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Abstract
Purpose of Review A review of American history is presented to understand how public policy has contributed to a dispropor-
tionate burden of disease in members of underrepresented groups. A review of research conducted in the Stroke Belt provides an
opportunity to examine more closely traditional and non-traditional risk factors in an effort to consider strategies for change.
Recent Findings A diverse physician workforce has been offered as a way of improving care for our increasingly diverse
populace. Given the expected increased prevalence of stroke in communities of color and the impact of stress from discrimination
on health, proactive strategies to promote inclusion and equity to support diversity in perioperative neuroscience is warranted.
Summary Public policy rooted in structural racism has left marginalized groups economically and educationally disadvantaged
with less access to health care. Mistrust and fear from ongoing discrimination compels the neuroscience community to broaden
their approach for developing a more reassuring and supportive educational environment for patients and trainees.
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Introduction

In 1890, at the age of 70, Harriet Tubman, the architect behind
the Underground Railroad, underwent “awake brain surgery”
at Massachusetts General Hospital. She hoped to relieve her-
self of the achin’ in her head which appears to have plagued
her most of her life (1). Whether narcolepsy, cataplexy, and
seizures, afflictions attributed to Ms. Tubman were coincident
to or a consequence of head trauma suffered as a young child
at the hands of the slave overseer, is unclear (1–3).
Trephina t ion for head in jury was per formed at
Massachusetts General in the 1800s, and the first anesthetic
was conducted there in 1846 (4, 5). So why did Harriet
Tubman wait until 1890 to have neurosurgery for what ap-
pears to have been a long life of suffering? Historically in the
USA, access to treatment was limited for the enslaved. Laws
prohibiting reading and literacy among African Americans
precluded awareness of scientific and clinical advancements.
The dehumanization of African Americans supported by the

institution of slavery appropriated this group for medical ex-
perimentation, assuring a rift from the medical establishment
(6••). Over one hundred years later, limited educational op-
portunities precluding health literacy and economic stability;
mistrust of the medical establishment; and bias in health care
promotes continued limited access to care for members of
underrepresented groups (URG) (7••, 8••). People of color
compared toWhites in the USA disproportionately experience
illness and death in almost every category of medicine includ-
ing stroke (Fig. 1) (9–11•). Stroke associated with poor health,
perioperative stroke, and trauma potentially affecting both
young and older members of our populace is expected to
become more prevalent by 2030 (12,13•,14–16). This is par-
ticularly concerning in African American communities where
stroke is already more prevalent. Moreover, the mounting ev-
idence of the ability of SARS-CoV-2 to infiltrate the central
nervous system and the disproportionate infection rate and
mortality from this virus in Black and Brown communities
compels continued innovative research as well as effective
strategies for transforming our medical system (17, 18). As
our medical institutions focus on promoting equity and inclu-
sion in medicine, the neuroscience community has an oppor-
tunity to help broaden initiatives focused on reducing these
disparities. This review will focus on stroke in African
American communities in the USA in order to understand
the factors contributing to health disparities and the role of
inclusion and equity in promoting constructive change.
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While considerable research is available on stroke in African
Americans, this discussion also pertains to many equally un-
derrepresented groups in our society today.

Search Strategy

A literature search was conducted in PubMed from
2010 to 2020. A literature review was performed using
the following search terms: risk factors for stroke; out-
comes and sequelae after stroke; African Americans and
stroke risk; stroke belt; surgical/neurosurgical outcomes
in African Americans; neurological outcomes and
COVID-19; bias in health care; social determinants of
health and stroke; education and health; health literacy
and health; smoking and stroke; psychosocial determi-
nants of health; stress and racial discrimination in dis-
ease; medical education and discrimination; allostatic

load; syndemics of disease; and diversity in medical
education. A second literature search was conducted in
Academia for scholarly reviews on the history of struc-
tural racism in the USA and its impact on health dis-
parities. A literature search of this database was per-
formed using some of the aforementioned search terms
in addition to the following: structural racism and pub-
lic policy; diversity in medicine; structural racism in
medicine; and stress and discrimination. Additional ref-
erences in notable review articles were also included in
this search. Additionally, the centers for disease control
(CDC), US census, US Vital statistics, Association of
American medical Colleges (AAMC), Accreditation
Council for graduate Medical Education (ACGME), the
Behavioral Risk Factors Surveillance System, and the
American Public Health Association websites were
searched for data regarding housing, health, education,
and medical insurance in different ethnic/racial groups.

