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ABSTRACT
Differences in health outcomes across racial groups are among the most commonly
reported findings in health disparities research. Often, these studies do not explicitly connect observed disparities to mechanisms of systemic racism that drive adverse health outcomes among racialized and other marginalized groups in the United States. Without this
connection, investigators inadvertently support harmful narratives of biologic essentialism
or cultural inferiority that pathologize racial identities and inhibit health equity. This paper
outlines pitfalls in the conceptualization, contextualization, and operationalization of race in
quantitative population health research and provides recommendations on how to appropriately engage in scientific inquiry aimed at understanding racial health inequities. Race
should not be used as a measure of biologic difference, but rather as a proxy for exposure
to systemic racism. Future studies should go beyond this proxy use and directly measure
racism and its health impacts.
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T

he racialized health impacts of police violence1 and the COVID-19 pandemic2 have brought necessary conversations on racial injustice to the foreground of scientific and political discourse in the United States. Scientific
and medical communities have been responsive with researchers increasingly studying racial health inequities. Academic publications have appropriately followed suit
with special editions from journals such as JAMA, Health Affairs, and the American
Journal of Public Health. Despite this, many historic and contemporary works documenting racial health disparities frequently recapitulate issues in the conceptualization, contextualization, and operationalization of race in quantitative health sciences research. Here we outline some of these specific pitfalls, discuss their implications, and provide recommendations for researchers to begin to address them.
The scientific record is saturated with research demonstrating differences in health
outcomes between racial and ethnic groups. Where these studies often fall short is in
linking racial health disparities to the precise mechanisms that produce them such as
manifestations of racism including poverty and state violence.3–5 As a result, alternative explanations including biologic essentialism6 or cultural inferiority7 may arise to
explain observed differences in health outcomes, which can further pathologize individuals having these disparities. This has been seen throughout the COVID-19 pandemic where inequities in morbidity and mortality among Black individuals have been
incorrectly attributed to harmful stereotypes such as genetic susceptibility,8,9 greater
risk tolerance or willful assumption of pandemic risk,10 or worse hygiene11 despite an
absence of supporting evidence. To avoid these issues, we suggest understanding race
as a proxy measure for exposure to experiences of structural and individual racism.12 It
is through this conceptualization that racial disparity, or difference in health outcomes
across racialized groups, can be understood as racial inequity, a lack of health justice.

WHAT IS RACE?
Race and ethnicity are categories that signify both social meaning (ie, social construction of race) as well as material stratification (eg, observed socioeconomic
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differences across race).13 Before modern understandings of
race, Western scholars historically constructed race as purely
biologic, extrapolating that phenotypic similarity could determine things like behavior, intellect, and morality.14 While
modern scholars may not explicitly traffic in this savage-civilized dichotomy, many contemporaries continue to “biologitisize” race15–17 despite overwhelming evidence disputing the
biologic meaning or usefulness of race.18,19
While race is known to be a poor proxy for biologic or
genetic difference, it remains salient because of how it impacts
social relations.20 Racialization is the process through which
social meaning is assigned to individuals or groups based on
shared characteristics such as phenotype, culture, language,
nationality, religion, and class.20 In the United States, racialization leads individuals to be grouped based on these characteristics, thus giving rise to the idea of “minority groups.”
Racialized individuals are then said to have been “minoritized” (ie, to have been made to be a minority) a term which
emphasizes the active, and therefore reversible, status of
their racialization. In a critical race theory framework, White
supremacy is a fundamental component of American society.21
Thus, because racism is ordinary and ubiquitous, race takes on
value as a proxy for shared experience (rather than biology).
For marginalized groups, one dimension of this experience is
shared oppression. In other words, while racial categories are
not biologically meaningful, they have become an indelible
marker for overlapping experiences of racialization as well as
the historical, political, and social processes which shape our
daily lives. Unfortunately, health disparities research often
continues to suggest biologic essentialism as the mechanism
behind inequitable health outcomes. We emphasize that an
understanding of race that moves from physiologic difference
to a particular relationship to structural forces is foundational
to high quality health equity research.
