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Abstract

Research examining the effects of neighborhood characteristics on obesity and excess body weight
has generally neglected the influence of both life-course exposure and geographically-proximate
communities. Using data on 9,357 respondents to the National Longitudinal Survey of Youth,
1979 Cohort, in conjunction with tract-level data from the 1980-2010 U.S. censuses, this study
examines how black, Hispanic, and white individuals’ cumulative exposure to varying levels of
neighborhood poverty and co-ethnic density from their mid-teens through mid-adulthood, as well
as the levels of poverty and co-ethnic density in nearby, or “extralocal,” neighborhoods, are
associated with their body mass index (BMI). Fixed-effect regression models show that, among
Hispanics and whites, cumulative exposure to co-ethnic neighbors is a stronger positive predictor
of BMI than the co-ethnic density of the immediate, point-in-time neighborhood. Among whites,
cumulative exposure to neighborhood poverty is a stronger positive predictor of BMI than is the
poverty rate of the current neighborhood of residence. And among both blacks and whites, the
distance-weighted poverty rate of extralocal neighborhoods is significantly and inversely related to
BMI, suggesting that relative affluence in nearby neighborhoods engenders relative deprivation
among residents of the focal neighborhood, leading to increased BMI. Overall, the results suggest
that greater attention to both the temporal and spatial dimensions of neighborhood effects has the
potential to enhance our understanding of how neighborhoods affect obesity and related health
outcomes.
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The increasing prevalence of obesity and excess body weight has become a major public
health concern in the United States over recent decades (Flegal et al., 2016; Ogden et al.,
2015; U.S. Department of Health Human Services, 2011). Excess weight gain in the
population is projected to elevate the health burden of many diseases and physical disorders,
including type Il diabetes (American Diabetes Association, 2000; Goran et al., 2003),
cardiovascular diseases (Van Gaal et al., 2006), cancers (Calle & Kaaks, 2004), infertility
(Withrow & Alter, 2011), asthma (Beuther et al., 2006), and sleep apnoea (Lam et al., 2012).
The health burdens stemming from increasing rates of obesity also indirectly undermine
social welfare systems and labor markets. The indirect cost of excess body weight is
reflected in prolonged years of life with disability, premature deaths, early retirement due to
illness, disability pension, and reduced working performance (Finkelstein et al., 2010; Wang
etal., 2011).

Recent research on the determinants of obesity and excess body weight has focused on
characteristics of the social environment, especially neighborhoods. Indeed, some have
suggested that neighborhood attributes might play as important a role as individual
characteristics in determining obesity status (Wang & Beydoun, 2007; World Health
Organization, 2000). But while an interest in investigating so-called “neighborhood effects”
on body mass index (BMI) and obesity has grown in the past decade (Arcaya et al., 2016;
Oakes et al., 2015), most studies have adopted a limited conceptualization of neighborhood
effects. By ignoring the fact that BMI and obesity develop over time and are thus likely to be
influenced by characteristics of neighborhoods inhabited prior to any given observation
period, previous studies adopt a naive view of time, or what has been called the “temporal
dimension” of neighborhood effects (Anonymous, 2010). In addition, by treating
individuals’ neighborhood of residence as if it were entirely isolated from surrounding areas,
most prior studies adopt a naive view of space, or what has been called the “spatial
dimension” of neighborhood effects (Anonymous, 2011).

To our knowledge, no study of neighborhood effects on BMI has explored simultaneously
and systematically both the temporal and spatial dimensions of these effects. This study goes
beyond the literature by exploiting long-term longitudinal data from the National
Longitudinal Survey of Youth, 1979 Cohort (NLSY79), along with spatially-referenced
tract-level data from the U.S. census and American Community Survey, to improve our
understanding of both the temporal and spatial dimensions of neighborhood effects on
increased BMI. To explore the temporal dimension of neighborhood effect on BMI, our
analysis incorporates measures of the NLSY97 respondents’ cumulative life-course exposure
to potentially pivotal neighborhood risk factors. And, to explore the spatial dimension of
neighborhood effects on BMI, our analysis incorporates characteristics of geographically
proximate neighborhoods, as well as characteristics of the respondents’ immediate
residential neighborhood, as predictors of BMI.

BACKGROUND AND HYPOTHESES

Two neighborhood characteristics that have been thought to affect obesity are the level of
poverty and the concentration of co-ethnic residents. Both characteristics are distal, or
“upstream,” qualities with the potential to operate as fundamental causes of disease (Link &
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Phelan, 2005; Williams & Collins, 2001). Higher neighborhood poverty might be associated
with higher BMI and obesity for two reasons. First, socioeconomically disadvantaged
neighborhoods are more likely to develop into an obesogenic environment via poor access to
healthy food and compromised physical safety (Robert & Reither, 2004). For example, fast
food restaurants are more common, and crime rates are higher, in disadvantaged
neighborhoods than in affluent communities (Reidpath et al., 2002; Ross, 2000). Second,
neighborhoods with high poverty rates also tend to exhibit social problems, such as high
crime rates, that serve as sources of chronic stress (Steptoe & Feldman, 2001). Individuals
are likely to cope with chronic stress by overeating, which is associated with obesity and
high BMI (Lovejoy, 2001).

