Journal of Urban Health: Bulletin of the New York Academy of Medicine, Vol. 81, No. 4,
O The New York Academy of Medicine 2004; all rights reserved. doi:10.1093/jurban/jth150

Perceptions of Neighborhood Environment
for Physical Activity: Is It “Who You Are”
or “Where You Live”?

Sarah E. Boslaugh, Douglas A. Luke, Ross C. Brownson,
Kimberly S. Naleid, and Matthew W. Kreuter

ABSTRACT Lack of physical activity among American adults is a serious public health
concern. Many factors influence activity levels, and most research has focused on either
individual factors, such as race and income, or on characteristics of the physical envi-
ronment, such as the availability of parks. Our study used a cross-sectional multilevel
design to examine the influences of individual- and neighborbhood-level characteristics
on participant’s perceptions of their neighborbood as an appropriate venue for physical
activity. Study participants were 1,073 African American and white adults living in the
St. Louis, Missouri, metropolitan area. Individual-level information was gathered from
self-administered questionnaires; neighborhood-level data for these same individuals
were obtained from the 2000 US Census. We found that both individual and neighbor-
hood characteristics were significant predictors of how individuals perceived physical
activity opportunities in their neighborhood, and that African Americans perceived
their neighborhoods as less safe and less pleasant for physical activity than did whites,
regardless of the racial composition of the neighborbood. We suggest that any evalua-
tion of opportunities for physical activity within a neighborbood should include
consideration of resident’s perceptions of the safety and pleasantness of using them,
and that the role of perceived and actual neighborhood conditions in explaining
disparities in physical activity between African American and other populations should
be examined further.

KEYWORDS Environmental determinants, Multilevel modeling, Physical activity, Racial
disparities.

INTRODUCTION

An estimated 200,000 to 300,000 premature deaths occur each year in the United
States because of physical inactivity.'™ Despite the benefits of regular activity, only
31% of adults in the United States reported engaging in recommended amounts of
physical activity (i.e., 30 minutes of moderate-intensity activity on 5 or more days
per week or 20 minutes of vigorous-intensity activity on 3 or more days per week);
and 38% reported no leisure time regular physical activity.” US trends in activity
showed little improvement from 1990 to 1998,° and significant disparities exist in
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rates of inactivity across various population subgroups. Findings from large national
surveys, such as the National Health Interview Survey, showed a lower prevalence
of physical activity among women, ethnic minorities, persons with lower education
levels, and older adults.™” Accordingly, the goal of increasing physical activity is 1
of 10 Healthy People 2010 “leading indicator” areas.®

To address the problem of physical inactivity, programs and policies have
begun to focus on the physical and social environment. Environmental and pol-
icy approaches may be especially indicated as a complement to more frequently
used individual behavior and lifestyle modification strategies because they can
benefit all people exposed to the environment rather than focusing on changing
the behavior of one person at a time.”"" Specifically, the physical environment
provides cues and opportunities for activity'* and is positively associated with
rates of physical activity in intervention studies and large population-based
surveys.'”

A review of 19 studies in the physical activity and health literature showed
consistent associations of accessibility between physical activity in adults and acces-
sibility of recreational facilities, opportunities to be active, and aesthetic qualities of
the physical environment." In the social environment, perceptions of neighborhood
safety appear to be important in determining patterns of physical activity. For
example, data from five states (Maryland, Montana, Ohio, Pennsylvania, and Virginia)
documented a higher level of physical inactivity among persons who perceived
their neighborhoods as unsafe.'* In these data, the effect of unsafe neighborhoods
appeared highest among older persons, women, racial/ethnic minorities, and persons
with a high school education or less.

Taken together, the literature suggests that characteristics of both individuals
and the neighborhoods they live in are important determinants of how the social
and physical environment is perceived and how it affects physical activity. This
study built on past research by using multilevel analyses to assess directly the effects
of individual and neighborhood factors on individual’s judgments about how
conducive their environments are to physical activity. We examined how perceived
pleasantness and availability of physical activity opportunities in one’s neighbor-
hood are influenced by personal and neighborhood characteristics and describe here
the interaction of selected factors. Given national objectives to eliminate health
disparities like those that exist in rates of physical activity® and recent recommenda-
tions to focus on environmental determinants of activity,'™'*!¢ it is important that
research elucidate this relationship.

