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Abstract
Quantifying the effects of specific neighborhood features on self-reported health is important to
understanding the global health impact of neighborhood context. We investigated associations of
neighborhood poverty, sociability and walkability with self-rated physical and mental health in the
Multi-Ethnic Study of Atherosclerosis (MESA). In separate models, each neighborhood variable
was associated with physical health but associations with sociability and walkability were stronger
than those for poverty. Only walkability remained significant after adjusting for the other
neighborhood variables. There was no evidence that self-rated mental health as assessed by the
SF12 was associated with neighborhood poverty, walkability or sociability. This study provides
information on how neighborhood context is associated with global health in diverse midlife and
older persons.
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Understanding the determinants of self-reported physical and mental health is important in
aging populations because such measures are indicative of quality of life (Alonso et al.,
2004), and predict functional decline, other key health indicators, and mortality (Lee, 2000,
Benyamini et al., 1999). Unlike objective markers of health, measures of self-rated health
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provide insight on how satisfied an individual is with his/her health, the way someone feels
physically and emotionally, and how well a person is able perform every day activities. This
information is valuable because it reflects an individual’s own judgment about how well
they function in the world, and because it captures multiple aspects of health. For example,
determinants of self-rated health include illness, mental health, lifestyle factors including
physical activity and overweight (Molarius et al., 2007), tiredness, depression, pain
(Molarius and Janson, 2002), psychosocial stressors, and social supports, some of which
may not be captured in a single disease diagnosis (Giordano and Lindstrom, 2010). Self-
rated health is therefore an integrated reflection of multiple health indicators, providing a
broader picture of health compared to separate evaluations of individual health indicators.

The neighborhood environment may represent a meaningful opportunity to improve self-
reported health because it has been shown to shape both health behaviors (such as physical
activity, weight control, and smoking) and health outcomes (such as prevalence of chronic
conditions and mental health) that are linked to self-rated health (King, 2008, Moore et al.,
2009, McNeill et al., 2006, Ding and Gebel, 2012, Karasek et al., 2012, Choi and
Schlichting-Ray, 2001, Brennan and Turrell, 2012, Auchincloss et al., 2009, Gidlow et al.,
2010, Wilson et al., 2004). Although understanding the causal processes through which
neighborhoods may affect health requires the testing of hypotheses about how various
features of neighborhoods may affect specific health outcomes, quantifying the associations
of neighborhood characteristics with global health measures is useful in understanding the
global impact of neighborhood features on health and perceived quality of life generally.

A number of analyses have investigated associations of neighborhood deprivation, poverty
or SES with self-reported health, finding that higher neighborhood deprivation is associated
with worse self-rated health (van Jaarsveld et al., 2007, Wen et al., 2003, Verhaeghe and
Tampubolon, 2012, Poortinga et al., 2008, Becares et al., 2012, Stafford et al., 2004). A
growing body of work has also investigated associations of specific neighborhood features
(such as facilities and services, green space, safety, and social connections) with self-rated
health measures (de Vries et al., 2003, Maas et al., 2006, Collins et al., 2009, Cummins et
al., 2005, Weden et al., 2008, Bond et al., 2012, Gidlow et al., 2010). While some studies
have investigated both neighborhood deprivation and more specific measures
simultaneously many included only selected populations (Wen et al., 2003, Poortinga et al.,
2008, Stafford et al., 2004) or focused on a narrow geographic area, such as a single city
(Wen et al., 2003). No studies of which we are aware have evaluated neighborhood
deprivation and more specific features simultaneously in relation to self-reported health in
diverse mid-life and older persons from broad geographic areas. In addition, few
neighborhood studies have examined the physical and mental health related aspects of self-
rated health separately (Gidlow et al., 2010).

It has been postulated that a number of factors (such as age, individual-level SES, or the
extent to which individuals spend time in their neighborhoods) may be important in shaping
an individual’s vulnerability to environmental effects (Kim, 2008, Ding and Gebel, 2012,
Cummins et al., 2005, Weich et al., 2003). However, research on modifiers has had mixed
results (Wong et al., 2009, Fone et al., 2007b, Kavanagh et al., 2006) possibly because of the
large number of modifiers that have been explored and the possibility that the effect
modification itself is modified by the larger context. A key modifier is likely to be the extent
to which individuals spend time in their neighborhood or rely on their neighborhood for
resources and social interactions. Learning more about how certain groups respond to their
environment remains an important challenge (Ding and Gebel, 2012).

