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 Park environments are increasingly recognized as influential settings in the built 

environment that hold potential to promote 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 health-related outcomes has rapidly 

increased in the last decade, few studies have investigated underlying mechanisms working 

between specific park features and health-related behaviors or the ways in which these 

relationships operate across areas comprised of disparate demographic groups. 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 park-based physical activity. Second, 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 and park-based physical 

activity were examined across race/ethnicity and income comparison areas. The social-

ecological model of active living, deprivation amplification, and environmental justice 

perspectives underpinned this study. Social ecologic models suggest how features of the built 

environment like parks can influence physical activity. Deprivation amplification and 

environmental justice perspectives describe 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 percentage of tree canopy were obtained using GIS. 

Landscape preference, park use, and park-based physical activity measures were obtained 

using a mail survey (N=230). Data analysis included descriptive statistics, independent t-

tests, Mann-Whitney tests, and multilevel regression. Results indicated that relationships 

between park characteristics and park use and park-based physical activity are more complex 

than shown in previous studies. Landscape preference for highly enclosed, least-developed 

settings attenuated the relationship between the amount of tree canopy present in parks and 

park use and park-based physical activity. Fewer wooded areas and more trash cans were 

found in low income area parks and minority area parks as compared to parks in medium-

high income and non-minority areas. Parks in low income areas were also found to have less 

tree canopy than parks in higher income 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 areas. Park size was a positive and significant 

predictor of park use and park-based physical activity for non-minority and medium-high 

income respondents, but not for their comparison groups. Higher park condition and quality 

scores were associated with increased park use for low income but not medium-high income 

respondents. These findings suggested that modifying park environments to increase the 

quality and condition of parks and the number of trees in parks could increase park use and 

related health benefits among those at highest risk for adverse health outcomes. However, 

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 in low income 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 the United States behind smoking and high blood pressure 

(Danaei et al., 2009). Benefits of physical activity for population health are well established 

and include reduced risk of overweight and obesity, type 2 diabetes, loss of muscle strength 

and joint function, depression and anxiety, colon cancer, and cardiovascular diseases (U.S. 

Department of Health and Human Services & 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 Control and Prevention, 2010) and nearly 34% of adults are 

obese (Flegal, Carroll, Ogden, & Curtin, 2010). Healthy People 2010 (U.S. Department of 

Health and Human Services, 2000) objectives sought to reduce the total obesity prevalence to 

15% by emphasizing the importance of access to parks, trails, and recreational facilities in 

meeting physical activity recommendations. To date, no state has met this goal (Centers for 

Disease Control and Prevention, 2012).  

The importance of green space has been of increasing interest 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 development, loss of habitat, and fragmentation of 

green space in urban environments (Jackson, 2003). Over 82% of Americans live in urban 

areas (Central Intelligence Agency, 2007). Urban residents are more exposed to landscape 
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changes associated with development and some health conditions (Jackson, 2003; Verheij, 

Maas, & Groenewegen, 2008). Green spaces provide people with places to relax and engage 

in physical activity (Cohen et al., 2007; Maller, Townsend, Brown, & St Leger, 2002). With 

nearly 3.5 million acres of open space lost to urban sprawl between 1990 and 2000 in the 

U.S. (McDonald, Forman, & Kareiva, 2010), public parks, often preserved in perpetuity, are 

increasingly important urban resources for promoting public health and well-being (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 activity. The 

purpose of this study was to examine how greenspace characteristics in urban parks relate to 

physical activity. 

Research examining the influence of urban green space on human health has 

demonstrated positive associations (e.g., Bell et al., 2008b; Maller et al., 2002; Tzoulas et al., 

2007). For example, studies have found that urban green space has independent effects 

(controlling for demographic factors) on population health (de Vries, Verheij, Groenewegen, 

& Spreeuwenberg, 2003; Maas et al., 2009; Mitchell & Popham, 2008). Research findings 

have indicated negative associations between green space and overweight-obesity (e.g., Bell 

et al., 2008b; Nielsen & Hansen, 2007) and obesity-related morbidity such as hypertension, 

coronary heart disease, and diabetes (Maas et al., 2009). Additionally, multiple studies have 

found a positive relationship between close residential proximity to parks and green space 

and physical activity (Cohen et al., 2007; Coombes, Jones, & Hillsdon, 2010; Frank & 

Engelke, 2001; Giles-Corti et al., 2005; Humpel, Owen, & Leslie, 2002).  
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While obesity and physical inactivity affect 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 inequality (Braveman, Cubbin, 

Egerter, Williams, & Pamuk, 2010; U.S. Department of Health and Human Services, 2003, 

2008). For example, obesity prevalence among minorities outpaces non-minorities by as 

much as 12% (Centers for Disease Control and Prevention, 2009). Although obesity and low 

rates of physical activity affect children of all backgrounds (Barlow & the Expert Committee, 

2007; Institute of Medicine, 2005), children from low income families and from African-

American or Hispanic backgrounds are more likely to be overweight and less active than 

non-poor and non-minority children (Centers for Disease Control and Prevention, 2007; 

Miech et al., 2006; Whitt-Glover, Crespo, & Joe, 2009).  

The importance of studies examining relationships between the physical environment 

and health cannot be overstated, given the disease burden the U.S. faces as a result of 

physical inactivity and obesity. Obesity and related health disorders have been estimated to 

cost $117 billion per year (U.S. Department of Health and Human Services, 1996, 2001), 

meaning Americans must also bear a considerable 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 evidence-based policy, design, renovations, and 

maintenance procedures 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 
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determinants of physical activity as pathways to positive physical health outcomes. Two 

primary research agendas have evolved. First, research has examined residential proximity 

and accessibility to green space and parks and outcomes such as physical activity, body mass 

index (BMI), and obesity rates (e.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 active (Cohen et al., 2007; Frank 

& Engelke, 2001; Giles-Corti et al., 2005; Humpel et al., 2002). This suggests that 

neighborhood parks may be especially important for physical activity opportunities. 

Additionally, researchers have examined whether or not green space and parks were evenly 

distributed geographically among socio-economic and racial/ethnic groups (e.g., Estabrooks, 

Lee, & Gyurcsik, 2003; Gordon-Larsen, 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 minority areas may underlie these 

disparities (Cohen et al., 2006a; Gordon-Larsen et al., 2006; Powell, Slater, Chaloupka, & 

Harper, 2006). Research has demonstrated that mortality related to health inequalities due to 

income deprivation was lower in populations living in the greenest areas (Mitchell & 

Popham, 2008). Therefore, the creation and preservation of green space may work to narrow 

race/ethnic and income disparities in health. 
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  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 decade (Brownson, 

Hoehner, Day, Forsyth, & Sallis, 2009). Each measures various features depending upon the 

setting (e.g., neighborhoods, parks, schools, trails, etc.) in various levels of detail. These 

features are hypothesized to affect physical activity (Brownson et al., 2009). Measurement 

tools designed to characterize built environments have been important for examining how 

physical activity and BMI is associated with specific features in communities, parks, and 

green space (Floyd, 2012). Findings to date suggest that certain park amenities and features 

are associated with BMI and physical activity. For 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, Middleton, Owen, & Giles-Corti, 2010). Additionally, supportive 

neighborhood environments comprised of greater physical activity resources and higher 

quality amenities have been found to be negatively associated with obesity prevalence among 

residents of public housing developments (Heinrich 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 activity (e.g., Floyd, Spengler, Maddock, Gobster, & 

Suau, 2008a; Kaczynski, Potwarka, & Saelens, 2008). Among human-made park elements, 

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

(Floyd et al., 2008a; Shores & West, 2008). Certain natural park elements, such as trails, 
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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 have initiated 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 major national 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, existing park audit instruments may not be sensitive to the needs and 

perceptions of various population groups and settings (Brownson et al., 2009; Floyd, 2012). 

For example, landscape preferences of park users, defined as measures of landscape aesthetic 

quality (Nassauer, 1995), cannot be accounted for by park audit tools. Aesthetic quality has 

been defined as an evaluative aesthetic response in relation to an environment (Nasar, 1997). 

Aesthetic responses include cognitive evaluation (i.e., an intellectual understanding of place), 

affective response (i.e., an emotional reaction to place leading to feelings of pleasure or 

arousal) (Russell & Snodgrass, 1989; Ulrich, 1983), and changes in behavior (Izard, 1977). 

In short, aesthetic responses are psychological constructs that embody peopleôs evaluations 

and feelings about the environment. Because interactional transactions between people and 

their environments are constantly taking place (Nasar, 1997), aesthetic quality interacts with 
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physical attributes in the environment (Chon & Shafer, 2009). Preferences for certain 

environments are important to examine because they motivate behavior (Izard, 1977; Kaplan, 

1985). Theoretical foundations of landscape preferences originated from a substantial body 

of environmental psychology literature. These include evolutionary (e.g., Kaplan & Kaplan, 

1989; Kaplan, 1972, 1973, 1976; Ulrich, 1977), biological (e.g., Appleton, 1975), and 

experiential (Hammitt, 1979; Zajonc, 1968) explanations 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 environments (e.g., 

Bjerke, Østdahl, Thrane, & Strumse, 2006; Chon & Shafer, 2009; Schroeder & 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 parks has been associated with park use (Frick, 

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 preference has lent credence to 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, 1973). At the federal level, landscape planning and policy 

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 
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efforts of recreation areas may not align with user expectations and preferences (Frick et al., 

2007). However, few 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 this study examined landscape preference 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 developments 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 changes could 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. Inconclusive evidence concerning the geographic distribution and 

quality of green space characteristics across areas of disparate race/ethnicity and income 

composition marks the second limitation to a more holistic understanding of the relationship 

between park characteristics and physical activity. Although some research has found that 

parks and recreational facilities are unevenly available by race/ethnicity and income 

composition (i.e., Estabrooks et al., 2003; Gordon-Larsen et al., 2006; Moore et al., 2008; 

Timperio et al., 2007), more recent studies suggest 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 with low socio-economic 
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status (SES) had greater access to open space and parks overall but less access to larger 

(Weiss et al., 2011), less congested parks (Boone, Buckley, Grove, & Sister, 2009) when 

compared to non-minorities. Minority and low SES neighborhoods that have been found to 

have fewer recreational facilities have also been found to have as many or more parks and 

densities of park resources as compared to higher SES and non-minority neighborhoods 

(Moore et al., 2008). Research findings also demonstrate that some low income 

neighborhoods have more physical activity opportunities for youth and numbers of amenities 

similar to higher income neighborhoods (Suminski et al., 2011).  

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 in minority 

and low SES communities, as compared to parks and facilities in higher SES and non-

minority communities (Gordon-Larsen et al., 2006; Macintyre, 2007; Moore et al., 2008; 

Timperio et al., 2008). Findings 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 incivilities (Suminski et al., 2012). Evidence also 

suggests significantly greater numbers of quality issues (i.e., incivilities) in parks located in 

low income census tracts (Vaughan et al., 2013). It is not clear if the quantity and quality of 

human-made park characteristics are equal across groups. 
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In line with research on the availability of parks and recreational opportunities, 

empirical evidence also suggests that the geographic distribution of environmental amenities 

often found in parks, such as urban forest cover (e.g., Heynen & Lindsey, 2003), vegetation 

cover (Luck, Smallbone, & OôBrien, 2009), bird diversity (Strohbach, Haase, & Kabisch, 

2009), and species richness (Hope et al., 2003; Kinzig, Warren, Martin, Hope, & Katti, 2005; 

Melles, Glenn, & Martin, 2003) are unevenly distributed by area race/ethnicity and income 

characteristics. However, few, if any, studies have 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 Environmental Protection Agency (EPA) 

defines environmental justice as ñthe fair treatment and meaningful involvement of all people 

regardless of race, color, national origin, or income with respect to the development, 

implementation, and enforcement of environmental laws, regulations, and policiesò 

(Environmental Protection Agency, 2009). The environmental justice framework applied to 

the availability and quality of parks and recreational facilities casts injustice as present if 

disparities in exposure to the benefits and access of parks and recreational facilities were the 

result of racial or class inequities (Taylor, Floyd, Whitt-Glover, & Brooks, 2007). Within this 

framework, injustice is also present when public policies to address inequitable access to 

these resources are absent (Taylor et al., 2007). Therefore, environmental 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 green spaces, and public 
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policies designed to remedy disparities (Boone et al., 2009; Floyd et al., 2008a; Taylor et al., 

2007). 

Inconclusive findings regarding the equal availability and quality of natural and 

human-made park characteristics across race/ethnicity and income, 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 not natural and 

human-made green space characteristics in urban 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 decreased park use and physical activity. The second objective of this 

study examined the quantity and quality of both natural and human-made park characteristics 

across areas of different race/ethnicity and income composition to identify potential 

disparities that 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 comprehensive 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., 2007; Garcia & Strongin, 2011; Gordon-Larsen et al., 2006).  

Tentative theoretical links currently exist between health disparities and the built 

environment (Brulle & Pellow, 2006; Wakefield & Baxter, 2010). However, researchers 
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generally agree that where one lives matters to oneôs health (Pickett & Pearl, 2001). The 

concept of deprivation amplification has been used to identify the attributes of place that may 

encourage or deter health-promoting behaviors. Deprivation amplification occurs in places 

where those having fewer social and economic resources also have fewer public facilities and 

resources of lesser quality to help them live healthful lives (Macintyre, Ellaway, & Cummins, 

2002). Macintyre et al. asserted that this phenomenon compounds personal constraints to 

active living that may 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 described as the characteristics 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 social/cultural features of 

communities such as shared norms and values (MacIntyre et al., 2002).  

In a review of the relationship between green space and physical, mental, and social 

health outcomes, Kuo (2010) concluded that those with higher incomes have greater access 

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 access to green space. Research has 

also found that lower-educated groups had lower disease prevalence when they had more 

green space around their homes (Maas et al., 2009). Only one study has examined the impact 

of green space on socio-economic inequality within populations (Mitchell & Popham, 2008). 
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This examination of income deprivation, exposure to green space, and individual mortality 

records (N=366, 348) found that all-cause mortality and mortality from circulatory diseases 

due to income deprivation was 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 exercise (Cohen et al., 2006b). 

Additionally, physical activity of low-income housing residents was positively influenced by 

a greater number of physical activity opportunities and fewer incivilities (Heinrich 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 

(Gordon-Larsen et al., 2006). Together, these findings are compelling evidence that physical 

activity among low income and minority populations can be influenced by quality park 

opportunities close to home. However, the relationship between park characteristics and park 

use and physical activity has not been widely examined. The third objective of this study 

examined how associations between park characteristics and park use and physical activity 

varied across area race/ethnicity and income composition. 

In summary, park settings offer promising environments for increasing 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 examined. First, research should 

begin to account not only for environmental determinants of physical activity, but also for 
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subjective preferences for human-made and natural park characteristics that may be 

associated with physical activity. Second, research must address not only disparities in the 

availability of park characteristics across race/ethnicity and income composition, but also 

disparities in the quality of characteristics across these groups. Third, research must examine 

whether disparities in the quantity and quality of park characteristics translate to disparities in 

park use and physical activity among low income and minority populations. 

Study Purpose 

Although existing research has identified the importance of green space and parks to 

health, knowledge about the relationship between human-made 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 and park 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 and health risk 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 characteristics and park use and 

physical activity vary by area race/ethnicity and income composition? 

Research questions were informed by three theoretical perspectives. First, the social-

ecological model of active living (Sallis et al., 2006) broadly framed the examination of park 
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characteristics, park use, and physical activity. The social-ecological model of active living 

(Sallis et al., 2006) allows for examinations and interventions targeted at multiple levels of 

influence (e.g., intrapersonal, interpersonal, built environment, policy) to promote physical 

activity. The social-ecological model of active living has become a predominant framework 

for understanding how the environment shapes health behaviors such as physical activity and 

inactivity (Sallis, Owen, & Fisher, 2008) by acknowledging interactions between people and 

their physical, social, and cultural environments (Stokols, 2000). Second, landscape 

preference theories (e.g., Appleton, 1975; Ulrich, 1983) were considered to understand why 

preferences for environments may influence behavior such as park use and physical activity. 

Third, the aforementioned environmental justice framework and deprivation amplification 

theory provided a rationale for conceptualizing inequalities in the built environment across 

areas of disparate race/ethnicity and income composition. Drawing from the environmental 

justice framework and deprivation amplification theory, the conceptual model (Figure 1) 

identified area race/ethnicity and income composition as exogenous variables that can 

influence the characteristics of parks. A substantial environmental psychology literature has 

found that humans prefer savanna-like landscape settings that offer expansive views as well 

as groupings of trees (Appleton, 1975; Balling & Falk, 1982; Daniel & Boster, 1976; Kaplan, 

1977; Rabinowitz & Coughlin, 1970; Zube, 1974). Additionally, landscape preference has 

been explained as a function of familiarity (Hammit, 1979; Zajonc, 1968) and experience 

(Helson, 1964). Therefore, landscape preference was proposed to mediate the effect of park 

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

 

 

This dissertation follows a three article format. The first article addressed RQ1. 

Article two addressed RQ2. Article three responded to RQ3. Chapter 2 describes the methods 

used to examine research questions. Chapters 3, 4, and 5 correspond sequentially to the 

dissertation research questions. Chapter 6 summarizes and synthesizes findings and 

implications from the three article manuscripts.  
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CHAPTER 2: METHODS 

This cross sectional study used two approaches to obtain data to answer research 

questions outlined in chapter 1. First, measures of park characteristics in selected parks were 

obtained using the Environmental Assessment of Public Recreation Spaces (EAPRS) audit 

tool and existing geographic information system (GIS) databases. Second, the study 

employed a mail survey to collect landscape preference, park use, physical activity, and 

demographic data about residents 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 

instruments used to collect data, and data analysis strategies used to examine research 

questions. 

STUDY AREA 

The study settings were parks located within the city limits of Greensboro, North 

Carolina, population 269,666 (U.S. Census Bureau, n.d.-a). Greensboro is located in the 

piedmont region of NC, midway between Charlotte and Raleigh, and is the stateôs third most 

populous city. The city limit boundary encompasses 132 square miles (City of Greensboro, 

2011a). The median household income in Greensboro is $41,050 (City of Greensboro, 2012). 

The racial/ethnic composition of the population is 48.4% Caucasian, 40.6% African 

American, 4% Asian, and 7% other/more than two races (U.S. Census Bureau, n.d.-a). Just 

over 7% of the population is Hispanic of any race (U.S. Census Bureau, n.d.-a).  
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Greensboro was particularly well suited for this study due to the spatial distribution of 

demographic characteristics. For example, data on racial composition of neighborhoods 

indicate that neighborhoods in Greensboro are highly segregated (Frey & Meyers, n.d.-a). 

Dissimilarity indices measuring the relative separation or integration of groups across 

neighborhoods rank Greensboro as the fourth highest city in the state for White/Black 

dissimilarity (Frey & Meyers, n.d.-b). The population of 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 Greensboro (City of Greensboro, 2003). These 

characteristics are closely mirrored in neighborhoods and census tracts in the city. Therefore, 

Greensboro was an ideal setting for the examination of park characteristics by area 

race/ethnicity and income composition to investigate if these characteristics followed the 

same geographic distribution as demographic characteristics. 

Greensboro Parks and Recreation Department has been the primary provider of public 

parks and recreation services for the city of Greensboro since 1933. The municipal park 

system includes 170 parks, gardens, and special facilities and encompasses over 3,500 acres 

(see Figure 2 for a map of the park system). Greensboro 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 parks are classified based on size, activity, and service attributes (Table 

1) (City of Greensboro, 1998).  

 

 

  



 

 

 

 

20 

Table 1 

 

Greensboro Park Type Classification 

 
Park Type General Size (acres) Activities/ Facilities Service Radius 

Magnet Ó 1000 
Active and passive outdoor recreation/ 

limited indoor recreation facilities 

Multi -county 

region 

Regional 200 ï 400 
Active and passive outdoor recreation/ 

limited indoor recreation facilities 
5 miles 

Community 16 ï 75 
Active and passive recreation/ 

recreation centers and trails 
2 miles 

Neighborhood 5 ï 15 Active and passive outdoor recreation ½ mile 

Mini  1 ï 4 Active and passive outdoor recreation ¼ mile 

Greenway n/a Active and passive outdoor recreation n/a 

 

 

The expansion of Greensboroôs park system has been primarily accomplished through 

four major stages of development resulting from comprehensive planning efforts, grants, and 

voter-approved bond referendums (D. Maxson, personal communication, May 24, 2013). 

First, federal Land and Water Conservation Fund (LWCF) grants provided funding for the 

acquisition and development of nearly 20 neighborhood parks and several regional parks 

during the late 1960s through the mid-1970s. Second, bond referendums approved by voters 

in 1984 and 1987 funded the development of two regional parks. The 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 prioritized future 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 of new 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 development, funded by a $5 million voter approved bond referendum in 

2006 and a $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 

Recreation Commission (i.e., the advisory board), the city managerôs office, and the 

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 three-stage procedure was used to purposively select 21 parks located in low or 

middle-to-high income areas and minority and non-minority areas. First, census tracts, 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 parks were selected based on proximity 

to other neighborhood parks and with input from Greensboro Parks and Recreation 

Department staff. 

In stage one, census tracts within Greensboroôs city limit were examined for 

race/ethnic composition (i.e., White, non-Hispanic, African American, and Hispanic) and 

income characteristics. The predominant race/ethnic composition of a census tract was 



 

 

 

 

22 

defined as a concentration of greater than 50% or more of one racial/ethnic group (Brown & 

Bennington, 1993; Floyd, Spengler, Maddock, Gobster, & Suau, 2008b). 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 Survey (U.S. Census Bureau, 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 ($29,489-$41,088), and high ($42,023-$133,304) income tracts were combined to 

yield a medium-high ($29,489-$133,304) income level. 

 In stage two, park types were limited to parks serving neighborhoods within census 

tracts with desired race/ethnicity and income characteristics. Neighborhood parks are 

designed to be easily accessible to pedestrians and cyclists in surrounding neighborhoods. 

These parks are typically between 5-15 acres in size but are often smaller. Neighborhood 

parks are characterized by playgrounds, picnicking areas, and space for active and passive 

outdoor recreational activities (City of Greensboro, 1998). There are 52 neighborhood parks 

in Greensboro. Neighborhood parks located completely within or spanning two census tracts 

characterized by the same race/ethnicity or income composition 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 quarter-mile buffers that did 

not overlap with other eligible study park buffers. Buffers were used for study park selection 
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and to identify residents within a quarter-mile 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 quarter-mile of their home.  