It is more difficult to anticipate how the presence of co-ethnic neighbors might influence
health outcomes, especially among members of minority groups. Theoretically, living in
neighborhoods that are numerically dominated by co-ethnics could be either a health
advantage or a health liability. On the one hand, living in a community that contains a high
concentration of one’s own racial or ethnic group—that is, many co-e thnics—could provide
social and institutional support that encourages healthy behaviors and positive health
outcomes. An ethnically concentrated neighborhood offers co-ethnic members opportunities
to easily share sociocultural norms, linguistic qualities, and religious beliefs, which in turn
facilitate social integration or cohesion within the neighborhood (Pickett & Wilkinson,
2008). Strong social integration or cohesion further assists in the development of positive
role models (Smaje, 1995) and provides both material and emotional support to residents of
the neighborhood. For example, Hispanic Americans living in a neighborhood with more co-
ethnics consume more nutrients in traditional Hispanic food, such as tomatoes and beans,
than do their counterparts residing in ethnically diverse neighborhoods (Reyes-Ortiz et al.,
2009). Similarly, compared to Hispanics living in ethnically diverse neighborhoods,
Hispanics living near co-ethnics experience less daily stress and an improved immunity
function, which helps avoid eating disorders linked to obesity (Ford & Browning, 2015).

On the other hand, it is possible that high levels of neighborhood co-ethnic density are a
health liability. In particular, if the co-ethnics themselves tend to exhibit poor health
behaviors, heightened exposure to them (and concomitant limited exposure to healthier
racial and ethnic groups) can undermine individuals’ health given the existence of
neighborhood-based social ties and the transmission of health behaviors across social
networks (Christakis & Fowler, 2007). Attitudes toward being overweight and obese are
more relaxed among blacks than among whites (Baturka et al., 2000), and thus exposure to
co-ethnic neighbors may facilitate excess body weight and BMI (Robert & Reither, 2004).
Consistent with this argument, several studies find that obesity rates are higher when blacks
or Hispanics are exposed to higher levels of co-ethnic density in their residential
neighborhoods (Chang, 2006; Do et al., 2007). Because blacks have a very high prevalence
of obesity (Flegal et al., 2012), the detrimental effect of co-ethnic density may be stronger
among blacks than among Hispanics or whites.

Drawing from the discussion above, we propose three research hypotheses regarding the
effects of characteristics of individuals” immediate, or concurrent, neighborhood of
residence on BMI:
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(H1): The level of poverty in the immediate neighborhood is positively related to
individual BMI.

(H2a): Among blacks and Hispanics, higher co-ethnic density in the immediate
neighborhood is inversely associated with BMI.

(H2b): Higher co-ethnic density in the immediate neighborhood is positively
associated with BMI and this association is stronger among blacks than among other
racial/ethnic groups.

Despite the burgeoning literature on the influence of neighborhood characteristics on BMI
and obesity (Arcaya et al., 2016), our knowledge in this area remains underdeveloped in two
critical ways. The typical study of neighborhood effects on obesity uses cross-sectional data
and fails to recognize the possible impact of an individual’s residential history on health
outcomes (Arcaya et al., 2016; Oakes et al., 2015). Indeed, studies that use longitudinal data
to examine the association between neighborhood characteristics and overweight often
obtain different results than studies that rely solely on cross-sectional data (Anonymous,
2015; Jokela, 2014). Specifically, longitudinal analyses suggest that the relationships
between neighborhood characteristics and weight-related outcomes found in cross-sectional
studies are largely due to the between-person differences. When focusing on within-person
differences (i.e., changes in neighborhood exposure and outcomes), many previously-
observed neighborhood effects on obesity become nonsignificant, leading researchers to
question the existence of neighborhood effects on body weight. Furthermore, most prior
studies assume that individuals are only influenced by the neighborhood of residence and
ignore the potential effects of “extralocal neighborhoods”- neighborhoods that are
geographically close to one’s residential neighborhood (Anonymous, 2010, 2011). We
elaborate on the potential importance of these two concerns.

The Temporal Dimension of Neighborhood Effects on BMI

There are at least three reasons why attending to “ time,” broadly construed, can enhance our
understanding of the effects of neighborhood characteristics, including neighborhood
poverty and co-ethnic density, on obesity. First, the influence of a specific neighborhood
characteristic on obesity is likely to depend on how long individuals have been exposed to
that characteristic (Galster, 2012). Regardless of the mechanisms through which a given
neighborhood characteristic affects obesity, longer exposures are ostensibly more influential
than fleeting exposures. Yet, the typical research design of neighborhood effect research
largely uses single point-in-time measures of neighborhood characteristics (Oakes et al.,
2015) and fails to distinguish longer from shorter exposures to salient neighborhood
qualities.

