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Abstract: Implicit racial bias is a persistent and pervasive challenge within healthcare education
and training settings. A recent systematic review reported that 84% of included studies (31 out
of 37) showed evidence of slight to strong pro-white or light skin tone bias amongst healthcare
students and professionals. However, there remains a need to improve understanding about its
impact on healthcare students and how they can be better supported. This narrative review provides
an overview of current evidence regarding the role of implicit racial bias within healthcare education,
considering trends, factors that contribute to bias, and possible interventions. Current evidence
suggests that biases held by students remain consistent and may increase during healthcare education.
Sources that contribute to the formation and maintenance of implicit racial bias include peers,
educators, the curriculum, and placements within healthcare settings. Experiences of implicit
racial bias can lead to psychosomatic symptoms, high attrition rates, and reduced diversity within
the healthcare workforce. Interventions to address implicit racial bias include an organizational
commitment to reducing bias in hiring, retention, and promotion processes, and by addressing
misrepresentation of race in the curriculum. We conclude that future research should identify,
discuss, and critically reflect on how implicit racial biases are enacted and sustained through the
hidden curriculum and can have detrimental consequences for racial and ethnic minority healthcare
students.

Keywords: healthcare placement; healthcare education; implicit racial bias; diversity

1. Introduction

Despite increasing diversity in the general population of high-income countries, em-
pirical evidence of differential attainment, higher attrition [1–3], and negative experiences
in healthcare students from racial and ethnic minority groups continues to persist [4–6].
Furthermore, efforts to increase the racial and ethnic diversity of students within healthcare
education to be in line with local populations have shown slow progress [7–9]. For example,
a cross-sectional study utilized the Association of American Medical Colleges (AAMC) and
US Census data to examine self-reported race and ethnicity of US medical school applicants
and matriculates between 2002–2017 in relation to the general population [8]. Lett et al. [8]
reported that Black, Hispanic, Asian, American Indian or Alaska Native (AIAN), and
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Hawaiian and other Pacific Islanders applicants and matriculates have increased over the
last fifteen years. However, they also found differences between racial groups, with Asian
groups being over-represented and Black, Hispanic, and AIAN groups remaining under-
represented [8]. Another cross-sectional study estimated racial and ethnic diversity within
the US healthcare workforce and healthcare graduates across 10 health professions [10].
In alignment, Salsberg and Colleagues [10] concluded that despite increasing numbers
of Black, Hispanic, and Native American healthcare graduates entering the healthcare
workforce, representation within the educational pipeline and workforce remained lower
than the general working population [10]. These findings suggest that diversity initiatives
need to improve strategies to retain racial and ethnic minorities within the health education
and workforce pipeline.

It has been suggested that implicit bias within health education settings contributes to
challenges in recruiting and retaining future health professionals from racial and ethnic
minorities and hampers diversification efforts [11,12]. Implicit racial bias refers to un-
conscious attitudes and beliefs towards a person based on their race that are outside of
an individual’s awareness. In contrast, explicit racial bias refers to attitudes and beliefs
towards an individual or group based on their race that are within the awareness of an
individual and are associated with enacting behaviors with discriminatory intent [11,13].
Overt discriminatory behaviors are considered socially unacceptable and prohibited by law
with many individuals expressing a belief in equality for all. However, several researchers
have proposed that explicit and implicit bias persists in a subtle, pervasive manner [14].

Implicit bias is most frequently measured using the Implicit Association Test IAT [15],
which is a computerized assessment of implicit cognition based on response latency. IATs
can be used to quantify specific biases including racial, ethnicity, and skin tone bias.
Participants are assigned a score based on reaction times i.e., the quicker concepts are sorted,
the higher the unconscious association between those concepts. The IAT is now widely
used to measure a range of biases, although it should be noted that several researchers
have criticized the validity of this test [16,17]. Using the IAT as well as a range of survey
and qualitative research methods, several studies have identified that various healthcare
professionals and students hold implicit racial and skin tone bias [16,18,19].

1.1. The Rationale for the Present Review

Whilst research has examined implicit racial biases amongst healthcare professionals,
the experiences and outcomes of experiencing implicit racial bias for healthcare students
from racial and ethnic minority backgrounds remains sparse and thus, warrants attention
for three reasons. First, implicit racial biases could have a deleterious impact on the
mental wellbeing and academic performance of students from racial and ethnic minority
groups [4–6,20,21]. For instance, Odom et al. [5] conducted a multisite focus group study of
43 minority medical students examining the facilitators and inhibitors of minority students’
personal and professional success in medical school. They found that racial and ethnic
minority students described twice as many inhibitors than facilitators, including feeling
ostracized amongst peers, perceptions that others considered them to be intellectually
inferior, and that these experiences reduced their academic confidence. Moreover, a
narrative review of 28 studies confirmed that students perceived their race to have a
negative impact on their educational experience and satisfaction [4]. These findings are
concerning given that research has reported that healthcare professional students have
high rates of mental health conditions; for example, one-third of medical students report
experiencing depression, and 10% experience suicidal ideation [22,23].

