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Abstract

Health researchers have investigated the association between racial segregation and racial health
disparities with multilevel approaches. This study systematically reviews these multilevel studies
and identifies broad trends and potential directions for future research on racial segregation and
health disparities in the US. After searching databases including CINAHL and MEDLINE, we
identified and systematically reviewed 66 articles published between 2003 and 2019 and found
four major gaps in racial/ethnic segregation and health disparities: (a) the concept of segregation
was rarely operationalized at the neighborhood level, (b) except for the evenness and exposure
dimension, other dimensions of segregation are overlooked, (c) little attention was paid to the
segregation between whites and non-black minorities, particularly Hispanics and Asians, and (d)
mental health outcomes were largely absent. Future directions and opportunities include: First,
other segregation dimensions should be explored. Second, the spatial scales for segregation
measures should be clarified. Third, the theoretical frameworks for black and non-black minorities
should be tested. Fourth, mental health, substance use, and the use of mental health care should be
examined. Fifth, the long-term health effect of segregation has to be investigated, and finally, other
competing explanations for why segregation matters at the neighborhood level should be
answered.
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Introduction

The association between segregation and health have been explored with ecological data
analysis. While this approach provides some insight, its findings cannot be generalized to
individual level due to factors such as the ecological fallacy. Thus, the mechanisms linking
segregation to individual health outcomes were underexplored (Acevedo-Garcia, Lochner,
Osypuk, & Subramanian, 2003). However, with the rapid growth in geographical data and
advances in research methods multilevel modeling allows researchers to nest individuals
within different levels of residential context. This offers the opportunity to investigate how
segregation “gets under the skin” and as such multilevel modeling emerged as a major
analytic approach in the literature of segregation and health (Entwisle, 2007).

In 2003, Acevedo-Garcia and colleagues called for the development of a multilevel research
framework that could be used to clarify the associations of racial/ethnic residential
segregation (hereafter racial/ethnic segregation) with individual health outcomes. They also
suggested that there was a need to examine how racial/ethnic segregation affects the health
of non-black minorities, particularly Hispanics and Asians (Acevedo-Garcia et al., 2003).
These recommendations not only correspond to the argument that racial/ethnic segregation
should be regarded as a fundamental cause of health disparities between blacks and whites
(Williams & Collins, 2001), but also underscore the insufficient attention to the health
disparities between rapidly growing minority groups and the dominant group.

This systematic review has three goals: First, to review the literature that has been published
since 2003 that used a multilevel research framework to investigate the relationships
between racial/ethnic segregation and health; second, to evaluate the extent to which racial/
ethnic segregation may account for health disparities, and third, to discuss future research
directions in this area.

In contrast to other reviews (Kramer & Hogue, 2009; White & Borrell, 2011), this study is
unique in the following ways. We proposed two theoretical frameworks drawn from the
segregation and migration literature for black and non-black groups, respectively, which may
guide future research. Furthermore, this study pays extra attention to the units of analysis
and spatial scale of segregation measures. Finally, our review allows us to identify current
existing gaps in the racial/ethnic segregation and health disparities literature, and to
recommend several avenues for future work.

Before launching in to the strategy used in our systematic review, additional context is
required. We focus on three main themes. First, racial/ethnic health disparities are defined as
the differences in an array of health outcomes and behaviors across race/ethnicity groups
(DHHS, 2010) that are commonly interpreted as whites sharing a better health profile than
do minorities, especially blacks, in the United States (US). This common perception is
reflected by previous studies on the relationships between racial/ethnic segregation and
health disparities (Kramer & Hogue, 2009; Williams & Collins, 2001). However, racial/
ethnic health disparities vary by health indicators and minorities outperform whites in some
outcomes. For example, asthma attacks among persons with current asthma and suicide rates
are the lowest among blacks, Hispanics have the lowest stroke death and hypertension rates,
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and Asians report the lowest prevalence of binge drinking and coronary heart disease death
rates (CDC, 2013). These variations should be further incorporated into the notion that
racial/ethnic segregation is a fundamental cause of racial/ethnic health disparities (Williams
& Collins, 2001).

Second, the concept of segregation is defined as the extent to which two or more social
groups are spatially differentiated across subunits that comprise a main unit of interest,
typically a metropolitan area (Massey & Denton, 1988). It is important to note that racial/
ethnic segregation and racial/ethnic composition (i.e., diversity) are conceptually different
(Lee, Iceland, & Farrell, 2014). The former is concerned about how two or more race/
ethnicity groups distribute spatially across neighborhoods within a large area (e.g., a
metropolitan area), whereas the latter refers to the relative size of race/ethnicity groups in an
area (i.e., racial composition). A diverse metropolitan area may be more or less segregated if
members of various races live in isolation or share the same neighborhoods. Researchers
have found modest empirical associations between diversity and segregation (DeFina &
Hannon, 2009). Segregation and diversity may be related but they do not necessarily affect
each other in the same way.

Third, since the work of Massy and Denton (1988), segregation is seen as consisting of five
dimensions, namely evenness, exposure, concentration, centralization, and clustering.
Evenness captures the level of differential spatial distribution of groups across the main units
(e.g., metropolitan areas or counties); exposure refers to the probability of interacting with
other groups; concentration measures the physical space inhabited by certain groups;
centralization indicates the degree to which a group is located at the center of an area; and
clustering refers to the level to which the subunits occupied by minority members adjoin one
another within the main unit. Each dimension represents a unique spatial distribution pattern
of race/ethnicity groups within an area (Iceland & Weinberg, 2002; Reardon & O’Sullivan,
2004) and the five dimensions may not be highly related to one another (Wilkes & Iceland,
2004). Most of the measures are created for metropolitan areas or large unit statistics, rather
than neighborhood (or other smaller) levels. Thus, their relationships with racial/ethnic
health disparities may be discordant.

