
iirk iintl R,ccrc Viilurnc }(), Niimhcr

The Relationship of Household
Proximity to Park Use

Jamie Rae Walker
John L. Crompton

EXECUTIVE SUMMARY: Using secondary data from a communify Needs
Assessment, objective and subjective measures were used to investigate ihe
relationship between household proximify and park use. Data were collected
from an effective sample of 458 cify respondents in Texas. The objective
measures used Straight-line and Network distances from a respondent's home
to the nearest park. Both measures confirmed that respondents living within
.25, .5, and .75 miles of a park were significantly more likely to use parks than
those residing beyond those points. Probabilify of use pattems indicated that
differences between proximate and non-proximate households increase with
distance. The subjective measure yielded the highest probability of use and
showed that respondents who perceived they had the abilify to access a park on
foot or by bicycle were 9% more likely to use parks. The study also provides an
example of how data collected in typical community needs assessment can be
used for studying advanced topics that support research concepts as well as park
positioning and policies.
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Currently, practitioners face a very difficult fiscal climate. Many planning and
operations decisions focus on proximify and general park use of adults. The field's histodcal
evolution of the proximify-use relationship began with early studies focused on children's
playground use and has progressed to more recent studies focusing on proximify to parks
and physical activify rates. There is a need to investigate the approaches to determining
park proximify as well as its influence on level of park use. Using existing communify data
that measured the relationship between the proximify of respondents' homes to the nearest
park and their level of park use can provide an example of how corrununify-based research
can contdbute to theoretical discussions. Furthermore, the relationship between proximify
and park can demonstrate how applied research forms the basis for planning, upkeep, and
land acquisition of proximate public park facilities in a local communify. The purpose of
this research was to investigate the contention that proximify strongly influences level of
park use

Early Studies of the Proximity-Park Use Relationsbip

A threshold number of researchers applying the tools of modem social sciences to the
leisure field began to emerge in the late 1960s stimulated by publication of the Outdoor
Recreation Resources Review Commission reports (1962) and the launching oîÛie Journal
of Leisure Research. The imperative of much of the early work was focused on empirically
investigating the field's conventional wisdom. The contention that living closer to a park
increases the probabilify of park use was intuitively obvious and constituted part of that
conventional wisdom.

The proximify to use relationship was quickly vedfied by three studies, all published
in 1970. Dee and Liebman (1970) measured the relationship between household distances
to playgrounds and use in Baltimore in two ways. First, they used the most direct Straight-
line distance from the home to the playground, and second, they counted the minimum
number of street crossings required to gain access to the playground from home. Both
measures were related to amount of use. Another study in Baltimore measured park use
among 154 children who resided in three row house neighborhoods (Bangs & Maher,
1970). Using four cutoff distances of < 300 feet; < 700 feet; < 1,100 feet; and > 1,100 feet̂
the authors reported that children's use of neighborhood parks declined as distance from
the park increased. The findings of the two Baltimore studies were affirmed by studies
conducted in Stockholm play parks, which suggested that play parks should be located
within a 400 meter walking distance of homes (Bengtsson, 1970).

These empidcal vedfications were considered sufficient to confirm the conventional
wisdom, given the "obviousness" of the relationship. They enabled Hatry and Duim (1971)
in their widely disseminated workbook of suggested benchmark cdteda for cify services
to state that .25 to .5 miles from every residence using a Straight-line measure was the
desirable benchmark for neighborhood parks. They stated:

The geographical accessibilify of potential users is a principal factor in the
adequacy of recreation opportunities in any communify...other things being
equal, the further a person lives from the service, the less likely he is to use
it. Therefore, the distribution of a communify's population in relation to the
recreation facilities and activities is very important, (p. 25)

