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Abstract

Purpose of Review In the last two decades, empirical research has significantly advanced our understanding of the link
between discrimination and cardiovascular disease (CVD). This integrated scoping and narrative literature review delineates
the extant peer-reviewed research on discrimination and clinical and subclinical CVD in samples that include Black adults,
using a multilevel conceptualization of race-related discrimination and racism. We also identify potential intermediary
mechanisms in the racism-CVD relationship and propose a comprehensive future research agenda.

Recent Findings Using the Population, Exposure and Outcome framework and PRISMA guidelines, we identified 37 empiri-
cal reports for inclusion drawn from 1900 to 2024. The bulk of the literature has focused on discrimination and racism that
occurs at the interpersonal level (28 studies), while a smaller but growing body of work has examined cultural (5 studies) or
institutional and structural-level racism and discrimination (4 studies) in relation to CVD risk. The majority of these studies
show that greater exposure to discrimination or racism is associated with increased clinical or subclinical CVD risk. Poten-
tial pathways include societal, environmental, psychological, and biological factors; however, few studies have conducted
formal tests of mediation.

Summary The literature suggests robust relations of multilevel racism and discrimination to manifestations of CVD across
diverse exposure and outcome measures in Black adults. Our recommendations to eliminate cardiovascular health inequi-
ties in Black communities include enhancing academic scholarship training, securing targeted and protected funding, and
adopting more robust methodological approaches.

Keywords Multilevel racism - Discrimination - Cardiovascular racial disparities - Subclinical and clinical cardiovascular
disease - African Americans
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Introduction

In the United States (U.S.), striking racial disparities exist
in cardiovascular disease (CVD), including coronary heart
disease (CHD), cerebrovascular disease (CeD), peripheral
arterial disease (PAD), and sudden cardiac death [1]. Spe-
cifically, African Americans' or Black Americans of African
descent living in the U.S. represent 13.4% of the popula-
tion yet have the highest CVD prevalence and incidence of
all racial/ethnic groups [2]. African Americans are twice as
likely to experience sudden cardiac death, and they are less
likely to survive to hospital discharge than Whites (25.2%
vs. 37.4%) [3]. African Americans have almost twice the risk
of an initial stroke, and by 2032, are expected to experience
a 134% increase in stroke compared with a 91% increase
in Whites [4-6]. This increased CVD burden contributes
to African Americans’ shorter life expectancy compared to
Whites. For instance, the rates of premature CHD and stroke
mortality (i.e., death among persons aged <75 years) per
100,000 were 65.5 and 25.0, respectively, in African Ameri-
cans compared with 43.2 and 10.02 in White Americans [7].
Notably, the onset of these stark disparities is much earlier
in adulthood for African Americans compared to Whites as
they are experiencing at least twice the risk of CVD-related
mortality in young adulthood [8].

Disparities in traditional cardiovascular risk factors (e.g.,
hypertension, diabetes mellitus, obesity) are significant driv-
ers of the earlier onset and elevated CVD rates among Afri-
can Americans. Yet, reports from the American Heart Asso-
ciation (AHA), Centers for Disease Control and Prevention
(CDC), National Academies of Sciences, Engineering, and
Medicine, National Institutes of Health (NIH), Healthy Peo-
ple 2030, and Circulation [9-15], all clearly document that
the most significant opportunities for reducing dispropor-
tionate burden, disability, and death from CVD in the U.S.
lie not solely in our ability to identify and modify biomedical
risk factors, but in our efforts to mitigate the social determi-
nants of CVD that unevenly impact minoritized racial/ethnic
groups, particularly African Americans [16]. Indeed, these
calls are further underscored by a 2024 AHA policy state-
ment [17]—Addressing Structural Racism Through Public
Policy Advocacy—that serves as a “forward-looking blue-
print” to drive a broad spectrum of stakeholders seeking
to address structural racism to achieve health equity in the
context of cardiovascular health.

! The terms “African American” and “Black” are used interchange-
ably throughout this report. This decision is based partly on the use of
these terms in the works cited and discussed. We also capitalize the
terms “White” and “Black” to reflect that we are discussing a group
of people and to be consistent with the capitalization of “African
American.”
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In this regard, race- and ethnicity-related health ineq-
uities—such as those seen in CVD—reveal entrenched,
multilevel, race-based discrimination. The term race as
a construct does not reflect a biological or genetic basis
for health differences, but instead functions wholly as a
historically architected construct that continues to imbue
social, economic, and political hierarchies and, in turn,
marginalization in American society [18]. Specifically, the
racial groups we recognize today were socially developed
in tandem with and in service of European colonial expan-
sion in the Americas, with the largest initial influx of Afri-
can Americans brought to the U.S. involuntarily during the
transatlantic slave trade [19]. Thus, race is a manifestation
of racism, which from its inception has shaped the lived
experience and well-being of African Americans in the
U.S. [20].

The last three decades have seen explosive growth
in research seeking to elucidate the relations of racism
and discrimination to CVD as demonstrated by several
reviews and meta-analyses [21-26]. Yet, because the
predominant emphasis in this work has been on blood
pressure (BP) and hypertension, there remains a need
to examine the body of work explicating the linkages of
racism and discrimination to additional clinical and sub-
clinical CVD endpoints. In this review, we first define
and examine the constructs of racism and discrimina-
tion. Then, we review the empirical reports exploring
the relations of racism and discrimination to clinical
(i.e., stroke, transient ischemic attack, coronary artery
disease (CAD), CHD, PAD, sudden cardiac arrest and
CVD-related mortality) and subclinical (i.e., athero-
sclerosis, endothelial dysfunction, subclinical CeD, and
coronary artery calcification) CVD. While often used
interchangeably, CAD and CHD are not synonymous.
CAD refers specifically to the buildup of plaque inside
the coronary arteries, typically diagnosed through imag-
ing methods like angiography [27]. In contrast, CHD
is a broader term that includes CAD but also includes
angina, myocardial infarction, and other ischemic heart
conditions. This work is theoretically centered on the
understanding that racism and race-based discrimination
can serve as direct forms of psychosocial stress with
physiological consequences [28, 29]. Thus, we next
consider mechanistic pathways in the relations of rac-
ism and discrimination to CVD. We also discuss limi-
tations of the current evidence and share guidance for
future research. In this review, we advocate for the need
to concurrently examine racism and discrimination as
multidimensional and multilevel constructs which act as
fundamental determinants of CVD pathogenesis. Finally,
we outline critical next steps for how CVD health dis-
parities research may be enhanced, along with opportu-
nities for healthcare to mitigate these linkages.
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Discrimination and Racism: Defining Two
Critical Social Determinants of Health

Racism—the mechanism that enshrines white suprem-
acy—operates at multiple levels, ranging from individual,
cultural, and institutional to structural (see Table 1; [some
authors have posited even more levels; see [28, 30-32]).
Here, we provide descriptions of each level.

The predominant focus of empirical research has cen-
tered on self-reported experiences of racism and dis-
crimination that have either unfolded in interpersonal
interactions or from the perspective of the individual. At
this level, various forms of terminology have been used
including, interpersonal racism and racial discrimination.
Use of the term interpersonal racism often centers on
prejudicial attitudes and discriminatory behaviors rang-
ing from microaggressions to hate crimes, whereas the
term racial discrimination, is more reflective of the unfair,
differential, and sometimes even violent treatment of a
person based on their perceived race, ethnicity, ancestry
or national origin. Decades of research have documented
a marked burden of interpersonal racism among Afri-
can Americans which is higher than most other racial/
ethnic groups in the U.S., with upwards of 80% of Afri-
can Americans reporting some experience of racial dis-
crimination in their lifetime [44-48]. African Americans
describe these experiences as burdensome [49-51] and as
occurring across major life domains (e.g., in the judicial
system, from law enforcement, when seeking healthcare
[52-56]), as well as in everyday activities (e.g., while
shopping, at work, or at school). Importantly, day-to-day
interpersonal discrimination not explicitly linked to race/
ethnicity, often referred to as everyday discrimination, is
also higher among African Americans (e.g., see [47, 57]).
In addition, the prevalence and types of discrimination
that African Americans experience is shaped by other key
demographics, including, age, sex, gender, and socioeco-
nomic status (SES) [58]. Indeed, the differential patterning
of discrimination in relation to other social identities may
create even greater disproportionate risk among individu-
als with multiple marginalized identities, and thusly, is
important to understand in the context of CVD risk (e.g.,
see [59, 60]). For example, elucidating differential expe-
riences with discrimination among subgroups of African
Americans—such as lower SES African American women
and mid-level SES African American men—can provide
greater insight into the burden of discrimination, highlight
which subgroups are more likely to experience particular
types of discrimination, and reveal more specific linkages
to health outcomes (e.g., see [61, 62]).

In contrast to interpersonal-level racism and discrimina-
tion, work elucidating the contributions of cultural- and

institutional-levels of racism is just beginning to emerge
in the context of CVD health disparities. Cultural racism
embodies the established ideologies of superiority in the
values, language, imagery, symbols, and implicit assump-
tions of the larger society and its institutions [37] and can
be reflected in the racist names of sports teams and mas-
cots (e.g., Redskins) and hate speech on online social plat-
forms such as X (formerly Twitter) and Facebook [63-65].
Institutional racism refers to the racial biases and dis-
criminatory actions promulgated by social organizations,
such as banks, courts, and governmental entities. The key
insight here is that racial bias is not merely enacted by
a few individuals, but also by powerful institutions that
can shape access to social resources. These entities can
limit one’s educational attainment, determine where one
lives, and restrict access to rights such as the ability to
vote. Whereas institutional racism refers to individual
organizations, structural racism can be conceptualized
as the interconnections across multiple organizations that
work in concert to maintain white supremacy [35]. This
occurs when one institution protects, provides resources,
or assists another. For example, the police force may be
discriminatory against Black persons, representing institu-
tional racism (for recent example see, [66, 67]). However,
courts and policy makers may afford protections to the
police, thus constituting structural racism. As illustrated
in Fig. 1, structural racism is widely understood to be the
root force that sustains and perpetuates race as a social
hierarchy and in turn shapes all other levels of racism as
its sole purpose is to maintain the historically-founded
power structure and race-based hierarchies [32-34, 68];
for further detailed review, see [26, 28, 69, 70].

Research Evidence Linking Multilevel
Racism and Discrimination to Clinical
and Subclinical CVD

In this study, we used a mixed-methods approach drawing
from two types of reviews: a scoping review and a narrative
literature review. Initially, we followed the broad and sys-
tematic steps of a scoping review [72] to gather and review
the wide range of studies on our topic.

Our search strategy was informed by the Population,
Exposure, Outcome (PEO) framework [73]. The Public
Health Librarian (NT) in consultation with the primary
author (DLBM) identified key terms for three main concepts:
African Americans and/or Blacks (P), discrimination and/or
racism (E), and cardiovascular disease (O). Synonyms and
related terms for each concept are presented in Appendix A,
along with the search strategy in Appendix B. We searched
four databases through EBSCO platform (Academic Search
Ultimate, APA PsycINFO, CINAL, MEDLINE) and one

@ Springer
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Fig. 1 Relationships among
structural, institutional, cultural,
and interpersonal racism and the
related flow of power to depict
the “inter-institutional” con-
nections among these levels of
racism. (Adapted from Micheals
et al. [71], with permission from
Wiley Global Permissions)
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through ProQuest (Public Health). Our aim was to search
all relevant databases thoroughly, adhering to the scoping
review guidelines to ensure comprehensive coverage of the
subject.

To meet eligibility, we reviewed all original English
language peer-reviewed studies conducted in the U.S.
that examined the relationship of discrimination and/or
racism to clinical or subclinical CVD in samples that

included African Americans. Studies related to children
and adolescents (birth to 18 years) were excluded as the
origins of those conditions are typically congenital in
nature [74] and this review is focused on the roles of
multilevel racism and discrimination in increased adult-
hood CVD outcomes. Given the extensive literature
examining the relation of segregation to health, including
empirical studies and reviews linking it to subclinical and

@ Springer
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Fig.2 PRISMA showing flow
of identification of final 37 stud-
ies included in this review
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clinical CVD endpoints and risk factors (e.g., [75-81]),
this marker of structural racism was also excluded. Simi-
larly, given the extensive examination of racism and dis-
crimination in relation to blood pressure, hypertension,
or other traditional cardiovascular risk factors (e.g., obe-
sity, diabetes/glucose, cholesterol), these endpoints were
also excluded (e.g., see [23, 25, 82—-85]). Our selection
process entailed the exportation of all unique records to
the literature review software Rayyan for title/abstract
screening [86]. All titles and abstracts were initially
screened for inclusion by a primary reviewer (DLBM or
EJP). In instances where inclusions criteria were unclear,
the primary reviewer consulted with a second reviewer to
ensure consistency and adherence to the inclusion crite-
ria. Any remaining discrepancies were resolved through
discussion with a third reviewer until a final decision
was achieved. Full text of selected studies was obtained

@ Springer

by the librarian (NT) and reviewed by authors (DLBM;
EJP). The selection process is illustrated in Fig. 2.

After collecting the initial data from 37 studies included in
this review (Appendix C), we then applied more detailed analy-
sis methods typical for literature reviews to critically examine
and synthesize existing literature, including critical evaluation,
thematic analysis, synthesis of findings, and identification of
gaps. This approach helped us to explore in-depth specific top-
ics that emerged during the initial phase. By merging these two
methods, our study was both wide-ranging and detailed, allow-
ing us to compile a more complete analysis of the data collected.