We quantified associations of neighborhood poverty and two specific features of
neighborhood social and physical environments neighborhood sociability and walkability)
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with self-rated physical health and mental health in a large and diverse population-based
sample of middle aged and older adults. In addition, we evaluated whether the associations
between neighborhood poverty and health were explained by neighborhood sociability and/
or neighborhood walkability. Because income, education and employment status may
influence the time people spend in their neighborhoods or the degree to which they depend
on neighborhood resources, we examined whether the association of health with specific
neighborhood features differed depending on these characteristics.

Methods
Study Sample

The Multi-Ethnic Study of Atherosclerosis (MESA) was initiated in 2002 to investigate the
prevalence, correlates, and progression of subclinical cardiovascular disease in men and
women. Details about the study design are published elsewhere (Bild et al., 2002). Briefly,
between July 2000 and August 2002, 6814 individuals who self-identified as white, black,
Hispanic, or Chinese, were aged 45 to 84 years and free of clinically apparent cardiovascular
disease were recruited from six US communities: Baltimore City and Baltimore County,
Maryland; Chicago, Illinois; Forsyth County, North Carolina; Los Angeles County,
California; Northern Manhattan and the Bronx, New York; and St. Paul, Minnesota.
Individuals were excluded from the MESA sample if they had certain medical histories,
were pregnant, spoke other than English, Spanish, Cantonese or Mandarin, resided in a
nursing home, or planned to leave the community within five years (Bild et al., 2002).

Of the 6814 individuals in the original cohort, 581 did not provide data for exam 2, 150 did
not consent to the neighborhood study, 47 had poor quality or unusable latitude/longitude
values, and 77 had missing values for an outcome variable, leading to the final analytic
sample of 5959 participants. The 855 excluded participants were significantly older, and
were significantly more likely to be female and non-white with a lower education level, but
differences were of small magnitude.

Outcome variables: SF12 Health Survey
A slightly modified version of The 12-Item Short Form Health Survey, Version 2.0
(SF12v2) was used as a measure of self-rated health and well-being (Ware et al., 1996). The
SF12v2 is a shorter version of the SF36v2. The physical component summary (PCS) and the
mental component summary (MCS) were each calculated based on the raw score from the
same 12 questionnaire items; however, different weights were applied to each question for
the PCS and MCS (Ware et al., 1995). For example, the PCS weighted questions about
physical functioning, physical tasks and bodily pain more heavily weighted whereas
questions about social functioning, limitations due to emotional problems and mental health
were more heavily weighted in the MCS. Each score (range 0–100 points) was standardized
according to the U.S. population so that scores above 50 are interpreted as higher than the
average in the general U.S. population and those lower than 50 are below the average. Both
the PCS and MCS component scores have adequate reliability and validity (Ware et al.,
1996, Cheak-Zamora et al., 2009) and are used widely (Gandek et al., 1998). The SF12 was
administered at the second MESA examination.

Exposure Measures: Neighborhood Poverty and Neighborhood Scales
Neighborhood poverty quantified the percent of residents in a participant’s census tract that
were at or below the poverty level in the year 2000. For example, a four-person family unit
with two children and an annual income of less than $17,463 in 2000 would qualify as being
in poverty (U.S. Census Bureau, 2009). The data were obtained from the US Census Bureau
(Bureau, 2001).
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Neighborhood scales were created based on survey responses of residents who rated the
aesthetic quality, safety, social cohesiveness and walking environment of their
neighborhoods (the mean of each scale item is shown in Table 1). On the survey,
“neighborhood” was defined for participants as a one-mile radius around their home. To
create these scales, data collected from MESA participants was combined with data from
participants in a survey administered to other residents of MESA neighborhoods (referred to
as the Community Survey) to create summary measures for each census tract. Census tract
level measures were linked to each MESA participant based on their home address.
Community Survey participants were recruited using random-digit-dialing (RDD) (Mujahid
et al., 2007). The MESA data was supplemented with the Community Survey data in order
to have larger sample sizes within each neighborhood (census tract) and improve the
reliability and validity of the neighborhood level estimates.

