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Abstract

Background: According to recent research studies, the built and socioeconomic contexts of neighborhoods are
associated with African American adolescents’ participation in physical activity and obesity status. However, few
research efforts have been devoted to understand how African American adolescents’ perceptions of their
neighborhood environments may affect physical activity behaviors and obesity status. The objective of the current
study was to use a perceived neighborhood disorder conceptual framework to examine whether physical activity
mediated the relationship between perceived neighborhood disorder and obesity status among African American
adolescents.

Methods: The data were obtained from a cross-sectional study that examined social and cultural barriers and
facilitators of physical activity among African American adolescents. The study included a sample of 101 African
American adolescents age 12 to 16 years and their parents who were recruited from the Birmingham, Alabama
metropolitan area. The primary outcome measure was obesity status which was classified using the International
Obesity Task Force cut off points. Moderate-to-vigorous physical activity was assessed via accelerometry. Perceived
neighborhood disorder was assessed using the Perceived Neighborhood Disorder Scale. Mediation models were
used to examine whether the relationship between neighborhood disorder and obesity status was mediated by
physical activity.

Results: Perceived neighborhood disorder was significantly and positively related to obesity status and moderate-to
-vigorous physical activity was inversely associated with obesity status. However, there was no evidence to support
a significant mediating effect of moderate-to-vigorous physical activity on the relationship between neighborhood
disorder and obesity status.

Conclusion: Future studies should longitudinally assess perceived neighborhood disorder characteristics and
childhood adiposity to examine the timing, extent, and the mechanisms by which perceived neighborhood
disorder characteristics increase the risk of obesity.
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Background

Participation in physical activity is a key health promot-
ing behavior that prevents weight gain and reduces the
risk for obesity [1,2]. However, there are age-related de-
clines in physical activity levels among adolescents with
peak declines evidenced between 15 to 18 years of age
[3-6]. While both national and international guidelines
suggest that adolescents engage in a minimum of 60 mi-
nutes of moderate-to-vigorous physical activity daily, less
than 10 percent of all US adolescents age 12 to 15 years
meet this recommendation [2,5,7]. When the physical
activity estimates are examined across racial/ethnic
groups, the research findings suggest that African
American adolescents are unlikely to meet the recom-
mendations for moderate-to-vigorous physical activity
[7] and African American adolescents in this age group
are more likely to be overweight or obese relative to
other racial/ethnic groups [5]. Data from the National
Health and Nutrition Examination Survey (NHANES
2009-2010) indicate that 41.2 percent of African Ameri-
can adolescents age 12 to 19 years are either overweight
or obese (23.7 percent are obese) relative to 30.0 percent
of white adolescents age 12 to 19 years (16.1 percent are
obese) [8]. These research findings indicate that African
American adolescents’ declines in physical activity levels
are consistent with national declines among US adoles-
cents, but also indicate that African American adoles-
cents encounter higher levels of obesity.

Features of the neighborhood environment may con-
tribute to the declines in physical activity and the higher
levels of obesity among African Americans. Relative to
other racial/ethnic groups, African American adoles-
cents are more likely to reside in low-income urban
areas that have more built environment barriers such as
poor housing stock, sidewalks, street design and greater
traffic density within neighborhoods [9,10]. African
American adolescents also live in neighborhoods with
higher levels of social, physical and economic disorder
which include features such as lack of trust among
neighbors, abandoned buildings, crime, graffiti and con-
centrated poverty that contribute to social instability
[10-13]. While research findings indicate that built envir-
onment features associated with physical activity such as
less availability of parks, poor neighborhood walkability
and street connectivity are associated with low levels of
physical activity [14-17], the associations of the built en-
vironment with obesity are less clear. Support for the as-
sociation of the built environment with adolescent
obesity is inconsistent with a significant association
found among some, [1,18-20] but not all research
[21,22]. Additional research that examines the social
contexts of the neighborhood suggests that low socioeco-
nomic status may contribute to low levels of physical ac-
tivity [23,24]. However, the associations of neighborhood
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socioeconomic status with obesity are inconclusive; some
studies indicate that neighborhood level socioeconomic
status is inversely associated with obesity [24-28], whereas
others do not find significant associations [29,30].