Table 2 provides an overview of studies that examine
indicators of discrimination and racism in relation to clini-
cal and subclinical CVD outcomes in U.S.-based African
American adult samples. We organize our findings by con-
ceptual levels of discrimination and racism: structural and
institutional, cultural, and interpersonal.
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Structural- and Institutional-Level Discrimination
and Racism and Subclinical and Clinical CVD

With regard to structural-level discrimination and CVD,
we identified four studies [117—-120] (see Table 2) focus-
ing on broad markers of racism within or across institu-
tions. Kramer et al. [118] investigated whether county-
specific slavery legacy (i.e., counties in states where
slavery was legal in 1860) —a historic institution of rac-
ism—was associated with the temporal and geographic
patterning of heart disease mortality in Blacks and Whites
in the U.S. They observed that Black populations in coun-
ties with the highest historical concentrations of slavery
(per 1860 U.S. Census data), experienced a 17% slower
decline in heart disease mortality from 1968 to 2014,
compared to counties with the lowest historical concen-
trations. The association for Black populations varied by
region and was partially explained by intervening socio-
economic factors, as well as the cumulative use of lynch-
ings to enforce Black subordination. No association was
observed between slave concentration and heart disease
mortality decline among Whites.

Nardone et al. [117] demonstrated associations
between another historical indicator of institutional
racism and self-reported stroke and CHD. Specifically,
the authors linked residential redlining, via the 1930’s
government-established Home Owners’ Loan Corpora-
tion Security Maps, which categorized neighborhoods
with high concentrations of Blacks as ‘‘high risk,”” to
present-day health outcome data from the 500 Cities data
set (via the Behavioral Risk Factor Surveillance System,
CDC) across 9 major U.S. cities. They obtained addi-
tional data from the American Community Survey, which
showed lower present-day median incomes, along with a
higher percentage of people of color, in historically red-
lined neighborhood. Redlined areas were associated with
increased prevalence of CHD in 4 of the 9 cities, and
with increased prevalence of stroke in 5 of the 9 cities.
Similarly, Deo et al. [119] demonstrated that residing in
historically redlined neighborhoods was associated with
a 14% higher risk of a major adverse cardiovascular event
in a cohort study of 79,997 U.S. veterans being treated for
atherosclerotic disease. Associations were independent of
traditional cardiovascular risk factors. No association was
noted between area of residence and stroke.

There is also evidence of adverse linkages between
more contemporary indicators of structural racism and
clinical CVD. Lukachko et al. [120] showed that multi-
ple U.S. state-level factors examined between 2000 and
2005, including political participation, employment sta-
tus, educational attainment, and judicial treatment, were
associated with racial disparities in past-year myocardial
infarction (MI) incidence. Independent of individual-level

@ Springer

confounders and state-level disparities in poverty, Blacks
living in states with high levels of structural racism were
generally more likely to report past-year MI than Blacks
living in low-structural racism states. Conversely, Whites
living in high structural racism states experienced null
or lower odds of MI compared to Whites living in low-
structural racism states, raising the provocative possibility
that structural racism may not only harm the targets of
stigma but benefit those who hold power.

Cultural-Level Discrimination and Racism
and Subclinical and Clinical CVD

We identified five studies [64, 113—-116] (see Table 2) that
utilized novel indicators of cultural racism in examining
potential links with CVD. Chae et al. [115] used an internet
search-based proxy for geographical racism and observed
racial disparities in all-cause and cardiovascular-specific
mortality (heart attack and stroke) in Blacks. Specifi-
cally, area racism was defined as the proportion of Google
searches containing the “N-word” in 196 designated market
areas (DMAs); these searches were then examined in rela-
tion to mortality data from the National Center for Health
Statistics (2004-2009). DM As characterized by a one stand-
ard deviation greater level of area racism were associated
with an 8.2% increase in the all-cause Black mortality rate,
equivalent to over 30,000 deaths annually. This effect was
slightly attenuated after adjustment for DMA-level demo-
graphic and socioeconomic covariates (e.g., percent of Black
households living in poverty). Further, area racism was sig-
nificantly associated with Black mortality rates for heart
disease and stroke.

A second study analyzed Twitter-derived sentiments
towards racial/ethnic minorities [64], categorized as “posi-
tive” or “negative,” drawn from 30 million tweets from 2015
to 2018. Independent of individual- and state-level demo-
graphics, respondents living in states with the highest level
of negative sentiment towards racial/ethnic minorities had a
30% higher prevalence of stroke, 14% higher prevalence of
MI, 9% higher prevalence of CHD, and 16% higher preva-
lence of any CVD outcome. In-race stratified analyses, the
relations of negative racial sentiment to MI and any CVD
outcome were stronger in non-Hispanic Blacks and Whites
than in those identifying as Hispanic, multiracial, or “other
race,” but were not significant (although confidence intervals
included the null in all cases).

Three other studies [113, 114, 116] leveraged data from
Project Implicit, a website maintained by an international
network of researchers (https://www.projectimplicit.net/)
that houses measures of explicit and implicit bias. In these
studies, explicit bias was measured by respondents’ direct
reports of how warm they feel toward their own, as well
as other, racial groups, while implicit bias was measured


https://www.projectimplicit.net/
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with the Implicit Association Test. The findings in these
studies generally suggest that both holding, and being the
target of, racial prejudice may have detrimental effects on
cardiovascular health. Specifically, in the Leitner et al. [114]
and Splan et al. [116] studies, both Blacks and Whites resid-
ing in regions characterized by greater racial bias among
Whites were at increased risk for death due to circula-
tory disease [114] or heart failure and stroke [116], with
generally stronger effects for Blacks. Somewhat similarly,
Zestcott et al. [113] reported that holding higher levels of
prejudice toward the other racial group was associated with
increased CVD mortality in a study that included both Black
and White adults. However, these findings were more com-
plex, in that associations between bias and CVD mortality
depended on state versus county-level analysis, as well as
the form of bias under study (generally, harboring explicit
bias was more predictive of CVD at the state level, while
harboring implicit bias was more predictive at the county-
level). One limitation consistently noted by the authors of
these studies is the non-representativeness of the sample;
participants visiting the Project Implicit website are self-
selected and tend to differ from the larger population on key
demographic variables, such as age.

Summary: Structural-, Institutional-,
and Cultural-Level Discrimination and Racism
and Subclinical and Clinical CVD

In summary, these nine studies provide novel and compel-
ling support for the adverse impact of structural, institu-
tional, and cultural-level indicators of racism and suggest
that the historical imprint of racist institutions (e.g., the
enslavement of Blacks; neighborhood redlining), and the
subsequent legacy of these systems (e.g., continuing cultural
bias), influence racialized patterns in cardiovascular morbid-
ity and mortality. Endpoints focused largely on major car-
diovascular events or mortality, with most studies utilizing
health records [113-116, 118, 119], and three studies relying
on self-report [64, 117, 120]. When possible, directly and
comprehensively assessing a variety of clinical outcomes
will help clarify which forms of CVD are most consistently
linked to structural and cultural racism. In addition to clini-
cal outcomes, examining these exposures in relation to the
progression of subclinical CVD indicators over time is nec-
essary to establish temporal and putatively causal relation-
ships and elucidate the biological pathways through which
discrimination exerts harmful effects.

The conceptualization and measurement of racism varies
widely, with exposures including historical racist practices,
‘proxy’ indicators of Black/White disparities (i.e., educa-
tional attainment), and digital communications. These com-
mendable studies highlight some of the methodological

complexities of work on the systemic influences of cardi-
ovascular risk. Others [121, 122] also note a larger need
for guidance and standardization related to the conceptu-
alization and quantification of cultural, institutional, and
structural-level markers of racism. Moreover, despite the
large body of evidence demonstrating racial inequities in
healthcare [123], few studies examine parallel markers of
structural racism specific to the healthcare setting and their
potential impact on cardiovascular health outcomes. Devel-
oping measures that capture institutional and cultural ine-
qualities faced by African Americans and other racial/ethnic
minorities specific to healthcare domains is an important
step in understanding how these systems shape race-based
inequities in cardiovascular health.

Lastly, select data indicate that the relation of structural
racism to CVD may, in part, be mediated by socioeconomic
factors [115, 117, 118]. Historical and contemporary dis-
criminatory practices have created and perpetuated sys-
tematic socioeconomic disadvantages, including dispari-
ties in wealth, housing, and neighborhood conditions for
African Americans in the U.S. These disadvantages are,
in turn, associated with increased cardiovascular morbid-
ity and mortality [124]. When studies include mediators in
their model — without recognizing them as mediators — the
potential for type 2 error occurs. We might “overcontrol”
the model and fail to recognize or underestimate an associa-
tion between discrimination and CVD. Thus, future work
should more formally consider which factors are potential
mediators and explicitly test for such mediation. Such factors
are likely accompanied by myriad individual-level factors
(e.g., chronic stress) and compounded by interpersonal expe-
riences to further undermine cardiovascular health. These
individual-level experiences are discussed next.

Individual- or Interpersonal-Level Discrimination
and Racism and Subclinical and Clinical CVD

Studies of individual-level discrimination, which make
up the bulk of the literature examining discrimination and
CVD, are shown in Table 2. The majority of this work is
cross-sectional, with everyday and racial discrimination as
the primary predictors of interest. A handful of additional
studies also captured lifetime or chronic burden of discrimi-
nation, or assessed expectations of future treatment. Below,
we review highlights of this work, clustered by type of out-
come (measured clinical endpoints, measured subclinical
risk, and self-reported outcomes).

Six studies [27, 87-91] of interpersonal discrimination
included a measured clinical CVD endpoint. These outcomes
include incident stroke, coronary obstruction, and composite
measures of cardiovascular mortality (shown in Section A of
Table 2). The one study that employed a cross-sectional design
reported increased cardiovascular risk of severe coronary
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obstruction associated with discrimination in Black but not
White participants [27]. The other five studies were longitu-
dinal, with follow-up periods ranging from 8 to 20 years. In
the first, which included 48,924 African American women,
there was no association between everyday discrimination and
CVD-specific death across an 8-year follow-up [88]. In the
second, everyday and lifetime discrimination were not asso-
ciated with incident CHD or incident stroke across ~9 year
follow-up in older African Americans in the Jackson Heart
Study [89]. In the third investigation, Black women reporting
that they had experienced racism in three separate domains
(employment, housing, and interactions with police) had an
increased risk of stroke over 20 years later [91]. Finally, the
fourth and fifth studies were based on longitudinal reports
from the Multi-Ethnic Study of Atherosclerosis, and consid-
ered exposure to both lifetime and everyday discrimination.
In the fourth study, Everson-Rose et al. [90] reported that
individuals endorsing more lifetime or everyday discrimina-
tion were at increased risk for incident CVD across ~ 10 year
follow-up; the risk was attenuated after adjusting for stress
and depressive symptoms. In the fifth study [87], both lifetime
discrimination and everyday discrimination were associated
with increased cardiovascular mortality nearly 20 years later.
The risk associated with lifetime versus everyday discrimi-
nation differed by race in stratified analyses, however, with
lifetime discrimination predicting CVD mortality in Black
participants and everyday discrimination predicting CVD
mortality in White participants.

We identified 14 studies [51, 92—-104] that included a
measured (versus self-reported) indicator of subclinical
CVD risk, such as carotid intima-media thickness (CIMT),
coronary artery calcification, arterial stiffness, endothelin-
1, or cerebral white matter lesion volume (an indicator of
subclinical CeD) (shown in Section B of Table 2). Of the
three that were longitudinal in design, one reported a link
between greater everyday racial discrimination and faster
accumulation of white matter lesions over time in a sample
of older African Americans [104], another reported a link
between greater chronic everyday discrimination over five
years and the presence of coronary artery calcification in
African American women [96], and the third reported a link
between higher levels of everyday discrimination and greater
CIMT in White women only [101]. Of the eleven cross-
sectional reports, all but one [95] reported a link between
discrimination and cardiovascular risk. However, several of
these associations were qualified by psychosocial [94, 98] or
sociodemographic [51, 92] moderators, or were reduced to
marginal significance after adjusting for traditional risk fac-
tors [102]. Of note, three of these studies reporting significant
links observed inverse associations, such that lower levels of
self-reported discrimination were related to increased risk,
either in the full sample [93, 100] or in a sample sub-groups
(e.g., younger African Americans) [51].
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Eight additional studies [105-112] included only self-
reported cardiovascular endpoints (shown in Section C
of Table 2). These studies were predominately conducted
in exclusively African American or Black samples (i.e.,
[106-109, 111, 112]), and most used racial discrimination
as the main exposure variable. In the one available longitu-
dinal study, reporting racial discrimination was related to
increased incidence of arteriosclerosis, MI, and minor heart
conditions over 3-year follow-up, after adjustment for soci-
odemographic, health, and psychosocial factors, in 26,992
African American, White, and Hispanic respondents [105].
Of the remaining seven cross-sectional studies, six reported
that higher levels of self-reported discrimination were asso-
ciated with greater odds of poorer cardiovascular health,
including endpoints such as chest pain, angina, atheroscle-
rosis, MI, and stroke. Notably, most studies took a count of
cardiovascular-related endpoints, grouping together multiple
(e.g., stroke or MI) outcomes. In the one study reporting null
results, reports of discrimination were not associated with
self-reported cardiovascular conditions in a multi-ethnic
sample of Black Caribbean immigrants (Haitian, Jamai-
can, and Trinidadian/Tobagonian), although adjusting for
discrimination somewhat attenuated the heightened cardio-
vascular risk in Trinidadians relative to Jamaicans (the refer-
ence group for analysis) [110].

Summary: Individual- or Interpersonal-Level
Discrimination and Racism and Subclinical
and Clinical CVD

In summary, 15 of 19 cross-sectional studies and 6 of 9 lon-
gitudinal studies suggest that greater self-reported exposure
to discrimination or racism is associated with increased risk
for clinical or subclinical forms of CVD in African Ameri-
cans or in samples that include African Americans. Interest-
ingly, three cross-sectional studies [51, 93, 100] observed
greater cardiovascular risk among African Americans
reporting low levels of discrimination, suggesting that the
relation may be nonlinear. These counterintuitive findings
may possibly reflect the health-protective effects of acknowl-
edging racial discrimination or suggest that the impact of
experiencing racism on health is conditional on other psy-
chological processes, such as coping, internalized racism, or
locus of control [51]. Moreover, there is some evidence from
these and other studies (e.g., [48]) that age may moderate
the nonlinear association between discrimination and cardio-
vascular risk, with inverse links more likely to be observed
among younger samples.

