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Abstract

Purpose—We characterized the neighborhood obesogenic environment in the Multiethnic
Cohort (MEC) by examining the associations of obesity with attributes of the social and built
environment, establishing a multi-level infrastructure for future cancer research.

Methods—~For 102,906 African American, Japanese American, Latino, and white MEC
participants residing predominately in Los Angeles County, baseline residential addresses (1993-
1996) were linked to census and geospatial data, capturing neighborhood socioeconomic status
(nSES), population density, commuting, food outlets, amenities, walkability, and traffic density.
We examined neighborhood attributes and obesity (body mass index =30 kg/m2) associations
using multinomial logistic regression, adjusting for individual-level (e.g., demographics, physical
activity, and diet) and neighborhood-level factors.

Results—NSES was associated with obesity among African Americans, Latinos, and whites (o
trend<0.02), with two-fold higher odds (adjusted odds ratios, 95% confidence intervals) for living
in the lowest versus highest quintile among African American women (2.07, 1.62-2.65), white
men (2.11, 1.29-3.44), and white women (2.50, 1.73-3.61). Lower density of businesses among
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African American and white women and lower traffic density among white men were also
associated with obesity (p-trends<0.02).

Conclusions—Our study highlights differential impacts of neighborhood factors across racial/
ethnic groups and establishes the foundation for multi-level studies of the neighborhood context
and obesity-related cancers.
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INTRODUCTION

While considerable progress and success has been made in identifying individual-level risk
factors for cancer, the contextual environments in which these risk factors operate remain
poorly understood. The neighborhood obesogenic environment, encompassing the
socioeconomic and built environments relevant to energy imbalance that promote obesity
(1), has only recently been considered for its role across the cancer continuum (2).
Moreover, the neighborhood obesogenic environment may be particularly relevant for racial/
ethnic minorities and low-socioeconomic status (SES) populations, who often live in poorer
neighborhoods and experience a higher prevalence of obesity and obesity-related cancers.
Neighborhood environments are recognized social determinants of health and racial/ethnic
disparities in health outcomes (3) and may be related to health outcomes independent of
individual-level risk factors (4, 5). An emerging body of literature has begun to document
independent neighborhood associations with risk of breast cancer (6-9) and colorectal
cancer (10, 11) and breast cancer survival (12-15). As obesity is a risk factor for these
cancers and associated with worse cancer outcomes (16, 17), a better understanding of the
neighborhood obesogenic environments, especially within minority groups, will inform
contextual studies of cancer incidence and mortality and potential intervention efforts (18—
20).

In the last decade, there has been a growing recognition of the contextual impact of
residential neighborhoods on obesity (reviewed in: (21-24)). Specific neighborhood
environments associated with obesity include lower socioeconomic status (SES) (25-27),
unhealthy food environments (28-32), lower walkability (e.g., street connectivity, walkable
destinations, higher population density) (33, 34), more commuting (e.g., automobile
dependency, proportion of residents who commute by car/motorcycle, or average time spent
commuting ) (35, 36), and higher perceived traffic density (37, 38). Proximity to recreational
facilities and parks is also associated with lower body mass index (BMI) (39, 40). Few
studies have specifically examined racial/ethnic differences and most focused only on nSES
without considering the built environment (27, 41-45). No study has comprehensively
examined the obesogenic environment and obesity across multiple racial/ethnic groups.

To address this gap and provide a multi-level infrastructure for future epidemiologic studies
on the neighborhood environment and obesity-related cancers, we characterized the
neighborhood obesogenic environment for 102,906 California Multiethnic Cohort (MEC)
participants at baseline and examined the likelihood of being obese or overweight. The
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MEC, a large population-based prospective study, was established to investigate risk factors
for cancer, largely focusing on diet, health-related behaviors, and biological and genetic
factors, among five U.S. racial/ethnic groups: African Americans, Japanese Americans,
Latinos, Native Hawaiians, and whites (46, 47). The MEC provides a diverse study
population with well-characterized follow-up information on residential histories,
questionnaire data, and health outcomes that allows for a rigorous prospective evaluation of
the role of neighborhood- and individual-level risk factors across the cancer continuum. In
concert, the California Neighborhoods Data System, an integrated system of small area-level
measures of the social and built environment for California, offers a unique resource to
investigate neighborhood associations through linkage with residential geocodes (48). We
hypothesize that lower nSES, lower population density, higher proportion of residents
commuting by car/motorcycle, more unhealthy food outlets, fewer neighborhood amenities
measured by number of businesses, and fewer parks, and higher traffic density are associated
with obesity and associations differ across racial/ethnic groups.

