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Abstract

Progress toward racial health equity cannot be made if we cannot measure its fundamental driver: structural racism. As in other
epidemiologic studies, the first step is to measure the exposure. But how to measure structural racism is an ongoing debate. To
characterize the approaches epidemiologists and other health researchers use to quantitatively measure structural racism, highlight
methodological innovations, and identify gaps in the literature, we conducted a scoping review of the peer-reviewed and gray literature
published during 2019-2021 to accompany the 2018 published work of Groos et al., in which they surveyed the scope of structural racism
measurement up to 2017. We identified several themes from the recent literature: the current predominant focus on measuring anti-
Black racism; using residential segregation as well as other segregation-driven measures as proxies of structural racism; measuring
structural racism as spatial exposures; increasing calls by epidemiologists and other health researchers to measure structural racism
as a multidimensional, multilevel determinant of health and related innovations; the development of policy databases; the utility of
simulated counterfactual approaches in the understanding of how structural racism drives racial health inequities; and the lack of
measures of antiracism and limited work on later life effects. Our findings sketch out several steps to improve the science related to
structural racism measurements, which is key to advancing antiracism policies.

Key words: structural racism; health equity; measurement.

Introduction Structural racism is “the totality of ways in which societies
foster racial discrimination, through mutually reinforcing
inequitable systems (in housing, education, employment, earn-

ings, benefits, credit, media, health care, criminal justice, and

Racial health inequities persist despite decades of efforts to elim-
inate them.!"? Even in the face of medical advances, increased
access to health care, and improvements in nutrition, racialized

communities often have worse health than their White coun-
terparts.* In this article, we use the term racialized people/com-
munities to affirm that race is socially constructed by those in
power (ie, White people) to maintain their superior position in
the social hierarchy while exploiting those deemed “other” (ie,
non-White people) by way of creating the meaning of “race.”
Evidence of persistent racial inequities has been observed as far
back as the data have been collected. For example, Black and
Indigenous communities often suffer from the most adverse birth
outcomes, highest rates of chronic diseases, and have a shortened
life expectancy® To address these persistent inequities, health
research has begun to consider the role of social determinants,’
which affect a wide range of health risks and outcomes.® Yet,
after close to 1 million lives were lost to COVID-19, with Black and
Indigenous people at a much higher mortality risk compared with
their White counterparts,’® we must move even farther upstream
to consider the structural factors shaping the distribution of those
social determinants of health. One critical upstream factor is
structural racism.

so on) that in turn reinforce discriminatory beliefs, values,
and distribution of resources, which together affect the risk
of adverse health outcomes.”'! White supremacy refers to “a
society-wide system that removes power from non-white people
through means both blatant and invisible; from the daily pangs of
interpersonal racism to the subterranean harms of implicit bias in
our schools and hospitals to the disparate accumulation of wealth
that began in slavery and dispossession, continued in redlining
and segregation, and echoes still in unequal household wealth
and access to capital.”?? Together, structural racism and White
supremacy operate to shape cultural beliefs, institutional and
systemwide policies, and interpersonal rules and behaviors creat-
ing advantages for White people while producing cumulative and
chronic adverse outcomes for racialized communities. Research
has begun to link structural racism to racial health inequities,
with further theoretical and conceptual support where empirical
evidence is lacking, yet it is still in its early stages.»*13-1>

A key challenge of research linking structural racism and
health inequities lies in operationalizing and measuring
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structural racism.” In 2018, Groos et al.'® published a scoping
review in which they identified 20 articles on structural racism
and health published in the past 30 years. Since the murders of
George Floyd, Jr., Ahmaud Arbery, Breonna Taylor, and many other
members of the Black community whose lives were stolen too
soon either at the hands of police or due to the disproportionate
exposure to COVID-19 and the disparate access to vaccines and
treatments, the United States has been forced to acknowledge its
racist history and to explore how it has contributed to entrenched
racial health inequities by collective action and uprisings across
the country and the world.” A flood of “new” research has
come after an increase in attention to how structural racism
and White supremacy operate in the United States and how
they create deleterious health risks for racialized people.’’-°
Despite this progress, there is much we still do not know about
the mechanisms connecting structural racism to health or
how to accurately capture structural racism with quantitative
measurements.'*

The goal of epidemiologists and other health researchers is
to conduct research that contributes to dismantling structural
racism, building a more equitable society, and eliminating
health inequities. But we cannot change what we cannot mea-
sure.* Reliable, replicable, and theoretically informed structural
racism measures are required to improve our understanding
of structural racism and health inequities.'*'%?° Thus, we
conducted a scoping review to understand the current knowledge,
highlight interdisciplinary innovations, and identify gaps in
the literature on structural racism measurement. We reviewed
the most recent academic, peer-reviewed, and gray literature
on structural racism measurement during 2019-2021. Our
objective in writing this article is to describe the state of
structural racism measurement in epidemiology and other
health research and establish steps to improve structural racism
measures. We synthesized the study findings to inform our
recommendations for future efforts to better understand the
complex mechanisms linking structural racism and racial health
inequities.