While it is established that interpersonal discrimination
and racism are more commonly reported in African Ameri-
cans than White adults, 6 of the 13 studies that included both
Black and White adults suggest that the negative cardiovas-
cular impacts of discrimination may be stronger in African
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Americans [27, 87, 92, 98, 102, 103]. In contrast, one study of
everyday discrimination showed deleterious effects in White
women but not Black, Chinese, or Hispanic women [101].
In that study, the most common reason for unfair treatment
reported by White women was “gender,” reflecting the multi-
faceted and likely cumulative nature of discrimination (also
see weight discrimination in [105]). In a similar vein, 8 of the
28 studies reported that links between discrimination and car-
diovascular health were conditional upon sociodemographic
variables (e.g., gender, age), other identity statuses (e.g.,
immigration) or individual-difference factors (e.g. depressive
symptoms, coping style, attitude toward African Americans).
Thus, a comprehensive understanding of the ways in which
discrimination influences cardiovascular health will require
consideration of the cumulative and interacting effects of vari-
ous forms of discrimination, along with person-level factors
such as psychosocial and mental health.

The mediating pathways linking discrimination to car-
diovascular outcomes are likely multiple and complex. Each
of the 20 studies that included a measured cardiovascular
endpoint adjusted for health factors or behaviors that may
be on the mediational pathway, such as body mass index
(BMI), blood pressure, physical activity, and/or smoking.
These factors were less consistently measured in studies
that focused on self-reported outcomes, with just 4 of the 8
including BMI or health behaviors as covariates [105-108].
With regard to psychosocial factors, 11 of the 28 studies
assessed variables such as chronic stress, depressive symp-
toms, or negative affect [27, 51, 89-93, 98, 99, 105, 111].
However, few studies performed formal tests of mediation.
One cross-sectional study [102] demonstrated partial media-
tion of CIMT by traditional cardiovascular risk factors, and
one longitudinal study [90] demonstrated partial mediation
of incident CVD by stress and depressive symptoms. In the
next section, we discuss several of the most promising bio-
logical and psychosocial mechanisms linking discrimination
to CVD outcomes.

Biopsychosocial Mechanisms: How Might
Multilevel Racism and Discrimination Be
Adversely Related to Cardiovascular Health?

In this section, we identify pathways that may connect
experiences of discrimination and racism to cardiovascular
morbidity and mortality. We again use a multilevel concep-
tualization of discrimination, as we consider distal, inter-
mediate, and proximal mediators as identified in previous
research [125].

At the distal level, a complex array of societal factors
may overlap and interact with discrimination and racism to
maintain environments with limited resources and height-
ened cardiovascular risk. In their recent review, Juarez et al.

[126] describe how African Americans are exposed to a
multitude of environmental CVD risk factors at higher rates
than Whites. In this regard, Powell-Wiley et al. [15] in their
review of social determinants of CVD detail macro to micro
socioenvironmental contexts that bare upon CVD processes
and outcomes. Such factors may occur in the natural envi-
ronment (e.g., pollution, heavy metals, and pesticides), the
built environment (e.g., neighborhood conditions and acces-
sibility of healthy food), and/or the social environment (e.g.,
access to healthcare services, quality of patient-provider
interactions, and population density). These environmental
conditions persist over time via racial segregation and politi-
cal fragmentation, which are subsequently correlated with
poor economic outcomes [127]. Disinvested communities
then have fewer resources to help buffer against negative
health outcomes [128, 129]. Accessing healthcare is also
more difficult, which may exacerbate feelings of mistrust
of the medical community and further sustain healthcare-
related inequalities [130—134]. Recently, several groups have
published comprehensive reports offering a variety of inter-
personal, institutional, and policy-level interventions aimed
at reducing these more distal risk factors for racial health
disparities [135—-137], and have argued for the expansion of
existing social determinants of health frameworks to incor-
porate the roles of social exclusion and marginalization to
more accurately reflect the experiences of minority groups
[15].

Considered traditional CVD risk factors, as well as dis-
eases in their own right, hypertension, diabetes, and obesity
are key intermediaries of the association between discrimi-
nation and CVD outcomes (e.g., [138]). Evidence of these
associations exist at both the institutional and interpersonal
levels of discrimination. For example, a review by Bron-
dolo et al. [24] linked institutional racism, in the forms of
residential racial segregation and incarceration, to hyper-
tension incidence, while a 2014 review concluded that
racial discrimination is related to hypertension, especially
when measured via nighttime ambulatory monitoring [82].
Regarding markers of adiposity, most work has focused on
interpersonal discrimination. Relationships are observed in
many, but not all, studies, with some data showing that these
links may be stronger among women than men (e.g., [139]).
In addition, a recent review [140] outlined the role of sys-
temic racism in Black, indigenous, and other people of color
with respect to increased rates of obesity. Fewer studies have
examined discrimination and diabetes; but women reporting
the highest levels of racism in the Black Women’s Health
Study were more likely to develop diabetes, partially due to
higher BMI [141].

At the most proximal level, discrimination may serve as a
direct form of psychosocial stress with behavioral and psycho-
logical consequences. Even in the absence of immediate unfair
treatment, past experiences, as well as anticipation of future
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ones, can leave a residue that chronically “taxes” one’s cogni-
tive, emotional, and behavioral resources. Further, discrimina-
tion and racism are often uncontrollable and unpredictable,
making them particularly potent sources of stress, especially
when appraised as threatening or as exceeding one’s coping
resources (e.g., [29, 142, 143]). As such, discrimination has
been linked to maladaptive lifestyle and behavioral changes
(e.g., [144]), such as disturbed sleep, increased substance use,
and increased fat consumption [145], all of which contribute to
increased disease risk. Experiences of discrimination have also
been associated with shifts in psychological and mental well-
being (e.g., [146], including increases in depressive, anxiety,
vigilance, and trauma symptomology [147, 148].

Stressful experiences of discrimination, along with their
impact on behavioral and psychological factors, may subse-
quently impair the body's ability to regulate key biological sys-
tems, resulting in physiological alterations [25, 28, 149—-151]
that, over time, contribute to disease risk. For example, dis-
crimination is related to a higher allostatic load, or dysregula-
tion in physiological mechanisms due to chronic stress [152],
with key candidate pathways including changes in neuroen-
docrine, immunologic, and cardiovascular activity [25, 151].
Interestingly, exposing African Americans and other minorities
to experiences of discrimination in experimental settings results
in aberrations in these physiological systems (e.g., [153]), sup-
porting a potential mediational role in the progression of CVD.

Additional mechanisms may lie at the cellular and neurobio-
logical levels [154]. Empirical studies of everyday and racial dis-
crimination have been linked to measures of increased oxidative
stress [155], shortened telomere length [156], and DNA methyla-
tion [157]. Epigenetic models in which the stress of discrimina-
tion may act cross-generationally through the impact of early life
environmental exposure on gene expression also have been pos-
ited [158, 159], offering a framework for examining how distal
and proximal factors may interact to increase cardiovascular risk.
Recent reviews also highlight the role of neurobiological systems
in the discrimination-CVD relationship, theorizing that differential
patterns of neural functioning in response to experiencing racism
result in changes in peripheral physiology, including increased
sympathetic, HPA, and pro-inflammatory activity [25, 160].

In sum, many plausible biopsychosocial mechanisms, span-
ning multiple levels of discrimination, have been identified on
the complex explanatory pathways to CVD. But relatively little
work has directly examined these mechanisms in the context of
a multi-level conceptualization of discrimination, or in relation
to intersectional identities. For instance, individuals with inter-
secting marginalized identities may face compounded forms of
discrimination, resulting in distinct pathways to CVD. Thus,
future work examining biopsychosocial mechanisms in rela-
tion to multiple identities could provide important insights into
how these overlapping factors contribute to health disparities.
In the final section, we discuss these and other ideas for future
research aimed at addressing racial inequities in CVD.
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Bridging the Gap: Applying a Multilevel Lens
on Discrimination and Racism to Optimize
Elucidation of Racial Disparities in CVD
Outcomes

The last 30 years have yielded an explosion of research
examining racism and discrimination in relation to CVD to
better understand the disparate health of African Americans.
However, most empirical work and related reviews have cen-
tered on interpersonal levels of discrimination and racism in
relation to blood pressure. The studies we reviewed herein
examined the linkages of racism and discrimination—as
multilevel constructs—to a fuller complement of critical
but understudied clinical and subclinical CVD endpoints.
Similar to the literature on discrimination and hypertension,
most of the studies in this area have focused on individual-
level discrimination or racism as the key exposure. In the
aggregate, these studies support links between discrimina-
tion and cardiovascular endpoints, with more longitudinal,
comprehensive research needed to elucidate the mediators
and moderators of these associations. In addition, our review
highlights a small but compelling body of work (Appendi-
ces C and D) demonstrating adverse impacts of historical,
contemporary, and cultural indicators of racism on cardio-
vascular endpoints, particularly among African Americans.
At least four key takeaways may allow us to bridge these
gaps in service of the grand objectives of understanding and
reducing African Americans’ burden of CVD.

First, simultaneous examination of racism and dis-
crimination as multilevel and multidimensional phe-
nomena in relation to CVD risk factors and endpoints is
needed."Racism is a system that ensures racial inequal-
ity"[35, 161, 162]. Thus, investigating racism as a system
that functions across all levels of American society is a
foundational need of this work. Greater attention to macro-
level historical and contemporary sources of structural and
institutional racism that result in race-based differences
in opportunities, resources, and mobility is essential for
any work in this area. Public health action attentive to the
underlying driving force of structural and in turn, institu-
tional sources of racism while also illuminating its con-
tribution to cultural- and interpersonal-level processes is
the best chance we have at reaching health equity. The
2021 AHA Call to Action on Structural Racism and Health
Disparities and subsequent 2024 AHA Policy Statement
on Structural Racism and Policy Advocacy both address
this as a focal and pressing need [9, 17].

Second, careful integration of the role of intergen-
erational transmission—sensitive to both historical and
more contemporary elements—of differential exposure to
resources and opportunities for mobility and the related
legacy of these processes in communities, groups, and
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families, is critical to more accurately contextualize the
race-related stress burden that African Americans endure
[163]. For example, decades of U.S. Census historical
tables show that African American children are more
likely than White children to come from low-income fami-
lies, with 79% of African American children experiencing
poverty, and 50% for more than 9 years, as compared to
74% and 1%, respectively, of White children; most are
raised in single parent homes, have parents with lower
levels of education, and are more likely to experience res-
idential instability [164—166]. Undoubtedly, these long-
standing early life racial differences are the consequence
of enduring racial inequity in housing, education, eco-
nomic, social, and political structures and policies, while
in turn aiding in their contemporary and future perpetu-
ation. Macrolevel structural racism emanating from the
built and social environment has served to both compound
and generate additional intergenerational losses as well
as hinder gains via discriminatory housing practices and
neighborhood disinvestment processes, including redlin-
ing, serial forced displacement, and targeted closures or
placement of amenities and public goods (e.g., schools,
pools, and grocery stores). Altogether these factors point
to the need to examine structural-level racism to provide
context for exploration of any other level of racism in rela-
tion to CVD health disparities in African Americans.

Third, careful and dedicated examination of a fuller
constellation of sociodemographic characteristics—such
as sex, age, gender, SES, ableness, ethnicity, place of
birth, current region—alongside and in interaction with
race and ethnicity is needed. Until the recent emerging
interest in intersectionality (i.e., social identities that are
inter-dependent, overlapping, and multi-dimensional and
likely shaped by historical oppression) in health dispari-
ties research, these characteristics were usually treated
as covariates and adjusted statistically in analyses, rather
than examined as potential effect modifiers that interact
with race to shape the types of discriminatory exposures
African Americans may face. For instance, an African
American woman may achieve high SES as indicated by
education, income, and assets, but may face unique expo-
sures to poor treatment due to her gender, sex, and the
presence of a visible or invisible disability, thusly, creating
an intersectional paradox [58, 59] that would be obscured
via a focus solely on race.

Fourth, advancement of cross-disciplinary teams using
high-level research methods is needed. Assembly of high-
level research teams comprised of individuals with dem-
onstrated commitments to anti-racist and broader diversity,
equity and inclusion (DEI) practices—not health equity
tourists [167]—across research, mentoring, and clinical
settings are needed, such as cardiologists, neuroscientists,
radiologists, gerontologists, economists, geographers,

anthropologists, and social-behavioral scientists who can
develop comprehensive, cutting-edge research that effec-
tively engages the communities of focus. Use of amply sized,
cross-region (e.g., rural, suburban, metropolitan) population-
based longitudinal cohorts, using sophisticated, repeated
measures of racism and discrimination intergenerationally
and across an individual’s lifespan is necessary. Given the
long window preceding clinical disease, repeated evaluation
of subclinical CVD factors alongside assessment of poten-
tial multilevel mechanisms is equally critical. In this same
vein, methodological approaches that feature a multilevel
approach to mediational pathways that explain the linkage
of discrimination and racism to CVD or function as “disrupt-
ers” to these associations (e.g., strengths-based resources)
are necessary to feature more prominently in this body of
work as well.