Second, the perpetuation of implicit racial bias in training materials and experiences
during training could have a subsequent detrimental impact on the career development of
qualified minority healthcare professionals [4,21,24]. For example, it has been suggested
that minority medical students may be deterred from continuing with a career in academic
medicine [4] or experience further challenges entering certain specialisms [25], particularly
those with little workforce diversity due to lack of ethnic/racial representation [11]. For
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instance, while 12.4% of US Family Medicine/General Practitioners are ethnic minorities,
only 0.8% of US Dermatologists are [26]. Racial and ethnic minority students may not
pursue or consider specialisms with a lack of role models to avoid exposure to further
negative experiences and feelings of isolation. This may counterproductively contribute
to a further reduction of diversity within those medical specialisms and organizations,
although further research to understand the reasons underlying these variations is needed.

Third, implicit racial biases are a key contributor to perpetuating health inequities in
healthcare [18,19]. Shifting racial and ethnic demographics in local populations increases
the need to be aware of different patient needs, cultural awareness, and competence within
healthcare delivery. Several influential systematic reviews have shown that healthcare
providers’ implicit racial bias is associated with lower quality patient-provider communica-
tion which can affect patient satisfaction and contribute to health disparities [18,19,27]. One
study suggested that racial and ethnic composition of medical schools improved students’
self-reported preparedness to care for diverse patients, however, these effects were only
observed in educational settings with positive interracial climates [28]. In order to retain
an inclusive workforce, an improved understanding of the challenges and consequences of
exposure to implicit racial bias within the learning environment is required.

1.2. Aims and Context of the Present Review

While extensive evidence shows the wider implications of implicit racial bias on the
care provided for racial and ethnic minority group patients [12], only a limited number
of studies have explored providers’ experiences of implicit racial bias and there is even
less research from the perspective of racial and ethnic minority healthcare students. This
review aims to provide a narrative overview of the role of implicit racial bias in healthcare
student education. More specifically, we will summarize and discuss evidence relating to
trends, effects of implicit racial bias in healthcare student education, sources of bias, and
interventions that address implicit racial bias.

The timing of this review is pertinent in the context of current social and political
events. Inequalities witnessed during the ongoing coronavirus (COVID-19) pandemic (e.g.,
the higher mortality rate for racial and ethnic minority group patients and healthcare work-
ers) and global outrage following the murder of George Floyd in 2020, have strengthened
calls to address institutional inequalities. This has included calls for the diversification
of the healthcare workforce to address health disparities, which has prompted a critical
assessment of inclusivity within the current healthcare learning environment. Whilst many
healthcare systems in the global north (or described in earlier terminology as ‘developed
countries’) have a higher representation of certain racial and ethnic minority groups and
international staff compared with the general population, they tend to be strongly over-
represented at the lower pay bands and under-represented at the higher pay bands [29].
They are also more likely to experience harassment, bullying, and abuse whilst at work [30].

2. Materials and Methods

This narrative review identified relevant literature between May 2021–August 2021
through three main routes: (1) searches in three databases (EMBASE, CINAHL, and Ovid
Medline) for original and peer-reviewed articles using specific search terms, ‘Healthcare
students’, ‘racial bias’ and ‘healthcare’ within titles, abstracts, and keywords; (2) manual
citation and hand searches for key articles were undertaken; and (3) searches in Google
Scholar to ensure all recent and highly cited articles were included. According to Sukhera
et al. [31], evidence for ‘implicit bias’ as an important aspect of human interaction was
outlined in 1995, therefore searches were limited to articles published between 1995–2021.
Studies were not included if they did not examine implicit bias in relation to race/ethnicity,
non-healthcare-related topics, were not written in the English language or were unavailable
in full text or grey literature. Relevant papers were collated using excel and grouped
according to the main aims of this review. The focus and structure of the review were
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decided during discussions between researchers (O.R.J, JJ) based on the most concise format
in which to present identified evidence.

3. Trends in Implicit Racial Bias Research in Healthcare Education

The development of the IAT by Greenwald and colleagues [15], and subsequent release
of the US ‘Unequal Treatment’ (2003) report [32], strongly influenced a rise in implicit racial
bias research in healthcare education. The report commissioned by the Institute of Medicine
(IOM) highlighted bias, stereotypes, prejudice, and uncertainty as key factors contributing
to persistent racial and ethnic health disparities and recommended healthcare providers
receive cross-cultural education during training.

The Unequal Treatment [32] report triggered a steady increase in healthcare educa-
tion researchers examining the extent of racial bias and providing further evidence for
healthcare organizations, educational institutions, and educators (clinical and non-clinical)
to acknowledge and address their role in perpetuating disparities, and the need to raise
awareness of the consequences of implicit racial biases earlier in healthcare training [33,34].
For example, research indicates that healthcare students and faculty have personal biases,
but these are often not recognized [33]. Indeed, in a survey of one medical school, it was
found that one in four students resisted recognition of personal biases [34]. Commentators
have suggested that implicit racial biases may be a driver of poorer performance through
additional burdens and stressors not experienced by white students [5], reduced access to
resources and support [2], and increased exposure to negative stereotypes [35].

Despite the wide-ranging literature exploring implicit racial biases amongst qualified
healthcare professionals, few studies have investigated how implicit racial biases affect
student experiences within healthcare education settings. A recent review from the US
examined implicit racial and ethnic bias in qualified and student healthcare providers using
the IAT, but out of 37 studies, only 10 were in healthcare student populations. Of these
10 studies, 7 focused solely on medical schools and medical students whilst the remaining
3 sampled students in counseling, mental health trainees, and one combined pharmacy,
nursing, and medical students [19]. Due to the lack of longitudinal research examining
implicit racial bias in healthcare students, it is not possible to identify whether there have
been changes in implicit bias in healthcare education settings over time or whether there
are significant differences between countries. Studies of implicit racial bias in general
populations indicate that implicit biases appear to be reducing overtime, and it is possible
that this might be reflected in healthcare settings. However, further research is needed to
clarify if this is true [36].

