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ABSTRACT

Background There is growing interest in the contributions of characteristics of the neighborhood environment to inequalities in physical activity.

However, few studies have examined the relationship between observed neighborhood environmental characteristics and physical activity in a

multiethnic urban area.

Purpose The purpose of this study was to assess relationships between neighborhood environments and physical activity and the extent to which

these associations varied by demographic characteristics or perceptions of the physical and social environment.

Methods Cross-sectional analyses drew upon data collected from a stratified proportional probability sample of non-Hispanic Black, Hispanic

and non-Hispanic White (NHW) adults (n ¼ 919) in low-to-moderate income neighborhoods in Detroit, Michigan. Physical activity was assessed

as self-reported duration and frequency of vigorous and moderate physical activity. Observed physical environment was assessed through

systematic social observation by trained observers on blocks adjacent to survey respondents’ residences.

Results We find a positive association of sidewalk condition with physical activity, with stronger effects for younger compared with older

residents. In addition, physical disorder was more negatively associated with physical activity among NHW and older residents.

Conclusions These findings suggest that sidewalk improvements and reductions in physical disorder in urban communities may promote greater

equity in physical activity.

Keywords environment, physical activity

Introduction

Physical inactivity is a public health concern because of its as-
sociation with adverse health outcomes. Population studies
have demonstrated that neighborhood characteristics are
associated with physical activity (PA) levels,1 – 3 lending cre-
dence to social ecological models that suggest that PA is influ-
enced by the individual, social and environmental factors.4

Environmental factors may be relevant for understanding
lower levels of PA among racial and ethnic minorities and
those with lower socioeconomic status (SES), as they are
more likely to reside in economically disadvantaged neighbor-
hoods that are less conducive to PA in the United States.2,5

Understanding the contributions of environmental character-
istics to excess health risks among these residents requires
consideration of observed neighborhood characteristics, resi-
dents’ perceptions of their environments and how these may
vary by sociodemographics. Yet, few studies have examined
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these relationship among residents of economically disad-
vantaged neighborhoods including those of low-to-moderate
income urban communities.6 – 9 Even fewer studies have uti-
lized measures, such as systematic social observation, to
examine the association between the quality and condition of
the built environment and PA in low-to-moderate income
communities.3,6,7,10 This study aims to contribute to this
literature by examining: (i) multiple indicators of the built
environment with PA in a multiethnic sample of residents
of low-to-moderate income urban neighborhoods and (ii)
whether such associations are modified by residents’ percep-
tions of the physical or social environments of their neighbor-
hoods, or by sociodemographics (i.e. race, income, age and
gender). Below, we review what is currently known about
such associations, and the modifying role of perceptions and
sociodemographics.

Wide disparities exist in the quality and condition of the
built environment between those residing in economically dis-
advantaged and advantaged neighborhoods in the United
States.11 – 14 In comparison with economically advantaged
neighborhoods, indicators of the physical and social environ-
ment of economically disadvantaged neighborhoods such as
pedestrian infrastructure are more likely to show signs of de-
terioration.14,15 Pedestrian infrastructure, such as sidewalks
(i.e. pavement) and streets (i.e. roadways), has most often
been examined in terms of the presence or absence of a
feature (e.g. sidewalks), rather than its quality or condition
(e.g. evenness and obstructions).6,16 – 18 Since many urban
environments have sidewalks present, focusing on the quality
of pedestrian infrastructure may help to provide a more
nuanced measure to ascertain associations with PA. Quality of
the pedestrian infrastructure may not only be reflected in its
physical maintenance but also in surrounding indicators of
disorder (e.g. graffiti). Both physical maintenance of the ped-
estrian infrastructure and lower levels of physical disorder
have been linked to more PA.17,19 – 21 One study in St Louis,
Missouri, found that predominantly African American neigh-
borhoods were more likely to have sidewalks in poor physical
condition, whereas high-poverty neighborhoods were more
likely to have physical disorder.15 These findings suggest racial
composition and SES of urban neighborhoods may be asso-
ciated with the quality of infrastructure and that it may be in-
versely associated with PA.