While the literature on the roles of the neighborhood
built and economic environments provide compelling
evidence to develop further insights into neighborhood
level effects on physical activity and obesity, the subjective
contexts of African American adolescents’ neighborhood
perceptions and the relationships with physical activity
participation and obesity status, are less researched. Al-
though social factors such as neighborhood safety, social
cohesion, and perceptions of crime have been examined
among multi-ethnic cohorts of adolescents participating
in research studies such as the Healthy Passages Study
[31], additional neighborhood features that might specific-
ally affect African American adolescents’ participation in
physical activity and obesity outcomes warrant attention.

The purpose of the current study was to examine the
relationships of perceived neighborhood physical and so-
cial disorder with physical activity and obesity status
among African American adolescents. To examine this
objective, we utilized the conceptual framework devel-
oped by Burdette and Hill [32], which suggests that per-
ceived neighborhood disorder is indirectly related to
obesity through a series of mediating factors. According
to the model outlined by Burdette and Hill [32], observ-
able indicators of neighborhood social and physical dis-
order such as crime, public loitering, vandalism, graffiti,
and abandoned buildings, are associated with psycho-
logical and physiological distress. These indicators of
neighborhood disorder may induce psychological dis-
tress because of heightened perceptions of potential risks
to physical safety and/or victimization. Individuals who
experience psychological distress may not engage in
regular physical activity and are potentially more likely
to engage in obesogenic sedentary behaviors and have
poorer diet quality (e.g. greater fat and sugar intakes).
Additionally, the increase in psychological distress may
result in chronic activation of the physiological stress re-
sponse and may lead to negative coping such as poorer
diet quality and less participation in physical activity.
While the conceptual framework outlines psychological
and physiological distress as pathways to obesity, the
current study did not include measures of physiological
or psychological distress. However, the perceived neigh-
borhood disorder conceptual framework is applicable to
the current study aims as there are additional pathways
through which neighborhood disorder may contribute to
obesity. The research findings of Evenson et al. [33] sug-
gest that disordered neighborhood environments may dir-
ectly discourage physical activity within neighborhoods
due to fear of crime and/or the absence of physical activity
promoting resources. Therefore we hypothesized that



Dulin-Keita et al. BMC Public Health 2013, 13:440
http://www.biomedcentral.com/1471-2458/13/440

among African American adolescents, the association be-
tween perceived neighborhood disorder and obesity would
be mediated by physical activity.

Methods

Data for the current study are from a cross-sectional
study that examined the social and cultural factors that
influence African American adolescents’ participation in
physical activity.

Subjects

To meet eligibility criteria for the study, adolescents had
to be 12 to 16 years of age, self-identify as African
American and present with no physical or mental im-
pairment. Adolescents and their parents were recruited
from the Birmingham, Alabama metropolitan area,
where the population is predominantly African Ameri-
can (73.4 percent) and where 32.7 percent of families
with children have incomes below the poverty level (US
Census Bureau: American FactFinder. Available at
http://factfinder2.census.gov/faces/nav/jst/pages/commu-
nity_facts.xhtml). To recruit study participants, we used
passive recruitment methods, where participants identi-
fied themselves as potential participants, and active re-
cruitment methods, where our research team identified
and targeted potential participants [34]. The passive re-
cruitment strategies included posted flyers (with the
contact information of the project coordinator provided
on the flyer) at local recreational centers, churches,
community centers, newspaper advertisements posted
on the University website, and word-of-mouth advertis-
ing by previous study participants. Active recruitment
for this study included staff initiated phone contacts
with adolescents who participated in the phase 1 qualita-
tive portion of this study and targeted recruitment of ad-
olescents from one afterschool program at a community
center. For this study, passive recruitment via word-of
-mouth was the most effective recruitment strategy. All
study materials, methods, and study ethics were ap-
proved by the Institutional Review Board of the Univer-
sity of Alabama at Birmingham.