MATERIALS AND METHODS
Study Subjects

Methodological details of the MEC have been described previously (47). Briefly, from 1993
through 1996, 215,831 men and women between 45 and 75 years of age from Hawaii and
California (primarily Los Angeles County) were enrolled in the MEC. At cohort entry,
participants completed a 26-page questionnaire with items pertaining to demographic
characteristics, anthropometrics, medical history, family history, reproductive history, cancer
screening practices, occupational history, physical activity, and diet. For this study of
California MEC participants (n=107,635) that included four racial/ethnic groups (African
Americans, Japanese Americans, Latinos, and whites), we excluded participants with
missing or extreme/outlier values for self-reported height or weight that resulted in extreme
body mass index (BMI, <15, >50 kg/m?, n=2,411) and those with residential addresses that
could not be geocoded (n=2,318). Data on the remaining 102,906 MEC participants were
available for the present analysis. This study was approved by the institutional review boards
at participating institutions.

Address History and Geocoding

The MEC, which recruited participants via personal mailings, actively maintains accurate
and up-to-date addresses on all participants since its inception via periodic mailings of
newsletters and questionnaires, as well as linkages with administrative and other databases.
For this current analysis, residential baseline addresses of California MEC participants were
geocoded to latitude and longitude coordinates using parcel data, and then street centerline
data for those that failed to geocode to a parcel.

California Neighborhoods Data System

Characterization of the neighborhood obesogenic environment was based on nSES and built
environment attributes (i.e. population density, % commute by car/motorcycle, Restaurant
Environment Index (REI), Retail Food Environment Index (RFEI), number of businesses,
number of parks, traffic density, number or recreational facilities, and street connectivity).
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These ten neighborhood attributes were defined using census, business, farmers markets,
parks, and traffic data curated in the California Neighborhoods Data System (48). For census
data, geocodes of baseline addresses were linked to 7,947 unique 1990 U.S. Census block
groups, an area with an average of 1,500 residents and representing our neighborhood unit.
Census data included: nSES, a validated composite measure created by principal component
analysis of data on education, housing, employment, occupation, income, and poverty (49);
population density (persons per km2); and commute patterns (proportion of residents who
commute to work by car/motorcycle). These measures were categorized into quintiles based
on their distributions across Los Angeles County block groups (95% of the California MEC
sample resides in Los Angeles County). For businesses, farmers’ markets, and parks data,
geocodes of baseline addresses were used to create a one-mile pedestrian network distance
to quantify the neighborhood environment. The REI was defined as the ratio of the number
of fast-food restaurants to other restaurants. The RFEI was defined as the ratio of the number
of convenience stores, liquor stores, and fast-food restaurants to supermarkets and farmers’
markets (50). Information on the number/type of businesses was based on business listings
derived from Walls & Associates’ National Establishment Time-Series Database from 1990-
2008 (51) and a three-year business activity window (i.e., for each MEC participant, one
year prior to study entry, study entry year, one-year post study entry). Parks and street
connectivity were based on data from Navteq’s NavStreets database (52), and farmers’
markets listings from the California Department of Food and Agriculture (53). Street
connectivity (54) was measured using the gamma index, a commonly used measure of
walkability, and defined as the ratio of actual number of street segments to maximum
possible number of intersections. Traffic density, within a 500 meter radius buffer of a
participant’s geocoded residence, was based on traffic counts from the California
Department of Transportation (2000) (55) and previously described methods (56). These
neighborhood business and traffic-related attributes were categorized into quartiles or
quintiles according to the overall study participant distribution (Table 1).

BMI and health behaviors at baseline

Self-reported height and weight were used to calculate BMI, which was categorized as
normal weight (18.5-24.9 kg/m?), overweight (25-29.9 kg/m?), and obese (=30 kg/m?).
Smoking status was assessed by asking participants if they had ever smoked more than 20
packs of cigarettes in their lifetime. Those reporting ‘no’ were considered to be never
smokers; those reporting “yes, but I quit smoking’ were former smokers; and those reporting
‘yes, and | currently smoke” were classified as current smokers. Physical activity was
estimated as self-reported number of hours per day spent engaging in moderate or vigorous
activities, on average, in the year prior to MEC cohort entry. In a MEC validation study, self-
reported physical activity showed reasonably good correlation with an objective measure of
total energy expenditure based on a doubly-labeled water standard (57).