Evidence also suggests that residents with negative percep-
tions of their neighborhood environment have lower levels of
PA.22 – 26 Relatively few studies have examined the extent to
which perceptions of the neighborhood environment may
modify associations between observed characteristics and
PA25,27,28 or examined the extent to which sociodemographics
may modify such associations.6,12,16,29 – 31 Specifically, while

there is some evidence to suggest that perceptions of neigh-
borhood conditions vary by race and ethnicity, few studies
have examined whether associations between the condition of
the neighborhood environment and PA are consistent across
racial or ethnic groups.6,9,30 A number of studies have reported
that SES is associated with both the type and frequency of
PA.2,5 However, few studies have examined whether the
strength of associations between neighborhood conditions
and PA differs across SES,11,32 age6,33 or gender.34 – 36

We build on extant literature by examining whether percep-
tions of the neighborhood environment or sociodemo-
graphics modify associations between observed condition of
the built environment and PA. Specifically, to address the gaps
in the literature described earlier, we test the following hypoth-
eses: (i) residents of neighborhoods with poorer sidewalk or
street condition, or a greater number of indicators of physical
disorder, will have lower levels of PA, (ii) relationships
between observed neighborhood characteristics and PA will
be modified by perceptions of the built and social environ-
ments and (iii) relationships between observed neighborhood
characteristics and PA will be modified by sociodemographics.

Methods

Study design

This research was conducted by The Healthy Environments
Partnership (HEP), a community-based participatory research
partnership that examines environmental factors associated
with cardiovascular disease risk, and designs, implements and
evaluates interventions to reduce inequities.37 This cross-
sectional study drew upon data from: the HEP 2002–2003
community survey,37 the HEP Neighborhood Observational
Checklist (NOC) (2002–2003)38 and 2000 Decennial Census.

The HEP community survey was a stratified two-stage
probability sample of occupied housing units, designed for
1000 completed interviews of non-Hispanic Black (NHB),
Hispanic and non-Hispanic White (NHW) adults aged �25
years residing in Detroit.37 At each household unit, a listing
was completed of eligible residents and one eligible adult was
selected randomly for inclusion in the study. Of the 2517
housing units in the initial sample, 1297 were invalid (e.g.
vacant), unable to be screened after repeated attempts (i.e.
12þ attempts) or contained no eligible respondent. The final
sample consisted of 919 face-to-face interviews: interviews
were completed with 75% of households in which an eligible
respondent was identified (919 of 1220), 55% of households
with a known or potential respondent (919 of 1663) and 90%
of households in which an eligible respondent was contacted
(919 of 1027).37 Sample weights were constructed to adjust
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for differential selection and response rates, allowing us to es-
timate population effects from the HEP sample. The 919
respondents were nested within 146 blocks (i.e. areas
bounded by visible features, such as streets and roads and by
nonvisible boundaries, such as selected property lines and city
and township limits)39 and 69 census block groups (i.e. clus-
ters of blocks that generally contain between 600 and 3000
people in the same census tract).37,40

The HEP NOC is an instrument for collection of systematic
social observation data. NOC data were collected in 2002–
2003 using handheld computers.41 The blocks selected for
observation included blocks where at least one of the 919 HEP

survey respondents lived,38 plus blocks that shared a common
border with those blocks (‘rook’ neighborhoods).42 This
sampling strategy captured the environment immediately
surrounding the blocks in which survey respondents lived.38,41

Measures

The ‘dependent variable’ for the analyses reported here was
individual metabolic minutes of PA, calculated based on the
protocol developed for the International PA Questionnaire
(IPAQ),43 described in greater detail in Table 1.

‘Individual level independent variables’ included: percep-
tions of the ‘neighborhood physical environment’ and the

Table 1 Individual/neighborhood level measure definitions

Measure Conceptual definition Operational definition

METs A unit of physical activity intensity based on

the rate of energy expenditure.29

A continuous measure of minutes the individual reported being engaged in

physical activity weighted by the energy expended by type of activity (e.g.

vigorous and moderate). An average METweighting score was derived for each

category (moderate and vigorous), based on the protocol developed for the

IPAQ.29 The total number of MET minutes of activity was calculated for each

individual as the sum of their MET minutes for moderate intensity, and vigorous

intensity activities per week. METs are multiples of the resting metabolic rate and

a MET minute is computed by multiplying the METscore of an activity by the

minutes performed. MET minute scores are equivalent to kilocalories for a 60-kg

person. Kilocalories may be computed from MET minutes using the following

equation: MET min � (weight in kilograms/60 kg).