Fig. 1 Disparities in health, https://www.cdc.gov/vitalsigns/aahealth/index.html#anchor_1490282293. Not subject to copyright permission
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The Burden of Neurological Disease in African
Americans

Stroke is one of the more prevalent neurological disorders
affecting nearly 100 million Americans (14). A systemic anal-
ysis in the 2017 Global Burden of Disease study revealed that
the absolute number of people affected between 1990 and
2017 by non-communicable neurological disorders had in-
creased, with stroke, TBI, and Alzheimer’s disease (AD) in
the top five. The two leading causes of mortality were AD and
stroke. Additionally, stroke was the second leading cause of
disability-adjusted life-years. Seventy-three percent of stroke
survivors fall within 6 months of their stroke and these pa-
tients are four times more likely to break their hip necessitat-
ing surgery associated with an increased risk for perioperative
stroke (19). Equally concerning is that of the 795,000 stroke
events occurring annually in the USA, African Americans are
represented at a rate two times Whites (20–22). Moreover,
African Americans and Hispanics who make up 13.4% and
18.5% of the US population, respectively, suffer from stroke
at a younger age compared to Whites (23•, 24). Renewed
efforts to eliminate racial disparities prompted by evidence
of the disproportionate number of URGs infected and dead
from COVID-19 compel a more comprehensive understand-
ing of stroke risk in African Americans (25–27).

The Stroke Belt for Understanding Stroke Risk
in African Americans

Research from the National Heart, Lung, and Blood Institute
(NHLB) noted a 10% increase in stroke mortality in a cluster
of states in the southeastern part of the USA compared to the
rest of the country. They identified 11 states as the stroke belt:
Alabama, Arkansas, Georgia, Indiana, Kentucky, Louisiana,
Mississippi, North Carolina, South Carolina, Tennessee, and
Virginia (see Fig. 2) (28••, 29). A small subset within this
region termed the stroke buckle (North Carolina, South
Carolina, and Georgia) was notable for a 40% higher stroke
mortality. The Reasons for Geographic and Racial Differences
in Stroke (REGARDS) study was a longitudinal population-
based cohort study of over 29,000 participants designed to
investigate factors associated with high stroke mortality
among residents of the stroke belt (30•,31,32). The highest
rate of stroke was in the stroke buckle (614/100,000 person-
years), followed by the stroke belt (547/100,000 person-
years), with the lowest rate of stroke in the non-stroke belt
(517/100,000 person-years). The highest Black-White sex-ad-
justed incidence ratio rate (IRR) was for the youngest age
group, 45–54 years (4.02; 95% CI, 1.23–13.11). Racial differ-
ences in traditional risk factors (atrial fibrillation, DM, in-
creased systolic blood pressure, heart disease, smoking,
LVH) and socioeconomic status (education level) accounted

for 53% of the Black excess stroke incidence in the 45–65
year age range. Systolic hypertension (average in Blacks with
strokes 139 ± 18.3), use of anti-hypertensive agents, and a
history of diabetes (glucose ≥ 126 mg/dL) were the largest
contributing factors. In an earlier study examining reasons
for the increased stroke in the stroke belt in over 27,000 pa-
tients, the authors determined that race/ethnicity was respon-
sible for 20% of the excess stroke risk. Differences in socio-
economic status (educational attainment and income) and
chronic disease each contributed 32% to stroke risk for a total
contribution of just over 80% (32). In addition to poorly con-
trolled hypertension common among African Americans, oth-
er reasons offered for the unaccounted increased risk included
disparities in non-traditional factors like diet and physical in-
activity; psychosocial factors like anger and depression; and
lack of awareness (33, 34). A broad-based discussion of the
social determinants of health in the African American com-
munity is helpful in understanding the influence of some of
these factors on stroke risk.

