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vailability of Recreational Resources in Minority
nd Low Socioeconomic Status Areas

atetia V. Moore, PhD, Ana V. Diez Roux, MD, PhD, Kelly R. Evenson, PhD, Aileen P. McGinn, PhD,
hannon J. Brines, MEng

ackground: Differences in availability of recreational resources may contribute to racial and socioeco-
nomic status (SES) disparities in physical activity. Variations in the location and density of
recreational resources were examined by SES and racial composition of neighborhoods.

ethods: Densities of resources available in recreational facilities and parks were estimated for
census tracts between April 2003 and June 2004 in North Carolina, New York, and
Maryland using kernel estimation. The probability of not having a facility or park was
modeled by tract racial composition and SES, adjusting for population and area, using
binomial regression in 2006. Mean densities of tract resources were modeled by SES and
racial composition using linear regression.

esults: Minority neighborhoods were significantly more likely than white neighborhoods not to
have recreational facilities (relative probability [RP]�3.27 [95% CI�2.11–5.07] and 8.60
[95% CI�4.48–16.51], for black and Hispanic neighborhoods, respectively). Low-income
neighborhoods were 4.5 times more likely to not have facilities than high-income areas
(95% CI�2.87–7.12). Parks were more equitably distributed. Most resources located in
recreational facilities required a fee and were less dense in minority and low-income areas.
Those located inside parks were usually free to use, sports-related, and denser in poor and
minority neighborhoods.

onclusions: Recreational facilities and the resources they offer are not equitably distributed. The
presence of parks in poor and minority areas suggest that improving the types and quality
of resources in parks could be an important strategy to increase physical activity and reduce
racial/ethnic and socioeconomic disparities.
(Am J Prev Med 2008;34(1):16–22) © 2008 American Journal of Preventive Medicine
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n the context of the growing epidemic of obesity in
the United States1 and with only 3.0% of Americans
engaging in a fully healthy lifestyle,2 the modifica-

ion of obesogenic environments to stimulate healthier
iving has emerged as a potentially important target for
ntervention and policy. The concept that environ-

ents may enable people to be physically active has
een supported by cross-sectional studies showing a
elationship between the built environment and physi-
ally activity.3–19 While the availability of a supportive
hysical environment may not in itself be sufficient to
romote activity, it is likely to enhance individual-
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argeted strategies.7,20–26 For these reasons, environ-
ental features such as the lack of physical activity

pportunities in neighborhoods have been hypothe-
ized to be important contributors to physical activity at
he population level.3,15,16,24,25

There are important disparities in leisure-time phys-
cal activity by race/ethnicity and socioeconomic posi-
ion.27–30 Non-Hispanic blacks, Hispanics, and people
ith lower education levels are often less physically active

han whites and those with higher education.28–30 Differ-
nces in the availability of recreational resources across
esidential environments could contribute to these dis-
arities. However, data on the relationship between
rea socioeconomic status (SES) characteristics and
hysical activity resources remain sparse and inconsis-
ent,12,31–36 and few studies have investigated the role of
esidential racial/ethnic segregation in addition to SES
haracteristics. This study used data from three diverse
reas in the U.S. to examine the spatial availability of a
ariety of recreational resources by neighborhood in-
ome and race/ethnicity. In contrast to prior work, not
nly was the presence of resources examined, but also

he densities and types of resources.

0749-3797/08/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2007.09.021
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ethods

he study area included a total of 685 census tracts, also
eferred to as tracts or neighborhoods, in Baltimore city and
ounty, Maryland (276 tracts); Forsyth County, North Caro-
ina (75 tracts); and Manhattan and the Bronx, New York
334 tracts). Census tracts are subdivisions of counties with a
ean population of approximately 4000 people that are