Methods

Scoping reviews are quasi-systematic reviews used to aid under-
standing research on emerging topics that are distributed across
published peer-reviewed and gray literature or located in differ-
ent academic disciplines.?’ Gray literature includes, but is not
limited to, the following materials: reports (eg, preprints, prelimi-
nary progress and advanced reports, technical reports, statistical
reports, memoranda, state-of-the-art reports, market research
reports), theses and dissertations, conference proceedings, tech-
nical specifications and standards, noncommercial translations,
bibliographies, technical and commercial documentation, and
official documents not published commercially (primarily gov-
ernment reports and documents).?”” The inclusion of gray lit-
erature in our search allows us to highlight new innovations
and/or those intended for broader audiences beyond academic
researchers. The scoping review for this study was focused on
literature published from January 1, 2019, through December 31,
2021, to avoid duplicating the work already done by Groos et al.,
which explored peer-reviewed literature published during 2007-
2017.% For this review, we included only literature about struc-
tural racismin the United States that was published in English. We
purposely excluded literature published in 2018 to avoid potential
overlaps between the search conducted by Groos et al.'® and
our search.

Literature search and management

Two graduate research assistants (GRAs) conducted an exten-
sive literature search under the supervision of 2 doctorate-level
researchers (referred to here as “lead authors” and who were
blinded for the review). We also received assistance in literature
search strategies across various online databases from a public
health librarian who also was blinded for the review.

Our search had 2 parts. The first part focused on peer-reviewed
literature. The search strategy was built and tested for sensitiv-
ity in Ovid MEDLINE using Medical Subject Heading terms and
keywords. After reflection and feedback from the lead authors,
the public health librarian applied the search strategies to 3
additional databases: PsycINFO, Academic Search Premier, and
Race Relations Abstracts. Two conceptual domains were used to
build the list of relevant search terms: the strategy for structural
racism was designed to be specific rather than sensitive, due to
large numbers of irrelevant records during the test phase, and
the strategy for tools and indices was inclusive. Our full search
strategies are listed in Appendix S1.

The second part of our search focused on gray literature.
Appendix S2 shows the databases and specific search terms we
used to conduct this part of our review. The gray literature was
found through Google Scholar, Google (google.com), ProQuest Dis-
sertations and Theses (proquest.libguides.com/PQDT), MedRxiv
(medrxiv.org/), and Open Science Framework Preprints (https://
osf.io/). The first 25 pages of returned search results were retained,
and the first 5 pages in 1 case (MedRxiv), because an initial scan
of the results with the given search term indicated there were no
truly relevant articles listed in the few previous or subsequent
pages. For the dissertation and theses search, we included all
results from our search. We also included the “anywhere except
full text” filter to only search for studies in which structural
racism was central to the study, as indicated by inclusion in the
article metadata, rather than just mentioned in other sections of
the articles.

Throughout the literature search, we used Zotero (https://www.
zotero.org), a citation manager that allowed us to sort all articles
into “included,” “maybe included,” and “excluded” folders; docu-
ment the search engine through which each article was found and
which search terms were used; and remove duplicated articles
that were present in multiple databases.

Inclusion and exclusion criteria

Article selection was an iterative process. First, we used the search
strategies described above to identify peer-reviewed and gray
literature that focused on the development of structural racism
measures and/or the application of such measures to elucidate
racial health inequities. Next, the GRAs reviewed the article titles
and abstracts, then sorted each article into “included,” “excluded,”
or “maybe included.” Included literature mentioned measures of
structural racism, institutional racism, or systemic racism for use
with any racialized group. Excluded literature focused primarily
on interpersonal racism or discrimination, other forms of racism
(eg, cultural racism), literature published before 2019, and litera-
ture that did not allude to or mention any aspect of measurement
of racism. The GRAs met with the lead authors weekly to report
their progress and discuss issues that came up (eg, whether
articles that only mentioned structural racism as an explanation
in the discussion should be included, how to handle studies that
were both published in a dissertation and subsequently published
in a peer-reviewed journal), and both progress and issues that
arose, as well as how to standardize decisions around these issues
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for all reviewing parties. When the GRAs were unsure if articles
should be included or excluded, the lead authors made the final
determination.