The Social Determinants of Health

According to the American Public Health Association, the
social determinants of health refer to “nonmedical factors”
like income, employment, education, housing, neighborhood
conditions, systemic racism, and discrimination (35••). In the
USA, approximately 80% of health disparities occur in 16%
of the 38,000 zip codes (36). Tobacco, alcohol, obesity, blood
pressure, and cholesterol are some of the most proximal mod-
ifiable factors accounting for adverse health outcomes in the
USA and disparities across race-ethnicity and geographical
groups. Economic stability (income and employment) is a
clear cornerstone of the social determinants of health as this
factor assures a future of generational wealth facilitated by
economically advantaged neighborhoods (37, 38, 39••). The
link between socioeconomics and health is clear. According to
the US census bureau, as of 2018, poverty rates for Blacks
(20.8%) and Hispanics (17.6%) were higher compared to
Whites (8.1%) (40). Inequities in health insurance are also
evident. Hispanics (53.5%) and Blacks (56.5%) lag behind
Whites (72.2%) in the rate of private health insurance, and
both Hispanics (39.5%) and Blacks (44.1%) are more likely
to have government health insurance compared to Whites
(36.6%) (40). Limited acceptance of Medicaid; reliance on
emergency room care; and care at hospitals which have a
two-tiered system whereby care is provided to private patients
by faculty with residents assigned to patents with Medicaid or
no insurance impact the continuity of care and influence out-
comes (40, 41, 42, 43). An examination of the history of
structural racism as a root cause of the economic disparity
underlying the limitations of African Americans success in
achieving the social determinants of health is a necessary first
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step in developing a more compressive approach to patient
care, education, and research in neuroscience.

History of Structural Racism and Public Policy

A history of discriminatory laws and public policy like de jure
segregation (legalized segregation) encouraged practices
which would economically disadvantage African Americans
for years to come. These laws were founded upon institutional
racism, a construct of American thought, which began 400
years ago. America’s near elimination of Native Americans
and the enslavement of Africans served as the precedent for
institutionalized racism—a confluence of institutions, culture,
history, ideology, and codified practices that generate and per-
petuate inequity among racial and ethnic groups (38, 43, 44••).
Public policies like redlining and restrictive housing cove-
nants; exclusion from programs designed for promoting
wealth like the GI bill; and the social security act of 1935
superimposed on a history of disenfranchisement served to
bar African Americans from achieving wealth and future eco-
nomic stability (38, 39••). Discriminatory public policies like
redlining, a term used to describe the denial of financial ser-
vices to residents of a certain racial or ethnic group, were a
common strategy for denying African Americans access to
certain “White” neighborhoods. Directly, through denial of a
mortgage or indirectly by offering prohibitively high interest
loans, these practices would supplant real estate agents’ sup-
port of restrictive housing covenants designed to prohibit
Black people from living in White neighborhoods. The GI
Bill of 1944, adopted to support returning service men pro-
vided mortgage subsidies and stipends to cover college

tuition. However, service men with dishonorable discharges,
for reasons like protesting segregation in army towns, were
ineligible for benefits under this bill. Veterans that were eligi-
ble, due to the aforementioned discriminatory housing prac-
tices, were effectively excluded. Additionally, opportunities
for secondary education were limited due to ineffective early
educational experiences. The Social Security Act of 1935 pro-
vided financial support for the elderly and unemployment
compensation. However, this act, which excluded agricultural
workers and domestic servants, left out African Americans
who were more likely to hold these types of jobs. These pol-
icies and practices founded on systemic racism directed
African Americans to poor, educationally disadvantaged
neighborhoods, low-income jobs, and more of the same for
generations to come.

The Impact

The impact of these policies and practices are substantial.
American cities continue to be largely segregated
(44••,45–47•). A lack of investment in segregated communi-
ties of color is responsible for the lack of efficacy in neigh-
borhood schools. Weak curricula, a dearth of counseling, and
unqualified teachers assure limited educational and financial
success for future generations which necessarily affects health
(44••,45,46, 48). People with lower education levels demon-
strate lower literacy skills when compared to people with
higher levels of education, and this translates to medication
non-compliance, deficiency in preventative health care strate-
gies, and increased mortality (45, 46, 48,49••,50•). A segre-
gated America also promotes isolation of marginalized groups