elatively homogeneous in socioeconomic characteristics.37

his study area represents tracts in a larger study of neigh-
orhood determinants of cardiovascular risk.17,38,39 The lo-
ation of recreational resources was obtained from online
ellow Page and Internet searches, departments of city plan-
ing and recreation, and local geographic information system
GIS) units between April 2003 and June 2004. Resources
urveyed included 400 public-use parks ranging in size from 1
o 15,054 square miles (median 4) and 499 commercial and
ublic recreational facilities. Resources located on school
roperty or churches, trails not within parks or recreational
acilities, and private facilities located in hotels or apartment
uildings were not surveyed. The types of indoor and outdoor
esources available at each park or facility designated for
dult use were recorded. Information on counts was obtained
or selected resources (tracks, roller and ice skating rinks,

able 1. Selected characteristics of census tracts by tract raci

MD (n�

ract racial/ethnic composition
ispanic n�0
Median household income (Q1–Q3) —
Average people per square mile —
Mean tract area —
ispanic/black n�3
Median household income (Q1–Q3) 43.5 (42
Average people per square mile 3891
Mean tract area 1.40
on-Hispanic black n�130
Median household income (Q1–Q3)a 27.4 (20
Average people per square mile 14261
Mean tract area (square miles) 0.43

acially mixed n�29
Median household income (Q1–Q3) 36.8 (29
Average people per square mile 9550
Mean tract area 0.70
on-Hispanic white n�114
Median household income (Q1–Q3) 48.5 (38
Average people per square mile 6191
Mean tract area 1.42

ract median household income
owest income n�92
Median household income (Q1–Q3) 21.7 (17
Average people per square mile 16923
Mean tract area 0.28
oderate income n�25
Median household income (Q1–Q3) 37.8 (33
Average people per square mile 9405
Mean tract area 0.66
igher income n�111
Median household income (Q1–Q3) 54.6 (49
Average people per square mile 4632
Mean tract area 1.68

th th
Thousands of dollars; Q1 – 25 percentile; Q3 – 75 percentile.
D, Maryland; NY, New York; NC, North Carolina.

anuary 2008
kate parks, pools, tennis courts, racquetball/squash courts,
eneral sports fields, baseball, cricket, and football fields).
he total number of resources available at each facility and
ark was obtained by summing the resources at each location,
eighted by the count when appropriate. Resources were
ssumed to be evenly distributed in space over the park.
nformation on whether the facility required usage fees was
btained through web searches and phone calls.
Densities of recreational resources per area were estimated

y the kernel density method40,41 using ArcGIS v.9.2. Densi-
ies were estimated based on point locations of recreational
acilities and polygons of parks, weighted by the number of
ifferent types of resources and the counts of those resources.
ach recreational facility and park was represented on a map
y a smoothed cone (kernel) centered at that location. The
adius of the cone represents the window size (1 mile in this
tudy). One-mile windows were used because most physically
ctive adults surveyed in these areas reported using resources
ithin 1 mile of their home.17 Larger heights and total
olumes of cones indicate greater availability of resources at a
ocation. The density of resources is highest at the point
ocation and declines the further a resource is from the
enter following a bivariate normal distribution, or quartic

hnic composition and median household income

NC (n�75) NY (n�334)

n�0 n�114
— 21.2 (17.7–25.7)
— 94741
— 0.06
n�7 n�86
29.7 (22.5–30.3) 22.7 (15.1–27.9)
1932 70629

2.30 0.11
n�12 n�45

8) 19.3 (16.3–25.8) 21.5 (16.1–25.3)
3292 64255

1.18 0.07
n�8 n�24
35.1 (25.1–40.1) 43.2 (35–52.4)
1696 83947

4.34 0.08
n�48 n�65

5) 48.8 (41.7–59.3) 71.3 (59.6–90.4)
1237 108685

7.18 0.07

n�92 n�92
5) 23.2 (17.3–30.2) 15.9 (13.6–18.2)

2829 73484
1.52 0.07

n�25 n�25
2) 41.6 (39.8–44.3) 25.1 (22.5–26.9)

1184 90923
7.24 0.07

n�112 n�111
1) 58.6 (51.1–68) 58.6 (38.4–75.3)

1026 94640
7.62 0.09
al/et

276)

–48.5)

.5–37.