To identify an acceptable sample size for this study,
we generated a series of multivariate linear regression
models using the PASS statistical software. The sample
size was calculated based on a significance level o = 0.05
with varying levels for beta such that Power (1- Beta)
equals 0.90, 0.85, or 0.80. The sample size calculations
were adjusted for the multivariate nature of the analyses
by including a conservative estimate of the R*> (R =
0.10) that is attained when family income, a primary in-
dependent variable used in our proposed sampling pro-
cedure, is regressed on 10 other independent variables in
the regression models. The sample size calculations are
strong evidence that the proposed sample size of 120
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provided enough power to conduct the multivariate ana-
lysis for this study.

Data were collected in Spring 2011 and all study re-
lated events were held at the University of Alabama at
Birmingham, Division of Preventive Medicine. Of the
145 adolescents screened to be eligible, 116 (54 percent
female and 46 percent male) completed the study. The
remaining 29 eligible participants reported scheduling
conflicts as the main reason for not participating in the
study meetings.

Procedures

Parents and adolescents who expressed interest in the
study were invited to participate in a 90-minute study
meeting. Prior to study participation, trained staff
obtained informed consent from the parents and assent
from the adolescents. During the meeting, adolescents
and their parents completed self-administered paper
surveys and the adolescents received accelerometers,
which they returned approximately one week after the
initial meeting. Parents and adolescents received $10
each for completing the surveys and adolescents re-
ceived an additional $25 dollars for wearing and
returning the accelerometer.

Measurements
Dependent variables

Body mass index (BMI) Trained research staff collected
anthropometric measurements. To obtain height mea-
surements, adolescents’ were measured without shoes
using a portable stadiometer (Seca 213). Height was
measured to the nearest 0.1 cm. To obtain weight mea-
surements, adolescents wore light clothing and were
weighed without shoes to the nearest 0.1 kg using a
digital scale (Seca 813). Two independent measurements
were taken for weight and the average of the two was
used. BMI was calculated using the formula kg/m®.

Obesity status BMI was collapsed into categories of
normal weight, overweight or obese using the Inter-
national Obesity Taskforce cut offs which average data
from six countries (Brazil, Great Britain, Hong Kong,
Netherlands, Singapore and the United States) [35]. The
age-sex specific centile curves correspond to adult cut
off points of 25 kg/m> (overweight) and 30 kg/m’
(obese) at age 18 years of age.

Independent variables

Perceived neighborhood disorder Parents and adoles-
cents self-reported neighborhood conditions using the
full 15-item version of the Ross and Mirowsky Neigh-
borhood Disorder Scale [36]. Because there were no
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significant differences in mean neighborhood disorder
scores between parents and adolescents, we used adoles-
cent responses for all analyses. The Neighborhood Dis-
order statements assessed perceptions of physical and
social disorder and a prosocial neighborhood environ-
ment. Examples of the scale items include ‘there are too
many people hanging around on the streets near my
home, ‘my neighborhood is noisy, and ‘I can trust most
people in my neighborhood.” A Likert format (‘strongly
agree = 4 to ‘strongly disagree’ = 1) was used to collect
response options for the neighborhood disorder scale.
For this scale, the prosocial neighborhood environment
items were reverse coded. The responses for the items
were summed and the possible score values were 15 to
60, with higher scores indicating greater perceived
neighborhood disorder. The Cronbach’s alpha was a =
0.913. We constructed quartiles to examine outcomes of
interest by quartiles of perceived neighborhood disorder.