With regards to gaining a more nuanced understanding of the methods used to explore
experiences of racial and ethnic minority group healthcare students compared with their
white counterparts, common methods have included in-depth interviews [6] and focus
groups [2,5], however, empirical evidence is sparse. Relevant experiences have been
described in non-empirical articles including commentaries [37,38] and student perspective
articles [21].

Attainment Gap in Healthcare Education

Studies examining the attainment of racial and minority ethnic group students have
mainly been conducted in the UK and US [1], with medical schools, investigated separately
due to the pass/fail scoring system instead of degree classifications. Differential attain-
ment by ethnicity refers to the average group difference in performance between white
students and racial and ethnic minority group students and takes the students’ written and
practical assessments into consideration. Some studies have found that racial and ethnic
minority group students consistently underperform in comparison to white students and
are significantly more likely to fail assessments [1,39,40].

Researchers have explored potential explanations for these differences, including
racial/ethnic bias within standardized assessment processes such as examiner bias. One
systematic review and meta-analysis of UK medical students and trainee doctors explored
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ethnicity and academic performance throughout the education and training pathway [1].
Woolf et al. [1] found a significant negative effect of ethnicity on academic performance,
specifically that racial and ethnic minority medical students and trainee doctors were
2.5 times more likely to fail than their white peers. Furthermore, they analyzed differences
between written and practical assessments which were machine or examiner marked to
investigate examiner bias and verbal communication skills and found that the method of
assessment was unlikely to be the main reason for performance differences between ethnic
groups. Similarly, in another study, it was reported that that examiner bias did not influence
scores or feedback assigned to racial and ethnic minority groups for Objective Structured
Clinical Examination (OSCE) performances despite stereotype activation [41]. Finally, a
recent critical review of 10 studies that analyzed OSCE examiners’ ethnicity and gender
bias in healthcare education also corroborated that there was limited evidence to support
bias propagated by individual assessors, the authors reported a lack of methodological
quality of studies [42].

More recently, a retrospective analysis of written assessments for 1512 medical stu-
dents in Scotland examined their performance at the end of Year 1 and end of Year 4 within
the medical school, focusing on changes over time [3]. The findings indicated that non-
white, international, and male students were in the top decile for academic performance
before and at the end of their first year in medical school, which subsequently declined
as they progressed, to non-white students being overrepresented in the bottom decile [3].
These studies suggest that factors other than academic ability may account for differential
attainment.

4. Sources of Implicit Racial Bias

Identifying the sources of implicit racial bias in healthcare education is vital to devel-
oping bias reduction interventions. In healthcare education settings, sources can be divided
into four different groups relating to bias originating from peers, educators, placement
environments, and the learning environments.

4.1. Peer to Peer

Learning for healthcare students is a social process and involves individual and group
work within both university and healthcare placements. As such, peer-to-peer relationships
are important not only for student wellbeing but also for their academic and professional
development. Indeed, many studies have shown that the majority of healthcare students
have a white preference [43,44], positive bias towards light skin tones [45], and hold false
negative beliefs about racial differences [46]. However, it is important to note that these
studies only examined the role of implicit racial bias in relationships between providers
and patients through vignettes, and there is only limited evidence of the impact of implicit
racial bias in interpersonal interactions and relationships between students. As described
previously, healthcare students’ implicit racial biases are in line with the general population
and are either maintained or exacerbated during training [2,35,47], which could result in
negative attitudes or behaviors towards their non-white peers.

Gonzalez et al. [47] conducted 11 focus groups with 56 fourth-year medical students
to explore student perceptions of racial bias teaching and students expressed that they
would hesitate to share IAT results in a peer group discussion due to fear, shame and
concerns for upsetting racial and ethnic peers. Moreover, a social network analysis of
one UK medical school examined the relationship between the academic achievements
of 158 years 3 and 4 medical students and ethnicity, role, and age homophily of learning
groups. Homophily refers to a stronger social connection between individuals with similar
characteristics. The findings revealed patterns of ethnicity and religious homophily in
student networks, which affected their access to resources and support. However, racial
and ethnic homophily had no impact on academic achievement [48]. These are similar to
findings from a qualitative study, whereby medical and biomedical students described
feeling excluded from social groups, feeling conscious of race during clinical placements,
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and experiencing an additional burden of appearing ‘professional’ [2]. The exact nature
of implicit racial bias between peers in healthcare education settings is fragmented and
unclear due to difficulties in differentiating unconscious habitual responses from subtle
discrimination and modern forms of racism [49]. However, it can be inferred from the wider
literature that implicit racial biases exist within these environments and could be present
in interpersonal communication between peers [4,47,50]; also see commentaries, [37,38].

4.2. Healthcare Educators and Assessors

Qualitative studies examining student experiences have highlighted the lack of diverse
faculty and assessors as a factor that adds to negative experiences faced by racial and ethnic
minority group healthcare students. These studies report that racial and ethnic minority
group healthcare students experience and witness racial prejudice and stereotyping from
academic and clinical staff, adjust behavior to counteract negative stereotypes, and endure
increased stress to prove intellectual ability [2,5,47,50]. For example, one minority student
said ‘you have to be exceptional to be considered average’ [2] (p. 6). With regards to
assessors, Claridge et al. [2] also found that clinical assessors lack understanding of how
racial and ethnic minority students react to stressful situations, for example not realizing
that they may not present with visible signs of anxiety such as blushing.