Dietary assessment

Dietary intake information was obtained using a self-administered Quantitative Food
Frequency Questionnaire (QFFQ) designed for this multiethnic population. Food items were
identified from 3 days of measured food records as the minimum set that could explain =
85% of the nutrient intake for each racial/ethnic group (47). Foods traditionally consumed
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by each targeted racial/ethnic population were added to the questionnaire regardless of their
contribution to nutrient intake. A calibration study of the QFFQ was conducted using three
24-hour recalls from a random subsample of participants and revealed an acceptable
correlation between the QFFQ and 24-hour recalls for energy-adjusted nutrients for each
sex-ethnic group (58). Nutrient and food intake values were computed from the QFFQ using
the food composition database designed and maintained by the University of Hawaii Cancer
Center (47).

Statistical Analyses

Associations of the neighborhood obesogenic attributes and BMI categories at study
baseline were examined using multivariable multinomial regression models to estimate odds
ratios (OR) and 95% confidence intervals (Cl) of being overweight or obese versus normal
weight, with adjustment for clustering by block group. Potential neighborhood (Table 1) and
individual-level (Supplemental Table 1) factors of interest were selected a priori, but only
factors that reached statistical significance in age-adjusted models were retained in the
multivariable model (see footnotes for Tables 2 and 3 for variables included in models). Due
to evidence of significant heterogeneity, results are presented separately by sex (p-
heterogeneity<0.01 for all neighborhood factors, except parks) and race/ethnicity (p-
heterogeneity<0.05 for all neighborhood factors, except REI and traffic density). Trend tests
were performed by entering the categorical variable as an ordinal parameter in the
corresponding model. We also applied multivariable linear regression models to examine
associations with continuous BMI, with adjustment for clustering by block group
(Supplemental Table 2). Subgroup analyses were conducted that included models for Latinos
categorized by location of birth (U.S. versus foreign) (15, 59) and Asian-specific BMI
categories for Japanese Americans (normal weight (18.5-22.9 kg/m?), overweight (23.0-
27.4 kg/m?), obese (= 27.5 kg/m?)) (60, 61). All pvalues presented are two-sided. A P
threshold < 0.05 was used to determine statistical significance. Analyses were conducted
using SAS (version 9.3, Cary, NC).

RESULTS

The racially/ethnically diverse study population includes 44,631 (43%) Latinos, 31,732
(31%) African Americans, 14,205 (14%) whites, and 12,338 (12%) Japanese Americans.
Mean age at baseline was 61 years for men and 60 years for women (Supplemental Table 1).
The prevalence of being overweight was 50% in men and 36% in women, while the
prevalence of obesity was 19% in men and 28% in women. African American men and
women were more likely to be obese, while Japanese American men and women were more
likely to be of normal weight. Japanese American men and white women had higher daily
moderate/vigorous activity, while Latino women were more likely to have no moderate/
vigorous activity.

Distributions of neighborhood obesogenic attributes varied by race/ethnicity (Table 1). Most
African American and Latino men and women (55-67%) lived in low-SES (quintiles 1-2)
neighborhoods, and approximately half lived in more densely populated (quintiles 4-5)
neighborhoods. The majority of Japanese American and white men and women (54-58%)
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lived in high-SES (quintiles 4-5) neighborhoods or neighborhoods with high proportion of
residents commuting to work by car/motorcycle (quintiles 4-5). Compared to other racial/
ethnic groups, African American men and women were more likely to live in neighborhoods
with a higher REI (quintiles 3-4) or higher street connectivity/walkability (quintiles 4-5);
Japanese American men and women were more likely to live in areas with higher number of
businesses (quintile 5), = 3 parks, and = 3 recreational facilities.