A quarter-mile buffer was used for several reasons. First, a quarter-mile buffer 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, 2011) and 

public services within walkable neighborhoods (Duany, Plater-Zyberk, & Alminana, 2003; 

Kelbaugh, 1989). Smaller areas around individualsô homes have been hypothesized to be 

more influential in making a choice to be physically active outdoors (McGinn, Evenson, 

Herring, & Huston, 2007). Second, a quarter-mile buffer has been widely used by researchers 

to define park-adjacent neighborhoods and park catchment areas (Nicholls, 2001; Su et al., 

2011; Wolch, Wilson, & Fehrenbach, 2005) in physical activity research (Cohen et al., 2007; 

Hoehner, Brennan Ramirez, Elliott, Handy, & Brownson, 2005; Loukaitou-Sideris & Sideris, 

2009; Wells & Yang, 2008).  

  Buffers were drawn to establish park service areas (PSAs) around each park using a 

network analysis extension in ArcMap 9.3.1 (see Appendix B for procedure log). Network 

analysis is a more 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 must 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 thoroughfares). Formal park 

entrances were geocoded using aerial photographs in GIS. Where parks were accessible from 

multiple points (e.g., along sidewalks and roadways), entrance points were delineated 

approximately every 120 feet. Field checks were made at six parks where entrances could not 

be obtained from aerial photography. Access points were not marked for portions of parks 

that appeared to be drainage ways and open space or stream buffers that were separated from 

active use areas. Access points were also not marked 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 met stage one, 

two, and three criteria. Greensboro Parks & Recreation staff members were 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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Study parks were located in low (n=7) or middle to high (n=14) income areas (see 

Figure 4 for study park locations by area income) and minority (n=14) and non-minority 

(n=7) (see Figure 5 for study park locations by area race/ethnicity) areas. Table 2 describes 

park characteristics 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. 

Figure 3. Study Park Location Map 
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Figure 4. Study Parks by Area Income Map 
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Figure 5. Study Parks by Area Race/Ethnicity Map 
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Table 2 

 

Park Characteristics and Selected Demographics of Census Tracts Surrounding Study Parks 

 

Park Name 

 

Park Size 

(acres) 

Race/Ethnicity Income 
Total    

Pop. 

Median 

Age 

Percent 

bachelorôs 

degree or 

higher 

% Female 

householder 

Ardmore Park 4 Minority Low 3,495 28.3 8.3 26.5 

Bluford Park 8 Minority Low 2,932 46.5 13.1 27.7 

British Woods Park 6 Non-minority Medium-high 3,245 47.8 63.3 7.4 

Carriage Hills Park 5 Non-minority Medium-high 4,862 51.1 69.7 6.3 

Douglas Park 5 Minority Low 4,586 25.5 19.2 26.4 

Forest Valley Park 7 Non-minority Medium-high 2,175 54.1 58.3 4.0 

Friendly Acres Park 7 Non-minority Medium-high 3,245 47.8 63.3 7.4 

Hamilton Lakes Park 46 Non-minority Medium-high 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 Medium-high 5,121 39.3 40.8 15.1 

Hillsdale Park 30 Minority Medium-high 5,148 35.6 8.6 32.2 

Kingôs Forest Park 20 Minority Medium-high 4,511 38.4 14.8 29.8 

Nocho Park 8 Minority Low 4,586 25.5 19.2 26.4 

Random Woods Park 6 Minority Medium-high 3,484 31.5 14.6 17.6 

Rolling Roads Park 29 Minority Medium-high 3,351 38.7 23.5 19.6 

Southmont Park 4 Minority Medium-high 5,148 35.6 8.6 32.2 

Spring Valley Park 8 Minority Medium-high 5,148 35.6 8.6 32.2 

Starmount Park 32 Non-minority Medium-high 4,260 48.6 69.7 4.3 

Steelman Park 4 Minority Low 2,756 32.5 13.9 21.2 

Sussman Street Park 11 Minority Low 4,360 33.8 3.6 41.4 

Woodmere Park 14 Minority Medium-high 4,511 38.4 14.8 29.8 

 

 

 

DATA COLLECTION PROCEDURES AND MEASURES  

The Environmental Assessment of Public Recreation Spaces (EAPRS) 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., 2006). EAPRS was designed to collect data related to trails/paths, 
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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, shelters, landscaping, views inside and outside park, visitorsô 

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, 

amenities, and facilities typical in Greensboroôs neighborhood parks.  

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 place at a regional park in Cary, North Carolina on July 10, 2012. 

Subsequently, a three-and-a-half-hour training session was held for four volunteer EAPRS 

raters. Volunteer raters were each provided with a three-ring binder that included a copy of 

the training agenda (Appendix E), the EAPRS protocol for this study (Appendix F), blank 

copies of the modified EAPRS tool (Appendix G), the Guidebook for EAPRS Direct 

Observation Tool and Picture Guide (Saelens, Frank, Auffrey, Whitaker, & Burdette, 2011; 

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

During the training, volunteers were introduced to the purpose of the study, the modified 

EAPRS tool, and example conditions and measures documented in the Guidebook for EAPRS 

Direct Observation Tool (Saelens et al., 2011). After the classroom portion of the training, 

the volunteer raters worked independently to conduct an EAPRS assessment at a nearby 

neighborhood park. Afterward, ratings were compared and discussed. Where ratings 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 evaluate via e-mail. Additionally, clarification 

about park element definitions and quality measures (see Appendix H) were provided to 

volunteer raters via e-mail and in person.  

Inter-rater reliability was conducted using Cohenôs kappa to determine consistency 

among raters 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, paid for at the 

researcherôs expense, as a token of appreciation. 

The modified EAPRS instrument was used to evaluate each study park between July 

12 and August 8, 2012. Paired observations were conducted at each of the 21 study parks in 

order to examine inter-rater reliability 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 conducted using Cohenôs kappa to determine consistency 

among raters. Overall, kappa 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 presence or absence of use areas and park features ranged from 

substantial to perfect agreement (kappa=.756 - 1.0). Agreement among raters for condition 

(kappa=.537-.921) and cleanliness (kappa=.462-.917) items was moderate to nearly perfect. 

This was consistent with past research that has found items assessing presence and number of 
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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 cleanliness and aesthetic items to have the lowest reliability ratings (Saelens et al., 2006).  

A composite measure of EAPRS park items was calculated to produce park 

assessment scores. Park assessment scores were computed by multiplying the sum of 

condition and cleanliness 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 by one of the creators of the EAPRS tool (Dr. Brian Saelens) for 

childrenôs park spaces (Saelens et al., 2011). This method was modified from the childrenôs 

version by giving more weight in the scoring to those elements found to promote physical 

activity among adults. The scoring rationale is included as Appendix I.  

Park size (acres) 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 data. 

Mail Survey 

A mail questionnaire (Appendix J) was used to collect park use, landscape preference, 

health, and demographic data from a sample of adults (age 18 and older) randomly drawn 

from residential addresses located within quarter-mile buffers surrounding each of the 21 

study parks. The sampling frame of residential addresses within the study areas was obtained 

using Guilford Countyôs GIS parcel layer. The list of addresses was reduced to exclude other 
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parcel addresses that were not of interest (e.g., commercial, 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 addresses was generated from the street address of the residences, 

rather than the ownerôs address, to target persons who rent or own a home within a quarter-

mile of each park. This data was exported from ArcMap 9.3.1 to Microsoft Excel. Each 

address was assigned a unique 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 

would have precluded randomness. Excelôs random number generator was used to produce a 

random sample 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 

addresses per medium-high PSA (n=317). After the first mailing, an 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.  

The protocol for the mailed questionnaire followed a modified version of Dillmanôs 

Tailored Design Method (Dillman, Smyth, & Christian, 2009). Eight hundred residences 

were sent a letter explaining the study (Appendix K), a full questionnaire, and a postage-paid 

return envelope on October 22, 2012. A reminder post card (Appendix L) was mailed 

approximately two weeks after the first mailing on October 29, 2012. Approximately two 

weeks after the reminder post card was mailed, 570 non-respondents were sent a second 
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letter (Appendix M), questionnaire, and postage-paid return envelope on November 11, 2012. 

A full mailing to 93 additional addresses, randomly sampled due to a high amount of 

vacancies in low income areas, was mailed November 13, 2012, followed by a reminder post 

card on November 20, 2012. A second full mailing to non-respondents from this additional 

pool of addresses was mailed on December 5, 2012.  

Financial incentives have been found to increase response rates to mail surveys by 15 

to 20 percent (Lesser, Dillman, Lorenz, Carlson, Brown, 1999). Additionally, the use of 

raffle prizes as an incentive has shown a 9.3% difference in responses between respondents 

who were and were not offered an incentive (Gitelson, Kerstetter, & Guadagnolo, 1993). 

Therefore, as an incentive to participate in this study, four $50 Target gift cards were raffled 

to respondents. Winners were randomly selected using Excelôs random number generator. 

Gift cards were mailed to winners on December 18, 2012. 

Of the 893 questionnaires that were mailed, 145 were returned as undeliverable by the 

United States Postal Service. Two-hundred-thirty-five questionnaires were completed and 

returned from the remaining deliverable 748 addresses. Five duplicates were eliminated to 

yield 230 usable questionnaires. A response rate of 31% was achieved (230 returned 

questionnaires/748 usable addresses). 

Photosampling 

Measures of landscape preference were obtained from a section of the questionnaire 

that used photosampling. Because human preferences for trees, greenery, 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 benefits (Nordh, Hartig, Hagerhall, & 

Fry, 2009), photographs were included in the mail questionnaire to measure respondentsô 

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 forestry scenic beauty studies. Many of these studies have used a random 

compass heading to determine the location of the first photograph. Then, photographs were 

taken at 90 degree angles to represent 180 or 360 degree views (Anderson & Schroeder, 

1983; Brown & Daniel, 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 parks. For example, Schroeder and 

Anderson (1984) walked a straight line through the park and took pictures at intervals. Nordh 

et al. (2009) took photographs from 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 the park. By using systematic 

methods these studies aimed to obtain a representative sample of overall conditions in the 

selected settings. 

Other researchers have purposively taken photographs that were representative of a 

range of conditions (e.g., visual access, naturalness, etc.) or categories (e.g., scenery, 

vegetation patterns, etc.) of interest (Bjerke et al., 2006; Chon & Shafer, 2009; Hammitt, 

Patterson, & Noe, 1994; Herzog & Bryce, 2007; Herzog & Kropscott, 2004; Herzog & 

Smith, 1988; Kaplan, Kaplan, & Brown, 1989; Kearney & Bradley, 2011; Meitner, 2004; 
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Nordh et al., 2009; Ruddell & Hammitt, 1987; Ulrich, 1977). These studies aimed to obtain a 

sample of pre-determined conditions of interest in the selected settings. Many of these studies 

have not reported systematic procedures 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. In part, these photographic 

simulation procedures include considerations outlined by Nassauer (1983), such as the use of 

color or black-and-white 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 procedures include taking the photographs at an eye-level view and taking 

photographs under similar light and weather conditions to increase reliability.  

Landscape preference studies have also employed a number of procedures for 

purposively selecting a final sample of photographs for inclusion in surveys and 

questionnaires. 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 desired 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 scenes be used for categories of interest, and the range of conditions in 

each category be represented. 
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Photographs of parks in this study were purposively taken to represent a range of 

existing landscape settings common in Greensboroôs neighborhood parks. Specifically, the 

settings depicted in the photographs ranged from minimally developed and more enclosed 

settings to more fully developed settings that are more open. Limiting the environments of 

interest to level of development and openness conforms to Kaplan and Kaplanôs (1989) 

recommendation for being explicit about the types of environments and selection criteria to 

be used in photosampling.  

Two-hundred-eighty-six black-and-white photographs were taken by the researcher 

using a Canon PowerShot ELPH 320 HS digital camera between July 12 and August 2, 2012. 

Although color photographs have been recommended for use in landscape preference 

research to capture landscape variety (Shuttleworth, 1980), black-and-white photographs 

were selected for use since color photographs have been found to influence preferences 

(Nassauer, 1983). The decision to use black-and-white photographs is supported by the 

emphasis 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. Further, black-and-white photographs have been found 

to elicit more extreme and differentiated responses (Shuttleworth, 1980). Therefore, 

respondentsô preferences should be pronounced. A tripod was used to approximate eye-level 

views in order to best approximate a human-scaled view. Photographs were taken in the 

morning hours roughly between 8:00 a.m. and 10:30 a.m. 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 parks. Because the focus of this study was on 

landscape settings, photographs 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 water and/or 

bridges were eliminated. Additionally, photographs with people or homes in the composition 

were also eliminated. Subsequently, 188 photographs were printed (four by six inches) at 

Wolf Camera. The researcher further reduced the complement of photographs by selecting 48 

photographs that represented the most variation of level of openness and level of 

development. This process was aided by one person not associated with or experienced in 

assessing landscapes but who did have some knowledge of photography and photo 

composition.  

To select the final nine photographs to be included in the questionnaire, a panel of 

four expert judges experienced with assessing landscapes completed a sorting task. Each of 

the judges held a bachelorôs, masterôs, or doctorate in landscape architecture and worked for 

the Natural Learning Initiative in the College of Design at North Carolina State University. 

The following methodology for sorting each photograph was developed with Professor Robin 

Moore, College of Design, Department of Landscape Architecture, North Carolina State 

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 expertise 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 the photographs 

randomly arranged before them in a six-by-eight grid on a large conference table. They were 

told that photographs portrayed typical neighborhood parks in Greensboro, North Carolina. 

Next they were asked to sort each photograph on two conditions: 1) degree of openness (low, 

medium, high) and degree of development (low, medium, high). Openness was defined as 

referring to prospect, visual scope, and related attributes such as spaciousness and enclosure. 

Development was defined to refer to human-made (or placed) amenities and facilities in park 

settings (such as hard surface trails, park benches, basketball courts, water fountains, 

restrooms, baseball fields, landscape beds/plantings, playgrounds, play structures, etc.). 

Mowed grass was also defined as an element of development.  

Each expert was asked to take a few moments to review the entire set of 48 

photographs. Then, they were directed to sort each photograph one by one as either low, 

medium, or high for degree of openness. After this task was complete, the expert called out 

the number located on the back of each photograph in each stack and the researcher recorded 

the responses. The photographs were then shuffled and re-arranged randomly in the six-by-

eight grid. The expert then repeated the sorting task for degree of development.  

The sorting task took place September 18, 2012, from 9:45 a.m. until 11:30 a.m. at 

the Natural Learning Initiative in the Landscape Architecture suite conference room at North 

Carolina State University. Percent agreement was analyzed to measure agreement among the 

panel. Percent agreement among pairs of experts was examined using 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 task, ratings were examined for each photograph for the two 

conditions (openness and development). For photographs where 100% agreement was 

present for the two conditions, a notation was made on the back of the photograph in black 

ink. Seventy-five percent (3 out of 4) agreement was indicated on the back of the photograph 

in red ink. This reduced the total number of photographs from 48 to 28. Next, the 28 

remaining photographs that were rated as low openness/low development, medium 

openness/medium development, and high openness/high development were sorted into 

separate stacks.  

Subsequently, the researcher and Professor Moore and Dr. Floyd, two members of the 

dissertation committee, independently selected the three best representative photographs in 

each category. Selections were compared. Photographs receiving a majority rating were 

selected for the final complement of nine photographs (three photographs demonstrating low 

openness/low development, medium openness/medium development, and high openness/high 

development). In one case (medium openness/medium development) there was only a 

majority agreement for two of the three best representative photographs in the category. 

Here, the researcher selected the final representative photograph. The nine final photographs 

(Appendix N) were included in the Park use, Landscape Preference, and Health mail 

questionnaire. 
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To obtain landscape preferences of park environments, three items were included in 

the mail questionnaire to measure respondentsô preferences for each photograph. Consistent 

with previous landscape preference 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 question ñDo you like the setting?ò This preference was measured using a five-point scale 

(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 in urban parks. Landscape preference may influence behavior (Izard, 

1977; Kaplan, 1985). However, visual preference for an environment may not translate to a 

preference to use that environment for recreation and physical activity. Therefore, survey 

participants 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 using a five-point scale (1=not at all, 2=a 

little, 3=somewhat, 4=quite a bit, 5=very much).  

Park Ratings, Use, and Motivation Items 

Consistent with previous research, park use and behavior questionnaire items 

measured residentsô general ratings of parks, use of parks, and park-based recreational 
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activities. These items measured use and activities in the park closest to the respondent's 

home (located within the quarter-mile buffer) and the use of other unspecified Greensboro 

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

measured on a 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 using a six-point ordinal scale (1=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 using a six-point ordinal scale (1=less than 15 minutes, 2=15-30 minutes, 3=31-60 

minutes, 4=more than 1 hour but less than 2 hours, 5=2-3 hours, 6=I don't go to the park 

closest to my home). Frequency and duration of park use items were adapted from Evenson, 

Wen, Golinelli, Rodriguez, and Cohen (2012) and Cohen et al. (2006). Mode of access to the 

park closest to respondentsô homes was measured by using a six-point ordinal scale (1=walk, 

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 research (e.g., Scott, 1997) activities listed included relaxing, walking/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 staff. These included supervising 
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children's play, baseball/softball, celebrations, soccer, and an open-ended item for "other" 

activities.  

In addition to asking respondents about their use of the park closest to their home, an 

open-ended item asked respondents to indicate which other Greensboro park(s) they have 

visited most often. Based on the most frequently used ñotherò park, respondents were asked 

about their typical recreational activities using the items described above. 

Because park use has been posited to be driven by motivations to obtain benefits (Iso-

Ahola, 1999; Driver, Tinsley, & Manfredo, 1991), in addition to park use items, respondents 

were also asked to indicate the reasons they visited parks. A five-point Likert scale (0=not at 

all, 1=slightly important, 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 that narrowed specific benefits of leisure to eight general 

psychological benefits (i.e., self-expression, companionship, power, compensation, security, 

service, intellectual aestheticism, and solitude) (Driver et al., 1991).  

Physical Activity and Personal Health Items 

Questionnaire items related to personal health were intended to obtain respondentsô 

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 (BRFSS).  

BRFSS is a cross-sectional data telephone survey designed by the Centers for Disease 

Control and Prevention (CDC) and conducted monthly by state health departments in all 50 



 

 

 

 

43 

states, the District of Columbia, Puerto Rico, and the U.S. Virgin Islands (Centers for 

Disease Control and Prevention, n.d.). State health departments use a prescribed protocol and 

standardized questionnaires to collect self-reported health status and behaviors. Computer-

assisted telephone interviewing is used to conduct the interviews and collect data through 

random digit dialing. Probability sampling methodology employed by the CDC is intended to 

produce a representative sample of adults in each state. Core questions are designed by the 

CDC annually. These questions must be asked by each state. States may choose to ask 

additional optional modules of questions also defined by the CDC.  

Meta-analysis of BRFSS measures (see, Nelson, Holtzman, Bolen, Stanwyck, & 

Mack, 2001) have been determined to be at least moderately reliable and valid. This included 

measures of sedentary lifestyle and leisure-time 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 metropolitan statistical areas 

(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 questionnaire. General health 

was measured by the item ñWould you say that in general your health is: fair, good, very 

good, excellent?ò (1=poor, 2=fair, 3=good, 4=very good, 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 exercises such as running, calisthenics, golf, 

gardening, or walking for exercise?" (yes or no). Height and weight were measured by the 
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questions "About how much do you weigh without shoes?" (pounds) and "About how tall are 

you without shoesò (feet/inches). 

Two additional 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 (Bauman, Russell, Furber, & Dobson, 2001; 

Suminski, Poston, Petosa, Stevens, & Katzenmoyer, 2005), 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 exercise).   

Demographic Characteristics Items 

Finally, the questionnaire contained questions to identify demographic characteristics 

of respondents. Demographic characteristics (gender, race/ethnicity, age, and education) 

were measured using modified census definitions. Categories for race/ethnicity, household 

income, education, and age were collapsed to reduce the burden on respondents. Age of 

children living in the home and length of time at current residence were also included. These 

measures are identified in Table 3. Frequencies for all questionnaire items are included in 

Appendix O. 
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Table 3  

 

Demographic Questionnaire Measures 

 
Item  Measures 

Gender Male 

Female 

  

Race/Ethnicity White, not Hispanic or Latino 

Black or African American 

Hispanic or Latino 

Asian 

American Indian or Alaska Native 

Native Hawaiian or other Pacific Islander 

Other 

  

Household Income Less than $20,000 

$20,000-$39,999 

$40,000-59,999 

$60,000-$79,000 

$80,000-99,999 

$100,000 or more 

  

Education Some high school 

High school graduate 

Some college 

Associateôs degree 

Bachelorôs 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 selected. First, select demographic characteristics 

(i.e., age, education) of respondents were compared to the characteristics of the total 

population in the sampled census tracts. Respondents were older (11% of the sample was 20-

34 years of age vs. 26% in the population; 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. Fifty-seven percent of respondents had an associateôs, bachelorôs, or graduate 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 to responses to the same question collected by BRFSS 2010 in the 

Greensboro-High Point MSA. Approximately 81% of questionnaire respondents indicated 

that they had been physically active in the last month compared to approximately 77% of 

BRFSS respondents. 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 questionnaire responders. 

There was no significant difference in age between early and late respondents. Chi-square 

tests indicated that more early and late responders were of minority status (X
2
 = 10.19, 

p=.001). Because low income areas were over-sampled and those areas were also minority 

areas, this 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 methods were used to collect data. First, park characteristics were 

measured using the EAPRS tool and GIS. Second, a mail questionnaire was used to obtain 

park use, motivations, landscape preference, health, and demographic data from a sample of 

residents within a quarter-mile 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 analyses used to address research questions in this three 

article dissertation. SPSS 21 was used for all statistical analyses. Descriptive statistics were 

calculated for all study variables. Multilevel regression modeling was used to examine each 

research question. A sample size of 21 parks has been identified as acceptable for multilevel 

modeling (Kreft & De Leeuw, 1998). Because questionnaire respondents were clustered in a 

quarter-mile area of each park, respondents may have had similar characteristics. Multilevel 

modeling was an appropriate analysis because it can account for the error associated with 

clustering. Tests of the intra-class correlation coefficient for dependent variables (ICC) are 

commonly used to examine whether a clustering effect exists between groups (Garson, 

2012). They measure the extent to which observations are not independent of the grouping 

variable (i.e., quarter-mile area surrounding parks) (Garson, 2012). ICCs close to one 

indicate that observations are independent. The ICC for the dependent variable park use was 

.69 and the ICC for park-based physical activity was .75. These indicated that multilevel 

analyses were appropriate.  

Level 2 predictor variables (those measured at the park level) included EAPRS items, 

EAPRS park assessment scores, park size, and percent tree canopy. Landscape preference, 

park use, and park-based physical activity were measured at the individual level (Level 1).  