Fig. 2 Stroke Belt, National
Institute of Health, National Heart
Lung and Blood Institute28. Not
subject to copyright permission
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from a lifestyle, which supports successful achievement of
many of the social determinants of health (45, 51••). In a study
examining the association between fast food restaurant densi-
ty and Black and low-income neighborhoods in New Orleans,
LA, predominantly Black neighborhoods had 2.4 fast-food
restaurants per square mile compared to 1.5 fast food restau-
rants in predominantly White neighborhoods (52). These
neighborhoods also known as food desserts promote obesity
implicated in the development of hypertension and cardiovas-
cular disease which is increasing in the USA particularly in
Black communities. Superimposed upon poor diets are habits
like smoking, which contributes to heart disease and stroke.
Interestingly, despite a similar smoking prevalence, more ad-
vertising efforts target African American communities com-
pared to Whites by a factor of about 2:1 (52, 53). The limited
success of efforts to reduce health disparities through initia-
tives like federal funding to increase Black and Brown student
representation in education, waning affirmative action poli-
cies, and diversity and inclusion programming requires a
deeper probe into less notable factors like anger and stress
from discrimination. A defined educational level achieved
used to explain health disparities may not accurately charac-
terize educational experiences, i.e., bullying in a particular
grade or lack of efficacy in vocational school may not produce
the expected results (35••, 43). The need for a more holistic
approach to addressing the multidimensional aspects of the
impact of structural racism in our communities of color will
necessarily compel us to move beyond the more proximate
risk factors for surgical outcomes like stroke. Broader consid-
eration of the impact of the experiences of our patients on their
physical and emotional health may help direct us toward the
development of more effective strategies for improving
outcomes.

The Syndemic Theory of Health

The syndemic model of health compels a more mindful con-
sideration of the impact of discrimination and bias on disease.
Syndemic theory originally used to understand and address
the AIDS epidemic considers the aggregation of two or more
diseases or other health or social conditions in which there is a
deleterious biological or behavioral interface that exacerbates
the negative health effects of any or all diseases involved (55).
According to the syndemic theory of health, the legacy
of structural racism that produces mistrust, fear, and
bias contributes to negative health outcomes typically
under conditions of health inequality. In the case of
stroke, this approach to medicine takes into account
for example the associated stress and anxiety from mis-
trust and discrimination from racism to understand the
disproportionate prevalence of diseases like hypertension
and stroke in African Americans (6••, 55)

Experimentation and Trust

Medical experimentation and abuse of African Americans was
common during slavery: from repeated surgery on Black
woman without anesthesia in order to understand treatment
options for ureterovaginal fistulas to denial of available treat-
ment for syphilis in Black men to better characterize neuro-
logical complications from syphilis (6••). This history has
contributed to African American mistrust of the medical es-
tablishment promoting hesitancy in seeking care. A survey
conducted for National Public Radio, the Robert Wood
Johnson Foundation, and Harvard TH Chan School of
Public Health in 2017 revealed a majority of African
Americans reporting having personally experienced racial
slurs and peoplemaking negative assumptions about their race
(56•). Additionally, higher income Black Americans were
more likely to report experiences of discrimination. In regard
to medical care, 32% reported that they were discriminated
against when going to the doctor and 22% avoided medical
care even when in need for fear of discrimination. Mistrust
compounded by fear of discrimination in African Americans
limits access to care in patients who are economically
advantaged, and in those with lower incomes, poor health
outcomes are potentially exacerbated.

Implicit Bias

Implicit bias defined as unconscious or involuntary attitudes
that lie below the surface of consciousness influences behav-
ior and cognitive processes (57). These automatic perceptions
of reality are born out of received information and experi-
ences, which over time become programmed into thinking
(57). In terms of race, the literature has identified implicit
pro-White bias occurring as early as age 3 (58•,59–62).
Efficient decision-making helpful for physicians under time
pressures for diagnosis and treatment may enable racial bias
from reinforced stereotypes based on race to compromise care
of members of marginalized groups. According to the Institute
of Medicine’s report Unequal treatment: confronting racial
and ethnic disparities, which examined reasons for the lower
quality of health care in ethnic minorities, stereotyping and
bias appeared to play a role (7•). In a review of 15 studies
examining implicit bias measured using the Implicit
Association Test (IAT) in health care workers, most had some
level of implicit bias (positive attitudes toward Whites and
negative attitudes toward people of color (57, 63•). In a study
examining the factors mediating the relationship between pa-
tient race/ethnicity and provider recommendations for CABG
surgery, a mostly White physician cohort rated Blacks as non-
compliant with medical therapy and laziness (64). These per-
ceptions were significant predictors of their treatment recom-
mendations independent of clinical factors, appropriateness,
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and payer and physician characteristics. A literature review
conducted to examine the role of implicit bias in health care
disparities revealed an association between higher implicit
bias and care disparities (vignette-based studies) in type II
diabetes mellitus follow-up, pain management in children,
and empathy in counseling (65–67). In one real life study
examining outcomes (function and well-being), spinal cord
injury patients cared for by physicians with high IAT scores
(high pro-White/anti-Black bias) had lower social integration,
greater depression, and lower life satisfaction (68). Negative
perceptions felt by African Americans like poorer communi-
cation or the feeling that they would receive better care and
more respect from medical staff if they belonged to another
racial group undoubtedly affect follow-up (69•, 70, 71).
Perceptions held by Blacks as well as other marginalized pa-
tients while difficult to quantify might be a key determinant
affecting the disproportionate burden of disease in these
groups. While changing the mindsets of African Americans
may be an important aspect of reducing health disparities,
anger and stress from ongoing discrimination also have bio-
logical consequences (43, 72•)