For instance, historically marginalized racial and eth-
nic groups have long understood the proximal and distal
impact of the disadvantage exacted upon their communi-
ties—but have yet thrived. In this regard, longstanding
sources of resilience and strength for African Americans
are likely to include their rich cultural ties and identi-
ties and socialization regarding their race, as well as
communal supports that offer social capital and sources
of emotional, tangible, informational, and instrumental
support such as the church, extended familial networks,
and community connections via Black Greek lettered
organizations (i.e., sororities and fraternities) and other
Black-centered organizations (e.g., Jack and Jill, Inc.)
[168-171]. Indeed, such sources have helped identify,
cull, and pool resources and forge vital connections that
promote access and opportunities that transcend genera-
tions, enabling sustainability and protection of Black
families’ achievements and accomplishments as well
as aiding their path to greater upward social mobility
[172]. Modeling that employs a multilevel approach that
appropriately allows for conceptual breadth and scope
reflecting the essence of such multifaceted sources of
strength are valuable to begin giving more ongoing
attention. In this way, when African Americans seek
healthcare, as well as go about their everyday activities
(e.g., while shopping, at work, or at school) the transla-
tional relevance of understanding what inter- and intra-
personal resources they bring to bear upon potentially
off-putting challenges linked to structural and institu-
tional inequities they may face, as well as those arising
at the interpersonal level can be key to understanding
variation in linkages to health disparities we observe
within the Black community. Finally, examination of
such complex relationships not solely between, but also
within, racial-ethnic groups, primarily African Ameri-
cans and Native Americans must be a central endeavor
of this work [173].
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Underlying the above must be an expressed commit-
ment of federal- and state-funding to support this work for
as long as it is needed to achieve health equity in CVD
outcomes. Such a commitment is critical given widespread
mischaracterizations and state-level policies implemented
to undermine the mission of DEI-centered work (e.g.,
see [174, 175]). For instance, NIH’s UNITE initiative—
developed in the wake of George Floyd’s murder—is the
first time all NIH Institutes and Centers, have collectively
focused on structural racism in biomedical science, placing
critical resources to undo these associations [176, 177]).
Once research is able to empirically address the origins and
pathways of the multi-level linkages between racism and
CVD, interventions can align with national efforts to rectify
historical racist policies in areas like housing, healthcare,
education, and employment and, ultimately, promote health
equity.

Overall Conclusion

Racism or race-based discrimination occurs at all levels
of society—including structural, institutional, cultural,
and interpersonal levels—which operate in conjunction to
shorten the life expectancy of African Americans. The avail-
able literature reviewed here offers compelling evidence that
this linkage can be attributed, at least in part, to enhanced
CVD morbidity and mortality. This review strongly suggests
robust relations of multilevel racism to both subclinical and
clinical manifestations of CVD despite heterogeneous expo-
sure and outcome measures, and identifies links to substan-
tive biopsychosocial pathways to these endpoints. However,
much remains to be done, particularly with respect to fur-
ther operationalization and comprehensive assessment of
structural, institutional, and cultural levels of racism along-
side measures of interpersonal discriminatory experience,
standard assessment of subclinical and clinical CVD, and
use of longitudinal designs to elucidate the complex path-
ways whereby multilevel discrimination and racism promote
CVD pathogenesis. Application of intersectional perspec-
tives to both within and between racial group designs will
further inform the development of tailored prevention and
intervention efforts and most importantly, health, economic,
legal, and social policies—responsive to de jure and de facto
vestiges of racism—that can eliminate the entrenched car-
diovascular health inequity that Black communities continue
to endure.

@ Springer

Key References

e Zestcott CA, Ruiz JM, Tietje KR, Stone J. The relation-
ship between racial prejudice and cardiovascular disease
mortality risk at the state and county level. Ann Behav
Med 2022;56:959-68. https://doi.org/10.1093/abm/kaab1
03.

Findings from this study suggest that area-level racial
prejudice increases CVD mortality risk for likely tar-
gets (e.g., Blacks and Native Americans) as well as
others (e.g., Whites).

e Deo SV, Motairek I, Nasir K, Mentias A, Elgudin Y,
Virani SS, et al. Association between historical neigh-
borhood redlining and cardiovascular outcomes among
US veterans with atherosclerotic cardiovascular diseases.
JAMA Netw Open 2023;6:¢2322727. https://doi.org/10.
1001/jamanetworkopen.2023.22727.

Findings from this study suggest that living in a histor-
ically redlined neighborhood may predict significantly
greater risks for major adverse cardiovascular events
including myocardial infarction and stroke.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11886-025-02238-3.

Author Contributions D.L.B.M: Conceptualization, planning, meth-
odology, analysis, writing, and acquisition.

E.J.P: Conceptualization, planning, methodology, analysis, writing.

A.N: Writing, acquisition, and methodology.

N.T: Writing, acquisition, and methodology.

R.C.S: Writing and manuscript development.

K.W: Planning and manuscript development.

J.S: Planning and manuscript development.

G.C.F: Planning and manuscript development.

L.K.H: Planning and manuscript development.

S.R.W: Planning, guidance and development of each draft, and
input on data decisions for manuscripts included.

Funding Beatty Moody received funding support from P30 AG028747.

Data Availability No datasets were generated or analysed during the
current study.

Declarations
Competing Interests The authors declare no competing interests.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any
of the authors.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes


https://doi.org/10.1093/abm/kaab103
https://doi.org/10.1093/abm/kaab103
https://doi.org/10.1001/jamanetworkopen.2023.22727
https://doi.org/10.1001/jamanetworkopen.2023.22727
https://doi.org/10.1007/s11886-025-02238-3

Current Cardiology Reports (2025) 27:91

Page 27 of 32 91

were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

10.

11.

12.

13.

14.

Carnethon MR, Pu J, Howard G, Albert MA, Anderson CAM,
Bertoni AG, et al. Cardiovascular health in African Americans: a
scientific statement from the American Heart Association. Circu-
lation. 2017;136:e393-e423. https://doi.org/10.1161/CIR.00000
00000000534.

U.S. Census Bureau. QuickFacts: United States - American Com-
munity Survey (ACS) population estimates, 2022 2023. https://
www.census.gov/quickfacts/fact/table/US/RHI225222. Accessed
9 Oct 2024.

Chan PS, Nichol G, Krumholz HM, Spertus JA, Jones PG,
Peterson ED, et al. Racial differences in survival after in-hos-
pital cardiac arrest. JAMA. 2009;302:1195-201. https://doi.
org/10.1001/jama.2009.1340.

Elkins JS, Johnston SC. Thirty-year projections for deaths from
ischemic stroke in the United States. Stroke. 2003;34:2109-12.
https://doi.org/10.1161/01.STR.0000085829.60324.DE.
Gillum RF, Kwagyan J, Obisesan TO. Ethnic and geographic
variation in stroke mortality trends. Stroke. 2011;42:3294-6.
https://doi.org/10.1161/STROKEAHA.111.625343.
Morgenstern LB, Spears WD, Goff DC, Grotta JC, Nichaman
MZ. African Americans and women have the highest stroke
mortality in Texas. Stroke. 1997;28:15-8. https://doi.org/10.
1161/01.STR.28.1.15.

Gillespie CD, Wigington C, Hong Y, Centers for Disease
Control and Prevention. Coronary heart disease and stroke
deaths: United States, 2009. MMWR Suppl. 2013;62:157-60.
https://www.cdc.gov/mmWr/pdf/other/su6203.pdf#page=
159. Accessed 9 Oct 2024.

Heron M. Deaths: leading causes for 2019. Natl Vital Stat Rep.
2021;70:1-113. https://doi.org/10.15620/cdc:107021.
Churchwell K, Elkind MSV, Benjamin RM, Carson AP, Chang
EK, Lawrence W, et al. Call to action: structural racism as a
fundamental driver of health disparities: a presidential advi-
sory from the American Heart Association. Circulation.
2020;142:e454-e468. https://doi.org/10.1161/CIR.0000000000
000936.

Hacker K, Houry D. Social needs and social determinants: the
role of the centers for disease control and prevention and public
health. Public Health Rep. 2022;137:1049-52. https://doi.org/
10.1177/00333549221120244.

National Academies of Sciences, Engineering, and Medi-
cine. Ending unequal treatment: strategies to achieve equita-
ble health care and optimal health for all. Washington, D.C.:
National Academies Press; 2024.

National Academies of Sciences, Engineering, and Medicine.
Unequal treatment revisited: the current state of racial and
ethnic disparities in health care: Proceedings of a workshop.
Washington, D.C.: National Academies Press; 2024.

National Institutes of Health (NIH). NIH-wide strategic plan:
Fiscal years 2021-2025 2021. https://www.nih.gov/about-nih/
nih-wide-strategic-plan (accessed October 9, 2024).

Healthy People 2030, U.S. Department of Health and Human
Services, Office of Disease Prevention and Health Promotion.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Social determinants of health n.d. https://health.gov/healt
hypeople/priority-areas/social-determinants-health (accessed
October 9, 2024).

Powell-Wiley TM, Baumer Y, Baah FO, Baez AS, Farmer
N, Mahlobo CT, et al. Social determinants of cardiovascular
disease. Circ Res. 2022;130:782-99. https://doi.org/10.1161/
CIRCRESAHA.121.319811.

Havranek EP, Mujahid MS, Barr DA, Blair IV, Cohen MS,
Cruz-Flores S, et al. Social determinants of risk and outcomes
for cardiovascular disease: a scientific statement from the
American Heart Association. Circulation. 2015;132:873-98.
https://doi.org/10.1161/CIR.0000000000000228.

Albert MA, Churchwell K, Desai N, Johnson JC, Johnson MN,
Khera A, et al. Addressing structural racism through public
policy advocacy: a policy statement from the American Heart
Association. Circulation. 2024;149:e312-e329. https://doi.org/
10.1161/CIR.0000000000001203.

. Roberts DE, Rollins O. Why sociology matters to race and

biosocial science. Annu Rev Sociol. 2020;46:195-214. https://
doi.org/10.1146/annurev-soc-121919-054903.

Hannah-Jones N, Roper C, Silverman I, Silverstein J, editors.
The 1619 Project: a new origin story. New York: Random
House Publishing Group; 2021.

Coates T-N. Between the world and me. New York: Random
House; 2015.

Paradies Y, Ben J, Denson N, Elias A, Priest N, Pieterse A, et al.
Racism as a determinant of health: a systematic review and meta-
analysis. PLoS One. 2015;10:e0138511. https://doi.org/10.1371/
journal.pone.0138511.

Paradies Y. A systematic review of empirical research on self-
reported racism and health. Int J Epidemiol. 2006;35:888-901.
https://doi.org/10.1093/ije/dyl056.

Brondolo E, Rieppi R, Kelly KP, Gerin W. Perceived racism
and blood pressure: A review of the literature and conceptual
and methodological critique. Ann Behav Med. 2003;25:55-65.
https://doi.org/10.1207/S15324796 ABM2501_08.

Brondolo E, Love EE, Pencille M, Schoenthaler A, Ogedegbe G.
Racism and hypertension: a review of the empirical evidence and
implications for clinical practice. Am J Hypertens. 2011;24:518—
29. https://doi.org/10.1038/ajh.2011.9.

Lockwood KG, Marsland AL, Matthews KA, Gianaros PJ. Per-
ceived discrimination and cardiovascular health disparities: a
multisystem review and health neuroscience perspective. Ann N
Y Acad Sci. 2018;1428:170-207. https://doi.org/10.1111/nyas.
13939.

Lewis TT, Cogburn CD, Williams DR. Self-reported experi-
ences of discrimination and health: scientific advances, ongo-
ing controversies, and emerging issues. Annu Rev Clin Psy-
chol. 2015;11:407-40. https://doi.org/10.1146/annurev-clinp
sy-032814-112728.

Ayotte BJ, Hausmann LRM, Whittle J, Kressin NR. The rela-
tionship between perceived discrimination and coronary artery
obstruction. Am Heart J. 2012;163:677-83. https://doi.org/10.
1016/j.ahj.2012.01.006.

Harrell CJP, Burford TI, Cage BN, Nelson TM, Shearon S,
Thompson A, et al. Multiple pathways linking racism to health
outcomes. Bois Rev. 2011;8:143-57. https://doi.org/10.1017/
S$1742058X11000178.

Clark R, Anderson NB, Clark VR, Williams DR. Racism as a
stressor for African Americans: A biopsychosocial model. Am
Psychol. 1999;54:805-16. https://doi.org/10.1037/0003-066X.
54.10.805.

Harrell SP. A multidimensional conceptualization of racism-
related stress: Implications for the well-being of people of color.
Am J Orthopsychiatry. 2000;70:42-57. https://doi.org/10.1037/
h0087722.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1161/CIR.0000000000000534
https://doi.org/10.1161/CIR.0000000000000534
https://www.census.gov/quickfacts/fact/table/US/RHI225222
https://www.census.gov/quickfacts/fact/table/US/RHI225222
https://doi.org/10.1001/jama.2009.1340
https://doi.org/10.1001/jama.2009.1340
https://doi.org/10.1161/01.STR.0000085829.60324.DE
https://doi.org/10.1161/STROKEAHA.111.625343
https://doi.org/10.1161/01.STR.28.1.15
https://doi.org/10.1161/01.STR.28.1.15
https://www.cdc.gov/mmWr/pdf/other/su6203.pdf#page=159
https://www.cdc.gov/mmWr/pdf/other/su6203.pdf#page=159
https://doi.org/10.15620/cdc:107021
https://doi.org/10.1161/CIR.0000000000000936
https://doi.org/10.1161/CIR.0000000000000936
https://doi.org/10.1177/00333549221120244
https://doi.org/10.1177/00333549221120244
https://www.nih.gov/about-nih/nih-wide-strategic-plan
https://www.nih.gov/about-nih/nih-wide-strategic-plan
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://doi.org/10.1161/CIRCRESAHA.121.319811
https://doi.org/10.1161/CIRCRESAHA.121.319811
https://doi.org/10.1161/CIR.0000000000000228
https://doi.org/10.1161/CIR.0000000000001203
https://doi.org/10.1161/CIR.0000000000001203
https://doi.org/10.1146/annurev-soc-121919-054903
https://doi.org/10.1146/annurev-soc-121919-054903
https://doi.org/10.1371/journal.pone.0138511
https://doi.org/10.1371/journal.pone.0138511
https://doi.org/10.1093/ije/dyl056
https://doi.org/10.1207/S15324796ABM2501_08
https://doi.org/10.1038/ajh.2011.9
https://doi.org/10.1111/nyas.13939
https://doi.org/10.1111/nyas.13939
https://doi.org/10.1146/annurev-clinpsy-032814-112728
https://doi.org/10.1146/annurev-clinpsy-032814-112728
https://doi.org/10.1016/j.ahj.2012.01.006
https://doi.org/10.1016/j.ahj.2012.01.006
https://doi.org/10.1017/S1742058X11000178
https://doi.org/10.1017/S1742058X11000178
https://doi.org/10.1037/0003-066X.54.10.805
https://doi.org/10.1037/0003-066X.54.10.805
https://doi.org/10.1037/h0087722
https://doi.org/10.1037/h0087722

91

Page 28 of 32

Current Cardiology Reports (2025) 27:91

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Jones CP. Keynote address: new aspects of racism. In: National
Academies of Sciences, Engineering, and Medicine, editor.
Impacts Racism Bias Black People Pursuing Careers Sci. Eng.
Med. Proc. Workshop, Washington, DC: National Academies
Press; 2020.

