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ABSTRACT
This article examined constraints to visiting urban parks and natural
areas in the Portland, Oregon (USA) metropolitan region, as well as
spatial attributes of these constraints. Data were obtained from ques-
tionnaires completed by 620 residents. Statistical analysis coupled
with geographic information system (GIS) and hot spot analysis
determined spatial patterns in constraint groups (least, moderate,
most), different dimensions of constraints, and resident characteris-
tics (white majority, racial and ethnic minorities). The northeast area
of this region had the highest minority resident clustering, was most
constrained in general, and was most constrained by health and lack
of recreation partners in particular. Residents in the west and south-
west areas were most constrained by limited access and knowledge
related to parks. These results inform agency objectives associated
with reaching and engaging various populations, including minor-
ities. Findings also contribute to the literature by applying GIS ana-
lysis of survey data to understand spatial aspects of constraints.
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Introduction

Urban parks offer a means of connecting with nature in the midst of bustling metropol-
itan areas, and these connections provide social, physical, and emotional benefits such
as stress relief, improved physical health, and lower crime (Moore & Driver, 2005).
Urban parks offer not only spaces in which to unwind and connect with nature, but
also places for family bonding, social events, and learning. Some residents, however,
may be constrained to visit these urban green spaces and receive these associated bene-
fits as often as they would like. Constraints are factors that limit participation, affect
leisure preferences, and/or reduce enjoyment and satisfaction from recreation experien-
ces (Jackson, 2005). Examples of constraints include other obligations (e.g., work, fam-
ily), difficulty affording costs of visiting parks, and inability to travel to parks.
Studies have shown that certain groups can be more likely to experience constraints

to recreation participation and park visitation (Bustam, Thapa, & Buta, 2011; Byrne &
Wolch, 2009; Floyd, Gramann, & Saenz, 1993; Green, Bowker, Wang, Cordell,
& Johnson, 2009; Shinew & Floyd, 2005; Shinew, Floyd, & Parry, 2004; Stodolska &
Yi-Kook, 2005). These groups include the elderly, physically and mentally disabled,
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low-income women, and racial and ethnic minorities (Shores, Scott, & Floyd, 2007). In
many urban settings, some groups, such as low-income and minority residents, often
cluster together in neighborhoods and census blocks located in the inner-city far from
many parks and green spaces (Blahna & Black, 1993; Byrne & Wolch, 2009; Floyd et al.,
1993; Gobster, 2002; G�omez, Baur, Hill, & Georgiev, 2015; Heynen, Perkins, & Roy,
2006; Wolch, Wilson, & Fehrenbach, 2005). Some common constraints of these groups,
such as access to parks and residential distance from these and other green spaces,
might also cluster together (Jackson, 1994). Therefore, it is possible that some con-
straints to urban park visitation may vary spatially and be related to demographic and
residential patterns.
Despite trends of some traditionally constrained groups clustering together in neigh-

borhoods and census blocks, limited research has examined connections between spatial
attributes and constraints to recreation and park visitation. Jackson (1994) called for
integrating geographic and social psychological research in studies of constraints by sug-
gesting that “it is necessary not only to analyze spatial variations in constraints on
recreation and leisure, but also to compare the relative explanatory power of space and
place with other variables that may have a greater or lesser impact on people’s leisure
choices” (p. 111). Understanding how groups of residents (e.g., minorities) and their
constraints cluster together and vary spatially across a setting can provide targeted loca-
tions for outreach and engagement designed to attract diverse audiences to parks and
other natural areas. This article, therefore, analyzed data from a social science survey in
a geographic information system (GIS) to examine spatial variations of constraints asso-
ciated with visiting urban parks in the Portland, Oregon (USA) metropolitan region.

Conceptual foundation

Constraints to recreation

Although there are different frameworks for categorizing constraints (e.g., Jackson,
2005; Nadirova & Jackson, 2000; Stodolska & Jackson, 1998), Crawford and Godbey’s
(1987) model has been the most widely used (see Jackson, 2005; Manning, 2011 for
reviews), and they categorized constraints as intrapersonal, interpersonal, and structural.
Intrapersonal constraints “involve individual psychological states and attributes which
interact with leisure preferences rather than intervening between preferences and partic-
ipation” (Crawford & Godbey, 1987, p. 122). Examples of these constraints include
stress, depression, and perceived ability in an activity. Interpersonal constraints relate to
relationships or interactions with others, such as family obligations or differing leisure
preferences among friends that inhibit recreation (Crawford & Godbey, 1987).
Structural constraints are institutional, situational, and functional characteristics that
constrain recreation (Crawford & Godbey, 1987). These constraints are often the most
prevalent and include issues such as costs to recreate, lack of time, lack of information,
and distance from recreation resources (Mowen, Payne, & Scott, 2005; Walker &
Virden, 2005; Zanon, Doucouliagos, Hall, & Lockstone-Binney, 2013).
Some researchers have integrated these categories into a hierarchy where intraper-

sonal constraints are experienced first, followed by interpersonal and then structural
constraints (Crawford, Jackson, & Godbey, 1991). Others, however, have found a
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hierarchical approach to be problematic and their empirical studies have experienced
mixed results confirming this model (Gilbert & Hudson, 2000; Hawkins, Peng, Hsieh, &
Ekland, 1999; McQuarrie & Jackson, 1996; Zanon et al., 2013). As a result, some have
adopted other approaches for categorizing constraints (Floyd, Shinew, McGuire, & Noe,
1994; Shinew & Floyd, 2005; Stodolska & Jackson, 1998). Most recently, for example,
Stodolska, Shinew, and Camarillo (2019) found that common categories of constraints
included cost, lack of knowledge about parks and opportunities in these areas, access
and transportation, time (too busy), programs and facilities, safety concerns, and issues
related to race and culture (e.g., profiling, undocumented immigrants, lan-
guage barriers).
Constraints on recreation participation and park visitation can be influenced by age,

race, gender, income, education, and other characteristics (see Jackson, 2005; Manning,
2011; Zanon et al., 2013 for reviews). Walker and Virden (2005) included race/ethnicity,
gender, cultural/national forces, and socioeconomic forces as macro (i.e., broader, soci-
etal) level factors antecedent to constraints. Many of these factors act in unison and can
have compounding effects on constraints (e.g., low-income elderly women of color are
often most constrained, whereas educated young-adult white males can be least con-
strained; Jun, Kyle, & Mowen, 2009; Shores et al., 2007; Zanon et al., 2013). Numerous
studies have found that racial and ethnic minorities experience more constraints com-
pared to non-minorities (Bustam et al., 2011; Gobster, 2002; Metcalf, Burns, & Graefe,
2013; Shores et al., 2007; Wilhelm Stanis, Schneider, & Russell, 2009), whereas others
have found that different factors, such as available resources and free time, contribute
more to constraints (Jackson, 1994, 2005; Scott, 2013). Despite mixed results on the
relative importance of certain demographics, race and ethnicity are commonly associ-
ated with constraints such as affordability of recreation, distance from parks, lack of
transportation to parks, and crime in parks (Bustam et al., 2011; Byrne & Wolch, 2009;
Gobster, 2002; Jun et al., 2009; Shinew et al., 2004; Shores et al., 2007; Stodolska & Yi-
Kook, 2005; Zanon et al., 2013).