Article one corresponds to research question one: ñDo landscape preferences 

influence relationships among different park characteristics and park use and health risk 

factors (i.e., physical activity)?ò Following Baron and Kenny (1986) and Cerin and 
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MacKinnon (2008), a series of regression models were estimated to determine (1) whether 

there was a significant relationship between park characteristics and park use and park-based 

physical activity, (2) whether there was a significant relationship between landscape 

preference and park use and park-based physical activity, and (3) controlling for landscape 

preference, whether there was an attenuated effect between park characteristics and park use 

and park-based physical activity. Attenuation was evidence of mediation. Presence of 

children in the home and general health were treated as confounders.  

Article two examined the second research question, ñAre park characteristics located 

in urban parks equally distributed across areas of differing race/ethnicity and income 

composition?ò EAPRS park items, park size, and percent tree canopy cover were used in 

comparisons of park characteristics (i.e., human-made and natural characteristics present, 

character, and condition) across area race/ethnicity (minority and non-minority) and income 

(low versus middle to high). Descriptive statistics were used to describe the characteristics 

and the distribution of built and natural 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 areas, flowers, 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 presence or absence 

variables. Additionally, the cleanliness of sitting and resting features, which included tables, 

seat walls, and benches (not associated with trails), was also included.  
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Outcome variables were compared across area race/ethnicity (minority and non-

minority) and income composition (low versus middle-to-high). A series of t-tests were used 

to compare means for normally distributed variables with homogenous variances (percent 

canopy, benches, and trash cans). The Mann-Whitney test was used to test means for 

variables not meeting these assumptions (acres, courts, fields, restrooms, trails, drinking 

fountains, picnic areas, and shelters). Fisherôs exact tests were used to test associations 

between the presence or absence of wooded areas, flowers, shrubs, and landscaping beds and 

the condition and cleanliness of characteristics across park area race/ethnicity composition.  

Article three examined the third research question, ñDo associations between park 

characteristics and park use and park-based physical activity vary by area race/ethnicity and 

income composition?ò First, six multilevel regression models were used to compare 

relationships between park size, park assessment scores, and percent tree canopy and park 

use and park-based physical activity in minority and non-minority areas. Second, six 

multilevel regression models were used to compare relationships between park size, park 

assessment scores, and percent tree canopy and park use and park-based physical activity in 

low and medium-high income areas. Presence 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 summarizes findings and discusses practical 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 indicates that 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 associated with PA and park use, few studies have considered the role that 

preferences for landscapes play in physical activity behaviors. In particular, little is known 

about landscape preference as mediators underlying relationships between physical 

characteristics of parks and park use and physical activity. This study examined the extent to 

which landscape preference mediated relationships between park size, park quality, percent 

tree canopy, and park use and park-based PA. Park assessment scores, size, and extent of tree 

canopy in 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 mail survey (N=230). Multilevel mediation analyses were conducted to 

investigate the 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 canopy and park-based 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 highly enclosed, least-developed park 

settings. Further research is needed to identify other underlying mechanisms operating within 

the relationships between park characteristics, park use, and park-based PA neighborhood 

park settings.  

INTRODUCTION  

Public parks and green 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 activity (Cohen et al., 2007; Institute of Medicine 

and National Research Council, 2009; Maller, Townsend, Pryor, Brown, & St Leger, 2006). 

Benefits of regular physical activity are well-established and include reduced risk of 

overweight and obesity, type 2 diabetes, loss of muscle strength and joint function, colon 

cancer, and cardiovascular diseases (U.S. Department of Health and Human Services & U.S. 

Department of Agriculture, 2005). A growing body of research shows that parks and 

recreation facilities associate positively with overall physical activity among children and 

adults (see Kaczynski & Henderson, 2007). Most previous studies have examined physical 

activity, weight status, and park use in relation to residential proximity and accessibility to 

parks and green space (Bodin & Hartig, 2003; Cohen et al., 2006a; 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 active (Cohen et al., 2007; Frank 

& Engelke, 2001; Giles-Corti et al., 2005; Humpel et al., 2002). Among adults, proximity to 
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parks and green spaces has been found to be negatively associated with obesity (Nielsen & 

Hansen, 2007) and obesity-related morbidity such as hypertension, coronary heart disease, 

and diabetes (Maas et al., 2009). For children, a greater proportion of park areas close to 

home (James et al., 2006) and greater access to recreational facilities (Davison & Lawson, 

2006) have been found to be associated with greater physical activity. Studies examining 

access and proximity to parks have contributed important evidence that has identified parks 

as viable settings for community-based 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, paths, and natural 

characteristics (e.g., trees, flowers, grass) promote park use and park-based activity (Lindsey 

et al., 2008; McCormack et al., 2010). Trails, 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). Additionally, the 

presence of shade has been linked to park use by children and their caregivers (e.g., Ferré, 

Guitart, & Ferret, 2006; 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., 2006a; Timperio et al., 2008). 
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Studies that have examined the relationship between 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 park settings, as they relate to park use and physical activity, 

unexamined. A substantial body of literature exists on landscape preference research (e.g., 

Anderson, 1978; Daniel & Boster, 1976; de Groot & van den Born, 2003; Gallagher, 1977; 

Hammitt, 1979; Herzog, Kaplan, & Kaplan, 1989; Kaplan, 1977; Kaplan, 1985; Rabinowitz 

& Coughlin, 1970; Strumse, 1994b; Zube, 1974). Aesthetic preferences for trees, greenery, 

bushes, gardens, flowers, grass, and vegetation maintenance in parks has been associated 

with park 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., 2008). Only a few studies have examined landscape preference in urban parks 

(e.g., Lindsey et al., 2008; Nordh et al., 2009; Schroeder & Anderson, 1984). Few, if any 

studies have examined the mediating role landscape preference may play between park 

characteristics and physical activity in urban parks. Limited understanding about preferred 

settings for physical activity (Jorgensen & Gobster, 2010) in 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 preference may 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 vegetative management 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 characteristics and park use and park-based PA 

in a sample of urban adults.  

BACKGROUND  

Size (Giles-Corti et al., 2005; Kaczynski et al., 2008), availability and proximity (see 

Kaczynski & Henderson, 2007 for review), and attractiveness (Giles-Corti et al., 2005; 

Leslie, Cerin, & Kremer, 2010; McCormack et al., 2010) of parks 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 study in Bristol, 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). Study respondents living closest to ñformalò 

parks were more likely to meet physical 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 increased physical activity. Additionally, human-made features, such as courts, 

playgrounds, open spaces, and paths (Floyd et al., 2008a; Shores & West, 2008) and natural 

characteristics have also been found to be positively associated with physical activity in 

parks. For example, Kaczynski et al. (2008) found trails, water areas, wooded areas, and 

meadows to be better predictors of physical activity than more developed facilities such as 

restrooms, bicycle racks, and landscape plantings. Finally, the quality of parks has been 
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positively associated with park use. A study in Switzerland examined the degree of use of a 

nearby recreation area in relation to perceived quality and found that perceived overall 

quality predicted use intensity (Frick et al., 2007). 

This relatively new and rapidly emerging line of research has begun 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 promote park use and physical 

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 of vegetation and visual attractiveness have been found to be relevant to perceptions 

of attractiveness and recreation area use (Frick et al., 2007; Goossen & Langers, 2000; 

Humpel et al., 2002; Manfredo, Driver, & Tarrant, 1996), fewer studies have examined 

subjective preferences for specific landscape characteristics (i.e., landscape preference) in 

urban parks.  

Landscape preference has been described as a measure of landscape aesthetic quality 

(Nassauer, 1995). Environmental psychology research conducted over the last thirty years 

provides a foundation for examining landscape preference as a mediating variable between 

park characteristics and physical activity. This literature indicates that humans prefer natural 

environments over urban environments (Anderson, 1978; de Groot & van den Born, 2003; 

Gallagher, 1977; Hammitt, 1979; Herzog, Kaplan, & Kaplan, 1982; Kaplan, 1985; Strumse, 

1994b). Natural environments are generally described as lacking human-made constructions 

(e.g., buildings, roads, fences, etc.) but not lacking management (Balling & Falk, 1982). 
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Therefore, parks have been considered natural environments (Balling & Falk, 1982). 

Research has suggested that park-like settings characterized by short grass, an absence of 

tangled undergrowth, and scattered, mature shade trees are preferred by Americans (Balling 

& Falk, 1982). Early studies indicated that people prefer these savanna-like settings to other 

alternate environments (Daniel & Boster, 1976; Kaplan, 1977; Rabinowitz & Coughlin, 

1970; Zube, 1974). Consistent with the prospect refuge theory (Appleton, 1975), such 

landscapes have been suggested to simultaneously facilitate a sense of openness and 

seclusion that have been reported as desirable in outdoor settings (Rabinowitz & Coughlin, 

1970). Prospect refuge theory (Appleton, 1975) posited that landscapes that offer protection 

(refuge) but also affordances for expansive views (prospect) are preferred. Preferred 

landscapes have been found to be characterized by a moderate degree of openness, high 

degrees of smooth ground texture, and ease of moving about the site (Kaplan & Kaplan, 

1989; Strumse, 1994a). The body of work on landscape aesthetics provided the basis for the 

hypothesis that landscape preference would mediate the relationship between park 

characteristics and physical activity.  

To our knowledge, previous studies have not examined the relationship between 

landscape preference for neighborhood park environments and physical activity. However, 

studies that have investigated preferred aesthetics in urban parks are useful in indicating 

landscape dimensions that are important to park users. For example, Chon and Shafer (2009) 

studied aesthetic responses to greenway trails to better understand how these responses 

related to the likability of greenway environments for potential users. Their study was 
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underpinned by Nasar's (1997) likability concept. Likability is comprised of meanings 

derived from inferences about the quality and character of a place and its users that can affect 

behavior (Nasar, 1997). Chon and Shafer measured likeability by asking subjects to indicate 

on a Likert scale how inviting they perceived the portion of trail they viewed. They found 

that water, smooth ground, and ordered elements were preferred over scenes characterized by 

human-made features, such as overpass bridges and roadways. Their findings confirmed the 

importance of distinctiveness and naturalness in visual appeal.  

Bjerke et al. (2006) analyzed the relationship between vegetation density in an urban 

park in Trondheim, Norway, and perceptions of the park's appropriateness for recreation. 

Using photographs to represent a vegetation density gradient (from open to very densely 

vegetated park landscape) in the most frequently visited park in the area, the researchers 

found that socio-demographic variables and value orientations were associated with 

preferences for moderately-to-densely vegetated photographs. Respondents in their forties 

preferred these photographs more than younger and older age groups. Additionally, those 

with higher education and from single family residences, and those with wildlife and pro-

ecological values, also preferred the moderately-to-densely vegetated photographs. Bejerke 

et al.ôs results suggested that wide, open spaces were not preferred landscapes; in particular, 

they were generally not preferred for recreation purposes. This suggested that more diverse 

and at least moderately densely vegetated urban park landscapes are preferred for recreation.  

Findings reported from these two studies are consistent with prospect refuge theory 

and suggest that both developed areas (i.e., human-made elements) and natural characteristics 
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can influence preference and likeability of park environments. Therefore, the current study 

conceptualized landscape preference on two conditions: level of openness and level of 

development.  

Because 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 proposed to 

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. Figure 6 illustrates how landscape 

preference may mediate these relationships in a basic mediation model (Baron & Kenny, 

1986). Park characteristics were expected to influence relationships between park use and 

physical activity and landscape preference. Landscape preference was expected to influence 

park use and physical activity. Finally, landscape preference was expected to carry some of 

the influence between park characteristics and park use and physical activity. Stated 

differently, park use and physical activity are not 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 offered by prospect refuge theory. 

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

needs (prospect) and settings that offer a sense of safety (refuge) (Appleton, 1975). Even 

though the evolution of humans has progressed and humans have learned to cope 

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

savanna-like settings (Balling & Falk, 1982). Landscape preference can also be explained as 

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

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

influence human perception and preferences (Helson, 1964). These perspectives suggest that 

innate preferences for landscape settings commingle with past experiences to affect 

landscape preference among individuals. Moreover, it is conceivable that park environments 

in close proximity to oneôs residence influence oneôs landscape preference through 

experience with the park environment.  
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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 social-ecological model. The 

social-ecological model can account for interactions between people and their physical, 

social, and cultural environments (Stokols, 2000). It has become a predominant framework 

for understanding how the environment shapes health behaviors such as physical activity and 

inactivity (Sallis et al., 2008). It recognizes that interventions to promote health behavior are 

more likely to be successful when they target multiple levels of influences (e.g., 

intrapersonal, interpersonal, built environment, policy). Moreover, social-ecological models 

recognize that physical activity behaviors are conducted in particular places, or behavior 

settings, with specific characteristics (Sallis et al., 2006). The behavior setting concept 

(Barker, 1968) recognized that attributes in the physical environment characterized by 

predominant, stable sets of activity can influence patterns of behavior. Behavior settings, 

defined as small-scale social systems where people interact with both other people and 

inanimate objects to engage in regularly occurring behaviors (Barker, 1968), can shape park 

use and physical activity behaviors. Specific behavior settings in parks represent ómicroô 

social environments that can initiate interactions in these specific settings (Bronfenbrenner, 

1979). From a practical perspective, micro environments represent smaller scale elements 

within parks that can be quickly modified at 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) 

park audit tool (Saelens et al., 2006) and GIS. Second, a mail survey was conducted to collect 

data on landscape preference, park use, health, and demographic characteristics about 

individuals surrounding each study park. All study 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 limits of Greensboro, 

North Carolina. Parks serving neighborhoods were purposively selected based on three 

criteria. First, census data were used to identify tracts with diverse race/ethnicity and income 

levels. Census tracts were examined for race/ethnic composition (i.e., White non-Hispanic, 

African American, and Hispanic) and annual median household income. ArcGIS 9.3.1 was 

used to identify desired census tracts and parks. 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 & Bennington, 1993; Floyd et al., 2008b). Summary File 1 Census 2010 data 

were used for this examination. Annual median household income of census tracts was 

estimated from the American Community Survey (U.S. Census Bureau, n.d.-b). Given its 

highly skewed distribution, income was grouped by 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 $42,023-$133,304. Because of the low number 
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of parks located in high income tracts, medium 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 passive outdoor 

recreational activities within census tracts of desired race/ethnicity and income 

characteristics. Third, neighborhood parks without overlapping quarter-mile service areas 

were selected for inclusion in the study. Quarter-mile buffers have been widely used by 

researchers to define park-adjacent neighborhoods and park catchment areas (Nicholls, 2001; 

Su et al., 2011; Wolch et al., 2005) in physical activity research (Cohen et al., 2006b; 

Hoehner et al., 2005; Loukaitou-Sideris & Sideris, 2009; Wells & Yang, 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 the actual paths via roadway, trail, or sidewalk that 

people must travel to get to a park entrance (Nicholls, 2001).  

Data Collection 

Physical Park Characteristics 

The EAPRS audit tool was used to measure characteristics within and adjacent to the 

20 study parks. EAPRS was developed to facilitate research on the relationship between park 

environments and physical activity in parks (Saelens et al., 2006). The tool was designed to 

collect data related to the character, condition and size of specific use areas (e.g., open space, 

wooded areas, etc.), water areas, playground areas, fields, courts, and other amenities and 
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facilities (e.g., restrooms, shelters, etc.). Inter-rater reliability has been found to be highest for 

items assessing presence and number of elements. Items measuring condition showed modest 

but acceptable reliability ratings. Cleanliness and aesthetic items have the lowest reliability 

(Saelens et al., 2006).  

EAPRS was used to provide counts and assess presence or absence, condition (poor, 

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 tool during a three-

and-a-half-hour training session. During the classroom portion of the training, volunteers 

were oriented to the EAPRS protocol, the EAPRS tool, and example conditions and measures 

documented in the Guidebook for EAPRS Direct Observation Tool (Saelens et al., 2011). 

Subsequent to the classroom 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 between July 12 and August 8, 2012, on weekdays and weekends between the hours 

of 8 a.m. and 5 p.m. 

Independent Variables 

The condition of each park was measured using a scoring tool developed for the 

EAPRS instrument that calculated park assessment scores. The method for computing park 

assessment scores was adapted from the scoring rationale implemented by the creator of the 

EAPRS tool for childrenôs park spaces (Saelens et al., 2011). Park assessment scores were 

calculated by multiplying the sum of condition and cleanliness items with an element 
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presence multiplier (that weighted features promoting physical activity more than those that 

did not) for all sub-sections of the instrument. Subsequently, all sub-section scores were 

summed to produce an overall park assessment score for each park. The method used was 

modified from the childrenôs version by giving more weight in the scoring to those elements 

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 measures were obtained from local government GIS databases. 

Mail Survey 

A mail survey was conducted to collect park use, physical activity, health, and 

demographic data. A sample of adults was randomly drawn from residential addresses 

located within quarter-mile buffers surrounding the 20 study parks. Residential addresses 

within the study areas were obtained using county GIS parcel and multi-family shapefiles 

obtained from the city of Greensboro. Eight-hundred-ninety-three residential addresses were 

generated from the street address of the residences, rather than the ownerôs address, to target 

persons who rent or own a home within a quarter-mile of each park. Areas surrounding parks 

in low income areas were oversampled by 10%.  

The protocol for the mail survey followed a modified version of Dillmanôs Tailored 

Design Method (Dillman et al., 2009). A letter explaining the study was sent to each 

residence, along with a questionnaire and a postage-paid return envelope. A thank you-

reminder post card followed the first mailing approximately two weeks later. Approximately 

two weeks after the post card was mailed, non-respondents were sent a second letter, 
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questionnaire, and postage-paid return envelope. As an incentive to participate in this study, 

four $50 Target gift cards were raffled to respondents.  

Of the 893 questionnaires mailed, 145 were returned as undeliverable. Two-hundred-

thirty-five questionnaires were completed and returned from the remaining deliverable 748 

addresses. Five duplicate questionnaires returned from the same address and one sparsely 

completed were eliminated to yield 230 usable questionnaires for analyses. A response rate 

of 31% was achieved (230 returned/748 usable addresses).  

Because no data are available on characteristics of non-respondents, potential of non- 

response bias was measured by comparing responses of early (those responding before the 

second full mailing) and late (those responding after the second full mailing) survey 

respondents (Hammitt & McDonald, 1982). T-tests for independent samples for respondent 

age did not result in significant differences between early and late responders. Chi-square 

tests for nominal variables (gender, physical activity) and ordinal variables (education, 

general health, walking for exercise) did not show significant differences between early and 

late responders. A significant difference was found for minority versus non-minority 

respondents, with more early and late respondents being of minority status (X
2
=10.19, df=1, 

p=.001). Because low income areas were oversampled by 10% and because the majority of 

respondents in low income areas were of minority status (64%) versus non-minority status 

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

Dependent Variables 

Park use was measured by the item ñHow often do you usually visit the park closest 

to your home (check one)ò using a six-point ordinal scale (0=never, 1=rarely, 2=a couple of 

times a month, 3= once per month, 4= a few times a week, 5=daily) (Cohen et al., 2006b). To 

facilitate interpretation, this variable was recoded to 1= never ï rarely, 2= once a month ï 

couple times a month, and 3= few times a week ï everyday. Park-based PA was a 

dichotomous measure derived from responses to the question ñWhat do you usually do when 

you visit the park closest to your home? (check all that apply: walk, walk with dog, jog/run, 

bicycle, sit in park (relax), supervise childrenôs play, baseball/softball, 

celebrations/eat/picnic, frisbee, soccer, other, I donôt go to the park closest to my home.ò 

Many activities listed have been used in past research (e.g., Scott, 1997). Responses were re-

coded as ódid participateô or ódid not participateô in active park use. Physical activities (e.g., 

walk, 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, or 

relaxing were coded as 0=no active participation. This classification of physical activity 

intensity (active vs. not active) is consistent with metabolic equivalents established for a wide 

range of activities published by Ainsworth et al. (2000). 

Confounding Variables 

Previous research has found general health to be positively associated with 

participation in physical activity (King et al., 1992) and the presence of children in the home 
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to be positively associated with park use (Kemperman & Timmermans, 2006). Therefore, 

general health and presence of children in the home were treated as confounding variables. 

The measure for general health was derived from the Behavioral Risk Factor Surveillance 

System (BRFSS). BRFSS is a cross-sectional telephone survey designed by the Centers for 

Disease Control and Prevention (CDC) and conducted monthly by state health departments in 

all 50 states, the District of Columbia, Puerto Rico, and the U.S. Virgin Islands (Centers for 

Disease Control and Prevention, n.d.). Meta-analysis of BRFSS measures (e.g., Nelson et al., 

2001) has shown them to be at least moderately reliable and valid. General health was 

measured by the survey item ñWould you say that in general your health is: poor, fair, good, 

very good, excellent?ò (1=poor, 2=fair, 3=good, 4=very good, 5=excellent). Presence of 

children in the household was a dichotomous measure derived from responses to the survey 

question ñWhat are the ages of children living in your home? (check all that apply: 0-5, 6-12, 

13-18, I donôt have children living in my home).ò Responses were recoded to 0=no children 

in the household or 1=children in the household. 

Landscape Preference Measures 

Mediating Variables 

To obtain landscape preference measures for the mediation analysis, a photosampling 

procedure was developed to select photographs for inclusion in the mail survey. Photographs 

of Greensboro parks were purposively taken to represent a range of existing landscape 

settings and characteristics common in the study parks. Specifically, the settings 

photographed ranged from minimally developed and more enclosed settings to more fully 



 

 

 

 

68 

developed settings that are more open. Limiting the environments of interest to level of 

development and openness conforms to Kaplan and Kaplanôs (1989) recommendation for 

being explicit about the types of environments and selection criteria to be used in 

photosampling. Development was defined as human-made (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 enclosure (Nasar, 2008).  

Two-hundred-eighty-six black-and-white 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 variety (Shuttleworth, 1980), black-and-white photographs 

were used in this study because color photographs have been found to influence preferences 

(Nassauer, 1995). Additionally, black-and-white photographs have been shown to elicit more 

extreme and differentiated responses (Shuttleworth, 1980). Therefore, respondentsô 

preferences were expected to be pronounced. A tripod was used to approximate eye-level 

views in order to best approximate a human scaled view. Photographs were taken on 

weekdays between 8 a.m. and 10:30 a.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 procedures for purposively 

selecting a final sample of photographs for inclusion in surveys. Researchers have either 

selected the photographs based on their own best judgment (e.g., Bjerke et al., 2006; Nordh 
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et al., 2009), consulted with experts for input (e.g., Chon & Shafer, 2009; Ryan, 2012), or 

used a panel of experts to rate and select photographs for desired criteria (Anderson & 

Schroeder, 1983; Yang & Brown, 1992). The latter method was used for this study.  

To select the final photographs, the researcher (CMB) 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. Selected photographs represented the most variation of level of 

openness and level of development. Second, to select the final nine photographs to be 

included in the survey, a panel of expert judges holding degrees in landscape architecture or 

working within the field of landscape architecture completed a sorting task.  