Ture K, Hamilton CV. Black power: the politics of liberation in
America (with new afterwords by the authors). Vintage. New
York: Vintage Books; 1992.

Jones CP. Levels of racism: a theoretic framework and a gar-
dener’s tale. Am J Public Health. 2000;90:1212-5. https://doi.
org/10.2105/AJPH.90.8.1212.

Jones JM. Prejudice and racism. 2nd ed. New York: McGraw-Hill
Companies; 1997.

Gee GC, Hicken MT. Structural racism: the rules and relations of
inequity. Ethn Dis. 2021;31:293-300. https://doi.org/10.18865/
ed.31.51.293.

American Immigration Council. How the United States immigra-
tion system works 2014. https://www.americanimmigrationcoun-
cil.org/research/how-united-states-immigration-system-works
(accessed November 22, 2024).

Williams DR, Lawrence JA, Davis BA. Racism and health:
evidence and needed research. Annu Rev Public Health.
2019;40:105-25. https://doi.org/10.1146/annurev-publh
ealth-040218-043750.

Williams DR, Mohammed SA. Racism and health I: pathways
and scientific evidence. Am Behav Sci. 2013;57:1152-1173.
https://doi.org/10.1177/0002764213487340.

Hicken MT, Kravitz-Wirtz N, Durkee M, Jackson JS. Racial
inequalities in health: framing future research. Soc Sci Med.
2018;199:11-8. https://doi.org/10.1016/j.socscimed.2017.12.
027.

Michaels EK, Board C, Mujahid MS, Riddell CA, Chae DH,
Johnson RC, et al. Area-level racial prejudice and health: a sys-
tematic review. Health Psychol Off J Div Health Psychol Am
Psychol Assoc. 2022;41:211-24. https://doi.org/10.1037/hea00
01141.

Krieger N. Measures of racism, sexism, heterosexism, and gen-
der binarism for health equity research: from structural injus-
tice to embodied harm-an ecosocial analysis. Annu Rev Public
Health. 2020;41:37-62. https://doi.org/10.1146/annurev-publh
ealth-040119-094017.

Nguyen TT, Criss S, Dwivedi P, Huang D, Keralis J, Hsu E, et al.
Exploring U.S. shifts in anti-Asian sentiment with the emergence
of COVID-19. Int J Environ Res Public Health. 2020;17:7032.
https://doi.org/10.3390/ijerph17197032.

Brondolo E, Brady Ver Halen N, Pencille M, Beatty D, Con-
trada RJ. Coping with racism: a selective review of the literature
and a theoretical and methodological critique. J Behav Med.
2009;32:64-88. https://doi.org/10.1007/s10865-008-9193-0.
Klonoff EA, Landrine H. Cross-validation of the schedule of
racist events. J Black Psychol. 1999;25:231-54. https://doi.org/
10.1177/0095798499025002006.

Landrine H, Klonoff EA. The schedule of racist events: a measure
of racial discrimination and a study of its negative physical and
mental health consequences. J Black Psychol. 1996;22:144-68.
https://doi.org/10.1177/00957984960222002.

Peters RM. Racism and hypertension among African Americans.
West J Nurs Res. 2004;26:612-31. https://doi.org/10.1177/01939
45904265816.

National Public Radio, Robert Wood Johnson Foundation,
Harvard T.H. Chan School of Public Health. Discrimination in
America: final summary. 2018; p. 1-21. https://content.sph.harva
rd.edu/wwwhsph/sites/94/2018/01/NPR-RWIJF-HSPH-Discr
imination-Final-Summary.pdf. Accessed 9 Oct 2024.

Krieger N, Sidney S. Racial discrimination and blood pressure:
the CARDIA Study of young black and white adults. Am J Public

@ Springer

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Health. 1996;86:1370-8. https://doi.org/10.2105/AJPH.86.10.
1370.

Sims M, Wyatt SB, Gutierrez ML, Taylor HA, Williams DR.
Development and psychometric testing of a multidimensional
instrument of perceived discrimination among African Ameri-
cans in the Jackson Heart Study. Ethn Dis. 2009;19:56—64.
Brenner AB, Diez-Roux AV, Gebreab SY, Schulz AJ, Sims M.
The epidemiology of coping in African American adults in the
Jackson Heart Study (JHS). J Racial Ethn Health Disparities.
2018;5:978-94. https://doi.org/10.1007/s40615-017-0445-y.
Beatty Moody DL, Taylor AD, Leibel DK, Al-Najjar E, Katzel
LI, Davatzikos C, et al. Lifetime discrimination burden, racial
discrimination, and subclinical cerebrovascular disease among
African Americans. Health Psychol. 2019;38:63-74. https://doi.
0rg/10.1037/hea0000638.

Gonzalez D, Skopec L, McDaniel M, Kenney GM. Perceptions
of discrimination and unfair judgment while seeking health
care: findings from the September 11-28 Coronavirus Tracking
Survey. Urban Inst 2021. https://www.urban.org/research/publi
cation/perceptions-discrimination-and-unfair-judgment-while-
seeking-health-care (accessed October 9, 2024).

Lee C, Ayers SL, Kronenfeld JJ. The association between per-
ceived provider discrimination, healthcare utilization and health
status in racial and ethnic minorities. Ethn Dis. 2009;19:330-7.
https://doi.org/10.13016/h705-z106.

Akinade T, Kheyfets A, Piverger N, Layne TM, Howell EA,
Janevic T. The influence of racial-ethnic discrimination on wom-
en’s health care outcomes: a mixed methods systematic review.
Soc Sci Med. 2023;316:114983. https://doi.org/10.1016/j.socsc
imed.2022.114983.

Martinez A, Swaner R, Ramdath C, Kusiak CK. Police, courts,
and corrections: experiences of procedural injustice among Black
adults. Am J Community Psychol. 2023;71:147-57. https://doi.
org/10.1002/ajcp.12631.

DeVylder JE, Anglin DM, Bowleg L, Fedina L, Link BG.
Police violence and public health. Annu Rev Clin Psychol.
2022;18:527-52. https://doi.org/10.1146/annurev-clinp
sy-072720-020644.

Kessler RC, Mickelson KD, Williams DR. The prevalence, dis-
tribution, and mental health correlates of perceived discrimina-
tion in the United States. J Health Soc Behav. 1999;40:208-30.
https://doi.org/10.2307/2676349.

Bowleg L. The problem with the phrase women and minorities:
intersectionality-an important theoretical framework for public
health. Am J Public Health. 2012;102:1267-73. https://doi.org/
10.2105/AJPH.2012.300750.

Lewis TT, Van Dyke ME. Discrimination and the health of Afri-
can Americans: the potential importance of intersectionalities.
Curr Dir Psychol Sci. 2018;27:176-82. https://doi.org/10.1177/
0963721418770442.

Beatty Moody DL, Waldstein SR, Leibel DK, Hoggard LS, Gee
GC, Ashe ], et al. Race and other sociodemographic categories
are differentially linked to multiple dimensions of interpersonal-
level discrimination: Implications for intersectional, health
research. PLoS One. 2021;16:¢0251174. https://doi.org/10.1371/
journal.pone.0251174.

Brondolo E, Beatty DL, Cubbin C, Pencille M, Saegert S, Wel-
lington R, et al. Sociodemographic variations in self-reported
racism in a community sample of Blacks and Latino(a)s. J Appl
Soc Psychol. 2009;39:407-29. https://doi.org/10.1111/j.1559-
1816.2008.00444 ..

Colen CG, Krueger PM, Boettner BL. Do rising tides lift all
boats? Racial disparities in health across the lifecourse among
middle-class African-Americans and Whites. SSM - Popul
Health. 2018;6:125-35. https://doi.org/10.1016/j.ssmph.2018.
07.004.


https://doi.org/10.2105/AJPH.90.8.1212
https://doi.org/10.2105/AJPH.90.8.1212
https://doi.org/10.18865/ed.31.S1.293
https://doi.org/10.18865/ed.31.S1.293
https://www.americanimmigrationcouncil.org/research/how-united-states-immigration-system-works
https://www.americanimmigrationcouncil.org/research/how-united-states-immigration-system-works
https://doi.org/10.1146/annurev-publhealth-040218-043750
https://doi.org/10.1146/annurev-publhealth-040218-043750
https://doi.org/10.1177/0002764213487340
https://doi.org/10.1016/j.socscimed.2017.12.027
https://doi.org/10.1016/j.socscimed.2017.12.027
https://doi.org/10.1037/hea0001141
https://doi.org/10.1037/hea0001141
https://doi.org/10.1146/annurev-publhealth-040119-094017
https://doi.org/10.1146/annurev-publhealth-040119-094017
https://doi.org/10.3390/ijerph17197032
https://doi.org/10.1007/s10865-008-9193-0
https://doi.org/10.1177/0095798499025002006
https://doi.org/10.1177/0095798499025002006
https://doi.org/10.1177/00957984960222002
https://doi.org/10.1177/0193945904265816
https://doi.org/10.1177/0193945904265816
https://content.sph.harvard.edu/wwwhsph/sites/94/2018/01/NPR-RWJF-HSPH-Discrimination-Final-Summary.pdf
https://content.sph.harvard.edu/wwwhsph/sites/94/2018/01/NPR-RWJF-HSPH-Discrimination-Final-Summary.pdf
https://content.sph.harvard.edu/wwwhsph/sites/94/2018/01/NPR-RWJF-HSPH-Discrimination-Final-Summary.pdf
https://doi.org/10.2105/AJPH.86.10.1370
https://doi.org/10.2105/AJPH.86.10.1370
https://doi.org/10.1007/s40615-017-0445-y
https://doi.org/10.1037/hea0000638
https://doi.org/10.1037/hea0000638
https://www.urban.org/research/publication/perceptions-discrimination-and-unfair-judgment-while-seeking-health-care
https://www.urban.org/research/publication/perceptions-discrimination-and-unfair-judgment-while-seeking-health-care
https://www.urban.org/research/publication/perceptions-discrimination-and-unfair-judgment-while-seeking-health-care
https://doi.org/10.13016/h7o5-zl06
https://doi.org/10.1016/j.socscimed.2022.114983
https://doi.org/10.1016/j.socscimed.2022.114983
https://doi.org/10.1002/ajcp.12631
https://doi.org/10.1002/ajcp.12631
https://doi.org/10.1146/annurev-clinpsy-072720-020644
https://doi.org/10.1146/annurev-clinpsy-072720-020644
https://doi.org/10.2307/2676349
https://doi.org/10.2105/AJPH.2012.300750
https://doi.org/10.2105/AJPH.2012.300750
https://doi.org/10.1177/0963721418770442
https://doi.org/10.1177/0963721418770442
https://doi.org/10.1371/journal.pone.0251174
https://doi.org/10.1371/journal.pone.0251174
https://doi.org/10.1111/j.1559-1816.2008.00444.x
https://doi.org/10.1111/j.1559-1816.2008.00444.x
https://doi.org/10.1016/j.ssmph.2018.07.004
https://doi.org/10.1016/j.ssmph.2018.07.004

Current Cardiology Reports (2025) 27:91

Page290f32 91

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

LaPoe V, Liese S, Olson CC, Azocar C, LaPoe II BR, Hazarika
B, et al. We are not your offensive mascots: knowledge surveys
exploring US national coverage and comments about Native peo-
ple. Ethical Space. 2023;20:1-20. https://doi.org/10.21428/0af3f
4c0.c681c514.

Huang D, Huang Y, Adams N, Nguyen TT, Nguyen QC. Twit-
ter-characterized sentiment towards racial/ethnic minorities
and cardiovascular disease (CVD) outcomes. J Racial Ethn
Health Disparities. 2020;7:888-900. https://doi.org/10.1007/
s40615-020-00712-y.

Volpe VV, Hoggard LS, Willis HA, Tynes BM. Anti-Black struc-
tural racism goes online: a conceptual model for racial health
disparities research. Ethn Dis. 2021;31:311-8. https://doi.org/
10.18865/ed.31.S1.311.

Goldberg M. 6 former Mississippi law officers sentenced in state
court for torture of 2 Black men. AP News 2024. https://apnews.
com/article/mississippi-goon-squad-sentencing-3519cddc1f
1e2827f28bb930045305d6 (accessed November 13, 2024).
Goldberg M. Deputies accused of shoving guns in mouths of
2 Black men. AP News 2023. https://apnews.com/article/missi
ssippi-deputies-black-violent-arrests-61acf712b13fc3c77dce
76e508fa9%4c1 (accessed November 13, 2024).

Feagin JR. Racist America: roots, current realities, and future
reparations. 3rd ed. New York: Routledge; 2014. https://doi.org/
10.4324/9780203762370.