Conceptualization: Race as a Proxy for Exposure
to Racism
One of the most challenging aspects of the persistent failure
to properly study racial and ethnic health is that theoretical
resources to aid the process are extensive, including fundamental cause theory,22 ecosocial theory,23–25 and the Public
Health Critical Race Praxis.26 In fundamental cause theory,
disparities in social conditions associated with race, like
income or housing, are understood as the origin of disease
because they limit access to health-sustaining resources.22
In ecosocial theory, forms of discrimination such as racism
are understood as societal forces that become biologically
embodied through pathways such as social and economic
deprivation, thereby causing disease.25 In the Public Health
Critical Race Praxis, racism’s role in the production of social
hierarchy is central to health inequity and, therefore, research
that does not challenge such hierarchies is seen as counterproductive. 26 While each theory carries different assumptions and therefore should be selected to match the specific
research question, they all conceptualize race as a proxy for

social stratification achieved through systemic racism and
resulting in the inequitable distribution of resources that
causes negative health consequences for individuals from
racialized groups.
There is no consensus definition of systemic racism, but
most articulations emphasize that (1) racism is pervasive and
can manifest across all societal domains,27–29 (2) it is historical with intergenerational effects,29,30 and (3) it is driven by
White supremacy.27,29 Some writers treat systemic racism as
synonymous with structural racism. Here we draw a distinction. Systemic racism encapsulates all manifestations of racism
which may then be further subdivided to individualized and
structural racism. Structural racism therefore refers to the
compounding impacts of the cultural norms, policies, laws,
and practices that produce racial inequity whereas individualized racism refers to the individual and interpersonal manifestations of racial discrimination (Figure 1).
Among individualized forms of systemic racism, internalized
racism involves negative self-perceptions as a result of dominant cultural attitudes of racial inferiority. Internalized racism
has been linked to depressive symptoms among Black Americans.31 Interpersonal racism is race-based discrimination between
individuals such as implicit bias or overt racial discrimination.
In health care, this may include false assumptions about BlackWhite physiologic differences in pain tolerance32 and therefore underprescribing pain medications to Black patients. 33
Here, we define institutional racism, or policies and practices
within or across institutions of a society that generate racial
inequity,34 as a subcomponent of structural racism.27 We
conceptualize the primary distinction between structural and
institutional racism as scope and temporality—structural racism is a characteristic of an entire society (scope) and includes
the downstream impacts of historical policies (temporality) such as redlining or disparate sentencing for crack and
powder cocaine.35 Structural racism also includes intergenerational effects such as epigenetic modifications from preconception or in utero trauma36 as well as historical economic
deprivation. In contrast, institutional racism might refer to
the practices of a single entity or organization within a society, such as an individual school, company, or health system.
Both structural and institutional racism can manifest on different scales including national-, state-, and community-levels
(counties, neighborhoods, blocks). The boundaries between
these are not rigid, and Figure 1 shows our decomposition
of the elements of systemic racism. Individual-level racism is
influenced by cultural norms that are established as a result
of structural racism at a societal level. Structural and institutional racism at different levels feed back and influence one
another (Figure 1). This network complexity mirrors reality:
systemic racism is a core component of American society and
manifests across all its domains.
Contextualization: Identifying Intervention Targets
Conceptualizing race as a proxy for systemic racism is necessary but not sufficient to ensure high-quality research that
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health insurance, level of education,
or annual income. However, if race
is conceptualized as a proxy for
Systemic racism
systemic racism, these individualProcesses that create racial inequality
level factors are mediators of the
relationship between the exposure to
systemic racism and health. In this
view, factors such as health insurIndividual
Structural
ance or level of education serve as
Within or between persons
Cumulative, historical, and societal
points of intervention. Therefore, the
additional effect of race that is not
accounted for by chosen study meaInstitutional
Internalized
Interpersonal
sures, is attributable to other unmeaPolicies and practices
(Negative self-perception)
(Hate crimes)
sured elements of systemic racism.
(Anticipated discrimination)
(Health care
To that end, more attention should
provider bias)
(Concealment)
be paid to contextual factors, meso to
National
macro forces that both constitute
(Mass incarceration)
and are reconstituted by systemic
(Immigration detention)
racism, such as residential segregation, food availability,37,38 and built
neighborhood environment including
State
green space39 or proximity to pollut(Education)
ant reservoirs.
