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ABSTRACT

Background: Environmental factors may play an impor-
tant role on influencing physical activity (PA) behaviors. Pur-
pose: Perceptions of access and safety for PA were compared
among residents who were stratified as low or high in socioeco-
nomic status (SES). Methods: Residents of a U.S. southeastern
county (N = 1,194, 18-96 years of age) were contacted using a
random-digit-dial method and asked about neighborhood and
community environmental supports for PA. A Geographic Infor-
mation System (GIS) was used to identify trails, sidewalks, pub-
lic recreation facilities, and violent crime incidents. Results: A
cluster analysis identified 10 census tracts as low SES and 11
census tracts as high SES (median household income,
owner-occupied houses). More African Americans (66.5%)
than Whites (33.5%) were classified as living in low-SES areas.
Respondents from low-SES areas also reported engaging in less
PA based on Centers for Disease Control and Prevention and
American College of Sports Medicine recommendations than
respondents from high-SES areas (p < .05). Respondents from
low-SES (vs. high-SES) areas reported higher perceptions of
neighborhood crime, unattended dogs, unpleasantness of neigh-
borhoods, untrustworthy neighbors, and less access to public
recreation facilities (ps < .05). GIS data for presence of side-
walks, recreation facilities, and crime did not support these dif-
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ferences in perceptions; however, respondents from low-SES
(vs. high-SES) areas had substantially fewer trails. Having and
using trails in one’s community predicted sufficient PA and
walking for 150 min/week for low-SES respondents but not for
high SES respondents (ps = .05, adjusted for covariates). Con-
clusions: Having access to trails is an important environmental
feature among low-SES communities and should be the focus of
future community-based PA interventions.

(Ann Behav Med 2004, 28(1):20-28)

INTRODUCTION

The important influence of physical activity (PA) on chronic
disease reduction and increased longevity has been well estab-
lished (1,2).1In 1995, the Centers for Disease Control and Preven-
tion and the American College of Sports Medicine (CDC-
ACSM) concluded that moderate-intensity activity equivalent to
a brisk walk confers enough benefit to prevent a milieu of poor
health outcomes and death (1). Arecent study performed by Dunn
etal. (3) showed that similar fitness levels can be obtained by peo-
ple performing lifestyle activities compared with structured exer-
cise. Moderate-intensity activity consistently incorporated into
routine activities of daily living can improve fitness and prevent
leading causes of death and disability (1,2). Despite the positive
relationship between PA and health, more than halfthe U.S. popu-
lation is not regularly active at recommended levels of 30
min/day, mostdays of the week (1,4). Recent national studies also
show that inactivity is more prevalent among African American
(35%) than White (18%) adults (4). This has led to national inter-
estin gaining more knowledge about the determinants and medi-
ating factors of inactive behaviors, especially among minority
and underserved communities (5-8).

Recent evidence suggests that environmental factors may
play an important role in shaping health behaviors, such as in-
creasing PA (9). A social-ecological perspective of health em-
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phasizes an interaction between individuals and their environ-
ment (9). It further suggests that environmental factors may
increase our understanding of and ability to predict health be-
haviors such as PA. A number of investigators have conducted
focus group studies to further an understanding of environmen-
tal perceptions about access and safety for PA in underserved
populations. For example, Henderson and Ainsworth (10) re-
ported that African American and Native American women re-
ported that weather (heat), lack of safety, and not having a walk-
ing partner as common environmental constraints to walking. In
another study, Henderson et al. (11) reported that not having
close access to places to exercise and concerns about safety for
exercise after dark were key barriers to walking. Participants
also felt that socioeconomic status (SES) affected access to and
safety for PA because of fewer facilities, poorer condition of
these facilities, and unsafe conditions due to stray dogs and
criminal activities in the poorer areas of town. Ainsworth and
Wilcox and their colleagues (12,13) recently reported that safety
(related to crime and stray dogs), access/facilities, sidewalks,
cost, and weather were among the most frequently mentioned
factors that influenced minority women’s choice to be physi-
cally active. Other investigators have reported similar findings
(14-18).

Several investigators have examined the relationship be-
tween SES and PA levels. For example, Giles-Corti and Dono-
van (19) showed that those living in low-SES (vs. high-SES) ar-
eas of western Australia were less likely to engage in vigorous
activity and less likely to use supports such as recreational facili-
ties for PA. Parks, Housemann, and Brownson (20) also re-
ported, in a large U.S. sample of adults, that lower income resi-
dents were less likely than higher income residents to meet PA
recommendations. Other investigators have also shown similar
positive associations between other SES factors, such as educa-
tional level (21) and occupational status (22), and likelihood of
engaging in regular PA. Previous studies controlling for race
have shown the relationship between SES and PA is not signifi-
cantly diminished, suggesting that the effects may be independ-
ent of race (19-22).