Similarly, Gold (1972), who was perhaps the leading academic authodfy on parks ofthat
era, used this empidcal base to declare that living beyond .25 mile from a neighborhood
park was a prime predictor of nonuse. He also embraced recommendations by Bangs and
Maher (1970) that there should be safe cormectivify from homes to a park by foot or by
bicycle. The impact of Gold's recommendations was leveraged by them being reiterated
in a widely used park planning text that was published soon after the initial article (Gold
1973).
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A Time Gap in the Proximity-Park Use Relationship

The wide dissemination of the Hatry and Dunn (1971) and Gold (1973) declarations,
together with the contemporary credibility of those individuals, appears to have caused
others to conclude that further study of the relationship would be redundant. Two studies
appeared in the 1990s that incidentally reported on tiie relationship. Scott and Jackson
(1996) investigated park use among a sample of 1,054 respondents in the Greater
Cleveland area. Parks being too far away was cited as a prominent constraint to their
use, and over 40% indicated that having a park closer to their home would increase use.
A stiidy of Singapore residents' uses of neighborhood parks reported that 50% used only
one neighborhood park and that 85% of these 50% could access the park on foot in less
than 10 minutes (Yuen, 1996). Yuen foreshadowed subsequent work by Cohen, McKenzie,
Sengal, Williamson, Golinelli, and Lurie (2007) by pointing out the importance of the walk
to the park:

As respondents talked about their visits to neighborhood parks, it became apparent
that there is a common feeling that the walk to the park itself is an integral part of
the park visit and experience. The walk to and from the open space is viewed by
many respondents as important in that it affords them opportunities for escape,
contemplation, and restoration, (p. 298)

Thus, with the exception of these two studies, there was a hiatus of approximately 30 years
in which little additional work was repwrted.

Recent Research Exploring the Proximity-Park Use Relationship
and Physical Activity

Interest in the relationship between proximity and park use reemerged at the beginning
of the new millennium. It was stimulated by the Active Living Agenda whose genesis
arose from concem about the costs of health care attiibuted to obesity (Sallis et al., 2006).
Increased physical activity is recognized as an intervention strategy, which can alleviate
the obesity "epidemic." Nevertheless, in the past decade ecological models of physical
activity promotion have evolved that emphasize the importance of the built environment in
facilitating or inhibiting proclivity to exercise (Sallis et al, 2006).

The ubiquitous presence of parks in urban communities suggests that potentially they
may be in the vanguard of the obesity intervention effort. This has stimulated the recent
interest in investigating how close parks have to be to homes to encourage their use for
physical activity. This literature differs from the early studies of the 1980s in that the
dependent variable is physical activity in the parks, which is a subset of all park users.
Nevertheless, physical activity is cited as a primary benefit park users seek from their
experience (Godbey & Mowen, 2010).

A review of the Active Living literature, which reignited interest in the proximity-park
use relationship, concludes, "How close a person lives to a park or recreation opportunity
(proximity) has a great influence on whether or not they participate and how frequently
they participate. Closer is better, and more is better" (Godbey & Mowen, 2010, p. 28).
Kaczynski and Henderson, (2007) acknowledge that while there is substantial support
for the relationship, several published studies have reported inconclusive results. The
following paragraphs first provide an overview of supportive findings and then identify
studies whose results are equivocal.

Cohen, Ashwood, Scott, Overton, Erenson, Staten, and Calallier (2006) had 1,556
adolescent girls from seven cities wear accelerometers for 6 days to measure metabolic
activity. The presence of parks was associated with higher levels of physical activity. The
relationship was strongest up to a half-mile and diminished significantly for parks that
were farther away. Each additional park within a half-mile of each respondent's home
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was associated with 17 more minutes of vigorous physical activity. Cohen and Ashford
et al. explained that physical activity levels might not be associated as much with types of
amenities used at parks than with the mode in which one travels to the park. They go on to
note while adults tend to be sedentary while at parks, many engage in physical activity by
walking to and from the park.