Second, many problematic health statuses and behaviors develop over time, but the typical
research design only measures the existence of a health problem at the time of the survey
(Arcaya et al., 2016). Given both frequent migration between neighborhoods and
neighborhood change around nonmovers, the neighborhood conditions to which individuals
are exposed at the time of the survey may be quite different from the neighborhood
conditions they were exposed to when a health problem or problematic health behavior
began.
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Third, exploiting longitudinal data on both individuals’ residential neighborhoods and their
BMI may help to generate more robust estimates than are registered in the typical study of
this issue. Exposure to particular neighborhood characteristics is not a random process.
Rather, individuals either choose--or are sorted into--various types of neighborhoods on the
basis of often unobserved characteristics that are likely associated with obesity (James et al.,
2015; Jokela, 2014). For example, minority group members who live in neighborhoods
where minorities are numerically underrepresented are likely to differ from their
counterparts who live in neighborhoods with high minority concentration on a variety of
unobserved traits that might either enhance or jeopardize health. Selective migration could
lead to the concentration of healthy (or unhealthy) minorities in areas where minorities are
underrepresented, as well as the concentration of healthy (or unhealthy) minorities in areas
with large minority populations. We exploit the longitudinal data in the NLSY79 on both
BMI and neighborhood characteristics to estimate individual fixed-effects models that
control for all time-invariant respondent characteristics that might be related both to the
types of neighborhoods individuals inhabit and individuals’ BMI.

Few prior studies have estimated fixed-effects models of contextual influences on health
(Oakes et al., 2015) and even fewer are specific to neighborhood effects on obesity or excess
body weight (Anonymous, 2015; Jokela, 2014). Anonymous (2015) recently applied fixed
effects modeling to examine the influence of ethnic density at the metropolitan level/ on
obesity among blacks and Hispanics and observed much different associations than in cross-
sectional models. In addition to focusing on neighborhood rather than metropolitan
characteristics, our analysis also uses a much longer time span--from adolescence to mid-
adulthood—than most prior studies (e.g., Jokela, 2014).

The above discussion leads to the following hypotheses regarding the association between
individuals’ cumulative exposure to poverty and co-ethnic density in their residential
neighborhoods and their BMI:

(H3) The associations between individual’s cumulative exposures to neighborhood
poverty and co-ethnic density and BMI are analogous to (i.e., in the same direction
as) those of concurrent neighborhood exposures.

(H4) The associations between cumulative exposures to neighborhood poverty and
co-ethnic density and BMI are stronger than the corresponding associations between
the point-in-time measures of these neighborhood characteristics and BMI.

(H5) The concurrent associations between exposures to immediate neighborhood
poverty and co-ethnic density and BMI will be partially attenuated by considering the
associations between the cumulative exposures to these neighborhood features and
BMI.

The Spatial Dimension of Neighborhood Effects on BMI

For two reasons, adopting a more expansive conceptualization of neighborhoods might also
contribute to our understanding of neighborhood effects on BMI. First, a large body of
neighborhood effects research tacitly assumes that only the characteristics of an individual’s
residential neighborhood matter, while the characteristics of other neighborhoods do not

Soc Sci Med. Author manuscript; available in PMC 2019 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Yang and South

Page 6

matter at all. This assumption ignores the fact that neighborhood effects could extend
beyond the immediate residential neighborhood to nearby areas where individuals work,
shop, play and more generally spend time (Morenoff, 2003). As such, characteristics of
individuals’ proximate neighborhoods, like the characteristics of their immediate
neighborhood, could influence their risk of becoming obese. This study addresses this issue
by including measures of extralocal neighborhoods to capture the potential effects of activity
space on health. Given the distribution of individuals’ time spent in the immediate
residential neighborhood versus adjacent or otherwise nearby neighborhoods, it stands to
reason that the characteristics of the immediate residential neighborhood will matter most
for health, while the characteristics of extralocal neighborhoods will matter somewhat less.
And, it is reasonable to posit that the influence of extralocal neighborhoods on obesity will
tend to dissipate with distance from individual’s neighborhood of residence given that
people spend more time in closer extralocal neighborhoods than in farther extralocal
neighborhoods (Kwan, 2004). Several recent studies use daily travel logs to understand how
activity space is associated with health (Browning & Soller, 2014; Sharp et al., 2015) but the
findings are mixed. Consequently, the role of activity space, particularly for obesity, remains
unclear (Kimbro et al., 2017).

Second, it is well documented that resources (e.g., quality health care) are not evenly
distributed across neighborhoods (Horev et al., 2004; Moore et al., 2008) and for many
residents, the desirable resources and services are located in nearby neighborhoods rather
than in their immediate residential neighborhood. Individuals’ access to valued resources/
services may therefore depend on the characteristics of extralocal neighborhoods. For
example, being surrounded by socioeconomically disadvantaged neighborhoods might make
an individual’s access to required resources/services more difficult compared to living close
to affluent neighborhoods, where such amenities are likely to be located. The varying
distribution of health-inducing resources across neighborhoods might explain why the
magnitude, statistical significance, and even direction of neighborhood effects on health are
sensitive to the geographic scale used to define neighborhoods (Flowerdew et al., 2008;
Spielman & Yoo, 2009).