Neighborhood physical

environment

Perceptions of the neighborhood physical

environment.44

The mean of seven items assessing: houses in my neighborhood are generally

well maintained (reverse coded); there is heavy car or truck traffic in my

neighborhood; my neighborhood has a lot of vacant lots or vacant houses; there

is air pollution like diesel from trucks or pollution from factories or incinerators in

my neighborhood; streets, sidewalks and vacant lots in my neighborhood are

kept clean of litter and dumping (reverse coded); there is a lot of noise from cars,

motorcycles, music, neighbors or airplanes in my neighborhood; and there is

contaminated land in my neighborhood. Response categories ranged from 1

(strongly disagree) to 5 (strongly agree), with a high score indicating more

negative perception of the neighborhood physical environment (Cronbach’s

alpha ¼ 0.69)

Neighborhood social

environment

Perceptions of the neighborhood social

environment.45

The mean of six items assessing the frequency with which the respondent

indicated that each of the following was a problem in their neighborhood: gang

activity; drug dealing or drug dealers; gunfire or shootings; prostitution; loitering

or hanging around; theft, vandalism or arson. Response categories ranged from 1

(never) to 5 (always), with a high score indicating a more negative ranking of the

neighborhood social environment (Cronbach’s alpha ¼ 0.83)

Sidewalk Condition Sidewalk unevenness and obstruction.38 The proportion of sidewalks in good or fair condition, calculated as the number of

sidewalks in the rook that were in good or fair condition divided by the total

number of block faces.

Street Condition Street unevenness and obstruction

(Morenoff et al., Unpublished manuscript).

The proportion of streets in good or fair condition, calculated as the number of

street segments in the rook in good or fair condition divided by the total number

of street segments.
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‘neighborhood social environment’; self-reported race/ethni-
city; a dichotomous indicator of household poverty, calculated
using the ratio of household income to the federal poverty
level;46 age in tertiles; and gender. With regard to age, the as-
sociation between age and sidewalk condition was not linear,
with older individuals being more likely to reside in neighbor-
hoods with sidewalks in good condition than younger adults.
Owing to this non-linear association, we grouped the indivi-
duals into tertiles based on trends in the data showing similar-
ities for adults ages 25–39, 40–49 and 50 and older to
remove any confounding effect between age and sidewalk
condition. See Table 1 for specific scale items, construction
and properties.

‘Individual covariates’ included marital status, education,
labor force, home ownership, car ownership, years of resi-
dence in the neighborhood and physical health limitations.
‘Physical health limitations’ was the mean of four items on a
5-point scale regarding difficulty performing four activities:
doing heavy work around the house such as shoveling snow
or washing walls, climbing a few flights of stairs, walking
several blocks, and bathing yourself.

‘Neighborhood level independent variables’ included indi-
cators of the condition of the environment at the block level
and demographic characteristics. Measures of the ‘condition’
of the built environment drew upon NOC data described
earlier and included sidewalk condition, street condition and
physical disorder, described in Table 1. A measure of neigh-
borhood poverty was constructed using data from the U.S.
Census 2000, indicating the proportion of households with
incomes below the poverty line.

Analysis

Weighted 3-level hierarchical regression models for a continu-
ous outcome were estimated. Individuals who reported ‘yes’
in response to the item ‘Are you currently in bed all or most
of the day?’ were removed from the analysis (n ¼ 71). The
final models included the remaining 846 survey respondents
(level 1), 145 blocks/rook neighborhoods in which respon-
dents resided (level 2) and 69 census block groups (level 3).
To test whether observed characteristics of the neighborhood
environment were associated with PA (Fig. 1, path a), PA was
regressed on each observed characteristic (one at a time), con-
trolling for neighborhood poverty and individual level covari-
ates (models 1–3, main models).

We examined the extent to which relationships between
observed neighborhood characteristics and PA were modified
by self-reported neighborhood physical and social environ-
ment measures (Fig. 1, path d), by adding interactions
between each observed neighborhood characteristic and per-
ceptions of the physical and social environment.

Finally, to test whether relationships between observed
neighborhood characteristics and PA were modified by socio-
demographics, interactions between each were added to the
main models (Fig. 1, path d0).

Results

As shown in Table 2, the mean age was 46.3 years; 52.3%
were female, 56.8% NHB, 22.2% Hispanic and 18.6% NHW.
Sixty-five percent of households reported income above the
poverty line and 35% reported education beyond high school
(i.e. secondary school).

