deeselarchers in our field
have significantly contributed to what is known about relationships between built
environments anghysical activity Thecontributons have opened up a plethora of
opportunities for further research that will continue to pusHitid forward. These
opportunities include incremg theoretical understanding adeveloping morapecificand
refined measurement tools that will impraadality to create policies and environments for
improved health and wellbeinyloving forward researchers in our field are poised to meet
these opportunities and to further quantify the physical health andeiaty benefits

conveyed through the presenand use of parks in our communities.
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AppendixB:

Network AnalystProcedure Log

All Greensboro and Guilford County shapefiles provided by Todd Hayes in GIS Division,
City of Greensboro or downloaded from Guilford Cou@tiS FTP server.

Downl oaded Guilford_Streets_ July 02 2012 fro
Attributes for street classification (verified viengil with Stephen Dew Guilford County

GIS July 13, 2012)

0 =interior/minor roads

1 = highways

2 = major thoraghfares

3 = minor thoroughfares

10 = PTIA roads

199 = temp codes

999 = ramps

Clipped to GSO City Limit = GSOallstreet2812

Extracted local streets (street classification = 0, interior/minor roads and street classification
= 3, minor thoroughfares) savad GSOLocalRds

In ArcCatalog:
Navigated to GSOLocalRds

Right clicked, selected new network dataset, named it GSOLocalRds _ND
Connectivity =next

Modify connectivity with the connectivity elevation field data? Selected No
Model turns? Selected No, next

Specify attributes for the network dataset

Add

Name = Distance

Usage Type = Cost

Units = Feet

Data Type = Double

Evaluators = Type = Field

Value = Shape_leng

Note: parameters not configured because directions not required to build service areas
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Summary = finish
Would you like to build it now = yes

In ArcGIS
Built park access points shapefile using aerial photograph and field visits where necessary.

Field visits were made to six parks (British Woods, Carriage Hills, Hamilton Lakes, Henry
Street, Southmontna Spring Valley) on July 17, 2012. Park access points were identified at
formal park entrances for all 21 study parks. Where parks could be accessed at multiple
points along roads and sidewalks access points were established approximately every 120
feet. Shapefile named ParkAccessPoints. Note: access points were not marked for portions of
parks separated from the active use areas that appeared to be drainageway and open space or
stream buffers. Access points were also not marked where streams pedenmts

(without a bridge) to active use areas or where slope and or dense vegetation prevented easy
pedestrian access.

Using ArcToolbox

Locate network facilities, Network Analyst tools

Calculate locations

Input features = ParkAccessPoints

Input analysis netwit = GSOLocalRds _ND

Search tolerance = 1320 feet

Network Analyst

New Service Area

Using toolbox: Network Analyst

Add locations

Input layer = service area

Sublayer =facilities

Input locations = ParkAccessPoints

Sel ected fAuse net vweadrokuselgeometry)i on fi el dso (i nst
Ok

Set parameters for the service area

Right clicked service area under layers, chose properties

Selected analysis settings tab

Impedance = Distance = feet

Default breaks = 1320

Direction =away from facility

Allow u-turns = everywhere
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(Still in layer properties window) selected polygon generation
Selected fAgeneralizedo for polygon type and

Results

Yielded .25 mile service areas for each park in one shapefile. All parks had multiple buffers
based on multiple pk access points.
Selected all service area buffers for each park and completed a data export to create 21

individual park service area shapefiles.

Dissolved multiple buffers around each park (based on multiple access points) to create 1
service area polyan for each park. Naming protocol = abbreviated park

nameSvcAr_Dissolve

Manually inspected edited each of the service areas and manually edited, where négessary,
not to cross highways and major thoroughfares. Experimented with creating barrier points
along these major roads to automate the process but found the results were not as accurate as
hand editing.

Data Preparation for Built Environment Features:

Sidewalks

Clipped sidewalk layer to each park service area buffer

Saved each clipped sidewalk layger Sidewalks_Clip + abbreviated park name

Cal cul ated geometry (feet) for each clipped
Then right clicked length, selected statistics, and recorded sum of the length attribute for
sidewalk for each park serviceftar.