Physical activity

Objective assessment

We assessed adolescents’ physical activity via accelerometry.
Adolescents wore the Actigraph uniaxial accelerometers
(Model GT1M; Actigraph Manufacturing Technology
Inc.,, Pensacola, FL, USA) which have demonstrated high
reliability for this population [37]. The research staff
explained the purpose of the accelerometer and demon-
strated its use at the study meeting. Adolescents were
asked to wear the accelerometers at their waist for 7 con-
secutive days including nights and were instructed to re-
move them only for bathing or swimming purposes. To
improve compliance with the accelerometer protocol, at
least two reminders were sent through email, text mes-
sage, or phone call based on the participants’ desired
method of contact. We followed the protocols of Toriano
et al. [7] for collecting accelerometer data. Epoch length
was set at one minute and data were expressed as counts
per minute (counts min*). Accelerometry data were con-
sidered valid if counts were present for at least three days
with at least 8 hours of recording per day. We used vali-
dated child and age specific algorithms to determine phys-
ical activity [7]. We converted the accelerometer data to
Metabolic Equivalents (METs). Daily and total counts per
minute were summed and averaged as minutes spent in
sedentary (1 to 1.5 METs), light (1.5 to 4 METs), moderate
(4 to 7 METs) and vigorous (> 7 METSs) physical activity.
We used these criteria for METs to account for the higher
resting energy expenditure of adolescents [38]. Because
children engaged in few minutes of vigorous physical activ-
ity, values were combined with moderate physical activity.

Subjective assessment
Adolescents recorded their daily physical activity for two
weekdays and one weekend day using the validated
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3-Day Physical Activity Recall log (PDPAR) [39,40]. Each
log was divided into 30 minute blocks and the adoles-
cents recorded their main activity for each block. Ado-
lescents provided open-ended responses, which were
used to identify types of physical activity that adolescents
engaged in while wearing accelerometers. Trained staff
coded the open-ended responses to the 71 activities in-
cluded in the 3DPAR logs using established methodology
[39]. The staff then calculated the average time spent on
each activity.

Covariates

Age, sex, and socioeconomic status were examined as
possible covariates. Parents reported for the child the
age and sex of the child. Age was examined as a con-
tinuous measure and sex was examined as a categorical
variable. To obtain measurements of socioeconomic sta-
tus, parents self-reported their total annual household
income and the highest level of education completed
by any adult in the household (1 = less than high school,
2= complete high school, 3 = some college, and 4 =
college graduate). For analyses, income and education
were treated as ordinal variables.

Data analysis

All variables were examined for normality using the
Shapiro-Wilk test. Because there were some variables
that were not normally distributed, we conducted non-
parametric statistical tests where appropriate. Initially,
we conducted analyses stratified by gender but found no
significant differences; thus, all analyses presented in-
clude results for both girls and boys together. Means,
standard deviations, and percentages were computed for
the dependent and independent variables by quartiles of
perceived neighborhood disorder. Simple bivariate correla-
tions for all independent variables were evaluated to test
for multicollinearity [41,42]. None of the variables were
significantly correlated and all independent variables and
covariates were included for analysis. One-way ANOVA,
Kruskal-Wallis tests or Chi-square were conducted to
assess significant differences for the dependent and inde-
pendent variables a<.05, by quartiles of perceived neigh-
borhood disorder.

We conducted single mediation analyses to examine
whether the relationship between neighborhood disorder
and body mass index was significantly mediated by phys-
ical activity. In these analyses, we assessed neighborhood
disorder as a continuous variable and examined adoles-
cent obesity status categories (1 = normal weight, 2 =
overweight and 3 = obese) that corresponded to the
International Obesity Taskforce centile curves. To exam-
ine the indirect (mediational) effect in these models, we
used the bootstrap procedures outlined by Preacher and
Hayes [43] and we used their publicly available Indirect
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SAS macros available at http://www.afhayes.com/spss-
sas-and-mplus-macros-and-code.html. Bootstrapping is
a nonparametric procedure that is robust to departures
from the assumptions of normally distributed sampling
distributions and is the most appropriate method for
small sample sizes [43]. We included the bias-corrected
(BC) and bias-corrected and accelerated (BCa) confi-
dence intervals to account for the asymmetric distribu-
tion of point estimates [43]. We set the BCa confidence
intervals at 0.95 with 5000 resamples for bootstrapping
[43]. To model the quadratic association of education
with obesity, we created a variable, squared-education
for each participant and this non-linear effect was added
as a covariate along with education in the mediation
models. As recommended by Preacher and Hayes, all of
the point estimates presented in the mediation analysis
are the unstandardized beta coefficients [43]. The prob-
ability criterion was set at a <0.05. We used SAS version
9.2 (SAS Institute Inc, Cary, NC) for all analyses.