.1–48)

.3–63.

.3–26.

.8–41.

.3–69.
Am J Prev Med 2008;34(1) 17
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ernel.41 Cones for different resources overlap when less than
wo miles apart. Each study area was partitioned into 100-

eter grid cells and the density value of each cell was assigned
y summing the densities corresponding to each of the
verlapping cones. The mean density for the tract was esti-
ated by taking the mean of the 1-mile kernel densities for all

rid cells located within the census tract.40 This procedure
ccounts for the fact that points located on the border of the
ract will have access to resources located in adjacent tracts as
ong as the resources in adjacent tracts fall within a mile of the
oint location.
Densities were investigated for two categories of resources:

1) resources offered by parks and (2) resources offered by
ecreational facilities. Population-adjusted densities (re-
ources per 100,000 people) were estimated by dividing the
esource density for each cell by the corresponding popula-
ion density created from census block data using similar

ethods. The average population-adjusted density for the
ract was estimated by taking the means of the population-
djusted densities for all cells within the tract.40

Information on tract characteristics including population,
and area, racial/ethnic composition, and median household
ncome was obtained from the Year 2000 U.S. Census.42

ensus tracts with greater than 60% of the residents in a
articular racial/ethnic group were defined as either pre-
ominantly non-Hispanic white, predominantly non-Hispanic
lack, predominantly Hispanic, or predominantly Hispanic/
lack areas. Tracts that did not fall into any of these categories
ere classified as racially mixed areas. Tracts were also

tratified into lowest income, moderate income, or wealthiest
ased on tertiles of tract median household income.
Associations of tract racial/ethnic and socioeconomic com-

osition with the presence and density of different types of
esources were examined in two sets of ecologic analyses. In
he first set of analyses, the probability of not having a
ecreational facility or a park in a tract was modeled as a
unction of tract socioeconomic and race/ethnic composition
eparately, adjusting for tract area, population, and site
equentially using binomial regression.43 In a second set of
nalyses, the mean density of resources in the tract was
odeled by tract characteristics using linear regression. Be-

igure 1. Percent of tracts without a park by racial/ethnic
omposition and median household income adjusted for
ract area. Proportions were adjusted to the mean area of the

racts using logistic regression. a

8 American Journal of Preventive Medicine, Volume 34, Num
ause of their skewed distribution, densities were logged for
nalysis; hence, exponentiated coefficients are interpretable
s relative differences or percent differences in mean densi-
ies associated with differences in tract characteristics. Associ-
tions of tract characteristics with densities were examined
efore and after adjustment for site. Interactions of tract race
nd tract household income with site were tested by including
ppropriate interaction terms in the models. All statistically
ignificant interactions of tract income and racial composi-
ion with site were investigated in site-specific analyses, but
nly those with a clear qualitative difference by site are
eported.

esults

inority and lower-income tracts were generally more
ensely populated than predominantly white and higher-

ncome tracts, except in New York where the highest
opulation density was observed in predominantly
hite and high-income tracts (Table 1). Predominantly
hite and higher-income tracts also were generally

arger in size than other tracts, except in New York
here differences were small. Median household in-
ome was lower for minority tracts than for white tracts.

Most minority tracts (70%–80%) did not have a
ecreational facility in the tract compared to 38% of
hite tracts (p�0.0001) (Figure 1). Poorer tracts were
lso less likely to have a facility than wealthier tracts
Figure 1: 74% vs 46%, in wealthiest vs poorest tracts;
-value for trend �0.0001). In contrast, the propor-
ion of tracts that did not have a park was generally
imilar across income and racial/ethnic composition
Figure 2), except for Hispanic/black tracts, which
ad fewer parks.
Relative probabilities of not having a facility or a park

n the tract by tract racial/ethnic composition and
ncome adjusted for tract area, population, and site are
hown in Table 2. After adjustment for area, popula-

igure 2. Percent of tracts without a recreational facility by
acial/ethnic composition and median household income
djusted for tract area. Proportions were adjusted to the mean

rea of the tracts using logistic regression.