Emotional and Physiologic Chronic Stress

Evidence of African Americans experiencing a greater re-
sponse to racist stimulation in films and the relationship be-
tween stress-related cardiovascular reactivity and increased
blood pressure serves as the precedent for examining the link
between perceived discrimination and hypertension (72•, 73).
Associations between increased experiences of racial discrim-
ination and/or high resilience scores with increased blood
pressure in African Americans may reflect the body’s limited
ability to cope (74, 75). Allostasis defined as “maintaining
stability through change”—for example, in the cardiovascular
system—characterizes the role of catecholamines in facilitat-
ing adjustments in heart rate (HR) and blood pressure (BP)
during physical exertion or a good stress which results in
growth and development 75, 76••, 77•. However, continued
unabated stress leads to allostatic load—“wear and tear” on
the body from chronic elevation of catecholamines—which in
turn leads to chronic increases in HR and BP affecting organ
systems leading to diseases like stroke. The higher systolic
blood pressure among working class Black women who inter-
nalized experiences of discrimination compared to groups
who challenged unfair treatment in a cohort of Black men
and women from the Coronary Artery Risk Development in
Young Adults Study (CADIA) may be a reflection of the
progression to allostatic load consequent to the repeatedly
ignored encounters of racism (72•,73, 74). Understanding this
model of responses to stress requires appreciation of features
like individual differences in coping based on genetics and
experiential factors, and that allostasis has a price or allostatic

load which the body pays for being forced to adapt to psycho-
logical challenges and adverse environments (75, 76••, 77•).
Enhanced food intake, for example, to replenish energy re-
serves in response to adrenal steroids, promotes allostasis;
however, the over activity of this system in stress leads to
excess cortisol accelerating the progression of abdominal obe-
sity. Using a national nutritional health survey, allostatic load
scores (based on 10 biomarkers defined in previous studies
which include systolic blood pressure, diastolic blood pres-
sure, body mass index, glycated hemoglobin, albumin, creat-
inine clearance, C-reactive protein, cholesterol, homocysteine,
and triglycerides) in Black adults were higher than in Whites.
Additionally, Blacks experienced earlier deterioration of
health in response to life in a race-conscious society (78).
This so-called weathering—the experience of Blacks who un-
dergo health deterioration due to the cumulative impact of
repeated experiences of social adversity and political
marginalization—may contribute to earlier physical aging
and deterioration. The perioperative neuroscience physician
well-versed in the relevance of preoperative anxiety in the
surgical patient is well-suited to integrate this body of science
into their practice to better understand and serve our patients
(79). Moreover, our experience in building successful multi-
disciplinary chronic pain clinics and awake craniotomy pro-
grams focused on individualized approaches to care affords us
an opportunity to provide valuable input in eliminating dis-
parities. Success in addressing the needs of African
Americans and members of other marginalized groups will
also require inculcating a diverse group of providers: nurses,
physician assistants, pharmacists, physicians, scientists, and
educators into these spaces.