Review Articles Selection Process

We created a custom search tool to conduct bibliographic searches of databases, such as
MEDLINE, CINAHL, ERIC, Health Sources, Social Science, JSTOR, and Psychology and
Behavioral Sciences Collection (the complete list is available upon request). The literature
search process is similar to previous studies (Haley et al., 2016; Kramer & Hogue, 2009) and
the so-called scoping reviews (Levac, Colquhoun, & O’Brien, 2010). We focus on papers
published between January 1, 2003, and December 31, 2019, i.e., papers published in the
same year as Acevedo-Garcia and colleagues’ paper and thereafter. We conducted a general
search where the indexing terms “segregation,” “health,” and “multilevel” were used.
Variants or alternatives of these three terms were also applied to ensure a thorough coverage,
such as “multi-level,” “mortality,” and “morbidity.”
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The initial search yielded 529 articles of which we excluded 36 duplicated articles and 41
articles that used the term “segregation” to describe the molecular, genetic, cell, and
chromosome clusters. We reviewed the remaining 452 articles and found that (a) 86 articles
did not focus on the US, (b) 48 articles were not empirical studies, (c) 57 articles did not use
health outcomes or behaviors as their dependent variables, (d) 170 articles employed the
segregation measures that did not reflect the definition of segregation discussed previously
(also see below), and () 25 articles did not adopt a multilevel analysis approach (i.e.,
individuals within an area). These articles are excluded and the selection process is shown in
Figure 1. At the end of the process, 66 articles remained and these then form the basis of our
systematic review.

The 66 articles that met our criteria are listed in chronological order of publication date in
Table 1. Table 1 catalogues the author(s) and the main dimensions of each individual study
(geographical units, segregation measures, comparison groups, health outcomes, and key
findings). We summarize our observation on each of these five dimensions below.

Geographical Units:

The unit of analysis is particularly important for multilevel modeling as individuals are
nested within different levels of contexts. Without clarifying the unit of analysis used to
assess segregation, it may not be feasible to situate new empirical findings into the extant
literature. In addition, the variation in the unit of analysis may explain why segregation
matters more when it is measured at the metropolitan or county level than at the census tract
or blockgroup level. That is, the impact of segregation on health may vary by unit of
analysis. Massey and Denton (1988) did not, as such, suggest which unit of analysis is most
appropriate and our discussion below reports on how scholars have chosen the unit of
analysis.

In our review, census-based areal units are widely adopted to measure racial/ethnic
segregation due to readily available data. Specifically, the concept of neighborhood has been
operationalized as the census tract in 52 studies (79%). Using census tracts as the subunits,
47 out of the 52 studies measured racial/ethnic segregation at either county or metropolitan
statistical area (MSA) level and investigated the effect of racial/ethnic segregation on health.
Six studies (Debbink & Bader, 2011; Grady, 2006; Grady & McLafferty, 2007; Grady &
Ramirez, 2008; Mayne, Yellayi, Pool, Grobman, & Kershaw, 2018; Salow, Pool, Grobman,
& Kershaw, 2018) did not aggregate tracts into a higher areal level to create a measure of
segregation because they focused on just a single MSA and did not compare the relationship
between racial/ethnic segregation and health across metropolitan areas. To overcome this
problem, these studies employed a local approach to assessing racial/ethnic segregation at
the tract level (Krivo, Bryon, Calder, & Kwan, 2007; Wong, 2002) and their analyses
embedded individuals within their neighborhoods (i.e., tracts) rather than a larger geographic
area (e.g., MSAs or counties). Two studies used either blocks or blockgroups to calculate
segregation at the census tract level (Noah, Yang, & Wang, 2018; Yang, Zhao, & Song,
2017) and Williams and colleagues (2018) used ZIP code data to assess segregation for
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hospital reference regions. Beyond the conventional census-based areal units, two studies in
Chicago (Lee, 2009; Lee & Ferraro, 2007) created “neighborhood clusters” by combining
contiguous census tracts together in order to better reflect an individual’s living environment
and maximize the homogeneity across tracts within a neighborhood cluster. In order to
gauge the extent to which race/ethnicity groups are segregated in a neighborhood cluster,
census blocks were used as the subunits that demonstrate the spatial distribution of the
majority and minority group members within a neighborhood cluster (i.e., the main unit of
interest). Similarly, Grady (2010) applied the automated zone-matching (AZM)
methodology to the census tracts in the Detroit MSA and the AZM combines census tracts
into zones, which serves as the definition of neighborhood. The main purpose of creating
these zones is to maximize the homogeneity within a zone and the heterogeneity across
zones. Only two studies measured segregation at the ZIP code level (Mobley et al., 2006;
Plascak, Molina, Wu-Georges, Idris, & Thompson, 2016).

Segregation Measures:

The concept of “segregation” has been mixed with “diversity” or “composition” in prior
research. To fully understand how an individual’s life chance can be affected by the spatial
arrangement of racial/ethnic groups within an area, it is imperative to clarify the dimensions
or measures of segregation. Furthermore, there has been an interest in developing new
measures of residential segregation (Reardon & O’Sullivan, 2004; Wong, 2002), but little is
known about how these new measures have been used in the literature. Our attention to this
topic fills this gap.