The results of previous studies within minority and
underserved communities indicate that key environmental barri-
ers to PA include a lack of available facilities, structured exer-
cise programs, and sidewalks. Environmental features of safety
are also clear barriers to PA in underserved communities and in-
clude concerns about crime, victimization, traffic, stray dogs,
and lack of group participation. The purpose of this study was to
examine the relationship between SES and perceptions of ac-
cess and safety for PA in residents of a U.S. southeastern county.

METHOD
Participants

Residents of a rural U.S. southeastern county (N = 1,194,
18-96 years of age) were surveyed from January 2001 to Febru-
ary 2001. The participants interviewed for this study were se-
lected from a stratified random sample of households with listed
telephone numbers. Thirty-eight interviewers at the Survey Re-
search Laboratory at the University of South Carolina con-
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ducted the telephone survey. The interviews took place from
9:00 a.m. to 9:30 p.m. Monday through Friday, from 10:00 a.m.
to 4:00 p.m. on Saturday, and from 3:00 p.m. to 8:00 p.m. on
Sunday. The interviews were conducted using Sawtooth Ci3
computer-aided telephone interviewing software (Sawtooth
Software, Sequim, WA) at the Survey Research Laboratory’s in-
terviewing facilities. A specific number of residents propor-
tional to the total population and racial distribution of the popu-
lation were randomly selected from each census tract to
guarantee a balance in the racial profile and the geographic dis-
tribution of the study sample and to facilitate Geographic Infor-
mation System (GIS) mapping (geocoding) of the household ad-
dresses. The phone numbers were purchased by census tracts
from Survey Sampling Incorporated (Fairfield, CT). Because of
the geographical restrictions of the sampling design, a listed
sample was used. A listed sample includes telephone numbers
that would be located in a phone book or other directories that
allow the phone numbers to be connected to identifiable ad-
dresses. Each telephone number in the sample was called up to
20 times. Once a household was contacted and the interview
started, a respondent age 18 or older was randomly selected
from all of the adults (age 18 or older) living in the household
using the next-birthday method; that is, when more than one
adult was in the household, the initial contact was asked to iden-
tify the person with the next birthday, and that person was inter-
viewed.

Twenty-one census tracts were surveyed, with 2 to 80
respondents per tract (Mdn = 61; 25th—75th interquartile range
= 53-76). The survey response rate was 54%. At the end of
the survey, respondents were asked to provide their home ad-
dress to match their residential location with existing supports
for PA.

Perceptions of Environmental
Supports Questionnaire

Items for the questionnaire were developed from an exten-
sive literature review (23-27), expert input, and focus groups
conducted with residents living in the southeastern county
where this study took place (11). Respondents provided their
home address, length of residency, age, race, education level,
and income level. Respondents completed 13 items pertaining
to neighborhood-level PA supports. Items pertaining to environ-
mental supports for access to PA included having sidewalks and
public recreation facilities available. Environmental supports
concerning safety for PA included assessing the presence of traf-
fic, streetlighting, unattended dogs, safe neighborhoods, pleas-
ant neighborhoods, and neighbors that could be trusted. A
Likert-type scale was used to assess neighborhood characteris-
tics concerning access and safety for PA, with the lowest value
indicating stronger endorsement. The respondents were told that
neighborhood was defined as a 0.5-mile radius or a 10-min walk
from the respondent’s home based on “as the crow flies” dis-
tances.

Respondents also completed 13 items pertaining to com-
munity-level PA supports. Items pertaining to environmental
supports for access to PA included having walking or bicycling



22 Wilson et al.

trails, public pools, recreation facilities, schools, malls, places
of worship, and waterways. Environmental supports concerning
safety for PA included assessing whether recreational facilities
were perceived as safe and whether safety concerns influenced
the use of recreational facilities. Respondents indicated whether
they used, did not use, or did not have the environmental support
for PA. The respondents were told that the community was de-
fined as a 10-mile radius or a 20-min drive from the respondent’s
home based on road network distances.

The test—retestreliability of these measures ranges between r
= .42 and r = .74 for the neighborhood-level variables and be-
tween r =.28 and r = .56 for the community-level variables (28).
Modest kappa coefficients have also been demonstrated between
GIS objective data and self-perception questions for neighbor-
hood and community items (28). Respondents reported having
fewer community facilities and supports thanindicated by GIS.

GIS Measures

We collected objective measures of environmental supports
for PA using established databases, global positioning system
units, telephone interviews, and in-person audits. Databases
used in this study were collected from state agencies, city and
county offices, and private companies. Coordinates for public
recreation facilities, shopping malls, and walking/biking trails
were collected with global positioning system units. Telephone
contacts were made in the study community to determine oppor-
tunities for PA at schools and places of worship. Respondents’
home addresses, places of worship, school addresses, violent
crime incidents, and locations of unattended dogs were
geocoded or mapped in GIS software using a South Carolina
911-road file.