Yet, while it is reasonable to suggest that characteristics of extralocal neighborhoods will
affect individuals’ body mass, whether these characteristics will operate in the same way as
local neighborhood characteristics is unclear a priori. One possibility is that the effects of
extralocal neighborhood characteristics mimic the effects of local neighborhood
characteristics. For example, we might expect that high rates of poverty in extralocal
neighborhoods, like high poverty rates in local neighborhoods, tend to increase obesity and
body mass among residents of local neighborhoods.

Alternatively, it is possible that high poverty rates in extralocal neighborhoods serve to
reduce the risk of obesity for local residents. That is, relative affluence, rather than poverty,
in surrounding neighborhoods might increase the risk of obesity. People tend to compare
their economic circumstances to those living nearby. When individuals live near
comparatively affluent neighborhoods, they may experience or perceive relative deprivation.
High relative deprivation has been linked to increased BMI (Eibner & Evans, 2005;
Lakshman et al., 2010), unhealthy diet, and physical inactivity (Elgar et al., 2016). In
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addition, socioeconomically advantaged (e.g., low-poverty) proximate neighborhoods might
siphon or divert health-inducing resources such as parks, recreational centers, and food
stores from nearby, less advantaged neighborhoods. When abutting relatively well-off areas,
neighborhoods are likely to lose out in the competition for community resources that might
serve to reduce obesity. In contrast, when neighborhoods are enveloped by neighborhoods of
similar or lower socioeconomic status, they may be as likely as not to win the competition
for these resources. Studies of neighborhood effects on other social behaviors often find that
affluence, rather than poverty, in extralocal neighborhoods detrimentally affects residents of
a local area (Anonymous, 2011, 2016).

Two research hypotheses are proposed with respect to the effects of extralocal neighborhood
characteristics on BMI:

(H6a) The associations between extralocal neighborhood co-ethnic density and
poverty and BMI are analogous to those of immediate (local) neighborhood co-ethnic
density and poverty.

(H6b) After controlling for co-ethnic density and poverty in the immediate
neighborhood, extralocal neighborhood poverty is inversely associated with BMI.

DATA AND METHOD

Exploring the temporal and spatial dimensions of neighborhood effects on obesity requires a
dataset with the following features: (1) information on individuals’ neighborhood residential
histories, (2) repeated measures of BMI, and (3) data on extralocal neighborhoods. The
National Longitudinal Survey of Youth—21979 Cohort (NLSY79) meets these requirements
and serves as the source of our individual-level variables. The NLSY79 was first
administered in 1979. The respondents were subsequently interviewed annually through
1994 and biennially since that time. More importantly, respondents’ census tract of
residence is available at each interview, allowing us to attach to the individual records
measures of poverty and ethnic density for both the immediate residential neighborhood and
extralocal neighborhoods at each wave.

The NLSY79 began with 12,686 respondents ages 14-22 (Bureau of Labor Statistics, 2010).
This study uses data from the interview waves between 1979 and 2010. Over the 32-year
time period, the response rate for the total sample is 81 percent and the retention rate is 76
percent (National Longitudinal Surveys, 2014). Our final samples consist of 5,784 non-
Hispanic white respondents, 2,097 non-Hispanic black individuals, and 1,476 Latinos. Each
NLSY79 respondent can contribute up to 19 observations to the analysis.

Individual-level Variables

The dependent variable is the respondent’s body mass index (BMI) calculated
conventionally from self-reported heights and weights. BMI is defined as an individual’s
weight (in kilograms) divided by the square of height (in meters) (Centers for Disease
Control and Prevention, 2015). The first available BMI measure is from the 1981 wave of
the NLSY79.
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The analysis considers several time-varying individual characteristics as independent
variables, including marital status, educational attainment, weekly hours worked, family
income, and public assistance recefpt. Marital status is a dichotomous variable in which
married individuals are coded 1 and other statuses (e.g., single or divorced) are coded O.
Educational attainment has four categories: less than high school, high school graduate (or
equivalency diploma), some college, and college or above (reference group). Hours worked
is measured by respondents’ reports of how many hours they usually work per week in their
current job. Family income is inflation-adjusted to 2010 dollars and measured in $10,000s.
Public assistance receipt is coded 1 for respondents currently receiving AFDC, TANF, SSI,
or other benefits. All of these variables are measured at each NLSY79 interview and treated
as time-varying covariates.