Once an initial set of articles was identified, the lead authors
reviewed the abstracts of articles labeled as “include” and “maybe
include.” Differences in opinion for the “maybe include” articles
were discussed until the 2 lead authors reached a consensus. Once
this first abstract review was completed, the lead authors double
reviewed the full text of every article and further excluded those
that did not meet inclusion criteria or were duplicates.

Data extraction

During the full-text review, the lead authors extracted the follow-
ing: title, authors, year of publication, measure development or
application, use of a single or multidimensional measure, data
used, and outcomes. Subsequently, 2 additional reviewers (who
did not supervise the GRAs) repeated the same full-text reviewing
process described above. Finally, these 4 reviewers convened to
discuss key themes, innovations, gaps, and future opportunities
and directions.

Results

Of the 1416 articles identified, 63 fit our inclusion criteria and
were reviewed (Figure 1). Table 1 summarizes the included stud-
ies, the domains of structural racism (ie, sectors in which struc-
tural racism manifest), and the measures these studies used. The
number of studies included in our scoping review covering 2019—
2021 tripled the number of studies that Groos et al.'® identified
over a 10-year period.

Table 2 summarizes structural racism measures and their
derivation strategies, the data required for their derivation, and
the health outcomes these measures explain. Two commonly
used data sources were the Home Owners’ Loan Corporation
(HOLC) and the Home Mortgage Disclosure Act data to measure
redlining. Decennial Census data and American Community
Survey data were also used extensively to create ratios between
measures for Black or other racialized populations relative to
the White population. The HOLC, Home Mortgage Disclosure Act
, decennial Census, and American Community Survey data are
publicly available. The health outcomes most often analyzed
with any of the included measures in Table 2 were measures that
examined infant and maternal health outcomes (eg, preterm, low-
birthweight birth, maternal morbidity), which made up most of
the studies we identified. Examples of other outcomes examined
included COVID-19-related behaviors and outcomes,?* ¢ body
mass index,”?® and life expectancy.??*° Our review revealed 8
key themes in how epidemiologists and other health researchers
are operationalizing and measuring structural racism.

Focus on anti-Black and contemporary racism

Nearly two-thirds of the identified studies focused on anti-Black
structural racism (ie, comparing the experiences of Black popu-
lations with those of White populations), with 3874:26-28,30-64 of
63 studies using either measures of Black and White (hereafter,
Black-White) mixing in a specific spatial unit or Black-White dis-
proportionality ratios (eg, rates of access to employment for Black
compared with White county residents) to examine structural
racism. Most studies used a between-group framework and used 1
or more anti-Black structural racism measures to elucidate Black-
White health inequities. Of those that examined within-group
effects of structural racism on Black health, 9 studies focused on
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how anti-Black racism drives poor health among US-born Black
people,??°2:6571 and 1 study examined how co-ethnic density
is associated with the health of foreign-born Black people (eg,
African-born, Caribbean-born Black immigrants).”? Decentering
White populations in analytical models allowed these researchers
to examine heterogeneity in both exposure and the health effects
of anti-Black structural racism for Black populations and to fur-
ther understand why certain subgroups within this population
are affected by structural racism more or less than others. Find-
ings from a within-group framework like these studies further
demonstrate that racism, not race, drives poor health among
Black people.

Although the literature predominantly focuses on Black-White
health inequities, we recognize that all racialized groups are
affected by structural racism. Although it is unclear whether
the oppression experienced by the non-Black racialized group
(eg, Asian, Latinx, Native Americans) is a product of anti-Black
and/or racialized group-specific structural racism (eg, xenopho-
bia regarding Asian Americans, wage theft for Latinx people),
the operationalization and measurement of structural racism
for non-Black racialized groups are limited compared with the
number of anti-Black structural racism measures available. Our
search identified only 1 study that measured wage theft as a proxy
for anti-Latinx structural racism.”®> Another 10 studies applied
anti-Black structural racism measures (eg, Black-White dissim-
ilarity index) to investigate the impact of structural racism on
health inequities between non-Black racialized groups and White
people.23.74-81