We identified neighborhood and community boundaries
around each participant’s residence using GIS software, using
the same definition for boundaries as defined during the survey
interview. Presence or absence of each environmental support,
such as recreation facilities, sidewalks, and trails, was identified
at the neighborhood and community levels for each respondent.
The number of violent crimes was also estimated at the neigh-
borhood and community levels.

PA Measures

We measured PA using the 2001 Behavioral Risk Factor
Surveillance System PA module (see http://www.cdc.gov/
brfss/). This module has been used in several national studies
(12,29,30). PA was categorized according to the CDC-ACSM
as meeting the recommendations (= 30 min/day for = 5 days/
week of moderate intensity PA or > 20 min/session for > 3 days/
week of vigorous-intensity PA) or as not meeting the recom-
mendations (some PA but not enough to meet the CDC-ACSM
recommendations or no moderate- or vigorous-intensity PA).
Three additional questions assessed the respondents’ daily
walking behavior. Respondents were asked if they walked for at
least 10 min at a time for recreation, exercise, transportation, or
while at work; those who responded affirmatively were asked
how many days per week and how much time per day they
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walked. From these data, respondents were categorized as walk-
ing = 30 min/day for = 5 days/week or as not walking regularly
(doing some walking but less than amounts indicated for regular
walking, or no walking reported).

Data Analyses

Because the sampling rates varied by census tract and race,
analysis weights were constructed so that results were
generalizable to the population. The weights had two multipli-
cative components, following the protocol of the Behavioral
Risk Factor Surveillance System (http://www.cdc.gov/brfss/).
The first factor adjusted for the number of adults and the number
of voice telephone lines in the households. The second factor ad-
justed for the census population by age-race—sex group to ac-
count for the differential sampling and response rates. The sec-
ond factor was constructed within each census tract, although
the sample was treated as nonstratified for analysis. We incorpo-
rated these weights into all descriptive and inferential statistical
analyses using the SUDAAN version 8.0 software (31).

All descriptive statistics were calculated in SUDAAN’s
CROSSTAB and DESCRIPT procedures. In the primary analy-
ses, we used generalized logistic regression to account for the
two levels of the dependent variables. Respondents who meet
CDC-ACSM recommendations were compared to those not
meeting recommendations. Those who were insufficiently ac-
tive were categorized as not meeting the CDC-ACSM recom-
mendations. For walking behavior, respondents who were regu-
lar walkers were compared to those who were irregular walkers
(including nonwalkers). An odds ratio greater than unity reflects
an increased likelihood of PA or walking at the recommended
level.

RESULTS
Calculation of SES Classifications

Data from the 2000 U.S. Census data for SES were ob-
tained for each census tract represented in the sample. In this
study population, 21 census tracts were represented. For each
participant’s census tract, the following data were included: per-
centage of owner-occupied housing, percentage of vacant hous-
ing, average number of persons per household, and median
household income. The indicators selected in this study are con-
sistent with those used in other studies of neighborhood effects
(32-35). The cluster analysis did not include SES data from in-
dividual-, neighborhood-, or community-level variables from
the survey.

We used a cluster analysis procedure in SAS with the pre-
ceding four indicators to derive neighborhood SES types (see
Table 1). The advantage of using a cluster approach rather than
treating neighborhood factors individually is that the combined
contextual effects of these factors may be captured more effec-
tively. A hierarchical agglomerative method (36) with squared
Euclidean distance as the distance measure was used to cluster
participants on the basis of census tract variables. On the basis
of inspection of the dendogram and the coefficients in the ag-
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TABLE 1

Census Tract Descriptive Information for
Neighborhood SES Classifications

Low SES High SES
Variable Neighborhood®  Neighborhood®
% vacant housing units 2+1 2+1
% owner-occupied housing* 19+4 27+2
Average three or more in house 3+1 3+1

Median household income* 15,599 + 2,981 27,646 = 6,628

Note. Values are expressed as M + SD. SES = socioeconomic status.
ap=10.%2=11.
*p <.05.

glomeration schedule, we identified a two-group solution (low
SES vs. high SES).

Demographic and Baseline Characteristics

Demographic and baseline characteristics for the entire
sample separated by SES levels are presented in Table 2. A se-
ries of ¢ tests and chi-square analyses indicated that the residents
differed on race, household income, education level, and PA
level. Respondents from high-SES areas were more likely to be
White, have higher household incomes, and have higher educa-
tion levels than those from low-SES areas (ps < .05). Respon-
dents form high-SES areas also reported greater PA based on the
CDC-ACSM recommendations than those from low-SES areas
(p < .05). There were no significant group differences for gen-
der, age, body mass index (BMI), number of poor health days, or
length of residency.