ber 1 www.ajpm-online.net
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ion, and site, Hispanic/black and Hispanic neighbor-
oods were seven to nine times more likely than white
eighborhoods to not have a facility in the area (relative
robability [RP]�6.67, 95% CI�3.52–12.64; RP�8.60,
5% CI�4.48–16.51, respectively). The probability of
ot having a facility in the neighborhood was also
ignificantly higher for black and racially mixed areas
ompared to white areas (RP�3.27; 95% CI�2.11–5.07
nd RP�2.27; 95% CI�1.24–4.14, respectively). Lower
ncome was also associated with a higher probability of
ot having a facility (RP for low- and middle-income
ompared to high-income tracts, respectively, RP�4.52,
5% CI�2.87–7.12; RP�2.74, 95% CI�1.84–4.09).
arks were generally equitably distributed across cate-
ories of tract median income and racial/ethnic com-
osition with the exception of Hispanic/black neigh-
orhoods, which were less likely to intersect a park.
ssociations of tract characteristics with facilities and
arks were generally qualitatively similar across sites
not shown).

Forty-eight different types of resources were offered
y parks and recreational facilities. The majority of the
esources offered by parks were sports-related (92%)
nd free for public use (87%). Parks offered resources

able 2. Adjusted relative probabilities (95% CIs) of not hav
ract racial/ethnic composition and median household incom

Relative probabilities of not having

Adjusted for area and
tract population

Adjusted for
population, a

ract race/ethnicity
Hispanic 1.07 (0.66–1.74) 0.95 (0.55–1.
Hispanic/black 0.45 (0.26–0.79) 0.41 (0.22–0.
Black 0.71 (0.46–1.08) 0.69 (0.45–1.
Mixed 1.18 (0.66–2.11) 1.18 (0.65–2.
White 1.00 1.00

ract median income
Poorest 0.72 (0.48–1.08) 0.73 (0.48–1.
Moderate 0.70 (0.47–1.04) 0.73 (0.49–1.
Wealthiest 1.00 1.00
omposition. h

anuary 2008
or baseball, boating, bocce ball, canoeing, cricket,
ootball, golf, horseshoes, basketball, roller and ice
kating, racquetball, soccer, skiing, tennis, and volley-
all, as well as beaches, fields, pools, skate parks, tracks,
nd trails. Crude densities of park resources were
ignificantly higher in minority and low-income tracts
han in white and high-income tracts (Figures 3 and 4).

inority and low-income tracts had greater densities of
ark resources even after adjustment for population
nd site (Table 3; relative difference [RD]�1.21–1.48
or predominantly minority tracts and 1.67 for low-
ncome tracts).

Recreational facilities offered a myriad of resources,
alf of which were sports-related, and virtually all of
hich required a fee for use (99%). Resources included
erobics, batting cages, bowling, boxing, cardiovascular
quipment, dancing, disc golf, fencing, golf courses
nd ranges, gymnastics, basketball, tennis, pools, volley-
all, malls with walking programs, martial arts, personal
raining facilities, Pilates, racquetball, tai-chi, roller and
ce skating, skate parks, tracks, wall climbing, weight
raining, and yoga. Densities of facility resources were
ower in minority and low-income areas than in white
reas and high-income areas (Figures 3 and 4). These

park and of not having a facility in the census tract by

rk Relative probabilities of not having a facility

, tract
ite

Adjusted for area and
tract population

Adjusted for area, tract
population, and site

9.12 (4.99–16.68) 8.60 (4.48–16.51)
6.59 (3.64–11.94) 6.67 (3.52–12.64)
3.30 (2.14–5.10) 3.27 (2.11–5.07)
2.22 (1.23–4.01) 2.27 (1.24–4.14)
1.00 1.00

4.65 (3.01–7.19) 4.52 (2.87–7.12)
2.50 (1.69–3.70) 2.74 (1.84–4.09)
1.00 1.00

igure 4. Mean densities of resources by tract median house-
igure 3. Mean densities of resources by tract racial/ethnic
ing a
e

a pa

area
nd s

63)
76)
06)
13)