Frank, Kerr, Chapman, and Sallis' (2007) study of 3,161 youth aged 5 to 20 in Atlanta,
Georgia, concluded the presence of more than one amenity or space within 1 kilometer of
the home was steadily related to youth walking rates. Having a park larger than 5 acres was
not related to increased walking, even though size of park area has been reported as being
important to adults (Giles-Corti et al., 2005). The authors suggest the variety of parks and
amenities may influence children more than the mere presence of a park.

The relationship of proximity to park use among children was further confirmed
by Roemmich et al. (2006). Their model indicated that a 1% increase in park area was
associated with a 1.4% increase in physical activity. They concluded children living in
neighborhoods with parks are more physically active.

Studies that have focused on adults generally have confirmed the proximate
relationship, but frequently the support is accompanied by caveats. For example, two
studies reported that tíieir results differed according to whether they used an objective or a
subjective measure. Mowen, Orsega-Smith, Payne, Ainsworth, and Godbey (2007) found
that perceived park proximity among 1,515 older adults in Cleveland with a mean age of
67 was directiy related to the frequency of park visitation, but not duration ofthe park visit,
however, when they used an objective Straight-line measure to the nearest park edge, the
relationship was reversed. Park proximity was not related to frequency of visitation, but
visitors who lived farther away were likely to stay longer at the park.

The difference in measures reported by Lackey and Kaczynski (2009) indicates only
11% of their 574 participants perceived they lived within 750 meters of a park, while
the objective measure revealed that 87% of Üiem actually had a park within 750 meters.
Neither measure linked proximity to increased physical activity at a park. This finding, like
that of Mowen et al. (2007), emphasizes that a proximate park will not be used unless there
is an awareness of it, suggesting that promotion is as important as provision. This was
confirmed by Lackey and Kaczynski because "when a match occurred between perceived
and objective proximity to a park within 750 meters, a significant relationship was observed
with the likelihood of engaging in park-based physical activity" (p. 7).

Other studies of adults have confirmed the proximate relationship. Cohen et al.
(2007) reported that among neighborhood park users in eight minority neighborhoods in
Los Angeles, 43% lived within .25 mile; 21% between .25 and .5 mile; and only 13%
more than a mile away. Residents who visited a park monthly or more frequently lived an
average of .7 miles away, while less frequent users lived an average of 1.07 miles away.

In an Australian context, Giles-Corti et al. (2005) reported that a majority of small
park users surveyed in Australia lived within 500 meter radius of the park and that, aside
from physical barriers, distance was their primary constraint to park use. Their own study
of 516 adults confirmed this but also noted the relationship was strengthened when it
related to larger parks probably because they have more attributes and attractors.

The generally supportive findings described to this point are offset to some extent
by the findings reported by Moudon et al. (2006); Lackey and Kaczynski (2009); and
Kaczynski, Potwarka, and Saelens (2008). Moudon et al. reported that the presence of parks
was not associated with walking in a neighborhood. The findings of Lackey and Kaczynski
contrasted in that objective measures of proximity were linked with physical activity while
perceived measures were not. Furthermore, neither measure was significant to park-based
physical activity when parks were within at least 750 meters. Similarly, Kaczynski et al.
reported that objectively measured distance to the closest park was unrelated to engaging
in park-based physical activity.
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The Need for Additional Research Exploring the Proximity-
Park Use Relationship

The sparse original literature, based on only three studies all undertaken with children
as subjects, led to affirmation of the conventional wisdom that beyond a quarter-mile radius
of a park there was a marked falloff in use. The recent park proximify literature has been
restricted to linking proximify to physical activify in parks, which is a subset of park use.
Indeed some of the studies investigated walking in the neighborhood in which parks are
located rather than park use per se. Thus, for example. Lackey and Kaczynski (2009)
concluded park environments may invoke or engage one to be more active by serving as
"aesthetically" and "environmentally-pleasing" enticers.