Conditional empirical Bayes estimation was used to develop estimates of each neighborhood
construct for each census tract (Mujahid et al., 2008). Empirical Bayes estimates are
essentially a weighted average of the mean for each neighborhood and the mean across all
neighborhoods in the study, where the weights are proportional to the reliability of the
neighborhood measure. The empirical Bayes approach improves the estimates for census
tracts with small numbers by borrowing information across tracts. The estimates we used
were conditional on site and adjusted for age, gender, and survey type (MESA vs. the
Community Survey) to account for differences in the characteristics of respondents across
census tracts. Each score has a total possible range from 1–5. Mean (SD) empirical Bayes
estimates for each scale were: aesthetic quality [3.6 (0.39)], safety [3.6 (0.37)], social
cohesion [3.5 (0.22)] and walking environment [3.9 (0.30)]. These scales have been shown
to be reliable (Mujahid et al., 2007).

Additional covariates
Age at MESA exam 2 (calculated using date of birth), sex, race/ethnicity (white, Chinese,
African American, Hispanic), site (Maryland, Illinois, North Carolina, California, New
York, Minnesota), and the highest year of education completed were assessed via
questionnaire. Annual personal income was calculated by dividing annual household income
(the midpoint of questionnaire-based categories) by the number of people it supported.
Measured weight and height values were used to calculate BMI, using the standard formula:
weight (kg)/height (m)2. Diabetes mellitus was defined by 2003 American Diabetes
Association criteria (Genuth et al., 2003), which includes a fasting glucose level of 126 mg/
dL or higher or taking insulin or oral hypoglycemic agents. Hypertension was defined as a
blood pressure ≥140/90 mm Hg or a history of hypertension and use of blood pressure
medications. Total moderate and vigorous physical activity in a typical week in the past
month was used as a measure of physical activity.

Statistical Analysis
Because the four neighborhood characteristic survey scales (aesthetic quality, safety, social
cohesion and walking environment) were moderately to highly correlated (Spearman
correlation coefficients ranged from 0.09 to 0.8 but most were between 0.6 and 0.7; all
p<0.0001), we combined the scales into linear combination variables using principal
components analysis with orthogonal rotation. This procedure reduced the number of
exposure variables and the number of comparisons made. The two factors that emerged from
this analysis are referred to here as “sociability” and “walkability” named for the underlying
variables that compose each. Each of these two variables is a standardized estimate of the
principal component values. The sociability variable accounted for 62% of the variance in
the original 4 variables; the three variables that loaded most highly were included in the final
variable: social cohesion (rotated factor loading 0.93), safety (rotated factor loading 0.81)
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and aesthetic quality (rotated factor loading 0.94). The walkability variable accounted for
25% of the variance in the original variables but only the walking environment loaded
highly (rotated factor loading 0.98) onto this variable so it was kept as a separate variable.
Correlations among the neighborhood variables (neighborhood poverty with sociability or
walkability) were estimated using Spearman rank correlation coefficients.

Unadjusted associations were examined by calculating mean PCS or MCS for low, medium
and high categories (based on tertiles of the distribution) of each neighborhood
characteristic. Population average linear regression models were fit using generalized
estimating equations (Liang and Zeger, 1986) with continuous PCS or MCS score as the
outcome variable and neighborhood poverty, sociability, and/or walkability as the exposures
of interest. The sample was distributed in 1300 census tracts with a median of 2 participants
per tract (SD 10, 25–75th percentiles 1 and 5, respectively); the models accounted for the
correlation in outcomes within census tracts and allowed for variable numbers of
participants per tract. Since descriptive analyses did not show evidence of a threshold effect,
neighborhood variables were included in regression models as continuous variables and
were scaled so that a one unit increase was equivalent to the difference between the 90th and
10th percentile (or the 10th and 90th percentile for neighborhood poverty which is inversely
associated with health). This approach has been used in prior work (Auchincloss et al.,
2009) and has two key advantages: (1) it allows direct comparisons of the strengths of the
associations across different neighborhood variables and (2) it facilitates interpretability as it
illustrates the strength of the association that would be observed (based on the beta
coefficient for the continuous independent variable) across the maximum range of the
distribution of the neighborhood variable observed in the data (excluding outliers above the
90th or below the 10th percentile).