Spatial analyses of park and recreation concepts

Traditional recreation and leisure research had seldom examined spatial attributes of
social psychological concepts, such as constraints, across a landscape (Beeco & Brown,
2013; Jackson, 1994; Miller, Vaske, Squires, Olson, & Roberts, 2017). Mapping and spa-
tial analysis of social science data using GIS, however, have started becoming more
popular in recreation research. Aswani and Lauer (2006) suggested that “spatio-tem-
poral, multidimensional GIS, and remote sensing data can serve to verify, explain, or
reveal site-specific or regional patterns of human demographic, political, economic,
socio-cultural, and ecological dynamics that may not be obvious to researchers on the
ground” (p. 81). For parks and other recreation areas, recent spatial analyses of visitor
values, conflicts, use levels, and other cognitions and behaviors have helped to more
efficiently target locations for managerial responses to issues such as visitor dissatisfac-
tion, ecological degradation, and other impacts (D’Antonio et al., 2010; D’Antonio &
Monz, 2016; Hallo et al., 2012; Kidd et al., 2015; Miller et al., 2017; van Riper & Kyle,
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2014; van Riper, Kyle, Sutton, Barnes, & Sherrouse, 2012; Wolf, Brown, &
Wohlfart, 2018).
Few studies, however, have explicitly examined spatial distributions of constraints

across a landscape using approaches such as GIS. Studies that have examined spatial
aspects of constraints mainly focused on residential distance from recreation sites as a
primary constraint on visitation (Jackson, 1994; Tarrant & Cordell, 1999; Tarrant &
Porter, 2005) and differences in constraints among residents of broad geographical loca-
tions such as rural and urban areas (Ghimire, Green, Poudyal, & Cordell, 2014;
Johnson, Bowker, & Cordell, 2001; Wilhelm Stanis, Schneider, Shinew, Chavez, &
Vogel, 2009). For all parks, including urban parks, residential location and distance can
be constraining factors that inhibit visitation (Jackson, 2005). Studies have shown, how-
ever, that these factors alone are often not the most prevalent constraints faced by visi-
tors; distance, location, and transportation constraints are often dwarfed by lack of
time, costs of visiting (e.g., park fees), safety, and other concerns (e.g., Byrne & Wolch,
2009; Gobster, 2002; Hultsman, 1995; Tarrant & Cordell, 1999; Tarrant & Porter, 2005).

Research questions

This article expands on the more conventional approach of using survey research to
study constraints by also analyzing these constraints spatially using GIS. This spatial
analysis provides a geographic and visual representation of locations where constraints
are more or less prevalent. Understanding this geographic distribution of constraints is
important because it may enable targeting of areas where park management and out-
reach efforts are necessary and where they are not, which can improve efficiency of
resource allocation.
This article examined three research questions associated with resident constraints to

visiting urban parks in the Portland metropolitan region. First, what are the constraints
to urban park visitation in this region (i.e., dimensions of constraints) and can residents
be grouped according to these constraints (i.e., constraint groups)? Second, are there
identifiable spatial or geographic clusters of: (a) white majority residents and racial and
ethnic minorities, (b) constraint groups, and (c) different types (i.e., dimensions) of con-
straints? Third, are there locations where the geographic clusters of these characteristics
and constraints overlap? This type of spatial analysis (i.e., GIS) of constraints and resi-
dent characteristics expands on past studies that primarily focused on location (e.g.,
rural, urban) and distance from recreation areas.

Methods

Study region

Data were obtained from residents of Clackamas, Multnomah, and Washington coun-
ties, which collectively make up the Portland metropolitan region. These counties are
the largest by population in Oregon. Portland is known for its parks and green spaces,
and 17% of its acreage is park land (Harnik, Martin, & Barnhart, 2015). Many agencies
manage parks in this area, such as Metro, Tualatin Hills Park and Recreation District,
Portland Parks and Recreation, and the cities of Gresham, Lake Oswego, and Oregon

4 J. R. RUSHING ET AL.



City. This study focused on parks and natural areas in the Portland region in general,
as well as those managed by Metro in particular. As the regional government for
Clackamas, Multnomah, and Washington counties, Metro manages approximately
17,000 acres of land. This study examined all 15 areas managed by Metro at the time of
this study and they include a range of development and naturalness (12 urban parks
and natural areas, two boat ramps, one golf course and trail area; Figure 1).

Data collection

A mixed-mode questionnaire (mail, internet) was sent to a stratified random sample of
households from November 2016 to January 2017 asking for one resident of each
household who is over the age of 18 to complete the questionnaire. This sample was
drawn randomly from the most current representative address-based system (ABS)

Figure 1. Map of the Portland metropolitan area and Metro parks examined.
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combined with other databases (e.g., last name algorithms, ethnicity codes, census block
clusters largely consisting of minorities) to oversample the following six groups and
ensure a large enough sample of racial and ethnic minority populations: African
Americans/blacks, American Indians, Asians, Hispanics/Latinos, Middle Eastern peoples,
and Slavic/Eastern European peoples. These groups were identified based on consult-
ation with Metro. In the analyses, these racial and ethnic minority subpopulations were
combined into a single stratum, as project scope and funding limited the ability to col-
lect large enough samples of each subpopulation to be representative of each on its
own. The sample also included white majority residents as a second stratum.
Questionnaires were administered using four mailings (Dillman, Smyth, & Christian,

2014; Vaske, 2008). The first mailing consisted of a letter explaining the purpose of the
study and an invitation to complete the questionnaire on the internet using an individ-
ual access code provided with the letter. Two weeks later, the second mailing consisted
of a letter, paper (printed) questionnaire, and postage paid reply envelope. One week
later, the third mailing was a postcard reminder to complete the paper or internet ques-
tionnaire. Three weeks later, a fourth mailing consisted of a letter, paper questionnaire,
and postage paid reply envelope. Both the internet and paper (mail) versions of the
questionnaire were available in English, Latin American Spanish, Russian, Traditional
Chinese, and Vietnamese.1 These are the five most frequently spoken languages in the
Portland region and were selected in partnership with Metro.
Questionnaires were sent to 4,250 residents with 620 completed and returned (15%

response rate after accounting for undeliverables [moved, vacant]). There were 316
white majority and 235 racial and ethnic minority respondents (69 were excluded
because they did not answer the race/ethnicity questions). A telephone non-response
bias check (n¼ 137) was administered to nonrespondents to determine any potential
differences between nonrespondents and respondents. This nonresponse bias check con-
tained 12 questions from the questionnaire (e.g., 4 measuring constraints, 5 measuring
demographics including race) and no substantive differences were found. More details
about the questions and results of this nonresponse bias check are reported in
Needham and Rushing (2017). The sample was, however, weighted by census data based
on county, age, sex (male, female), and education to be more representative of the study
region. Race and other demographics were consistent with the census after weighting.

Analysis variables

Thirty-seven constraints were measured in the questionnaire. These items are listed in
Tables 1 and 2, consistent with many used in the literature (e.g., Hubbard & Mannell,
2001; Jackson, Crawford, & Godbey, 1993; Metcalf, Graefe, Trauntvein, & Burns, 2015;
Stodolska & Yi-Kook, 2005), and reflective of possible constraints unique to the
Portland region and Metro parks. These questions measured 19 constraints to visiting
urban parks and natural areas in the Portland region in general (including Metro
parks), and 18 constraints to visiting just Metro parks in particular. The constraint

1Studies (Guo & Schneider, 2015; Walker, Jackson, & Deng, 2007) have found differences among races, ethnicities, and
languages in responses to variables measuring constraints. In this study, however, more than 95% of respondents
chose to answer the English questionnaire.
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items were measured on a 4-point scale from 1 “strongly disagree” to 4 “strongly agree”
that it “makes it difficult for you or your family to visit.” 2

The questionnaire also measured racial and ethnic identity. Respondents were consid-
ered a racial or ethnic minority if they selected any response other than “White/
Caucasian” (from the groups listed above – African American/black, American Indian,
Asian, Hispanic/Latino) and/or considered themselves to be Slavic (from Russia,
Belarus, Ukraine, Poland, Serbia, Slovakia, Croatia, Czech Republic, Slovenia, Bosnia/
Herzegovina, Montenegro, Macedonia, or Bulgaria) or Middle Eastern (from Egypt,
Iran, Turkey, Iraq, Saudi Arabia, Yemen, Syria, Oman, United Arab Emirates, Jordan,
Palestine, Israel, Lebanon, Kuwait, Qatar, Bahrain, or Cyprus). Those who selected only
“White/Caucasian” and did not also select any other response or consider themselves to
be Slavic or Middle Eastern were considered to be a white majority resident.
Residential locations were determined using geographic point-location data included as

part of the information in the sample (e.g., each household had a precise latitude and lon-
gitude associated with the address provided in the ABS sample). These X and Y coordi-
nates provided a spatial tag for residential location that was used in spatial analyses to
determine if race/ethnicity and constraints varied geographically across the region.