Krieger N. Embodying inequality: a review of concepts, meas-
ures, and methods for studying health consequences of dis-
crimination. Int J Health Serv. 1999;29:295-352. https://doi.
org/10.2190/M11W-VWXE-KQM9-G97Q.

Paradies Y. Racism. In: Carson B, Dunbar T, Chenhall RD,
Bailie R, editors. Soc. Determinants Indig. Health. 1st ed.,
Abingdon, Oxon: Routledge; 2020.

Michaels EK, Lam-Hine T, Nguyen TT, Gee GC, Allen AM.
The water surrounding the iceberg: cultural racism and health
inequities. Milbank Q. 2023;101:768-814. https://doi.org/10.
1111/1468-0009.12662.

Gottlieb M, Haas MRC, Daniel M, Chan TM. The scoping
review: a flexible, inclusive, and iterative approach to knowl-
edge synthesis. AEM Educ Train. 2021;5:e10609. https://doi.
org/10.1002/aet2.10609.

Khan KS. Systematic reviews to support evidence-based medi-
cine: how to appraise, conduct and publish reviews. 3rd edi-
tion. Boca Raton, FL ; CRC Press; 2023. https://doi.org/10.
1201/9781003220039.

Sun R, Liu M, Lu L, Zheng Y, Zhang P. Congenital heart
disease: causes, diagnosis, symptoms, and treatments. Cell
Biochem Biophys. 2015;72:857-60. https://doi.org/10.1007/
$12013-015-0551-6.

Kershaw KN, Albrecht SS. Racial/ethnic residential segrega-
tion and cardiovascular disease risk. Curr Cardiovasc Risk
Rep. 2015;9:10. https://doi.org/10.1007/s12170-015-0436-7.
White K, Borrell LN. Racial/ethnic residential segregation:
framing the context of health risk and health disparities. Health
Place. 2011;17:438-48. https://doi.org/10.1016/j.healthplace.
2010.12.002.

Fullin K, Keen S, Harris K, Magnani JW. Impact of neigh-
borhood on cardiovascular health: a contemporary narrative
review. Curr Cardiol Rep. 2023;25:1015-27. https://doi.org/
10.1007/s11886-023-01919-1.

Acevedo-Garcia D, Lochner KA, Osypuk TL, Subramanian SV.
Future directions in residential segregation and health research:
a multilevel approach. Am J Public Health. 2003;93:215-21.
https://doi.org/10.2105/AJPH.93.2.215.

Williams DR, Collins C. Racial residential segregation: a fun-
damental cause of racial disparities in health. Public Health

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Rep. 2001;116:404-16. https://doi.org/10.1093/phr/116.5.
404.

Kramer MR, Hogue CR. Is segregation bad for your health?
Epidemiol Rev. 2009;31:178-94. https://doi.org/10.1093/epi-
rev/mxp001.

Schwartz GL, Wang G, Kershaw KN, McGowan C, Kim MH,
Hamad R. The long shadow of residential racial segregation:
associations between childhood residential segregation trajec-
tories and young adult health among Black US Americans.
Health Place. 2022;77:102904. https://doi.org/10.1016/j.healt
hplace.2022.102904.

Dolezsar CM, McGrath JJ, Herzig AJM, Miller SB. Perceived
racial discrimination and hypertension: A comprehensive sys-
tematic review. Health Psychol. 2014;33:20-34. https://doi.org/
10.1037/a0033718.

Williams DR, Neighbors H. Racism, discrimination and hyper-
tension: evidence and needed research. Ethn Dis. 2001;11:800-
16. https://www.jstor.org/stable/45410332. Accessed 9 Oct
2024.

Forde AT, Sims M, Muntner P, Lewis T, Onwuka A, Moore K,
et al. Discrimination and hypertension risk among African Amer-
icans in the Jackson Heart Study. Hypertension. 2020;76:715-23.
https://doi.org/10.1161/HYPERTENSIONAHA.119.14492.
Forde AT, Lewis TT, Kershaw KN, Bellamy SL, Diez Roux AV.
Perceived discrimination and hypertension risk among partici-
pants in the multi-ethnic study of atherosclerosis. ] Am Heart
Assoc. 2021;10:e019541. https://doi.org/10.1161/JAHA.120.
019541.

Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A.
Rayyan: a web and mobile app for systematic reviews. Syst Rev.
2016;5:210. https://doi.org/10.1186/s13643-016-0384-4.
Lawrence WR, Jones GS, Johnson JA, Ferrell KP, Johnson JN,
Shiels MS, et al. Discrimination experiences and all-cause and
cardiovascular mortality: multi-ethnic study of atherosclerosis.
Circ Cardiovasc Qual Outcomes. 2023;16:¢009697. https://doi.
org/10.1161/CIRCOUTCOMES.122.009697.

Albert MA, Cozier Y, Ridker PM, Palmer JR, Glynn RJ, Rose
L, et al. Perceptions of race/ethnic discrimination in relation to
mortality among Black women: results from the Black Women’s
Health Study. Arch Intern Med. 2010;170:896-904. https://doi.
org/10.1001/archinternmed.2010.116.

Dunlay SM, Lippmann SJ, Greiner MA, O’Brien EC, Chamber-
lain AM, Mentz RJ, et al. Perceived discrimination and cardio-
vascular outcomes in older African Americans: insights from the
Jackson Heart Study. Mayo Clin Proc. 2017;92:699-709. https://
doi.org/10.1016/j.mayocp.2017.01.024.

Everson-Rose SA, Lutsey PL, Roetker NS, Lewis TT, Kershaw
KN, Alonso A, et al. Perceived discrimination and incident car-
diovascular events: the multi-ethnic study of atherosclerosis.
Am J Epidemiol. 2015;182:225-34. https://doi.org/10.1093/aje/
kwv035.

Sheehy S, Aparicio HJ, Palmer JR, Cozier Y, Lioutas V-A, Shul-
man JG, et al. Perceived interpersonal racism and incident stroke
among US Black women. JAMA Netw Open. 2023;6:€2343203.
https://doi.org/10.1001/jamanetworkopen.2023.43203.
Bromfield SG, Sullivan S, Saelee R, Elon L, Lima B, Young A,
et al. Race and gender differences in the association between
experiences of everyday discrimination and arterial stiffness
among patients with coronary heart disease. Ann Behav Med.
2020;54:761-70. https://doi.org/10.1093/abm/kaaa015.
Everage NJ, Gjelsvik A, McGarvey ST, Linkletter CD, Loucks
EB. Inverse associations between perceived racism and coronary
artery calcification. Ann Epidemiol. 2012;22:183-90. https://doi.
org/10.1016/j.annepidem.2012.01.005.

Cardarelli R, Cardarelli KM, Fulda KG, Espinoza A, Cage C,
Vishwanatha J, et al. Self-reported racial discrimination, response

@ Springer


https://doi.org/10.21428/0af3f4c0.c681c514
https://doi.org/10.21428/0af3f4c0.c681c514
https://doi.org/10.1007/s40615-020-00712-y
https://doi.org/10.1007/s40615-020-00712-y
https://doi.org/10.18865/ed.31.S1.311
https://doi.org/10.18865/ed.31.S1.311
https://apnews.com/article/mississippi-goon-squad-sentencing-3519cddc1f1e2827f28bb930045305d6
https://apnews.com/article/mississippi-goon-squad-sentencing-3519cddc1f1e2827f28bb930045305d6
https://apnews.com/article/mississippi-goon-squad-sentencing-3519cddc1f1e2827f28bb930045305d6
https://apnews.com/article/mississippi-deputies-black-violent-arrests-61acf712b13fc3c77dce76e508fa94c1
https://apnews.com/article/mississippi-deputies-black-violent-arrests-61acf712b13fc3c77dce76e508fa94c1
https://apnews.com/article/mississippi-deputies-black-violent-arrests-61acf712b13fc3c77dce76e508fa94c1
https://doi.org/10.4324/9780203762370
https://doi.org/10.4324/9780203762370
https://doi.org/10.2190/M11W-VWXE-KQM9-G97Q
https://doi.org/10.2190/M11W-VWXE-KQM9-G97Q
https://doi.org/10.1111/1468-0009.12662
https://doi.org/10.1111/1468-0009.12662
https://doi.org/10.1002/aet2.10609
https://doi.org/10.1002/aet2.10609
https://doi.org/10.1201/9781003220039
https://doi.org/10.1201/9781003220039
https://doi.org/10.1007/s12013-015-0551-6
https://doi.org/10.1007/s12013-015-0551-6
https://doi.org/10.1007/s12170-015-0436-7
https://doi.org/10.1016/j.healthplace.2010.12.002
https://doi.org/10.1016/j.healthplace.2010.12.002
https://doi.org/10.1007/s11886-023-01919-1
https://doi.org/10.1007/s11886-023-01919-1
https://doi.org/10.2105/AJPH.93.2.215
https://doi.org/10.1093/phr/116.5.404
https://doi.org/10.1093/phr/116.5.404
https://doi.org/10.1093/epirev/mxp001
https://doi.org/10.1093/epirev/mxp001
https://doi.org/10.1016/j.healthplace.2022.102904
https://doi.org/10.1016/j.healthplace.2022.102904
https://doi.org/10.1037/a0033718
https://doi.org/10.1037/a0033718
https://www.jstor.org/stable/45410332
https://doi.org/10.1161/HYPERTENSIONAHA.119.14492
https://doi.org/10.1161/JAHA.120.019541
https://doi.org/10.1161/JAHA.120.019541
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1161/CIRCOUTCOMES.122.009697
https://doi.org/10.1161/CIRCOUTCOMES.122.009697
https://doi.org/10.1001/archinternmed.2010.116
https://doi.org/10.1001/archinternmed.2010.116
https://doi.org/10.1016/j.mayocp.2017.01.024
https://doi.org/10.1016/j.mayocp.2017.01.024
https://doi.org/10.1093/aje/kwv035
https://doi.org/10.1093/aje/kwv035
https://doi.org/10.1001/jamanetworkopen.2023.43203
https://doi.org/10.1093/abm/kaaa015
https://doi.org/10.1016/j.annepidem.2012.01.005
https://doi.org/10.1016/j.annepidem.2012.01.005

91

Page 30 of 32

Current Cardiology Reports (2025) 27:91

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

to unfair treatment, and coronary calcification in asymptomatic
adults: the North Texas Healthy Heart study. BMC Public Health.
2010;10:285. https://doi.org/10.1186/1471-2458-10-285.
Albert MA, Ravenell J, Glynn RJ, Khera A, Halevy N, de
Lemos JA. Cardiovascular risk indicators and perceived race/
ethnic discrimination in the Dallas Heart Study. Am Heart J.
2008;156:1103-9. https://doi.org/10.1016/j.ahj.2008.07.027.
Lewis TT, Everson-Rose SA, Powell LH, Matthews KA, Brown
C, Karavolos K, et al. Chronic exposure to everyday discrimi-
nation and coronary artery calcification in African-American
women: the SWAN Heart Study. Psychosom Med. 2006;68:362—
8. https://doi.org/10.1097/01.psy.0000221360.94700.16.
Cundiff JM, Kamarck TW, Muldoon MF, Marsland AL, Manuck
SB. Expectations of respect and appreciation in daily life and
associations with subclinical cardiovascular disease. Health Psy-
chol. 2023;42:53-62. https://doi.org/10.1037/hea0001255.
Beatty Moody DL, Leibel DK, Pantesco EJ, Wendell CR, Wald-
stein SR, Evans MK, et al. Interactive relations across dimen-
sions of interpersonal-level discrimination and depressive symp-
toms to carotid intimal-medial thickening in African Americans.
Psychosom Med. 2020;82:234-46. https://doi.org/10.1097/PSY.
0000000000000765.

Lewis TT, Lampert R, Charles D, Katz S. Expectations of racism
and carotid intima-media thickness in African American women.
Psychosom Med. 2019;81:759-68. https://doi.org/10.1097/PSY.
0000000000000684.

Okhomina VI, Glover L, Taylor H, Sims M. Dimensions of and
responses to perceived discrimination and subclinical disease
among African-Americans in the Jackson Heart Study. J Racial
Ethn Health Disparities. 2018;5:1084-92. https://doi.org/10.
1007/540615-017-0457-7.

Peterson LM, Matthews KA, Derby CA, Bromberger JT, Thurs-
ton RC. The relationship between cumulative unfair treatment
and intima media thickness and adventitial diameter: the mod-
erating role of race in the study of women’s health across the
nation. Health Psychol. 2016;35:313-21. https://doi.org/10.1037/
hea0000288.

Troxel WM, Matthews KA, Bromberger JT, Sutton-Tyrrell K.
Chronic stress burden, discrimination, and subclinical carotid
artery disease in African American and Caucasian women.
Health Psychol. 2003;22:300-9. https://doi.org/10.1037/0278-
6133.22.3.300.

Cooper DC, Mills PJ, Bardwell WA, Ziegler MG, Dimsdale JE.
The effects of ethnic discrimination and socioeconomic status
on endothelin-1 among Blacks and Whites. Am J Hypertens.
2009;22:698-704. https://doi.org/10.1038/ajh.2009.72.
Zahodne LB, Sharifian N, Kraal AZ, Morris EP, Sol K, Zaheed
AB, et al. Longitudinal associations between racial discrimina-
tion and hippocampal and white matter hyperintensity volumes
among older Black adults. Soc Sci Med. 2023;316:114789.
https://doi.org/10.1016/j.socscimed.2022.114789.

Udo T, Grilo CM. Cardiovascular disease and perceived weight,
racial, and gender discrimination in U.S. adults. J Psychosom
Res. 2017;100:83-8. https://doi.org/10.1016/j.jpsychores.2017.
07.007.

Cuevas AG, Ho T, Rodgers J, DeNufrio D, Alley L, Allen J, et al.
Developmental timing of initial racial discrimination exposure
is associated with cardiovascular health conditions in adulthood.
Ethn Health. 2021;26:949-62. https://doi.org/10.1080/13557858.
2019.1613517.