An important finding is that clinical educators themselves do not feel proficient
enough to deliver training about race and discrimination. Gonzalez et al. [51] conducted
21 in-depth interviews with faculty who had the experience of teaching implicit bias or
had an interest in facilitating discussions and found that they felt they lacked the skills
and knowledge to appropriately discuss bias especially when students were resistant to
learning about bias or expressed strong emotive reactions which presents challenges within
the learning environment.

In addition, healthcare educators’ personal biases have been shown to be enacted in
various ways including lecture materials [24], clinical assessments [39], recommendation
letters, and award systems [52,53]. For example, Lee et al. [52] found that racial and ethnic
minority group students were marked down in clinical assessments and self-reported
receiving more negative comments and fewer positive comments than white students.
Another US study examined the word content of student performance evaluations and
found an inconsistency in the words used to describe white students in comparison to
racially diverse students [53]. These findings suggest that differential treatment during
assessments could be a factor contributing to the ethnicity attainment gap.

4.3. Hospital and Clinic Environments during Placements

Three important studies have investigated implicit racial biases in relation to health-
care student placements. The first was in a cross-sectional study which examined the
association between racial bias and attitudes towards psychiatric diagnosis (psychosis vs.
mood disorder), ability to adhere to prescribed treatment (compliance vs. non-compliance),
and choice of psychiatric medications (antipsychotics vs. antidepressants) in a sample
of 122 medical students and 172 psychiatric physicians [54]. Londono Tobon et al. [54]
found that self-reported white medical students and qualified psychiatric physicians were
more likely to assign black faces to psychotic disorders, non-compliance, and antipsychotic
medications. Furthermore, higher levels of training for the qualified healthcare profession-
als predicted an increased likelihood of moderate to strong assignment of black faces to
psychotic disorders/antipsychotic words.

The second study measured 3547 non-African American medical students’ changes in
implicit racial bias from the first to the last semester of medical school and found that 48.7%
of students heard negative comments about black patients from residents and senior staff
during placements. Student exposure to these negative comments and poor experiences
with African American physicians were both associated with a statistically significant
increase in implicit racial bias [35]. However, the authors did not examine other residents’
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and senior staffs’ comments regarding other racial groups during placements, therefore
limited conclusions can be drawn.

Finally, Claridge et al. [2] conducted interviews and focus groups with 8 staff and
41 students (biomedical science and medicine) at a UK university [24]. All students
described experiences of perceived or anticipated prejudice and stereotyping by peers and
university faculty, however, only black students reported racial prejudice during clinical
placements. They emphasized increased stress and pressure to change their behavior
to a Eurocentric view of a ‘professional’ to counteract anticipated negative stereotypes
regarding behavior and appearance. One student stated ‘ . . . just because I’m from South
London and I’m Black, it doesn’t mean I’m going to be really rude or stand-offish. And
I have to be very open and very nice and polite and avoid conflict with staff and with
peers.’ [2] (p. 6).

Together, these studies produce two key implications. First, unconscious patterns
of bias in healthcare education settings are propagated by healthcare professionals in
more senior roles. Second, these findings highlight how wider racial biases in healthcare
settings could be experienced by and impact ethnic minority healthcare students resulting
in disproportionate stress and pressure to their white peers. In particular, racial and
ethnic minority healthcare students’ exposure to negative stereotypes associated with
their racial group may contribute to feelings of isolation, and an added burden to not
fulfill negative stereotypes described previously [5,6], which may contribute to poorer
academic performance. However, it must be recognized racial and ethnic minorities are
heterogeneous groups and future research should examine the difference between and
within racial groups for differential effects of implicit racial bias. In addition, due to the
geographical limitations of these studies (either conducted in the US or UK), it cannot be
assumed that these findings and implications would translate to other settings.

4.4. Learning Environments

Many studies have evidenced that the learning environment influences healthcare students’
behaviors towards their peers and patients in clinical and education settings [4,5,55–57].
For example, a narrative review of the social and learning environments experienced
by underrepresented racial and ethnic minority group medical students found they had
perceptions of reduced social support, negative learning environments, increased levels of
racial discrimination and harassment and attributed these factors to their race [4]. Despite
over two decades of research, factors such as lack of diversity of people in leadership [9],
lack of opportunities for skill and knowledge development for staff facilitating discussions
about implicit racial bias, and racial bias in medical school admissions committees continue
to persist [58]. The variable attitudes to the existence and impact of race-based biases
in healthcare education expressed by leadership can contribute to this, due to power
differentials and social influence of qualified healthcare professionals on impressionable
healthcare students navigating what is considered acceptable.