Associations Between SES and Perceptions
of Safety and Access for PA

We performed a series of simple logistic regression models
to determine the associations between SES level and social and
environmental supports for PA (see Tables 3 and 4). In Table 3
are presented descriptive information concerning perceptions of
safety and access for PA for the neighborhood variables strati-
fied by SES. Respondents from low-SES (vs. high-SES) areas
reported higher perceptions of unpleasantness of neighbor-
hoods, unattended dogs, neighborhood crime, and untrustwor-
thy neighbors (ps < .01). Respondents from low-SES areas also
reported lower perceptions of access to public recreation facili-
ties (p < .01) but higher perceptions of access to sidewalks in
their neighborhoods than those from high-SES areas (p < .01).

Univariate associations between SES and perceptions of
safety and access for PA for the community variables are pre-
sented in Table 4. Respondents from low-SES areas reported
having lower perceptions of having access to waterways and
public facilities for PA than respondents from high-SES areas (p
<.01). No other group differences were significant.

Table 5 shows the multivariate model results for percep-
tions stratified by low and high SES for participants meeting the
CDC-ACSM PA recommendations for neighborhood and com-
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TABLE 2
Demographic Variables for Low and High SES Neighborhoods

Variable Low SES High SES
Sex

Male 42.7% 44.3%

Female 57.3% 55.7%
Race*

African American 66.5% 26.1%

White 33.5% 73.9%
Age group (years)

18-29 28.6% 21.5%

3044 30.1% 34.8%

45-64 22.8% 28.1%

65-74 11.8% 10.5%

75+ 6.6% 5.1%
Annual household income*

< $25,000 56.6% 28.6%

$25,000-$50,000 33.9% 37.7%

> $50,000 9.4% 33.7%
Education*

< high school 18.8% 9.8%

High school graduate 36.6% 30.1%

Some college 31.1% 32.4%

College graduate 13.5% 27.7%
BMI group

<25 kg/m? 38.3% 39.7%

25-29.9 kg/m? 32.4% 37.4%

>29.9 kg/m? 29.3% 22.8%
Physical activity level*

Sufficiently active 34.5% 39.4%

Insufficiently active 42.9% 45.6%

Inactive 22.6% 15.0%
Walking 150 min/week

Yes 38.0% 40.4%

No 62.0% 59.6%
Poor health

No. days/month (M + SD) 3405 42+0.5
Average length of residency 13.2+£0.8 13.0+£0.7

(years; M + SD)

Note. SES = socioeconomic status; BMI = body mass index.
*p <.05.

munity variables. For all multivariate analyses, race, education,
age, sex, and BMI were entered into the model. Higher percep-
tions of having and using walking/bicycling trails were signifi-
cantly associated with meeting the CDC-ACSM recommenda-
tions for PA among low-SES respondents (p = .05) but not for
high-SES respondents. Age and BMI were associated with
meeting the CDC-ACSM recommendations for PA among
high-SES respondents (p < .01). Younger respondents were
more likely to be physically active than older respondents, and
obese respondents were less likely to be physically active than
nonobese respondents (ps < .01).

Table 6 depicts the multivariate model results for perceptions
stratified by low and high SES for participants who reported
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TABLE 3

Neighborhood Access and Safety Characteristics
by Low and High SES

TABLE 4

Community Access and Safety Characteristics

by Low and High SES

Annals of Behavioral Medicine

Low SES High SES Low SES High SES
Weighted Weighted Weighted Weighted

Characteristic No. % No. % Characteristic No. % No. %

Pleasant neighborhood* Walking or bike trails
Pleasant 393 81.6 601 89.8 Respondent uses trails 89 20.3 131 21.5
Not pleasant 97 18.4 91 10.2 Respondent does not use 171 40.0 270 39.2
Missing 6 6 No trails reported 195 39.7 245 39.3

Traffic in neighborhood Missing 41 52
Heavy 123 20.6 131 15.3 Public pools
Moderate 203 39.0 245 42.0 Respondent uses pools 32 7.3 36 4.7
Light 170 40.4 320 42.7 Respondent does not use 189 39.5 243 34.8
Missing 0 2 No pools reported 261 53.2 390 60.5

Sidewalks in Missing 14 29

neighborhood* Recreation facilities
Yes 133 24.0 103 14.1 Respondent uses facilities 105 24.5 123 18.2
No 362 76.0 594 85.9 Respondent does not use 198 37.2 282 44.5
Missing 1 1 No facilities reported 180 38.3 271 37.3