The recent physical activify literature also suggests proximify is deterministic in
explaining children's use of parks, but the findings relating to adults have been mixed. In
their comprehensive reviews of studies investigating relationships between proximify to a
park or a recreation facilify and physical activify levels, Kaczynski and Henderson (2007)
noted the use of a wide range of operationalizations of proximify. These included perceived
measures such as "within my neighborhood," "within walking distance of my home," and
"near where I live" and objective measures such as distances ranging from 400 meters to
1,500 meters. They concluded that studies using different measures of proximify resulted
in inconsistent findings being reported about the relationship between the proximify to
facilities and physical activify. The authors suggested that, like this study, future research
should explore this relationship using multiple distances when operationalizing proximify.

Method
The literature review suggested that both objective and subjective measures of

proximify should be used. The objective approach adopted in this study used both Straight-
line (shortest. Straight-line distance from point A to point B ) and Network measures
(shortest distance from point A to point B along the sti-eet-network) and operationalized
proximify with different cutoff points. Previous researchers have attested to the need
for proximity to be explored at various distances rather than bŷ  use of a single arbitrary
measure (Kaczynski & Henderson, 2007; Nicholls, 1999). This study extends previous
work by adopting both multiple cut points and quantifying distance with both Straight-line
and Network measures.

Research Questions
Four research questions were posed:
RQl. Do proximate and non-proximate respondents differ in their level of park
use?
RQ2. What pattems in probabilities of park use occur as the specified distance
for proximate is increased?
RQ3. What differences in probabilities of park use occur between proximate
and non-proximate respondents when proximify is measured using Straight-line
distance and Network distance?
RQ4. Are respondents who perceive they can reach a park on foot or by bicycle
more likely to use parks than those who perceive they cannot access a park by
those means?

Sampling and Data Collection
Secondary data were derived from a needs assessment undertaken in College

Station, Texas. In accordance with the cify's goals, the survey was stratified to prevent
responses from the local college student population from skewing the findings. The student
population was considered likely to be the primary occupants of apartments. Thus, two
samples comprising 800 single-family homes and 400 multiple dwelling units were drawn
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from the cify's utilify list by selecting every nth name in each of these categories on the list.
Surveys mailed in three waves and a reminder card yielded 546 responses (45.5%).

Measures and Operationaiizations
Geocoding addresses. The GIS functions were performed by using ESRI Arc

Map, Arc Catalog, and Arc Info. Geocode address tools were used to match each survey
respondent's address to a cify parcel layer. A decision was made to match addresses with
parcel layer data instead of street layer data because parcel matches improved accuracy.
When simple street matching is employed, streets are divided into equal segments based
on the number of parcels on each street. Matehes are assigned to equally divided street
segments representing street addresses. This introduces a source of error for longer streets,
streets with unequal or oddly shaped parcels, and streets with cul-de-sacs. Geocoding
to parcel data matches each respondent's address to parcel layer polygons representing
spatially accurate plots for each address. Additionally, incorrect, incomplete, post office
box, and out-of-town addresses had to be excluded from the analysis as did those who
resided on streets too new to have been added to the GIS. The removal of these cases
resulted in an effective sample of 458 households.

Straight-line and network measures. Straight-line distance is the shortest. Straight-
line distance from point A to point B. To calculate actual distances from each household
in the sample to each of the cify's 42 parks, an X Tools feature was used to create park
centroids ¿)oint at the center of each park) and household centroids (center of each
parcel). Distance from point A (household centroid) to point B (nearest park centroid) was
calculated by using the Near feature in Arch Info. The point distance feature was utilized to
measure the distance from each household to every park.

Point-to-Point measures that record actual distance were used rather than buffers
that indicate if a household is within a specified distance of a park (e.g., .25 mile). This
procedure enabled the distance variable to be easily recalibrated for each of the different
proximate measures used in the study. These Straight-line measures are simple, but they
fail to account for respondents' inabilify to move through barriers formed by various natural
and man-made features, such as creeks, highways, houses, yards, or businesses. In most
instances, it is highly unlikely that people could actually travel fi-om their home to their
neighborhood or communify park via a straight-line or direct path.