Data analysis

Factor, reliability, and cluster analyses

Principal components exploratory factor analysis (EFA) with varimax rotation reduced
the constraint items into types or factors (hereafter called dimensions of constraints).
EFA was chosen in lieu of confirmatory factor analysis (CFA) because although the lit-
erature has often grouped constraints into only three broad categories (intrapersonal,
interpersonal, structural), this research explored a more nuanced examination of pos-
sible additional dimensions consistent with recommendations of recent research (e.g.,
Kyle & Jun, 2015; Stodolska et al., 2019). EFAs were run first for constraints associated
with visiting urban parks and natural areas in the Portland region in general, and then
for other constraints associated with visiting just Metro parks in particular. Reliability
of these multi-item dimensions was measured with Cronbach’s alpha. An alpha coeffi-
cient of approximately .60 to .65 or greater coupled with factor loadings exceeding .40
suggest that multiple variables are measuring the same factor and justify combining
them into an index (Tabachnick & Fidell, 2018; Vaske, 2008). K-means cluster analysis
was then used for grouping participants based on these constraint dimensions (hereafter
called constraint groups). These analyses were run in SPSS 25.0 software.

Spatial analyses

Results of these analyses were then examined spatially to determine any patterns in
racial/ethnic clustering, constraint groups, and dimensions of constraints, and if there

2Although “neither” or “neutral” midpoint options are commonly included in these types of bipolar scales, they were
not included here based on recommendations of recent research showing that large proportions of respondents can
be confused by these options, leading to inaccurate responses that affect response distributions (e.g., Sturgis, Roberts,
& Smith, 2014).
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were any relationships (i.e., overlap) among these patterns. The survey data were linked
to residence point locations (X and Y coordinates for each address) for spatial analysis
in ArcMap 10.5 software. Maps were created to show spatial distributions of residents
(minority, white majority), constraint groups, and dimensions of constraints across the
region. A hot spot analysis was performed to examine patterns of these phenomena and
identify statistically significant locations where either high values (hot spots) or low val-
ues (cold spots) cluster (i.e., if people in similar locations perceive similar constraints,
these will cluster into hot spots of constraints). Hot spot analysis uses the Getis-Ord
Gi� statistic, producing a z-score and associated p-value, to determine the statistical sig-
nificance of point clusters (Getis & Ord, 1992; Mitchell, 2005; Ord & Getis, 1995). The
analysis produces a map of the z-scores and bins them into confidence intervals.
The racial/ethnic clustering, constraint groups, and dimensions of constraints hot

spot analyses were interpolated, using a kriging procedure in ArcMap, to predict
unknown hot and cold spot significance levels across the study area. Kriging is a geo-
statistical procedure that generates an estimated surface based on measured data points
and spatial autocorrelation (Burrough, 1986; Oliver & Webster, 1990). Spatial autocor-
relation is the assumption that phenomena correlate based on location where areas
closer to each other will exhibit similar phenomena (Burrough, 1986). The hot spot
and krig interpolations are visualized as a heat map where statistically significant clus-
ters of racial and ethnic minorities, most constrained residents, and high constraints
scores are represented on the maps as dark gray or black. Significant clusters of white
majority residents, least constrained residents, and low constraints scores are shown in
white. Areas that do not have any statistically significant clustering appear in
medium gray.
The kriging interpolations from the hot spot analyses of racial/ethnic clustering, con-

straint groups, and dimensions of constraints that were found to vary spatially were
converted from raster to polygon data using the “raster to polygon tool” in ArcMap.
The “reclassify tool” was used for assigning a code, ranging from 1 to 9, to the new pol-
ygons where minority residents, higher constraint groups, and higher constraints scores
for each dimension were assigned higher values. The four polygon layers were com-
bined with the “intersect tool” to visualize where areas with high and low values over-
lapped meaningfully.

Results

Factor, reliability, and cluster results

An EFA reduced the 19 constraints associated with visiting urban parks and natural
areas in the Portland region in general down to seven factors or dimensions and all fac-
tor loadings (.58-.87) exceeded .40 (Table 1). No variables cross-loaded on multiple fac-
tors. Factor 1 contained five variables related to racial and cultural issues in parks in
the region in general (e.g., “parks or natural areas in the Portland region do not have
enough visitors representing my racial, ethnic, or cultural group”). Factor 2 contained
five variables associated with fear in these parks (e.g., “I do not feel safe going to parks
or natural areas in the Portland region”). Factor 3 contained three variables related to
health (e.g., “poor health or physical limitations make it difficult for me to visit parks
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Table 1. Exploratory factor analysis (EFA) and Cronbach alpha reliability analysis of constraints to vis-
iting all parks and natural areas in the Portland region in general a.

Constraint factors (dimensions)
and questionnaire items Mb SDb

Item
total

correlation
Alpha (a)
if deleted

Cronbach
alpha (a)

Factor
Loading Eigenvalue

Percent
(%)

variance
explained

Race/cultural issues at all parks
in region

.90 3.59 21.13

Based on experience of someone
close to me, I fear prejudice
from staff or other visitors at
parks or natural areas in the
Portland region

1.55 .62 .76 .87 .85

Based on my own personal
experience, I fear prejudice
from staff or other visitors at
parks or natural areas in the
Portland region

1.54 .62 .76 .87 .82

Parks or natural areas in the
Portland region do not have
enough visitors representing
my racial, ethnic, or
cultural group

1.77 .74 .81 .86 .84

Parks or natural areas in the
Portland region do not have
enough staff representing my
racial, ethnic, or cultural group

1.78 .77 .81 .86 .85

Information (e.g., staff, signs,
programs) at parks or natural
areas in the Portland region is
often only in English, making
it difficult for me to visit

1.59 .68 .62 .90 .60

Fear .87 3.29 19.37
I do not feel safe going to parks

or natural areas in the
Portland region

1.85 .76 .78 .82 .86

I fear crime in parks or natural
areas in the Portland region

2.01 .81 .70 .84 .84

I am afraid of outdoor places
such as parks or natural areas
in the Portland region

1.64 .65 .75 .83 .80

I tend to avoid parks or natural
areas in the Portland region
because I am afraid of injury

1.62 .64 .64 .85 .67

Parks or natural areas in the
Portland region do not feel
welcoming to me or my family

1.65 .63 .60 .86 .58

Health .89 2.59 15.22
I have a disability that makes it

difficult for me to visit parks
or natural areas in the
Portland region

1.64 .74 .84 .80 .87

Poor health or physical
limitations make it difficult for
me to visit parks or natural
areas in the Portland region

1.70 .71 .79 .84 .87

Someone I recreate with is
physically unable to visit parks
or natural areas in the
Portland region

1.70 .70 .73 .89 .74

Costs .84 1.79 10.55
The fees at parks or natural areas

in the Portland region are too
expensive for me

2.03 .77 .73 – .86

(continued)
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or natural areas in the Portland region”). Factor 4 had two variables about costs of visit-
ing these parks (e.g., “the fees at parks or natural areas in the Portland region are too
expensive for me”). Factor 5 contained two variables related to lack of interested
recreation partners (e.g., “I do not have anyone to visit parks or natural areas in the
Portland region with”). The remaining two factors each consisted of single variables
(i.e., loaded on their own factors) and were retained because they represented con-
straints that have been identified frequently in the literature (see Manning, 2011;
Stodolska et al., 2019 for reviews) and were also among the most important con-
straints for respondents (Rushing, Needham, D’Antonio, & Metcalf, 2019): (a) “I am
too busy or do not have enough free time to visit parks or natural areas in the
Portland region” (i.e., too busy; M¼ 2.54, SD ¼ .81), and (b) “I am not interested in
visiting parks or natural areas in the Portland region” (i.e., disinterest; M¼ 1.92,
SD ¼ .83).
A second EFA reduced the 18 constraints associated with visiting Metro parks in par-

ticular down to five other factors and all loadings (.52-.90) exceeded .40 (Table 2). No
variables cross-loaded. The first factor had three variables related to racial and cultural
issues specific to Metro parks (e.g., “Metro parks do not have programs for people in
my racial, ethnic, or cultural group”). The second factor consisted of five items related
to Metro parks not being the best places for recreation (e.g., “Metro parks are not the
best places for the activities I enjoy doing”). The third factor had three variables regard-
ing limited knowledge about Metro parks (e.g., “before receiving this survey, I did not
know where Metro parks were located”). The fourth factor had three items related to
lack of facilities and services at Metro parks (e.g., “there are not enough developed
facilities/services such as picnic tables, barbeques, picnic shelters, or restrooms”). The
fifth factor included two items associated with limited access to Metro parks (e.g.,
“visiting Metro parks is hard for me because they take too long to get to or are too far
away”). Two constraints (“Metro parks are not natural enough [there is too much devel-
opment now],” “I cannot take pets [e.g., dogs] to Metro parks”) did not load on any

Table 1. Continued.