METHODS

Study Population

Participants were 1,104 African American and Caucasian adults recruited from two
public health centers and a work site in metropolitan St. Louis, Missouri. To be eligible,
participants had to be African American or Caucasian, aged 18-635 years at the time
of enrollment, have a working telephone and mailing address, be able to complete a
self-administered questionnaire written at a sixth-grade reading level, and be willing
to participate in two follow-up telephone interviews in the 4-month period following
their enrollment. A further requirement because of the geographical nature of this
analysis was that participants had to provide a street address in metropolitan
St. Louis (i.e., not a post office box) so that information about their neighborhood
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of residence could be drawn from the 2000 US Census. Of the original participants,
25 (2.3%) were excluded because they did not provide a street address, as were
6 (0.5%) who provided a mailing address outside the St. Louis metropolitan area.
The remaining 1,073 participants (97.2% of original study population) made up
the final sample.

Data Collection

Individual Level Participants completed a self-administered pen-and-paper survey
while in the waiting area of two public health centers in St. Louis County or while
in the cafeteria of the work site. At both the health centers and the work site,
individuals were approached, given a description of the project, and offered the
opportunity to participate. Individuals who were interested were screened for eligi-
bility and asked to provide informed consent. Participants then received, completed,
and returned the survey.

Neighborbhood Level Participant addresses were geocoded and matched to data
at the ZIP code level from the 2000 US Census by the Missouri Census Data Center.
When addresses could not be geocoded and matched using this process, data at
the ZIP code level were manually obtained from the Missouri Census Data Center
Web site.!” Participants lived in 99 different ZIP code regions in metropolitan
St. Louis, which includes St. Louis City and County and nearby counties in
Missouri and Illinois. The number of participants in a given ZIP code area ranged
from 1 to 85, and 81.5% of the participants lived in a ZIP code shared by at least
10 other participants.

Measures

Individual Level The survey included questions assessing perceptions of neighbor-
hood characteristics related to physical activity as well as demographic characteristics
of the participants themselves. Measures of neighborhood perceptions focused on
two areas: pleasantness and availability. Three items measured neighborhood pleas-
antness for physical activity (“pleasantness”). The first two items asked individuals
how safe they felt it was to walk, run, or bike in their neighborhood in terms
of (1) criminal activity and (2) traffic. Participants responded to both items on a
4-point scale (very safe to very unsafe). The third item asked how pleasant it was to
walk, run, or bike in their neighborhood and was also answered on a 4-point scale
(very pleasant to very unpleasant). Availability of physical activity opportunities
(“availability”) was measured with four dichotomous (yes/no) items asking about
the presence of (1) walking or biking trails, (2) parks where one could walk or bike,
(3) outdoor exercise facilities, and (4) indoor exercise facilities in the respondent’s
neighborhood.

Because items in the two scales had different ranges, they were standardized to
a mean of 0 and a standard deviation of 1 before adding to form the scales. Internal
consistency was acceptable for both the Pleasantness (0=.79) and Availability
(a=.69) scales. LISREL'® was used to perform a confirmatory factor analysis of a
model with the three Pleasantness items loading on one scale and the four Availabil-
ity items loading on the other, with correlation allowed only between the two
scales. This model returned a x* statistic of 51.06 (df=13, P=.0000, RMSEA [root
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mean square error of approximation]=0.055, GFI [goodness-of-fit index]=0.99).
Modifying this model so that errors between the items asking about trails and parks
were allowed to correlate (which is logically justified because walking and biking
trails are often found within parks) improved the fit, so the X* was 28.54 (df=12,
P=.0046, RMSEA =.038, GFI=1.00). The low RMSEA and high GFI both indicate
good model fit and support the two-scale structure (i.e., Pleasantness and Availabil-
ity) of the environmental perception items."

Participants also provided their date of birth, gender, race/ethnicity, annual pre-
tax household income (in eight categories, ranging from less than $5,000 to over
$60,000) and years of education (1-18+).