Results

Descriptives

Of the 116 adolescents who participated in the study, 15
were excluded due to missing/incomplete data (nine
were missing information on perceived neighborhood
disorder, four were missing information on income, one
was missing information on BMI and one did not have
accelerometer data for three days). There were no sig-
nificant differences between adolescents with missing
data and participants included in data analyses in age,
sex, socioeconomic status, perceived neighborhood dis-
order, moderate-to-vigorous physical activity, or BMI, so
no imputation was applied.

Table 1 presents means of the full perceived neighbor-
hood disorder scale, as well as physical disorder, social
disorder and prosocial environment subscales for the full
sample. On average, the participants averaged in the
middle-range of values of perceived neighborhood dis-
order and the various subscales.

Table 2 presents the characteristics of the participants
for the full sample and by quartile of neighborhood dis-
order, where higher quartiles indicate greater perceived

Table 1 Descriptives of the perceived neighborhood
disorder scale and subscales

Full sample (N = 101)

*Neighborhood disorder (15 - 60) 2681 + 896
Physical disorder subscale (4 — 16) 6.67 £ 291
Social disorder subscale (6 — 24) 829 + 355
*Prosocial environment subscale (20-5) 11.86 = 440

*Neighborhood disorder and subscales, values in parentheses represent range
of possible values.

*Prosocial environment is reverse coded, with lower scores representing a
more prosocial environment.
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neighborhood disorder. There were no significant differ-
ences in the age or sex of participants by quartile of dis-
order. A significantly greater percentage of overweight
and obese children were in the highest quartile of per-
ceived neighborhood disorder. There were no significant
differences in total minutes spent in physical activity at
any activity level by quartile of perceived neighborhood
disorder. There were also no significant differences in
self-reported minutes spent participating in physical ac-
tivities (i.e. basketball, football, dance, walking) by quar-
tile of perceived neighborhood disorder. There were no
significant differences in income by quartile of perceived
neighborhood disorder. There were also no significant
differences in education levels by perceived neighbor-
hood disorder; and almost half of the adolescents in the
sample resided in households where an adult had
obtained a college degree or higher.

Mediation model

Figure 1, Panel a presents the unstandardized beta coef-
ficients for the unmediated association of perceived
neighborhood disorder with obesity status, while con-
trolling for income, education, age and sex. Perceived
neighborhood disorder was significant and positively
related to obesity status. Panel b of Figure 1 presents the
unstandardized beta coefficients for the model examin-
ing whether moderate-to-vigorous physical activity me-
diated the relationship of perceived neighborhood
disorder on obesity status. Perceived neighborhood
disorder was not significantly related to moderate-to-
vigorous physical activity. However, moderate-to-vigor-
ous physical activity was significant and inversely associ-
ated with obesity status. The direct path of perceived
neighborhood disorder remained statistically significant
and there was no evidence that moderate-to-vigorous
physical activity mediated the relationship of perceived
neighborhood disorder on obesity status (Table 3). We
also examined whether vigorous physical activity medi-
ated the associations of perceived neighborhood disorder
on obesity status (data not shown) and found results
similar to those presented.