Constraint factors (dimensions)
and questionnaire items Mb SDb

Item
total

correlation
Alpha (a)
if deleted

Cronbach
alpha (a)

Factor
Loading Eigenvalue

Percent
(%)

variance
explained

It is too expensive for me to
travel to parks or natural areas
in the Portland region

1.91 .72 .73 – .78

No interested partners .77 1.67 9.84
My partner or family is not

interested in visiting parks or
natural areas in the
Portland region

1.98 .81 .62 – .85

I do not have anyone to visit
parks or natural areas in the
Portland region with

1.86 .76 .62 – .74

aCumulative percentage of variance ¼ 76.11%. Two additional factors each consisted of single variables (“I am not inter-
ested in visiting parks or natural areas in the Portland region” [M¼ 1.92, SD ¼ .83], “I am too busy or do not have
enough free time to visit parks or natural areas in the Portland region” [M¼ 2.54, SD ¼ .81]).

bVariables measured on 4-point scale of 1 “strongly disagree” to 4 “strongly agree.”
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factor and were among the least important for respondents (Needham & Rushing,
2017), so they were eliminated.
Alpha coefficients indicated internal consistency for these multi-item dimensions of

constraints associated with visiting: (a) urban parks and natural areas in the Portland
region in general (“race/cultural issues at all parks in region” ¼ .90, “fear” ¼ .87,

Table 2. Exploratory factor analysis (EFA) and Cronbach alpha reliability analysis of constraints to vis-
iting Metro parks in particulara.

Constraint factors (dimensions) and
questionnaire items Mb SDb

Item
total

correlation

Alpha
(a)
if

deleted

Cronbach
alpha
(a)

Factor
loading Eigenvalue

Percent
(%)

variance
explained

Race/cultural issues at Metro parks .94 2.94 18.38
Metro parks do not have enough visitors

representing my racial, ethnic, or
cultural group

1.86 .67 .88 .89 .90

Metro parks do not have enough staff
representing my racial, ethnic, or
cultural group

1.92 .73 .86 .91 .90

Metro parks do not have programs for
people in my racial, ethnic, or
cultural group

1.97 .80 .85 .92 .89

Metro parks are not the best places .72 2.05 12.84
Metro parks are not the best places for

the activities I enjoy doing
2.16 .74 .50 .67 .77

The activities I enjoy doing are not
available in Metro parks

2.20 .70 .46 .68 .53

Metro parks do not feel welcoming to
me or my family

1.85 .57 .63 .62 .68

Metro parks have too many rules/
regulations

2.10 .62 .49 .67 .65

I tend to avoid Metro parks because
they are too crowded

2.14 .69 .34 .72 .66

Limited knowledge about Metro parks .77 2.30 14.40
Before receiving this survey, I did not

know where Metro parks were located
2.91 .91 .61 .69 .82

I do not know where to get information
about Metro parks

2.56 .86 .61 .69 .79

I do know enough about what I can do
at Metro parks

2.83 .82 .60 .70 .76

Lack of Metro facilities/services .70 2.17 13.57
There are not enough developed

facilities/services at Metro parks (e.g.,
picnic tables, barbeques, picnic
shelters, restrooms)

2.39 .66 .55 .57 .79

Metro parks do not provide online
reservations of picnic areas/shelters

2.29 .72 .53 .60 .72

Facilities at Metro parks are difficult to
access for people with disabilities/
mobility issues

2.26 .64 .48 .66 .52

Limited access to Metro parks .54 1.33 8.29
There is no public transportation (e.g.,

buses) to the Metro parks I want
to visit

2.33 .76 .36 – .86

Visiting Metro parks is hard for me
because they take too long to get to
or are too far away

2.54 .85 .36 – .52

aCumulative percentage of variance ¼ 67.48%. Two additional items (“Metro parks are not natural enough [there is too
much development now] [M¼ 2.15, SD ¼ .61];”. “I cannot take pets [e.g., dogs] to Metro parks” [M¼ 2.21, SD ¼ .92])
did not load on any factor, so were eliminated from further analyses.

bVariables measured on 4-point scale of 1 “strongly disagree” to 4 “strongly agree.”
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“health” ¼ .89, “costs” ¼ .84, “no interested partners” ¼ .77; Table 1), and (b) Metro
parks in particular (“race/cultural issues at Metro parks” ¼ .94, “Metro parks are not
the best places” ¼ .72, “limited knowledge about Metro parks” ¼ .77, “lack of Metro
park facilities/services” ¼ .70, “limited access to Metro parks” ¼ .54; Table 2). The coef-
ficient for “limited access to Metro parks” (.54) did not meet the recommendation of
.60 to .65 or greater, but this factor only included two variables that consistently loaded
together, face validity was apparent (e.g., “there is no public transportation to the Metro
parks I want to visit,” “visiting Metro parks is hard for me because they take too long
to get to or are too far away”), the factor loadings exceeded .40 (.52, .86), and both this
(M¼ 2.33–2.54, SD ¼ .76–.85) and other studies have shown access and transportation
to be important constraints (e.g., Stodolska et al., 2019). Deletion of any variables from
their respective factor or dimension did not improve reliability.
K-means cluster analysis grouped respondents based on how constrained they felt

across all 12 of these constraints dimensions. Separate cluster analyses were run to
generate two, three, four, five, and six group solutions. The three group solution pro-
vided the best fit for the data with a clear pattern among the three distinct clusters
emerging. Those who reported the lowest mean scores for all 12 dimensions of con-
straints were considered “least constrained.” The “most constrained” group had the
highest mean scores for all dimensions. Those who fell in between these groups for all
dimensions were considered “moderately constrained.” The largest proportion of resi-
dents was in the moderately constrained group (48%), the second largest was in the
least constrained group (33%), and the smallest was in the most constrained
group (19%).
Two analyses validated and confirmed the stability of this cluster solution. First, the

data were randomly sorted and cluster analysis was conducted after each of four sorts.
These analyses supported the solution identifying three groups based on their con-
straints. Second, discriminant function analysis determined how well all of the original
constraint variables predicted these three groups generated from the 12 factors. All of
the original variables significantly predicted the groups, Wilks’ lambda U ¼ .548 – .932,
F¼ 10.57 – 118.71, p < .001. These variables correctly classified 95% of residents in the
least constrained group, 96% in the moderately constrained group, and 91% in the most
constrained group. In total, 95% of residents were correctly classified. These results sup-
ported the validity and stability of this three group solution.

Spatial results

The hot spot analysis followed by krig interpolation produced a heat map revealing the
spatial clustering of residential locations of both white majority and racial and ethnic
minority respondents across the region (Figure 2). Minorities were given a value of 1
and white majority residents had a value of 0. Minorities tended to cluster in the north-
east of the region, whereas white majority respondents clustered more in the southern
and southwestern areas of the region. Similarly, a hot spot analysis of the three con-
straint groups (least, moderate, most) revealed that the most constrained respondents
also clustered significantly more in the northeast of the region, whereas the least con-
strained clustered significantly more in the south and southwest (Figure 3). Areas with
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concentrations of higher values appear on the maps as dark gray or black (clusters of
minority or most constrained residents), and areas with concentrations of lower values
appear in white (clusters of white majority or least constrained residents).

Figure 2. Hot spot analysis and krig of racial/ethnic minority residential locations.
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Hot spot analyses were then run for each of the dimensions of constraints to deter-
mine if there were any spatial patterns. Four of the 12 dimensions had clear evidence of
spatial clustering (health, no interested partners, limited of knowledge about Metro
parks, limited access to Metro parks), whereas the remaining eight dimensions did not.