Individually, each expert sorted 48 photographs that were randomly arranged in a six-

by-eight grid on two conditions: 1) degree of openness (low, medium, high), and 2) degree of 

development (low, medium, 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%. Photographs with majority 

agreement for low openness/low 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 openness/medium 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. Figures 7, 8, and 9 are examples of photographs 

included in the mail survey. 

 

 

 

 

 

Figure 7. Example Photograph of Low Openness/Low Development Setting 

 

 

 

 

 

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

 

 

 

To measure landscape preference in park environments, survey respondents rated the 

extent to which they would like to participate in physical activities in each of the nine 

settings pictured on a five point scale (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 methods (Herzog & Bryce, 2007; Herzog & Kropscott, 2004; Herzog & 

Smith, 1988; Jorgensen et al., 2002). Physical activity was defined for respondents as active 

activities such as walking and jogging/running. Means for preference responses were 

computed for the three photographs depicting low development/low openness, the three 

photographs depicting medium development/ medium openness, and the three photographs 

depicting high development/high openness. These means were subsequently used in the 

mediation analysis.  
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Statistical Analysis 

Descriptive statistics were calculated for all study variables. Frequencies and 

percentages are reported for park use, park-based PA, general health, children in the home, 

and demographic variables. Means and standard deviations are reported for continuous 

measures, park characteristics, and landscape preference. A logit transformation was used for 

park size due to non-normality. 

Multilevel modeling was employed to test relationships between predictor, mediating, 

and outcome variables because survey respondents were located within quarter-mile buffers 

of each park. Multilevel modeling can account for error produced as a result of clustered 

survey respondents. Intra-class correlation coefficients for dependent variables (ICC) were 

observed to determine whether a clustering effect existed between parks (Garson, 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 park-based PA was .75, indicating that multilevel 

analyses were appropriate.  

Predictor variables were analyzed at two levels. Level 2 predictor variables (those 

measured at the park level) included park assessment scores, park size, and percent tree 

canopy. The dependent variables (park use and park-based PA) were individual level 

variables (Level 1). Multilevel linear regression, commonly used for ordinal variables in 

multilevel analysis (Bauer & Sterba, 2011), was used for the dependent variable park use and 

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

21. 

A modified approach to Baron and Kennyôs (1986) mediation method was conducted 

to determine if mediation was present. In step one, relationships between park characteristics 

and landscape preference were tested. In step two, relationships between landscape 

preference and park use and park-based PA, controlling for park characteristics, were tested. 

Step three was conducted only where the results of step one and two were statistically 

significant. This involved testing relationships between park characteristics (i.e., park size, 

assessment scores, and percent canopy) and park use and park-based PA. Step three did not 

require a significant relationship between predictors and dependent variables (Cerin & 

MacKinnon, 2009; Hayes, 2009). In step four, relationships between park characteristics and 

park use and park-based PA, controlling for landscape preference, were tested. Attenuation 

of the relationship between park characteristics, park use, and park-based PA, when 

controlling for landscape preference, was evidence of mediation. 

RESULTS 

Park Characteristics 

 Park assessment scores for study parks (N=20) ranged from 220 to 386 (M=320.15, 

SD=48.84) out of a possible high score of 626. Overall, the study parks were found to be of 

average quality and condition, with higher scores indicating a higher number of elements and 

quality. Parks size ranged from 4 to 46 acres (M=13.50, SD=11.76). Percent tree canopy in 

the study parks ranged from 13.33% to 88.57% (M=49.90, SD=20.35). Total length of 
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sidewalk within a quarter-mile buffer of parks ranged from zero to 23,000 feet (M=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 openness/low development 

settings was 2.37 (SD=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 (SD=1.13). The mean for preferences of high openness/high development settings 

was 3.11 (SD=1.21). Descriptive statistics for study variables are provided in Table 4. 
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Table 4  

 

Descriptive Statistics for Study Variables 

 
Variables Mean SD Range 

Park Characteristics (N=20)     

 Park Assessment Scores 230.15 48.84 220.0 386.0 

 Park Size 13.14 11.58 4.0 46.0 

 Percent Tree Canopy 49.90 20.35 13.33 88.57 

Respondent Characteristics (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 (%) 

 Never ï rarely 96 (41.9) 

 Once a month - couple times/mo. 72 (31.4) 

 Few times/wk. - everyday 61 (26.6) 

Park-based 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) 

 25 ï 49 74 (34.1) 

 50 + 137 (63.1) 

Education  

 < than associateôs degree 92 (42.2) 

 Associateôs degree ï professional 

degree 

103 (57.9) 

Race/Ethnicity  

 Minority 147 (63.9) 

 Non-minority 83 (36.1) 
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Mediation Analysis 

 Two relationships met the mediation threshold. First, 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 associated with more frequent use 

of parks (ɓ=0.010, t=2.57 p=.011). A higher percentage of canopy in parks was significantly 

associated with a stronger preference for low openness/low development PA settings 

(ɓ=0.022, t=2.74 p=.007). Preferences for low openness/low development PA settings were 

associated with more frequent park use, controlling for percent canopy (ɓ=0.208, t=5.31 

p=.000). Accounting for landscape preference reduced the relationship between percent 

canopy and park use to non-significance, indicating full mediation (ɓ=0.005, t=1.40 p=.163). 

These relationships are presented in Figure 10.  

 



 

 

 

 

77 

 

Figure 10. Full Mediation of Percent Canopy and Park Use by Preferences for Low 

Openness/Low Development PA Settings 

 

 

 

Second, landscape preference for low openness/low development settings was found 

to partially mediate the relationship between percent canopy and park-based PA. A positive 

but non-significant relationship was observed between percent canopy and physical activity 

(ɓ=0.011, t=1.37, p=.216). That is, greater extent of canopy in parks tended to be associated 

with active park use. As described earlier, a significant association between park 

characteristics and dependent variables was not a requirement for mediation (Cerin & 

MacKinnon, 2009; Hayes, 2009). Again, a positive and significant relationship was observed 

between percent canopy and preferences for low openness/low development PA settings 

(ɓ=0.022, t=2.74, p=.007). A positive and significant relationship was found between 

preferences for low openness/low development PA settings and park-based PA, controlling 
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for percent canopy (ɓ=0.519, t=3.88, p=.000). Accounting for landscape preference increased 

non-significance in the relationship between percent canopy and physical activity, indicating 

partial mediation (ɓ=0.006, t=0.490, p=.631). These relationships are presented in Figure 11. 

Landscape preference for high openness/high development and medium 

openness/medium development PA settings was not found to mediate relationships between 

park characteristics and park use or park-based PA. 

 

 

 

Figure 11. Partial Mediation of Percent Canopy and Park-based PA by Preferences for Low 

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 settings as a potential mediator operating between park 

characteristics (i.e., park size, park score, and percent canopy) and park use and park-based 

PA. Preferences for low openness/low development PA settings fully mediated the 

relationship between percent canopy and park use and partially mediated the relationship 

between percent canopy and park-based PA. Mediation indicated that the relationship 

between percent canopy and park use and park-based PA was not as strong when preference 

for low openness/low development 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 canopy and dependent variables suggested that 

preference for these settings did not carry any influence (i.e., weaken the relationship) in the 

relationship between percent canopy and park use and park-based PA. This study extended 

the line of research that has increasingly examined relationships between the physical 

characteristics of parks and park use and park-based PA 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 relationships between park size, park 

quality, and park tree canopy and park use and park-based PA. Full mediation by preferences 

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 predicted increased park 

use. It appears that relationships between characteristics of park settings (i.e., the amount of 

tree canopy) and park use and park-based PA were filtered through preferences for highly 

enclosed, least-developed settings but not through more open least-developed settings. In 

other words, preference for these settings was an important underlying mechanism within the 

relationship between tree canopy and park use. While previous studies show that physical 

characteristics of parks associate with park use and park-based 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. 

The findings for the component parts (i.e., the relationships 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 indicated aesthetic preferences for trees and other natural characteristics were 

positively associated with park use (McCormack et al., 2010). Partial mediation by 

preference for highly enclosed, least-developed PA settings suggested that these preferences 

also play a role within the relationship between tree canopy and park-based PA. Where 

physical activity was concerned, our findings, for the component parts of mediation analysis, 

again align with past research that has examined relationships between natural characteristics 

and park-based PA. For example, studies have indicated that wooded areas predict physical 

activity (Kaczynski et al., 2008) and that trees are among the most desirable elements that 

influence use of parks for physical activity (Giles-Corti et al., 2005). Results from this study 
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suggested that landscape preferences made a difference in the extent to which parks are used 

for PA and the frequency of general park use. 

It is important to note that only highly enclosed, least-developed settings weakened 

the relationships between percent canopy and park use and park-based 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 

underlying mechanism within these relationships. Other non-findings relative to mediation 

(not reported) also were important to the specification of underlying mechanisms operating 

within relationships between park characteristics and park use and park-based PA. Park size 

was not associated with landscape preference for any level of openness and development. 

This meant that the size of the park closest to respondentsô homes did not influence their 

preferences for different landscape settings. Therefore, landscape preference for high 

openness/high development and medium openness/medium development PA settings was not 

found to mediate relationships between park size and park use or park-based PA. The fact 

that park size did not bear on landscape preference or park use is contrary to previous 

research that found that larger, more 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 development settings, they did predict landscape preference for high 

openness/high development settings. However, relationships between park assessment 

scores, park use, and park-based PA were not weakened when landscape preference for high 
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openness/high development was considered. Therefore, mediation was not observed. This 

indicated that simply observing the relationship between park condition and quality may 

provide sufficient understanding about this relationship. Based on the full and partial 

mediating effect of highly enclosed, least-developed park settings on relationships between 

tree canopy and park use and park-based PA, these preferences should not be left 

unexamined. Our study contributed to the literature by specifying some of the underlying 

mechanisms that are and are not operating between the amount of tree canopy in parks and 

park use and park-based PA.  

The second way our study contributed to the literature is through the use of 

photographs to measure landscape preference in neighborhood parks as it related to park use 

and PA. Other studies that have used photographs in park settings have examined 

relationships between landscape preference and personal safety in urban parks (Schroeder & 

Anderson, 1984), psychological restoration in urban parks (Nordh et al., 2009), urban trail 

use (Chon & Shafer, 2009), and 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 specifically in neighborhood parks. Greater access 

and proximity to neighborhood parks is associated with greater recreational activity (e.g., 

Hoehner et al., 2005; Humpel et al., 2002). Information about preferred landscape 

characteristics in neighborhood parks that could promote park use and PA could lead to 

modifications through maintenance and design that maximize preferred characteristics. 
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The third contribution made in this study was to extend current research by 

examining the amount of tree canopy as a predictor of park use and physical activity. Park 

size (Giles-Corti et al., 2005; Kaczynski et al., 2008) and more general natural features of 

parks (i.e., wooded areas, meadows, open spaces, etc.) (Kaczynski et al., 2008) have been 

examined as characteristics of parks that may influence use and PA. The amount of tree 

canopy in parks has not been examined in these relationships. Examining the relationship 

between the amount of tree canopy and park use and PA is important for two reasons. First, 

to fully understand how park characteristics relate to park use and PA, tree canopy should be 

quantified beyond general approximations of wooded areas. Second, because trees provide 

important ecosystem services and indirect benefits to human health, it is becoming 

increasingly important to examine the interrelationships between tree canopy, physical 

activity, and other human health outcomes in public parks where tree canopy can be managed 

and modified through public policy. The benefits of urban trees have been well documented. 

They provide ecosystem services such as the reduction of urban temperatures (Oke, 

Crowther, McNaughton, Monteith, & Gardiner, 1989) 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, 2002). A recent study found that the loss of 100 million 

trees in the East and Midwest was associated with increased cardiovascular-related deaths 

and deaths due to illnesses of the lower respiratory system (Donovan et al., 2013). This 

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 more precise 

measurements of tree canopy, such as tree audits, to most accurately quantify this park 

characteristic. 

Findings concerning tree canopy and vegetation have three implications that are 

relevant to the planning, management, and maintenance of parks. First, planning processes 

for new park development should solicit public input about both preferences for human-made 

facilities and amenities and preferences for natural features, such as trees and landscaping. 

Landscape preference could vary from neighborhood to neighborhood and has been found to 

vary across population groups (see, Johnson & Bowker, 1999; Kaplan & Talbot, 1988; 

Payne, Mowen, & Orsega-Smith, 2002; Philipp, 1993; Virden & Walker, 1999). 

Understanding and responding to landscape preference through park design and renovation 

could help to promote localized park use and park-based PA. Because tree canopy provides 

shade, which has been found to be a correlate of park use (Ferré et al., 2006; Tucker et al., 

2007; Veitch et al., 2006) and physical activity (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.  

Second, a better understanding of preferred levels of vegetation can inform park 

maintenance routines. Attractiveness (Humpel et al., 2002) and personal safety (Foster & 

Giles-Corti, 2008; Leslie et al., 2010) have been found to influence use of parks and physical 

activity. In a study that examined perceptions of personal safely, security, and visual 

attractiveness in 17 urban park sites in Atlanta and Chicago, perceived safety was predicted 
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by view, distance, grass, water, and human-made features (Schroeder & Anderson, 1984). 

However, human-made features decreased visual attractiveness and natural features such as 

woody vegetation and water increased visual attractiveness (Schroeder & Anderson, 1984). 

This suggested that there is tension between perceptions of safety and preferences of natural 

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. Similarly, 

Crime Prevention through Environmental Design (CPTED) (Jeffery, 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 parks and other public spaces.  

A third implication related to landscape preference as a mediator in relationships 

between park characteristics and park use and PA concerns balancing both conservation 

efforts and park development. For example, more densely vegetated parks may not be 

preferred PA settings; however, more densely vegetated parks provide important ecosystem 

services. As previously noted, trees can provide important ecosystem services. These include 

carbon storage and sequestration, reduced ultraviolet radiation, cooler air temperatures, and 

reduced heat island effects (Chiesura, 2004; Platt, 2006). Therefore, thoughtful consideration 

must be given to the preferences of constituents as well as the benefits park environments 

deliver from an environmental perspective. Park systems are recognized as important 

components of public green infrastructure in urban environments that can, for example, 

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

specifically 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 that convey direct and 

indirect benefits to the environment and human health.  

Conclusion 

Perceived attractiveness has been found to predict physical activity (Giles-Corti et al., 

2005; Leslie et al., 2010; McCormack et al., 2010). The characteristics of parks have also 

been found to predict use and physical activity. Yet, landscape preference for park 

environments has previously not been considered as a part of these relationships. This study 

attempted to fill that gap by conceptualizing landscape preference as a mediating variable 

between characteristics of parks and park use and park-based PA. We considered it both a 

natural extension of previous research that has examined environmental correlates of 

physical activity and a needed one to identify 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 mediated park-based PA. This 

suggested that, in our sample, landscape preference did make a difference in the extent to 

which parks are used for PA and the frequency of general park use. These findings 
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demonstrated that individual level psycho-social factors that may influence park use and 

physical activity should not be left out of examinations that are underpinned by the social 

ecological model. Alone, psycho-social approaches to physical activity promotions and 

interventions produced marginal (Dishman & Buckworth, 1996; Marcus et al., 2000; Stone, 

McKenzie, Welk, & Booth, 1998; Taylor, Baranowski, & Young, 1998) and 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 concurrently considering other 

individual level factors that may operate within these relationships (Whitt-Glover, Bennett, & 

Sallis, 2013). Moving forward, other potential underlying mechanisms at the individual level, 

such as perceived safety, should also be examined to better understand relationships between 

the park characteristics and park use and physical activity. 

Limitations of our study included the use of cross-sectional data which prevented 

causal analysis and conclusions about temporal ordering of the study variables. A causal 

relationship between park characteristics and park use and park-based physical activity could 

not be concluded. For example, the analysis 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 neighborhoods. The inclusion of historical analysis (Boone et al., 2009) and 
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residential migration patterns (Crowder & Downey, 2010) can be used to address such issues 

in future research. An additional limitation of our study was that findings cannot be easily 

generalized beyond the study setting due to the relatively small sample of parks and park 

types. Future research that 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 types. Future research could also consider using alternative methods for measuring 

landscape preference. For example, instead of asking respondents to identify how much they 

would like to participate in physical activity in settings comprised of two conditions (i.e., 

openness and development), future studies could ask respondents to select the setting they 

would most like to be physically active in from different photographs illustrating different 

conditions. Lastly, the self-reported measure of physical activity was a limitation of this 

study. However, the measurement strategy was guided by previous studies (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 influenced by these predominant characteristics.  

Despite limitations, our 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 use and PA 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 known associations between the built environment and health outcomes, research 

has begun to examine racial/ethnic and income disparities in access to parks and other 

community features that support physical activity. Currently, it cannot be concluded that park 

characteristics are equal in quantity or condition across areas of disparate race/ethnicity and 

income composition. This study examined natural and built park characteristics across areas 

of different race/ethnicity and income composition to identify potential disparities. Twenty-

one parks in Greensboro, NC (USA) located in minority or non-minority areas and in low or 

medium-high income areas were inventoried using a park audit tool and GIS. Parks were 

compared on a number of activity areas, features, amenities, size, percent tree canopy, 

cleanliness, and condition. Independent samples, t-tests, and Mann-Whitney tests were used 

to compare means of outcome variables; Fisherôs exact tests were applied for categorical 

variables. Fewer wooded areas and more trash cans were found in low income and minority 

areas as compared to medium-high income and non-minority areas. Low income areas were 

found to have more picnic areas than their counterparts. Sitting and resting features in non-

minority areas were found to be cleaner than those in minority areas. Results showed some 

evidence of disparities in park characteristics. These findings could inform park policy and 
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design, as well as renovations and maintenance procedures, particularly in specific areas 

where existing disparities were identified. 

INTRODUCTION  

Links between the built environment and human health outcomes have been 

identified as potential pathways to improve population 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, Killingsworth, Zlot, & Raudenbush, 2003; Frank, Schmid, Sallis, Chapman, 

& Saelens, 2005; Owen et al., 2007; Saelens, Sallis, Black, & Chen, 2003; Sallis et al., 2009). 

Conversely, a well-known 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 research, modifiable built environment 

features have become prominent targets of health promotion efforts. 

Public parks, in particular, are increasingly important urban resources for the 

facilitation of human health and well-being (Maller et al., 2006). This sentiment is echoed by 

major national health organizations (e.g., U.S. Department of Health and Human Services, 

2010; Institute of Medicine and National Research Council, 2009) that have identified parks 

as important community settings for obesity prevention. Public urban parks are subject to 

public policies and regulations, making them amenable environments for promoting physical 

activity. A growing body of research indicates that parks and recreation facilities associate 



 

 

 

 

91 

positively with overall physical activity among children and adults (see Kaczynski & 

Henderson, 2007). Additionally, studies have demonstrated that people with better access to 

parks (Cohen et al., 2007; Kaczynski & Henderson, 2007) and who live in greener 

environments (Coombes et al., 2010; Michael et al., 2010) are more physically active than 

those who do not. However, it is not clear that the potential benefits of parks are equally 

available to everyone. 

Evidence from national and regional studies has suggested that differential 

availability of parks and recreation facilities in poor and minority areas may underlie health 

disparities (e.g., Cohen et al., 2006a; Estabrooks et al., 2003; Gordon-Larsen et al., 2006; 

Moore et al., 2008; Powell et al., 2006; Timperio et al., 2007; Weiss et al., 2011). Although 

somewhat mixed, findings have generally demonstrated that the availability of parks and 

facilities across these areas, as compared to non-minority and higher income areas, is not the 

same based on either the number of parks and facilities available or other aspects (e.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 socio-economic composition. 

Characteristics in park settings have been largely considered physically homogenous, though 

the attributes of parks vary widely (Byrne & Wolch, 2009). The few studies that have 

unpacked park settings to examine the quantity and quality of specific park characteristics 

associated with physical activity have found that courts, playgrounds, open spaces, paths, 

shade, and natural characteristics (e.g., trees, flowers, grass) promote park use and park-
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based activity (Cohen et al., 2006; Ferré et al., 2006; Lindsey et al., 2008; McCormack et al., 

2010; Timperio et al., 2008; Tucker et al., 2007; Veitch et al., 2006). 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 parks across 

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 

ñinterdependence of environmental conditions within particular settings and life domains and 

interconnections between multiple settings and life domainsò (Stokols, 1996, p. 286). They 

also view life domains as nested structures that exist within larger and remote ecological 

regions. Stokols suggests that analyses and interventions must account for multiple and 

interdependent levels of influence on health behavior. Thus, social ecological models have 

become predominant frameworks for understanding health behaviors, such as physical 

activity and inactivity (Sallis et al., 2008). The social ecological model of active living 

includes intrapersonal, interpersonal, physical environment, community, organizational, and 

policy environment dimensions all postulated to interact (to varying degrees) and influence 

physical activity behavior (Sallis et al., 2006). To understand how environment and policies 

might be modified to facilitate activity, this framework calls attention to interactions between 

physical activity behavior and the behavior settings in which they occur. Behavior settings 

represent small-scale social systems where people interact with both other people and the 

inanimate environment to engage in regularly occurring behaviors (Barker, 1968). The 
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behavior setting concept (Barker, 1968) recognized that spatial and social attributes of 

physical environments are characterized by predominant, stable sets of activitites that can 

influence patterns of behavior. 

In this analysis, specific behavior settings (i.e., neighborhood parks), conceptualized 

as ómicroô social environments that facilitate interactions in specific settings 

(Bronfenbrenner, 1979), were of particular interest. Micro environments represent smaller 

scale elements within parks that can be quickly modified at relatively low costs to promote 

positive changes in park 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. Deprivation amplification describes the clustering of persons with fewer 

socioeconomic resources in places that have fewer health-promoting public services and 

amenities (Macintyre et al., 2002). It may explain why lower income areas have fewer parks 

and recreation facilities (Macintyre et al., 2002). An expanded conception of environmental 

justice can also be used to understand disparities in availability of park and recreation 

facilities (e.g., Boone et al., 2009; Floyd & Johnson, 2002; Taylor, Carlos Poston, Jones, & 

Kraft, 2006). The Environmental Protection Agency (EPA) defines environmental justice as 

ñthe fair treatment and meaningful involvement of all people regardless of race, color, 

national origin, or income with respect to the development, implementation, and enforcement 

of environmental laws, regulations, and policiesò (Environmental Protection Agency, 2009). 