Discussion

This study set out to examine if subjective reports of
perceived neighborhood disorder were associated with
objectively measured physical activity and obesity status
among African American adolescents. For the current
study, accelerometer data indicated that the adolescents
were engaged in low levels of moderate-to-vigorous
physical activity (less than 30 minutes daily) and almost
half of the adolescents (43 percent) were either over-
weight or obese. Using the conceptual model developed
by Burdette and Hill [32], it was hypothesized that living
in disordered neighborhoods would affect obesity status
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Table 2 Demographic characteristics, body mass index and physical activity by quartile of perceived disorder, higher

quartiles indicate higher perceived disorder

Full sample Quartile 1 Quartile 2 Quartile 3 Quartile 4 Test statistic
N =101 Perceived Perceived Perceived Perceived EFC_:,:;?;::: r)e;;:j
disorder disorder disorder disorder p-value
n=23 n=26 n=20 n=32
Age 13.99 + 1.31 1373 £1.28 14.07 £ 1.38 14.05 + 1.27 14.06 + 1.34 0367 0784
Sex (% female) 55 47.83 61.54 65.00 46.88 25790462
Income
< $30,000 24 (23.76) 521.74) 3(1154) 5 (2500 113438 8942 0177
$30,001 - $60,000 45 (44.55) 8 (34.78) 14 (53.85) 7 (35.00) 16 (50.00)
$60,001+ 32 (31.68) 10 (43.48) 9 (34.62) 8 (40.00) 5 (15.63)
Highest education level
Attained in the household (by any adult)
< High school 4 (3.96) 2(870) 1(3.85) 0 1(3.13)
High school 9 (891) 1(4.35) 2 (7.69) 2 (10.00) 4 (12.50) 03317 0565
Some college 39 (3861) 8 (34.78) 6 (23.08) 13 (65.00) 12 (37.50)
College+ 49 (48.51) 12 (52.17) 17 (65.38) 5 (25.00) 15 (46.88)
Weight (kg) 6530+ 1977 5912+ 1344 6337 £16.26 61.92 + 9.71 7342 + 2747
Height (inches) 64.77 + 3.71 64.05 + 4.04 65.29 + 395 64.61 + 2.83 64.97 +3.81
Obesity status n (%)
Normal Weight 57 (56.44) 14 (60.87) 16 (61.54) 23 (60.00) 15 (46.88) 5772 0016
Overweight 26 (25.74) 8 (34.78) 7 (26.92) 7 (35.0) 4 (12.50)
Obese 18 (17.82) 1(435) 3(11.54) 1(5.0) 13 (40.63)
Physical activity (total minutes)
Sedentary 1050.34 £ 8452 1040 £ 87.82 104557 £ 9291 107643 + 71.52 1046.38 + 82.75 0.71° 0546
Light 35628 £ 7525 35666+ 7758 36809+ 8434 32980+ 5160 35820+ 76.86 096 °, 0417
Moderate 2690 £ 1846 3219+ 2078 2406 £17.50 1992 £ 14.10 2933 £ 1876 520° 0.157
Vigorous 2.81 +4.05 4.00 + 5.02 226 + 324 1.96 + 2.39 287 + 455 3.19°, 0.362
Self-reported physical activity®
(total minutes)
Basketball 4483 £ 66.11 6254 £8759 4366 £ 5142 26.02 + 5993 3837 £ 55.09 0.63°, 0600
Dance 8.08 £ 2020 643 £ 2157 0 19.90 + 29.30 847 £ 1896 1.28°, 0 290
Football 1204 £ 2896 2223 + 4275 3.75 £10.60 19.89 + 35.22 5.16 £ 14.25 151° 0224
Walking 11.03 + 1831 1392 + 2517 1420+ 1763 0 1129 + 149 107° 0372

Obesity Status categories were developed using the International Obesity Taskforce estimates that correspond to overweight (25 kg/m?) and obesity (30 kg/m?) at

18 years of age.

2 P refer to the test statistic used to test for significant differences between quartiles.
9dSelf-reported physical activity logs were completed by the adolescents, the data reported represent the average minutes spent in the most frequently reported

activities for boys and girls.

through less participation in physical activity. The
current research provides partial support for the concep-
tual model and suggests that while adolescents’ percep-
tions of neighborhood disorder are significantly related
to obesity status, physical activity may not be a signifi-
cant mediator of this relationship.