These weaknesses led to a decision to also measure Network distances, which are the
shortest distance from point A to point B along the street-network. Network distances were
calculated from each household to each park. Park points were automatically created by
using the X Tools feature. They were located at the point where a route first intersects a
park's perimeter but were adapted if they coincided with an area of the park that was not
accessible (e.g., creek, fence, or physical barrier). Validation ofthe Arc GIS fiinction was
undertaken. For example, proper placement of all addresses was confirmed. This was
especially important in cases where cul-de-sac and comer parcel centroids were matched
to streets next to or behind parcels instead of to the street at the front ofthe house, which
was the proper address. This cumbersome act, which is similar to data entry, involved
checking that each household street name matched the street name on which the point was
located. In situations when the point was matched to the wrong street, the point placement
was manually corrected.

Operatioaaiization of variables. Three variables were operationalized to address the
research questions. First, proximity was operationalized in four different ways by binary
variables: .25 mile, .5 mile, .75 mile, and 1 mile. Thus, when a household was farther
than one fourth of a mile from the nearest park, the datum point was coded O, whereas
if household distance was within one fourth of a mile it was coded /. This procedure was
replicated for all operationaiizations of the dependent variable using both Straight-line
and Network measures of distance to create the within (which was termed proximate) and
beyond (which was termed non-proximate) samples. The distribution of households within
and beyond each cut point is shown in Table 1.
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Table 1

Number of Households Qualified as Proximate and Non-Proximate at Each Cut Point

Cut Point

.25 mile

.5 mile

.75 mile
1 mile

Straight-line

Proximate

197
403
441
456

Non-proximate

261
55
17
2

Network

Proximate

210
360
429
449

Non-proximate

248
98
29

9 .

The second vadable was subjective measure of proximify. It was a single item
question that asked respondents to circle the response that indicated how much they
agreed or disagreed with the statement "I can get to my favodte park facilities on foot or
bicycle." They were offered a 5-point scale: strongly agree, agree, I have no knowledge,
disagree, and strongly disagree. For the purposes oifthis study, these were collapsed into
two categodes: agree and disagree.

Third, respondents were classified either as park users or non-park users. They were
asked to report on a 5-point scale how often their household members used neighborhood
and communify parks: almost daily, about once a week, about once a month, a few times a
year, and not at all. Park users were defined as those using the park at least once a month,
while non-users were classified as those using them less than once a month or not at all.

Analyses
Logistic regression was used to examine differences betv '̂een proximate and non-

proximate users of parks at different distances from their homes. Odds ratios (compadsons
of likelihood of park use between proximate and non-proximate respondents) were
calculated to identify the magnitude of difference in park use between groups and to
assess whether pattems in the proximify-use relationship were consistent when the
operationalization of the dependent vadable was changed (Straight-line and Network) and
when the distance cut point was altered (25 mile, .5 mile, .75 mile, and 1 mile).

Results

RQl: Do Proximate and Non-Proximate Respondents Differ in Their Level of Park
Use?

The results in Table 2 show that for the most part there was a significant difference
in the level of park use between proximate and non-proximate respondents using both
Straight-line and Network measures. There was significantly more park use among
proximate respondents than among non-proximate respondents. The only exception, which
was consistent in both measures, occurred when proximify was defined as being 1 mile.

Table 2 also reports the likelihood of use. They show, for example, that when proximify
is operationalized as .25 Straight-line mile, there is a 65% probabilify that respondents
Uving proximate to a park use parks. The data in Table 2 indicate that respondents living
beyond .25 Straight-line mile of a park have a 52% probabilify of using parks. Thus,
proximate households are 13% more likely to use parks than non-proximate households.
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Table 2

Summary of Findings for Relationship Between Proximate and Non-proximate Participants
and Likelihood of Park Use