Streetlighting in Missing 13 22

neighborhood Schools available for PA
Good 147 27.0 165 24.0 Respondent uses schools 78 219 73 14.3
Fair 125 272 178 29.2 Respondent does not use 154 36.7 206 39.5
Poor 216 45.8 343 46.8 No schools reported 186 41.4 272 46.2
Missing 8 12 Missing 78 147

Unattended dogs in Malls available for PA

neighborhood* Respondent uses malls 161 334 196 28.5
Big problem 191 39.0 217 28.2 Respondent does not use 227 46.3 351 51.6
Not much of a problem 122 249 197 32.7 No malls reported 103 20.3 145 19.8
Not a problem 177 36.1 275 39.1 Missing 5 6
Missing 6 9 Worship facilities for PA

Neighborhood safe from Respondent uses facilities 122 30.2 117 21.9

crime™® Respondent does not use 188 422 296 47.5
Safe 274 55.4 548 79.1 No facilities reported 145 27.6 211 30.6
Not safe 208 44.6 146 20.9 Missing 41 74
Missing 14 4 Waterways*

Neighbors can be trusted* Respondent uses waterways 38 7.4 91 15.9
Yes 348 76.3 621 95.0 Respondent does not use 120 25.7 198 279
No 93 23.7 37 5.0 No waterways reported 331 66.9 395 56.2
Missing 55 40 Missing 7 14

Public recreation facilities Equal access to public

in neighborhood* facilities*

Yes 140 1.9 103 154 Yes 325 79.8 506 86.0
No 344 68.1 590 84.6 No 89 20.2 93 14.0
Missing 12 5 Missing 82 99
Recreation facilities
Note. SES = socioeconomic status. Safe 331 90.1 482 90.5
“p < OL Not safe 49 99 58 9.5
Missing 116 158
Safety concerns influence use

walking 150 min/week for neighborhood- and community-level of recreation facilities

variables. Inthe low-SES group, higher perceptions of having and Yes 197 50.9 255 47.2

using walking/bicycling trails were significantly associated with No 204 49.1 325 52.8

walking 150 min/week (p =.052). In the low-SES group, younger Missing 95 118

respondents were more likely to be physically active than older
respondents. Obese residents were less likely to walk 150
min/week than nonobese residents in the high-SES group (p <
.05). For high-SES respondents, having and using places of wor-

Note. SES = socioeconomic status; PA = physical activity.

p < 0l



TABLE 5
Associations With Meeting CDC-ACSM PA Recommendation by Low and High SES

Low SES CDC-ACSM PA High SES CDC-ACSM PA
Recommendation Recommendation
OR (CI) for Meets OR (CI) for Meets
Recommendation Recommendation
vs. Does Not Meet vs. Does Not Meet
Variable Recommendation Overall p Recommendation Overall p
Age .008
18-34 2.53 (1.29, 4.98)
35-54 1.10 (0.60, 2.04)
>55 1.00
Body mass index .007
Regular 1.94 (1.00, 3.91)
Overweight 3.05(1.51,6.14)
Obese 1.00
Walking or bicycling trails .050
Respondent uses trails 2.81(1.38,7.93)
Respondent does not use 1.17 (0.53, 2.55)

No trails reported 1.00

Note. Values are adjusted for race and sex. CDC-ACSM = Centers for Disease Control — American College of Sports Medicine; PA = physical activity;
SES = socioeconomic status; OR = odds ratio; CI = confidence interval.

TABLE 6
Associations With Walking at Least 150 Min/Week by Low and High SES

Low SES Walking Behavior High SES Walking Behavior
OR (CI) for 2 150 OR (CI) for 2 150
Min Walking vs. Min Walking vs.
Variable < 150 Min Walking Overall p < 150 Min Walking Overall p
Age .030
18-34 2.54 (1.16, 5.56)
35-54 241 (1.07, 4.44)
=55 1.00
Body mass index .038
Regular 2.17 (1.13,4.18)
Overweight 1.25 (0.64, 2.43)
Obese 1.00
Walking or bicycling trails .052
Respondent uses trails 3.04 (1.24,7.48)
Respondent does not use 1.54 (0.73, 3.23)
No trails reported 1.00
Waterways .010
Respondent uses waterways 0.24 (0.08, 0.71)
Respondent does not use 0.44 (0.21, 0.94)
No waterways reported 1.00
Parks .034
Respondent uses parks 0.83 (0.35, 1.97)
Respondent does not use 0.44 (0.21, 0.92)
No parks reported 1.00
Places of worship with physical .013
activity opportunity
Respondent uses places of worship 1.77 (0.86, 3.65)
Respondent does not use 0.65 (0.36, 1.17)
No places of worship reported 1.00

Note. Values are adjusted for race and sex. SES = socioeconomic status; OR = odds ratio; CI = confidence interval.