We fit two sets of models progressively adjusted for sets of variables. “Model 1” adjusted
for known confounders of the association of neighborhood characteristics with health
including sex, age, race/ethnicity, education, income and site. “Model 2” added variables
that could be either confounders or mediators because prior work has shown them to be
potentially influenced by neighborhood characteristics. These variables included BMI, type
2 diabetes, hypertension, history of cardiovascular disease (including cardiac arrest, angina,
and stroke) and physical activity.

In order to compare the associations of each neighborhood variable with the outcomes, each
neighborhood variable was first examined separately in models 1 and 2. Then in order to
address our research question regarding whether the associations between neighborhood
poverty and health were explained by neighborhood sociability and/or neighborhood
walkability, we fit models that included neighborhood poverty and each of the other two
neighborhood variables separately as well as a full model that included all three
neighborhood variables. In order to examine our hypothesis regarding effect modification,
we added a proposed effect modifier (i.e. employment status, income or education) to the
model and interacted that variable with each neighborhood variable in model 2. Effect
modification was evaluated in a separate model for each neighborhood variable. For these
analyses, persons were defined as employed if they reported being currently employed or
self-employed at a job for pay.

Results
MESA participants’ age ranged from 46–86 years, [mean (SD) age 63.5 (10.1) years; Table
2]. Nearly 40% of participants were white, 26.9% were African American, and 21.5% were
Hispanic (Table 2). Just over half of participants earned less than $40,000 annually, and
about 12% earned less than $12,000 per year. Most had a Bachelor’s degree (37.1%) but
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roughly a third only had a high school or equivalent or less. The average BMI was in the
overweight range [mean (SD) 28.4 (5.5) kg/m2].

The mean (SD) PCS score was 48.8 (9.2) points (Table 2), just below the average for the US
population. As expected, the average score was significantly better in younger persons,
males, whites, and those with higher incomes, greater education level and lower BMI (not
shown). The average (SD) MCS score was just above the national average [50.6 (9.3) points;
Table 2]. In general, the differences in MCS scores were not as great when comparing across
these same characteristics, though younger people, males, the more educated, and those with
higher income levels tended to have better scores (not shown). The median percent of people
living at or below the poverty level in all census tracts was 13% (IQR 16%; 5th percentile
2.5% and 95th percentile 37%). Neighborhood sociability and neighborhood poverty were
fairly highly correlated (r=−0.73), whereas neighborhood walkability and neighborhood
poverty were much less correlated (r=−0.23).

The Figures show mean PCS and MCS scores by tertiles of neighborhood poverty, (Figure
1), neighborhood sociability (Figure 2) and neighborhood walkability (Figure 3), adjusted
for age and sex. Both mean PCS and MCS declined as neighborhood poverty increased (p
for trend <0.0001 and 0.005, respectively; Figure 1). A similar pattern was observed across
sociability tertiles; mean PCS and MCS are higher in neighborhoods of higher sociability in
a graded fashion (both p for trend <0.0001; Figure 2). Whereas mean PCS score decreased
approximately linearly as neighborhood walkability decreased (p<0.0001), mean MCS score
is linear but has a slightly flatter trend across the tertiles (p=0.05; Figure 3).

In separate adjusted models, greater neighborhood poverty, and poorer neighborhood
sociability and neighborhood walkability were each significantly associated with lower PCS
(Table 3). The mean difference in PCS between the 10th and 90th percentile of neighborhood
poverty was 1.0 (95% CI: 0.3, 1.8) after adjusting for sex, age, education, income, race and
site (model 1). The association remained similar (mean difference 0.9 (95% CI: 0.2, 1.7)
after further adjustment for BMI, type 2 diabetes, hypertension, cardiovascular disease and
physical activity (model 2). Associations of neighborhood sociability with PCS were
stronger than those observed for poverty: mean difference between the 90th and 10th

percentile of neighborhood sociability [1.9 (95% CI: 0.9, 2.9] after adjusting for model 1
variables and [1.7 (95% CI: 0.8, 2.6)] after adjustment for model 2 variables. Walkability
was also more strongly associated with PCS than poverty: mean difference comparing the
90th to the 10th percentile was [1.8 (95% CI: 1.0, 2.5)] after adjusting for model 1 variables.
This association was reduced by 17% but remained statistically significant after adjustment
for model 2 variables [1.5 (95% CI: 0.9, 2.1)]. The model 1 covariates most consistently
associated with lower PCS score were female sex, lower income, lower education, higher
age, and black race/ethnicity (compared to white race/ethnicity).