Figure 3. Hot spot analysis and krig of constraint group residential locations.
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This suggests that although there were identifiable spatial or geographic clusters of areas
dominated by some constraints, there was only a partial relationship between con-
straints dimensions and geographic areas because two-thirds of the constraints dimen-
sions examined here were not spatially clustered. Respondents living in the northeast of

Figure 4. Hot spot analysis and krig of areas where residents are constrained by health issues.
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the region were significantly more constrained by health issues (Figure 4) and lack of
interested partners (Figure 5), whereas those living in the west and northwest were sig-
nificantly less constrained by these issues. A small hot spot for the lack of interested

Figure 5. Hot spot analysis and krig of areas where residents are constrained by lack of inter-
ested partners.
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partners dimension also appeared in the south-central area of the region, but that seems
to be centered around a single resident, so may not represent any regional trends.
Conversely, respondents in the western and southwestern parts of the region were

Figure 6. Hot spot analysis and krig of areas where residents are constrained by limited knowledge
about Metro parks.

LEISURE SCIENCES 17



significantly more constrained by both limited knowledge about Metro parks (Figure 6)
and limited access to these parks (Figure 7), whereas those in the east and northeast
were significantly less constrained by these dimensions.

Figure 7. Hot spot analysis and krig of areas where residents are constrained by limited access to
Metro parks.

18 J. R. RUSHING ET AL.



Results from the intersect analysis revealed some overlap of the constraint groups
and these dimensions of constraints that had clear evidence of spatial clustering with
areas of high racial and ethnic minority clustering. The northeast area of the region had

Figure 8. Intersection of constraint groups, dimensions of constraints, and minority clusters.
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significantly higher clustering of racial and ethnic minorities, most constrained residents
overall, and residents constrained by health and no interested partners (Figure 8).

Discussion

This study was conducted partly in response to Jackson’s (1994) call to integrate the
fields of constraints and geography given the limited research examining spatial attrib-
utes of constraints to recreation. This research is methodologically novel in that it ana-
lyzes social science survey data in a spatial fashion using GIS to examine the
distribution of constraints across an urban area. Results revealed two major trends in
the Portland metropolitan region: (a) there was a clustering of minority residents over-
lapping with the most constrained hot spots in the northeast area of this region, with
these residents most affected by constraints associated with health and lack of partners
interested in recreation; and (b) those in the west and southwest areas of this region
were more likely to be white majority residents and most affected by constraints associ-
ated with limited knowledge about parks and access to these areas. This methodology is
replicable and these results have implications for both management and research.

Management implications

From a management perspective, the interpolated maps generated from the hot spot
analyses provide visual representations of residential race/ethnicity distributions and
constrained communities in the Portland region. These findings can help managers
understand where high densities of certain populations (e.g., minorities) reside, what
areas and groups are most impacted by constraints, and whether communities in these
locations face specific types (i.e., dimensions) of constraints. With these visualizations,
managers can follow a more directed and efficient approach to community outreach,
marketing, and efforts to alleviate constraints.
Results showed that many minority residents clustered in the northeast area of the

region. Managers with goals of recruiting and retaining more racial and ethnic minor-
ities in recreation participation may consider directing outreach to minority-dense loca-
tions such as this area. Outreach efforts may include contacting community leaders and
hubs (e.g., markets, community organizations, churches) that should be culturally rele-
vant and appropriate (Stodolska & Yi-Kook, 2005). Once these efforts have been started
or expanded, managers can learn how to make parks feel more welcoming for diverse
groups. In addition to reaching minority communities, it is imperative that managers
address specific constraints these residents face to best serve the population. Residents
in the northeast of this region are not only more constrained by health and lack of
interested partners, but they are also the most constrained population in the entire
region overall. Managers should strive to understand how to alleviate constraints for
this community, such as providing more ADA accessibility and other facilities for peo-
ple with health constraints, and programing for residents to meet new recreation part-
ners (Scott & Jackson, 1996).
Hot spots of residents constrained by lack of knowledge about Metro parks and lack

of access to these parks appeared in the western and southwestern areas of the region.
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There are fewer Metro parks in the west and southwest areas than in other parts of this
region, so it would be expected that residents of these areas would know less about these
parks and feel more constrained by distance and access. A notable finding, however, is
that there is one Metro park located in the center of a hot spot for limited knowledge
about Metro parks, which suggests that managers should improve marketing of parks in
this community given that some of its residents are currently unaware there is a Metro
park in their neighborhood. To address constraints associated with limited knowledge and
access to parks in the west and southwest parts of the region, managers also should con-
sider increasing broader marketing, promotional outreach, and programing in the areas,
which tend to be supported by residents in many other areas (e.g., Manning, 2011; Scott
& Jackson, 1996). If managers wish to attract more people to their parks, they may also
need to work with city planners to expand public transportation bringing residents in the
west and southwest of this region to parks in other areas, such as the north and northeast.
In addition, if regional managers are in a position to acquire more land for parks and
protected areas, they should consider focusing acquisitions on the west and southwest
areas. These results can provide managers with a specific starting point for directing con-
straints relief and representative inclusion efforts across the region they serve.

Research implications

From a research perspective, these findings are consistent with research suggesting that
areas with higher minority resident clustering could overlap with areas that have clus-
tering of the most constrained residents. For example, research has shown that demo-
graphic factors, such as race and ethnicity, are related to constraints and can work in
unison with these constraints, resulting in compounding effects (e.g., Shores et al., 2007;
Walker & Virden, 2005). Results here showed that residents in the northeast area of the
Portland region were not only more likely to be minorities, but were also more likely to
be constrained by health and lack of interested partners. Research has demonstrated
that race and ethnicity are sometimes associated with health-related constraints (CDC,
2004; Lowry, Kann, Collins, & Kolbe, 1996; Shores et al., 2007; Taylor, Floyd, Whitt-
Glover, & Brooks, 2007). Studies have also shown that racial and ethnic minorities gen-
erally prefer to recreate with partners and other familiar people (e.g., families), often in
larger groups (e.g., Floyd et al., 1994; Gobster, 2002; Johnson & Monroe, 2008;
Manning, 2011). Most of these studies compared white and black/African American
respondents, but some other races and ethnicities have been examined (e.g., Asian,
Hispanic/Latino). Therefore, the overlapping of areas with higher minority clustering
and residents who are more constrained by health issues and a lack of partners inter-
ested in recreation are predictable in light of this previous research.
Results also showed that respondents in the west and southwest areas were more

likely to be white majority residents and affected by constraints associated with limited
knowledge about parks and access to these areas. This is contrary to some studies show-
ing minorities with less access and knowledge regarding parks in some areas (e.g.,
Gobster, 2002; Metcalf et al., 2013; Shores et al., 2007). Results in the literature, how-
ever, are mixed, as there are other studies showing that minority communities may
actually have more access to parks, but of lesser quality (e.g., Vaughan et al., 2013). In a
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study of Chicago parks, for example, Shinew et al. (2004) found that white respondents
perceived more constraints related to access (e.g., transportation) and location than did
black/African American respondents. These mixed findings suggest that relationships
between constraints and race/ethnicity may be site-specific (Kyle & Jun, 2015).
This study used survey research and GIS to integrate geographical and social psycho-

logical research on constraints. Analyses of this kind provide researchers and managers
alike with a novel way of understanding constraints, as they can vary spatially across an
area. Since Jackson’s (1994) call to integrate these fields, however, there has been limited
research on how constraints relate to spatial attributes. Research that does exist has
largely focused on residential location (e.g., rural, urban) and distance from recreation
sites; spatial analysis (e.g., GIS) of additional constraints and the extent they are related
to other resident characteristics (e.g., race and ethnicity) have received little attention
(Jackson, 1994; Tarrant & Cordell, 1999; Tarrant & Porter, 2005). Results here showed
that hot spot analyses of multiple constraints can reveal spatial trends across an urban
landscape. The resulting visualizations from these analyses allow researchers to see spa-
tial patterns in constraints and can serve as tools for efficiently directing future research
and funding to alleviate relevant constraints for specific communities.
Although the results showed some dimensions of constraints with notable and signifi-