(Minimum wage)
Additionally, it is important to
(Social support program restrictions)
note that systemic racism is not
experienced in isolation from other
forms of marginalization. IntersecCommunity
tionality is a theoretical framework
(Food availability)
that is increasingly being recognized
(Pollutant exposure)
Epigenetic
Decreased
as an important tool for health
modifications
social capital
from exposure
and economic
equity research.28,40 Intersectionality
to trauma
deprivation
explains how individuals with multiOrganizational
ple marginalized identities are subject
(Hiring and
to interactive mechanisms of opprespromotional practices)
sion.41,42 In this framework, systems
Parenthesis indicate examples; lists not exhaustive.
of oppression are understood to be
interactive and mutually constitutive
advances racial health equity. By definition, systemic racism is
such that a racialized experience is a gendered experience, is
ubiquitous and negatively impacts the health of Black, Latine,
also a classed experience, etc. Several transgender population
Indigneous, and other racialized groups through multiple
health studies have applied this framework to provide insights
pathways. Bailey et al enumerated some of these pathways,
to health for multiply marginalized subpopulations (ie, groups
including state-sanctioned violence (police brutality and
that experience multiple forms of marginalization concurincarceration), economic deprivation, and environmental
rently),43–45 and there is a robust literature on methodological
27
injustice, among others. Because of the numerous ways that
approaches for applying this framework.46–48
racism drives adverse health outcomes, documenting racial
As we reorient ourselves toward estimating the health
inequity itself serves as a preliminary step in identifying popimpacts of systemic racism and other systems of oppression,
ulations in need of support. Then, situating inequity in the
it becomes difficult to identify appropriate methods for effect
context of the specific pathways that produce disparate health
quantification. There is active debate between causal inference
outcomes is needed to identify context-specific interventions.
and social epidemiology about how to improve the estimates
It is common practice for quantitative studies to docuof causal effects of social-structural forces such as structural
ment conditionally independent associations between race
racism.49,50 Agent-based models (ABMs) may be a more approand health outcomes as evidence of racial health inequities.
priate approach than traditional causal inference methods
In such work, race is often treated as a nonmodifiable factor
because of their flexibility and potential to adapt complex realthat has an additional adverse effect on a health outcome
world relationships with high fidelity.49,51 Rather than having
after adjusting for other individual-level factors such as
restrictive models of narrow interventions that only impact
Figure 1. Elements of systemic racism.
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1 domain downstream of systemic racism (ie, estimating the
causal effect of providing direct economic aid or stable housing), ABMs allow the investigator to “imagine” and simulate a
world where the multitude of interconnected pathways are
perturbed concurrently (ie, simulating the positive intergenerational health impacts of removing multiple components of systemic racism such as income inequity or food insecurity), and
where interdependence between individuals (ie, social capital)
affect the outcome.52,53 Other approaches are still being developed and this remains a topic of active investigation.51
Operationalization: Measuring Race and Racism
How investigators operationalize race is a combination of the
study question and the available data. Depending on how the
“race variable” is constructed, it can be used as a proxy for
different aspects of systemic racism. For instance, in survey
settings, race is normally self-reported, whereas in studies
based on electronic health records, an individual’s race may
be assigned by a health care worker. Neither of these are
more or less correct. Rather, they represent different outputs
of the same racialization process. While these measures may
be similar for an individual, prior work has demonstrated
that there can be considerable discordance.54,55 Self-reported
race reflects an individual’s understanding of their own racial
identity. Therefore, using self-reported race encapsulates the
internalized racism component of systemic racism with high
fidelity. Experiences of interpersonal racism, however, are
more directly related to how members of a society interact
with an individual’s race. In instances of discordance between
self-reported and assigned race (eg, a person who self-identifies as multiracial but is primarily perceived to be White), it
is possible that internalized racism and interpersonal racism
may have distinct or even opposing health impacts. Similarly,
because of the intergenerational impact of structural racism, “familial” race may indicate shared exposure to racism
over time, which may manifest distinctly from interpersonal
and internalized racism depending on individual race. These
delineations are not discrete: the greater the concordance
between self-reported, assigned, and “familial” race, the more
consistent they are as proxy measures for systemic racism. To
make the best use of racial identity as a proxy for exposure
to the different elements of systemic racism, it is most appropriate to obtain information about self-reported race, how
individuals are perceived or their race is assigned, and their
familial racial history. Often, investigators will obtain some
aspect of assigned and/or familial race, but best practices for
acquiring or using this information have yet to be developed.