Operatlonatlzatlon
.26 Straight-line mile

.5 Stralght-ltne mile

.76 Straight-line mile

1 Straight-line mile

,26 Network mile

.6 Network mile

.70 Network mile

1 Network mile

Access on Foot/Bike

Proximate

Likelihood
of Use
0.69

0.60

0.S9

o.se

0.63

0.62

0.S9

0.58

0.66

Odds

1.86

1.49

1.42

1.36

1.73

1.63

2.76

1.39

1.91

Non.proxlm3te

Likelihood
oruae
0.52

0.42

0.29

0.50

0,53

0.42

0.34

0.33

0.57

Odds
1.09

0.72

0.42

1.00

1.12

0.72

0.53

0.50

1.31

p
0.01

0.01

0.02

0.8

0.02

0.01

0.01

0.15

0.08

Relationship for Likelihood of Use
Difference

Odd»
Ratio
Î77Ï

2.07

3.42

1.36

1.54

2.26

2.76

2.78

1.46

LB
Cl.
1.17

1.17

1.18

0.09

1.06

1.44

1.25

0.67

0.96

UB
Cl.
2.49

3.67

9.86

21.92

2.25

3.56

6.07

11.24

2.22

Ih

Likelihood
of Use^

13%

18%

30%

.

10%

20%

30%

9%

RQ2: What Patterns in Probabilities of Park Use Occur as the Specified Distance for
Proximate Is Increased?

Data in Table 2 show that at each cut point park use between proximate and non-
proximate respondents was significantly different (i.e., all distances except 1 mile): as
distance from a park increases, the difference in likelihood of use increases. Differences in
likelihood of use increases from 13% at .25 Sti-aight-line mile, to 18% at .5 Straight-line
mile, to 30% at .75 Sti-aight-line mile. Thus, the cumulative difference in likelihood of use
for park users as the cut point increased from living within .25 mile to living within .75
mile was 17%.

Network comparisons yielded similar results with an overall increase in difference in
likelihood of use of 20% between respondents living within .25 mile and those living within
.75 mile. Differences at each cut point were 10% (.25 Network mile), 20% (.5 Network
mile), and 30% (.75 Network mile). The confidence intervals support these findings, and
while the imbalance in the number of respondents in each category (proximate and non-
proximate) is perhaps impacting the width of the intervals, they still indicate the increases
in differences of likelihood of use significantly increase as distance to parks increases.

RQ3: What Differences in Probabilities of Park Use Occur Between Proximate and
Non-Proximate Respondents When Proximity Is Measured Using Straight-Line
Distance and Network Distance?

Table 2 shows that differences in likelihood of park use among proximate and non-
proximate respondents are quite similar using either Straight-line or Network measures. The
Network measures mirror those relating to Straight-line measures. Again, the difference
in probability of use between proximate and non-proximate respondents rises as distance
increases from .25 mile to .75 mile. Differences for significant measures were within 3%
of each other or less at cut point (.25 mile, 13% for Straight-line and 10% for Network; .5
mile, 18% for Straight-line and 20% for Network; and .75 mile, 30% for Straight-line and
30% for Network) and were collectively within 3% between the .25 and .75 mile cut point
(17% for Sti-aight-line and 20% for Network).

RQ4: Are Respondents Who Perceive They Can Reach a Park on Foot or by Bicycle
More Likely to Use Parks Than Those Who Perceive They Cannot Access a Park by
Those Means?

This research question investigated whether respondents who perceived they could
reach a park on foot or by bicycle were more likely to use parks than those who perceived
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they could not access a park by these means. There was a significant difference at the
.08 level but not at the conventional .05 level. The .08 level, suggesting the possibility
of such a relationship, should not be entirely discounted. The ambiguity associated wiüi
interpreting the significance level in Research Question 4 is quantified in Table 2. This
shows that those who perceived they could access a park on foot or by bicycle were 9%
more likely to use parks.