Though segregation has been conceptualized with five dimensions (Massey & Denton,
1988), the published literature has heavily relied on the exposure dimension. Forty-nine of
the 66 studies (74%) employed an indicator that captures the exposure dimension, such as
the isolation/interaction index. The second most common dimension of racial/ethnic
segregation is the evenness dimension, which was included in 24 studies. The clustering
dimension appeared in 7 studies (Bell, Zimmerman, Almgren, Mayer, & Huebner, 2006;
Biello, Ickovics, Niccolai, Lin, & Kershaw, 2013; Grady, 2010; Lutfi, Trepka, Fennie,
Ibafiez, & Gladwin, 2018; Lutfi, Trepka, Fennie, Ibanez, & Gladwin, 2015; Walton, 2009;
Yang et al., 2017), and both the concentration and centralization dimensions were included
in four studies (Biello, Ickovics, et al., 2013; Lutfi et al., 2018; Lutfi et al., 2015; Yang et al.,
2017). Six studies used the work by Massey and Denton (1988) to define hypersegregated
MSAs as those areas with at least four dimensions that suggested high black/white
segregation (Biello, Ickovics, et al., 2013; Biello, Niccolai, Kershaw, Lin, & Ickovics, 2013;
Grigsby-Toussaint, Jones, Kubo, & Bradford, 2015; Jones, 2013; Lutfi et al., 2015; Osypuk
& Acevedo-Garcia, 2008). While the segregation measures that take spatial relationships
among areal units into account have been used to explore their relationships with health
(Bravo, Anthopolos, Kimbro, & Miranda, 2018; Debbink & Bader, 2011; Grady, 2006;
Grady, 2010; Grady & McLafferty, 2007; Grady & Ramirez, 2008; Kramer, Cooper, Drews-
Botsch, Waller, & Hogue, 2010; Mayne et al., 2018; Salow et al., 2018), most of the
segregation indicators in the selected studies presume that the subunits within the main unit
of interest are spatially independent.
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Comparison Groups:

despite the fact that several segregation indicators have been extended to more than two race/
ethnicity groups (Reardon & Firebaugh, 2002), only one out of the 66 studies used a multi-
group segregation measure (Bellatorre, Finch, Phuong, Bird, & Beck, 2011). Two studies did
not discuss the race/ethnicity groups (Mobley et al., 2006; Russell et al., 2012). Among the
63 studies that explained the racial/ethnic groups for two-group segregation measures, 48
studies dealt with the level of segregation for blacks and 29 studies on the extent to which
Hispanics were segregated from others (or whites). Among the 29 studies, 24 were
published after 2013, indicating that more attention has been paid to the largest minority
group in the US. Only seven studies explicitly assessed segregation between Asians and
whites (Mobley, Kuo, Scott, Rutherford, & Bose, 2017; Mobley, Scott, Rutherford, & Kuo,
2017; Mobley, Subramanian, et al., 2017; Walton, 2009; Yang, Shoff, Noah, Black, &
Sparks, 2014; Yi, Ruff, Jung, & Waddell, 2014; Yu, Woo, Hawkins, & Iman, 2018).

Health Outcomes:

Regarding the health outcomes studied in our review, the literature mainly focused on
maternal and infant health and obesity-related outcomes. Specifically, approximately 27
percent of the studies were concerned with maternal or infant health outcomes, such as birth
weight (Bell et al., 2006; Debbink & Bader, 2011; Grady, 2006; Grady, 2010; Grady &
McLafferty, 2007; Grady & Ramirez, 2008; Osypuk, Bates, & Acevedo-Garcia, 2010;
Walton, 2009), preterm birth (Bell et al., 2006; Britton & Shin, 2013; Britton & Velez, 2015;
Kramer et al., 2010; Mendez, Hogan, & Culhane, 2013; Osypuk & Acevedo-Garcia, 2008;
Salow et al., 2018), hypertensive disorder of pregnancy (Mayne et al., 2018), stillbirth
(Williams et al., 2018), and maternal smoking (Yang et al., 2014). Another 20 percent of our
reviewed articles investigated the relationships between segregation and obesity-related
outcomes, such as body mass index (Bower et al., 2015; Chang, 2006; Corral, Landrine, &
Zhao, 2014; Goodman, Lyons, Dean, Arroyo, & Hipp, 2018; Kershaw & Albrecht, 2014;
Kershaw, Albrecht, & Carnethon, 2013; Mobley et al., 2006; Piontak & Schulman, 2016; Yu
et al., 2018), physical activity (Corral et al., 2012; Lopez, 2005; Mellerson et al., 2010), and
type Il diabetes (Bravo et al., 2018). Most of the other health outcomes studied in our
reviews were physical health measures, including self-rated health (Anderson & Fullerton,
2014; Nelson, 2013; Plascak et al., 2016; Robert & Ruel, 2006; Subramanian, Acevedo-
Garcia, & Osypuk, 2005; Yang et al., 2017), cancer diagnosis and mortality (Greer, Kramer,
Cook-Smith, & Casper, 2014; Haas, Earle, Orav, Brawarsky, Keohane, et al., 2008; Haas,
Earle, Orav, Brawarsky, Neville, et al., 2008; Harvey, Enos, Chen, Galadima, & Eschbach,
2017; Mobley, Kuo, et al., 2017; Mabley, Scott, et al., 2017; Mobley, Subramanian, et al.,
2017; Plascak, Llanos, Pennell, Weier, & Paskett, 2014; Russell et al., 2012), cardiovascular
diseases and hypertension (Jones, 2013; Kershaw et al., 2011; Mabley et al., 2006), sexual
behaviors (Biello, Ickovics, et al., 2013; Biello, Niccolai, et al., 2013; Lutfi et al., 2018;
Lutfi et al., 2015; Noah et al., 2018), and physical disability (Lee & Ferraro, 2007).