The last element to consider with operationalization is
interrogating whether race categories meaningfully group
individuals by shared experiences with systemic racism.
Perhaps the most notable example of this is how the “Hispanic” or “Hispanic/Latine” ethnic group is frequently used
in health equity literature. “Hispanic/Latine” designations in
medical research frequently treat “Hispanic” identity as an
ethnic modifier separate from a person’s race. The reason for

this is that a person can be “Hispanic” or “Latine” while also
belonging to any race or combination of races. Nevertheless,
“Hispanic/Latine” people are often referred to and studied
as a single demographic category.56,57 Their health outcomes
are analyzed in aggregate and compared with those of other
racial groups.58 In the JAMA special edition, 3 of 4 original
investigations59–61 included “Hispanic” as the only ethnic
group without further disaggregation. This represents a
significant limitation in health equity literature as use of this
category often results in the combining of multiple, heterogeneous populations spanning dozens of countries and racial
groups as well as highly variable socioeconomic, political,
and cultural contexts.
For example, research on “Hispanic health” could refer
to groups of impoverished Guatemalan migrant workers
of largely Indigenous origins as categorically equivalent to
wealthier, Whiter, Cuban US citizens of significantly more
European descent. Combining these populations under the
category of “Hispanic/Latine” health would at best yield limited utility in describing associated health inequities. At worst,
it could hide or erase important differences in health outcomes
and potential areas of contextually appropriate intervention.
To address this, we suggest the use of alternative models
for understanding “Hispanic/Latine” health that recognize
the immense cultural, linguistic, and racial diversity of Latin
America. This can be achieved principally through the disaggregation of the “Hispanic/Latine” category by race (particularly prioritizing the identification of Black and Indigenous
heritage), country of origin, immigration status, immigrant
generation, class, and other key aspects to inform more critical assessments of individuals’ risk of bearing systemic harms
like racism, poverty, and discrimination.
Many of the limitations discussed in operationalizing race
above are circumvented by direct measurement of different
aspects of systemic racism. As is true for any exposure in an
epidemiological study; using a proxy necessarily introduces
measurement error that can introduce bias or reduce the precision in estimates of associations or causal effects. As with
theory, there are readily available instruments for measuring
interpersonal racism, including the Everyday Discrimination
Scale (EDS),62 Measure of Indigenous Racism Experiences,63
and the Asian-American Racism-Related Stress Inventory,64
among others. In fact, a recent study used a propensity score
weighting approach with the EDS to demonstrate a causal
relationship between racial discrimination and depression,
cardiovascular disease, and substance use disorder.65
Efforts to measure structural racism are ongoing with
several different approaches currently implemented in the
literature. These approaches can be broadly grouped into 3
categories, (1) measures of individual experiences of racism
enacted by institutions, (2) measures that aggregate the laws,
policies, and practices that comprise structural racism, and (3)
measures that aggregate the downstream effects of structural
racism.66,67 For example, in the third category, the state racism
index, a composite measure of Black-White segregation and
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economic inequity, has been validated as a predictor of statelevel Black-White inequities in fatal police shootings.68
We advocate that observational health inequities research
estimate the effect of racism by including direct measures of
systemic racism. For interventional studies that seek to reduce
racial health inequities there is still a role for stratification by
race, however, using measures that estimate baseline exposure
to systemic racism will help estimate modification effects of
different interventions and determine to what degree and
among which individuals an intervention is capable of mitigating the impacts of systemic racism.

RECOMMENDATIONS
General Principles
• Apply appropriate theoretical frameworks: Health inequities are never divorced from the social (between individuals
and groups in a society), and structural (policies and laws that
bind a society together), context of individuals’ lived experiences. Therefore, it is important that studies are framed using
a model of how social-structural factors might interact with
the disease to produce results that are most salient for achieving health equity.