Chae DH, Nuru-Jeter AM, Lincoln KD, Jacob Arriola KR.
Racial discrimination, mood disorders, and cardiovascular dis-
ease among Black Americans. Ann Epidemiol. 2012;22:104-11.
https://doi.org/10.1016/j.annepidem.2011.10.009.

Chae DH, Lincoln KD, Adler NE, Syme SL. Do experiences
of racial discrimination predict cardiovascular disease among

@ Springer

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

African American men? The moderating role of internalized
negative racial group attitudes. Soc Sci Med. 2010;71:1182-8.
https://doi.org/10.1016/j.socscimed.2010.05.045.

Mouzon DM, Taylor RJ, Woodward A, Chatters LM. Everyday
racial discrimination, everyday non-racial discrimination, and
physical health among African Americans. J Ethn Cult Divers
Soc Work. 2017;26:68-80. https://doi.org/10.1080/15313204.
2016.1187103.

Carlisle SK. Perceived discrimination and chronic health in
adults from nine ethnic subgroups in the USA. Ethn Health.
2015;20:309-26. https://doi.org/10.1080/13557858.2014.
921891.

Gavin AR, Woo B, Conway A, Takeuchi D. The association
between racial discrimination, posttraumatic stress disorder,
and cardiovascular-related conditions among non-Hispanic
Blacks: results from the National Epidemiologic Survey on
Alcohol and Related Conditions-III (NESARC-III). J Racial
Ethn Health Disparities. 2022;9:193-200. https://doi.org/10.
1007/540615-020-00943-z.

Whaley AL. Ethnicity, nativity, and the effects of stereotypes on
cardiovascular health among people of African ancestry in the
United States: internal versus external sources of racism. Ethn
Health. 2022;27:1010-30. https://doi.org/10.1080/13557858.
2020.1847257.

Zestcott CA, Ruiz JM, Tietje KR, Stone J. The relationship
between racial prejudice and cardiovascular disease mortality
risk at the state and county level. Ann Behav Med. 2022;56:959—
68. https://doi.org/10.1093/abm/kaab103.

Leitner JB, Hehman E, Ayduk O, Mendoza-Denton R.
Racial bias is associated with ingroup death rate for Blacks
and Whites: insights from Project Implicit. Soc Sci Med.
2016;S0277-9536(16):30566—74. https://doi.org/10.1016/].
socscimed.2016.10.007.

Chae DH, Clouston S, Hatzenbuehler ML, Kramer MR, Cooper
HLF, Wilson SM, et al. Association between an internet-
based measure of area racism and Black mortality. PLoS One.
2015;10:e0122963. https://doi.org/10.1371/journal.pone.01229
63.

Splan ED, Magerman AB, Forbes CE. Associations of regional
racial attitudes with chronic illness in the United States. Soc
Sci Med. 2021;281:114077. https://doi.org/10.1016/j.socsc
imed.2021.114077.

Nardone A, Casey JA, Morello-Frosch R, Mujahid M, Balmes JR,
Thakur N. Associations between historical residential redlining
and current age-adjusted rates of emergency department visits
due to asthma across eight cities in California: an ecological
study. Lancet Planet Health. 2020;4:e24-31. https://doi.org/10.
1016/S2542-5196(19)30241-4.

Kramer MR, Black NC, Matthews SA, James SA. The legacy of
slavery and contemporary declines in heart disease mortality in
the U.S. South. SSM - Popul Health. 2017;3:609-17. https://doi.
org/10.1016/j.ssmph.2017.07.004.

Deo SV, Motairek I, Nasir K, Mentias A, Elgudin Y, Virani SS,
et al. Association between historical neighborhood redlining and
cardiovascular outcomes among US veterans with atherosclerotic
cardiovascular diseases. JAMA Netw Open. 2023;6:€2322727.
https://doi.org/10.1001/jamanetworkopen.2023.22727.
Lukachko A, Hatzenbuehler ML, Keyes KM. Structural racism
and myocardial infarction in the United States. Soc Sci Med.
2014;103:42-50. https://doi.org/10.1016/j.socscimed.2013.07.
021.

Neblett EW. Racism measurement and influences, variations on
scientific racism, and a vision. Soc Sci Med. 2023;316:115247.
https://doi.org/10.1016/j.socscimed.2022.115247.

Needham BL, Ali T, Allgood KL, Ro A, Hirschtick JL, Fleis-
cher NL. Institutional racism and health: a framework for


https://doi.org/10.1186/1471-2458-10-285
https://doi.org/10.1016/j.ahj.2008.07.027
https://doi.org/10.1097/01.psy.0000221360.94700.16
https://doi.org/10.1037/hea0001255
https://doi.org/10.1097/PSY.0000000000000765
https://doi.org/10.1097/PSY.0000000000000765
https://doi.org/10.1097/PSY.0000000000000684
https://doi.org/10.1097/PSY.0000000000000684
https://doi.org/10.1007/s40615-017-0457-7
https://doi.org/10.1007/s40615-017-0457-7
https://doi.org/10.1037/hea0000288
https://doi.org/10.1037/hea0000288
https://doi.org/10.1037/0278-6133.22.3.300
https://doi.org/10.1037/0278-6133.22.3.300
https://doi.org/10.1038/ajh.2009.72
https://doi.org/10.1016/j.socscimed.2022.114789
https://doi.org/10.1016/j.jpsychores.2017.07.007
https://doi.org/10.1016/j.jpsychores.2017.07.007
https://doi.org/10.1080/13557858.2019.1613517
https://doi.org/10.1080/13557858.2019.1613517
https://doi.org/10.1016/j.annepidem.2011.10.009
https://doi.org/10.1016/j.socscimed.2010.05.045
https://doi.org/10.1080/15313204.2016.1187103
https://doi.org/10.1080/15313204.2016.1187103
https://doi.org/10.1080/13557858.2014.921891
https://doi.org/10.1080/13557858.2014.921891
https://doi.org/10.1007/s40615-020-00943-z
https://doi.org/10.1007/s40615-020-00943-z
https://doi.org/10.1080/13557858.2020.1847257
https://doi.org/10.1080/13557858.2020.1847257
https://doi.org/10.1093/abm/kaab103
https://doi.org/10.1016/j.socscimed.2016.10.007
https://doi.org/10.1016/j.socscimed.2016.10.007
https://doi.org/10.1371/journal.pone.0122963
https://doi.org/10.1371/journal.pone.0122963
https://doi.org/10.1016/j.socscimed.2021.114077
https://doi.org/10.1016/j.socscimed.2021.114077
https://doi.org/10.1016/S2542-5196(19)30241-4
https://doi.org/10.1016/S2542-5196(19)30241-4
https://doi.org/10.1016/j.ssmph.2017.07.004
https://doi.org/10.1016/j.ssmph.2017.07.004
https://doi.org/10.1001/jamanetworkopen.2023.22727
https://doi.org/10.1016/j.socscimed.2013.07.021
https://doi.org/10.1016/j.socscimed.2013.07.021
https://doi.org/10.1016/j.socscimed.2022.115247

Current Cardiology Reports (2025) 27:91

Page310f32 91

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

conceptualization, measurement, and analysis. J Racial Ethn
Health Disparities. 2023;10:1997-2019. https://doi.org/10.1007/
s40615-022-01381-9.

Yearby R, Clark B, Figueroa JF. Structural racism in historical
and modern US health care policy: study examines structural
racism in historical and modern US health care policy. Health
Aff Millwood). 2022;41:187-94. https://doi.org/10.1377/hltha
1£.2021.01466.

Gallo LC, Barger SD, Fortmann AL, Shivpuri S. Socioeconomic
status and cardiovascular disease. In: Waldstein SR, Kop WJ,
Suarez EC, Lovallo WR, Katzel LI, editors. Handb. Cardiovasc.
Behav. Med., New York: Springer; 2022, p. 231-63. https://doi.
org/10.1007/978-0-387-85960-6_10.

Assari S. Distal, intermediate, and proximal mediators of racial
disparities in renal disease mortality in the United States. J
Nephropathol. 2016;5:51-9. https://doi.org/10.15171/jnp.2016.
09.

Juarez PD, Hood DB, Song M-A, Ramesh A. Use of an exposome
approach to understand the effects of exposures from the natural,
built, and social environments on cardio-vascular disease onset,
progression, and outcomes. Front Public Health. 2020;8:379.
https://doi.org/10.3389/fpubh.2020.00379.

Sadler R, Walling D, Buchalski Z, Harris A. Are metropolitan
areas primed for success? A prosperity risk index for evaluating
economic development patterns. Urban Plan. 2020;5:323-37.
https://doi.org/10.17645/up.v5i3.3151.

Raleigh E, Galster G. Neighborhood disinvestment, abandon-
ment, and crime dynamics. J Urban Aff. 2015;37:367-96. https://
doi.org/10.1111/juaf.12102.

Forde AT, Crookes DM, Suglia SF, Demmer RT. The weather-
ing hypothesis as an explanation for racial disparities in health:
a systematic review. Ann Epidemiol. 2019;33:1-18.e3. https://
doi.org/10.1016/j.annepidem.2019.02.011.

Falola B, Faria C. Terrains of trauma: a children’s geography of
urban disinvestment. Hum Geogr. 2018;11:73-8. https://doi.org/
10.1177/194277861801100106.

Powell W, Richmond J, Mohottige D, Yen I, Joslyn A, Corbie-
Smith G. Medical mistrust, racism, and delays in preventive
health screening among African-American men. Behav Med.
2019;45:102—17. https://doi.org/10.1080/08964289.2019.
1585327.

Johnson Jr. WE. Urban men’s health: How urban environments
affect Black men’s health. Men’s Health Equity Handb., New
York, NY: Routledge/Taylor & Francis Group; 2019, p. 141-79.
https://doi.org/10.4324/9781315167428-10.

Williams DR, Mohammed SA. Discrimination and racial
disparities in health: evidence and needed research. J
Behav Med. 2009;32:20-47. https://doi.org/10.1007/
$10865-008-9185-0.

Yearby R. Racial disparities in health status and access to health-
care: the continuation of inequality in the United States due to
structural racism. Am J Econ Sociol. 2018;77:1113-52. https://
doi.org/10.1111/ajes.12230.

Doubeni CA, Simon M, Krist AH. Addressing systemic racism
through clinical preventive service recommendations from the
US preventive services task force. JAMA. 2021;325:627. https://
doi.org/10.1001/jama.2020.26188.

Golden SH, Joseph JJ, Hill-Briggs F. Casting a health equity
lens on endocrinology and diabetes. J Clin Endocrinol Metab.
2021;106:¢1909-16. https://doi.org/10.1210/clinem/dgaa938.
Smith I, Blackman Carr L, El-Amin S, Bentley-Edwards K,
Darity W. Inequity in place: obesity disparities and the legacy
of residential segregation and social immobility. 2019; p. 1-17.
https://socialequity.duke.edu/wp-content/uploads/2019/10/Inequ
ity-In-Place.pdf. Accessed 9 Oct 2024.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

Richman LS, Pascoe EA, Lattanner M. Interpersonal discrimi-
nation and physical health. In: Major B, Dovidio JF, Link BG,
editors. Oxf. Handb. Stigma Discrim. Health, Oxford University
Press; 2018, p. 203-18. https://doi.org/10.1093/oxfordhb/97801
90243470.013.6.

Bernardo CDO, Bastos JL, Gonzalez-Chica DA, Peres MA,
Paradies YC. Interpersonal discrimination and markers of adi-
posity in longitudinal studies: a systematic review. Obes Rev.
2017;18:1040-9. https://doi.org/10.1111/0br.12564.

Aaron DG, Stanford FC. Is obesity a manifestation of systemic
racism? A ten-point strategy for study and intervention. J Intern
Med. 2021;290:416-20. https://doi.org/10.1111/joim.13270.
Bacon KL, Stuver SO, Cozier YC, Palmer JR, Rosenberg L,
Ruiz-Narvaez EA. Perceived racism and incident diabetes in the
Black Women’s Health Study. Diabetologia. 2017;60:2221-5.
https://doi.org/10.1007/s00125-017-4400-6.

Lazarus RS, Folkman S. Stress, appraisal, and coping. 1st ed.
New York: Springer; 1984.

Meyer IH. Prejudice as stress: conceptual and measurement
problems. Am J Public Health. 2003;93:262-5. https://doi.org/
10.2105/AJPH.93.2.262.

Slopen N, Meyer C, Willaims DR. Cumulative stress and health.
In: Ryff CD, Krueger RF, editors. Oxf. Handb. Integr. Health
Sci., Oxford University Press; 2018, p. 75-87. https://doi.org/
10.1093/0xfordhb/9780190676384.013.5

Sims M, Diez-Roux AV, Gebreab SY, Brenner A, Dubbert P,
Whyatt S, et al. Perceived discrimination is associated with health
behaviours among African-Americans in the Jackson Heart
Study. J Epidemiol Community Health. 2016;70:187-94. https://
doi.org/10.1136/jech-2015-206390.

Pieterse AL, Todd NR, Neville HA, Carter RT. Perceived racism
and mental health among Black American adults: a meta-analytic
review. J Couns Psychol. 2012;59:1-9. https://doi.org/10.1037/
20026208.

Kirkinis K, Pieterse AL, Martin C, Agiliga A, Brownell A. Rac-
ism, racial discrimination, and trauma: a systematic review of the
social science literature. Ethn Health. 2021;26:392-412. https://
doi.org/10.1080/13557858.2018.1514453.

Williams DR. Stress and the mental health of populations of
color: advancing our understanding of race-related stressors. J
Health Soc Behav. 2018;59:466-85. https://doi.org/10.1177/
0022146518814251.

Thayer JF, Carnevali L, Sgoifo A, Williams DP. Angry in Amer-
ica: psychophysiological responses to unfair treatment. Ann
Behav Med. 2020;54:924-31. https://doi.org/10.1093/abm/kaaa0
94.