Disproportionate access, availability, and quality of parks and recreational facilities are also 
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postulated as injustices where disparities in exposure to the benefits of and access to parks 

and recreational facilities result from racial or class inequities (Taylor et al., 2007). Within 

this framework, injustice is also present when public policies to address inequitable access to 

these resources are absent (Taylor 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 disparities, are also 

considered (Boone et al., 2009; Floyd et al., 2008a; Taylor et al., 2007). Given that 

deprivation amplification and environmental justice asserted that health-promoting 

environments are unequally distributed by race/ethnicity and income, higher income non-

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 different socio-economic and 

racial/ethnic characteristics (e.g., Estabrooks et al., 2003; Gordon-Larsen et al., 2006; Moore 

et al., 2008; Timperio et al., 2007). For example, fewer recreational resources have been 

found in low and medium SES areas as compared to high SES areas. Additionally, a national 

study found that the geographic distribution of physical activity facilities were more 

frequently located in census block groups with higher SES (Gordon-Larsen et al., 2006). 

Higher SES areas were also reported to have significantly 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 locales. Some 

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 populations (e.g., 

Boone et al., 2009; Suminski et al., 2011; Timperio et al., 2007). For example, 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., 2009). Moore 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 New York parks found a greater number of park 

facilities and park types were located in minority and low income areas (Weiss et al., 2011). 

However, these areas had a lower amount of accessible park acreage compared to non-

minority, higher income areas (Weiss et al., 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 reversed (Weiss et al., 2011). For example, when parks in low 

income areas with the highest levels of homicides were excluded from the analysis, poorer 

neighborhoods were found to have fewer park facilities than other areas (Weiss et al., 2011).  

Natural areas, rather than more developed areas, in parks have been related to greater 

levels of physical activity (Kaczynski et al., 2008). A 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 size (Giles-Corti et al., 2005). However, it is also unclear 

whether natural green space characteristics are equally distributed across area race/ethnicity 

and income in urban parks. Some research has suggested that neighborhood green space is 

unequally distributed. Distribution of urban green space 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., 2009). However, 

few studies have addressed the question of the 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 absence 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. These findings mirror those in the broader literature 

which have examined associations between the built environment and obesity. Recent 

systematic reviews of this literature (e.g., Feng, Glass, Curriero, Stewart, & Schwartz, 2010; 

Leal & Chaix, 2011; Lovasi, Hutson, Guerra, & Neckerman, 2009) found 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 and low SES communities as compared to parks and facilities in higher SES and 

non-minority communities (Gordon-Larsen 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 may influence park use and 

physical activity. Perceptions of the environment have been shown to impact physical 

activity (Hoehner et al., 2005; Humpel, Owen, Iverson, Leslie, & Bauman, 2004). For 

example, a positive association has been found between the attractiveness of public open 

spaces and walking for physical activity (Giles-Corti et al., 2005). Additionally, supportive 

neighborhood environments comprised of greater physical activity resources, amenities, and 

higher quality were negatively associated with obesity prevalence 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 in 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 

particularly well-suited for examinations across area race/ethnicity and income due to high 

levels of racial and income segregation. Study parks (N=21) located in low (n=7) or middle 

to high (n=14) income areas and minority (n=14) and non-minority (n=7) areas were 

purposively selected based on 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.e., White non-Hispanic, African American, and Hispanic) and 

income characteristics. ArcGIS 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 & Bennington, 1993; Floyd et 

al., 2008). Summary File 1 Census 2010 data was used for this examination. Income 

characteristics were determined using annual median household income of census tracts 

estimated by the American Community Survey (U.S. Census Bureau, 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 ($29,489-$41,088), and high 

($42,023-$133,304) income tracts were combined to yield a medium-high ($29,489-

$133,304) income level. Parks located completely within or spanning two census tracts 

characterized by the same race/ethnicity and income composition were eligible for the study. 

Area race/ethnicity and income attributes for study parks are reported in Table 5. Second, 

potential study parks were limited to neighborhood parks, typically characterized by easy 

pedestrian access, playgrounds, picnicking areas, and space for active and passive outdoor 

recreational activities, within census tracts of desired race/ethnicity and income 

characteristics. Third, neighborhood parks without overlapping quarter-mile service areas 

were selected for inclusion in the study.  

Measurement and Procedures 

The Environmental Assessment of Public Recreation Spaces (EAPRS) audit tool was 

used to measure park characteristics at the 21 study parks. EAPRS was developed to evaluate 

park settings in order to examine the relationship(s) between environments and behavior 

(Saelens et al., 2006). The tool was designed to collect data related 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.). Inter-rater reliability has been 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 reliability (Saelens et al., 2006).  

EAPRS was used to assess count, presence or absence, condition (poor, fair, 

excellent), and cleanliness (not at all, somewhat, mostly to extremely) of outcome variables. 

Volunteers were trained to use the EAPRS audit tool during a three-and-a-half-hour training 

session. During the classroom portion of the training, volunteers were oriented to the EAPRS 

protocol, the EAPRS tool, and example conditions and measures documented in the 

Guidebook for EAPRS Direct Observation Tool (Saelens et al., 2011). Subsequent to the 

classroom 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 between July 12
 
and 

August 8, 2012, on weekdays and weekends between the hours of 8 a.m. and 5 p.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 cover in each park was derived by dividing canopy acres in each by the parkôs total 

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 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 areas, 

flowers, 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 presence or absence of variables. 

Due to low numbers of observations in some categories, condition variables were recoded to 

ñpoor ï fairò and ñexcellent.ò Cleanliness variables were recoded to ñnot at allò and 

ñsomewhat ï mostly to extremely.ò Additionally, the cleanliness of sitting and resting 

features, which included tables, seat walls, and benches (not associated with trails), was also 

included as a secondary outcome variable.  

Outcome variables were compared across area race/ethnicity (minority and non-

minority) and income composition (low versus middle-to-high). Studentôs t-tests for 

independent samples were used to compare means for normally distributed variables with 

homogenous variances (percent canopy, benches, and trash cans). The Mann-Whitney test 

was used to test means for variables not meeting these assumptions (acres, courts, fields, 

restrooms, trails, drinking fountains, picnic areas, and shelters). Fisherôs exact tests were 

used to test associations between the presence or absence of wooded areas, flowers, shrubs, 
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and landscaping beds and 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 using Cohenôs kappa to determine consistency among 

raters. Overall, kappa 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 presence or absence items ranged from substantial to 

perfect agreement (kappa=.756 - 1.0). Agreement among raters for condition (kappa=.537-

.921) and cleanliness (kappa=.462-.917) items was moderate to nearly perfect.  

EAPRS Park Characteristics 

Study parks (N=21) ranged in size from 4 to 46 acres (M = 13.14 acres, SD = 11.58). 

Percent canopy cover ranged from 13.33% to 88.57% (M = 48.48, SD = 20.88). The number 

of open spaces across all study parks ranged from 0-6 (M = 2.48, SD = 2.00).  

Benches and trash cans were present 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 trails (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 non-minority areas, and study parks in low and medium-

to-high income areas in Table 6. 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%). Courts (71.4%), 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 minority and non-minority areas, and study parks in low 

and medium-to-high income areas are reported in Table 7. Trail benches (85.7%), fields, 

(100%), wooded areas (76.9%), shelters (80.0%), trails (85.7%), trash cans (85.7%), and 

landscaping beds (100%) were mostly to 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. Frequencies for the cleanliness of features for all study parks, parks in 

minority and non-minority areas, and parks in low and medium-to-high income areas are 

reported in Table 8. The presence of flowers, landscaping beds, and shrubs was too scarce to 

test condition and cleanliness associations across selected areas. 

Parks in minority areas ranged from 4-30 acres in size (M=11.71). Parks in non-

minority areas ranged from 5-46 acres in size (M=16.0). Means for number of acres, courts, 

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

Results indicated there was a marginally significant difference between the number of trash 

cans in parks located in non-minority and minority areas (t= -2.10, df=19, p=.050). No 

differences between non-minority and minority park areas were found for other count 

variables. Wooded areas were significantly more likely to be located in parks in non-minority 

areas rather than in parks in minority areas (p=.015).  

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%), and trash 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%). In non-minority 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 were found to be in poor to fair 

condition as were courts (66.6%). Park comparisons between minority and non-minority 

areas found no significant associations for the condition of features.  

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

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 these parks were rated as not at all 

to somewhat clean. Wooded areas were evenly split between being rated as mostly to 
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extremely clean and not at all to somewhat clean. In non-minority areas, all places to sit and 

rest, open spaces, fields, wooded areas, shelters, trails, 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 non-minority areas. Comparisons across parks in minority and 

non-minority areas found places 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 parks in non-minority 

areas (p=.022). 

 Parks in low income areas ranged from 4-13 acres in size (M=7.57). Parks in medium 

to high income areas ranged from 4-46 acres in size (M=15.93). The comparison of count 

variables found that means for number of trash cans between medium-high (M=2.21) and low 

income (M=3.88) park areas were significantly different (t= -2.68, df=19, p=.015). The 

means of percent tree canopy between medium-high (M=54.85%) and low income 

(M=35.74%) park areas were also significantly different (t= 2.15, df=19, p=.045). 

Additionally, the number of picnic areas was significantly different (U=70.0, p=.046) 

between the medium-high (M=.14) and low (M=.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 parks in medium-to-high 

income areas rather than in parks in low income areas (p=.041).  

 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 cans. All 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. In medium-to-high income area parks, places to sit and rest (58.3%), 

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%). The condition of flowers was evenly 

split between excellent and poor to fair in low and medium-to-high income area parks. No 

significant associations were found for the condition of characteristics across parks with 

disparate area income composition.  

 Park features 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%). Picnic and 

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 cleanliness of medium-to-high income area parks was similar to 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%), trails (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 features in medium-to-high income 

area parks were rated as primarily not at all to somewhat 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 examined. This study examined both the 

availability and condition of built and natural park features across area race/ethnicity and 

income in Greensboro, North Carolina. Several differences between the number, presence or 

absence, conditions, and cleanliness of park features 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 non-minority area parks. Additionally, minority area parks were 

characterized by the presence of fewer 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 their medium-to-high income counterparts. The 

following section compares these 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 income areas 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 with fewer wooded areas were located in more highly developed areas 

than non-minority and medium-to-high income areas. However, subsequent analyses to 

compare the mean percentage of buildings within minority and non-minority and low and 
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medium-to-high income areas 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 income (Vaughan et al., 2013). Although 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 areas. Few studies have examined tree canopy in parks. However, findings 

related to wooded areas and tree cover in the current study align with previous examinations 

have examined tree canopy in urban areas. For example, urban trees were found to be 

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

and fewer street trees were found in poor and minority areas in Tampa, FL (Landry & 

Chakraborty, 2009) and New York, NY (Neckerman et al., 2009). 

Research examining the prevalence of natural characteristics (e.g., canopy cover, 

wooded areas, flowers, etc.) 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 

radiation, cooler air temperatures, and reduced heat island effects (Chiesura, 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 and maintain 

residential green space (Heynen et al., 2006). Additionally, trees have been found to 

positively influence psychological restoration (Nordh et al., 2009). A sizable literature has 

substantiated the positive relationship between natural environments and psychological 
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restoration (see Bell, Wilson, & Liu, 2008a; Kuo, 2010), defined as the capacity of these 

environments to replenish attention abilities (Kaplan & Kaplan, 1989). Fewer wooded areas 

in minority and low income areas signaled that residents of low income and minority 

neighborhoods may lack the benefits that natural park features convey.  

The presence of wooded areas and trees is also important because aesthetic 

preferences for trees and other natural characteristics have been associated with park use 

(McCormack et al., 2010). One study has found that parks with wooded areas are more likely 

to be used for physical activities than parks without wooded areas (Kaczynski et al., 2008). 

Studies that have examined neighborhood walkability substantiate the importance of trees as 

an aesthetic feature positively associated with walking and physical activity (Ball, Bauman, 

Leslie, & Owen, 2001; Giles-Corti et al., 2005; Humpel et al., 2002). Findings from studies 

examining perceptions of aesthetic features (including trees) as an environmental determinate 

that contributes to walking and cycling have found disparities across area income and 

race/ethnicity (Kelly, Schootman, Baker, Barnidge, & Lemes, 2007; Lovasi et al., 2009; Zhu 

& Lee, 2008).  

Finally, trees provide shade that can increase the comfort of park users. The presence 

of shade has been linked to park use by children and their caregivers (e.g., Ferré et al., 2006; 

Tucker et al., 2007; Veitch et al., 2006). Shade trees have been found to be associated with 

increased physical activity among adolescent girls (e.g., Cohen 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 and less 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 management in at-risk 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 managing trees and 

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 safety and preferences 

for park environments. Attractiveness (Humpel et al., 2002) and personal safety (Foster & 

Giles-Corti, 2008; Leslie et al., 2010) have been found to influence park use. 

 The finding that less clean sitting and resting areas were located in parks in minority 

areas as compared to parks in non-minority areas aligned with findings from perhaps the only 

other study (i.e., Suminski et al., 2012) that has examined the quality of park features and 

amenities and incivilities (e.g., litter) by neighborhood minority status. Suminski et al. (2012) 

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 disorder (e.g., trash) present in predominantly African-American 

areas (Kelly et al., 2007). These negative characteristics of built environments have been 

associated with lower physical activity levels (Heinrich et al., 2007; Taylor, Franzini, Olvera, 

Carlos Poston, & Lin, 2012) and therefore could be a barrier to physical 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 predominantly African-

American adolescents (Reis, Hino, Florindo, Anez, & Domingues, 2009). Additionally, 

studies have demonstrated that litter can reduce perceptions of safety (Schroeder & 

Anderson, 1984). Perceived safety contributes to increased physical activity in 

neighborhoods and parks (Giles-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 make identifying and 

responding to maintenance issues more challenging. However, volunteer-driven efforts could 

assist park agencies with these tasks. For example, adopt-a-park programs that typically 

involve regularly occurring ñclean up days,ò monitoring, and reporting maintenance issues 

and vandalism to the park agency could help to target volunteer resources 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, & Besenyi (2012) 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.  



 

 

 

 

111 

The presence of more trash cans would seem to contradict the finding of less clean sitting and 

resting areas in parks in minority areas. More trash cans were found in both minority and low 

income parks. This could be explained by larger park sizes in these areas (i.e., larger parks 

need more trash cans). However, the Mann-Whitney test found no significant difference in 

park sizes for either minority and non-minority parks or low and medium-to-high income 

parks. More trash cans could lead to cleaner parks. However, that was not the case with 

sitting and resting features in parks in minority areas. This finding may indicate that park 

maintenance in these areas was lacking. It could also indicate that the intensity of park use in 

minority areas was greater than the intensity of park use in non-minority areas. Further 

research is needed to examine how park maintenance routines are executed in parks across 

areas of differing income and race/ethnicity composition and other variables that could help 

explain why cleanliness varied across these areas, such as park use intensity. 

Finally, the finding that there were more picnic areas in low income area parks than 

medium-to-high income area parks is contrary to a previous study that found more picnic 

tables in public open spaces in higher SES areas as compared to lower SES areas (Crawford 

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 primarily sedentary uses (Floyd et al., 2008a). Therefore, they may draw 

people to parks and provide positive benefits (e.g., socialization, family togetherness, 

relaxation) but these areas may not conduce higher intensity (e.g., moderate to vigorous)  

physical activities. 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 and constrain activity. 

The findings of this study have several theoretical implications. First, they are 

consistent with environmental justice and deprivation amplification frameworks that contend 

that the availability of health-promoting resources and their quality and condition vary across 

areas of disparate demographic composition. Second, disparities in ñmicroò level features in 

environments such as these are recognized as important environmental determinants of park 

use and physical activity (Kaczynski et al., 2008). Disparities in the number and or condition 

of park features may prevent use and therefore indirectly 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 characteristics. Future 

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 in 

features in parks exist and how they may relate to park use and physical 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 policies, and/or the maturation of trees through their lifespan. The historical 

allocation of resources directed to parks across disparate SES areas could be examined to 

determine resource allocation is related to disparities in park features. Additionally, 

neighborhood change as a result of inter-neighborhood migration could 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 studies have examined 

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 contribution is important, 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 cross-sectional data prevented conclusions 

that determine causality. For example, the analysis 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 neighborhoods. The inclusion of historical analysis (Boone et al., 2009) and 

inter-neighborhood residential migration patterns (Crowder & Downey, 2010) can be used to 

address such issues in future research. Second, in this relatively small sample of parks, 

findings are not broadly generalizable to all municipal park systems. However, multiple 

studies in large urban areas examining the availability of parks and physical activity 

resources have not identified a predictable pattern of the distribution of parks and physical 

activity facilities. This suggests that these resources may need to be examined through 

smaller, more local lenses (Abercrombie et al., 2008; Hill, Chau, Luebbering, Kolivras, & 

Zoellner, 2012). Findings should be generalizable to the southeastern U.S. in areas of similar 

development patterns. Third, subdividing 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. Further research is also needed to not only make 

comparisons of availability, condition, and cleanliness, but to also examine whether 

disparities in these park attributes contribute to disparities in park use and physical activity.  

Overall, relatively few differences 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 can have implications for policy, design, and maintenance as indicated. Tree 

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 

such as these could enhance the positive influence parks can have in promoting physical 

activity and associated health benefits.  

 

 

Table 5  

 

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 ï 28,764 7 0 

Medium-High (n=14)   

 $29,489 ï 133,304 7 7 
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Table 6  

 

Park Characteristics by Area Race/Ethnicity and Income 

 
  Tract Race/Ethnicity Tract Income 

Characteristics 

All Parks       

N=21 

Minority       

(n=14) 

Non-Minority 

(n=7) 

Low            

(n=7) 

Medium-High 

(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 0-1 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 0-1 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 1.51 1.48 1.22 1.48 1.22 

Tree Canopy      

 Range 13.33-

88.57 

13.33-80.00 20.00-88.57 13.33-64.00 20.0-88.57 

 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 (%) 95.2 100 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      

 Presence (%) 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  

  



 

 

 

 

117 

Table 7 

 

Condition of Park Features 

 
  Tract Race/Ethnicity Tract Income 

 

All Parks       

N=21 

Minority       

(n=14) 

Non-Minority 

PSAs   (n=7) 

Low               

(n=7) 

Medium-High 

(n=14) 

Conditions Frequency 

(%) 

Frequency (%) Frequency 

(%) 

Frequency  

(%) 

Frequency  

(%) 

Sitting and Resting       

 Poor-Fair 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)      
 Poor-Fair 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      

 Poor-Fair 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      

 Poor-Fair 8 (88.9) 8 (100) 0 (0) 5 (100.0) 3 (75.0) 

 Excellent 1 (11.1) 0 (0) 1 (100) 0 (0) 1 (25.0) 

Fields      

 Poor-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      

 Poor-Fair 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      

 Poor-Fair 4 (20.0) 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      

 Poor-Fair 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      

 Poor-Fair 1 (14.3) 5 (35.7) 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      

 Poor-Fair 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      

 Poor-Fair 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      

 Poor-Fair 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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Table 8  

 

Cleanliness of Park Features 

 
  Tract Race/Ethnicity Tract Area Income 

 

All Parks       

(N=21) 

Minority       

(n=14) 

Non-Minority  

(n=7) 

Low               

(n=7) 

Medium-High 

(n=14) 

Cleanliness of: Freq. (%) Freq. (%) Freq. (%) Freq. (%) Freq. (%) 

Sitting and Resting      

 Not at all-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 all-somewhat 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 all-somewhat 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 all-somewhat 3 (50.0) 2 (40.0) 1 (100) 2 (50.0) 1 (50.0) 

 Mostly-Extremely 3 (50.0) 3 (60.0) 0 (0) 2 (50.0) 1 (50.0) 

Fields      

 Not at all-somewhat 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 all-somewhat 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 all-somewhat 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 all-somewhat 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 all-somewhat 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 all -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 relationships among park characteristics and park use and park-

based physical activity (PA). Size, condition, quality scores, and percent tree canopy of 20 

neighborhood parks were obtained using a park audit tool and GIS. Park use and park-based 

PA measures were obtained using a mail-survey (N=230). Multilevel regression was used to 

observe effects of park characteristics on park use and park-based PA. An overall model was 

estimated and separate models were estimated for park size, extent of tree canopy, and park 

assessment scores across comparison areas (low versus high income and minority versus 

non-minority). Greater park size, percent canopy, and higher condition and quality scores 

were associated with more frequent park use. Park-size positively and significantly predicted 

park-based PA. Greater park size was associated with more frequent park-use and park-based 

PA among non-minority and medium-high income respondents but not for their comparison 

groups. Higher condition and quality scores predicted park use for low income but not 

medium-high 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 of parks in low income areas. 
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INTRODUCTION  

Identifying pathways through which the built environment associates with human 

health can inform design and decision-making to improve population health. At the 

neighborhood level, population density, street connectivity, land use mix, and neighborhood 

walkability have been positively associated with physical activity (Ewing et al., 2003; Frank 

et al., 2005; Owen et al., 2007; Saelens et al., 2003; Sallis et al., 2009). Built environment 

features also associate with park 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). Indeed, parks themselves are important built environment 

assets that can promote physical activity (Cohen 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 activity among children and adults. Studies have 

demonstrated that proximity to and availability of parks positively associate with physical 

activity among adults (Cohen et al., 2007; Diez Roux et al., 2007; Kaczynski & Henderson, 

2007; West, Shores, & Mudd, 2012). For example, close residential proximity to large, 

attractive parks and trails has been associated with increased levels of walking and trail use 

(Giles-Corti et al., 2005; Troped et al., 2001). Proximity to and the availability of parks and 

green spaces have also been found to be negatively associated with obesity (Nielsen & 

Hansen, 2007; Rundle et al., 2013) and obesity-related morbidity such as hypertension, 

coronary heart disease, and diabetes (Maas et al., 2009) among adults. For children, greater 
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proximity to and greater proportions of park areas close to home (Frank, Kerr, Chapman, & 

Sallis, 2007; James et al., 2006) and greater access to recreational facilities (Davison & 

Lawson, 2006) have been found to be associated with greater physical activity.  

However, health benefits from parks may not be equally available to all. Evidence 

from national and regional studies suggests that availability of parks and recreation facilities 

varies by race/ethnicity and income (Cohen et al., 2006a; Powell et al., 2006). Studies have 

generally demonstrated that the availability of parks and facilities across these areas, as 

compared to non-minority and higher income areas, is not the same based on either the 

number of parks and facilities available or other aspects (e.g., size, congestion, area crime). 

These disparities have been found to compromise health among some populations. For 

example, Gordon-Larsen et al. (2006) found that fewer recreation facilities in low socio-

economic status and minority areas was associated 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 socio-economic composition. However, in most 

cases, characteristics of parks have been largely considered physically homogenous, though 

park attributes can vary widely (Byrne & Wolch, 2009). The few 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, paths, 

and natural characteristics (e.g., trees, flowers, grass) promote park use and park-based 

activity (Lindsey et al., 2008; McCormack et al., 2010). The presence of shade has also been 
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linked to park use by children and their cargivers (e.g., Ferré et al., 2006; Tucker et al., 2007; 

Veitch et al., 2006), and shade trees have been found to be associated with physical activity 

among adolescent girls (e.g., Cohen et al., 2006; Timperio et al., 2008). However, how 

characteristics such as these may 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 park use and physical activity in parks located in areas of different 

race/ethnicity and income compositions have also been infrequently examined.  