Only two studies explored whether racial/ethnic segregation is a determinant of mental
health (i.e., depressive symptoms and anxiety) (Lee, 2009; Nobles et al., 2017). Bellatorre
and colleagues (2011) are among the first to empirically link segregation to allostatic load
and Hao et al (2011) extended segregation to cancer survivors’ health-related quality of life,
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though Massey (2004) already proposed a theoretical connection between segregation and
allostatic load. It should be noted that since 2017, several scholars have reported that
segregation is related to the availability of health care resources (Caldwell, Ford, Wallace,
Wang, & Takahashi, 2017), health behaviors (Tempalski et al., 2019; Thomas-Hawkins,
Flynn, Zha, & Savage, 2019), and neurological disorder (Pennap, Burcu, Safer, & Zito,
2017).

Key Findings:
The majority of studies we examined (56 out of 66) reported that segregation adversely
relates to health outcomes and/or widens racial/ethnic health disparities, particularly
between blacks and whites. Five studies found that segregation improves health outcomes
among blacks or narrows racial/ethnic health disparities (Bell et al., 2006; Corral et al.,
2012; Grady, 2010; Haas, Earle, Orav, Brawarsky, Neville, et al., 2008; Mobley et al.,
2006).l Among Hispanics, the protective effect of segregation has been found on coronary
heart disease risk (Mobley et al., 2006), physical disability (Lee & Ferraro, 2007), the
disparities in early diagnosis of breast cancer (Haas, Earle, Orav, Brawarsky, Neville, et al.,
2008; Mobley, Subramanian, et al., 2017), obesity (Kershaw et al., 2013), self-rated health
(Nelson, 2013; Yang et al., 2017), mental distress (Nobles et al., 2017), and maternal
smoking (Yang et al., 2014). Four of the seven studies that explicitly measured white/Asians
segregation found that Asians benefited from high segregation in terms of low risk of having
a low birth weight baby and smoking during pregnancy (Walton, 2009; Yang et al., 2014),
low odds of late-stage breast cancer diagnosis (Mobley, Kuo, et al., 2017) and early-stage
breast cancer surgery (Ojinnaka, Luo, Ory, McMaughan, & Bolin, 2017), and low sodium-
potassium ratio (Vi et al., 2014). Thirteen studies did not find a significant relationship
between racial/ethnic segregation and health disparities (Anderson & Fullerton, 2014;
Biello, Niccolai, et al., 2013; Britton & Velez, 2015; Grigsby-Toussaint et al., 2015; Haas,
Earle, Orav, Brawarsky, Keohane, et al., 2008; Harvey et al., 2017; Kershaw & Albrecht,
2014; Kershaw et al., 2013; Kovalchik, Slaughter, Miles, Friedman, & Shih, 2015; Mendez
et al., 2013; Piontak & Schulman, 2016; Plascak et al., 2014; Tempalski et al., 2019).

Discussion and Future Research Needs

Based on the review results above, we propose six areas that merit attention in future
research on racial/ethnic segregation and health disparities.

1. Clarifying the dimensions of the measures of racial/ethnic segregation:

Reviewing the article selection process, almost 55 percent of the studies that used the term
“segregation” did not measure racial/ethnic segregation based on the standard definition

IThere are some possible explanations for the beneficial effects. First, the five studies used either exposure or clustering dimension to
assess segregation. In contrast to other dimensions, exposure and clustering may be more closely related to the formation of political
power empowerment or institutions (e.g., non-profit organizations), instrumental support, and social ties (Bell et al., 2006), which
exert a protective impact on health among blacks. Second, thanks to stronger emotional support and empathy from individuals from
similar backgrounds, blacks living with co-ethnics have better health outcomes than those living in predominantly white
neighborhoods (Pickett & Wilkinson, 2008). Third, the diffusion of health information or preventive health care services may be faster
among blacks in segregated areas as social trust is higher than in communities with low segregation (Haas, Earle, Orav, Brawarsky,
Neville, et al., 2008).
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proposed by Massey and Denton (1988). It is important to distinguish racial/ethnic diversity
from racial/ethnic segregation as these two concepts are fundamentally different. High
diversity may not be translated into low segregation as the spatial distribution of minority
group members within the larger area of interest (e.g., MSA) is not taken into account. That
is, racial/ethnic segregation attends to how two or more racial/ethnic groups distribute within
an area, whereas racial/ethnic diversity (or composition) only cares about the total number of
members of each racial/ethnic group. As Massey and Denton (1988) clearly pointed out,
different dimensions of segregation reflect different spatial patterns of living arrangements
among racial/ethnic groups. The distinction between these two concepts should be further
emphasized in future research.

Moreover, the literature did not clearly provide explanations for why different dimensions of
segregation may have different implications for health disparities. We suggested that there
are several factors that could answer this question. First, the determinants of each
segregation dimension are different and the common factors, such as income inequality and
native-born population, are found to better explain evenness and exposure than other
dimensions (Wilkes & Iceland, 2004). The divergent processes that form various dimensions
of segregation may affect the distribution of resources within an area and in turn lead to
disparate opportunities or life chances (e.g., availability of high-quality schools and
accessibility to green space) for local populations.

Second, each segregation dimension is proposed to capture a unique pattern of segregation
and different patterns may offer different insight into health research. For example, the
exposure dimension of segregation aims to estimate the probability of interaction between
groups, which could be used to examine the risk exposure theory (LaVeist, 2005). Should
one racial/ethnic group exhibit poor health behaviors or outcomes, high exposure to this
racial/ethnic group may undermine an individual’s health behaviors or outcomes (or at least
limit the exposure to healthier racial/ethnic groups), which ultimately widens racial/ethnic
health disparities in these health outcomes. This relationship could be used to understand the
prevalence of transmissible diseases among minorities. By contrast, centralization assesses
the degree to which a minority group is located at the center of an area (typically a large
MSA) and this measure may capture any unequal access to public services and opportunities
between racial/ethnic groups.