After adjustment for individual- and neighborhood-level factors, African American, Latino,
and white men living in low- versus high-SES neighborhoods had higher odds of being
overweight or obese (Table 2). The odds of obesity for living in neighborhoods with the
lowest versus highest nSES quintile were roughly 50% higher for African American men
(OR 1.48, 95% CI 1.07-2.06, p-trend=0.02) and Latino men (OR 1.52, 95% CI 1.21-1.91,
p-rend<0.01) and twofold higher (OR 2.11, 95% CI 1.29-3.44; p-trend<0.01) for white men
(Figure 1). Significant nSES-overweight associations were seen among white men (p-
trend=0.02), and similar patterns were observed among African American (p-trend=0.07)
and Latino (o-trend=0.08) men. In contrast, there was no consistent nSES-overweight or -
obesity association among Japanese American men, even when using modified Asian-
specific BMI categories (data not shown). White men living in neighborhoods with higher
proportion of residents commuting by car or motorcycle had higher odds of being
overweight (p-trend=0.03) or obese (p-trend=0.01), and those living in neighborhoods with
higher traffic density had lower odds of obesity (p-trend=0.01). Latino men living in
neighborhoods with fewer nearby walkable destinations (i.e., smaller density of businesses)
had higher odds of obesity (p-trend=0.02); yet, this association was limited to U.S.-born
Latinos (p-trend<0.01 U.S.-born versus p-trend=0.73 foreign-born; data not shown).

Similar patterns of nSES-overweight or -obesity associations, but with greater magnitude of
effects, were observed in women, after adjustment for individual- and neighborhood-level
factors (Table 3). African American, Latino, and white women living in low- versus high-
SES neighborhoods had statistically significant higher odds of being overweight or obese (p-
trends<0.01). The odds of obesity for living in neighborhoods with the lowest versus highest
nSES quintile were two-fold higher for African American women (OR 2.07, 95% CI 1.62—
2.65), 45% higher (OR 1.45, 95% CI 1.17-1.79) for Latino women, and 2.5-fold higher for
white women (OR 2.50, 95% CI 1.73-3.61, Figure 1). Significant nSES-overweight or -
obesity associations were seen among Japanese American women. Japanese American
women living in less- versus highly-populated neighborhoods had lower odds of obesity
[quintile 1 (<1,981 people/km?) vs. 5 (26,394 people/km?): OR 0.49, 95% CI 0.26-0.92].
Japanese American and white women living in neighborhoods with higher versus lower level
of commuting by car or motorcycle had higher odds of being overweight (p-trends<0.01),
and white women also had higher odds of obesity (p-trend=0.04). Yet, an opposite pattern of
association was seen for Latino women, with higher versus lower level of commuting by car
or motorcycle associated with decreasing odds of obesity (p-trend<0.01). African Americans
and Japanese American women living in neighborhoods with more fast food restaurants had
higher odds of being overweight (quintile 4 with REI<1 vs. no restaurant: OR 1.24, 95% ClI
1.05-1.46 among African Americans; OR 1.37, 95% CI 1.03-1.83 among Japanese
Americans). Living in neighborhoods with lower density of businesses was associated with
increasing odds of being overweight (p-trend=0.03) among African American women and
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being obese among African American (p-trend=0.02) and white (p-trend=0.01) women.
White women living in neighborhoods with no parks compared with =3 parks within
walking distance of their residence had lower odds of being overweight (OR 0.84, 95% ClI
0.71-0.99, p-trend=0.01). Sensitivity analyses using Asian-specific BMI categories showed
similar results (data not shown). Additionally, when Latinas were stratified by nativity (U.S.-
born and foreign-born); results were similar across these strata (data not shown).

Obesity-related health behaviors (i.e., smoking, alcohol intake, physical activity, dietary
intake) and built environment attributes explain, in part, the nSES-obesity association, with a
more pronounced association among women than men (Supplemental Table 3). For example,
among Latinos and whites, the addition of health behaviors (model 1) to minimally adjusted
models (model 0) attenuated ORs (quintile 1 vs. 5) 5-6% among men compared with 19—
26% among women (all associations remained significant). Further adjustment for built
environment characteristics (Model 2) strengthened associations among men while
attenuating associations among women; particularly, associations became significant among
African American men (p-trend=0.14 model 1 vs. p-trend=0.02 model 2), while associations
among Japanese American women were attenuated toward the null (p-trend<0.01 model 1
vs. ptrend=0.11 model 2).