Needed Support for Diverse Patients
and Trainees

The Institute of Medicine, National Medical Association,
Association of American Medical Colleges, and the
American Medical Association have all suggested a more di-
verse health care profession for addressing health disparities
(7, 80–82). The Oakland study identified Black patient/doctor
concordance for reducing the Black-White male gap in car-
diovascular mortality by 19% (83). The innovative
Barbershop study builds on this proposal with evidence
linking a potentially more suitable learning environment for
improving health among African Americans (84••). In a study
addressing hypertension in Black men (barbershop patrons)
with baseline SBP ≥ 140, barbershops were assigned to either
a pharmacist-led intervention (in which barbers encouraged
meetings with specialty-trained pharmacists who prescribed
drug therapy under a practice agreement with participant’s
doctors) or to an active control group (in which barbers en-
couraged lifestyle medication and doctor appointments). At 6
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months, health promotion by barbers coupled with medication
management played a role in significantly reducing SBP in the
intervention group: 63.3% of participants in the intervention
group had BP < 130/80 vs 11.7% of participants in the control
group (p < 0.001). Convenience (pharmacists made drug ther-
apy available at the barbershop); barbers—trusted community
members; and the participant—a loyal patron—were reasons
provided for the observed benefit. Additionally, 40% of the
participants (mostly low-income Black males) did not have a
doctor to sign the practice agreement; therefore, one main
community physician served as their supervising doctor.
Feelings of familiarity, comfort, and trust (the barbershop)
may have helped to secure a more favorable atmosphere for
learning together with better access leading to better blood
pressure control.

Welcoming the next generation of medical students who
are today becoming educationally equipped to move beyond
disease-focused approaches to understanding health dispar-
ities will also require a reassuring educational millieu (85,
86•). Data from the AAMC for 2018/19 indicate that the num-
ber of Latino-Hispanic (6%) African American (7%) and
American Indian/Alaska natives (0.2%) remains low com-
pared to Whites (58%) (87). In a review of the literature on
the learning environments experienced by underrepresented in
medicine (UriM), less positive learning environments, racial
harassment, and discrimination were associated with poorer
academic performance and higher attrition rates (88••). In a
survey of over 7000 surgical residents in the USA, 16.6%
experienced racial discrimination and feelings of burnout with
4.5% of these residents experiencing suicidal ideations (89•).
Additionally, AAMC data revealed that in anesthesiology,
internal medicine, pediatrics, and surgery, there was a signif-
icantly higher dismissal rate among Black residents compared
to White residents (90). In addition to the impact of physician
burnout on the quality of patient care, these experiences elude
our success in attracting needed African Americans to medi-
cine (91). Attention to promoting a supportive learning envi-
ronment for trainees of color is a necessary step in promoting
their educational success in all areas of medicine including
neuroscience.

Conclusion

This past year, calamitous occurrences in our society like the
disproportionate deaths due to COVID-19 and law enforce-
ment in Black and Brown communities has exposed the con-
tinuing problem of systemic racism increasingly identified as
a cause of our current public health crises (92, 93). A call to
the medical community to participate in helping to remedy
this disproportionate burden of disease in communities of col-
or requires an understanding of the root causes of this conse-
quential problem presented in this review. Harriet Tubman’s

resilience and that of fellow enslaved Africans helped them to
survive a horrendous epoch in America with the hope that
future generations would thrive. Her innovative and resource-
ful approach for guiding so many enslaved to freedom despite
a chronic, debilitating neurological condition is a testament to
the human capacity to adapt despite unquestioned allostatic
load that should have precluded Ms. Tubman’s life extending
past 90. While the burgeoning field of epigenetics will help to
elucidate this phenomenon, eliminating systemic racism to
help unburden members of URGs of a disparate disease load
is long overdue (94). The field of neuroscience affords us an
appreciation of the brain’s capacity for change in an effort to
accommodate our ever-changing internal and external needs
(95). Eliminating disparities in care due to bias and stress from
discrimination and swaying members of URGs away from
commonly held mistrust and fear will necessarily require
mindful transformation of our health care workforce.
Thoughtful faculty development programs; a supportive
l e a r n i ng env i r onmen t fo r t r a i n ee membe r s o f
underrepresented groups; and a broader more inclusive
approach to neuroscience research supported by a strong
administration are necessary for eradicating the isolation and
bias of systemic racism (96•) (Table 1).

A nationwide analysis from the National Inpatient Sample
(NIS) of nine surgical procedures, including carotid endarterecto-
myperformed inBlack andWhite patients in 2017 revealed higher
surgical use by Whites compared to Blacks (97). Efforts to in-
crease surgical procedure use by African Americans provide our
medical establishment an opportunity for collaborative change.