Percent Development

Clipped Guilford County footprints layer to each park service area to obtain built structures
(houses, etc.) in each park service area

Calculated geometry (total acres) for each park service area

Calculated geometry (total as) of clipped footprints layer for each park service.area

To get percentage of developnéor each parks service are&rided total acres of footprint
(development) by total area (acres) of the park service area.
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AppendixC:

Study Park Descriptiorsnd Locations

Ardmore Park

Address: 2901 Florida Street, Greensboro, NC

Over severacres. Facilities, features, and use areascrete multipurpose slab, benches,
tables playgroundand open area

Bluford Park

Address: 18141898 Eastwood Ave, Greenslvo, NC 27401

Eight acre parkFacilities, features, and use ardaard surfacevalking trail, playground,
and open space.

British Woods Park
Address: 2027 Downing Street, Greensboro, NC
Nearly 5 acresracilities, features, and use argalaygroundandopen space

Carriage Hills Park
Address: 1610 Bearhollow Road, Greensboro, NC
Seven acres:acilities, features, and use argalayground.

Douglas Park

Address: 701 Douglas Street, Greensboro, NC

Eight acres Facilities features, and use arehasketbl court, hard surfacgath, natural
path, playground, stregrandwooded area.

Forest Valley Park

Address: 1801 Forest Valley Road, Greensboro, NC

Seven acres:acilities, features, and use argalayground streamwoodedarea, anepen
area

Friendly Acres

Address: Gramercy Street, Greensboro, NC

Two acresFacilities, features, and use argalaygroundnatural surfacérail, andwooded
area.

Hamilton Lakes

Address: 4301 Starmount Drive, Greensboro, NC
Sixty acresFacilities, features, and useeas:playground, stream, andhtural surfacérails.
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Heath Park

Address: Holts Chapel Road, Greensboro, NC

TwelveacresFacilities, features, and use argalayground, softball fieldppenarea,and
wooded area

Henry Street Park

Address: 3113 Henry Steet, Greensboro, NC

Ten acresFacilities, features, and use aresstball field, picnic shelter, playgroundnd
natural and hard surface trails

Hillsdale Park

Address: 2501 Murrayhill, Greensboro, NC

Forty-nine acresFacilities, features, and useeas:multipurposetrail, multipurpose court,
playground stream andpenareas.

Kings Forest Park

Address: 1501 Larchmont, Greensboro, NC

Twenty acres. & acresfor active use.Facilities, features, and use araasltipurpose
concrete court, playgrodnand stream.

Nocho Park

Address: 1010 Duke Street, Greensboro, NC 27406

Seven acres:acilities, features, and use areBasebalffield, playground, concession stand,
andpicnic shelter.

Random Woods Park
Address: 4601 Beckford, Greensboro, NC
Eight acres.Facilities, features, and use ardaasketball court and playground.

Rolling Roads Park
Address: 2300 Bridgette Blvd., Greensboro, NC 27407
Nineteen acreg:acilities, features, and use argalayground ananultipurposetrail.

Southmont Park

Address: 2200 Atlanta, Greensboro, NC

Six acres. Facilities, features, and use argalaygroundmultipurpose concrete coudnd
stream.

Spring Valley Park

Address: 901 West Meadowview, Greensboro, NC
Over five acreskadlities, features, and use arepfayground basketball courtandstream.
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Starmount Natural Area Park

Address: 3301 Starmount Drive

Thirty-two acresFacilities, features, and use areas: multipurp@skeand informal soccer
practice field.

Steelman Rrk

Address: 925 Highland Avenue, Greensboro, NC

Three and a half acseFacilities, features, and use argasnic shelter, community garden,
basketball courtstream, an@pen areas.

Sussman Street Park

Address: 299 Sussmans Street, Greensboro, NC

Over 14 acresFacilities, features, and use areasitipurpose court, basketball court, picnic
shelter, and playground.

Woodmere Park
Address: 2100 Autumn Dr., Greensboro, NC
Twentyacres. Facilities, features, and use argalayground, picnic shelteard open areas

(City of Greensboro, 2011c)
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Appendix D

Aerial Photographs of Study Parks

Ardmore Park
2901 W. Florida St.A

N
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Bluford Park
2300 Bothwell St.
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British Woods Park
2027 Downing St.
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Carriage Hills Park
1610 Bearhollow Rd.

253



Douglas Park
701 Douglas St.
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Forest Valley Park
1900 Forest Valley Rd.
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Hamilton Lakes Park
4301 Starmount Dr.
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Heath Park

3830 Holts Chapel
Rd.
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Henry Street Park
3113 Henry St.
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Hillsdale Park
2501 Murray Hill Rd.
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