DISCUSSION

By leveraging existing geospatial data, we efficiently appended neighborhood obesogenic
environmental factors to the Multiethnic Cohort, thereby creating a multilevel resource to
facilitate prospective studies of the impact of neighborhood environments on cancer health
disparities. We characterized the neighborhood obesogenic environment for California MEC
participants and examined associations between neighborhood attributes and being
overweight or obese. This study demonstrates the potential utility of examining the
independent influence of the neighborhood environment for studies of obesity-related
cancers and provides a framework for examining neighborhood attributes within a large,
epidemiologic cohort study. Overall, the strongest association we observed was between
nSES and overweight or obesity, independent of individual-level education, diet, physical
activity and other individual- and neighborhood-level factors. In sex and racial/ethnic
specific analysis, African American, Latino, and white men and women living in low- versus
high-SES neighborhoods had statistically significant higher odds of obesity (p-trends<0.02
for all; OR ranging from 1.45-2.50 for the lowest vs. highest nSES quintile), with a larger
magnitude of effect among women than men. Furthermore, we identified independent
associations between obesity and the following neighborhood attributes: higher population
density (among Japanese American women), lower number of businesses (among African
American and white women), and lower traffic density (among white men). To our
knowledge, this is the first study to simultaneously assess the potential obesogenic role of a
comprehensive suite of neighborhood environment attributes across multiple racial/ethnic
groups.

Our observations of higher odds of being overweight or obese for those living in low-SES
neighborhoods, independent of individual-level risk factors, are consistent with other cross-
sectional studies (26, 27, 41-44, 62—64). Yet, only a few studies have specifically examined
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racial/ethnic differences (27, 41-44). We observed the largest effect estimates between nSES
(quintile 5 vs. 1) and obesity among white women (OR 2.5), followed by white men (OR
2.1) and African American women (OR 2.1), and then Latino men (OR 1.5) and women (OR
1.4) and African American men (OR 1.5). The larger magnitude of effect for the nSES-
obesity association among whites compared with African American women (p-Mantel-
Haenszel<0.01) have also been suggested by other studies (42—-44).

The larger estimated effect size between nSES and obesity among women in comparison to
men, independent of individual-level SES, is consistent with other studies (41-43, 62, 65,
66). In particular, living in low-SES neighborhoods was associated with greater odds of
obesity in African American and white women compared with African American and white
men (p-Mantel-Haenszel<0.01). Other studies observed associations between low-SES
neighborhoods and increased BMI (23, 41-43, 62, 65, 66), waist circumference (65), or
weight change (62) in women, yet there were small or null effects in men. Studies have
reported these differential associations after adjustment for individual-level factors beyond
SES, including health behaviors (23, 41, 62, 65), chronic and acute stress (41), positive
social support (41), physical and mental health status (65), and neighborhood factors,
including neighborhood-level racial/ethnic composition (43, 66), walkability (66), and
perceived physical and social disorder (65).

In women, the stronger nSES influence on being overweight or obese could be related to
more time spent in residential neighborhoods due to time constraints and smaller spheres of
daily movement, resulting from greater residence-related duties of housework and childcare
(67) and lower participation in the work force (68) in comparison to men. This notion is
supported by a lower proportion of women compared with men in the MEC reporting ever
working (68% versus 83%, respectively). Subsequently, women may be more reliant on the
physical and social contextual features of their residential neighborhoods and, thus,
impacted by obesogenic attributes to a greater degree than men as supported by the
attenuation of associations with adjustment for built environment characteristics among
women but not men in the present study. We also observed some evidence of stronger
independent associations among women than men between being overweight or obese and
high population density, low density of businesses, and high density of fast-food restaurants.
Similarly, middle-late aged women living in neighborhoods with better walkability had
lower BMI, with weaker associations observed in men, in the Multi-Ethnic Study of
Atherosclerosis (45) and in the Health and Retirement Study (69). Women compared with
men are more susceptible to physiological stress, especially those without social support
(70), and living in more socially cohesive neighborhoods has been shown to be associated
with lower overweight/obesity after adjustment for individual-level SES and neighborhood
characteristics (e.g., walkability, neighborhood safety, material deprivation) (71). It could be
hypothesized that the neighborhood associations we identified may be related to factors such
as lack of social cohesion/support that may have a greater impact on eating behaviors and
being overweight/obese for women (72) in comparison with men (73).