Neighborhood Level Variables characterizing the participants’ neighborhoods were
drawn from the 2000 US census, with aggregation at the ZIP code level. We
included 11 census variables in initial analyses. Of these, 6 were eliminated because
of limited range, high correlation with other predictors, or because they did not add
predictive power to the analysis. The five census variables included in final analyses
were percentage black (%black), percentage living in same house 5 years ago
(Y%same house), percentage using public transportation to get to work (%pub.
transp.), percentage who walked or cycled to work (%walk/cycle), and median
house value (med. house value).

Analysis Plan

This study examined the relationships between sociodemographic characteristics of
individuals and neighborhoods and residents’ perceptions of neighborhood charac-
teristics that promote or hinder physical activity. These data exemplify a naturally
occurring hierarchical or nested structure in which individuals (level 1 units) lived
within neighborhoods (level 2 units). We developed two models. The first examined
the influence of predictor variables, some measured at the individual level and some
at the neighborhood level, on individual’s perceptions of their neighborhood’s
pleasantness for physical activity and availability of physical activity opportunities.
The second model included these variables and allowed for interaction between an
individual’s race and the racial composition of their neighborhood. Because both
models used variables measured at the individual and neighborhood level, ordinary
regression procedures could not be used to test them. For this reason, we used HLM?*°
to perform hierarchical linear modeling, a set of procedures that allows us to esti-
mate regression equations simultaneously for each level and study their relationship
to the outcomes of interest.*"**

Hierarchical Analysis
A two-level hierarchical linear model was used. The level 1 model (unit of analysis =
individual) used individual-level variables (race and income) to predict standardized
scores on the Pleasantness and Availability scales. Following Raudenbush and
Bryk’s terminology,' the level 1 equation is

Y;=b;+b,j(race) + b, (income) +7; (1)
where Y, is the individual’s score on either the Pleasantness or Availability scale,
race is the individual’s race (0=white, 1=black), and income is the individual’s
income category.
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The level 2 model (unit of analysis =neighborhood) used the five census variables to
predict the level 1 intercept, and the level 1 slopes were not allowed to vary. The
level 2 equations were as follows:

bo; =800+ &o1(Yoblack) + g, (%same house) +gy;( % pub. transp.) +

8oa( Yowalk/bicycle) + gy, (med. house value) +u,, (2a)
b1j=g10+ulj (2b)
b2/:g20 Ty, (2¢)

Equation 2a predicts the intercept of Eq. 1 using five census variables measured
at the ZIP code level. Equations 2b and 2¢ predict the coefficients by; and b,; of Eq. 1;
in this model, we did not use census variables as predictors of level 1 slopes, so these
equations consisted of group means plus a random error term.

Because we were particularly interested in the relative effects of an individ-
ual’s race and the racial makeup of their neighborhood on their perception of that
neighborhood, we conducted additional analyses to examine the interaction of
these two variables. In this model, the level 1 slope and intercept were allowed to
vary, and the level 2 variable %black was used to predict the level 1 slope. This
model was tested only on the outcome variable pleasantness, because it had greater
variability and because the previous model had higher predictive power for pleasant-
ness than for availability. The equations for this model were as follows:

Y;=b;+b,(race) + b, (income) +7, (1)

bo;=8oo* &o1( Yoblack) + gy, (%same house) + gy;( % pub. transp.) +

8ou(Yowalk/bicycle) + gy, (med. house value) +u,, (2a)
b1/:g10+g11(%b13Ck)+’41,‘ (2b)
bz/:gzo Tu,,

RESULTS

Participants

The hierarchical analysis included 1,073 individuals. Participants were approxi-
mately evenly divided between white (53.4%) and black (46.6%), and about two
thirds (66.2%) were women. The mean age of the sample was 33.1 years. Partici-

pants averaged 12.9 years of education, and their average income was in the
$20,000-30,000 range.

Perceptions of Neighborhood

The Pleasantness scale had a potential range of 3 to 12, with higher scores
indicating perceptions of a more pleasant environment. The mean of this scale was
9.98, with a standard deviation of 1.94 and skewness of —=1.03. The Availability
scale had a potential range of 4 to 8, with higher scores indicating perceptions that
physical activity opportunities were more available in their neighborhood. The
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mean of this scale was 6.6, with a standard deviation of 1.31 and skewness of —0.64.
The scales were standardized to facilitate comparison between them.