The formal, informal, and hidden curriculum continues to be a significant source of
implicit racial bias in healthcare education settings. Informal norms communicated via
the informal curriculum are simple and often positive, whereas the hidden curriculum
refers to subtle messages during informal interactions, which can be positive or negative
and relate to attitudes, beliefs, values, and behaviors, such as learning how to work with
others. Calls to address the misrepresentation of race within pre-clinical healthcare ed-
ucation have increased in recent years from students, healthcare faculty, and healthcare
professionals [20,21,24]. Within the formal curriculum, a range of studies has highlighted
the need to reflect on the use of language when discussing or referring to race in the cur-
riculum including lecture materials, exams, group discussions. For example, researchers
analyzed approximately 350 pre-clinical lectures from a US medical school for racial signi-
fiers and found that race was only mentioned in reference to biological risk or difference
without context, explanation, or recognition of the social determinants. The authors sug-
gested that the effect of this was to pathologize race and reinforce the negative racial
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stereotypes held by some students [24]. For example, amongst healthcare professionals,
it is common to hear diseases associated with a racial group such as sickle cell and Black
patients, however, the race is not the biological cause, rather the genetic mutations in
populations within geographical areas at risk of malaria. Mediterranean individuals (who
can be white-skinned) fall within this group, as well as individuals with mixed ances-
try that may inherit the sickle cell allele and these racial assumptions based on physical
characteristics can increase misdiagnosis [24,59]. Inadequate or incomplete discussions of
race in healthcare curricula places undue importance on the biological difference between
individuals without referring to the social factors that can contribute to determining health
outcomes.

To date, only one study has investigated the impact of the hidden curriculum on
implicit racial bias. This study conducted a longitudinal study of 2922 non-African Amer-
ican medical students across 49 US medical schools to explore the effect of formal and
informal experiences on their attitudes toward African Americans [60]. It found that when
non-African American students were exposed to disparaging racial remarks and jokes
about black patients, they were significantly more likely to express racial bias [60]. These
results suggest that the impact of the hidden curriculum may have a significant impact on
healthcare professionals’ racial bias, but further studies in other countries and disciplinary
groups are needed to explore this further.

5. Personal Consequences of Racial Bias for Racial and Ethnic Minority Healthcare
Students

As discussed above, there is a significant attainment gap between white and minority
racial and ethnic group students. This gap has previously been attributed to a lack of faculty
and clinical staff diversity, the added burden of stereotypes and bias not experienced by
white students, and a lack of personal and educational support from peers, faculty, and
hospital staff [5,6]. Another contributing factor to differential academic attainment could
be the complex interplay between students’ awareness of negative social stereotypes and
prejudices related to their racial group and experiencing or witnessing implicit racial
bias. Racialised healthcare students’ knowledge of negative stereotypes related to their
racial group can increase the fear that their performance will be scrutinized or that they
will fulfill negative stereotypes. This is an additional stressor called stereotype threat,
where awareness of negative stereotypes associated with their racial group can increase
responsibility to provide a counter-narrative, which in turn negatively affects academic
performance [6].

Several reports from minority racial and ethnic group students describe experiencing
ignorance and insensitive comments from fellow students, whereby faculty and clinical
staff treated them as an ambassador or spokesperson for their entire race [2,5,6]. Moreover,
an opinion piece written in the UK by two medical students referenced the increased
burden of being regarded as a race representative and described the experience of being
‘black and female’ as a ‘double jeopardy’ [38]. Additionally, students highlight increased
pressure to represent their racial group in the classrooms and on wards or are mistaken for
a nurse during medical placements [5].

Increased stressors, additional ‘burdens’ of supporting equality diversity and inclusion
initiatives, and perceptions of isolation are factors that contribute to negative experiences
for racial and ethnic minority healthcare students. However, students also report positive
experiences with racial and ethnic minority group patients during clinical placements,
where patients appreciated interactions with racial and ethnic minority group healthcare
professionals [5].

6. Current Interventions and Recommendations

It is important to consider which interventions may reduce racial and ethnic healthcare
students’ exposure to implicit racial biases in healthcare education. It can be concluded from
existing literature that common interventions involve educational activity, including raising
awareness of the consequences of implicit bias, utilizing validated measures (e.g., IAT) to
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identify and address personal bias through discussion of results, facilitating interracial
reflective spaces to acknowledge biases and training in bias mitigation strategies [11,56].

Despite, the development of diverse interventions, to recognize, reduce and manage
implicit racial bias, only statistically small bias reduction effects have been observed [31,51]. For
example, Stone and Colleagues [61] examined implicit stereotyping (association between
Hispanic patient and non-compliance) in first-year medical students from majority (white),
non-target minority (East Asian, Southeast Asian, or other non-White), and target minority
(African American, Hispanic, or American Indian) groups. An IAT was conducted before
and after two workshops (theory of implicit bias and an interactive session learning about
reduction strategies to manage biases). They found a significant reduction of implicit
stereotyping for majority groups, although the score suggests stereotyping of Hispanic
patients and non-compliance was still apparent. It is also interesting to note, there was
variance in the effectiveness of bias reduction between ethnic/racial groups, with non-
target minority groups not showing any reduction in implicit stereotyping following the
intervention. These authors recognized that further studies would benefit from utilizing
longitudinal methods to explore whether bias reduction strategies can be sustained and
how reduced stereotyping relates to clinical behaviors. Furthermore, interventions have
mainly been explored within the US, and evidence of how different racial and ethnic groups
respond to implicit racial bias interventions, warrant further investigation. To the authors’
knowledge, no interventions specifically focus on personal support for racial and ethnic
minority healthcare students to improve their psychological and mental health. We will
now discuss the main elements of each of these educational interventions below.