Discussion

The Proximity-Park Use Relationship
Both Straight-line and Network measures showed that distance was significantly

related to park use at the .25, .5, and .75 mile cutoff points, but not at the 1 mile point. The
very small number of households qualifying as non-proximate at the 1 mile point makes
the finding of no significant differences between the groups at this point highly tentative.
The findings revealed a relationship between distance and level of use. The pattems of
use across the cut points emerging from both measures were similar, but the differences
in probability of use were lower among the individual groups when the Network measure
was adopted. The pattems confirmed the conventional wisdom that likelihood of use
decreases with distance. However, at each cut point between .25 and .75 mile, proximate
residents were more likely than those residing beyond the cut point to use parks.

While the likelihood of use decreases across the cut points, the data challenge
the contention that residents will not use parks beyond a .25 mile distance. There may
be two explanations for use beyond the .25 mile distance being discounted. First, the
early authoritative declaration of the .25 mile cutoff appears to have been based on
only three studies, and all used children as subjects. Children's lack of direct access to
automobiles makes it more likely that close proximity is critical. Second, there may be a
greater tendency today than there was 40 years ago when those studies were done to use
automobiles for visits to parks. Once family members are in a vehicle, the difference in
time to travel .25 mile or 1 mile is likely to be viewed as minimal. Hence proximity may
be less of a constraint.

The more recent physical activity literature generally has demonstrated that such
activity appears to be greater in neighborhoods with parks. However, the park catchment
areas used in these studies tend to be noticeably larger than the earlier .25 mile cutoff point.
For example Lackey and Kaczynski (2009) used 750 meters, Cohen, Sehgal, Williamson,
Sturm, McKenzie, Lara, and Lurie (2006) and Roemmich et al. (2006) both used .5 mile,
Frank et al. (2007) used 1 kilometer, Cohen et al. (2007) used 1 mile, and Mowen et al.
(2007) used 1.34 miles. Furthermore, most of these studies did not measure actual use of
parks, but rather they inferred such use by correlating physical activity with number of
parks or amount of park space in a neighborhood. Thus, Lackey and Kaczynski (2009)
suggest it may be that the parks provide a target destination for a walk or contribute to the
general environmental ambience of a neighborhood that encourages walking.

Straight-Line and Network Measures
Comparisons between Straight-line and Network measures showed some minor

variation, but likelihood of use was similar as was pattems of probability of use between
proximate and non-approximate households at the cutoff points. A limitation ofthe study
was that it measured distance from each household to the nearest park, and for some
households the nearest park differed according to which measure was used. That is, a
household might have one park serve as its nearest .25 mile park by a Straight-line measure
and a different facility serve as its closest park by a Network measure. This contaminates
conclusions drawn relating to comparisons ofthe two measures. An improved approach
for comparing Straight-line and Network measures may be to create a subsample of those
households proximate to the same parks regardless of measure.

There were three other limitations associated with the objective distance measures.
First, the Arc GIS functions measure the Straight-line distance to apark's centroid, whereas
the Network distance stops at the point where the route intersects with the perimeters of
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the park. Second, Straight-line distance can be distorted when parks or household parcels
are unusually large or oddly shaped. Third, the Network distance routes are constructed
from a respondent's front door to follow the street-network. This may infiate the distance
measure in situations where respondents can access their nearest park using a non-street
route, for example, if a home borders or is located near a park that could be entered directly
from the rear or side or by ti-aveling along a short alley or right-of-way. Additional research
is needed on the impact of using either measure, as the Straight-line approach relies on
fairly basic GIS skills and therefore is easier for local communities to use as an analysis
tool.

Perceived Access
The perceived access measure analysis showed that respondents who agreed they

could access a park on foot or by bicycle were 9% more likely to use parks. The study's
respondents reported household use, so this relatively small advantage may not refiect the
importance of foot and bicycle access to young people below driving age. The perceived
measure yielded a higher probabilify of use from both proximate and non-proximate
respondents than any of the objective measures (Table 3).