Neighborhood-level Variables

Poverty and co-ethnic density are the two neighborhood characteristics of interest. Following
conventional practice, an immediate neighborhood is defined as the census tract of residence
at each wave. Because census tract boundaries change frequently, we normalize the tract
boundaries to 2010 census definitions using the Neighborhood Change Database (GeoLytics,
2014) to facilitate comparisons across waves. The major data sources for constructing
neighborhood variables are the 1980-2010 decennial U.S. censuses and the American
Community Survey. Following much research in this area (Boardman et al., 2005; Chang
2006; Kimbro et al., 2011), we measure neighborhood SES with the poverty rate. The tract
poverty rate is measured conventionally by dividing the size of the tract population living in
poverty by the total tract population. Our measure of neighborhood co-ethnic density is the
proportion of the census tract population that is composed of non-Hispanic whites, non-
Hispanic blacks, or Hispanics. We estimate the values of the tract-level characteristics for
non-census years using linear interpolation (Anonymous, 2015).

To examine the temporal dimension of neighborhood effects on BMI, we calculate the
average rates of neighborhood poverty and co-ethnic density for all of the census tracts that
the respondents inhabited prior to (and including) each interview wave of observation. These
cumulative measures of exposure to neighborhood poverty and co-ethnic density are thus
sensitive to changes in the neighborhood environment incurred by moving from one type of
neighborhood to another as well as to changes in the characteristics of the neighborhoods
inhabited by nonmovers.

To examine the spatial dimension of neighborhood effects on BMI, we first define extralocal
neighborhoods using the Euclidean distance between the geographic centroids of two tracts.
Because individuals travel on average 30 miles per day (U.S. Department of Transportation,
2003), we use this distance to define extralocal neighborhoods. Specifically, if the distance
between two tracts is shorter than 30 miles, these tracts are considered to be extralocal
neighborhoods of each other; otherwise, they are not spatially related. We then apply a
distance-decay function that gives higher weights to the extralocal neighborhoods that are
closer to an individual’s immediate neighborhood and lower weights to more distant
extralocal neighborhoods (Kwan, 2004). Finally, we compute distance-weighted measures of
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the average poverty rate and co-ethnic density for each respondent’s set of extralocal
neighborhoods.

Analytic Approach

RESULTS

To exploit the longitudinal nature of the NLSY79, we estimate individual fixed-effect
models (Allison, 2005). Fixed-effect models allow us to control for all time-constant but
unobserved characteristics that might influence both individual’s selection of (or into) a
particular type of neighborhood and their BMI status. By following each respondent over
time and capturing the changes in variables of interest, each respondent serves as his/her
own control and the within-person changes become the focus of the fixed-effect modeling
(Allison, 2009). A fixed-effect model can be expressed as follows:

Vi =HtBxy tatey

Where yjis the value of BMI individual 7at time ¢ y,is an intercept that varies over time; X
is a vector of time-varying independent variables; B is a vector of coefficients for time-
varying covariates (e.g., neighborhood poverty or co-ethnic density); a;is a person-specific
error term and can be understood as the systematic influence of all time-invariant factors
(including the unobserved covariates) on BMI; and e represents the error term for each
individual at each point in time. To control for secular trends in both BMI and the covariates,
all models include dummy variables for year of observation. The application of fixed-effect
modeling to neighborhood effects on health has been rare but this estimation strategy
provides more rigorous estimations of the causal relationships between the dependent and
time-varying independent variables (Oakes et al., 2015). Time-invariant characteristics, such
as nativity status, gender, and parental background, are necessarily omitted from these fixed-
effect models.

Fixed-effect models are not without limitations (Angrist & Pischke, 2009; Treiman, 2014).
First, as the inferences are drawn from the within-person differences, the external validity
(i.e., generalizability) of the results is limited. Second, the risk of committing a type Il error
increases with the number of regressors. Third, the effects of the time-invariant covariates
are assumed to be constant.

Descriptive statistics for all variables are presented in Table 1. Several differences across the
three ethnoracial groups are worth noting. First, average BMI values are higher among the
non-Hispanic black and Hispanic respondents than among the non-Hispanic white
participants. Second, and not surprisingly, the white respondents have higher SES than the
black or Hispanic respondents. For example, the proportion of respondents having
completed college is higher among whites than blacks or Hispanics and the proportion of
respondents receiving public assistance is at least double among minorities than among
whites.
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Table 1 also reveals sharp differences by race-ethnicity in the neighborhood-level variables.
On average, whether measured for the current neighborhood or cumulatively, the non-
Hispanic black respondents live in neighborhoods in which almost half of their neighbors (a
proportion of 0.48) are also non-Hispanic black. However, reflecting high levels of
ethnoracial residential segregation, only four percent of the residents of blacks’ extralocal
neighborhoods are non—Hispanic black (proportion of 0.04). Coupled wi th the high level of
co-ethnic density of their immediate neighborhood, this finding indicates that blacks’
residential neighborhoods are likely to be isolated from more ethnically-diverse
neighborhoods.

The mean poverty rate in blacks’ concurrent neighborhoods is 0.21, quite similar to the

cumulative rate of 0.22. However, the extralocal neighborhood poverty rate is only 0.03,
indicating that black respondents’ immediate neighborhoods are not only comparatively
poor, but that they are segregated from more affluent neighborhoods.