Results from fully unconditional models indicate that 6%
of the variability in PA was at the block level and 3% at the
block group level. Table 3 presents results for grand mean-
centered models testing associations between observed neigh-
borhood characteristics and PA. In grand mean-centered vari-
ables, neighborhood-level variables are interpreted as the
effect of one unit variation from the grand mean (across
neighborhoods) for that variable.

Results presented in Table 2 indicate a significant positive
association between the proportion of sidewalks in good con-
dition and PA (b ¼ 0.79, P ¼ 0.01), after accounting for
individual- and neighborhood-level covariates. Neither street
condition (b ¼ 0.35, P ¼ 0.24) nor physical disorder (b ¼
0.23, P ¼ 0.58) was significantly associated with PA.

Perceptions of the neighborhood physical (b ¼ 0.22, P ¼
0.36) or neighborhood social (b ¼ 0.32, P ¼ 0.11) environ-
ment did not modify relationships between sidewalk condi-
tion and PA. Neither perceptions of the neighborhood
physical (b ¼ 0.26, P ¼ 0.36) nor social (b ¼ 0.29, P ¼ 0.20)

a

b

c

Perceived neighborhood
characteristics
Perceived physical
environment
Perceived social
environment

Physical activity
Metabolic minutes

Observed
neighborhood
characteristics
Sidewalk condition
Street condition
Physical disorder

Individual demographics
Age
Gender
Income (annual per capita)
Race/ethnicity

Fig. 1 Hypothesized pathways of mediating and modifying relationships

between observed neighborhood characteristics, perceived neighborhood

characteristics, individual demographics and physical activity.

OBSERVED NEIGHBORHOOD CHARACTERISTICS AND PHYSICAL ACTIVITY 361

D
ow

nloaded from
 https://academ

ic.oup.com
/jpubhealth/article/36/3/358/1521264 by guest on 10 April 2024



environment modified relationships between street condition
and PA. Moreover, neither perceptions of the neighborhood
physical (b ¼ 20.19, P ¼ 0.71) nor social (b ¼ 0.23, P ¼
0.60) environment modified relationships between physical
disorder and PA.

Table 3 presents selected results for Hypothesis
3. Relationships between sidewalk condition and PA (NHW,
b ¼ 20.75, P ¼ 0.18; Hispanic, b ¼ 20.41, P ¼ 0.56) and
between street condition and PA (NHW, b ¼ 0.00, P ¼ 0.99;
Hispanic b ¼ 20.85, P ¼ 0.24) did not differ by race or

Table 2 Weighted descriptive statistics for individual, neighborhood census block and neighborhood census block group variables (n ¼ 846)

Characteristic (n ¼ 846)

Individual (level 1) Mean+SE Percent Range

Total physical activity (total metabolic minutes)a 1.1+0.04 0–4.2

Physical activity by groups

Age 25–37 1.3+0.02

Age 38–49 1.2+0.04

Age �50 years 0.8+0.07

Hispanic 1.1+0.03

NHW 1.0+0.05

NHB 1.1+0.03

Age (in years) 45.5+0.8 25–95

Age in tertiles

Age 25–37 years 35.3

Age 38–49 years 30.2

Age � 50 years 31.4

Female 52.4

Race/ethnicity

Hispanic 22.3

NHW 18.6

NHB 56.7

Education

,12 years 35.2

12 years 29.9

.12 years 34.9

Percent below poverty 35.2

Years of Neighborhood residence 17.9+0.7 0.7–71.0

Car ownership 70.5

Home ownership 48.6

Physical health limitation (1 ¼ no difficulty, 5 ¼ Cannot do it) 1.5+0.04 0.3–5.0

Currently employed 68.4

Currently married 27.7

Perceived neighborhood physical environment (1 ¼ strongly agree, 5 ¼ strongly disagree) 3.1+0.05

Perceived neighborhood social environment (1 ¼ always, 5 ¼ never) 2.7+0.05

Neighborhood block/rook (level 2)

Sidewalk conditionb 0.5+0.2 0–0.9

Street conditionc 0.4+0.2 0–0.9

Physical disorderd 0.4+0.1 0–0.9

Neighborhood census block group (level 3)