6.1. Raising Awareness of Implicit Racial Bias

Gonzalez and Colleagues have contributed substantial evidence to the implicit racial
bias literature since 2014, seeking to understand barriers and facilitators to implicit bias in-
struction during healthcare education from a student, faculty, and institutional perspective.
For example, one study invited third-year medical students to attend a single workshop
about provider bias and health disparities, followed by a voluntary survey focusing on self-
reported IAT results as well as their attitudes and experiences of the test and disparities in
care provision. They were grouped as ‘deniers’ or ‘accepters’ depending on their response
to the statement ’health disparities exist in the United States. Researchers found that 22% of
participants doubted the validity of the IAT and these were the participants who were more
likely to deny the statement [34]. Following these findings, these scholars have contributed
further research to understand how to reduce student resistance to addressing personal
biases and develop interventions to reduce racial bias with long-term effects [51,62,63].

Furthermore, they have tested theoretical and empirically informed strategies to im-
prove teaching and learning experiences [34,47,51,56,62–64]. Gonzalez and Colleagues
recently proposed 12 tips to reduce implicit bias; strategies include the PAUSE model,
perspective taking, alternative narratives, critical reflection, and reflexivity [63]. These
recommendations are focused at the individual level and complement strategies proposed
by other authors [33,64], who highlight practical suggestions for institutions to lead on
the reduction and management of race-based biases. On an institutional level, recom-
mended interventions include developing a commitment to auditing current practices
and processes to identify and eliminate biased language, ideology, and misrepresentations
of race, allocation of adequate resources to build capacity amongst staff, enforcement of
accountability, and implementing transparent reporting systems for students and faculty
to report experiences of bias.

Some studies suggest that in addition to being encouraged to become more aware
of their personal biases, healthcare students should be taught bias reduction strategies
and that these should be framed appropriately to reduce self-blame and shame (e.g.,
highlighting professional development to be a good doctor rather than focusing on personal
characteristics [11,63]. By incorporating implicit racial bias training across the curriculum,
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evidence shows increased acceptance and reduced resistance to race discourse and shows
promise for the long-term reduction of implicit racial bias in healthcare [63].

6.2. Teaching Bias Mitigation Strategies

Findings from previous research suggest that developing healthcare students’ skills
and knowledge of implicit racial biases can instill an ongoing need for recognition and
management of these unconscious thoughts and attitudes towards individuals considered
as ‘other’ [11,63,64]. For example, Marcelin et al. [11] focus on two levels, individual
and organizational. The individual-level emphasizes the need for continuous, structured
critical reflection, and actively countering stereotypes through questioning and exposure
to biased scenarios with appropriate responses (see [11] for the adapted Kirwan Institute
framework). At the organizational level, the author proposed the development of an
inclusion strategy to show commitment to reducing bias, from hiring and retaining diverse
faculty to admissions and assessment committees. In addition, they suggest that leadership
may benefit from an organizational mandate to combine the use of diversity training and
the IAT to identify and address bias throughout the workforce.

6.3. Reduce Misrepresentation of Race in the Healthcare Curriculum

Despite advances in our understanding of the complexities of racial and ethnic varia-
tion in humans, research indicates that misconceptions of race as finite biological categories
continue to persist within healthcare education and practice [6,24]. Many scholars have
proposed eliminating the reductive use of race/ethnicity categories within medical educa-
tion by expanding discussions about the social determinants of health and the influences
of social, political, and historic forces on an individuals’ health [33,64,65]. Evidence of
the benefits of race, racism, and health disparities discourse is starting to emerge within
single institutions. For example, in response to student activism, one medical education
department created a task force with students and administration working together to
redevelop the curricula. The multi-stage approach included asking first-year medical
students to engage with materials about implicit bias (e.g., books and film), encouraging
students to take the IAT to identify personal biases, and engaging in open discussions
with peers and faculty. Additionally, skill and capacity development for faculty included a
critical evaluation of race. Eight months later, the author reflected on the expansion of the
acceptance of race and medicine in the school curriculum and culture [24]. However, ap-
proaches such as this are yet to be incorporated within the formal curricula nationally and
internationally and future research may seek to measure outcomes to determine whether
these approaches successfully reduce implicit racial bias amongst student populations.

Another strategy that has been suggested involves the capacity development of fac-
ulty to deliver implicit racial bias instruction, developing their skills, knowledge, and
confidence to educate on this highly emotive and polarizing topic regardless of their racial
group [34,63]. In addition to this, researchers have proposed developing a standardized
language of ‘race’ across the curriculum, which can reduce the hidden influence of those in
higher positions of power exerting behaviors and attitudes that are inadvertently shaping
healthcare students’ biases [24]. However, these strategies would involve substantial in-
vestment from organizations and have not been formally evaluated in research studies [56].

6.4. Organizational Commitment to Recruit and Retain Diverse Staff

One organizational approach to reducing implicit racial bias is to address recruitment
policies and develop an inclusive environment that helps retain diverse staff. A recent
article provides recommendations for institutions to consider when evaluating the influ-
ence of implicit racial bias on recruitment, retention, and advancement processes [66]. An
example of the recommendations includes assessing the use of language in recruitment
materials, considering where job opportunities are advertised, improving faculty review-
ing processes to recognize talent within the diverse staff and provide clear information,
mentoring, and support regarding formal processes for promotion (see 66, for all recom-
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mendations). Students recognize the need for diverse staff. Whitla et al. [67] reported that
83% of 639 medical students stated in a US telephone survey that diversity of the clinical
faculty is important to enhance the educational experience. However, in a review study by
Hernandez [68] it was proposed that if students are aware that staff has been appointed
due to affirmative action policies, it reduces the effect of resistance to implicit racial bias
instruction. Therefore, it is important to have a clear inclusion strategy and be transparent
about institutional-level commitment to reducing bias in recruitment, hiring, and retention
practices and processes [33].