Among the Hispanic respondents, roughly four out of ten residents of the current
neighborhood are also Hispanic, and their cumulative exposure to co-ethnic neighbors is
comparable (0.38). This pattern is generally similar to that observed for blacks. However,
unlike the situation among blacks, the co-ethnic density of Hispanics’ extralocal
neighborhood—0.36—is fairly similar to that of their immediate neighborhood, measured
either concurrently or cumulatively. The poverty rate of Hispanics’ extralocal neighborhoods
(0.18) is also similar to the poverty rates of their immediate neighborhood (0.18) and
averaged over prior neighborhoods of residence (0.19). This pattern indicates that the
Hispanic respondents are not as racially and socioeconomically segregated as the black
respondents.

White respondents exhibit the highest level of co-ethnic density (over 0.80), both within the
immediate neighborhood and measured as cumulative exposure over time. The low level of
co-ethnic density in whites’ extralocal neighborhoods (0.09) reflects whites’ high level of
segregation from other ethnoracial groups in the U.S.

Tables 2 through 4 present the results of the fixed-effect regression analyses (models that
omit measures of cumulative exposure to immediate neighborhood characteristics are
available upon request). For each ethnoracial group, time-varying individual variables and
immediate neighborhood characteristics are considered in Model A; cumulative exposure to
immediate neighborhood variables are added to Model B; and Model C further includes the
measures of extralocal neighborhood poverty and co-ethnic density.

Table 2 presents the results for non-Hispanic black respondents. In Model A, among the
time-varying individual variables, marrying, working hours, and receiving public assistance
are positively and significantly related to BMI. For example, when an individual’s marital
status changes from other statuses to married, BMI increases by an average of 0.608 (kg/
m?2). On average, beginning receipt of public assistance raises BMI by 0.261 (kg/m?).
Longer working hours are associated with a higher BMI, though the effect size is relatively
small. Completing college is also associated with a higher BMI, although it is important to
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note that that after the mid-twenties intra-person changes in educational attainment are
infrequent.

Regarding the effects of the immediate neighborhood variables in Model A, neither the
proportion of neighbors who are non-Hispanic black nor the poverty rate is significantly
associated with non-Hispanic blacks’ BMI. This finding fails to support Hypotheses 1, 2a, or
2b.

Model B adds to Model A the measures of cumulative exposure to neighborhood co-ethnic
density (proportion non-Hispanic Black) and neighborhood poverty. As with the coefficients
for current (or immediate) neighborhood co-ethnic density and poverty, neither coefficient
for the cumulative measures is significant. Nor does the inclusion of the cumulative
measures attenuate the coefficients for the immediate neighborhood measures, which were
in any event non-significant to begin with. This finding fails to support Hypotheses 3, 4, and
5.

Model C of Table 2 adds as independent variables the distance-weighted measures of co-
ethnic density and poverty in extralocal neighborhoods. While the coefficient for the level of
co-ethnic density in extralocal neighborhoods is not significant, the poverty rate of extralocal
neighborhoods is negatively and significantly associated with BMI. When the poverty rate in
extralocal neighborhoods increases by 10 percentage points (i.e., a proportion of .10), a
black respondent’s BMI is expected to decrease by 0.078 (0.1*(=0.78)). This finding
supports Hypothesis 6b, and suggests that comparative affluence (i.e., low poverty) in
nearby neighborhoods generates a sense of relative deprivation or a deficit of healthful
community resources among residents of the immediate neighborhood.

Table 3 presents a parallel analysis for the Hispanic respondents. Of the individual-level
predictors shown in Model A, only marital status and educational attainment are found to be
significantly related to BMI. Getting married is estimated to increase BMI by 0.611 and
receiving some college education but not completing college is associated with higher BMI.

Of the immediate neighborhood variables, the poverty rate is not significantly related to
BMI, but the proportion of neighbors who are Hispanic is significantly and positively
associated with BMI. That exposure to co-ethnic residents in the immediate neighborhood
increases BMI among Hispanics ($=0.452, Model A) provides support for Hypothesis 2b.

Model B adds the measures of cumulative neighborhood co-ethnic density and the poverty
rate. The positive coefficient for cumulative exposure to fellow Hispanics is four times
stronger than the corresponding coefficient for co-ethnic density in the immediate, current
neighborhood (1.057 vs. .250), supporting Hypotheses 3 and 4. Moreover, the inclusion of
this variable attenuates the coefficient for the level of co-ethnic density in the immediate,
current neighborhood and drives this coefficient to statistical non-significance, thus
supporting Hypothesis 5. Perhaps surprisingly, however, the coefficient for cumulative
exposure to poor neighbors is negative and statistically significant (3=—2.288).

As shown in Model C of Table 3, among Hispanics neither the level of co-ethnic density nor
the poverty rate of extralocal neighborhoods is significantly associated with BMI. Moreover,
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including these indicators of the spatial dimension of neighborhood effects does not
appreciably modify the observed effects of the other neighborhood-level independent
variables.