Percent of households at or below the federal poverty level 32.5+7.7

aExpressed in standard deviation units (SD ¼ 3569 metabolic minutes per week)
bMeasure represents the mean percent of sidewalks in good condition in a rook.
cMeasure represents the mean percent of streets in good condition in a rook.
dMeasure represents the mean percent of physical disorder present in a rook.
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ethnicity. NHW residents reported greater reductions in PA
with increasing levels of physical disorder compared with
NHB (b ¼ 22.50, P ¼ 0.03). We found no evidence to
support the hypothesis that income modifies associations
between PA and sidewalk condition (b ¼ 20.01, P ¼ 0.92),
street condition (b ¼ 0.13, P ¼ 0.28) or physical disorder
(b ¼ 20.23, P ¼ 0.23). The relationship between sidewalk
condition and PA differed significantly by age, with the posi-
tive association between sidewalk condition and PA weakened
among those in the oldest tertile (.50 years) (b ¼ 21.39,
P , 0.001), compared with the youngest (age 25–37). We did
not find a modifying effect of age on the association between
street condition and PA (Model 2, b ¼ 0.64, P ¼ 0.15).
Age-modified associations between physical disorder and PA
(Model 3), with higher levels of physical disorder, more nega-
tively associated with PA among residents in the middle
(b ¼ 22.33, P ¼ 0.02) and oldest (b ¼ 21.97, P ¼ 0.01)

compared with those in the youngest age groups. Similarly, we
found no evidence to support the hypothesis that relation-
ships between observed characteristics and PA were modified
by gender for sidewalk condition (b ¼ 20.60, P ¼ 0.31),
street condition (b ¼ 20.72, P ¼ 0.11) or physical disorder
(b ¼ 0.12, P ¼ 0.90).

Discussion

Main findings of this study

Our analysis yielded three main findings. The first is that side-
walk condition is positively associated with PA. This associ-
ation is not modified by perceptions of the physical or social
environment and appears strongest for younger residents
than those who are older. Second, this study found no evi-
dence to suggest associations between street condition and

Table 3 Physical activity regressed on sidewalk condition, street condition and physical disorder (grand mean-centered models), adjusting for individual

level covariates and neighborhood percent poverty

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

b SE P b SE P b SE P b SE P b SE P b SE P

Intercept 0.95 0.20 0.00 0.93 0.31 0.00 0.93 0.31 0.00 0.99 0.30 0.00 0.91 0.31 0.01 0.94 0.31 0.00

Level 2 (Block/rook)

Sidewalk condition 0.80 0.29 0.01 0.77 0.28 0.01

Street condition 0.34 0.30 0.26 0.36 0.30 0.23

Physical disorder 0.28 0.41 0.49 0.29 0.39 0.46

Level 1 (Individual)

Ages 38–49 years 20.17 0.10 0.09 20.19 0.10 0.05

Sidewalk*Ages 38–49 years 20.73 0.38 0.05

Ages � 50 years 20.34 0.10 0.00 20.36 0.09 0.00

Sidewalk*Ages �50 years 21.38 0.35 0.00

Ages 38–49 years 20.17 0.10 0.09 20.18 0.10 0.08

Street*Ages 38–49 years 20.24 0.52 0.64

Ages �50 years 20.34 0.10 0.00 20.36 0.10 0.00

Street*Ages �50 years 20.76 0.46 0.10

Ages 38–49 years 20.17 0.10 0.09 20.19 0.10 0.06

Physical disorder*

Ages 38–49 years

22.10 0.97 0.03

Ages �50 years 20.34 0.10 0.00 20.34 0.10 0.00

Physical disorder*

Ages �50 years

21.88 0.77 0.02

Sigma squared 0.8732 0.8767 0.8770 0.8658 0.8743 0.8680

Tau(pi) 0.0746 0.0636 0.0688 0.0703 0.0625 0.0700

Tau(beta) 0.0142 0.0339 0.0302 0.0146 0.0343 0.0267

Adjusted for individual age, sex, race/ethnicity, education, household poverty level, employment, marital status, length of residence, physical health

limitation, homeownership, car ownership and neighborhood percent poverty.
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PA, either alone or in conjunction with perceptions of the
physical or social environment or sociodemographics. Finally,
while no direct association of physical disorder in the full
sample was present, our finding of a significant interaction by
race and age, with NHWs being more negatively affected by
physical disorder compared with NHBs; and for older com-
pared with younger residents.