Segregation-driven measures

We identified 23 studies that use residential segregation mea-
sures, including the dissimilarity index (n = 15)26:31.3441
45,47,55-58, 60,63,71,78,80 index of concentration at the extremes (ICE;
n = 9),30,31 33,36,46,48,66,67.75 igolation index (n = 3),°7417% evenness
(n = 1),%° and index of interaction (n = 1)’® to operationalize
and measure structural racism. Although the dissimilarity index
captures the distribution of racialized groups within a defined
spatial unit, ICE can capture both racial residential segregation
and income inequality, highlighting the distribution of privilege
(white race and high income) and deprivation (Black race and low
income) within a spatial unit.*®

Beyond residential segregation

In addition to using residential segregation as a proxy of
structural racism, various domains of structural racism were
singularly measured, meaning they were investigated without
any additional measure of another domain of structural racism.
We identified the following domains in included studies:
occupational segregation (n = 1)’°; socioeconomic and economic
inequities (n = 6)?8:41:42.53.70.73 housing, home loans, and redlining
(n = 9)*83943,51,59.65.77.82.83, incarceration (n = 1)%; policing
(n = 1)%; publishing (n = 1)’%; direct violence and lynching
(n = 1)%; and immigration (n = 3)548 Several studies also
examined some combination of structural racism in education,
housing, economic, environmental, judicial, civic, carceral, and
health care measures (Yl — 21)'23,24,27,30—32,35,41,44,45,48—50,54,63,64,
72,74,75.81,87 Compared with articles that Groos et al. identified up
to June 2017, more structural racism domains are measured in
the present review. For example, 4 studies included measures of
political participation,®46487 12 included measures of incarcer-
ation,’?24,27,35,41,44,49,50,54,61,62,67 and 4 examined racialized police
encounters > 688387
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Figure 1. Identification of studies via databases and other methods.

Despite measuring several domains of structural racism, the
above-mentioned group of Studies23,24,27,30—32,35,41,44,45,48—50,54,63,
64,72,74,75,81.87 examined the health effects of various domains of
structural racism independently. For example, Brown® and Liu
et al.>® examined the association between structural racism in
criminal justice, political participation, education, and employ-
ment relative to Black-White inequity in the rate of maternal
morbidity in the United States. Neither study, however, examined
how structural racism across these domains may interact and
how the whole system generates poor health for racialized people
relative to that of their White counterparts.

Structural racism as a spatial exposure

We identified 11 studies that measured structural racism
at the state level?3:2435,41,44,47,54,64,74.85.86 14 gt the county

\ 4

Wrong publication type (n =5)
Wrong year (n=4)

level] 26-29,32,34,42,50,53,56,58,61-63 ¢ 4t the metropolitan statistical
area or city level 27.4°49.60.68.81 93 3t g smaller neighborhood level
(eg, census tract or block, zip code, community-area),?4,30,32,36,38-40
43,46 ,48,52,59,65,66,69-72,77,78,80,82,83 an 5 at the individual exposure
level 1.73.76.79.84 One study examined structural racism across 2
levels: Linton et al.”> examined the ICE for zip codes nested within
counties, with mortgage loan denial measured at the county-level.
However, most of the studies we identified examined area-level
measures of racism at 1 level and did not examine how structural
racism interacts across different levels.

Another consideration for structural racism measures tied to
geographic units is how those measures perform in urban areas
compared with rural areas. We found 3 studies that, using mod-
eration in regression analyses, examined how county-level struc-
tural racism measures were performed in more rural versus more
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urban counties.?®:32:62 The associations between structural racism
and health varied by county rural-urban classification in this
studies. Among these few studies, Bell and Owens-Young*? and
vilda et al.®? found nonsignificant associations between struc-
tural racism and self-reported health and infant mortality rates
in rural areas. Both studies used the Black-White disproportion-
ality ratios, operationalizing the rate of access to socioeconomic
resources to measure structural racism among Black and White
sampled populations.

Development of multidimensional measures

Of the 63 studies we identified, 42 examined single domains of
structural racism (eg, residential segregation alone) and the other
21 considered the effect of various domains of structural racism
(eg, residential segregation and education inequity) on the health
of racialized people. Several studies estimated the independent
effects of the various domains of structural racism on health.
However, many studies used measures of structural racism in
housing and socioeconomic status, putting 1 measure of each
in a regression model, and discussing their relative association
to a particular health outcome. With this approach, researchers
demonstrate the independent effect of each domain of structural
racism on health but cannot characterize the extent to which
various domains of structural racism interact and their potential
reinforcing effects on health.