11)
08)
old income.
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ssociations remained 61%–84% lower in minority and
ow-income tracts than in white and wealthy tracts after
djustment for population and site (Table 3).
In site-specific population-adjusted analyses, signifi-

antly higher densities of park resources in predomi-
antly black and low-income areas were observed in
orth Carolina and New York (RD�2.69 and 1.75,

espectively, for black vs white areas, and 3.17 and 1.62
or low- vs high-income areas) but not in Maryland
RD�0.89 for black and 1.39 for low income) (p-value
or interaction �0.0001). Lower densities of facility
esources in predominantly black and low-income areas
ere clearly observed in Maryland and New York, but
ot in North Carolina (RD for predominantly black
reas versus white areas�0.33, 0.41, and 0.96 in Mary-
and, New York, and North Carolina, respectively,
-value interaction �0.0001; RD for low-income vs high
ncome�0.73, 0.19, and 1.00 in Maryland, New York,
nd North Carolina, respectively, p-value interaction
0.0001) (data not shown).

iscussion

he results of this study indicate that the location and
he density of recreational resources are differentially
istributed across levels of area income and racial/
thnic composition. Recreational facilities were signifi-
antly less common in lower-income and minority
eighborhoods while parks were more equitably distrib-
ted. The resources offered by parks were predomi-
antly sports-related and free to use, and were often
enser in minority and low-income areas than in white
nd high-income areas. In contrast, densities of re-
ources offered by recreational facilities, almost all of
hich required a fee for use, were significantly higher

n white and higher-income areas.
There was some evidence of heterogeneity by site.

able 3. Adjusted relative differences (95% CIs) in recreatio
edian household income

Resources in parks

Population-adjusted
densities

Populatio
densities
for site

ract race/ethnicity
Hispanic 1.15 (0.94–1.41) 1.31 (1.04
Hispanic/black 1.38 (1.11–1.71) 1.48 (1.17
Black 1.08 (0.90–1.28) 1.21 (1.02
Mixed 1.08 (0.84–1.40) 1.14 (0.89
White 1.00 1.00

ract median income
Poorest 1.57 (1.33–1.85) 1.67 (1.41
Moderate 1.29 (1.10–1.52) 1.34 (1.14
Wealthiest 1.00 1.00

ote: 95% confidence interval obtained by exponentiating regressio
relative difference of 1.5 indicates that one unit increase in the in
igher densities of park resources in black and low- m

0 American Journal of Preventive Medicine, Volume 34, Num
ncome areas were observed in North Carolina and New
ork, but not in Maryland. Densities of facility resources
ere significantly lower in black and low-income areas

n Maryland and New York, but not in North Carolina.
hese regional differences may be related to the history
f residential segregation in different areas and its
elationship to the location of parks and commercial
reas. In addition, parks in different regions may be
dministered and funded through different mecha-
isms (e.g., general taxes versus special tax districts)

hat may affect their location as well as the amount and
uality of resources they offer.44 These results, however,
o point to a general pattern: overall, black and His-
anic areas and low-income areas had fewer recre-
tional facilities, but more parks and consequently
ither equal or greater access to the types of resources
mostly sports-related) offered in parks.

Similar to these findings, a large study using data
rom the National Longitudinal Study of Adolescent
ealth found that higher-SES and low-minority block

roups were significantly more likely to have facilities
han low SES and minority block groups.33 But not all
tudies have replicated these findings. In a study of 32
ensus tracts in the Midwest, Estabrooks et al.31 found
hat neighborhoods did not differ in the number of
ay-for-use parks, sport facilities, fitness clubs, commu-
ity centers, and walking/biking trails; however, low-
ES neighborhoods had significantly fewer free-for-use
esources. Wilson et al.32 found that while respondents
n lower-SES areas in a southeastern county reported
ess availability of public recreational facilities, the
erception of less availability was not substantiated by
IS data. Talen34 found that low availability of parks
as spatially patterned by housing value and the per-
entage of nonwhite residents in census block groups
ut associations differed qualitatively by site. Wolch
t al.35 reported that fewer parks were available in