• Representation and inclusivity: One of the core tenets
of critical race theory is that marginalized groups are the
source of knowledge26; therefore elevating Black, Latine, and
Indigenous scholars to leadership is necessary for conducting
research for racial health equity. In addition to realizing the
ideals of health equity, meaningful inclusion of racially marginalized scholars will facilitate innovation and enhance work
quality leading to more impactful research.69,70
• Collaboration and redistribution: It is critical to draw on
Black, Indigenous, Latine, and decolonial epistemologies and
methodologies to inform public health research. Reimagining canon and who authoritatively crafts knowledge in public
health and related fields helps realize the promises of health
equity. Community consultants are experts on their own
experience, so they represent an important resource for the
high-quality research on their communities. Ethical practice
remains paramount, and partnering with community consultants includes considering what constitutes ethical remuneration for their expertise.
For Studies With New Data Collection
• Include direct measures of systemic racism (and other relevant forms of systemic discrimination) that are appropriate
for your study, rather than only using race as a proxy.
Examples/Recommendations
• Randomized clinical trial piloting referral to palliative care
among patients with end-stage renal disease: include survey
instrument to assess experiences of interpersonal racism
among study participants to appropriately evaluate the effect
of the intervention among racial group substrata.
• Quasi-experimental evaluation of the effect of mask
ANNALS O F FAMILY ME DICIN E
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mandates on COVID-19 case-rates: include measures of segregation at the corresponding block group or census tract level.
For Studies Using Existing Secondary Data
• If data limitations do not have granular racial and ethnic
data, discuss potential biases or error introduced due to collapsing groups subject to different experiences of systemic
racism (ie, Hispanic/Latine) individuals, and future study
designs that might address them.
• For conditionally independent associations between race
and the health outcome of interest, consider other elements
of systemic racism that are not present in the study design
as mediators that explain the additional effect. Discuss their
impact and potential importance in future study.
• Use existing data resources such as the US Census Bureau
(American Community Survey), the Centers for Disease
Control and Prevention (Behavioral Risk Factor Surveillance
System and National Health and Nutrition Examination Survey [NHANES]) to estimate contextual factors for inclusion
in your study.
• For example, NHANES could be used to estimate statelevel food security by race and ethnicity, which may be of
interest for studies evaluating cardiovascular outcomes.
Though these resources are mostly national-level, there
are examples of more granular data generated by advocacy
groups and media collaborations that relate to health issues,
such as police violence,71,72 that can be adapted for study.
This also reiterates the importance of the general principles
of “representation and inclusivity” and “collaboration and
redistribution” and highlights the importance of cross-disciplinary and community consultant expertise.
Analytic Considerations
• Use causal diagrams73 to explicate how specific elements
of systemic racism may operate in your study. Different
components of racism may function as exposures, mediators, moderators (effect-measure modifiers), or confounders
depending on the specific intervention of interest and their
relationships to study outcome. A causal diagram will allow
you to visualize your assumptions, design an analytic strategy for appropriate adjustment for bias, and put interpretation in context.
• When racism is the exposure in health or health care inequities studies, consider investigating synergism and intersectionality between racism and other societal oppressive forces
such as sexism, ableism, and xenophobia.
• Avoid collapsing categories when possible (ie, combining
Indigenous groups into the “Other Race”—a practice that
contributes to statistical genocide).74 If your primary analysis
requires collapsing due to sample size considerations, report
outcome distributions by granular race data and consider nonparametric analytic strategies that are robust to sample size
for secondary analyses that avoid erasure of smaller groups.
• Do not assume that White is the “default” reference population. Consider comparisons to the overall population or
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other reference groups. Provide explicit justifications for reference groups based on the study question.

CONCLUSION
Race is a proxy for exposure to systemic racism, a multilevel,
historical, and ubiquitous societal force that causes adverse
health outcomes among racialized persons. To move forward
in achieving racial equity we must leave behind antiquated,
unsubstantiated, and harmful conceptualizations of race and
implement strategies that allow us to estimate the health
impacts of systemic racism and ultimately, dismantle it.
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