cant spatial patterns (e.g., health, lack of interested partners, limited knowledge about and
access to parks), two-thirds of the constraints examined did not have significant cluster-
ing of hot and cold spots (e.g., fear, costs). This study, however, is limited to one geo-
graphical area (Portland metropolitan region) and results may not extend to other
regions. Future research, therefore, should investigate multiple dimensions of constraints
in other locations to examine whether the clustering patterns found and not found here
hold true in other locations, or if significant spatial patterns are site-specific. In addition,
the sample sizes in this research limited examination of the racial and ethnic minorities
to a single combined group. Given that research has shown some differences in con-
straints among subpopulations of racial and ethnic minorities (e.g., Carlson, Brooks,
Brown, & Buchner, 2010; Hudson, Hinch, Walker, & Simpson, 2010; Metcalf et al., 2013;
Wilhelm Stanis, Schneider, Chavez, & Shinew, 2009), future studies should spatially
examine (e.g., with GIS or other approaches) constraints for various subpopulations.
Almost all quantitative studies of constraints, including this study here, used a reflective

measurement approach where relationships among responses to multiple questionnaire
variables are explained by broader dimensions of constraints (e.g., factors from an EFA;
see Godbey, Crawford, & Shen, 2010; Kyle & Jun, 2015 for reviews). Kyle and Jun
(2015), however, proposed an alternative formative approach where variables are thought
to directly “cause” dimensions, citing low factor loadings and poor reliabilities of some
reflective studies, especially those using the three dimensional (intrapersonal, interper-
sonal, structural) hierarchical model of constraints (Crawford & Godbey, 1987). Given
concerns about this three dimensional model, the study here explored a more nuanced
examination of additional dimensions, some of which were site-specific. The quantitative
results (i.e., EFAs) were consistent with recent research by Stodolska et al. (2019) who
found similar categories of constraints in their qualitative study (e.g., cost, lack of know-
ledge about parks and opportunities, access such as transportation, time such as being
too busy, programs and facilities, safety concerns, issues related to race and culture). In
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addition, unlike the three dimensional model where some dimensions sometimes contain
several seemingly unrelated variables (e.g., the structural dimension containing access to
transportation, lack of time, crowding in parks, cost of visiting, and information available
[Kyle & Jun, 2015]), all variables in each multi-item factor here shared a common theme,
all factor loadings (.52–.90, M ¼ .76) exceeded .50 suggesting they are “practically signifi-
cant” (Hair, Anderson, Tatham, & Black, 1988, p. 111), the item total correlations
(.34–.88, M ¼ .65) indicated that the variables in each factor were correlated, and all reli-
abilities were high (.70–.94, M ¼ .82) except for one factor (access to Metro parks ¼ .54)
that was measured with only two variables. Future research should improve measurement
of this access dimension and also refine the measurement of constraints by testing and
comparing both reflective and formative modeling approaches.
This study found that hot spot analysis of specific constraints, white majority and racial

and ethnic minority residents, and constraint groups is a novel way of understanding spa-
tial attributes. Other spatial analysis techniques, such as grouping analysis, optimized hot
spot analysis, and cluster and outlier analysis, could have been used, but hot spot analysis
was chosen because it tends to be more robust in dealing with potential outliers (Caldas
de Castro & Singer, 2006). Future research should expand on these findings using hot
spot analysis and other spatial analysis techniques, examine more recreation and leisure
concepts that have seldom been analyzed spatially (e.g., norms, motivations, attachment),
and continue responding to Jackson’s (1994) call for integrating traditional social science
research with more contemporary geographic approaches. For example, in addition to
examining constraints spatially, it would be interesting to explore any spatial patterns in
the negotiation or alleviation of constraints. One advantage of the methodological and
analytical approaches used here is they can be applied to any sample or survey that con-
tains geographic point location information (e.g., residence latitude, longitude). Using this
information to conduct spatial analyses of constraints and other concepts in the future
will improve understanding of park and recreation issues, and how they relate to geo-
graphical spaces. This can provide managers with important, accessible material for effi-
ciently addressing constraints and other issues faced by their clientele, thereby creating a
more inclusive environment in landscapes they manage.

Acknowledgments

The authors thank Portland residents for completing questionnaires. Two reviewers and the edi-
torial team are thanked for their valuable comments.

Funding

The authors acknowledge funding from Metro (grant number 933359).

References

Aswani, S., & Lauer, M. (2006). Incorporating fishermen’s local knowledge and behavior into
geographical information systems (GIS) for designing marine protected areas in Oceania.
Human Organization, 65(1), 81–102.

LEISURE SCIENCES 23



Beeco, J. A., & Brown, G. (2013). Integrating space, spatial tools, and spatial analysis into the
human dimensions of parks and outdoor recreation. Applied Geography, 38, 76–85.

Blahna, D., & Black, K. (1993). Racism: A concern for recreation resource managers?. In P.
Gobster (Ed.), Managing urban and high-use recreation settings (GTR NC-163 (pp. 111–118).
St. Paul, MN: USDA Forest Service, North Central Forest Experiment Station.

Burrough, P. A. (1986). Principles of geographical information systems for land resources assess-
ment. New York, NY: Oxford University Press.

Bustam, T. D., Thapa, B., & Buta, N. (2011). Demographic differences within race/ethnicity group
constraints to outdoor recreation participation. Journal of Park and Recreation Administration,
29(4), 53–71.

Byrne, J., & Wolch, J. (2009). Nature, race, and parks: Past research and future directions for
geographic research. Progress in Human Geography, 33(6), 743–765.

Caldas de Castro, M., & Singer, B. H. (2006). Controlling the false discovery rate: A new applica-
tion to account for multiple and dependent tests in local statistics of spatial association.
Geographical Analysis, 38(2), 180–208. doi:10.1111/j.0016-7363.2006.00682.x

Carlson, S. A., Brooks, J. D., Brown, D. R., & Buchner, D. M. (2010). Racial/ethnic differences in
perceived access, environmental barriers to use, and use of community parks. Preventing
Chronic Disease, 7(3), A49.

Centers for Disease Control and Prevention (CDC). (2004). Health disparities experienced by
racial/ethnic minority populations. MMWR Weekly, 53, 755–782.

Crawford, D. W., & Godbey, G. (1987). Reconceptualizing barriers to family leisure. Leisure
Sciences, 9(2), 119–127.

Crawford, D. W., Jackson, E. L., & Godbey, G. (1991). A hierarchical model of leisure con-
straints. Leisure Sciences, 13(4), 309–320.

D’Antonio, A., & Monz, C. (2016). The influence of visitor use levels on visitor spatial behavior
in off-trail areas of dispersed recreation use. Journal of Environmental Management, 170,
79–87.

D’Antonio, A., Monz, C., Lawson, S., Newman, P., Pettebone, D., & Courtemanch, A. (2010).
GPS-based measurements of backcountry visitors in parks and protected areas: Examples of
methods and applications from three case studies. Journal of Park and Recreation
Administration, 28(3), 42–60.

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2014). Internet, phone, mail, and mixed-mode
surveys: The tailored design method. Hoboken, NJ: Wiley.

Floyd, M. F., Gramann, J. H., & Saenz, R. (1993). Ethnic factors and the use of public outdoor
recreation areas: The case of Mexican Americans. Leisure Sciences, 15(2), 83–98.

Floyd, M. F., Shinew, K. J., McGuire, F. A., & Noe, F. P. (1994). Race, class, and leisure activity
preferences: Marginality and ethnicity revisited. Journal of Leisure Research, 26(2), 158–173.

Getis, A., & Ord, J. K. (1992). The analysis of spatial association by use of distance statistics.
Geographical Analysis, 24(3), 189–206.

Ghimire, R., Green, G. T., Poudyal, N. C., & Cordell, H. K. (2014). An analysis of perceived con-
straints to outdoor recreation. Journal of Park and Recreation Administration, 32(4), 52–67.

Gilbert, D., & Hudson, S. (2000). Tourism demand constraints: A skiing participation. Annals of
Tourism Research, 27(4), 906–925.

Gobster, P. H. (2002). Managing urban parks for a racially and ethnically diverse clientele.
Leisure Sciences, 24(2), 143–159. doi:10.1080/01490400252900121

Godbey, G., Crawford, D. W., & Shen, X. (2010). Assessing the hierarchical leisure constraints
theory after two decades. Journal of Leisure Research, 42(1), 111–134.