None of the associations of neighborhood variables with MCS were statistically significant
after adjustment for model 1 or model 2 variables. The model 1 covariates most consistently
associated with lower MCS score were female sex, lower income, lower education, lower
age, white race/ethnicity, and being a participant at the Chicago study site (compared to the
reference group of Los Angeles).

When neighborhood poverty and neighborhood sociability were simultaneously considered
in models in which PCS was the dependent variable, neighborhood sociability remained
associated with PCS [mean difference (95% CI) in PCS between the 90th and 10th percentile
of sociability 1.5 (0.4, 2.6), in the fully adjusted model 2] whereas associations with
neighborhood poverty were no longer statistically significant (Table 4). Similarly, when
estimates for neighborhood walkability and neighborhood poverty were adjusted for each
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other, only neighborhood walkability remained significant [mean difference (95% CI) in
PCS between the 90th and 10th percentile of walkability 1.3 (0.6, 1.9) in the fully adjusted
model 2; Table 4]. When all three neighborhood characteristics were included, only
associations of neighborhood walkability with PCS remained statistically significant [mean
difference (95% CI) in PCS between the 90th and 10th percentile of walkability 1.0 (0.4, 1.7)
in the fully adjusted model 2]. None of the associations of neighborhood variables with
MCS were statistically significant.

There were no additive interactions between neighborhood poverty or sociability when PCS
was the dependent variable. However, there was evidence of interaction between
neighborhood walkability and personal income such that the association between greater
walkability and better PCS was stronger in those with lower incomes (p=0.03). In those at
the 10th percentile of personal income, the mean difference (95% CI) in PCS between the
90th and 10th percentile of walkability was 1.9 (1.2, 2.6), and in those at the 90th percentile
of personal income, the mean difference was still statistically significant but much lower
[1.0 (0.3, 1.7)] (model 2). There was also an interaction between neighborhood sociability
and employment status for MCS (p=0.002). In persons who were not employed, the mean
difference (95% CI) in MCS between the 90th and 10th percentile was 1.4 (0.2, 2.6), and in
the employed it was −0.4 (−1.5, 0.6) (model 2).

Discussion
Our results suggest that self-rated physical health is consistently associated with the
neighborhood environment. When considered in separate models, each neighborhood
variable was associated with physical health but associations with sociability and walkability
were stronger than those observed for poverty. In addition, associations with neighborhood
poverty were substantially reduced and were no longer statistically significant when
walkability or sociability were included in the model. In models including all three
neighborhood variables only walkability was significantly associated with the physical
health score. In contrast, there was no evidence that self-rated mental health as assessed by
the SF12 was associated with neighborhood poverty, walkability or sociability. However,
we found that higher neighborhood sociability was associated with better mental health in
those who were not employed (but not in those who were employed). We also found
evidence that the association between greater neighborhood walkability and better PCS was
stronger in those with lower incomes.

To date, most studies of neighborhood deprivation (or poverty) and specific neighborhood
features have not focused on mid-life and older persons. In addition, few neighborhood
studies have examined the physical and mental health related aspects of self-rated health
separately (Gidlow et al., 2010). In our diverse sample of midlife and older participants, we
found that neighborhood features were more consistently associated with the physical than
with the mental health components of self-reported health. In addition we found that
walkability and sociability were more strongly associated with physical health than poverty,
and that the associations of neighborhood poverty with physical health disappeared when the
more specific measures were in the model. This suggests that poverty may be a limited
proxy for the neighborhood features relevant to health.

Neighborhood walkability stood out among the three exposures because it remained
significantly associated with general physical health independent of neighborhood poverty,
neighborhood sociability and individual characteristics. It is not completely clear why
walkability was relatively more important for physical health in our study compared to
sociability. The physical health scale taps physical functioning and activity performance that
require one to be physically active. It could be that our results reflect that the social
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environment is somewhat more distal to physical health compared to the walking
environment. Differences in the measurement validity of the sociability and walkability
scales cannot be ruled out and could also contribute to the more consistent associations of
walkability than sociability with physical health after full adjustment. The fairly high
correlation between sociability and poverty could also have made it difficult to disentangle
the effects of sociability from those of poverty in the model with all three neighborhood
measures, although sociability remained statistically significantly associated with self-
reported physical health in the model that adjusted only for poverty.