We identified 9 studies???4.%/,37,41,44,47,62,64 that examined how
3 or more domains of structural racism interact with one another.
In these studies, researchers used different methodologies to
characterize the interconnection among various domains of
structural racism and operationalize structural racism as a
multidimensional, system-like determinant of health. Three
studies we identified used the state racism index. This mul-
tidimensional index is the average of the standardized value
of 5 state-level measures: (1) segregation index, (2) economic
disparity index, (3) employment disparity index, (4) incarceration
gap index, and (5) education attainment gap index. Dougherty
et al?’ (the county structural racism measure) and Chantarat
et al.”’ (the multidimensional measure of structural racism) both
followed the latent-construct approach used commonly among
psychometricians for data reduction to consolidate multiple
correlated characteristics. Unlike the state racism index, the 2
latent-construct measures in these 2 studies only were applied
to 1 data set each (Dougherty et al.?’ used the Behavioral Risk
Factor Surveillance System data; Chantarat et al.*” used COVID-
19 vaccination data from New York City).

In addition to examining structural racism, Homan et al.**
introduced a structural intersectionality measure that examined
the intersection among multidimensional structural racism,
structural sexism, and classism. By simply “adding up” various
forms of oppression that racialized people may experience simul-
taneously, Homan et al.** demonstrated the additive negative
impact of forms of oppression on self-reported health status.

Policy databases

Weidentified 3 studies that cataloged policies into databases. Two,
that of Samari et al.®> and Sudhinaraset et al. 2® focused primarily
on immigration-related policies. Sudhinaraset et al.*® surveyed
state-level immigration policies that either include immigrants
in social services (eg, health care and social service benefits,
education, employment) or criminalize and surveil immigrants
(eg, legal status inquiry, requiring a social security number to
obtain a driver’s license). Samari et al® examined 14 policies

across 5 domains (public health and welfare benefits, higher edu-
cation, labor and employment, driver’s licenses and identification,
and immigration enforcement) to categorize each as inclusionary,
exclusionary, or neither to create an immigration policy index.
Agénor et al ¥ searched expansively beyond immigration policies
across judicial, economic, and civic domains to include stand-
your-ground, mandatory minimum sentencing, racial profiling,
minimum wage, and voting rights. The effort required to identify
these racist policies from various government and nongovern-
ment sources was immense, spanning disciplines, specialties, and
databases. Once constructed, these policy databases are invalu-
able and can be made publicly available for continued research
on how racist policies influence health.

Non-x variable measures of structural racism

Three studies we identified did not derive structural racism mea-
sures to be included as explanatory variables in regression mod-
els. Instead, they used simulated, counterfactual approaches (ie,
comparing the difference between the effect observed in data and
that in simulated, counterfactual scenarios in which a particular
characteristic is made absent) to characterize the effect of struc-
tural racism on health inequities. Lundberg’® estimated the effect
of occupational segregation (ie, racially patterned access to work
and occupations) on racial inequity in work-limited disability.
Instead of deriving an exposure variable (ie, the x variable in
regression equations), as in a large majority of the studies we
identified, Lundberg’® simulated the counterfactual labor market
in which Black workers and White workers can access work and
occupations equitably and examined change in the prevalence of
work-related disability compared with the observed data. Graetz
and Esposito®® used a similar simulated counterfactual approach
to examine the extent to which redlining grades influence life
expectancy and disparity in predominantly Black neighborhoods
and White neighborhoods. Samari et al.®* also used a simulated
counterfactual approach to examine the effect of the 2017 ban on
travel for people from Muslim-majority countries on infant health
outcomes born to women from banned countries in the United
States. This use of this counterfactual approach offers a useful
alternative to estimate what could have happened had a racist
event or policy not occurred.

Development of an antiracism or equity measure

We identified 1 measure that focused on the progress toward
racial equity and antiracism. Created by the National Equity Atlas,
the racial equity index measured the progress toward equity
rather than characterizing the evidence of racial inequities in
society. The method is published elsewhere ®! Briefly, the racial
equity index is a composite of 9 measures grouped into 3 domains:
(1) economic vitality (wages, unemployment, poverty), (2) read-
iness (educational attainment, disconnected youth, school
poverty), and (3) connectedness (air pollution exposure, commute
time, housing burden). The racial equity index can be calculated at
the city, state, and region levels. Compared with structural racism
measures, which focus on how far apart the experiences between
White and racialized groups are in accessing resources, the racial
equity index evaluates how close the experiences of all racial
groups (including White people) are to the population average—
what the creator of the racial equity index operationalized as the
state of equity.