Characteristics of ZIP Codes

Participants came from 99 different ZIP codes in the metropolitan St. Louis area. As
seen in Table 1, census characteristics varied widely among the ZIP code regions
included in the study.

Variability of Neighborhood Perceptions Accounted

for by Neighborhood Characteristics

The intraclass correlation coefficient was .196 for the Pleasantness scale and .079
for the Availability scale. Thus, neighborhoods accounted for a moderate amount of
the variability of the two scales and explained more of the variability in pleasantness
than in availability.

Effects of Individual and Neighborhood Characteristics
Table 2 shows the HLM estimates of the effects of individual and neighborhood
characteristics on the Pleasantness and Availability scales. In this table, all predictor
variables are centered on their grand mean, so coefficients are interpreted as the effect
of a given variable on the outcome when all other variables are held at their mean
value. The table shows that variables at both level 1 and level 2 had more predictive
value for pleasantness than for availability. All variables contributed significantly to
the predicted pleasantness rating. In contrast, although both level 1 variables were also
significant predictors of availability, only %black was a significant predictor among
the level 2 variables. Thus, on average, blacks rated their neighborhoods lower than
whites on both pleasantness (.509 lower) and availability (.698 lower).
Individual-level income was associated with perceived neighborhood pleasant-
ness: Each incremental change in income category (representing a $10,000 increase
over most of the scale) added .1644 to the predicted pleasantness rating and .103 to
the predicted availability rating. The improvement in fit over the null model (i.e.,
the model using ZIP code only as a predictor) was significant for both pleasantness
(x*=131.9, P=.000) and availability (x>*=41.4, P=.000). In addition, both the level 1
and level 2 variables contributed to prediction, although their contribution was
greater for pleasantness (R*=0.218 for level 1 and 0.418 for level 2) than for avail-
ability (R*=0.042 for level 1 and 0.097 for level 2).

TABLE 1. Characteristics of ZIP codes (n =99) included in the study (US Census 2000) data

Census variable Mean SD Median Minimum Maximum
%black 20.4 30.5 3.0 0.0 98.2
%same house* 58.9 8.5 58.1 34.7 88.5
%pub. transp.t 3.5 5.7 0.8 0.0 22.7
%cycle/walks 22 3.1 3.1 0.0 222
med. house value§ 112.5 79.4 93.5 33.8 528.7

*Percentage of residents who were living in the same house 5 years ago.
FPercentage who take public transport or taxi to work.

fPercentage who cycle or walk to work.

§Median house value, in thousands of dollars.
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TABLE 2. Hierarchical model estimates of the effects of individual and neighborhood
characteristics on perceived pleasantness of neighborhood for physical activity and
perceived availability of physical activity resources
Pleasantness Availability
Fixed effects Coefficient SE P Coefficient SE P
Dependent variable means
Intercept, g,, 0.183 0.0687 .008  0.107 0.1121 .340
%Black, g, -0.012 0.0033 .000 -0.009 0.0044 .031
%same house, g, 0.022 0.0108 .041 -0.014 0.0182 442
%pub. transp., g, —-0.086 0.0232 .000 -0.040 0.0380 .298
%walk/bicycle, g,, 0.122 0.0302 .000 0.176 0.1130 118
med. house value, g, 0.000028 0.000006 .000 0.000006 0.000013 .621
Individual race (1=black, 0 =white)
Intercept, g, -0.509 0.2170 .019 -0.698 0.2900 .016
Individual income
Intercept, g, 0.1644 0.0354 .000 0.103 0.0424 .015
Explained variance R? R?
Level 1 0.218 0.042
Level 2 0.418 0.097

Note: All predictor variables are centered on their grand mean.