We expected to find associations between specific neighborhood features and self-rated
mental health after adjustment for relevant factors but did not. A growing and fairly
consistent body of work cites associations between adverse neighborhood conditions and
depression (Mair et al., 2008). Associations with self-rated mental health, a separate
construct than depression, tend to be in step with the literature on depression though much
of this work has been done in the UK (Fone et al., 2007a, Stafford et al., 2008, Gale et al.,
2011). For example, in the Whitehall II study, greater neighborhood deprivation and social
fragmentation were associated with worse MCS score (Stafford et al., 2008). We have no
clear explanation for why neighborhood features were not related to MCS scores in MESA,
despite previous work showing associations of neighborhood aesthetic quality, safety, and
social cohesion with depressive symptoms in the MESA cohort (Mair et al., 2009). The
correlation between the MCS and the Center for Epidemiologic Studies Depression Scale
(used to measure depressive symptoms) in MESA is −0.41. It is plausible that the
neighborhood measures that we investigated and the summaries that we created are not
related to the mental health constructs tapped into by the MCS measures.

A suggestive finding of our analyses is that lower sociability was in fact associated with
lower MCS in persons who were not employed. Likewise, the association between higher
neighborhood walkability and better PCS was stronger in those with lower personal
incomes. It could be that those who were not employed and those with lower incomes were
spending more time in their neighborhood and also may have relied more on neighborhood
resources. These interactions deserve further exploration.

The MESA sample is diverse ethnically and geographically, but is not a representative
sample of all adults 45 and older in the MESA communities because of the exclusion criteria
utilized. It is likely that the sample is healthier than the general population. However, unless
there is strong effect modification by factors related to participation, our results are likely to
be approximately representative of associations observed in the general population. An
additional limitation of our study is the cross-sectional nature of the analysis. Reverse
causality, i.e. that those with better physical health sought out or were better able to locate in
better neighborhoods is also a possibility. The observational nature of the data, and the
possibility of residual confounding, also limits causal inferences.

Among the strengths of this study are the large sample size, and the geographic and ethnic
diversity of the MESA cohort. Moreover, the MESA population is composed of a relatively
stable sample of adults, who on average lived in their respective neighborhoods for 19 years.
Another strength is the assessment of neighborhood attributes using sophisticated survey and
analytical approaches. We used state of the art statistical approaches (such as conditional
empirical Bayes estimation) to aggregate the perceptions of neighborhood characteristics (as
reported by MESA participants supplemented by other residents) in order to create more
valid and reliable estimates of the underlying objective characteristics of interest. The use of
a supplemental community survey increased the sample size per neighborhood resulting in
more reliable estimates and the aggregation across multiple respondents eliminated the
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possibility of same source bias which may affect estimates of associations when individual
perception of neighborhood attributes are investigated in relation to self-rated health.

Our results are consistent with a measurable impact of specific features of neighborhood
context on global self-reported physical health. This impact is likely the result of the
accumulation of the many different pathways through which neighborhood context shapes
behaviors, stress and related health outcomes. Longitudinal studies and quasi-experimental
studies are necessary to establish causation and identify the most effective interventions and
policies.
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Highlights

• Neighborhood walkability is more strongly associated with physical health than
neighborhood sociability or neighborhood poverty

• Physical health was associated with neighborhood walkability more strongly in
those with lower income levels

• Mental health was associated with neighborhood sociability only in those not
employed.
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Figure 1.
Mean physical component score (PCS) and mental component score (MCS) across tertiles of
neighborhood poverty, adjusted for age and sex. PCS test for trend: p<0.0001 and MCS test
for trend: p=0.005.
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Figure 2.
Mean physical component score (PCS) and mental component score (MCS) across tertiles of
neighborhood sociability, adjusted for age and sex. PCS test for trend: P<0.0001 and MCS
test for trend: p<0.0001.
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Figure 3.
Mean physical component score (PCS) and mental component score (MCS) across tertiles of
neighborhood walkability, adjusted for age and sex. PCS test for trend: P<0.0001 and MCS
for trend: p=0.05.
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Table 1

Description of neighborhood characteristic survey scale items (n=5959)

Measure Scale items Crude Mean (SD)a

Aesthetic Quality Scale • A lot of trash and litter on street 3.72 (1.1)

• A lot of noise 3.17 (1.2)