The importance of understanding how park characteristics associate with park use and 

physical activity in minority and low income areas is underscored by the considerable 

evidence showing racial and income disparities in physical activity and obesity and 

associated chronic diseases (Braveman et al., 2010; U.S. Department of Health and Human 

Services, 2003, 2008). Benefits of physical activity for population health are well-established 

and include reduced risk of overweight and obesity, type 2 diabetes, loss of muscle strength 

and joint function, depression and anxiety, colon cancer, and cardiovascular diseases. (U.S. 

Department of Health and Human Services & U.S. Department of Agriculture, 2005). Yet, 

obesity prevalence among adult minorities is greater than adult non-minorities by as much as 

14% (Flegal, Carroll, Kit, & Ogden, 2012). Children from low income families and from 

African-American or Hispanic backgrounds are more likely to be overweight and less active 

than non-poor and non-minority children (Centers for Disease Control and Prevention, 2007; 

Miech et al., 2006; Ogden, Carroll, Kit, & Flegal, 2012; Whitt-Glover et al., 2009).  
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Parks have been identified as a type of land use that promotes health (Jakubowski & 

Frumkin, 2010) and are therefore increasingly recognized as important urban resources for 

promoting human health and well-being (Maller et al., 2006). This sentiment is echoed by 

major national health organizations (e.g., U.S. Department of Health and Human Services, 

2010; Institute of Medicine and National Research Council, 2009) that have identified parks 

as important resources for obesity prevention. Because 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 areas could lead to targeted design or 

renovation aimed at promoting park use and physical activity in areas of highest risk for non-

use of parks and inactivity. Therefore, the purpose of this study was to examine relationships 

between park characteristics (i.e., park size, park condition, and park tree canopy) and park 

use and park-based 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 size (Cohen et al., 2010; Giles-Corti et al., 2005; 

Kaczynski et al., 2008), availability and proximity (see Kaczynski & Henderson, 2007; 

Mowen, 2010), and attractiveness (Giles-Corti et al., 2005; Leslie et al., 2010; McCormack et 

al., 2010) of parks and open spaces have been found to be positively associated with park use 

and park use for physical activity. Less is known about which specific park characteristics 

are associated with park use. A study in Switzerland that examined the degree of use of a 
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nearby recreation area in relation to perceived quality of recreation and residential areas and 

user and non-user expectations indicated that certain characteristics do predict use (Frick et 

al., 2007). For example, frequent users perceived woods/forest, water, open land, recreation 

opportunities, and the general landscape, as the most attractive features of the recreation area. 

Perceived overall quality was found to predict use intensity, particularly weekend use. 

Additionally, in other studies, aesthetic preferences for trees, greenery, bushes, gardens, 

flowers, grass, and vegetation maintenance in parks have been associated with park use 

(McCormack et al., 2010) and greenness has been associated with urban trail use (Lindsey et 

al., 2008).  

Although few, previous studies examining the relationship between park 

characteristics and physical activity have been informative in identifying which specific park 

characteristics facilitate physical activity the most. For example, an examination of 

relationships between access and use of green space, physical activity, and the probability of 

being overweight or obese in Bristol, England, found that respondents living closest to 

ñformalò parks were more likely to achieve physical activity recommendations and less likely 

to be overweight or obese (Coombes 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. However, while the study pointed to formal parks, it did not identify which specific 

characteristics within formal parks may contribute most to activity.  
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More specific examinations of park characteristics have found that human-made 

features, such as courts, playgrounds, open spaces, and paths, promote physical activity in 

parks (Floyd et al., 2008a; Shores & West, 2008). Cohen et al. (2006a) found that among 

adolescent girls, walking paths, running tracks, playgrounds, and basketball courts were 

associated with higher 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 al. (2008) found trails, water areas, wooded areas, and 

meadows to be better predictors of physical activity than more developed facilities, such as 

restrooms, bicycle racks, and landscape plantings. These findings show that some 

characteristics of park environments may support physical activity more than others.  

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, Missouri, found fewer playgrounds 

and more quality issues in low income census tracts and fewer trails were found in high 

minority census tracts across comparison areas (Vaughan et al., 2013). Additionally, a study 

of youth physical activity opportunities across area income levels found that lower income 

areas had more courts, trails, and faith-based youth physical activity opportunities supported 

by donations and local governments (Suminski et al., 2011). In higher income areas, youth 

physical activity opportunities were funded by for-profit 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 sources (Suminski et al., 2011). 

Although these studies did not examine park characteristics in relation to physical activity, 

they found that the quantity and quality of physical activity opportunities are different by 

area race/ethnicity and income for two park features (i.e., playgrounds and trails) shown to be 

positively associated with physical activity (e.g., Addy et al., 2004; Cohen et al., 2006a).  

Previous research has found lower park use rates and different preferred activities and 

settings for minority (see, Floyd, 2001; Husbands & Idahosa, 1995; Payne et al., 2002; 

Sasidharan, And, & Godbey, 2005) and low income populations (e.g., Cohen et al., 2012; 

Gordon-Larsen et al., 2006; Powell, Slater, & Chaloupka, 2004). Tinsley, Tinsley, and 

Croskeys (2002) found that non-minorities used parks more often than minority groups. 

Cohen et al. (2012) found that parks in high-poverty 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 been explained 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 (Byrne & Wolch, 2009). Among African Americans, studies 

have suggested that, compared to their White counterparts, they prefer higher levels of 

maintenance and order in parks (Gobster, 2002) and more developed facilities and amenities 

(Baas, 1992; Blahna, 1992; Dwyer & Gobster, 1992; Dwyer, Hutchinson, & Vining, 1990; 

Payne et al., 2002). Studies have found that that team activities were more common among 

African-American park visitors (Sasidharan et al., 2005; Taylor, 1993) and Hispanics 
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(Hospodarsky & Lee, 1995; Sasidharan et al., 2005). Therefore, 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 differences in park-based 

physical activity across comparison groups as well. For example, energy expenditure as a 

result of physical activity in parks located in census tracts with high concentrations of 

Hispanic residents was greater than that of parks located in non-minority census tracts in 

Tampa, Florida (Floyd et al., 2008b). In Chicago, energy expenditure in parks located in 

census tracts with high concentrations of African-American residents was greater than that of 

parks located in non-minority census tracts (Floyd et al., 2008b). Differences were attributed 

to the types of facilities and activity areas available to support physical activity (Floyd et al., 

2008b). Studies that have examined relationships between environmental correlates and 

physical activity among low income and minority populations have found the composition 

and quality of those environments to be important. Neighborhood characteristics, including 

socio-demographic 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 other incivilities (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 predominantly African-American 

adolescents (Reis et al., 2009).  
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Taken as a whole, these studies 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 neighborhoods of 

different race/ethnicity and income composition. Our reading of the literature only found one 

other study that has made such a comparison (see, Vaughan et al., 2013). Second, disparities 

in park environments on park use and physical activity were examined. We are only aware of 

one other study that has examined relationships between the built environment and health 

disparities in physical activity and obesity (see Gordon-Larsen et al., 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 understanding parks as health-promoting 

places. The SE model can account for interactions between people and their physical, social, 

and cultural environments (Stokols, 2000). Within a health behavior context, the SE model 

proposed that psychological and social environments influence individual behavior (Sallis 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 framework for understanding health behaviors, such as physical 

activity and inactivity (Sallis et al., 2008), because these behaviors are conducted in 

particular places or behavior settings (Sallis et al., 2006). The behavior setting concept 
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(Barker, 1968) recognized that attributes in the physical environment characterized by 

predominant, stable sets of activity can influence patterns of behavior. Behavior settings, 

defined as small-scale social systems where people interact with both other people and 

inanimate objects to engage in regularly occurring behaviors (Barker, 1968), can shape park 

use and physical activity behaviors. At a more detailed level, specific behavior settings in 

parks can be conceptualized as ómicroô social environments that initiate interactions in 

specific settings (Bronfenbrenner, 1979). Micro 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 as important contexts 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 with park use and park-based 

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 the clustering of persons with fewer socioeconomic 

resources in places that have fewer health-promoting public services and amenities, may 

explain why lower income areas have fewer parks and recreation facilities (Macintyre et al., 

2002). An expanded conception of environmental justice can also be used to understand 

disparities in availability in park and recreation facilities (e.g., Boone et al., 2009; Floyd & 

Johnson, 2002; Taylor et al., 2006). The Environmental Protection Agency (EPA) defines 
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environmental justice as ñthe fair treatment and meaningful involvement of all people 

regardless of race, color, national origin, or income with respect to the development, 

implementation, and enforcement of environmental laws, regulations, and policiesò 

(Environmental Protection Agency, 2009). Disproportionate access to, availability of, and 

quality of parks and recreational facilities has also been postulated as an injustice where 

disparities in exposure to the benefits and access of parks and recreational facilities were the 

result of racial or class inequities (Taylor 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, in addition to public polices to remedy 

disparities, are also considered (Boone et al., 2009; Floyd et al., 2008a; Taylor et al., 2007). 

Deprivation amplification and environmental justice concepts have asserted that health-

promoting environments are unequally distributed by 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/ethnicity 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 non-minority areas. Because we conceptualized park use and 

physical activity in 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 study was to: 1) compare size, condition, and percent of tree 

canopy of parks located in low income versus higher income and minority versus non-

minority areas, 2) examine how relationships among park condition, park size, amount of 

park tree canopy associated with park use and physical activity across all areas, and 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 in the study parks were obtained using the Environmental Assessment of 

Public Recreation Spaces (EAPRS) park audit tool (Saelens et al., 2006) and archival GIS 

data. Second, a mail survey was used to collect data on park use, self-reported health, and 

demographic data about individuals living near each study park. All study 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 limits of Greensboro, 

North Carolina. Parks serving neighborhoods were purposively selected based on three 

criteria. First, census tract data were used to identify areas with desired race/ethnicity and 

income levels. Census tracts were examined for race/ethnic composition (i.e., White non-

Hispanic, African American, and Hispanic) and income characteristics. ArcGIS 9.3.1 was 

used to identify desired census tracts and parks. The predominant race/ethnic composition of 

census tracts was defined as a concentration of greater than 50% or more of one racial/ethnic 
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group (Brown & Bennington, 1993; Floyd et al., 2008). Summary File 1 Census 2010 data 

was used for this examination. Income characteristics were determined using annual median 

household income of census tracts estimated by the American Community Survey (U.S. 

Census Bureau, n.d.-b). Given its highly skewed distribution, income was grouped by tertiles 

and recoded. 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 $42,023-$133,304. 

Because of the low number of parks located in high income tracts, medium and high were 

combined to create a medium-high ($29,489-$133,304) income level. Thus, seven parks were 

located in low income areas; 13 parks were located in medium-to-high income areas; 14 

parks were in minority areas; and six were located in non-minority. Second, all potential 

parks were limited to neighborhood parks with generally easy pedestrian access, 

playgrounds, picnicking areas, and space for active and passive outdoor recreational 

activities within census tracts of desired race/ethnicity and income characteristics. Third, 

neighborhood parks without overlapping quarter-mile service areas were selected for 

inclusion in the study. Quarter-mile buffers have been widely used by researchers to define 

park-adjacent neighborhoods and park catchment areas (Nicholls, 2001; Su et al., 2011; 

Wolch et al., 2005) in physical activity research (Baran et al., 2013; Cohen et al., 2006b; 

Hoehner et al., 2005; Loukaitou-Sideris & Sideris, 2009; Wells & Yang, 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 
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technique) because it takes into account the actual paths via roadway, trail, or sidewalk that 

people must travel to get to a park entrance (Nicholls, 2001).  

Park Characteristics Measures 

The EAPRS audit tool was used to measure characteristics within and adjacent to the 

20 study parks. EAPRS was developed to facilitate research on the relationship between park 

environments and physical activity in parks (Saelens et al., 2006). The tool was designed to 

collect data related to the character, 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.). Inter-rater reliability has been 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 reliability (Saelens et al., 2006).  

EAPRS was used to assess count, presence or absence, condition (poor, 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 during a three-

and-a-half-hour training session. During the classroom portion of the training, volunteers 

were oriented to the EAPRS protocol, the EAPRS tool, and example conditions and measures 

documented in the Guidebook for EAPRS Direct Observation Tool (Saelens et al., 2011). 

Subsequent to the classroom portion 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 audited between July and August 2012 on weekdays and weekends between 

the hours of 8 a.m. and 5 p.m. The EAPRS protocol required pairs of trained volunteers to 

audit each study park. Inter-rater reliability was assessed using Cohenôs kappa. Overall, 

kappa values indicated 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 agreement (kappa=.756 - 1.0). 

Agreement among raters for condition (kappa=.537 - .921) 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 calculated park assessment scores. The method for computing park 

assessment scores was adapted from the scoring rationale implemented by the creator of the 

EAPRS tool for childrenôs park spaces (Saelens et al., 2011). Park assessment scores were 

calculated by multiplying 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 sub-sections of the instrument. Subsequently, all sub-section scores were 

summed to produce overall park assessment scores. The method used was modified from the 

childrenôs version by giving more weight in the scoring to those elements thought to promote 

physical activity among adults (e.g., trails). 

 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 
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canopy cover in each park was derived by dividing canopy acres in each by the parkôs total 

acres. 

Survey Data  

A mail survey was used to collect park use, physical activity, health, and 

demographic data from a sample of adults randomly drawn from residential addresses located 

within quarter-mile buffers surrounding the 20 study parks. Residential addresses within the 

study areas were obtained using county GIS parcel and multi-family shapefiles obtained from 

the local government. Eight-hundred-ninety-three residential addresses were generated from 

the street address of the residences, rather than the ownerôs address, to target persons who 

rent or own a home within a quarter-mile of each park. Areas surrounding parks in low 

income areas were oversampled by 10%.  

The protocol for the mail survey followed a modified version of Dillmanôs Tailored 

Design Method (Dillman et al., 2009). Eight-hundred-ninety-three residences were sent a 

letter explaining the study, a questionnaire, and a postage-paid return envelope. A reminder 

post card followed the first mailing approximately two weeks later. Approximately two 

weeks after the reminder post card was mailed, non-responders were sent a second letter, 

questionnaire, and postage-paid return envelope. As an incentive to participate in this study, 

four $50 Target gift cards were raffled to responders.  

Eight-hundred-ninety-three questionnaires were mailed. Of this number, 145 were 

returned as undeliverable. Two-hundred-thirty-five questionnaires were completed and 

returned from the remaining deliverable 748 addresses. One sparsely completed 



 

 

 

 

136 

questionnaire and five duplicate questionnaires returned from the same address were 

eliminated to yield 230 usable questionnaires for analyses. A response rate of 31% was 

achieved (230 returned/748 usable addresses). 

Because no data are available on characteristics of non-respondents, potential of non- 

response bias was measured by comparing responses of early (those responding before the 

second full mailing) and late (those responding after the second full mailing) survey 

respondents (Hammitt & McDonald, 1982). T-tests for independent samples for respondent 

age did not result in significant differences between early and late respondents. Chi square 

tests for nominal variables (gender, physical activity) and ordinal variables (education, 

general health, walking for exercise) did not show significant differences between early and 

late respondents. A significant difference was found for minority versus non-minority 

respondents, with more early and late respondents being of minority status (X
2
=10.19, df=1, 

p=.001). This was not unexpected, given that the majority of respondents were of minority 

status (64%) versus non-minority status (36%). 

Park Use and Health Measures 

Dependent Variables 

Park use was measured by the item ñHow often do you usually visit the park closest 

to your home (check one)ò using a six point ordinal scale (0=never, 1=rarely, 2=a couple of 

times a month, 3= once per month, 4= a few times a week, 5=daily) (Cohen et al., 2006b). To 

ease interpretation, this variable was recoded to 1= never ï rarely, 2= once a month - couple 

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

ñWhat do you usually do when you visit the park closest to your home? (check all that apply: 

walk, walk with dog, jog/run, bicycle, sit in park (relax), supervise childrenôs play, 

baseball/softball, celebrations/eat/picnic, frisbee, soccer, other, I donôt go to the park closest 

to my home.ò Many activities listed were consistent with past research (e.g., Scott, 1997). 

ñSupervise childrenôs playò was included because all study parks served neighborhoods and 

all except one included playgrounds. Responses were re-coded as ñdid participateò or ñdid 

not participateò in active park use. Physical activities (e.g., walk, 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 al.ôs (2000) compendium of physical activities supports this 

reclassification. 

Confounding Variables 

Previous research has found general health to be positively associated with 

participation in physical activity (King et al., 1992) and the presence of children in the home 

to be positively associated with park use (Kemperman & Timmermans, 2006). Therefore, 

general health and presence of children in the home were treated as confounding variables. 

General health was measured by the item ñWould you say that in general your health is: 

poor, fair, good, very good, excellent?ò (1=poor, 2=fair, 3=good, 4=very good, 5=excellent). 

This item was derived from the Behavioral Risk Factor Surveillance System (BRFSS) and 

has been found to be moderately reliable and valid (see, Nelson et al., 2001). Presence of 
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children in the household was a dichotomous measure derived from responses to the survey 

question ñWhat are the ages of children living in your home? (check all that apply: 0-5, 6-12, 

13-18, I donôt have children living in my home).ò Responses were recoded to 0=no children 

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, park-based PA, general 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 canopy varied across parks located in minority versus non-

minority areas and low versus medium-high income areas, Studentôs t-tests for independent 

samples were used to compare means for normally distributed variables with homogenous 

variances (percent canopy, park assessment scores). The Mann-Whitney test was used to test 

means for variables not meeting these assumptions (park size). Third, multilevel regression 

was used to examine relationships between park assessment scores, park size, and percent 

tree canopy and park use and park-based PA for all respondents, and for those from parks 

located in minority, non-minority, low income, and medium-high income areas. For this 

analysis, the sample was stratified by area race/ethnicity and income. A logit transformation 

was used for park size due to non-normality. General health and children present in the 

household were considered as potential confounding variables.  
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Multilevel linear regression, commonly used for ordinal variables in multilevel 

analysis (Bauer & Sterba, 2011), was used for the dependent variable park use, and 

multilevel logistic regression was used for the dichotomous dependent variable park-based 

PA. Separate regression models individually assessed each predictor and outcome variable, 

controlling for confounders. Multilevel modeling was used to examine relationships because 

survey respondents were clustered in quarter-mile radii of each park. Multilevel modeling 

can account for the error produced as a result of clustered survey respondents. Tests of the 

intra-class correlation coefficient for dependent variables (ICC) are commonly used to 

examine whether a clustering effect exists between groups (Garson, 2012). They measure the 

extent to which observations are not independent of the grouping variable (Garson, 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 park-based PA in PCTH was .75. This indicated that 

multilevel analyses were appropriate. Variables were analyzed at two levels. 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 conducted using SPSS 21. 

RESULTS 

Park Characteristics 

 EAPRS park assessment scores for the study 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 with higher scores indicating a higher number of 
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elements and quality. Park scores in low income areas ranged from 243 to 377 (M=310.14). 

Park scores in medium-to-high income areas ranged from 220 to 386 (M=325.54). Park 

scores in minority areas ranged from 220 to 377 (M=312.36). Park scores in non-minority 

areas ranged from 278 to 386 (M=338.33). No significant differences between minority and 

non-minority or low and medium-high EAPRS parks scores were observed. Figures 12 

through 17 illustrate the size, percent canopy, and assessment scores of each park across 

comparison areas. 

Park size ranged from 4 to 46 acres (M=13.50, SD=11.76). Parks in non-minority 

areas ranged from 5 to 46 acres in size (M=16.0). Parks in low income areas ranged from 4 to 

13 acres in size (M=7.57). Parks in medium-to-high income areas ranged from 4 to 46 acres 

in size (M=15.93). No significant differences in park sizes were observed for minority and 

non-minority areas or low and medium-high income areas. 

Percent tree canopy in study parks ranged from 13.33% to 88.57% (M=49.90, 

SD=20.35). The means of percent tree canopy between medium-high (M=54.85%) and low 

income (M=35.74%) income park areas were significantly different (t= 2.15, df=19, p=.045). 

No significant differences between minority and non-minority canopy cover were observed. 

Descriptive statistics for park characteristics are reported in Table 9. 

Survey Respondent Characteristics 

The majority of 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 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 householders in oversampled areas. The majority of respondents were from minority 

(56.7%) and medium-high 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 last month (81.4%). Non-minority respondents were found to report their health as 

significantly better than minorities (X
2
=18.06, p=.001). No significant differences were 

observed for general health between medium-high 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 non-minority or medium-high 

income versus low income respondents. Table 10 provides frequencies for respondent 

characteristics across area race/ethnicity and income. Table 11 provides 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 relationships between park characteristics 

and park use and park-based 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 park-based physical activity. Therefore, 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 physical activity.  
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For the entire sample of respondents (Table 12), more frequent use of parks was 

significantly associated with a higher percentage of tree canopy (ɓ=.010, t=2.47, p=.026), 

higher park assessment scores (ɓ=.004, t=2.84, p=.033), and larger park sizes (ɓ=.627, 

t=2.86, p=.019). For the entire sample of respondents, larger park sizes were associated with 

park-based PA (ɓ=1.78, t=3.14, p=.007), but the percentage of canopy and park assessment 

scores were not associated with park-based PA (Table 13). 

Relationships between park size and park use and park-based physical activity were 

found to vary by area race/ethnicity (Tables 14 and 15). Larger parks were associated with 

greater park use (ɓ=.646, t=8.78, p=<.001) and with park-based PA (ɓ=2.79, t=2.28, p=.015) 

among respondents surrounding parks located in non-minority areas. Park size was not 

associated with park use or park-based PA among respondents surrounding parks located in 

non-minority areas. 

Relationships between park characteristics and park use were also found to vary 

across low and medium-to-high income areas (Table 16 and 17). Higher percentage of tree 

canopy (ɓ=.010, t=2.47, p=.026) and higher park assessment scores were associated with 

greater park use (ɓ=.004, t=3.28, p=.002) among respondents surrounding parks located in 

low income areas, but were not associated with the park use of respondents surrounding 

parks located in medium-to-high income areas. Larger parks were associated with greater 

park use (ɓ=.801, t=3.31, p=.040) among respondents surrounding parks located in medium-

to-high income areas. No relationship was observed between park size and park use for 

respondents surrounding parks located in low income areas. Larger parks were also 
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associated with park-based PA among respondents surrounding parks located in medium-to-

high income areas (ɓ=2.77, t=3.71, p=.003), but park size did not predict park-based 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 respondents (ɓ=0.361, t=2.36, p=.019) and respondents surrounding parks 

located in non-minority (ɓ=2.89, t=2.09, p=.040) and medium-to-high income areas (ɓ=1.46, 

t=2.13, p=.035). General health was not associated with park-based 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 respondents (ɓ=0.327, t=2.89, p=.004) and 

respondents surrounding parks located in minority (ɓ=0.332, t=2.45, p=.016), low income 

(ɓ=0.364, t=2.13, p=.036) and medium-to-high income areas (ɓ=0.304, t=2.02, p=.045). The 

presence of children in the home was not associated with park use for respondents 

surrounding parks located in non-minority areas. 