25
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ship that offered PA opportunities was significantly associated
with being more likely to walk 150 min/week (p < .05).

Associations Between GIS Measures and SES

The objective data for recreational facilities, sidewalks, and
violent crimes showed relatively similar rates of access and vio-
lent crime across the low- and high-SES areas. There were 22
(vs. 18) recreation facilities, 52 (vs. 48) miles of sidewalks, and
2.5% (vs. 1.8%) of recorded crimes that were classified as vio-
lent for the low-SES (vs. high-SES) group. However, low-SES
respondents had only 2 miles of walking and bicycling trails as
compared to high-SES respondents, who had 37 miles of walk-
ing and bicycling trails.

DISCUSSION

The data from this study indicate that low-SES respon-
dents were less likely to meet the CDC—ACSM recommenda-
tions for PA and reported higher perceptions of unpleasantness
of neighborhoods, unattended dogs, neighborhood crime, and
untrustworthy neighbors than did high-SES respondents. Fur-
thermore, although low-SES respondents reported lower ac-
cess to recreation facilities, they reported higher perceptions of
available sidewalks than did high-SES respondents. GIS data
confirmed that the availability of recreation facilities and side-
walks was similar across the two levels of SES but that the
number of violent crimes was slightly higher for the low-SES
respondents. However, low-SES respondents did have substan-
tially fewer walking/bicycling trails than did high-SES respon-
dents, based on GIS. Separate multiple regression analyses
also revealed that having and using trails predicted sufficient
PA and walking 150 min/week among low-SES respondents
but not for high-SES respondents.

Our findings are consistent with a number of other studies
that indicate that residents living in low-SES areas are less likely
to engage in sufficient PA levels than residents living in
high-SES areas (19-22,37,38). For example, Giles-Corti and
Donovan (19) showed that people living in low-SES (vs.
high-SES) areas of western Australia were less likely to engage
in vigorous activity. Parks et al. (20) also reported, in a large
U.S. sample of adults, that lower income residents were less
likely than higher income residents to meet PA recommenda-
tions. Other investigators have also shown similar positive asso-
ciations between other SES measures and PA levels (21,22).

The results of this study are consistent with other studies
that have shown that having access to trails is an important envi-
ronmental support for PA among low-SES rural communities.
For example, Brownson et al. (24) investigated trail use behav-
ior in communities that lacked other resources for walking, such
as shopping malls and sidewalks. In this study, one third of the
rural residents had access to the walking trail, and use of the trail
increased as a function of trail availability. Moreover, concerns
about safety did not appear to be a barrier to trail use, because
86.9% of trail users reported feeling very safe when using the
trails. Low-SES residents were more likely to report an increase
in walking when the trails became available as compared to
higher SES residents. One limitation of our study is that there is
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some blurring of distinction between trail availability and use.
The finding that having and using walking/bicycling trails is re-
lated to more PA is not as compelling an environmental argu-
ment than if access and use had separate response categories.

Although environmental perceptions of access and safety
were different across the low- and high-SES respondents in this
study, only perceptions of having and using trails was predictive
of meeting PA recommendations in the low-SES (vs. high-SES)
group. Other investigators have shown that access and availabil-
ity of environmental supports for walking in safe environments
are important for people living in low-SES environments.
Giles-Corti and Donovan (19) reported that although those liv-
ing in low-SES (vs. high-SES) areas were more likely to per-
ceive that they had access to sidewalks and shops, they were
36% less likely to engage in vigorous activity, because they per-
ceived their neighborhoods as unattractive, busier with traffic,
and less supportive for walking. Thus, although attractive and
safe neighborhood environments with sidewalks may be impor-
tant for encouraging PA, our study does not show a direct rela-
tionship between perceptions of safety and increased levels of
PA in low-SES residents.

The GIS data obtained in this study did not support the re-
ported differences in perceptions of PA supports across low-
versus high-SES respondents for miles of sidewalks and number
of recreation facilities available to them. Furthermore, although
the percentage of violent crimes was slightly higher for the
low-SES residents, this difference was not substantial. However,
low-SES respondents did have substantially fewer trails avail-
able at the community level than did high-SES respondents.
Thus, our results suggest that although residents of low-SES ar-
eas may perceive themselves as having less access to PA and un-
safe environments, it may be that their perceptions are some-
what unsubstantiated by objective data. It is interesting that trail
availability did substantially differ but was not perceived as be-
ing different. Further studies are needed to replicate these find-
ings using GIS data across a variety of environmental indicators.