Third, it has been reported that some segregation dimensions (e.g., evenness and exposure)
have non-linear relationships with health outcomes but others do not (Biello, Ickovics, et al.,
2013; Plascak et al., 2016). That is, racial/ethnic health disparities may be widened with the
increase in some dimensions of segregation but this pattern may be reversed once
segregation reaches a certain level, which is often denoted as a U-shape (or inverse U,
depending on the outcomes) relationship between segregation and health. The non-linear
relationship suggests that segregation may be both beneficial and detrimental to health, and
the level and dimension of segregation may determine its impact on health. To address
health disparities, it becomes crucial to have a thorough understanding of how each
dimension affects health.
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Only four studies in our review investigated the differences in the relationships between
dimensions of segregation and health (Biello, Ickovics, et al., 2013; Lutfi et al., 2018; Lutfi
et al., 2015; Yang et al., 2017). At least two reasons can explain the scarcity of research in
this area. One is the lack of a standardized scale that can be applied to different segregation
measures. Some indicators may range between 0 and 1 (e.g., dissimilarity index), whereas
others span from -1 to 1 (e.g., absolute centralization index) or can take any real value (e.g.,
spatial proximity index). This variation makes it hard to interpret and compare findings
across dimensions of segregation. A related issue is that it takes data from different
geographical levels to calculate segregation indices, which may be a barrier in this research
area. In addition, while it is known that each dimension of segregation captures a unique
spatial distribution pattern (Massey & Denton, 1988), it remains unclear how the patterns
affect the distribution of important factors across space, such as medical resources, social
cohesion, and social ties. Prior research may treat each dimension of segregation in the same
way and overlook the potential differences across dimensions of segregation. Efforts are
warranted to examine whether the effects of racial/ethnic segregation on health vary by the
dimensions or types of health outcomes.?

2. Clarifying the spatial scales when measuring segregation:

In our review, while 52 (out of 66) articles operationalized neighborhoods with census tracts,
only 6 studies assessed the degree of segregation at the neighborhood (i.e., tract) level and
others measured segregation at either county or MSA level. That said, the majority of the
significant relationships between segregation and health are in fact MSA effects, rather than
the so-called “neighborhood effects” (Diez Roux, 2001). Similar to the aforementioned
difference between racial/ethnic diversity and racial/ethnic segregation, if one’s interest is in
how two or more racial/ethnic groups are spatially segregated within a “neighborhood,” one
should either use the subunits within a neighborhood to gauge segregation or employ a local
perspective to obtain segregation measures at the neighborhood level (Wong, 2002).

There are some advantages of using the local segregation measures. For one, local
segregation measures can be applied to the subunits within a main area. It could avoid the
potential small area estimation problem (i.e., some subunits having few minorities) faced by
other conventional/global segregation measures. Second, local segregation measures take
into account the spatial relationships among subunits, which better reflects the spatial
distribution of racial/ethnic groups in the large context. Third, local segregation measures
can be assessed with various spatial weight matrices, which goes beyond the subunits’
boundaries and allows researchers to create a meso-level context between the main and
subunit (Wong, 2002). Despite these advantages, only eight articles in our review used local
measures of segregations. Future research should compare the findings drawn from the
conventional measures with those based on the local segregation measures.3

2 Another related issue is that the same dimension of segregation can be measured with different indicators, which may yield divergent
findings about how segregation affects health. Though this issue is beyond the scope of this study, we suggest that this is an
underexplored area and should receive more attention in the future.

Krieger and colleagues (2017) used the index of concentration at the extremes (ICE) to calculate segregation. However, ICE
considers neither the larger context (i.e., main unit) nor neighboring units. As such, we do not include their works in our review.
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The spatial misalignment between the measures of “segregation” and the so-called
“neighborhood effect” perhaps indicates uncritical adoption of how segregation is
conceptualized and operationalized among health researchers. Future research should clearly
define and justify the main spatial scale of interest (e.g., tract) that will be included in the
hierarchical research framework. Doing so will help researchers identify the subunit (e.g.,
block) that will be used to calculate conventional segregation measures or to obtain the
spatial structures or relationships among the main geographic units that can be applied to
other local segregation measures (Reardon et al., 2008). Different spatial scales may imply
different pathways from segregation to individual health within a hierarchical framework.
For example, should segregation be measured at the MSA level and found to be important,
the answers to why segregation matters would be concentrated on the differences across
MSA:s. If the spatial scale is changed to the census tract, then the mechanisms through which
racial/ethnic segregation affects health disparities could be the disparate exposure to the
characteristics of residential tract and issues related to environmental injustice (Brulle &
Pellow, 2006).

Another important issue related to spatial scales is that the readily available data for
calculating segregation may not be precise enough. Specifically, many scholars have argued
that the American Community Surveys, a commonly used data source maintained by the US
Census Bureau, are subject to large margins of errors (MOE) (Wei, Tong, & Phillips, 2017;
Wong & Sun, 2013) and this data limitation may influence the measurement of segregation
indicators. While the MOE issue has been acknowledged in the literature, little research on
segregation and health takes it into account till a recent study (Arcaya et al., 2016). Future
studies should at least recognize different levels of reliability related by MOE (Sun & Wong,
2010) and determine if MOEs change the estimates of segregation and their relationship
with health.