Neuroscientific discovery for optimizing neurologic outcomes
will benefit from neuroscience team members with differing per-
spectives and skill sets (98, 99). The SHARP program (Sharing
history through active reminiscence and Photo-imagery) for in-
creasing physical, social, and cognitive activity within a culturally
meaningful context to support cognitive wellness for African
Americans, and research which encompasses more holistic
healing-centered engagement are opportunities for prehabilitation
and healing in Black and Brown communities (100••).

Our impending physician shortfall provides yet another
opportunity to reduce disparities by promoting a more diverse
health care workface. Results of a recent survey of trainees
and faculty, identified areas to focus on to increase interest in
needed neuroanesthesia fellowship training to support increas-
ingly complex neuroanesthetic care (101). Promoting the ben-
efits of fellowship training and the acquisition of new skill sets
in an environment, which respects and appreciates differences,
provides an opportunity to welcome and retain underrepre-
sented trainees in medicine (92, 96•). Educationally trans-
formed clinicians, educators, mentors, researchers, scientific
reviewers, and editors will help to support an inclusive and
equitable environment in medicine enriching the minds of all
members of our specialty and improving the care of all of our
patients.
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Table 1. Interventions for educational programs, faculty educators, researchers, and clinicians

Goals Evaluation/reflection Knowledge/learning Assessments

Education

• Educational curriculum which includes
tools for addressing racism and
discrimination in the learning
environment

• Understanding the health impact of
systemic racism

• Supportive educational environment for
URiM

• Evaluate program
(trainees/patients/nursing/hosp. staff)
bias and its impact qualitatively (surveys)
and quantitatively (IAT)

• Understand goals and needs of learner,
faculty, and institution

• Understand available resources and
solutions (educational specialists)

• Gain insight from other
programs

• Learn conceptual
frameworks to guide a more
standardized curriculum,
teaching, and clear
assessments

• Relationship building with
faculty and trainees

• Ongoing quantitative
• Ongoing qualitative (small

focus groups) to assess
program

• Impact on learning
environment (resident
satisfaction surveys,
performance, retention)

Faculty 96•

• Diverse health care workforce
• Change in educators’ behaviors,

perspectives, assumptions, and
unintentional biases

• Skill sets for “learning how to dialogue
about race and racism”—for
meaningful and transformative
conversation between learner and
faculty

• Understand faculty members’
perspectives, comfort and ability to
discuss race, identity, culture, and
discrimination for informing a faculty
development program

• Identify promising
approaches used in other
fields for combating racism.

• Experienced facilitators for
educational programing

• Provide earned professional
certification on DEI

• Ongoing qualitative (small
focus groups) to assess
program

• Satisfaction, awareness of
implicit bias, able to use
critical pedagogy

• Use data to improve
outcomes and effect
faculty/workforce changes

Research

• Shift to multidisciplinary approach
incorporating historical, political,
social, economic, cultural, and racial
perspectives into research

• Expand participants of color and age
range for this group 80

• Broaden research groups (diverse
groups) and endorse grant funding
which supports research in diversity
and disparity-related research

• Exploration of self and self in relation to
others—how cultural background
influences how I experience the world
and interact with those of research
participants

• Learn racial and cultural
beliefs and experiences of
people and communities
being examined

• Learn from community
partners

• Collaboration meetings and
or focus groups including
diverse public health
expertise to interpret data

• Share perspectives on data
interpretations

Administration

• Funding support
• Equity and inclusion leaders, and

educational specialists
• Hire/promotion of ethnic/racially

diverse faculty/candidates
•Mentoring and sponsorship of new hires

• Education and self-reflection on systemic
racism, social determinants of health, and
educational theory

• Assessment of department
membership/at all levels,
i.e., thoughts regarding
inclusion and equity

• Ongoing assessment:
recruitment, retention,
satisfaction

Clinicians

• Understanding and addressing patient
preoperative concerns

• Prehabilitation program incl. health
literacy, physical, and emotional health

• Awareness of diversity/lack of diversity
in practice environment

• Exploration of self and self in relation to
patients … how cultural background
influences how I experience the world
and interact with those of the patients

• Understand racial and
cultural beliefs and
experiences of
patients/families

• Develop community
partnerships for
engagement regarding
preoperative preparation

• Patient outcomes
• Community relationships
• Retention, satisfaction, and

growth of physicians of all
backgrounds
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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.
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