Limited focus beyond the early life stage

All identified studies examined the relationship between
structural racism and health outcomes in early and



mid-life; only 1 study investigated how structural racism
drives inequities in older age and late life, and another 3
examined mortality and life expectancy?-3%4 We found 16
Studies31,33,36,40,43,46,48,49,51,52,54,62,63,72,84,86 that focused on
maternal and infant health, 3 that focused on populations of
children,>®-®>’1 and 5 that did not predict health.?-81.8>.87 All
others focused on adult health.

Discussion

Our scoping review characterizes the current state of the lit-
erature on operationalizing and measuring structural racism.
This review highlights several innovations that may revolutionize
future antiracist research and notes the gaps in the research
and what should be done moving forward. Advancements can
be made in both the measurement of structural racism and
the methods used to determine how structural racism affects
health. On the basis of our review, we identified several common
measurement approaches and opportunities for future research.

Our review makes 1 point clear: no 1 definition or measure-
ment of structural racism exists; rather, there is a great deal of
heterogeneity in how the concept is used and enacted.” Dean
and Thorpe' argue that to actually move toward measurement
of structural racism that captures the systemic nature of this
phenomenon, these measures must be multidimensional. Fur-
thermore, they argue that if a measure uses only 1 domain, it
is a measure of institutional racism, not structural racism. We
observed this tension between multidimensional and unidimen-
sional measures, and between structural and institutional racism,
in the studies we reviewed, and agree with Dean and Thorpe' in
their assessment that to measure all the ways structural racism
manifests, a multidimensional measure is required.

This heterogeneity of definition and measurement!’ plagued
both peer-reviewed literature and gray literature. In fact, across all
the themes we discuss here, there was no noticeable distinction
in measurement between types of literature. Both types relied
primarily on using ratios or comparisons that generate disparities
as indicators of structural racism, and relied on unidimensional
measures, were cross-sectional, and examined anti-Black struc-
tural racism.

The large majority of structural-racism-measurement litera-
ture we reviewed focused on anti-Black structural racism. Struc-
tural racism in the United States is often studied in relation to
the history of slavery, subsequent Jim Crow laws, and overall
disproportionate harm inflicted upon Black Americans. Given this
history, it follows that most of the research examining structural
racism would interrogate how that history has contributed to
the enduring health inequities between Black people and White
people. Foundational literature on structural racism and health
inequities sheds light on the effects of racist policies and practices
that physically separate the racialized communities from White
people.t*'* From primarily measuring residential segregation or
racial mixing (eg, index of dissimilarity, isolation index, interac-
tion index), contemporary work also operationalizes and mea-
sures structural racism as differential access to socioeconomic
resources (e.g., high-quality school, employment, home loan) that
are driven by residential segregation. Our review identified only
a few articles reporting on studies in which these approaches
were adapted to measure structural racism and assess health
inequities for Latinx people, Asian and Pacific Islanders, Muslims,
Native Americans, and Alaska Native Americans. It is possible
that some anti-Black structural racism measures could be uni-
versally applied to assess health inequities for other racialized

Epidemiologic Reviews, 2024, Volume 46, Number 1 | 21

populations. However, given the unique historical and contem-
porary forms of structural racism that plague each racialized
group, new structural racism measures are needed to specifi-
cally capture the ways in which structural racism affects specific
racialized populations. For example, given increasing evidence
of xenophobia and anti-immigrant acts, especially against Asian
groups during the COVID-19 pandemic, special attention must be
given to measuring anti-Asian (or specific Asian subgroups [eg,
anti-Chinese]) and anti-immigrant structural racism.

Segregation was the most common domain measured with the
dissimilarity index, ICE, and others. As with other unidimensional
measures, the full impact of structural racism on health cannot
be understood without examination of how segregation interacts
with other domains such as housing quality, education, and envi-
ronment. Given the lack of studies that consider the dynamic
nature of segregation and how these interactions may compound
to influence health, we suggest that more multidimensional and
longitudinal measures be used to understand the mechanisms
through which segregation shapes health.