Opposite patterns of associations in whites compared with other racial/ethnic groups were
noted for commute patterns and the number of parks. Living in neighborhoods with a higher
proportion of residents commuting by car/motorcycle was associated with obesity in white
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men and women, but was associated with a lower odds of obesity in Latino women.
However, individual-level commuting habits were not accounted for in this study and may
explain this differential association by race/ethnicity. Contrary to the theory that proximity to
parks contributes to reducing obesity, we identified living in neighborhoods with no parks to
be associated with a lower odds of being overweight among white women; however, this
may be a spurious finding as a consistent association between parks and obesity was not
observed among white women. Furthermore, inconsistent and mixed associations have been
reported in a review of access to parks/green spaces and obesity (74). It is plausible that
other metrics unavailable to our study, such as park characteristics (75), perceived park
quality (76), size of parks (39), and access to walking trails may be more important
determinants for obesity, and/or parks may promote physical activity only among certain
populations (e.g., children).

It is widely accepted that environmental context affects health outcomes, following several
conceptual frameworks (77) that have been extended to obesity (78) and cancer (2). The
contextual mechanisms that influence obesity likely represent a complex interaction between
social and built environment features, health-related behaviors, and individual characteristics
(biological response, genetic susceptibility, sex, race/ethnicity) (78, 79). In addition to
availability of healthy food, walkability, or recreational environments, living in low-SES
neighborhoods may promote chronic activation of physiological stress response (80-83)
that, in turn, contributes to neuroendocrine-autonomic nervous system response leading to
the accumulation of excess body fat (84).

There are several strengths of this study. Our large, population-based sample of racial/ethnic
minorities allows for a well-powered study of differences in associations by sex and race/
ethnicity. The extensive questionnaire data and substantial variation in the distribution of
dietary intake and lifestyle factors provide a broad representation of individual-level risk
factors. California MEC participants resided primarily in Los Angeles County and their
residential neighborhoods represent diverse geographic areas, providing a wide spectrum of
variation in nSES and built-environment attributes.

Several limitations should be considered in relation to characterizing the neighborhood
obesogenic environment. The use of aggregated census data, census boundaries, pedestrian
networks, or buffers may lead to misclassification of neighborhood exposures for individuals
(85) and may not represent the entire obesogenic experience as our study was unable to
account for non-residential environments, such as the workplace that may influence obesity
(86). Other contextual features unavailable in the present study are important to consider in
relation to obesity risk, such as social and physical disorder (87), collective efficacy (88), or
physiological distress (80, 82). Exploring neighborhood- and individual-level characteristics
related to acculturation in future studies may help to explain some of the differential
associations by specific racial/ethnic groups (e.g., population density association among
Japanese American women)(89). Detailed information on occupation (e.g., working at
home) were not available in the MEC and future studies are needed to examine potential
modification by work status. Lastly, we recognize that some of our findings may be due to
chance. Yet, our consistent findings of nSES-obesity associations across multiple sex-racial/
ethnic groups indicate a true association.
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Our study provides further evidence of the importance of neighborhood contextual attributes
on health and obesity-related disparities, especially among disadvantaged populations (i.e.,
racial/ethnic minorities, low-income populations, and women) (90-92). Current public
health strategies targeting the obesity epidemic should adopt a multi-level and intersectional
approach, addressing racial/ethnic- and sex-specific contextual factors that enable healthy
behaviors in neighborhoods with limited resources. In characterizing the obesogenic
environment of California MEC participants, we have demonstrated a valuable approach for
accounting for neighborhood context within a large cohort study, thereby enhancing the
value and impact of future studies of obesity-related cancers.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Odds ratios and 95% confidence intervals for being obese [body mass index (BMI) = 30]

compared to normal weight (BMI < 25) among men (circles) and women (squares) in the
Multiethnic Cohort residing in California at baseline (1993-1996). Models adjusted for age,
marital status, BMI at age 21, smoking and cigarette pack years, alcohol intake, education,
moderate and vigorous activity, diet intake (red meat, processed red meat, vegetables and
fruits, dairy products, total calories), neighborhood attributes (all variables listed, population
density, restaurant environment index, retail food environment index, traffic density), and
clustering effect of block group. Neighborhood socioeconomic status (SES) and commute
patterns are U.S. Census block group-level measures, with quintiles (Q) based on
distribution for block groups in Los Angeles County. Businesses/parks are within walking
distance of residence (1.6 km pedestrian network), with categories based on study
participant distribution. Symbol size proportional to effect size. Odds ratios on the natural
logarithmic scale.
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