The current study findings are supported by the litera-
ture evaluating relationships of neighborhood social con-
text on obesity. Evenson and colleagues assessed the
relationship between neighborhood factors and BMI for

adolescent girls and their findings suggest that neighbor-
hood factors such as low levels of crime, seeing other
children playing outside, and the availability of recre-
ational facilities are associated with lower BMI [33]. Al-
though they note that the influence of neighborhood
factors is minimal, the neighborhood context may be im-
portant and may operate to protect adolescent girls from
obesity [33]. In the current study, the associations are
also minimal, but statistically significant. While some re-
search studies do not find significant associations of
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0.025 p = 0.004
Perceived Obesity Status
neighborhood
disorder
Income -
Education e
Education? L
Age o
Sex e

(@)

Income
Education
Education®
Age
Sex
g 1 Moderate and -0.014 p=0.001
208 p=0.310 vigorous physical :
activity i
(b) v
Perceived Obesity Status
neighborhood
disorder 0.027 p=0.001

Figure 1 Simple mediation model for the relationships between perceived neighborhood disorder and obesity status. Panel (a) path
estimates for the direct effect of perceived neighborhood disorder on obesity status (controlling for income, education, education? -to control for
the non-linear effects of education, age and sex) (b) path estimates of the indirect effect of perceived neighborhood disorder on obesity status
(controlling for income, education, education? -to control for the non-linear effects of education, age and sex).

neighborhood context with obesity among children
[29,44], the associations observed during adolescence
may suggest that the obesogenic effects of neighborhood
disorder emerge over time. For the current study, ado-
lescents who live in disordered neighborhoods are more
obese and because obesity tracks into adulthood, they
may have increased risks for adverse health outcomes
later in life. Future studies should longitudinally assess
perceived neighborhood disorder characteristics and child-
hood adiposity to examine the timing and extent to which
perceived neighborhood disorder characteristics begin to
develop into increased obesity risk among youth.
Contrary to the expected findings outlined by the con-
ceptual model, we did not find significant associations
between perceived neighborhood disorder and object-
ively measured physical activity. While a few studies

report significant associations between neighborhood
disorder and physical activity, these studies typically
rely upon self-reported physical activity assessments
[32,45-47]. However, the use of accelerometry in the
current study provides an objective measurement of
physical activity and contributes to the literature that
suggests a null relationship. Previous studies using ob-
jectively measured physical activity also indicate that
neighborhood safety and disorder may not be associated
with child and adolescent physical activity levels [48].
Studies that examine area-level SES also do not find
significant relationships with physical activity [24]. Cu-
mulatively, these research findings may suggest that
neighborhood social contexts are not associated with
physical activity when physical activity is measured
objectively.

Table 3 Indirect effects of perceived neighborhood disorder on obesity status among adolescents (unstandardized)

Bias-corrected point estimate (ab) S.E. Bias-corrected accelerated bootstrap
95% confidence interval
Model summary for Obesity Status Lower Upper
Moderate & vigorous physical activity 0. 000 0.003 —-0.010 0.004
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However, there may be specific neighborhood features
of social and physical disorder that directly affect phys-
ical activity. When we examined bivariate correlations
between individual items from the perceived neighbor-
hood disorder scale and physical activity (data not
shown), specific elements of neighborhood disorder such
as drug use in the neighborhood, was significantly and
negatively associated with participation in moderate-
to-vigorous physical activity among adolescents. Evenson
and colleagues also examined specific social and built
environment factors related to physical activity and
showed that while perceived neighborhood crime is not
associated with physical activity, factors such as street
lights, recreational facility access, and the presence of
other children playing outside are associated with
greater non-school related physical activity participation
for adolescent girls [33]. Therefore, while perceived
neighborhood social disorder such as crime levels may
decrease feelings of safety, it appears that population
density on the streets may provide a buffering effect
[33]. Future studies that incorporate accelerometry
should separate school based physical activity from non-
school based physical activity and disaggregate features
of neighborhood disorder to determine the extent to
which neighborhood factors may affect physical activity
among children. This type of research is especially im-
portant if children get most of their physical activity at
school [26].