Geographic considerations are crucial for structural racism
measurements. When conducting structural racism research, we
must ask, What is the most meaningful scale for the exposure
and outcome we are measuring? Structural racism is often oper-
ationalized and measured as exposure at various spatial levels.
Most prominently, Nancy Krieger, in her ecosocial theory,®® and
Arline Geronimus, in her weathering effect,®® theorize that indi-
viduals embody racism and various forms of oppression around
them, and that oppression can get “under the skin” and have nega-
tive impacts on the health of historically oppressed groups. Thus,
a critical decision when deriving structural racism measures is
what spatial unit to ground the measure in. Whereas studies of
interpersonal and internalized racism use the individual as the
unit of measurement, structural racism measures are often esti-
mated at the census tract, county, or state levels. In some of the
studies, researchers argued that they used county-level measures
because racist laws are made at the county level. For example,
preclearance coverage under the Voting Rights Act to monitor
discrimination at the polls was issued at the county level; thus,
a logical study design could then examine counties covered and
not covered by preclearance to examine the effect of this coverage
on voting rates and health outcomes. Because of data availability,
studies may be limited in the geographic level they can analyze.
For example, the American Community Survey 1-year estimates
may only be available publicly at the county level for areas with
a population of more than 65000.° The use of each spatial unit
depends on the research question, and there is no gold standard
for a spatial unit that is best for all questions. One potential
approach has been proposed by Chantarat et al.*’ and Riley
who argue that a specific domain of structural racism should
be measured at the spatial unit consistent with the mechanism
that gives rise to it. For example, if studying how incarceration
policies influence health, a state-level analysis would be most
appropriate because carceral policies are often created at the
state level. For employment inequity, in which the corrupted job-
search process is the main mechanism driving structural racism
in the labor market, this form of structural racism should be
measured at the labor market spatial unit, like the community
zone or metropolitan statistical area, which expands beyond the
neighborhood in which one lives.”” Discussion on how to best
select the spatial unit to ground structural racism measures in
is warranted.

Since the publication of the report by Groos et al. in 2018,
there has been growth in the diversity of domains of structural
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racism being measured. In addition to residential segregation,
inequities in education, employment, homeownership, and
home loan access, researchers also examine racial inequities in
incarceration, political participation, reparations, and occupa-
tional mobility. Although most measures still rely on population
estimates from sources like the Home Mortgage Disclosure Act,
American Community Survey, and County Health Ranking
database, newly released databases like those of the Vera Institute
of Justice,”® Pew Research Center,’® Global Burden of Disease
Collaboration Network,” Eviction Lab,”® National Conference
of State Legislatures,” and the Stanford Open Policing Project®
are new resources that may be used for operationalizing and
measuring structural racism. Researchers may capitalize on the
rich information from these new, publicly available data sources
to measure structural racism beyond residential segregation
to capture a more complete picture of this multidimensional
determinant of health.

Many measures of structural racism are contemporary, exam-
ining structural racism in the 21st century, and some reach back
to the 1950s and 1960s to examine the impact of Civil Rights
advances on health. Yet, few structural racism measures focus
on the period after emancipation and through Jim Crow. Of the
articles reviewed, 9 studies used historical data to predict con-
temporary health outcomes, with 8 of those using historic redlin-
ing data,’0:39:43:48,51.77.82,83 anqd 1 using historic lynching data.””
Notably, the study on historic lynching used data from 1877 to
1950 and demonstrated how historic lynching rates are negatively
associated with life expectancy in 2019-2020.° However, more
historical data are needed to understand how the long arm of his-
torical oppression shapes population health today. For example, 1
study published in 2015 (and so not a part of our review) found
that places with slavery in the 1860s continue to have lower rates
of voting to this day.*® Furthermore, a key characteristic of struc-
tural racism is that it evolves: slave patrols became the modern-
day police force, poll taxes and literacy tests became voter identi-
fication laws and poll closures. These historic and contemporary
power disparities translate to health inequities.'® Understanding
how structural racism manifests in various periods can provide
further insight into how structural racism transforms, adapts
along with societal changes, and influences the health of racial-
ized communities over time. More research that uses historical
data is needed to understand how historic structural racism
drives contemporary structural racism and health inequities. We
also need historical data to track this evolution, expansion, and
contraction across domains. In seeing this story over centuries,
we can identify which interventions were most successful and
see how structural racism evolves when facing different barriers.
This insight may inform future interventions and provide a better
understanding of how to dismantle structural racism.