6.5. Creating Trusting Spaces

Commentators suggest that safe learning environments are vital to enable students to
critically engage with race discourse and reduce the likelihood of self-guilt and shame that
can lead to hesitant and resistant learners [47,69]. Some educational interventions draw on
the sociological theory of intergroup contact which facilitates contact between members
of different groups to increase positive attitudes between them. Whitla et al. [67] found
that interracial contact with racially diverse peers led students from the dominant group to
have increased knowledge, understanding, and awareness of equity issues. Many studies
indicate the importance of informal networks and support groups and suggest faculty
should help students to benefit from interracial communication by allocating diverse
peers for group work. These connections can provide positive experiences that counter
stereotypic presumptions, expand social networks, and increase access to knowledge and
resources for racial and ethnic minority students that can determine success on the training
course [48].

7. Future Directions

Both healthcare education and organizations are adopting various strategies to re-
duce implicit racial bias and improve racial and ethnic minority students’ experiences,
performance, and retention. However, there are multiple sources of racial bias, and targets
for intervention may need to explore combinations of strategies. The use of the IAT to
measure implicit racial bias in healthcare student populations tends to focus on the impact
of racial bias on clinical attitudes and behaviors towards diverse patients, with only limited
high-quality empirical research exploring the impact of implicit racial biases on racial
and ethnic minority healthcare students’ experiences and even less research outside of
medical education settings. Much of the literature exists in the US and further research
would benefit from insights across various geographical locations, larger sample sizes,
and differential impact according to diversity within the student, faculty, clinical and local
population, as this will determine exposure to interracial contact and interactions.

Most educational interventions examining racial and ethnic minority healthcare stu-
dent experiences tend to group all non-white racial groups as one homogenous group.
Future research might explore differential experiences of healthcare education and place-
ments across racial groups considered to be a minority. Many studies have highlighted the
ethnicity differential attainment gap; however further evidence may benefit from quali-
tative approaches to develop an in-depth understanding of disparities between students
from different racial groups. Finally, there is an urgent need for higher quality studies
evaluating the effectiveness of interventions to reduce implicit bias in healthcare education
settings. At present, few controlled studies are testing whether interventions are effective,
and there is an overreliance on survey research. This is understandable; such studies would
require organizational cooperation and commitment. However, this is crucial in order to
enable understanding of which strategies are likely to be most effective and which should
be supported more widely.

8. Limitations

The current study is a narrative review of the literature examining the experiences
and impacts of implicit racial biases amongst healthcare students, and as noted further
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research is warranted to truly understand the wide-ranging implications. The approach
is taken, a narrative review means that this study has identified previous research that
describes the problem of interest. For a more comprehensive analysis, we suggest a
systematic review to capture all research published on this topic. Nevertheless, this
narrative review has highlighted the importance of understanding the impact of implicit
racial bias on healthcare students, and the implication for healthcare professions if not
addressed. This narrative review also highlights the need for further research exploration
to identify effective interventions to address implicit racial biases and to prevent these
experiences from occurring.

9. Conclusions

This review focused on understanding healthcare students’ experiences of implicit
racial bias and found that students are exposed to racial biases within their learning and
placement environments. Healthcare students are unintentionally exposed to biased atti-
tudes, beliefs, and thoughts from fellow healthcare students, educators, and clinical staff,
which can influence their verbal and non-verbal behavior towards racialized healthcare
students leading to negative experiences such as isolation, reduced confidence, and lack of
support. Much of the implicit racial bias literature focus on the downstream consequences
for patient care delivery, however, further research may seek to explore how implicit racial
prejudices, stereotypes, and attitudes affect relationships between healthcare students
from diverse racial and ethnic backgrounds and how this impairs their social and learning
experiences as well as their experiences within the clinical environment. Studies suggest
that implicit racial bias is facilitated via different mechanisms and sources in healthcare,
including students, faculty, healthcare professionals, as well as the curriculum and or-
ganizational culture, indicating that implicit bias is multifaceted in nature and likely to
require multiple interventions. Several promising interventions have been developed and
tested empirically, however the literature would benefit from larger sample sizes, multi-site
studies for further understanding of how implicit racial bias negatively impacts healthcare
student experiences. Further to this, few interventions address multiple sources of implicit
racial bias and how they interact to lead to negative educational outcomes and experiences
for underrepresented students, which can be difficult with such a nebulous concept. Fu-
ture studies may usefully examine interventions with long-term reduction, investigate
differential experiences between racialized students, and management of implicit racial
bias.

Author Contributions: Conceptualization, O.R.J. and J.J.; methodology, O.R.J. and J.J.; software,
O.R.J.; validation, (not applicable); formal analysis, O.R.J.; investigation, (not applicable).; resources,
(not applicable).; data curation, (not applicable).; writing—original draft preparation, O.R.J.; writing—
review and editing, J.J.; S.W.F.; R.R.-W.; R.A.; supervision, J.J.; project administration, O.R.J. All
authors have read and agreed to the published version of the manuscript.