The results for non-Hispanic whites are shown in Table 4. All of the time-varying
individual-level covariates are significantly associated with BMI (Model A). BMI tends to
increase when one gets married (=0.562) or begins receiving public assistance (f=0.232),
and it tends to decrease when weekly working hours are prolonged or family income
improves. Completing college tends to increase BMI relative to having less than a high
school education, but attending though not completing college is associated with a higher
BMI relative to completing college.

Turning to the coefficients for the immediate neighborhood variables in Model A, the
proportion of neighbors who are non-Hispanic white is not significantly associated with
whites” BMI. However, whites’ BMI tends to increase along with increases in the poverty
rate of their immediate neighborhood (=0.977), supporting Hypothesis 1. This positive
association can be partially explained by the cumulative exposure to neighborhood co-ethnic
density and poverty; the magnitude of the effect drops by approximately 34 percent ((0.977—
0.649)/0.977) from Model A to Model B. This finding bolsters Hypothesis 5.

Among whites, the coefficients for cumulative exposures to both co-ethnic density and
poverty are positive and statistically significant (Model B), even after controlling for
individual and immediate neighborhood features. For example, when the cumulative
exposure to white residents increases by 15 percentage points (0.15 in proportion), a white
respondent’s BMI is expected to increase by 0.068 (0.15*0.456). Both coefficients are larger
than the analogous coefficients for co-ethnic density and poverty in the immediate, current
neighborhood, supporting Hypotheses 3 and 4. That the coefficient for cumulative exposure
to fellow non-Hispanic whites is statistically significant while the coefficient for co-ethnic
density of the immediate neighborhood is not significant is the clearest evidence that studies
that only consider the characteristics of the current residential neighborhood may
underestimate the impact of neighborhood effects on BMI.

Model C adds the two measures of extralocal co-ethnic density and poverty. Although the
coefficient for proportion non-Hispanic white in extralocal neighborhoods is not significant,
the coefficient for the (distance-weighted) poverty rate of extralocal neighborhoods is
negative and statistically significant. Holding constant the other covariates, higher levels of
poverty in proximate neighborhoods tend to reduce whites’ BMI (=—0.597). This finding
supports Hypothesis 6b.

DISCUSSION AND CONCLUSIONS

Recent research on the determinants of obesity and body mass has begun to emphasize the
potential importance of neighborhood characteristics. Yet, most studies of neighborhood
effects on body mass index (BMI) and related physical states adopt a naive view of
neighborhood effects, typically relying on single point-in-time measures of neighborhood
attributes and ignoring the possible influence of spatially-proximate, or extralocal,
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neighborhoods. This study uses long-term longitudinal data on both individuals and their
neighborhoods of residence, along with characteristics of extralocal neighborhoods, to
examine the effects of areal poverty and co-ethnic density on the body mass of black,
Hispanic, and white respondents to the National Longitudinal Survey of Youth.

Our fixed-effect linear regression models of BMI are designed to test several hypotheses
regarding the possible influence of individuals’ current and cumulative exposure to co-ethnic
and poor neighbors in their immediate neighborhood and their current exposure to co-ethnic
and poor neighbors in extralocal neighborhoods. We first hypothesized that the level of
poverty in the immediate neighborhood is positively related to BMI. This hypothesis finds
support among non-Hispanic whites but fails to find support among non-Hispanic blacks or
Hispanics, whose BMIs appear insensitive to the poverty rate of the current neighborhood of
residence..,

Our second set of counter-posing hypotheses posited either an inverse (Hypothesis 2a) or a
detrimentally positive (Hypothesis 2b) effect on BMI of exposure to co-ethnic neighbors in
the current, immediate neighborhood. We observe partial support for the idea that high levels
of co-ethnic density engender higher body weight (Hypothesis 2b). Net of the effects of
established individual-level predictors of BMI, Hispanics who live in neighborhoods
containing proportionately more fellow Hispanics tend to have elevated BMIs. However, we
fail to observe an effect of co-ethnic density of the current neighborhood among either
blacks or whites.

Among Hispanics and whites, we find partial support for the third hypothesis that the effects
of cumulative exposures to neighborhood poverty and co-ethnic density mimic those of
immediate neighborhood exposures. Specifically, immediate and cumulative exposures to
co-ethnic neighbors are both positively related to Hispanics’ BMIs, and contemporaneous
and cumulative exposures to poverty both elevate whites’ BMls.

The fourth hypothesis states that cumulative exposures to immediate neighborhood poverty
and co-ethnic density play more important roles than current exposures in affecting BMI.
We find some support for this hypothesis among Hispanics and non-Hispanic whites. For
example, among non-Hispanic whites, the associations between cumulative exposure to both
local neighborhood poverty and co-ethnic density and BMI are stronger than the
corresponding associations between the current neighborhood characteristics and BMI.
Although the negative association between cumulative exposure to poverty and Hispanics’
BMI is unexpected, it is broadly consistent with the results of a recent study reporting that
cumulative exposure to family poverty is negatively related to obesity (Hernandez &
Pressler, 2014).