There are several limitations to this study. The survey re-
sponse was modest; however, this rate is consistent with previ-
ously published studies (19,20). Another limitation of this study
is that the sampling frame used may limit generalizability. Not
all telephone numbers were listed, and thus certain populations,
including African Americans, very poor residents, and very
wealthy residents, who are more likely to have an unlisted phone
number, may have been underrepresented. These limitations de-
crease the number of phone numbers available for random selec-
tion within any census tract. In a few instances, such as in the
more rural areas of the county, the number of listed phone num-
bers was also quite low. Generalizability may also be somewhat
limited because the survey was conducted during the winter
months in a predominantly rural county with only one small
metropolitan area. Another limitation of this study is that some
of the measures demonstrated rather low reliability. One
problem could be that respondents may not have accurately rec-
ognized distances from their residences used to define neighbor-
hood- and community-level variables. In particular, respon-
dents’ answers to community variables were compared to GIS
measures of community covering a 10-mile area or 20-min
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drive. The community area was probably too large for the re-
spondent to accurately identify community-level environmental
supports for PA and, thus, the reliabilities tended to be lower for
community-level variables than for neighborhood-level vari-
ables.

This study adds to a growing body of literature examining
the relationship between PA and environmental characteristics.
In particular, our findings demonstrate that low-SES respon-
dents perceive having less access and safe environments for PA
as compared to high-SES respondents, although GIS data did
not tend to support these perceptually differences. Furthermore,
environmental supports, such having and using walking/bicy-
cling trails, was positively associated with PA and walking be-
havior in low-SES residents. Thus, increasing awareness of en-
vironmental supports for walking paths and trails among
underserved populations may be an important strategy for future
community-based PA interventions.

REFERENCES

(1) Pate R, Pratt M, Blair S, et al.: Physical activity and public
health: A recommendation from the Centers for Disease Con-
trol and the American College of Sports Medicine. Journal of
American Medical Association. 1995, 273:402—407.

(2) U.S. Department of Health and Human Services. Physical Ac-
tivity and Health: A Report of the Surgeon General. Atlanta,
GA: U.S. Department of Health and Human Services, Centers
for Disease Control and Prevention, National Center for
Chronic Disease Prevention and Health Promotion, 1996.

(3) Dunn AL, Marcus BH, Kampert JB, et al.: Comparison of life-
style and structured interventions to increase physical activity
and cardiorespiratory fitness: A randomized trial. Journal of the
American Medical Association. 1999, 218:327-334.

(4) Jones DA, Ainsworth BE, Croft JB, et al.. Moderate lei-
sure-time physical activity: Who is meeting the public health
recommendations? A national cross-sectional study. Archives
of Family Medicine. 1998, 7:285-289.

(5) King AC, Blair SN, Bild DE, et al. Determinants of physical ac-
tivity and interventions in adults. Medicine Science Sports and
Exercise. 1992, 24:S221-S226.

(6) Marcus BH, King TK, Clark MM, Pinto BM, Bock BC: The-
ories and techniques for promoting physical activity behaviors.
Sports Medicine. 1996, 22:321-331.

(7) Young DR, King AC: Exercise adherence: Determinants of
physical activity and applications of health behavior change
theories. Medicine Exercise Nutrition and Health. 1995, 4:33.

(8) Sallis JF, Owen N: Determinants of physical activity. In Physi-
cal Activity and Behavioral Medicine. Thousand Oaks, CA:
Sage, 1999, 110-134.

(9) Hill JO, Peters JC: Environmental contributions to the obesity
epidemic. Science. 1998, May 28, 280:1371-1374.

(10) Henderson KA, Ainsworth BE: Enablers and constraints to
walking for older African American and American Indian
women: The Cross-Cultural Activity Participation Study. Re-
search Quarterly Exercise and Sports. 2000, 71:313-321.

(11) Henderson KA, Neff LJ, Sharpe PA, et al.: “It takes a village” to
promote physical activity: The potential for public park and rec-
reation administration. Journal of Park and Recreation Admin-
istration. 2001, 19:23-41.

(12) Wilcox S, Richter DL, Henderson KA, Greaney ML, Ains-
worth BE: Perceptions of physical activity and personal barriers

(13)

(14)

15)

(16)

amn

(13)

19)

(20)

2n

(22)

(23)

(24)

(25)

(26)

27

(28)

SES and Access and Safety for PA 27

and enablers in African-American women. Ethnicity and Dis-
ease. 2002, 12:353-362.

Richter DL, Wilcox S, Greaney ML, Henderson KA, Ains-
worth BE: Environmental, policy, and cultural factors related to
physical activity in African American women. Women and
Health. 2002, 36:91-109.

Eyler AA, Baker E, Cromer L, et al.: Physical activity and mi-
nority women: A qualitative study. Health Education and Be-
havior. 1998, 25:640-652.

Nies MA, Vollman M, Cook T: African American women’s ex-
periences with physical activity in their daily lives. Public
Health and Nursing. 1999, 16:23-31.