Objective measures assume respondents know that a park exists, know about its
amenities, and can accurately estimate distance to it. A number of studies have suggested
that these assumptions are likely to be optimistic (Godbey, 1985; Hatry & Dunn, 1971;
Howard & Crompton, 1984; Lackey & Kaczynski, 2009; Macinfyre, Macdonald, &
Ellaway, 2008; Spotts & Stynes, 1984). Perceived measures that rely more on experience
and less on inference may be more accurate. Clearly, perceived access is a multidimensional
phenomenon, and to adequately capture all its dimensions a multiple-item scale is needed
rather than the single item used in this study.

Discussion

Despite its limitations, the results of this study raise important issues. The early park
proximity literature of 40 years ago was based on children's pattems of use and was sparse;
thus it provided a limited basis upon which to make policy recommendations relating to the
location of local parks. After a hiatus of 30 years, a threshold volume of recent literature
has emerged in the past decade focused on the role of proximate parks in encouraging
people to engage in physical activify, which is a subset of park users. Much of this recent
literature has not used direct measures of park proximify and use but rather has relied on
inferences drawn from correlates.

This study has contributed to updating the traditional literature, suggesting that
while there is a relationship between park use and distance, additional research is needed
to verify or update park catchment areas that have been declared in the past. The work
expands on previous research by examining responses related to household use and all
types of park users rather than only youth use or the subset who use parks for exercise.
Finally, this study compared the results from two different objective measures of proximify
and demonstrated that perceived proximify may be a stronger determinant of park use than
objective measures.

Future Research
Future research needs to move beyond cross-sectional studies conducted in a

single communify as they are an inadequate basis for generalization. Given that many
communities collect location and use data during needs assessments and citizen input
sur\'eys, researchers should work to derive standard questions and analysis procedures in
order to conduct aggregate analysis from various communities' data sets.

Field-based standards also need to be developed for geographical analysis of proximate.
Many researchers (Nicholls, 2001; Oh & Jeong, 2007; Chin, Van Niel, Giles-Corti, &
Knuiman, 2008) have reviewed the differences and limitations of various methodologies
and tools for calculating proximify. Yet, the field-at-large has neither investigated nor
determined standards for analysis. Creating such standards could assist both researchers
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and communify practitioners in using secondary data to address proximify-related issues
and in enhancing both research and policy on a broader level.

The findings reported here are partially compromised because they were derived
from a secondary data set, so potential confounding variables that may have influenced the
proximify results were not available. These might include different characteristics among
the 42 parks such as size, design, or attributes; respondent characteristics such as income,
age, attachment to parks, or perceptions of safety; and visit characteristics such as duration
and benefits sought Additional research needs to be conducted on how the fype of park
or afforded park experience at proximate parks also influences use. Furthermore, both
academic and applied researchers should consider adopting census block methodologies
for selecting samples for communify-based research as opposed to the more traditional
list data (e.g., utilify list). Doing so will improve the likelihood of acquiring a balanced
spatial distribution of respondents as well as provide correlated information for income,
race, cthnicify, education, and employment.

Practical Applications
Park practitioners are consistently faced with policy and planning decisions. Current

fiscal conditions in park fimding require additional justification for conducting any fype of
research. Utilizing needs assessment and communify input data sets for advanced analysis
expands their use beyond marketing and programming decision making, thus increasing
the Retum On Investment (ROI) ofthe data as well as providing sound basis for policy and
operations decisions.

Spatial analysis, such as that conducted in this study, can guide land dedication
ordinance development or updates. In specific cases, the analysis can help determine where
land should be accepted or acquired in relation to where houses will be plotted. Additionally,
as practitioners face additional challenges in justifying parkland acquisition and existing
maintenance budgets, data such as these that indicate a 30% decline in likelihood of use
for users beyond .75 miles of a park (Straight-line or Network mile) can assist leaders in
justifying the continued upkeep or additional acquisition and development of parkland.
Last, studies such as this one provide an example of how researchers and practitioners can
work together in utilizing community data to contribute to scientific study, positioning and
policy support, and the advancements ofthe field-at-large.
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