G�omez, E., Baur, J. W. R., Hill, E., & Georgiev, S. (2015). Urban parks and psychological sense of
community. Journal of Leisure Research, 47(3), 388–398.

Green, G. T., Bowker, J. M., Wang, X., Cordell, H. K., & Johnson, C. Y. (2009). An examination
of perceived constraints to outdoor recreation. Journal of Public Affairs and Issues, 12, 28–53.

Guo, T., & Schneider, I. (2015). Measurement properties and cross-cultural equivalence of negoti-
ation with outdoor recreation constraints: An exploratory study. Journal of Leisure Research,
47(1), 125–153. doi:10.1080/00222216.2015.11950354

24 J. R. RUSHING ET AL.

https://doi.org/10.1111/j.0016-7363.2006.00682.x
https://doi.org/10.1080/01490400252900121
https://doi.org/10.1080/00222216.2015.11950354


Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1988). Multivariate data analysis.
Mahwah, NJ: Prentice Hall.

Hallo, J. C., Beeco, J. A., Goetcheus, C., McGee, J., McGehee, N. G., & Norman, W. C. (2012).
GPS as a method for assessing spatial and temporal use distributions of nature-based tourists.
Journal of Travel Research, 51(5), 591–606. doi:10.1177/0047287511431325

Harnik, P., Martin, A., & Barnhart, K. (2015). 2015 city park facts. San Francisco, CA: The Trust
for Public Land.

Hawkins, B. A., Peng, J., Hsieh, C. M., & Ekland, S. J. (1999). Leisure constraints: A replication
and extension of construct development. Leisure Sciences, 21, 179–192.

Heynen, N., Perkins, H. A., & Roy, P. (2006). The political ecology of uneven urban green space:
The impact of political economy on race and ethnicity in producing environmental inequality
in Milwaukee. Urban Affairs Review, 42(1), 3–25. doi:10.1177/1078087406290729

Hubbard, J., & Mannell, R. C. (2001). Testing competing models of the leisure constraint
negotiation process in a corporate employee recreation setting. Leisure Sciences, 23(3),
145–163. doi:10.1080/014904001316896846

Hudson, S., Hinch, T., Walker, G., & Simpson, B. (2010). Constraints to sport tourism: A cross-
cultural analysis. Journal of Sport & Tourism, 15(1), 71–88. doi:10.1080/14775081003770991

Hultsman, W. (1995). Recognizing patterns of leisure constraints: An extension of the exploration
of dimensionality. Journal of Leisure Research, 27(3), 228–244. doi:10.1080/00222216.1995.
11949746

Jackson, E. L. (1994). Geographical aspects of constraints on leisure and recreation. The
Canadian Geographer/Le G�eographe Canadien, 38(2), 110–121. doi:10.1111/j.1541-0064.1994.
tb01669.x

Jackson, E. L. (2005). Leisure constraints research: Overview of a developing theme in leisure
studies. In E. L. Jackson (Ed.), Constraints to leisure (pp. 3–22). State College, PA: Venture.

Jackson, E. L., Crawford, D. W., & Godbey, G. (1993). Negotiation of leisure constraints. Leisure
Sciences, 15(1), 1–11. doi:10.1080/01490409309513182

Johnson, C. Y., Bowker, J. M., & Cordell, H. K. (2001). Outdoor recreation constraints: An
examination of race, gender, and rural dwelling. Southern Rural Sociology, 17, 111–133.

Johnson, C., & Monroe, M. C. (2008). Working with African American and Latino communities
in the wildland-urban interface. Gainesville, FL: University of Florida IFAS Extension.
Retrieved from: http://edis.ifas.ufl.edu/fr257.

Jun, J., Kyle, G. T., & Mowen, A. J. (2009). Market segmentation using perceived constraints.
Journal of Park and Recreation Administration, 27(1), 35–55.

Kidd, A. M., Monz, C., D’Antonio, A., Manning, R. E., Reigner, N., Goonan, K. A., & Jacobi, C.
(2015). The effect of minimum impact education on visitor spatial behavior in parks and
protected areas: An experimental investigation using GPS-based tracking. Journal of
Environmental Management, 162, 53–62. doi:10.1016/j.jenvman.2015.07.007

Kyle, G., & Jun, J. (2015). An alternate conceptualization of the leisure constraints measurement
model. Journal of Leisure Research, 47(3), 337–357. doi:10.1080/00222216.2015.11950364

Lowry, R., Kann, L., Collins, J. L., & Kolbe, L. J. (1996). The effect of socioeconomic status on
chronic disease risk behaviors among US adolescents. JAMA, 276(10), 792–797.

Manning, R. E. (2011). Studies in outdoor recreation: Search and research for satisfaction.
Corvallis, OR: Oregon State University Press.

McQuarrie, F. A., & Jackson, E. L. (1996). Connections between negotiation of leisure constraints
and serious leisure: An exploratory study of adult amateur ice skaters. Loisir et Soci�et�e / Society
and Leisure, 19, 459–483. doi:10.1080/07053436.1996.10715528

Metcalf, E. C., Burns, R. C., & Graefe, A. R. (2013). Understanding non-traditional forest recre-
ation: The role of constraints and negotiation strategies among racial and ethnic minorities.
Journal of Outdoor Recreation and Tourism, 1-2, 29–39. doi:10.1016/j.jort.2013.04.003

Metcalf, E. C., Graefe, A. R., Trauntvein, N. E., & Burns, R. C. (2015). Understanding hunting
constraints and negotiation strategies: A typology of female hunters. Human Dimensions of
Wildlife, 20(1), 30–46. doi:10.1080/10871209.2015.957366

LEISURE SCIENCES 25

https://doi.org/10.1177/0047287511431325
https://doi.org/10.1177/1078087406290729
https://doi.org/10.1080/014904001316896846
https://doi.org/10.1080/14775081003770991
https://doi.org/10.1080/00222216.1995.11949746
https://doi.org/10.1080/00222216.1995.11949746
https://doi.org/10.1111/j.1541-0064.1994.tb01669.x
https://doi.org/10.1111/j.1541-0064.1994.tb01669.x
https://doi.org/10.1080/01490409309513182
http://edis.ifas.ufl.edu/fr257
https://doi.org/10.1016/j.jenvman.2015.07.007
https://doi.org/10.1080/00222216.2015.11950364
https://doi.org/10.1080/07053436.1996.10715528
https://doi.org/10.1016/j.jort.2013.04.003
https://doi.org/10.1080/10871209.2015.957366


Miller, A. D., Vaske, J. J., Squires, J. R., Olson, L. E., & Roberts, E. K. (2017). Does zoning winter
recreationists reduce recreation conflict?. Environmental Management, 59(1), 50–67. doi:10.
1007/s00267-016-0777-0

Mitchell, A. (2005). The ESRI guide to GIS analysis: Spatial measurements and statistics (Vol. 2).
Redlands, CA: ESRI Press.

Moore, R. L., & Driver, B. L. (2005). Introduction to outdoor recreation: Providing and managing
natural resource based opportunities. State College, PA: Venture.

Mowen, A. J., Payne, L. L., & Scott, D. (2005). Change and stability in park visitation constraints
revisited. Leisure Sciences, 27(2), 191–204. doi:10.1080/01490400590912088

Nadirova, A., & Jackson, E. L. (2000). Alternative criterion variables against which to assess the
impacts of constraints to leisure. Journal of Leisure Research, 32(4), 396–405. doi:10.1080/
00222216.2000.11949923

Needham, M. D., & Rushing, J. R. (2017). Resident needs and behaviors in Portland parks and
natural areas: Understanding communities of color. Corvallis, OR: Oregon State University.

Oliver, M. A., & Webster, R. (1990). Kriging: A method of interpolation for geographical infor-
mation systems. International Journal of Geographical Information Systems, 4(3), 313–332. doi:
10.1080/02693799008941549

Ord, J. K., & Getis, A. (1995). Local spatial autocorrelation statistics: Distributional issues and an
application. Geographical Analysis, 27(4), 286–306. doi:10.1111/j.1538-4632.1995.tb00912.x

Rushing, J. R., Needham, M. D., D’Antonio, A., & Metcalf, E. C. (2019). Barriers to attachment?
Relationships among constraints, attachment, and visitation to urban parks. Journal of Outdoor
Recreation and Tourism, 27, 100228. doi:10.1016/j.jort.2019.100228

Scott, D. (2013). Economic inequality, poverty, and park and recreation delivery. Journal of Park
and Recreation Administration, 31(4), 1–11.