Because structural racism can transform over time, methods
used to measure it should also evolve. Structural racism operates
as a system; thus, a systems approach is required to assess its
affect on health and well-being. Some scholars have suggested a
systems-science approach, asis used in fields such as engineering,
as a new method for racism research.'! Others have incorporated
methods from other social science disciplines, such as simulated
counterfactual approaches, latent class, and confirmatory factor
models, to create a body of knowledge that is grounded in theory
and driven by policy.’®-°> Many measures consider ratios of socioe-
conomic, political, carceral, and other measures for Black and
White county or state populations. Although ratios do highlight
inequities in these outcomes by racialized groups, these measures
are often used in isolation or used in the same regression model,

but a cumulative or interactive effect of these measures on health
is not examined. Our search identified 2 studies that aim to
change this through the innovative use of a latent-construct
approach to operationalize and measure structural racism as
a multidimensional determinant of health.?”-°> This approach
represents a novel and critical leap toward accurately measur-
ing structural racism and its many complexities.’®?1%% Yet, the
external validity for both newly proposed measures and their
effectiveness in capturing structural racism (ie, do they both
capture the same things) have not been tested. In addition to
multidimensional structural racism, future measures should con-
sider how different forms of structural racism and other forms
of structural oppression (eg, structural sexism, classism) work in
tandem to affect health. This could look like the measure of struc-
tural intersectionality put forth by Homan et al.** Although these
innovative approaches are considered a leap and push the frontier
of structural racism measurements, studying external validation
(eg, using the measure with other data sets) and improving these
multidimensional measures should also be prioritized. To opera-
tionalize these joint effects, databases that link racist policies and
other forms of structural racism are necessary.

Last, we found no studies that used a life-course framework
and examined how structural racism drives racial health
inequities among older adults. Because much of the work con-
cerning structural racism is done with populations younger than
50-55 years, many aging and long-term services and supports
researchers are not consuming this literature and applying these
relevant frameworks to their equity work, although some note the
connection between racism and inequities in aging.’** Focusing
on older populations is important to understand the connections
between historical and contemporary experiences with structural
racism and current health inequities. Our population is aging and
requires increased use of long-term care; these services continue
to be among the most segregated institutions today.'®> Thus,
using the life-course exposure to structural racism and aging
(eg, the risk of Alzheimer’s disease,'?®-1%” gerontological services
use'%11%4) should be prioritized in future research.

Limitations

This scoping review has some limitations. First, although we
consulted with the librarian to develop the literature search
strategies—consistent with the Cochrane literature search
guideline—it is likely that some literature on this topic was not
included. This is particularly true for gray literature, which is not
cataloged systematically like peer-review literature, and we had
to rely on search engines like Google Scholar to identify them.
Second, our search focused on literature conducted in the United
States and written in English. Some literature from countries
with colonial history (eg, Australia, New Zealand) was identified
in our initial search. Past literature suggested that structural
racism manifests differently by locale; regional differences within
the United States (eg, lynching in the South, racial covenants in
the North) and internationally (eg, structural racism in Brazil
is grounded on colorism rather than racial differences) have
been documented.'® We encourage researchers to expand their
search to incorporate literature from non-US countries to develop
comprehensive insight on how structural racism affects health.
Finally, given the new funding opportunities in structural racism
research and an increasing concern about health-equity tourism,
publication bias is a concern in our review. Unlike in meta-
analyses, where methods to examine the extent of publication
bias are available,'® no such methods exist for scoping reviews.
Thus, we caution readers that there may be other studies with



null results that are not published, which is beyond the scope of
our search.

A path forward

From our review, 1 thing is clear: measuring structural racism is
difficult. As such, the utility of the measures we have discussed
is generally for a very narrow audience of researchers. At the
current stage, individuals interested in studying multiple domains
of structural racism still need to separately extract data from
multiple databases. These steps are cumbersome and time con-
suming, especially for individuals outside the academic setting—
who actively engage with the community directly affected by
structural racism to identify antiracist strategies—who may not
have the skill set and resources to do so. A significant shift in the
data infrastructure aimed at measuring structural racism should
be prioritized but, understandably, will take time. In the interim,
research institutions should support scholars and activists who
have shown dedication and have experienced the consequences
of structural racism in their lives and communities. These efforts
may help protect against health-equity tourism.' This support
could take the form of providing free data management, con-
sultation, and analytic services to such scholars. In the long
run, creating a data repository linking all the aforementioned
databases together will make the extraction of data needed to
create structural racism measures easier for those interested in
advancing this work.

Conclusion

Operationalizing and measuring structural racism are crucial
steps toward understanding and dismantling the link between
structural racism and health inequities. Our analysis of the state
of the literature on structural racism measurement during 2019-
2021 in the epidemiology and other health literature identified
gaps and highlighted opportunities. This article can serve as
a resource to guide researchers and shape an antiracist path
forward.
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