• Neighborhood attractive 3.93 (0.9)

Safety Scale • Feel safe walking day or night 3.61 (1.1)

• Violence a problem 3.70 (1.1)

Social Cohesion Scale • People willing to help neighbors 3.72 (0.9)

• People generally get along 3.78 (0.8)

• People can be trusted 3.50 (0.9)

• People share same values 3.13 (1.0)

Walking Environment Scale • Pleasant to walk 4.00 (0.9)

• Easy to walk to places 3.83 (1.0)

• Often see other people walking 4.12 (0.8)

• Often see other people exercise 3.72 (1.1)

a
Higher scores represent more favorable neighborhood ratings for all scales; score range = 1–5 for all scales.
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Table 2

Characteristics of participants from Multi-Ethnic Study of Atherosclerosis (MESA) Exam 2, 2002–2004
(n=5959)

Characteristic Frequency (%) or Mean (SD) where indicated
PCS score
Mean (SD)

MCS score
Mean (SD)

PCS score [Mean (SD)] 48.8 (9.2) -- --

MCS score [Mean (SD)] 52.1 (8.8) -- --

Age, y [mean (SD)] 63.5 (10.1) -- --

 46–56 1807 (30.3) 50.4 (8.4)a 50.6 (9.3)a

 57–66 1687 (28.3) 49.4 (8.8) 52.6 (8.3)

 67–76 1749 (29.4) 47.9 (9.4) 52.8 (8.6)

 77–86 716 (12.0) 45.1 (10.1) 53.2 (8.7)

Sex

 Female 3119 (52.3) 47.4 (10.0)b 51.3 (9.3)b

 Male 2840 (47.7) 50.3 (8.0) 53.1 (8.1)

Race/ethnicity

 White 2367 (39.7) 49.9 (8.9) 52.0 (8.7)

 Chinese 712 (12.0) 48.9 (8.1)c 52.9 (8.6)c

 African American 1600 (26.9) 47.8 (9.6)c 52.5 (8.5)

 Hispanic 1280 (21.5) 47.8 (9.5)c 51.4 (9.6)

Annual Income of Participant

 <12000 674 (11.7) 44.4 (10.5)a 50.4 (10.1)a

 12000–24999 1019 (17.8) 47.2 (9.4) 51.9 (9.4)

 25000–39999 1182 (21.6) 48.0 (9.4) 52.1 (8.7)

 40000–74999 1498 (26.1) 49.6 (8.7) 52.3 (8.7)

 75000+ 1367 (23.8) 52.1 (7.0) 52.8 (7.8)

Education

 Completed HS/GED or less 2048 (34.5) 46.8 (9.6)a 51.6 (9.3)a

 Some college, Technical or Associate degree 1690 (28.4) 48.4 (9.3) 52.2 (8.7)

 Bachelor’s degree or higher 2204 (37.1) 50.9 (8.1) 52.5 (8.4)

Currently employed or self-employed at a job for pay

 Yes 3028 (50.9) 51.1 (7.2)b 52.1 (8.3)

 No 2925 (49.1) 46.4 (10.3) 52.2 (9.3)

BMI kg/m2 [Mean (SD)] 28.4 (5.5) -- --

 <18.5 kg/m2 (underweight) 44 (0.7) 51.6 (7.2)a 50.2 (9.6)

 18.6–25 kg/m2(normal weight) 1659 (27.9) 50.3 (8.2) 52.1 (8.6)

 25–29 kg/m2 (overweight) 2330 (39.2) 49.6 (8.6) 52.5 (8.4)

 30+ kg/m2 (obese) 1906 (32.1) 46.4 (10.1) 51.7 (9.4)

a
Significant trend in mean PCS or MCS score across ordinal categories

b
Mean PCS or MCS score significantly different between groups; tested with Student’s t-test for independent samples
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c
Mean score significantly different vs. white (referent)

Health Place. Author manuscript; available in PMC 2014 November 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Tomey et al. Page 20

Table 3

Mean differences in PCS or MCS score associated with neighborhood poverty, neighborhood sociability or
neighborhood walkability (each neighborhood variable is examined in a separate model)

PCS score
Mean difference (95% CI)

MCS score
Mean difference (95% CI)