Effects of Individual Race and Neighborhood
Racial Composition

Table 3 compares two models of effects of individual and neighborhood race on the
perception of pleasantness. Estimates for model 1 were identical to those presented for
pleasantness in Table 2. Model 2 included a cross-level interaction between individual

TABLE 3. Comparison of two HLM models examining the interaction of individual

and neighborhood race on pleasantness

Pleasantness (model 1)

Pleasantness (model 2)

Fixed effects Coefficient SE P Coefficient SE P
Dependent variable means
Intercept, g, 0.183 0.0687 .008 0.020 0.0912 .828
%black, g,, -0.012 0.0033 .000 -0.015 0.0034 .000
%same house, g,, 0.022 0.0108 .041 -0.015 0.0110 181
%pub. transp., g, -0.086 0.0232 .000 -0.117 0.0235 .000
%walk/bicycle, 804 0.122 0.0302 .000 0.145 0.0297 .000
med. house value, g, 0.000028 0.000006 .000 0.000025 0.000005 .000
Individual race (1=black, 0 =white)
Intercept, g,, -0.509 0.2170 .019 -0.429 0.1952 .028
%black, g,, -0.022 0.0074 .004
Individual income
Intercept, g,, 0.1644 0.0354 .000 0.162 0.0348 .000

Note: All predictor variables are centered on their grand mean.
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race and neighborhood racial composition. The cross-level interaction was signifi-
cant (P=.004). Model 2 was significantly better than model 1 in predicting
pleasantness (x*=7.1, P=.008) and reduced both the intercept difference
between individual blacks and whites (from 0.183 to 0.020) and the slope for
individual race (from -0.509 to —0.429). Addition of this cross-level interaction
also reduced the unexplained variance in the intercept for individual race from
0.486 to 0.246.

Based on the model 2, predicted effects of individual race and neighborhood
%black on pleasantness (holding all other predictors constant), the following sum-
mary prediction equations demonstrate the influence of individual race and neigh-
borhood racial composition on perceptions of neighborhood pleasantness.

For whites,

Y, =0.02 +[—0.15(%black)]
For blacks,
Y, =—-0.409 +[-0.37(%black)]

The result, as illustrated in the Figure, is that blacks had a lower opinion of
their neighborhood’s pleasantness independent of its racial composition, and that
their evaluation of pleasantness became negative more quickly than did whites’ as
their neighborhood’s racial composition became more black. In fact, the slope
relating neighborhood percentage black population to an individual’s rating of
neighborhood pleasantness was 146 % greater for blacks (-0.037) than for whites
(=0.015).

Predicted Pleasantness Rating
2
1

5
1

I T T T T T T

0 20 40 60 80 100 120
Neighborhood % Black

FIGURE. Perceptions of neighborhood pleasantness for exercise by neighborhood racial com-
position, for black and white adults.



PERCEPTIONS OF ENVIRONMENTAL OPPORTUNITIES 679

DISCUSSION

Results from this study indicated that both individual and neighborhood character-
istics are significant predictors of how a person perceives the pleasantness and
availability of physical activity opportunities in his or her neighborhood. One
practical implication of these findings is that both types of data (i.e., individual and
environmental) should be included in community assessments that seek to identify
and address environmental determinants of physical activity. Despite the fact that
neighborhood-level data are becoming increasingly available, few studies in the physical
activity literature have included both individual- and neighborhood-level data.

The finding that individual and neighborhood characteristics explained more
about neighborhood pleasantness than about availability of exercise opportunities
raises an interesting question about the focus of environmental interventions to
promote physical activity. To date, such interventions have primarily sought to increase
access to facilities and programs that are not currently available to a given population.
Examples include developing walking and bicycle trails, funding public facilities,
zoning and land use that facilitates activity in neighborhoods, building construction
that encourages activity, and promoting policies and incentives that favor physical
activity during the workday.”!**** In this study population, however, it seems possible
that enhancing the safety and aesthetic qualities of existing physical activity venues
might be as important as introducing new opportunities for physical activity. Testing
the relative effect of these two approaches is a topic for future research.

The study also contributes interesting new information to the growing literature
on determinants of health disparities. In this population, blacks perceived their neigh-
borhoods as less safe and less pleasant for physical activity than did whites regardless
of the racial composition of the neighborhood. Moreover, as the racial composition
of a neighborhood became increasingly black, blacks’ ratings of pleasantness became
more negative more quickly than did whites’ ratings. It is beyond the scope of this
study to determine the underlying mechanism of this finding. One possibility is that
neighborhoods with a high percentage of blacks receive less attention from local
governments regarding police protection and maintenance of roads, parks, and other
public facilities that might be used for physical activity. This explanation would seem
especially plausible in highly segregated cities such as St. Louis.”® Another possibility
is that most blacks do not live in segregated neighborhoods by choice, but because
they face discrimination in the housing and mortgage markets that prevent them from
moving to more integrated neighborhoods.”’”=° It is also possible that blacks hold
their neighborhoods to higher standards than whites. These and other explanations
should be examined in future research on health disparities.