DISCUSSION 

 This study first examined whether park characteristics were equal in parks located in 

minority versus non-minority areas and in low versus medium-high income areas. Second, 

park characteristics were examined as correlates of park use and park-based 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 areas. Park size and 

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 use, but only park size was associated with park-based PA. Park size 

was associated with park use and park-based physical activity among respondents 

surrounding parks located in non-minority areas, but not for respondents surrounding parks 

located in minority areas. Park assessment scores were associated with park use among 

respondents surrounding parks located in low income areas, but not for respondents 

surrounding parks located in medium-high income areas. Park size was also associated with 

park use and park-based PA among respondents surrounding parks located in medium-high 

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 and park-based PA 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 use (Baran et al., 2013; Giles-Corti et al., 2005; Kaczynski et al., 2008; 

McCormack et al., 2010; Miles, 2008). Additionally, 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 activity (Kaczynski et al., 2008; Sugiyama et al., 2010).  

Our findings also indicated that some of the relationships between park characteristics 

and park use and park-based physical activity differed between those in low income versus 

high income and minority versus non-minority areas. Park size was particularly important to 

park use and park-based PA in parks closest to home for residents in non-minority and 

medium-to-high income areas. Larger parks generally have more amenities and facilities that 
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may prompt park use and promote physical activity (Giles-Corti et al., 2005). However, park 

size did not predict park use or park-based PA for those responding from minority and low 

income areas. Unlike Boone et al. (2009), who found that parks in Baltimore within a 

quarter-mile of African-American neighborhoods were smaller than parks located within a 

quarter-mile of White neighborhoods, we found no difference between the size of parks 

located in minority areas versus non-minority areas. Nor were smaller parks located 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 uses, which 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 or park-based PA for those 

in minority areas may be that convenience of neighborhood 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 areas is notable. The size of 

the park aside, nearly half of those 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 respondents, more than half visited their neighborhood park at least once during 

the past month, with a fifth using the park a few times a week to daily. More than half of low 

income area respondents also reported usually participating in PA while there. Therefore, 

neighborhood parks were being used for physically active purposes, regardless of size, by 
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respondents who are at the highest risk for inactivity and being overweight. Suau, Floyd, 

Spengler, Maddock, and Gobster (2012) demonstrated that even smaller parks can generate 

substantial amounts of energy expenditure as a result of physical activity. Therefore, large 

parks may not be as important as encouraging residents to use available parks to participate 

in active forms of recreation.  

The fact that park assessment 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. Bedimo-Rung, Mowen, and 

Cohen (2005) suggested that people are more likely to visit parks that are consistently well-

maintained. Lovasi et al. (2009) found that the quality of recreation facilities was poorer in 

low income areas. Baker et al.ôs (2008) findings suggested a correlation exists between parks 

with more physical disorder (e.g., incivilities such as litter) and 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 from the neighborhood 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 developments (Heinrich 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 parks (Miles, 2008). In lower income neighborhoods, 

incivilities, such as graffiti and litter, are 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 been suggested that incivilities may also deter park use (Coen & 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 physical activity (Lee, 

Booth, Reese-Smith, Regan, & Howard, 2005). Higher levels of service in parks may prompt 

positive perceptions of use and safety that translate to increased physical activity (Coombes 

et al., 2010). Because park use can be considered a gateway to park-based physical activity, 

as conceptually outlined by Bedimo-Rung et al. (2005), the take-away 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 disparities in park use among surrounding residents. While size is 

not easily modifiable, comparatively, condition and quality are more easily improved. Few 

studies on park-based interventions for recreational physical activity have been conducted 

(Sallis, Millstein, & Carlson, 2011). For example, renovations to two San Francisco parks 

located in low income neighborhoods resulted in increased park use and physical activity 

(Tester & Baker, 2009). However, an intervention study of ten urban parks found that 

improvements to parks did not result in increased use, but did increase perceptions of park 

safety (Cohen et al., 2009). Although early findings are mixed, improvements to parks should 

not be ruled out as a strategy for promoting use and physical activity. It may be that they are 

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

(2012). 



 

 

 

 

148 

Finally, less tree canopy was found in parks located in low income areas than in parks 

in medium-high income areas. These findings are consistent with previous studies that have 

found that urban trees were unevenly distributed by race/ethnicity and income (Heynen et al., 

2006) and that found fewer street trees in poor and minority areas (Landry & Chakraborty, 

2009; Neckerman et al., 2009). Although more tree canopy 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, the presence of wooded areas and trees is important because aesthetic preferences 

for trees and other natural characteristics have been associated with increased park use 

(McCormack et al., 2010). One study has found that parks with wooded areas are more likely 

to be used for physical activities than parks without wooded areas (Kaczynski et al., 2008). 

Studies that have examined neighborhood walkability substantiate the importance of trees as 

an aesthetic feature positively associated with walking and physical activity (Ball et al., 

2001; Giles-Corti et al., 2005; Humpel et al., 2002). Studies examining perceptions of 

aesthetic features (including trees) as correlates of walking and cycling have found disparities 

across area income and race/ethnicity (Kelly et al., 2007; Lovasi et al., 2009; Zhu & Lee, 

2008). Therefore, the management and maintenance of trees in the public domain (including 

parks) is increasingly important. 

Practical Implications 

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

those of minority and low income status (Cohen et al., 2007). This suggests that the stakes 
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are higher for people in these areas, as it relates to the benefits that park use and park-based 

physical activity convey to people residing in these areas. We offer two implications for 

practice that may serve to increase park use and physical activity in areas at highest risk for 

non-use of parks and inactivity. First, although the size of parks has often been found to be 

positively associated with park use and park-based PA, this study found this to be the case 

across the entire sample and for respondents in non-minority and higher income areas, but 

not in minority and low income areas. The fact that size was not a significant correlate for 

these groups that are of highest risk for overweight and obesity and non-use 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 parkland, park size is 

not easily modifiable. This is not to say that agencies should not strive to acquire larger parks 

in neighborhoods whenever possible, as, clearly, larger spaces have the potential to 

accommodate more facilities, amenities, and make recreational spaces more conducive to 

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 already held by local governments 

(e.g., parcels that have been converted to municipal ownership due to unpaid taxes or rights-

of-way that were acquired for streets that were never built) (Wolch et al., 2010). Even if 

development funds are not immediately available, strategic acquisitions can be land banked 

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 among residents 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 non-park use. The National Recreation and Parks Association (NRPA) has 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 underserved areas (National Recreation and 

Parks Association, 2011). One way to reach these goals is through collaborations with 

municipal planning and community development agencies that meet eligibility requirements 

for federal community development block grants allocated 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 development organizations. Additionally, as previously mentioned, 

park improvements and increased programming should be implemented where possible to 

facilitate park-based physical activity.  

Comprehensive park master planning efforts can help municipal park agencies target 

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 features across park systems. Doing so 

would likely increase the cost of these processes. One solution is to call upon community 

stakeholders to help conduct park audits. The Community Park Audit Tool (CPAT) 

(Kaczynski et al., 2012) is somewhat similar to the the EAPRS tool in that it was designed to 

assess community park attributes and conditions for their potential to promote physical 

activity . However unlike EAPRS, CPAT was specifically designed to be used by community 

stakeholders. Adopting policy that requires incorporating 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 study are congruent with environmental 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 demonstrates an environmental disparity of a health-promoting 

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 outcomes 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 we cannot point 

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 condition of parks in these areas important 

to park use. Thus, findings indirectly align with both deprivation amplification and 

environmental justice frameworks. Additionally, our findings demonstrate the complexity of 

the social ecological model of active living (Sallis et al., 2006). Here, we clearly see 

associations between area and park characteristics (i.e., characteristics of environments) that 

affected park use and physical activity at different scales. Across all park areas, greater tree 

canopy, park size, and park quality and condition were correlated with residentsô park use 

and physical activity. Across parks located in minority versus non-minority and low versus 

medium-high income areas, we found that certain park characteristics correlated with park 

use and physical activities in some areas, but not others. Because we found evidence of 

disparities in low income areas, the relationships in these areas are likely to be cyclical. Park 

characteristics in these areas influence park use and physical activity. In turn, these areas, 

perhaps due to institutional/organizational factors such as maintenance policies, influence 

park characteristics, which then come full circle to influence park use and physical activity. 

In this way, in low income areas, disparities in the characteristics of parks, and disparities in 

park use and physical activity are reinforced. However, this did not appear to be the case in 

higher income, non-minority, and minority areas. The only park characteristic that correlated 

with increased park use 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 park-based physical 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 cross-sectional data prevented causal analysis and 

conclusions about the temporal ordering of the study variables that determine causality. 

Therefore, a causal relationship between park characteristics and park use and park-based 

physical activity could not be established. For example, the analysis 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 neighborhoods. The inclusion of historical analysis (Boone 

et al., 2009) and residential migration patterns (Crowder & Downey, 2010) can be used to 

address such issues in future research. Second, in this relatively small sample of parks, 

findings are not broadly generalizable to all municipal park systems. However, 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 that these resources may need to be examined through 

smaller, more local lenses (Abercrombie et al., 2008; Hill et al., 2012) that account for 

historical analysis and neighborhood migration patterns. Findings should be generalizable to 

the southeastern U.S. in areas of similar development patterns. Third, distinctions between 

park condition and quality may have been diminished by aggregating individual EAPRS 
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items to produce a park assessment score. Fourth, the park-based physical activity measure 

was a self-reported measure. 

Parks are increasingly viewed as playing a legitimate role in the health and well-being 

of humans. Research examining relationships between the composition, condition, and 

quality of parks is important to identify pathways between park environments 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 be particularly 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 settings (Brownson et al., 2009; Floyd, Taylor, & 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 activity. Item 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 identify what neighborhood park characteristics are important to different groups 

and why. Stodolska and Shinew (2010) and Veitch et al. (2006) used qualitative methods to 

examine important features in parks that facilitate park use and physical activity and found 

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 
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may influence park use and physical activity across population groups in neighborhood 

parks. Second, the development of valid and reliable measures of park use and park-based 

physical activity are needed, particularly for survey research. Researchers have used a variety 

of self-report instruments and items to examine park use and physical activity (e.g., Payne, 

Orsega-Smith, Roy, & Godbey, 2005; Raymore & Scott, 1998; Tinsley et al., 2002; Walker 

et al., 2009). However, few of these have been examined for validity and reliability (Evenson 

et al., 2013). Reliable and valid 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 overall and across groups 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 mechanisms that influence relationships 

between park correlates and health outcomes among different population groups. For 

example, the socio-cultural meanings of parks (Low, Taplin, & Scheld, 2005), individual 

preferences for landscape characteristics and features (Elmendorf et al., 2005), and 

perceptions of safety and maintenance in park settings (Thompson, 2002) have been found to 

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

relationships between park characteristics and physical activity is recommended. Finally, 
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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 policies should be considered as a factor that has 

likely influenced park characteristics in different areas and may impact park use and physical 

activity today. Studies that investigate multiple levels of the SE model are needed to better 

understand why disparities in park features exist.  

 

 

 

Table 9  

 

Park Characteristics 

 
  Tract Race/Ethnicity Tract Income 

Characteristics 

All Parks       

N=20 

Minority       

(n=14) 

Non-Minority 

(n=7) 

Low            

(n=7) 

Medium-

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 13.33-88.57 13.33-80.0 20.0-88.57 13.33-64.0 20.0-88.57 

 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 220-386 220-377 278-386 243-377 220-386 

 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 areas (t= 2.15, df=19, p=.045) 
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Table 10  

 

Respondent Characteristics 

 
 All  Area Race/Ethnicity Area Income 

Variable Freq. (%) Minority Non-

Minority 

Low Medium-high 

  n=151 n=79 n=101 n=129 

Park Use      

 Never ï 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) 

Park-based 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) 

 25 ï 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 associateôs degree 92 (42.2) 83 (58.1) 9 (12.0) 52 (54.7) 40 (32.5) 

 Associateôs degree ï 

prof. 

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

Race/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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Table 11  

 

Correlations between Park Characteristics and Park Use and Park-based PA 

 
  Tract Race/Ethnicity Tract Income 

Characteristics/ 

Entire 

Sample       

(N=230) 

Minority       

(n=151) 

Non-Minority 

(n=79) 

Low            

(n=101) 

Medium-

High 

(n=129) 

Park Size      

 Park Use .176* .036 .315** -.096 .276** 

 Park-based PA .170** .099 .252* -.086 .308** 

Percent Tree Canopy      

 Park Use .215** .039 .225* .138 .255** 

 Park-based PA .108 .016 .139 .127 .118 

Park Assessment 

Scores 

     

 Park Use .206** .146 .165 .239* .141 

 Park-based PA .139* .099 .035 .194 .092 

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

 

 

 

Table 12  

 

Regressions of Park Characteristics on Park Use across Entire Sample 

 
 Park Characteristic ɓ t p 

Park Use 

(model 1) 
% Canopy 0.010 2.47 .026 

Park Use 

(model 2) 
Park Assessment Score 0.004 2.84 .003 

Park Use 

(model 3) 
Park Size 0.627 2.86 .019 

   Note: models adjusted for presence of children in the home.   

 

 

 

Table 13  

 

Regressions of Park Characteristics on Park-based Physical Activity across Entire Sample 

 
 Park Characteristic ɓ t p 

Park-based PA Park Size 1.78 3.14 .007 

  Only significant results are shown. Model adjusted for general health. 
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Table 14  

 

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

 
 Park Characteristic ɓ t p 

Park Use 

Park Size    

 Minority 0.038 1.27 .241 

 Non-minority 0.646 8.78 >.001 

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

 

 

Table 15  

 

Regressions of Park Characteristics on Park-based Physical Activity across Area 

Race/Ethnicity 

 
 Park Characteristic ɓ t p 

Park-based PA 

Park Size    

 Minority 1.58 1.97 .086 
 Non-minority 2.79 2.28 .015 

  Only significant results are shown. Models adjusted for general health. 
 

 

 

Table 16  

 

Regressions of Park Characteristics on Park Use across Area Income 

 
 Park Characteristic ɓ t p 

Park Use 

Park Assessment Score    

 Low Income 0.004 3.28 .002 

 Med-High Income 0.003 1.13 .287 

Park Size    

 Low Income -0.272 -0.800 .669 

 Med-High Income 0.801 3.31 .040 

Only significant results are shown. Models adjusted for presence of children in the home. 
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Table 17  

 

Regressions of Park Characteristics on Park-based Physical Activity across Area Income 

 
 Park Characteristic ɓ t P 

Park-based PA 

Park Size    

 Low Income 0.365 0.407 .768 

 Med-High Income 2.770 3.710 .003 

  Only significant results are shown. Models adjusted for general health. 

 

 

 

 

 
 

Figure 12. Park Scores across Area Income Map 
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Figure 13. Park Scores across Area Race/Ethnicity Map 
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Figure 14. Park Size across Area Income Map 
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Figure 15. Park Size across Area Race/Ethnicity Map 
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Figure 16. Percent Tree Canopy across Area Income Map 
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Figure 17. Percent Tree Canopy across Area Race/Ethnicity Map 
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CHAPTER 6: CONCLUSION 

Although research examining parks and physical activity has rapidly expanded in the 

last decade, few studies have investigated underlying mechanisms working between specific 

park features and park use and physical activity or how these relationships operate across 

areas comprised of disparate demographic groups. This study extended previous research that 

has examined relationships between park characteristics and park use and physical activity 

behaviors by providing more specificity about these relationships. The study also 

investigated the racial/ethnic and income disparities and park use and physical activity. A 

three article style dissertation format was used to present three studies related to park 

characteristics, park use and physical activity. This chapter summarizes the studies and 

discusses their research and practical implications. 

First, landscape preference was examined as a mediating variable between park 

characteristics and park use and park-based physical activity. Results from this analysis 

indicated that landscape preference for highly enclosed, least-developed park settings carried 

some influence in the relationship between the amount of tree canopy in parks and park use 

and park-based physical activity. Landscape preference for more open, more developed park 

settings did not affect this relationship. Additionally, landscape preference did not affect 

relationships between the size or quality and condition of parks and park use and physical 

activity. 

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

and income composition to identify disparities in park features in these areas. Overall, 
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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 characteristics. However, findings 

from this analysis demonstrated that fewer wooded areas were located in low income and 

minority area parks when compared to higher income and non-minority areas. Low income 

area parks were found to have less tree canopy than parks located in higher income areas. 

Sitting and resting features were found to be less clean in minority area parks than parks in 

non-minority areas.  

Third, park characteristics were examined as predictors of park use and park-based 

physical activity across areas of different race/ethnicity and income composition. Across area 

race/ethnicity, park size predicted park use and park-based physical activity in non-minority 

areas, but not minority areas. Across area income, park assessment scores predicted park use 

among low income individuals but not medium-high income individuals. Park size was also 

found to predict park use and park-based physical activity among medium-high income 

individuals, but not low income individuals. 

In total, this dissertation study made three unique contributions to the literature. It 

was the first study to examine landscape preference as an underlying mechanism between 

park characteristics and park use and physical activity. It was the first study to examine park 

characteristics and park use and physical activity both across area race ethnicity and income. 

Additionally, it was the first examination of percent tree canopy as a predictor of park use 

and park-based physical activity in neighborhood parks. Together, findings from the studies 

offer points of additional understanding when considering the characteristics of 
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neighborhood parks and how they associate with park use and physical activity. Based on 

findings across the three articles, the following sections present implications for research, 

theory, and practice and identify methodological recommendations for future research.  

RESEARCH AND THEORETICAL IMPLICATIONS  

Research Implications 

Based on the results of the three examinations that comprised this study, several 

implications for research are offered. First, relationships between park characteristics and 

park use and physical activity must move beyond simple examinations of direct relationships. 

This study indicated that these relationships are complex. At the neighborhood level, some 

relationships were found to be different in areas of different race/ethnicity and income 

composition. At the individual level, landscape preference was found to be an underlying 

mechanism that influenced these relationships overall. Moving forward to most effectively 

position parks as non-traditional health providers, evidence-based research that provides 

more specificity about how area and individual levels of influence work together to either 

promote or constrain park use and physical activity are needed to help advocate for and 

inform policy, design, maintenance, and management strategies that encourage park use and 

physical activity.  

The social ecological model of active living (Sallis et al., 2006) has given scholars a 

broad framework within which to research individual and area level influences (as well as 

other influences 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 considering other 

individual level factors that may operate within these relationships (Whitt-Glover et al., 

2013). Other individual level factors that operate within these relationships may include 

perceptions of safety. For example, studies have demonstrated that litter tends to undermine 

perceptions of safety in park environments (Schroeder & Anderson, 1984). Perceived safety 

has been found to be associated with physical activity in neighborhoods and parks (Giles-

Corti et al., 2005; Kaczynski & Henderson, 2007). Individual preferences for landscape 

characteristics and features (Elmendorf et al., 2005) and perceptions of safety and 

maintenance in park settings (Thompson, 2002) have also been found to vary across different 

population groups. Moving forward, examining perceptions such as these as mediators within 

relationships between park characteristics and physical activity is recommended to better 

understand relationships between the park characteristics and park use and physical activity, 

particularly across different population groups and across neighborhoods that may be most at 

risk for physical inactivity. Future research should also examine whether the magnitude of 

the relationships between park characteristics and park use and physical activity are 

moderated by factors such as area crime rates, preferred design elements, and personal 

constraints to park use and park-based physical activity.  

Research that considers other built environment characteristics in communities 

surrounding parks that can influence park use and 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 communities (Broyles, Mowen, Theall, Gustat, & Rung, 2011 ; Low et al., 
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2005). They are also a part of the physical fabric of the community, as are street networks, 

sidewalks, and other public places and spaces. 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 et 

al., 2003; Frank et al., 2005; Owen et al., 2007; Saelens et al., 2003; Sallis et al., 2009). The 

combination of walkable streets, accessible and well-maintained parks, and proximate 

neighborhoods make parks attractive destinations for pedestrians and bicycle users.  

Baran et 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. This study investigated 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 age and gender. 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 

associated with park use and that these associations varied 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 to 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 needed to identify why 

disparities in park features and other built environments exist. For example, time-lagged 

studies that investigate demographic shifts in neighborhoods due to inter-neighborhood 

migration can determine if changes in neighborhood demographics have trended 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 and 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 investments and the allocation of maintenance 

resources in existing parks, historical urban and institutional dynamics, and park 

management decisions should be examined for procedural injustices that may interact with 

the quality and distribution of parks (Boone 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 comprised of both. The development and management of 

parks involve significant capital resources. Therefore, public parks are a part of the political 

domain. Decisions in park planning processes are often informed by public planning 

processes, yet are often subjected to strong political influence by those with more power (e. 



 

 

 

 

172 

g., city councils, sports associations, Chambers of Commerce, etc.) in ways that are not 

transparent.  

In one study related to procedural justice, Boone 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 than Whites but that Whites had greater access to 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 decisions and White flight. More 

studies such as this one are needed to better examine procedural justice issues such as the 

social and institutional mechanisms that generate and reproduce inequities in the built 

environment (Boone et al., 2009; Wakefield & Baxter 2010) that can influence park use and 

physical activity.  