It should also be emphasized that the destinations for Asian and Hispanic immigrants have
changed from traditional gateway areas (e.g., New York City) to the so-called “new
destinations”, which includes small metropolitan areas, suburban places, and rural towns
(Hall, 2013; Lichter, Parisi, Taquino, & Grice, 2010). The shift has led to the question of
how to properly measure segregation in areas with relatively small number of minority
groups. Previous studies usually limit their research areas to those with at least 1,000 (or
500) minorities (at the smallest geographical resolution), but this approach could be
problematic particularly for rural areas where the racial/ethnic compositions are
homogeneous and the commonly used segregation indicators cannot be calculated correctly.
While the approach to measuring local spatial segregation (Grady & Darden, 2012) is an
alternative, more effort is warranted to tackle this methodological issue.

3. Applying different theoretical frameworks to black and non-black minorities:

Our literature review indicates that most prior research reported an adverse relationship
between black/white segregation and black/white health disparities; however, there is also
evidence suggesting that Hispanic/white or Asians/white segregation may be beneficial to
Hispanics or Asians. This finding, to some extent, challenges the conventional belief that
racial/ethnic segregation is bad for health (Kramer & Hogue, 2009). Drawing from the
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segregation literature, we proposed two theoretical frameworks that may help to understand
the difference between blacks and non-black minorities.

Blacks: The conventional wisdom that racial/ethnic segregation is negatively associated
with health is arguably rooted in the ethnic stratification perspective (Logan, 1978). Since
racial/ethnic segregation in the US can be understood as a structural manifestation of racial
discrimination against minority groups, particularly blacks (Collins & Williams, 1999;
Massey & Denton, 1993), the consequences of racial/ethnic segregation could hence be
reflected in the social and built environment of a neighborhood as follows. First, areas with
high levels of racial/ethnic segregation (particularly black/white) have been found to be
marked by high crime and poverty rates (Collins & Williams, 1999; Williams & Collins,
2001) and these areas are more likely to be neglected and lack the investment in
infrastructure or public services than their integrated counterparts (Greenberg & Schneider,
1994; LeClere, Rogers, & Peters, 1997). Second, racial/ethnic segregation is associated with
political alienation and powerlessness and these factors can lead to relatively few resources
being channeled into such an area. Hence, the residents living in a racially segregated area
may have little access to educational and employment opportunities (Dickerson, 2007;
Howell-Moroney, 2005). Third, racially segregated areas tend to have an unhealthy built
environment, such as high densities of liquor stores (Kwate, 2008). As Logan suggested
(1978), ethnic stratification is a means of maintaining advantages for the dominant racial/
ethnic group and thus racial/ethnic segregation, from this perspective, could effectively
minimize the mobility of resources for promoting health. These poor environmental factors
in a racially segregated area expose residents to multiple health risks, which leads to the
conclusion that residential segregation is adversely related to health (Brulle & Pellow, 2006).

The ethnic stratification perspective explains the contemporary patterns of racial/ethnic
segregation in the US, especially between whites and blacks. A report (Glaeser & Vigdor,
2012) investigated the changing racial/ethnic segregation trend in the US between 1890 and
2010 and attributed the ongoing decrease in racial/ethnic segregation since 1970 to the Civil
Rights Revolution and subsequent changes in the political environment. In the era of legal
discrimination (1910-1960), blacks encountered numerous barriers to living arrangements
such as discrimination by landlords, realtors, and housing authorities. The legal and social
restrictions on housing subsided with the continuous fight for African Americans’ freedom
(Glaeser & Vigdor, 2012). While there are other potential explanations for the decrease in
segregation, the effectiveness of Civil Rights Act may be the most important factor (Glaeser
& Vigdor, 2001; Rothstein, 2017). The ethnic stratification perspective should essentially be
applied to the historic black/white segregation and explain the findings that racial/ethnic
segregation is a barrier to health in our review.

Asians and Hispanics: In the past three decades, the minority composition in the US has
been changed dramatically by immigration from Latin American and Asian (Hobbs &
Stoops, 2002) and the segregation patterns for Hispanics and Asians have transformed. Their
segregation processes from non-Hispanic white are different from blacks’ experience. The
spatial assimilation perspective suggests that racial/ethnic segregation tends to be favored
when Hispanics and Asians enter the US. Due to their limited social connections and
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resources, new arrivals may opt to live in an ethnically bound neighborhood which helps
them to improve their social and economic situations and then assimilate into mainstream
society (Massey, 1985). Two types of neighborhood (broadly construed) can be derived from
this perspective: ethnic enclave and ethnic community (Logan, Zhang, & Alba, 2002). The
former suggests that racial/ethnic segregation should be transitional and temporary, whereas
the latter indicates that racial/ethnic segregation is a result of personal intention. While the
distinction between these two neighborhood structures is grounded in the motives, the
pivotal function to help minorities to thrive or accumulate social and financial capital is
shared by both types of neighborhood. In contrast to Hispanics and Asians, blacks have
experienced a longer history of forced segregation and the structural discrimination against
blacks is more deeply rooted in the society. Even with the same increase in income, blacks
are less likely to be integrated into white communities than Hispanics and Asians (Intrator,
Tannen, & Massey, 2016). In light of the fact that the spatial distributions of Hispanics and
Asians differ greatly, we noted that the larger context (e.g., state level) may play a role in
understanding the relationship between segregation and racial/ethnic health disparities (Lee,
Martin, Matthews, & Farrell, 2017).

The ethnic enclave/community perspective derived from the spatial assimilation model helps
us to understand the protective effect of racial/ethnic segregation on health outcomes among
Hispanics and Asians. First, for Hispanics and Asians, living in an ethnic enclave/
community can be translated into increased social support, frequent social engagement with
people of the same race/ethnicity, and a lesser impact presented by language barrier
(LeClere et al., 1997). These factors foster strong social cohesion or solidarity in a
neighborhood that helps non-black minorities to accommodate to the US society. Second,
parallel to the previous point, an ethnic enclave/community may provide great social,
economic, and structural resources generated by the close-knit social connections or among
residents of the same race/ethnicity (Eschbach, Ostir, Patel, Markides, & Goodwin, 2004;
Lee & Ferraro, 2007). That is, for Hispanics and Asians, living in an area segregated from
whites limits the exposure to acculturation and access to educational, informational, and
occupational opportunities in an ethnic enclave/community may be better than those found
in a racially integrated area.