Lavizzo-Mourey R, Cox C, Strumpf N, et al.: Attitudes and be-
liefs about exercise among elderly African Americans in an ur-
ban community. Journal of the National Medical Association.
2001, 93:475-480.

Clark DO: Identifying psychological, physiological, and envi-
ronmental barriers and facilitators to exercise among older
low-income adults. Journal of Clinical Geropsychology. 1999,
5:51-62.

Carter-Nolan PL, Adams-Campbell LL, Williams J: Recruit-
ment strategies for Black women at risk for noninsulin-depend-
ent diabetes mellitus into exercise protocols: A qualitative as-
sessment. Journal of the National Medical Associaiton. 1996,
88:558-562.

Giles-Corti B, Donovan RJ: Socioeconomic status differences
in recreational physical activity levels and real and perceived
access to a supportive physical environment. Preventive Medi-
cine. 2002, 35:601-611.

Parks SE, Houseman RA, Brownson RC: Differential correlates
of physical activity in urban and rural adults of various socio-
economic backgrounds in the United States. Journal of Epide-
miology and Community Health. 2003, 57:29-35.

Droomers M, Schrijvers C, Mheen HVD, Mackenbach J: Edu-
cation differences in leisure-time physical inactivity: A descrip-
tive and explanatory study. Social Science Medicine. 1998,
47:1165-1176.

Bull F, Milligan R, Rosenberg M, MacGowan H: Physical Ac-
tivity Levels of Western Australian Adults 1999. Perth, Western
Australia: Health Department of PA and Sport and Recreation
Way2Go, Western Australia Government, 2000.

Brownson RC, Baker EA, Houseman RA, Brennan LK, Bacak
SJ: Environmental and policy determinants of physical activity
in the United States. American Journal of Public Health. 2001,
91:1995-2003.

Brownson RC, Houseman RA, Brown DR, et al.: Promoting
physical activity in rural communities. American Journal of
Preventive Medicine. 2000, 18:235-241.

Sallis JF, Johnson MF, Calfas KJ, Caparosa S, Nichols JF: As-
sessing perceived physical environmental variables that may in-
fluence physical activity. Research Quarterly Exercise and
Sports. 1997, 68:345-351.

Sallis JF, Melbourne H, Hofstetter CR, et al.: Distance between
homes and exercise facilities related to frequency of exercise
among San Diego residents. Public Health Reports. 1990,
105:179-185.

Brownson RC, Chang JJ, Eyler AA, et al.: Measuring the envi-
ronment for friendliness toward physical activity: A compari-
son of the reliability of 3 questionnaires. American Journal of
Public Health. 2004, 94:473-483.

Kirtland KA, Porter DE, Addy CL, et al.: Environmen-
tal measures of physical activity supports: Perception ver-



28

(29)

(30)

€2y

(32

(33)

Wilson et al.

sus reality. American Journal of Preventive Medicine. 2003,
24:323-331.

Ainsworth BE, Wilcox S, Henderson KA, et al.: Environmental
supports for physical activity among southern African Ameri-
can women [Abstract]. Medicine Science Sports and Exercise.
2002, 34:S11.

Wilcox S, Ainsworth BE, Henderson KA, et al.: Personal barri-
ers to physical activity in African American women [Abstract].
Medicine Science Sports and Exercise. 2002, 34:S11.
Research Triangle Institute: SUDAAN User’s Manual, Release
80. Research Triangle Park, NC: Author, 2001.

Gump BR, Matthews KA, Raikkonen K: Modeling relation-
ships among socioeconomic status, hostility, cardiovascular re-
activity and left ventricular mass in African American and
White children. Health Psychology. 1999, 18:140-150.
Allison KW, Burton L, Marshall S, et al.: Life experiences
among urban adolescents: Examining the role of context. Child
Development. 1999, 70:1017-1029.

(34

(35)

(36)

(37

(3%)

Annals of Behavioral Medicine

Kupersmidt JB, Griesler PC, DeRosier ME, et al.: Childhood
aggression and peer relations in the context of family and
neighborhood factors. Child Development. 1995, 66:360-375.
Wandersman A, Nation M: Urban neighborhoods and mental
health: Psychological contributions to understanding toxicity,
resilience, and interventions. American Psychologist. 1998,
53:647-656.

Aldenderfer MS, Blashfield RK: Cluster Analysis. Beverly
Hills, CA: Sage, 1984.

Cauley J, Donfield S, Laporte R, Warhaftig N: Physical activity
by socioeconomic status in two population based cohorts. Med-
icine Science Sports Exercise. 1991, 23:343-351.

Yen [, Kaplan G: Poverty area of residence and changes in phys-
ical activity level: Evidence from Almeda County Study. Amer-
ican Journal of Public Health. 1998, 88:1709-1712.