Unlike Boone et al. (2009), the current study did not examine procedural decisions 

that may have affected the characteristics of study parks. Somewhat similarly, however, park 

size was found to play a role in predicting physical activity. Park size was a predictor of park 

use and physical activity for some, but not others. Among comparison groups in this sample, 

size was found to only predict park use and park-based physical activity for non-minority and 

higher income areas. In light of Boone et al.'s conclusions in Baltimore, it is 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 Greensboro. Because park 

size is not easily increased, especially in established neighborhoods, this finding is 
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noteworthy. Past research has consistently found that park size predicts park use and physical 

activity (e.g., Giles-Corti et al., 2005; Kaczynski et al., 2008; Sugiyama et al., 2010). The 

findings of this study suggest that as a predictor of use and physical activity, park size may 

operate differently for different population groups. Therefore, further research is needed to 

determine how the size of parks is perceived by different populations groups and why it 

correlates with park 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 

examine 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 size suggested that other, more modifiable factors may be 

better predictors of park use and physical activity in 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 previous research that has found that the quality and condition 

of parks in low income areas is associated with park use and physical activity (Heinrich et al., 

2007; Reis et al., 2009). The 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 of the social 

ecological model of active living, particularly for research that examines park use and 

physical activity in at-risk communities. This can be achieved by proposing mediators and 

moderators within relationships between neighborhood and park characteristics and 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 study 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 analyses 

aligned with each. The following section first discusses deprivation amplification and 

environmental justice. Second, underlying mechanisms for these frameworks are discussed 

that tie them to the social ecological model of active living. Lastly, theoretical 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 on health have been mixed; 

they vary by health outcomes, population groups, and areas (Macintyre, 2007). Based on 

mixed findings across her own (e.g., Cummins, McKay, & MacIntyre, 2005; Ellaway, Kirk, 

Macintyre, & Mutrie, 2007; Macdonald, Cummins, & Macintyre, 2007; MacIntyre, Maciver, 

& Sooman, 1993; Macintyre, McKay, Cummins, & Burns, 2005) and other studies (e.g., 
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Block, Scribner, & DeSalvo, 2004; Burns & Inglis, 2007; Fairburn, Walker, & Smith, 2005; 

Reidpath, Burns, Garrard, Mahoney, & Townsend, 2002), Macintyre (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 availability in order to also examine the underlying 

social factors that produce and reproduce inequality in communities (Macintyre, 2007).  

Additionally, from an environmental justice perspective, multiple studies in large 

urban areas examining the availability of parks and physical activity resources have not 

identified a predictable pattern of the distribution of parks and physical activity facilities 

across areas of different race/ethnic composition (Byrne & Wolch, 2009). Although some 

research has found that parks and recreational facilities are unevenly available by 

race/ethnicity and income (i.e., Estabrooks et al., 2003; Gordon-Larsen et al., 2006; Moore et 

al., 2008; Timperio et al., 2007), more recent studies suggest that disparities in access and 

availability of parks 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 in minority 

and low SES communities as compared to parks and facilities in higher SES and non-

minority communities (Gordon-Larsen et al., 2006; Macintyre, 2007; Moore et al., 2008; 

Timperio et al., 2008). 

Despite mixed findings in past studies, the results of this study aligned with both the 

deprivation amplification theory and the environmental justice framework. 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 high risk for inactivity and related health issues (i.e., low 

income and minority areas). The finding that parks higher in condition and quality were used 

more frequently by residents surrounding parks located in low income areas highlighted that 

the quality and condition of parks in these areas are important.  

Urban political ecology (UPE) can provide additional context that can help tie 

deprivation amplification (Macintyre et al., 2002), environmental justice, and the social 

ecological model of active living (Sallis et al., 2006) together by broadly explaining why area 

inequality is present in the built environment and how it relates to health. UPE unpacks 

specific capitalistic mechanisms (e.g., underlying economic, political, and cultural processes) 

embedded in social organizations (Swyngedouw & Heynen, 2003) that can produce 

inequality in the envrironment. Urban political ecology has been employed by multiple 

disciplines (e.g., geography, sociology, urban ecology) to examine the social construction of 

multiple urban issues (water, food chains, infrastructure, etc.). In particular, researchers have 

applied this framework to the uneven distribution of environmental amenities, such as green 

space (Heynen et al., 2006), urban forest cover (Heynen & Lindsey, 2003), and parks 

(Brownlow, 2006). Elaborating on the UPE approach but refining it, Buzzelli (2007) 

proposed to understand biological pathways between social structure and population health 

by employing Bourdieuôs relational framework (Bourdieu & Johnson, 1993). This conception 

deems the use of single variables as insufficient as proxies for social structure. Rather, 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 on the processes of various dimensions of 

social stratification to explain the patterning of health ñthrough differential access to the 

diverse forms of capitalðnot just economic capital but also social, human, political, cultural, 

and symbolic capitalò (Bourdieu & Johnson, p. 8). The utility of Bourdieuôs framework is the 

extent to which he related oneôs position in the social hierarchy to nearly every aspect of life. 

Bourdieu sought to reveal the complexity of social stratification by classifying various forms 

of capital into social space (Buzzelli, 2007). The social space location, based on dimensions 

of capital, can be used to locate collections of like individuals and communities, such as 

neighborhoods which may be considered at-risk communities.  

Area characteristics (i.e., race/ethnicity and income composition), deprivation 

amplification (MacIntyre et al., 2002), and environmental justice (Taylor et al., 2007) can be 

framed within the social ecological model of active living (Sallis et al., 2006) where 

institutional, policy, community, and individual characteristics influence physical activity. 

The social ecological model of active living proposed that psychological and social factors 

influence individual behavior (Sallis et al., 2006) along with multiple other influences (e.g., 

intrapersonal, interpersonal, built environment, policy) that impact health behavior on 

multiple levels. On a physical environment level, characteristics of parks and neighborhoods 

are shaped by institutional policies (e.g., maintenance, investment, 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 

communitiesô position in the social structure, these responses will vary. In areas at highest 
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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 use may feed back to institutional policies that uphold the status quo and 

therefore perpetuate the cycle. 

This study was consistent with the social ecological model of active living (Sallis et 

al., 2006) in that park characteristics were associated with park use and physical activity. 

This means that oneôs area of residence can affect neighborhood park conditions and 

attributes which can, in turn, associate with park use and physical activity. The quality and 

characteristics of parks are especially important for populations most at risk for health. Parks 

in these areas remain underutilized despite findings that have not indicated disparities in park 

availability in these areas (Whitt-Glover et al., 2013).  

Additionally, the results of this study aligned with Sallis et al.ôs (2006) assertion that 

perceptions of environments (e.g., attractiveness, safety, etc.) can influence physical activity. 

Landscape preference for levels of openness and development appeared to filter relationships 

between park characteristics and physical activity. This indicated that conceptual models that 

only account for direct relationships between built environmental features and park use and 

physical activity are incomplete. Individual level psycho-social 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. Alone, psycho-social 

approaches to physical activity promotions and interventions have produced marginal 

(Dishman & Buckworth, 1996; Marcus et al., 2000; Stone et al., 1998; Taylor et al., 1998) 
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and 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 concurrently 

considering other individual level factors that may operate within these relationships (Whitt-

Glover et al., 2013). Individual preferences for landscape characteristics and features 

(Elmendorf et al., 2005), and perceptions of safety and maintenance in park settings 

(Thompson, 2002) have been found to vary across different population groups. Examining 

perceptions such as these within relationships between park characteristics and physical 

activity is necessary.  

MANAGEMENT IMPLICATIONS  

Based on the results of this study, implications for practice are offered for the 

planning, management, and maintenance of urban park systems as health resources. 

Implications for urban ecosystem health are also discussed.  

This study found disparities in natural features in parks, such as wooded areas and 

tree canopy, in 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 enclosed, least-developed settings was found to carry some or all of the influence 

between the amount of tree canopy in neighborhood parks and physical activity and park use. 

This suggested that trees and preferences for park environments that are highly vegetated are 
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meaningful to residents and can influence their park use and physical 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 in parks, like trees, wooded areas, and other vegetation have been 

credited with providing important ecosystem services to communities, such as carbon storage 

and sequestration, reduced ultraviolet radiation, cooler air temperatures, and reduced heat 

island effects (Chiesura, 2004; Platt, 2006). Additionally, 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 longevity of 

older people (Takano et al., 2002). Therefore, the management and maintenance of trees in 

the public domain (including parks) is increasingly important. Links between human health 

and trees are increasingly being established (e.g., Donovan et al., 2013). A recent study found 

that the loss of 100 million trees in the East and Midwest was associated with increased 

cardiovascular-related deaths and deaths due illnesses of the lower respiratory system 

(Donovan et al., 2013). Disparities in tree canopy and wooded areas across comparison areas 

may indicate that other health-promoting benefits of trees and wooded areas are not being 

conveyed to populations in these areas. From a practical perspective, disparities such as these 

could be remedied by targeting tree planting and urban forest management in at-risk 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 managing trees and vegetation on public and private property (Elmendorf et al., 
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2005). Because attractiveness (Humpel et al., 2002) and personal safety (Foster & Giles-

Corti, 2008; Leslie et al., 2010) have been found to influence park 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. First, public input processes related to park 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 landscaping. Landscape preferences could vary from neighborhood to 

neighborhood. Their incorporation into park designs could help to promote localized park use 

and park-based physical activity. Therefore, planning processes and future research should 

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 in low income and minority areas.  

A better understanding of preferred levels of vegetation can inform park maintenance 

routines. Attractiveness (Humpel et al., 2002) and personal safety (Foster & Giles-Corti, 

2008; Leslie et al., 2010) have been found to influence use of parks and physical activity. In a 

study that examined perceptions of personal safely, security, and visual attractiveness in 17 

urban park sites in Atlanta and Chicago, perceived safety was predicted by view distance, 

grass, water, and human-made features (Schroeder & Anderson, 1984). However, human 

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

there is tension between perceptions of safety and preferences of natural 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. Similarly, Crime Prevention 

through Environmental Design (CPTED) (Jeffery, 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 parks and 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 preferred physical activity settings; 

however, more densely vegetated parks contribute to ecosystem services. Park systems are 

recognized as important components of public green infrastructure in urban environments 

that can, for example, protect biological diversity 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 achievable 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 specifically 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 if municipal 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 time, it is unclear to what extent urban park managers and staff embrace 

parks 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 this, as well as how park system providers view their potential role in more widely 

educating the public about the ecological services that trees and vegetation in parks provide. 

This study also found disparities in park quality when comparing non-minority and 

minority areas and that parks of higher quality predicted park use 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 important as 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. However, volunteer-driven efforts could assist park agencies with 

these tasks. For example, adopt-a-park programs typically involve regularly occurring ñclean 

up days,ò monitoring, and reporting maintenance issues and vandalism to the park agency 

could help to target volunteer resources to parks that experience greater volumes of refuse.  
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Additionally, these programs could be expanded to include regularly occurring park 

audits using the Community Park Audit Tool (CPAT) (Kaczynski et al., 2012). The CPAT 

instrument is somewhat similar to the the EAPRS tool used in this study in that it was 

designed to assess community park attributes and conditions for their potential to promote 

physical activity. However unlike EAPRS, CPAT was specifically designed to be used by 

community stakeholders. This tool includes the assessment of park conditions such 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, and education 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 inventory and assessment of current conditions (area demographics, existing 

parks, facilities, and programs, etc.) to identify gaps in service. They identify short- and long-

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 park systems 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 target parkland 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 and 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 the 

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 

respond to Whitt-Glover et al.ôs (2013) suggestion to embrace opportunities to empower 

communities to influence policy making. The use of community stakeholders for park audits 

and adopt-a-park programs mentioned previously would help to build and empower a 

constituency for neighborhood parks that may ultimately influence policymakers through 

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 government management (International City and County Manager's Association, n.d.). 

To this end, many local governments have initiated formal citizen training programs to 
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educate and engage residents. For example, the city of Greensboro facilitates the City 

Academy program (City of Greensboro, 2011b). This program prepares 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 communities to 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 information that would allow for targeted responses to 

remediate distributive and procedural disparities. As Whitt-Glover et al. (2013) have pointed 

out, policy and environmental solutions must also be paired with multilevel interventions to 

increase park use among socioeconomically 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 health 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  

 The results, 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 To ols 

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 

(see Brownson et al., 2009). Each measures various features depending upon the setting (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 space (Floyd, 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 settings (Brownson et al., 2009; Floyd, 

2012). Second, the use of many tools 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 and time-consuming to administer.  

Ample opportunity exists to refine these 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 minimum, using consistent measurement scales across tools so meta-

analysis can be conducted. Finally, research is needed to identify which park features are 

especially relevant for PA among different population groups or areas comprised of different 

race/ethnicity and 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 
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settings (e.g., the System for Observing Play and Recreation in Communities; McKenzie, 

Cohen, Sehgal, Williamson, & Golinelli (2006) and System for Observing Fitness Instruction 

Time; McKenzie, Sallis, & Nader, 1991), park audit tools should be expanded to account for 

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 these protocols. The scoring system used to aggregate the 

quantity 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 the aggregating process.  

Tree Canopy Measures 

Future studies should use more accurate measures of tree canopy and vegetation to 

examine relationships between these natural features and park use and physical activity. This 

study used a coarse measure of tree canopy. Existing data were obtained from the local park 

and recreation agency and were calculated 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 studies examining large areas (e.g., cities, counties, etc.) have quantified 

vegetation by calculating a percentage by area using data derived from the remotely sensed 

Normalized Difference Vegetation Index (NDVI) (e.g., Bell et al., 2008a; Hur, Nasar, & 

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

vegetation cover from multispectral satellite data (U.S. Geographical Survey, 2011). This 

method 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 reduce the number of 

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

More broadly, interdisciplinary studies that include disciplines such as forestry and 

epidemiology are needed to quantify optimal exposures to trees and natural areas for 

improved health. A recent study found that the loss of 100 million trees in the Eastern and 

Midwestern U.S. was associated with cardiovascular-related deaths and increased deaths due 

to illnesses of the lower respiratory system (Donovan et al., 2013). Currently, 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 calculating optimal tree cover required to 

support public health goals (e.g., recommended BMI, physical activity, etc.) does not exist. 

Landscape Preference Methods and Measures 

Future research should consider alternate methods and measures to examine 

landscape preference 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 settings and 

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 interest to level of 

development and openness conformed to Kaplan and Kaplanôs (1989) recommendation for 

being explicit about the types of environments and selection criteria to be used in 

photosampling. However, other aspects of park landscapes are likely to also influence 

landscape preference. Kaplan and Kaplanôs (1989) body of research has substantiated that 

people prefer landscape settings that provide easily obtained information in nonthreatening 

ways and that offer additional information if explored. The informational attributes of 

landscapes also play a role in landscape preference. For, example Ulrichôs (1977) model of 

visual landscape preference proposed that five informational properties of an environment 

affect visual preference: complexity, focality, ground surface 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 park settings, less is known about how people may 

perceive the informational properties of the landscape and how their perceptions may affect 

park use. However, research has found that levels of maintenance and perceived safety may 

influence landscape preference for park settings (e.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). Other studies have found different landscape preference in 

parks by race, with Black Americans preferring more manicured, maintained, open settings, 
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with more amenities (Johnson & Bowker, 1999; Kaplan & Talbot, 1988; Philipp, 1993; 

Virden & Walker, 1999) and Whites preferring less developed conservation-type settings 

(Payne et al., 2002; Philipp, 1993). Few of these studies used photosampling methods to 

assess preferences. Photosampling methods should be used in future research to identify the 

most salient aspects 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 considered. For example, 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 a Likert-type scale), future studies 

could ask respondents to select the 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 useful to subject 

study participants to digitally simulated environments to measure preferences and associated 

physiological responses (i.e., cortisol levels that measure stress response). 

Beyond Park Use and Physical Activity 

Finally, to more fully quantify how community parks contribute to human health, we 

must also examine psychological well-being. Studies examining the relationship between 

park amenities and facilities and health have largely focused on variables such as physical 

activity and weight status. Obesity and physical inactivity are positively associated with 

depression and anxiety, and often coexist (Bair, Wu, Damush, Sutherland, & Kroenke, 2008; 
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Strine et al., 2008). Research has indicated that physical activity in green space, such as 

parks, may enhance psychological restoration (Bodin & Hartig, 2003; Hug, Hartig, 

Hansmann, Seeland, & Hornung, 2009), promote self-esteem, and induce positive mood 

changes (Barton & Pretty, 2010). Further, because visual or physical presence in green space 

is psychologically and physiologically restorative (Driver, Brown, & Peterson, 1991; Hartig, 

Book, Garvill, Olsson, & Garling, 1996; Hartig, Evans, Jamner, Davis, & Gärling, 2003; 

Pretty, Peacock, Sellens, & Griffin, 2005), simple exposures to green space may also 

contribute positively to health outcomes, even if green space does not positively impact 

physical activity in outdoor environments (de Vries, Verheij, & Groenewegen, 2000). Given 

the interrelationship involving physical activity, obesity, and psychological well-being, a 

strong case can be made for park studies to conceptualize health more broadly to include 

both physical and psychological well-being. 

CONCLUSION 

Parks have been recognized by major health organizations as important resources that 

contribute to public health by providing people 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 that our field makes to society are finally being recognized by other disciplines. 

It is now more common for built environment interdisciplinary teams to include researchers 

from the parks and recreation field along with planning, transportation, geography, and 

public health. Additionally, this work has the potential to have meaningful and long-lasting 
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impacts on communities through changes in community design and within parks systems and 

individual parks. Thereby, researchers and practitioners within the parks and recreation field 

have an opportunity 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 levels and within multiple domains. As 

the field of active living research has emerged over the past decade, researchers in our field 

have significantly contributed to what is known about relationships between built 

environments and physical activity. The contributions have opened up a plethora of 

opportunities for further research that will continue to push the field forward. These 

opportunities include increasing theoretical understanding and developing more specific and 

refined measurement tools that will improve ability to create policies and environments for 

improved health and wellbeing. Moving forward, researchers in our field are poised to meet 

these opportunities and to further quantify the physical health and well-being benefits 

conveyed through the presence and use of parks in our communities. 
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Appendix B:  

Network Analyst Procedure Log 

 

All Greensboro and Guilford County shapefiles provided by Todd Hayes in GIS Division, 

City of Greensboro or downloaded from Guilford County GIS FTP server. 

Downloaded Guilford_Streets_July_02_2012 from Guilford Countyôs FTP server 

Attributes for street classification (verified via e-mail with Stephen Dew Guilford County 

GIS July 13, 2012) 

0 = interior/minor roads 

1 = highways 

2 = major thoroughfares 

3 = minor thoroughfares 

10 = PTIA roads 

199 = temp codes 

999 = ramps 

Clipped to GSO City Limit = GSOallstreets8-2-12 

Extracted local streets (street classification = 0, interior/minor roads and street classification 

= 3, minor thoroughfares) saved as 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, Southmont, and 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 were impediments 

(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 network = 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 

Selected ñuse network location fieldsò (instead of use geometry) 

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 ñgeneralizedò for polygon type and ñoverlappingò for rings 

 

Results 

 

Yielded .25 mile service areas for each park in one shapefile. All parks had multiple buffers 

based on multiple park 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 polygon for each park. Naming protocol = abbreviated park 

nameSvcAr_Dissolve 

Manually inspected edited each of the service areas and manually edited, where necessary, to 

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 layer as Sidewalks_Clip + abbreviated park name 

Calculated geometry (feet) for each clipped sidewalk layer based on ñlengthò attribute 

Then right clicked length, selected statistics, and recorded sum of the length attribute for 

sidewalk for each park service buffer. 

 

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 acres) of clipped footprints layer for each park service area. 

To get percentage of development for each parks service area: divided total acres of footprint 

(development) by total area (acres) of the park service area. 
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Appendix C:  

Study Park Descriptions and Locations  

 

Ardmore Park  

Address: 2901 Florida Street, Greensboro, NC 

Over seven acres. Facilities, features, and use areas: concrete multipurpose slab, benches, 

tables, playground and open area.  
 

Bluford Park  

Address: 1814-1898 Eastwood Ave, Greensboro, NC 27401 
Eight acre park. Facilities, features, and use areas: hard surface walking trail, playground, 

and open space. 

 

British Woods Park 

Address: 2027 Downing Street, Greensboro, NC 

Nearly 5 acres. Facilities, features, and use areas: playground and open space. 

 

Carriage Hills Park  

Address: 1610 Bearhollow Road, Greensboro, NC 

Seven acres. Facilities, features, and use areas: playground. 

 

Douglas Park 

Address: 701 Douglas Street, Greensboro, NC 

Eight acres Facilities, features, and use areas: basketball court, hard surface path, natural 

path, playground,  stream, and wooded area.  

 

Forest Valley Park 

Address: 1801 Forest Valley Road, Greensboro, NC 

Seven acres. Facilities, features, and use areas: playground, stream, wooded area, and open 

area. 

 

Friendly Acres 

Address: Gramercy Street, Greensboro, NC 

Two acres. Facilities, features, and use areas: playground, natural surface trail, and wooded 

area. 

 

Hamilton Lakes 

Address: 4301 Starmount Drive, Greensboro, NC 

Sixty acres. Facilities, features, and use areas: playground, stream, and natural surface trails. 



 

 

 

 

248 

Heath Park 

Address: Holts Chapel Road, Greensboro, NC 

Twelve acres. Facilities, features, and use areas: playground, softball field, open area, and 

wooded area. 

 

Henry Street Park 

Address: 3113 Henry Street, Greensboro, NC 

Ten acres. Facilities, features, and use areas: softball field, picnic shelter, playground, and 

natural and hard surface trails. 

 

Hillsdale Park 

Address: 2501 Murrayhill, Greensboro, NC 

Forty-nine acres. Facilities, features, and use areas: multipurpose trail, multipurpose court, 

playground, stream and open areas. 

 

Kings Forest Park 

Address: 1501 Larchmont, Greensboro, NC 

Twenty acres. Six acres for active use.  Facilities, features, and use areas: multipurpose 

concrete court, playground, and stream. 

 

Nocho Park 

Address: 1010 Duke Street, Greensboro, NC 27406 

Seven acres. Facilities, features, and use areas: Baseball field, playground, concession stand, 

and picnic shelter. 

 

Random Woods Park 

Address: 4601 Beckford, Greensboro, NC 

Eight acres. Facilities, features, and use areas: basketball court and playground. 

 

Rolling Roads Park 

Address: 2300 Bridgette Blvd., Greensboro, NC 27407 

Nineteen acres. Facilities, features, and use areas: playground and multipurpose trail. 

 

Southmont Park 

Address: 2200 Atlanta, Greensboro, NC 

Six acres. Facilities, features, and use areas: playground, multipurpose concrete court, and 

stream. 

 

Spring Valley Park 

Address: 901 West Meadowview, Greensboro, NC 

Over five acres. Facilities, features, and use areas: playground, basketball court, and stream. 
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Starmount Natural Area Park 

Address: 3301 Starmount Drive 

Thirty-two acres. Facilities, features, and use areas: multipurpose trail and informal soccer 

practice field. 

 

Steelman Park  

Address: 925 Highland Avenue, Greensboro, NC 

Three and a half acres. Facilities, features, and use areas: picnic shelter, community garden, 

basketball court, stream, and open areas.  

 

Sussman Street Park 

Address: 299 Sussmans Street, Greensboro, NC 

Over 14 acres. Facilities, features, and use areas: multipurpose court, basketball court, picnic 

shelter, and playground. 

 

Woodmere Park 

Address: 2100 Autumn Dr., Greensboro, NC 

Twenty acres. Facilities, features, and use areas: playground, picnic shelter, and open areas.  
 
 

(City of Greensboro, 2011c) 
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Appendix D:  

Aerial Photographs of Study Parks 
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