Major disparities in health outcomes exist among different racial and ethnic
groups in the United States, and there is increasing interest in examining how racial
segregation plays a role in these disparities. Racial and economic segregation, which
typify many American cities, have been shown to be a factor in numerous health out-
comes, including infant mortality rates, childhood exposure to lead, homicide rates,
cardiovascular disease, and tuberculosis.””*' Neighborhood characteristics have been
shown to exert influence on people’s decisions to be physically active or inactive, and
activity level plays an important role in the health of individuals and communities.'>"*

This study dealt with people’s perceptions of their environment. Ideally, we
would prefer to have objective data about neighborhood conditions and be able to
link people’s perceptions and objective neighborhood conditions to actual physical
activity. In future studies, we will address these limitations. Also, the convenience
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nature of our sample limits generalizability of the findings to other populations.
However, although the parameter estimates may vary, we expect that our general
finding that both individual- and neighborhood-level variables influence environ-
mental perceptions will hold up for other settings and populations. Further, our
sample did include a substantial proportion of African Americans and persons of
low socioeconomic status, who are often not included in physical activity studies.
The environmental variables included in this study were limited to those available
through the US Census. Future work should use neighborhood characteristics more
directly related to physical activity. Finally, equating ZIP code with neighborhood is
not ideal because ZIP codes may have no relationship to the historical and sociolog-
ical characteristics that define a neighborhood and because ZIP codes are typically
larger and more varied than the common conception of “neighborhood.”

Physical activity is important in health promotion and disease prevention, and
examining how individual and neighborhood factors interact to influence physical
activity is a relatively new, but much needed, area of research. This study provided
initial findings that suggest areas for future research, including the importance of
studying both the availability of physical activity facilities and the perceived safety
and pleasantness of using them and the interaction between race at the individual
and neighborhood levels. Next steps include collecting objective data on the condition
of different neighborhoods and comparing them with the perceptions of residents,
testing the influence of perception as a mediating variable between neighborhood
and individual characteristics and actual physical activity, and looking at inter-
actions between other predictors on the individual and neighborhood levels.

ACKNOWLEDGEMENT

We gratefully acknowledge Dr. Robyn Housemann for assistance in identifying and
selecting measures of neighborhood characteristics and John Blodgett and the staff
at the Office of Social and Economic Data Analysis at the University of Missouri,
who did much of the geocoding. We also wish to thank Charles Williams, Lydia
Steward, Meshia Qualls, Amanda Farrel, and Christina Bender for their assistance
in data collection for this project. This project was funded by the Centers for Dis-
ease Control and Prevention (RO6/CCR717216-02) and was approved by the Saint
Louis University Institutional Review Board (10573).

REFERENCES

1. Hahn RA, Teutsch SM, Rothenberg RB, Marks ]JS. Excess deaths from nine chronic
diseases in the United States, 1986. JAMA. 1990;264:2654-2659.

2. McGinnis JM, Foege WH. Actual causes of death in the United States. JAMA. 1993;
270:2207-2212.

3. McGinnis JM. The public health burden of a sedentary lifestyle. Med Sci Sports Exercise.
1992;24(suppl 6):5196-5200.

4. Powell KE, Blair SN. The public health burdens of sedentary living habits: theoretical but
realistic estimates. Med Sci Sports Exercise. 1994;26:851-856.

5. Schoenborn CA, Barnes PM, Division of Health Interview Statistics. Leisure-time physical
activity among adults: United States, 1997-98. Adv Data Vital Health Stat. 2002;325:1-24.

6. Centers for Disease Control and Prevention. Physical activity trends—United States,
1990-1998. MMWR Morb Mortal Wkly Rep. 2001;50:166-169.