Sidewalk condition

Our findings of a positive association between sidewalk condi-
tion and PA, after accounting for neighborhood poverty and
sociodemographics, was consistent with our first hypothesis
and with results reported elsewhere.12,29,47 This relationship
did not differ significantly by perceptions of the physical or
social environment. Tests of our third hypothesis that this asso-
ciation would vary by sociodemographics found some support.
Specifically, we found those in the youngest tertile aged 25–37
benefitted most from sidewalks in good condition. While this
association remained positive for older residents, the effects
were weaker. These findings are consistent with studies indicat-
ing age-related differences in types of PA.48 Although our
study’s models are adjusted for a number of conditions (e.g.
physical health limitations), there may be others not adequately
captured in these models that shape PA levels among older
adults and thus dampen the positive associations between side-
walk condition and PA seen among the younger adults in this
study. These effects did not differ by race, SES or gender of
residents.

Street condition

We did not find support for the hypothesis that poorer street
condition was associated with lower levels of PA. This finding
did not vary by resident’s perceptions of the neighborhood
physical or social environment, or by sociodemographics.

Physical disorder

The finding of no main association between physical disorder
and PA joins mixed results. Hoehner and colleagues12

reported a significant positive association between observed
physical disorder and transportation-related PA, but no associ-
ation with recreational PA.12,29 Our findings suggest that asso-
ciations between physical disorder and PA differ by age, with
adults in the middle and top age tertiles more negatively
affected by physical disorder, compared with those in the
youngest tertile. These results join findings reported by King
and colleagues,29 who report a significant negative association
between physical disorder and PA in an elderly sample. In add-
ition, our finding of racial differences in the association
between physical disorder and PA is consistent with findings
reported by Kefalas,49 and Sampson et al.50 in finding that

physical disorder was more strongly associated with PA among
NHW compared with NHB residents. Taken together, these
findings suggest that older adults and NHWs may be more
sensitive to the adverse effects of physical disorder on PA.

What is already known on this topic

Previous research has found an association between both
observed characteristics of the built environment and resi-
dent’s perceptions of their neighborhood and PA.2,6,9,16,30

Recent reviews on the built environment and health behaviors
concluded that the presence of sidewalks, light traffic and
safety from crime was most commonly associated with PA, al-
though the results were not consistent.8,9,30 Further, percep-
tions of physical disorder, safety from crime, sidewalk
condition and neighborhood destinations have all been asso-
ciated with PA.9

What this study adds

This study lends support for the role of pedestrian infrastruc-
ture within the built environment, specifically sidewalk condi-
tions, and PA among residents of low-to-moderate income
urban communities. Better quality neighborhood characteris-
tics were associated with more PA irrespective of SES or
gender. In contrast, the association between observed neigh-
borhood characteristics and PA varied by race and age.
Younger adults were more negatively affected by poor side-
walk condition than older adults, whereas NHWs and older
adults were more sensitive to physical disorder.

Limitations of this study

There are a number of limitations to this study. First, the
measure of PA was self-reported and vulnerable to associated
bias. The measure of overall PA used in this analysis was a
global measure and did not specify the type or location of PA.
Evidence suggests that different attributes of the built envir-
onment are associated with various types of PA51,52 and that
local neighborhood conditions are likely associated with activ-
ity in the neighborhood, but not outside the neighborhood.53

Recent research on ‘activity spaces’ suggests that residents are
physically active in spaces beyond their residential neighbor-
hood.54 There are two potential implications of this. First, if
both neighborhood characteristics and PA are independently
associated with a third, unmeasured, characteristic (e.g. neigh-
borhood poverty), our results may overestimate associations
between neighborhood characteristics and PA owing to the
failure to account for this confounder. Alternatively, the lack
of specificity in the measure of PA may weaken observed
associations between neighborhood characteristics and PA.
Future research that uses objective measures of PA and GPS
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devices may provide a better measure of the frequency and lo-
cation of PA and will be important for moving forward our
understanding of associations between neighborhood charac-
teristics and PA. The circumscribed distribution of household
income in this sample may have contributed to null findings
for tests of interactions with household income. Cross-
sectional analysis is also a limitation, in that, this study is unable
to disentangle the sequence of effects.55 Future researchers will
want to examine temporal ordering of effects—for example,
to test whether sidewalk condition is actually an antecedent of
PA, or whether neighborhoods with more sedentary popula-
tions are less likely to invest in sidewalk maintenance.

Conclusions

Despite these limitations, the findings presented here are con-
sistent with a growing body of evidence suggesting that the
condition of the neighborhood environment is associated
with PA. These findings suggest that investments in sidewalk
maintenance and reductions in physical disorder in
low-to-moderate income urban neighborhoods are likely to
benefit both women and men, across a range of racial, ethnic
and socioeconomic groups.8,56
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