source densities by tract racial/ethnic composition and

Resources in facilities

usted
olling Population-adjusted

densities

Population-adjusted
densities controlling
for site

) 0.14 (0.11–0.19) 0.16 (0.11–0.22)
) 0.18 (0.13–0.25) 0.20 (0.14–0.28)
) 0.35 (0.27–0.46) 0.39 (0.30–0.50)
) 0.52 (0.36–0.75) 0.55 (0.38–0.80)

1.00 1.00

) 0.28 (0.22–0.36) 0.36 (0.27–0.46)
) 0.33 (0.26–0.43) 0.36 (0.28–0.46)

1.00 1.00

fficients from models with the log of the density as the outcome.
dent variable is associated with a 50% increase in the density.
nal re

n-adj
contr

–1.64
–1.87
–1.44
–1.47

–1.97
–1.57
inority and low-income census tracts in Los Angeles.

ber 1 www.ajpm-online.net
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In this study, most resources located in recreational
acilities required a fee and were less common in

inority and low-income areas. Those located inside
arks were usually free to use and were either equitably
istributed across neighborhoods or more common in
oor and minority neighborhoods. Differences in re-
ults across studies could result in part from differences
n the types of resources investigated and in the way
hey were characterized. In addition, the spatial pat-
erning is not necessarily invariant across regions. The
ulk of the literature seems to suggest that recreational
acilities in the U.S. and the types of resources they
rovide appear to be less common in low-income and
inority areas. Results for public parks were not as

onsistent.
A limitation of these analyses is the lack of data on

he quality of the resources available. While parks may
e equitably distributed across neighborhoods, the
uality of the parks may be highly variable. All types of

nvestigated resources were given the same weight
lthough some activities are done more frequently than
thers. Information on resources in apartment com-
lexes, hotels, school properties, and churches were
ot collected. Data from adults surveyed in the same
reas showed that less than 2% of adults reported
xercising in schools or churches so these omissions are
nlikely to be significant venues for physical activity in
his population.

This study went beyond prior work that simply doc-
ments the presence or absence of facilities31–33 to
xamine the types and numbers of resources available.
owever, differences in the cost or attractiveness of

esources (which may be more important than spatial
vailability in affecting utilization) were not investi-
ated. Although three diverse areas were studied, find-
ngs may not be generalizable to all U.S. regions. In
articular, the Hispanic and Hispanic/black neighbor-
oods represent primarily the New York site; these
ssociations may not be generalizable to other areas
ith Hispanic populations.
One of the objectives of Healthy People 2010 45 is to

ncrease opportunities for physical activity by enhanc-
ng access to places and facilities where people can be
hysically active. This study found that poor and minor-

ty areas were less likely to have recreational facilities
and the diverse resources these establishments offer),
ut parks were equitably distributed or more common

n these areas. The primarily sports-related resources
ffered in parks may not necessarily be the types of
esources needed for the population as a whole to
aintain a sufficiently active lifestyle. For example,

2% of the types of activities offered in parks in this
tudy were sports-related, while only 4% of older adults
ampled from this area report engaging in any type of
porting activity.17 Policies aimed at improving the
ypes and quality of resources available in parks could

e an important strategy to increase physical activity

anuary 2008
nd reduce racial/ethnic and socioeconomic dispari-
ies. Evidence on what specific changes in the availabil-
ty and accessibility of resources that most affect physi-
al activity is needed in order to recommend the most
ffective environmental interventions to promote phys-
cally active lifestyles and reduce health disparities.

his study was funded in part by the Columbia Center for the
ealth of Urban Minorities: (MD00206) from NCMHD

NIH) and by R01-HL071759 (Diez Roux PI) from NHLBI.
No financial disclosures were reported by the authors of

his paper.
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