Mean difference between 10th (best) vs. 90th (worst) percentile of poverty

 Unadjusted 2.4 (1.7, 3.0) a 1.0 (0.4, 1.6) a

 Adjusted for Model 1 variablesb 1.0 (0.3, 1.8) a 0.2 (−0.6, 0.9)

 Adjusted for Model 2 variablesc 0.9 (0.2, 1.7) a 0.2 (−0.6, 0.9)

Mean difference between 90th (best) vs. 10th (worst) percentile of sociability

 Unadjusted 2.3 (1.5, 3.1) a 1.8 (1.1, 2.4) a

 Adjusted for Model 1 variablesb 1.9 (0.9, 2.9) a 0.6 (−0.4, 1.5)

 Adjusted for Model 2 variablesc 1.7 (0.8, 2.6) a 0.5 (−0.5, 1.5)

Mean difference between 90th (best) vs. 10th (worst) percentile of walkability

 Unadjusted 2.6 (2.0, 3.2) a −0.8 (−1.5, −0.2) a

 Adjusted for Model 1 variablesb 1.8 (1.0, 2.5) a 0.4 (−0.5, 1.3)

 Adjusted for Model 2 variablesc 1.5 (0.9, 2.1) a 0.4 (−0.5, 1.3)

a
P<0.05

b
Model 1: adjusted for sex, age (centered at 64 years), education (centered at 13 years), income (centered at $22,500 annual income), race, and site.

c
Model 2: adjusted for sex, age (centered at 64 years), education (centered at 13 years), income (centered at $22,500 annual income), race, site,

BMI (centered at 28), type 2 diabetes, hypertension, cardiovascular disease, and total physical activity in a typical week (centered at median value
3570 MET-minutes per week).
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Table 4

Mean differences in PCS score or MCS score associated with neighborhood poverty, sociability and
walkability, adjusted for other neighborhood characteristics

Neighborhood Poverty
Mean difference (95% CI)
in score between the 10th

(best) and 90th (worst)
percentile of poverty

Neighborhood Sociability
Mean difference (95% CI)
in score between the 90th

(best) and 10th (worst)
percentile of sociability

Neighborhood Walkability
Mean difference (95% CI) in
score between the 90th (best)
and 10th (worst) percentile of

walkability

PCS score

Model 1b

 Neighborhood poverty + sociability 0.4 (−0.6, 1.3) 1.6 (0.4, 2.8) a

 Neighborhood poverty + walkability 0.7 (−0.1, 1.5) 1.5 (0.7, 2.2) a

 Neighborhood poverty + sociability +
walkability

0.2 (−0.8, 1.2) 1.1 (−0.1, 2.3) 1.3 (0.5, 2.1) a

Model 2c

 Neighborhood poverty + sociability 0.2 (−0.7, 1.2) 1.5 (0.4, 2.6) a

 Neighborhood poverty + walkability 0.6 (−0.2, 1.3) 1.3 (0.6, 1.9) a

 Neighborhood poverty + sociability +
walkability

0.2 (−0.7, 1.1) 0.9 (−0.3, 2.1) 1.0 (0.4, 1.7) a

MCS score

Model 1b

 Neighborhood poverty + sociability −0.3 (−1.3, 0.7) 0.8 (−0.4, 2.1)

 Neighborhood poverty + walkability 0.001 (−0.8, 0.8) 0.4 (−0.7, 1.4)

 Neighborhood poverty + sociability +
walkability

−0.3 (−1.3, 0.7) 0.8 (−0.5, 2.1) 0.3 (−0.8, 1.3)

Model 2c

 Neighborhood poverty + sociability −0.3 (−1.3, 0.7) 0.8 (−0.5, 2.1)

 Neighborhood poverty + walkability −0.05 (−0.9, 0.8) 0.4 (−0.6, 1.5)

 Neighborhood poverty + sociability +
walkability

−0.4 (−1.4, 0.6) 0.7 (−0.6, 2.1) 0.3 (−0.8, 1.4)

a
P<0.05

b
Model 1: adjusted for sex, age (centered at 64 years), education (centered at 13 years), income (centered at $22,500 annual income), race, and site.

c
Model 2: adjusted for sex, age (centered at 64 years), education (centered at 13 years), income (centered at $22,500 annual income), race, site,

BMI (centered at 28), type 2 diabetes, hypertension, cardiovascular disease, and total physical activity in a typical week (centered at median value
3570 MET-minutes per week).
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