Korous KM, Causadias JM, Casper DM. Racial discrimination
and cortisol output: a meta-analysis. Soc Sci Med. 2017;193:90-
100. https://doi.org/10.1016/j.socscimed.2017.09.042.

Panza GA, Puhl RM, Taylor BA, Zaleski AL, Livingston J, Pes-
catello LS. Links between discrimination and cardiovascular
health among socially stigmatized groups: a systematic review.
PLoS One. 2019;14:e0217623. https://doi.org/10.1371/journal.
pone.0217623.

Miller HN, LaFave S, Marineau L, Stephens J, Thorpe RJ. The
impact of discrimination on allostatic load in adults: an integra-
tive review of literature. J Psychosom Res. 2021;146:110434.
https://doi.org/10.1016/j.jpsychores.2021.110434.

Cooper DC, Thayer JF, Waldstein SR. Coping with racism:
the impact of prayer on cardiovascular reactivity and post-
stress recovery in African American women. Ann Behav Med.
2014;47:218-30. https://doi.org/10.1007/s12160-013-9540-4.
Dong TS, Gee GC, Beltran-Sanchez H, Wang M, Osadchiy V,
Kilpatrick LA, et al. How discrimination gets under the skin:
biological determinants of discrimination associated with dys-
regulation of the brain-gut microbiome system and psychological

@ Springer


https://doi.org/10.1007/s40615-022-01381-9
https://doi.org/10.1007/s40615-022-01381-9
https://doi.org/10.1377/hlthaff.2021.01466
https://doi.org/10.1377/hlthaff.2021.01466
https://doi.org/10.1007/978-0-387-85960-6_10
https://doi.org/10.1007/978-0-387-85960-6_10
https://doi.org/10.15171/jnp.2016.09
https://doi.org/10.15171/jnp.2016.09
https://doi.org/10.3389/fpubh.2020.00379
https://doi.org/10.17645/up.v5i3.3151
https://doi.org/10.1111/juaf.12102
https://doi.org/10.1111/juaf.12102
https://doi.org/10.1016/j.annepidem.2019.02.011
https://doi.org/10.1016/j.annepidem.2019.02.011
https://doi.org/10.1177/194277861801100106
https://doi.org/10.1177/194277861801100106
https://doi.org/10.1080/08964289.2019.1585327
https://doi.org/10.1080/08964289.2019.1585327
https://doi.org/10.4324/9781315167428-10
https://doi.org/10.1007/s10865-008-9185-0
https://doi.org/10.1007/s10865-008-9185-0
https://doi.org/10.1111/ajes.12230
https://doi.org/10.1111/ajes.12230
https://doi.org/10.1001/jama.2020.26188
https://doi.org/10.1001/jama.2020.26188
https://doi.org/10.1210/clinem/dgaa938
https://socialequity.duke.edu/wp-content/uploads/2019/10/Inequity-In-Place.pdf
https://socialequity.duke.edu/wp-content/uploads/2019/10/Inequity-In-Place.pdf
https://doi.org/10.1093/oxfordhb/9780190243470.013.6
https://doi.org/10.1093/oxfordhb/9780190243470.013.6
https://doi.org/10.1111/obr.12564
https://doi.org/10.1111/joim.13270
https://doi.org/10.1007/s00125-017-4400-6
https://doi.org/10.2105/AJPH.93.2.262
https://doi.org/10.2105/AJPH.93.2.262
https://doi.org/10.1093/oxfordhb/9780190676384.013.5
https://doi.org/10.1093/oxfordhb/9780190676384.013.5
https://doi.org/10.1136/jech-2015-206390
https://doi.org/10.1136/jech-2015-206390
https://doi.org/10.1037/a0026208
https://doi.org/10.1037/a0026208
https://doi.org/10.1080/13557858.2018.1514453
https://doi.org/10.1080/13557858.2018.1514453
https://doi.org/10.1177/0022146518814251
https://doi.org/10.1177/0022146518814251
https://doi.org/10.1093/abm/kaaa094
https://doi.org/10.1093/abm/kaaa094
https://doi.org/10.1016/j.socscimed.2017.09.042
https://doi.org/10.1371/journal.pone.0217623
https://doi.org/10.1371/journal.pone.0217623
https://doi.org/10.1016/j.jpsychores.2021.110434
https://doi.org/10.1007/s12160-013-9540-4

91

Page 32 of 32

Current Cardiology Reports (2025) 27:91

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

symptoms. Biol Psychiatry. 2023;94:203-14. https://doi.org/10.
1016/j.biopsych.2022.10.011.

Szanton SL, Rifkind JM, Mohanty JG, Miller ER, Thorpe RJ,
Nagababu E, et al. Racial discrimination is associated with a
measure of red blood cell oxidative stress: a potential pathway
for racial health disparities. Int ] Behav Med. 2012;19:489-95.
https://doi.org/10.1007/s12529-011-9188-z.

Pantesco EJ, Leibel DK, Ashe JJ, Waldstein SR, Katzel LI, Liu
HB, et al. Multiple forms of discrimination, social status, and tel-
omere length: Interactions within race. Psychoneuroendocrinol-
ogy. 2018;98:119-26. https://doi.org/10.1016/j.psyneuen.2018.
08.012.

De Mendoza VB, Huang Y, Crusto CA, Sun YV, Taylor JY. Per-
ceived racial discrimination and DNA methylation among Afri-
can American women in the InterGEN study. Biol Res Nurs.
2018;20:145-52. https://doi.org/10.1177/1099800417748759.
Goosby BJ, Heidbrink C. The transgenerational consequences
of discrimination on African-American health outcomes. Sociol
Compass. 2013;7:630-43. https://doi.org/10.1111/s0c4.12054.
Kuzawa CW, Sweet E. Epigenetics and the embodiment of race:
developmental origins of US racial disparities in cardiovascular
health. Am J Hum Biol. 2009;21:2-15. https://doi.org/10.1002/
ajhb.20822.

Muscatell KA, Alvarez GM, Bonar AS, Cardenas MN, Galvan
MJ, Merritt CC, et al. Brain—body pathways linking racism and
health. Am Psychol. 2022;77:1049-60. https://doi.org/10.1037/
amp0001084.

Liao S. Institutional racism and health care for minorities.
WebMD 2020. https://www.webmd.com/diabetes/features/
health-care-institutional-racism (accessed October 9, 2024).
Gee GC, Ford CL. Structural racism and health inequities: old
issues, new directions. Bois Rev Soc Sci Res Race. 2011;8:115—
32. https://doi.org/10.1017/S1742058X11000130.

Gee GC, Hing A, Mohammed S, Tabor DC, Williams DR.
Racism and the life course: taking time seriously. Am J Public
Health. 2019;109:S43-7. https://doi.org/10.2105/AJPH.2018.
304766.

U.S. Census Bureau. Annual social and economic supplements
2024. https://www.census.gov/data/datasets/time-series/demo/
cps/cps-asec.html (accessed October 9, 2024).

Chau M, Thampi K, Wight V. Basic facts about low-income chil-
dren, 2009: children under age 18 2010. https://www.nccp.org/
publication/basic-facts-about-low-income-children-2009-child
ren-under-age-18/ (accessed October 9, 2024).

Malat J, Oh HJ, Hamilton MA. Poverty experience, race, and
child health. Public Health Rep. 2005;120:442-7. https://doi.org/
10.1177/003335490512000411.

@ Springer

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

Lett E, Adekunle D, McMurray P, Asabor EN, Irie W, Simon
MA, et al. Health equity tourism: ravaging the justice land-
scape. J Med Syst. 2022;46:17. https://doi.org/10.1007/
$10916-022-01803-5.

Lesane-Brown CL. A review of race socialization within Black
families. Dev Rev. 2006;26:400-26. https://doi.org/10.1016/j.dr.
2006.02.001.

Hughes D, Rodriguez J, Smith EP, Johnson DJ, Stevenson
HC, Spicer P. Parents’ ethnic-racial socialization practices: a
review of research and directions for future study. Dev Psychol.
2006;42:747-70. https://doi.org/10.1037/0012-1649.42.5.747.
Jack and Jill of America, Inc. n.d. https://www.jackandjillinc.org/
(accessed October 11, 2024).

Jacob G, Faber SC, Faber N, Bartlett A, Ouimet AJ, Williams
MT. A systematic review of Black people coping with racism:
approaches, analysis, and empowerment. Perspect Psychol Sci.
2023;18:392-415. https://doi.org/10.1177/17456916221100509.
Gilbert KL, Ransome Y, Dean LT, DeCaille J, Kawachi I. Social
capital, Black social mobility, and health disparities. Annu Rev
Public Health. 2022;43:173-91. https://doi.org/10.1146/annur
ev-publhealth-052020-112623.

Whitfield KE, Allaire JC, Belue R, Edwards CL. Are compari-
sons the answer to understanding behavioral aspects of aging
in racial and ethnic groups? J Gerontol B Psychol Sci Soc Sci.
2008;63:P301-8. https://doi.org/10.1093/geronb/63.5.P301.
Watson L. Anti-DEI efforts are the latest attack on racial equity
and free speech. Am Civ Lib Union 2024. https://www.aclu.org/
news/free-speech/anti-dei-efforts-are-the-latest-attack-on-racial-
equity-and-free-speech (accessed October 9, 2024).

Insight into diversity. The war on DEI. Insight Divers n.d. https://
www.insightintodiversity.com/the-war-on-dei/ (accessed October
11, 2024).

Bernard MA, Johnson AC, Hopkins-Laboy T, Tabak LA. The
US National Institutes of Health approach to inclusive excel-
lence. Nat Med. 2021;27:1861-4. https://doi.org/10.1038/
s41591-021-01532-1.

Collins FS, Adams AB, Aklin C, Archer TK, Bernard MA,
Boone E, et al. Affirming NIH’s commitment to addressing
structural racism in the biomedical research enterprise. Cell.
2021;184:3075-9. https://doi.org/10.1016/j.cell.2021.05.014.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1016/j.biopsych.2022.10.011
https://doi.org/10.1016/j.biopsych.2022.10.011
https://doi.org/10.1007/s12529-011-9188-z
https://doi.org/10.1016/j.psyneuen.2018.08.012
https://doi.org/10.1016/j.psyneuen.2018.08.012
https://doi.org/10.1177/1099800417748759
https://doi.org/10.1111/soc4.12054
https://doi.org/10.1002/ajhb.20822
https://doi.org/10.1002/ajhb.20822
https://doi.org/10.1037/amp0001084
https://doi.org/10.1037/amp0001084
https://www.webmd.com/diabetes/features/health-care-institutional-racism
https://www.webmd.com/diabetes/features/health-care-institutional-racism
https://doi.org/10.1017/S1742058X11000130
https://doi.org/10.2105/AJPH.2018.304766
https://doi.org/10.2105/AJPH.2018.304766
https://www.census.gov/data/datasets/time-series/demo/cps/cps-asec.html
https://www.census.gov/data/datasets/time-series/demo/cps/cps-asec.html
https://www.nccp.org/publication/basic-facts-about-low-income-children-2009-children-under-age-18/
https://www.nccp.org/publication/basic-facts-about-low-income-children-2009-children-under-age-18/
https://www.nccp.org/publication/basic-facts-about-low-income-children-2009-children-under-age-18/
https://doi.org/10.1177/003335490512000411
https://doi.org/10.1177/003335490512000411
https://doi.org/10.1007/s10916-022-01803-5
https://doi.org/10.1007/s10916-022-01803-5
https://doi.org/10.1016/j.dr.2006.02.001
https://doi.org/10.1016/j.dr.2006.02.001
https://doi.org/10.1037/0012-1649.42.5.747
https://www.jackandjillinc.org/
https://doi.org/10.1177/17456916221100509
https://doi.org/10.1146/annurev-publhealth-052020-112623
https://doi.org/10.1146/annurev-publhealth-052020-112623
https://doi.org/10.1093/geronb/63.5.P301
https://www.aclu.org/news/free-speech/anti-dei-efforts-are-the-latest-attack-on-racial-equity-and-free-speech
https://www.aclu.org/news/free-speech/anti-dei-efforts-are-the-latest-attack-on-racial-equity-and-free-speech
https://www.aclu.org/news/free-speech/anti-dei-efforts-are-the-latest-attack-on-racial-equity-and-free-speech
https://www.insightintodiversity.com/the-war-on-dei/
https://www.insightintodiversity.com/the-war-on-dei/
https://doi.org/10.1038/s41591-021-01532-1
https://doi.org/10.1038/s41591-021-01532-1
https://doi.org/10.1016/j.cell.2021.05.014

	Multilevel Racism and Discrimination and Cardiovascular Disease and Related Biopsychosocial Mechanisms: An Integrated Scoping and Literature Review and Future Research Agenda
	Abstract
	Purpose of Review 
	Recent Findings 
	Summary 

	Introduction
	Discrimination and Racism: Defining Two Critical Social Determinants of Health
	Research Evidence Linking Multilevel Racism and Discrimination to Clinical and Subclinical CVD
	Structural- and Institutional-Level Discrimination and Racism and Subclinical and Clinical CVD
	Cultural-Level Discrimination and Racism and Subclinical and Clinical CVD
	Summary: Structural-, Institutional-, and Cultural-Level Discrimination and Racism and Subclinical and Clinical CVD
	Individual- or Interpersonal-Level Discrimination and Racism and Subclinical and Clinical CVD
	Summary: Individual- or Interpersonal-Level Discrimination and Racism and Subclinical and Clinical CVD

	Biopsychosocial Mechanisms: How Might Multilevel Racism and Discrimination Be Adversely Related to Cardiovascular Health?
	Bridging the Gap: Applying a Multilevel Lens on Discrimination and Racism to Optimize Elucidation of Racial Disparities in CVD Outcomes
	Overall Conclusion
	Key References
	References