Scott, D., & Jackson, E. L. (1996). Factors that limit and strategies that might encourage people’s
use of public parks. Journal of Park and Recreation Administration, 14(1), 1–17.

Shinew, K. J., & Floyd, M. F. (2005). Racial inequality and constraints to leisure in the post-civil
rights era: Toward an alternative framework. In E. L. Jackson (Ed.), Constraints to leisure
(pp. 35–51). State College, PA: Venture.

Shinew, K. J., Floyd, M. F., & Parry, D. (2004). Understanding the relationship between race and
leisure activities and constraints: Exploring an alternative framework. Leisure Sciences, 26(2),
181–199. doi:10.1080/01490400490432109

Shores, K. A., Scott, D., & Floyd, M. F. (2007). Constraints to outdoor recreation: A multiple
hierarchy stratification perspective. Leisure Sciences, 29(3), 227–246. doi:10.1080/
01490400701257948

Stodolska, M., & Jackson, E. L. (1998). Discrimination in leisure and work experienced by a white
ethnic minority group. Journal of Leisure Research, 30(1), 23–46. doi:10.1080/00222216.1998.
11949817

Stodolska, M., & Yi-Kook, J. (2005). Ethnicity, immigration, and constraints. In E. L. Jackson
(Ed.), Constraints to leisure (pp. 53–73). State College, PA: Venture.

Stodolska, M., Shinew, K. J., & Camarillo, L. N. (2019). Constraints on recreation among people
of color: Toward a new constraints model. Leisure Sciences. doi:10.1080/01490400.2018.1519473

Sturgis, P., Roberts, C., & Smith, P. (2014). Middle alternatives revisited: How the neither/nor
response acts as a way of saying “I don’t know”?. Sociological Methods & Research, 43(1),
15–38. doi:10.1177/0049124112452527

Tabachnick, B. G., & Fidell, L. S. (2018). Using multivariate statistics (7th ed.). New York, NY:
Pearson.

Tarrant, M. A., & Cordell, H. K. (1999). Environmental justice and the spatial distribution of out-
door recreation sites: An application of geographic information systems. Journal of Leisure
Research, 31(1), 18–34. doi:10.1080/00222216.1999.11949849

Tarrant, M. A., & Porter, R. P. (2005). Spatial and temporal constraints to natural resource
recreation and tourism: A GIS perspective. In E. L. Jackson (Ed.), Constraints to leisure
(pp. 310–318). State College, PA: Venture.

26 J. R. RUSHING ET AL.

https://doi.org/10.1007/s00267-016-0777-0
https://doi.org/10.1007/s00267-016-0777-0
https://doi.org/10.1080/01490400590912088
https://doi.org/10.1080/00222216.2000.11949923
https://doi.org/10.1080/00222216.2000.11949923
https://doi.org/10.1080/02693799008941549
https://doi.org/10.1111/j.1538-4632.1995.tb00912.x
https://doi.org/10.1016/j.jort.2019.100228
https://doi.org/10.1080/01490400490432109
https://doi.org/10.1080/01490400701257948
https://doi.org/10.1080/01490400701257948
https://doi.org/10.1080/00222216.1998.11949817
https://doi.org/10.1080/00222216.1998.11949817
https://doi.org/10.1080/01490400.2018.1519473
https://doi.org/10.1177/0049124112452527
https://doi.org/10.1080/00222216.1999.11949849


Taylor, W. C., Floyd, M. F., Whitt-Glover, M. C., & Brooks, J. (2007). Environmental justice:
A framework for collaboration between the public health and parks and recreation fields to
study disparities in physical activity. Journal of Physical Activity and Health, 4(s1), S50–S63.
doi:10.1123/jpah.4.s1.s50

van Riper, C. J., & Kyle, G. T. (2014). Capturing multiple values of ecosystem services shaped by
environmental worldviews: A spatial analysis. Journal of Environmental Management, 145,
374–384. doi:10.1016/j.jenvman.2014.06.014

van Riper, C. J., Kyle, G. T., Sutton, S. G., Barnes, M., & Sherrouse, B. C. (2012). Mapping out-
door recreationists’ perceived social values for ecosystem services at Hinchinbrook Island
National Park, Australia. Applied Geography, 35(1-2), 164–173. doi:10.1016/j.apgeog.2012.06.
008

Vaske, J. J. (2008). Survey research and analysis: Applications in parks, recreation and human
dimensions. State College, PA: Venture.

Vaughan, K. B., Kaczynski, A. T., Wilhelm Stanis, S. A., Besenyi, G. M., Bergstrom, R., &
Heinrich, K. M. (2013). Exploring the distribution of park availability, features, and quality
across Kansas City, Missouri by income and race/ethnicity: An environmental justice
investigation. Annals of Behavioral Medicine, 45(S1), 28–S38. doi:10.1007/s12160-012-9425-y

Walker, G. J., & Virden, R. J. (2005). Constraints on outdoor recreation. In E. L. Jackson (Ed.),
Constraints to leisure (pp. 201–219). State College, PA: Venture.

Walker, G. J., Jackson, E. L., & Deng, J. (2007). Culture and leisure constraints: A comparison of
Canadian and Mainland Chinese university students. Journal of Leisure Research, 39(4),
567–590. doi:10.1080/00222216.2007.11950123

Wilhelm Stanis, S. A., Schneider, I. E., & Russell, K. C. (2009). Leisure time physical activity of
park visitors: Retesting constraint models in adoption and maintenance stages. Leisure Sciences,
31(3), 287–304. doi:10.1080/01490400902837886

Wilhelm Stanis, S. A., Schneider, I. E., Chavez, D. J., & Shinew, K. J. (2009). Visitor constraints
to physical activity in park and recreation areas: Differences by race and ethnicity. Journal of
Park and Recreation Administration, 27(3), 78–95.

Wilhelm Stanis, S. A., Schneider, I. E., Shinew, K. J., Chavez, D. J., & Vogel, M. C. (2009).
Physical activity and the recreation opportunity spectrum: Differences in important site attrib-
utes and perceived constraints. Journal of Park and Recreation Administration, 27(4), 73–91.

Wolch, J., Wilson, J. P., & Fehrenbach, J. (2005). Parks and park funding in Los Angeles: An
equity-mapping analysis. Urban Geography, 26(1), 4–35. doi:10.2747/0272-3638.26.1.4

Wolf, I. D., Brown, G., & Wohlfart, T. (2018). Applying public participation GIS (PPGIS) to
inform and manage visitor conflict along multi-use trails. Journal of Sustainable Tourism,
26(3), 470–495. doi:10.1080/09669582.2017.1360315

Zanon, D., Doucouliagos, C., Hall, J., & Lockstone-Binney, L. (2013). Constraints to park
visitation: A meta-analysis of North American studies. Leisure Sciences, 35(5), 475–493. doi:10.
1080/01490400.2013.831294

LEISURE SCIENCES 27

https://doi.org/10.1123/jpah.4.s1.s50
https://doi.org/10.1016/j.jenvman.2014.06.014
https://doi.org/10.1016/j.apgeog.2012.06.008
https://doi.org/10.1016/j.apgeog.2012.06.008
https://doi.org/10.1007/s12160-012-9425-y
https://doi.org/10.1080/00222216.2007.11950123
https://doi.org/10.1080/01490400902837886
https://doi.org/10.2747/0272-3638.26.1.4
https://doi.org/10.1080/09669582.2017.1360315
https://doi.org/10.1080/01490400.2013.831294
https://doi.org/10.1080/01490400.2013.831294

	Abstract
	Introduction
	Conceptual foundation
	Constraints to recreation
	Spatial analyses of park and recreation concepts
	Research questions

	Methods
	Study region
	Data collection
	Analysis variables
	Data analysis
	Factor, reliability, and cluster analyses
	Spatial analyses


	Results
	Factor, reliability, and cluster results
	Spatial results

	Discussion
	Management implications
	Research implications

	Acknowledgments
	References