Third, being segregated from the dominant racial/ethnic group indicates a low level of
exposure to direct racial discrimination, and in such a neighborhood, the norm that racial
discrimination is intolerable would prevail thanks to a strong ethnic identity (Bécares,
Nazroo, & Stafford, 2009; Whitley, Prince, McKenzie, & Stewart, 2006). In fact, this
perspective counterbalances the argument that segregation is a consequence of racial
discrimination (Williams & Collins, 2001) and indicates that segregation for non-black
minorities is to avoid discrimination. The aforementioned benefits of living in Hispanic or
Asian enclaves/communities suggest several underlying mechanisms between racial/ethnic
segregation and health that are comparable to the pathways between social capital and health
(Kawachi & Berkman, 2000; Yang, Jensen, & Haran, 2011). Ethnic enclaves/communities
can draw both tangible and invisible resources from social support or social relationships,
directly facilitating an individual’s health. In addition, being segregated from whites and free
of racial discrimination may be regarded as a source of self-esteem and mutual respect
among residents, subsequently promoting the health of Hispanics and Asians.
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We would like to emphasize that the theoretical frameworks above may depend on the larger
geographic or administrative unit. For example, the unequal distribution of Hispanic
population in the US may change the state-level immigration policies, which has been found
to have implications for mental health and morbidity among Latinos (Hatzenbuehler et al.,
2017).

4. Exploring the relationship between mental health and racial/ethnic segregation:

Only two studies in our review investigated the relationship between racial/ethnic
segregation and individual mental health outcomes (Lee, 2009; Nobles et al., 2017) and no
previous study has explored whether drug/substance abuse or dependence and use of mental
health care services are related to segregation. More efforts should be made to advance our
understanding of whether racial/ethnic segregation is a determinant of racial/ethnic
disparities in these health behavior and mental health measures. This suggestion is
particularly important given the findings about racial/ethnic disparities in mental disorders
and mental health care. Minorities, in general, demonstrated equal or better mental health
than whites; however, they were less likely to receive mental health care services (McGuire
& Miranda, 2008). This research need is directly related to the aforementioned frameworks.
Specifically, following the theoretical frameworks, living in a segregated neighborhood
could be beneficial to the mental health of Asians and Hispanics because of lesser exposure
to discrimination and acculturation. Among blacks, being segregated from the majority
could be translated into social and physical neighborhood environmental stress due to social
inequality and structural conditions (Schulz et al., 2008), which may eventually lead to
mental health issues. In addition, high segregation may suggest the strong influence of co-
ethics on an individual’s health outcomes or behaviors. Should a minority group exhibit poor
health behaviors, segregation may contribute to racial/ethnic health disparities. For example,
the prevalence of illicit drug use is higher among blacks than whites (NCHS, 2013); living in
an area with high black/white segregation may indicate high exposure to individuals who use
illicit drugs, increasing the risk of illicit drug use for the residents living in this area. By
contrast, when the majority exhibit poor health behaviors, such as tobacco use (NCHS,
2013), segregation from the majority may be protective for minority group members (Yang
etal., 2014).

Furthermore, while the literature provides strong evidence for the adverse impact of racial/
ethnic segregation on physical health (particularly for blacks), little is known about whether
the relationship between racial/ethnic segregation and physical health is mediated by mental
health. Previous studies on segregation and health did not attempt to untangle the
intertwined relationships among physical health, mental health, and health behaviors. A
plausible mechanism through which racial/ethnic segregation gets under the skin is to affect
an individual’s mental health (e.g., stress) and then change behaviors (e.g., smoking and use
of preventive health care). Exploring the roles of mental health outcomes or health behaviors
will help health researchers to explore the pathways from segregation to individual physical
health outcomes, providing important implications for possible interventions that could
minimize racial/ethnic health disparities.
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Investigating the longitudinal effect of racial/ethnic segregation on health:

No study in our review examined the effect of racial/ethnic segregation on health
longitudinally. Although Biello and colleagues (2013) used a panel dataset, only the baseline
place of residence was taken into account when hypersegregation was calculated. That said,
several important questions remained unanswered in the literature, such as whether the effect
of segregation on health can be cumulative and whether, from the life course perspective, the
segregation experience at a certain life stage (e.g., childhood) is more important than that at
a different stage (e.g., adulthood). The temporal nature of the effect of segregation on health
is crucial as many health concerns or unhealthy behaviors develop over time and cross-
sectional research fails to distinguish a longer stay from a shorter stay in a particular area.
This point-in-time approach may misestimate the association between segregation and
health. Due to the concern about individual privacy and data confidentiality, an individual’s
residential history may not be easily acquired (yet some datasets provide restricted access to
such information); however, to advance our understanding of why and how racial/ethnic
segregation is a fundamental cause of health disparities (Williams & Collins, 2001),
researchers should investigate the temporal dimension of the effect of racial/ethnic
segregation on health.

Beyond the long-term effect of segregation on health, it is also important to investigate
whether the change in segregation over time within a neighborhood is associated with the
health outcomes of the residents. For those who do not move between neighborhoods, if the
dynamics of neighborhood segregation is related to their health, researchers may obtain
strong evidence to support the idea that segregation matters. Similarly, for those who move
between neighborhoods, exploring whether the change in health corresponds to the change
in neighborhood segregation will advance out understanding of how racial/ethnic
segregation matters.