We further hypothesized that the observed effects of neighborhood poverty and co-ethnic
density of the current neighborhood are at least partially explained by cumulative exposures
to these neighborhood features. This hypothesis finds some support among whites and
Hispanics. Among Hispanics, the concurrent association between BMI and co-ethnic density
is reduced nontrivially—and driven to statistical nonsignifica nce—after cumulative
neighborhood exposure to fellow Hispanics is controlled. And among whites, only
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cumulative exposure to co-ethnics— and not the level of exposure to co-ethnics in the
current neighborhood—is significantly associated with BMI. Overall, these findings suggest
that studies employing only point-in-time measures of neighborhood characteristics may
underestimate the impact of neighborhood attributes on body mass index.

Regarding co-ethnic density and poverty in extralocal neighborhoods, we expected that the
effect of co-ethnic density in extralocal neighborhoods on BMI would mimic that of co-
ethnic density in the immediate neighborhood (H6a) but that high poverty in extralocal
neighborhoods could either increase or decrease BMI among residents of a focal
neighborhoods (H6a, H6b). We find no support for H6a. For none of the three ethnoracial
groups do we observe a significant association between extralocal neighborhood co-ethnic
density and BMI. Nor do we observe a positive effect of extralocal neighborhood poverty on
BMI.

However, consistent with Hypothesis 6b, among both blacks and whites we observe
significant (net) associations between the poverty rate of extralocal neighborhoods and BMI.
For both racial groups, higher levels of poverty in geographically proximate neighborhoods
are inversely associated with BMI. That is, relative affluence (i.e., low poverty) in nearby
neighborhoods is associated with higher BMIs among black and white residents of the focal
neighborhood. These associations are consistent with a relative deprivation perspective.
Presumably, relative affluence is nearby neighborhood engenders a sense of relative
deprivation among residents of the focal neighborhood, thereby encouraging unhealthy
behaviors conducive to excess body weight and obesity. It is also possible that affluent
spatially-proximate neighborhoods divert healthful community resources from nearby
neighborhoods of average or low SES. Future research might profit from exploring the
social-psychological, behavioral, and institutional mechanisms that transmit the effect of
extralocal neighborhood poverty on BMI.

One possible explanation for the failure to observe the expected positive effects of
neighborhood poverty—measured either contemporaneously or cumulatively—among either
blacks and Hispanics is that for these groups such ethnic density effects are mainly
psychological in nature, yielding beneficial effects on mental health but not on the types of
physical health examined in this study (Bécares et al., 2012). Itis also possible that the level
of co-ethnic density is unrelated to body mass among blacks as it is among Hispanics
because, among blacks, living with co-ethnics provides sources of social support and buffers
of racism that counterbalance the otherwise obesogenic effects of having many co-ethnic
neighbors. Several studies report that the health behaviors of Hispanics and whites are more
sensitive than those of blacks to neighborhood characteristics (Burdette & Needham, 2012;
Denney et al., 2018; LaVeist et al., 2007; Masi et al., 2007). Perhaps these findings can be
attributed to the more limited geographic mobility among blacks. Blacks may also be
especially likely to develop adaptive strategies to cope with neighborhood poverty (Rankin
& Quane, 2000; Stack, 1974).

This study is subject to several limitations. First, our results may be sensitive to the
operational definition of neighborhoods. While census tracts are commonly used in
neighborhood effect research (Anonymous, 2013), using a different geographic level, such
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as census blocks or counties, may lead to different conclusions (Openshaw, 1984). Second,
our results regarding the influence of extralocal neighborhood characteristics may be
sensitive to how extralocal neighborhoods are defined and the relative weights assigned to
nearby versus distant neighborhoods. Third, we are unable to investigate the mechanisms
through which neighborhood co-ethnic density and neighborhood poverty—at either the local
or extralocal neighborhood level- affect BMI. Given data limitati ons, we are also unable to
consider how changes in neighborhood environments affect behavioral changes related to
obesity, such as diet and physical activity. Fourth, our analysis focuses on only two
potentially obesogenic neighborhood characteristics—poverty and co-ethnic density. Future
research might profit from exploring other environmental attributes, such as collective
efficacy and safety (Burdette et al., 2006) and features of the built environment (Feng et al.,
2010), including but not limited to food availability and recreational resources (Moore et al.,
2008).

Despite these limitations, our findings challenge the tacit assumption of the extant literature
that neighborhood effects on excess body weight are exerted only by the characteristics of
contemporaneous, local neighborhoods. Rather, our results suggest that the characteristics of
both neighborhoods that individuals have inhabited in the past and the characteristics of
extralocal neighborhoods also influence individuals’ BMI. Future research exploring
neighborhood effects on body weight and other health behaviors and outcomes might benefit
from taking into account both the temporal and spatial dimensions of these effects.
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. Cumulative exposure to co-ethnic neighbors positively predicts Hispanics’
BMI.
. Cumulative exposure to neighborhood poverty positively affects whites” BMI.
. Poverty in nearby neighborhoods is inversely related to blacks’ and whites’
BMI.
. Neighborhood characteristics have both temporal and spatial effects on BMI.
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