7. US Department of Health and Human Services CfDCP, National Center for Chronic
Disease Prevention and Health Promotion, the President’s Council on Physical Fitness



PERCEPTIONS OF ENVIRONMENTAL OPPORTUNITIES 681

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

and Sports. Physical Activity and Health: a Report of the Surgeon General. Atlanta, GA:
Dept of Health and Human Services, Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention and Health Promotion, the President’s
Council on Physical Fitness and Sports; 1996.

. US Department of Health and Human Services. Healthy People 2010 Objectives. Vol. 1.

Draft for Public Comment ed. Washington, DC: US Government Printing Office; 2000.

. King A. Environmental and policy approaches to the promotion of physical activity. In:

Rippe J, ed. Lifestyle Medicine. Norwalk, CT: Blackwell Science Inc.; 1999:1295-1308.
Sallis JF, Bauman A, Pratt M. Environmental and policy interventions to promote physical
activity. Am | Prev Med. 1998;15:379-397.

Schmid TL, Pratt M, Howze E. Policy as intervention: environmental and policy approaches
to the prevention of cardiovascular disease. Am | Public Health. 1995;85: 1207-1211.
Giles-Corti B, Donovan R]. The relative influence of individual, social and physical envi-
ronment determinants of physical activity. Soc Sci Med. 2002;54:1793-1812.

Humpel N, Owen N, Leslie L. Environmental factors associated with adults’ participa-
tion in physical activity. A review. Am | Prev Med. 2002;22:188-199.

Centers for Disease Control and Prevention. Neighborhood safety and the prevalence of
physical inactivity. MM WR Morb Mortal Wkly Rep. 1999;48:143-146.

Physical Activity Workgroup. How to Promote Physical Activity in Your Community.
Washington, DC: Association of State and Territorial Directors of Health Promotion and
Public Health; 1996.

US Department of Health and Human Services. Promoting Physical Activity: a Guide for
Community Action. Champaign, IL: Human Kinetics; 1999.

US Census Bureau. MCDC Demographic Profile 3. Missouri Census Data Center Internet
site. Available at: http:/ /www.mcdc.missouri.com. Accessed February, 7, 2003.

LISREL 8.5 [computer program]. Version 8.5. Lindenwood, IL: SSI: Scientific Software
International; 2000.

Bollen K, Long J. Testing Structural Equation Models. Newbury Park, CA: Sage; 1993.
HLM [computer program]. Version 5. Lindenwood, IL: SSI: Scientific Software Inter-
national; 2000.

Raudenbush S, Bryk A. Hierarchical Linear Models: Applications and Data Analysis.
2nd ed. Newbury Park, CA: Sage; 2002.

Hox J. Multilevel Analysis: Techniques and Applications. Mahwah, NJ: Erlbaum; 2002.
Snijders T, Bosker R. Multilevel Analysis: an Introduction to Basic and Advanced Multi-
level Modeling. Thousand Oaks, CA: Sage; 1999.

Brownson RC, Baker EA, Housemann RA, Brennan LK, Bacak S]. Environmental and
policy determinants of physical activity in the United States. Am | Public Health. 2001;
91:1995-2003.

Frank L, Engelke P. The built environment and human activity patterns: exploring the
impact of urban form on public health. J Plann Literature. 2001;16:202-218.
Rappaport J. The art of social change: community narratives a resources for individual
and collective identity. In: Arriaga XB, Oscamp S, eds. Addressing Community Problems.
Thousand Oaks, CA: Sage; 1998:225-247.

Acevedo-Garcia D, Lochner K, Osypuk T, Subramanian SV. Future directions in residen-
tial segregation and health research: a multilevel approach. Am | Public Health. 2003;93:
215-221.

Yinger J. Closed Doors, Opportunities Lost: the Continuing Costs of Housing Discrimi-
nation. New York, NY: Russell Sage Foundation; 1995.

Logan J, Alba R. Who lives in affluent suburbs? Racial differences in eleven metropolitan
regions. Sociol Focus. 1995;28:353-364.

Massey D, Denton N. American Aparthied: Segregation and the Making of the Underclass.
Cambridge, MA: Harvard University Press; 1993.

Dreier P, Mollenkopf ], Swanstrom T. Place Matters: Metropolitics for the 21st Century.
Lawrence, KS: University Press of Kansas; 2001.


http:/ /www.mcdc.missouri.com