The discussion above is related to the concept of gentrification, which has received limited
attention in the literature (Schnake-Mahl, Jahn, Subramanian, Waters, & Arcaya, 2020).
Racial residential segregation is closely related to intentional socioeconomic disinvestment
from predominantly non-white neighborhoods (Ellen & Steil, 2019), making these
neighborhoods over-representative of low-income communities and hence eligible for
gentrification in the long-run. The longitudinal impact of segregation on health may operate
through or be modified by gentrification. In addition, gentrification involves in the process
of spatially reorganizing disadvantaged/advantaged population (Smith, 2010). The
dissolution of racially isolated low-income communities in central cities and the emergence
of poverty-riddled neighborhoods in suburbs may alter our understanding of the long-term
impact of segregation on health due to the interplay between the past and concurrent
segregation. As such, gentrification may be increasingly important in exploring the
longitudinal impact of segregation on health.

6. Considering other explanations for the segregation-health relationship:

Several neighborhood factors associated with health outcomes have not been commonly
used to explain why racial/ethnic segregation affects health disparities. First, the
neighborhood built environment factors that promote health may mediate the association
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between segregation and obesity-related measures, such as access to open space and
walkability. As noted previously, about one-fifth of the studies in our review focused on
obesity and physical activity, but none of them considered whether neighborhood built
environment accounts for the adverse impact of segregation on obesity.# To examine
whether segregation is the culprit, incorporating this factor into analysis becomes crucial.
Our call for attention to the built environment factors in future research is indeed based on
the argument that segregation leads to structural inequality in the distribution of social
resources and life chances (Logan, 1978; Massey & Denton, 1993). Should this argument
stand, taking related factors into account would decrease, if not eliminate, the effect of
segregation on obesity.

Second, the concept of social capital should be better measured at the neighborhood level
and included in future studies in order to test whether the protective effect of segregation on
health among non-black minorities can be attributed to social capital. As a neighborhood is
often operationalized with a census tract in the literature, it becomes difficult to examine the
research framework that we proposed previously. It should be noted that there is no
agreement on how to measure social capital, especially at the ecological level, due to the
diverse conceptualizations. However, some scholars have adopted a social network approach
at the individual level to operationalize social capital (Song & Lin, 2009). As the social
network approach is directly associated with social support and resources embedded in
interpersonal relationships, this could be an alternative to the development of neighborhood-
level social capital measure. To some extent, the multilevel analytic approach (i.e.,
embedding people into neighborhoods) seems to provide a potential solution to the
measurement issue. If the theoretical framework for understanding the segregation-health
relationship among non-black minorities is valid, the inclusion of social capital would
further account for the impact of segregation on health.

Third, when a multilevel analytic approach was proposed for segregation and health research
(Acevedo-Garcia et al., 2003), the emphasis was placed on how an individual’s health
outcomes are associated with neighborhood segregation. The importance of housing quality
or conditions has been overlooked. We suggest that housing quality or conditions should be
further included into the multilevel perspective because one of the consequences of racial/
ethnic segregation is that minorities are more likely to experience poor housing conditions
that eventually affect health. The substandard housing conditions would trigger diseases
(e.g., asthma) or at least become stressors for occupants. None of the papers included in our
review took an individual’s housing conditions into account in order to investigate whether
housing conditions would explain the association between segregation and health. As
housing is the level between individual and neighborhood, the multilevel analysis framework
may need to be expanded in the future.

4Goodman et al (2018) included food environment index that assessed how many food retailers selling healthy food. This index does
not reflect open space or walkability.
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Limitations and Conclusions

Summary

One main limitation of this study is the exclusion of the studies of segregation and health
outside the US as the history of racial/ethnic segregation and public health concerns are
qualitatively different between the US and other countries, such as South Africa (Coovadia,
Jewkes, Barron, Sanders, & Mclntyre, 2009). In addition, the studies using an ecological
perspective were not considered because this study is built upon the call for a hierarchical
analytic perspective in segregation and health research (Acevedo-Garcia et al., 2003).
Finally, while various keywords related to “health” or “hierarchical modeling” were used in
the selection process, we may still have missed some published articles in our review.

Despite the limitations above, this study contributes to the literature by systematically
reviewing the studies published from 2003 to 2019 and based off of our review we offer
several suggestions for future research. More specifically, we argue that two major
shortcomings are prevalent in the literature. First, the definition of racial/ethnic health
disparities is still focused on the differences between blacks and whites; the differences
between whites and the two fast growing race/ethnicity groups, Hispanics and Asians, are
largely overlooked. Second, urban sociologists have discussed the complexity of segregation
and identified five unique dimensions (Massey & Denton, 1988), but few health scholars
have taken this complexity into account.

Six overall recommendations are drawn from the gaps above: First, future research should
explore other racial/ethnic segregation dimensions, particularly beyond exposure and
evenness. More studies should also compare whether different approaches to measuring
neighborhood segregation change the findings. Second, there is a need to clarify the spatial
scales for segregation measures. Third, the literature suggests that the effect of segregation
on health differs by race/ethnicity groups with blacks suffering from segregation and non-
blacks (i.e., Hispanics and Asians) benefitting from segregation. Following this result, we
contend that it is imperative to investigate the relationship between segregation and health
with different theoretical perspectives. Fourth, the scope of health outcomes should be
further expanded to include mental health, substance use, and use of mental health care.
Fifth, due to the lack of longitudinal research design, the question of whether segregation
carries a long-term effect on health remains unanswered. Finally, other competing
explanations for why segregation matters at the neighborhood level should be included into
future analysis.
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