The current study findings provide support for the in-
verse association of moderate-to-vigorous physical activ-
ity with obesity status. Although most children in this
study did not meet daily recommendations of at least 60
minutes of moderate-to-vigorous physical activity, their
participation in physical activity appeared to be protect-
ive against obesity. We also examined other types of
physical activity data from the accelerometers including
models of participation in light or vigorous physical ac-
tivity in association with obesity, but found no signifi-
cant associations (data not shown). As a supplement to
the objective accelerometer data, we also examined ado-
lescents’ qualitative reports of the types of physical activ-
ities that they participated in and the duration of these
activities. Among adolescent girls, the most frequently
reported physical activities were walking for exercise,
dance, and basketball. Among boys, the most frequently
reported activities were basketball, football and walking
for exercise. Although adolescents subjectively reported
being physically active, the accelerometer data reflected
that the activity levels were insufficient to meet the
recommended physical activity guidelines. However,
research findings from a nationally representative sample
of children and adolescents, indicate that children and
adolescents are more likely to engage in unstructured
sporadic physical activity than structured physical

Page 8 of 10

activity [49]. These sporadic bouts of physical activity
are inversely associated with overweight and obesity and
are independent of total physical activity. This suggests
it is important to measure both sporadic physical activity
in addition to a measure of moderate-to-vigorous phys-
ical activity [49].

Because physical activity did not appear to mediate the
association of perceived neighborhood disorder and
obesity, future research should analyze the additional
neighborhood disorder pathway of diet, which is a key
component of the perceived neighborhood disorder con-
ceptual model outlined by Burdette and Hill [32]. Fast
food density and grocery store access, and fruit and
vegetable availability are known to differ by neighbor-
hood context [50-55] and these neighborhood features
are associated with poorer diet quality and adolescent
obesity [56,57]. An exploration of the relationship to diet
in conjunction with the neighborhood pathway through
physical activity may provide more evidence for the
mechanisms through which perceived neighborhood dis-
order affects adolescent obesity.

While informative, this study is not without limitation.
The sample size is relatively small and was obtained
from a limited geographical region. As such, the current
findings may not be generalizable to African American
adolescents as a whole. Further, the sample data are
cross-sectional in nature and therefore causality could
not be established. Also, while the use of accelerometer
data strengthened the findings, the data presented may
not represent regular physical activity patterns of adoles-
cents throughout the year. Additionally, research sug-
gests that since children engage in very short bouts of
sporadic vigorous physical activity, the 60 second epoch
length of the accelerometery may underestimate the
amount of moderate-to-vigorous physical activity pat-
terns of the adolescents [58]. Further, this study did not
include subjective or objective measures of stress as sug-
gested by the conceptual model of Burdette and Hill
[32]. Future work should incorporate these measures to
examine the extent to which neighborhood disorder dir-
ectly affects psychological and physiologic functioning.

Despite the study limitations, this research has signifi-
cant strengths and contributes to the neighborhood and
health literature by incorporating a conceptual model
to examine the mechanisms through which perceived
neighborhood disorder may affect obesity risk among
African American adolescents, a population who experi-
ences higher prevalence of obesity. Further, the inclusion
of traditional measures of body mass index coupled with
objective measures to assess physical activity, strengthen
the current study findings and suggest that perceived
neighborhood disorder and the low levels of physical ac-
tivity observed among adolescents may contribute to
obesity. Future intervention efforts to reduce obesity
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among African American adolescents should be developed
to address strategies to increase physical activity and to
modify features of the perceived neighborhood environ-
ment contexts that are directly associated with obesity.

Conclusions

The current study findings highlight the associations of
adolescents’ perceptions of neighborhood disorder and
physical activity with obesity status among African
American adolescents, a population who is at high risk
for both low-physical activity participation and obesity.
While the findings indicate that physical activity may
not mediate associations of neighborhood disorder on
body mass, both may play a role in contributing to obes-
ity. Therefore, community-based interventions to de-
crease obesity among African American adolescents
should devote attention to both neighborhood percep-
tions and physical activity outcomes.
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