Funding: This report is independent research funded by the National Institute for Health Research
Yorkshire and Humber ARC [under grant NIHR200166] and the NIHR Yorkshire and Humber Patient
Safety Translational Research Centre [under grant PSTRC-2016-006]. The views expressed in this
publication are those of the authors and not necessarily those of the National Institute for Health
Research or the Department of Health and Social Care.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Woolf, K.; Potts, H.; McManus, I. Ethnicity and academic performance in UK trained doctors and medical students: Systematic

review and meta-analysis. BMJ 2011, 342, d901. [CrossRef] [PubMed]
2. Claridge, H.; Stone, K.; Ussher, M. The ethnicity attainment gap among medical and biomedical science students: A qualitative

study. BMC Med. Educ. 2018, 18, 325. [CrossRef] [PubMed]

http://doi.org/10.1136/bmj.d901
http://www.ncbi.nlm.nih.gov/pubmed/21385802
http://doi.org/10.1186/s12909-018-1426-5
http://www.ncbi.nlm.nih.gov/pubmed/30594175


Int. J. Environ. Res. Public Health 2021, 18, 12771 13 of 15

3. Hope, D.; Dewar, A.; Hothersall, E.J.; Leach, J.P.; Cameron, I.; Jaap, A. Measuring differential attainment: A longitudinal analysis
of assessment results for 1512 medical students at four Scottish medical schools. BMJ Open 2021, 11, e046056. [CrossRef] [PubMed]

4. Orom, H.; Semalulu, T.; Underwood, W. The Social and Learning Environments Experienced by Underrepresented Minority
Medical Students. Acad. Med. 2013, 88, 1765–1777. [CrossRef] [PubMed]

5. Odom, K.L.; Roberts, L.M.; Johnson, R.L.; Cooper, L.A. Exploring Obstacles to and Opportunities for Professional Success Among
Ethnic Minority Medical Students. Acad. Med. 2007, 82, 146–153. [CrossRef] [PubMed]

6. Dickins, K.; Levinson, D.; Smith, S.G.; Humphrey, H.J. The Minority Student Voice at One Medical School. Acad. Med. 2013, 88,
73–79. [CrossRef]

7. AAMC Data Warehouse. Figure 13: Percentage of U.S. Medical School Graduates by Race/Ethnicity (Alone), Academic Year 2018–
2019. Available online: https://www.aamc.org/data-reports/workforce/interactive-data/figure-13-percentage-us-medical-
school-graduates-race/ethnicity-alone-academic-year-2018-2019 (accessed on 19 September 2021).

8. Lett, L.A.; Murdock, H.M.; Orji, W.U.; Aysola, J.; Sebro, R. Trends in Racial/Ethnic Representation Among US Medical Students.
JAMA Netw. Open 2019, 2, e1910490. [CrossRef]

9. Woolf, K. Differential attainment in medical education and training. BMJ 2020, 368, m339. [CrossRef]
10. Salsberg, E.; Richwine, C.; Westergaard, S.; Martinez, M.P.; Oyeyemi, T.; Vichare, A.; Chen, C.P. Estimation and Comparison

of Current and Future Racial/Ethnic Representation in the US Health Care Workforce. JAMA Netw. Open 2021, 4, e213789.
[CrossRef]

11. Marcelin, J.R.; Siraj, D.S.; Victor, R.; Kotadia, S.; Maldonado, Y.A. The Impact of Unconscious Bias in Healthcare: How to
Recognize and Mitigate It. J. Infect. Dis. 2019, 220, S62–S73. [CrossRef]

12. Williams, D.R.; Cooper, L.A. Reducing Racial Inequities in Health: Using What We Already Know to Take Action. Int. J. Environ.
Res. Public Health 2019, 16, 606. [CrossRef]

13. Hagiwara, N.; Kron, F.W.; Scerbo, M.W.; Watson, G.S. A call for grounding implicit bias training in clinical and translational
frameworks. Lancet 2020, 395, 1457–1460. [CrossRef]

14. Sue, D.W.; Capodilupo, C.M.; Torino, G.C.; Bucceri, J.M.; Holder, A.M.B.; Nadal, K.L.; Esquilin, M. Racial microaggressions in
everyday life: Implications for clinical practice. Am. Psychol. 2007, 62, 271–286. [CrossRef]

15. Greenwald, A.G.; McGhee, D.E.; Schwartz, J.L.K. Measuring individual differences in implicit cognition: The implicit association
test. J. Pers. Soc. Psychol. 1998, 74, 1464–1480. [CrossRef]

16. Fitzgerald, C.; Hurst, S. Implicit bias in healthcare professionals: A systematic review. BMC Med. Ethics 2017, 18, 19. [CrossRef]
17. Oswald, F.L.; Mitchell, G.; Blanton, H.; Jaccard, J.; Tetlock, P.E. Predicting ethnic and racial discrimination: A meta-analysis of IAT

criterion studies. J. Pers. Soc. Psychol. 2013, 105, 171–192. [CrossRef]
18. Zestcott, C.A.; Blair, I.V.; Stone, J. Examining the presence, consequences, and reduction of implicit bias in health care: A narrative

review. Group Process. Intergroup Relat. 2016, 19, 528–542. [CrossRef]
19. Maina, I.W.; Belton, T.D.; Ginzberg, S.; Singh, A.; Johnson, T.J. A decade of studying implicit racial/ethnic bias in healthcare

providers using the implicit association test. Soc. Sci. Med. 2018, 199, 219–229. [CrossRef]
20. Braun, L.; Saunders, B. Avoiding Racial Essentialism in Medical Science Curricula. AMA J. Ethics 2017, 19, 518–527. [CrossRef]
21. Lim, G.H.T.; The Neurology and Neurosurgery Interest Group; Sibanda, Z.; Erhabor, J.; Bandyopadhyay, S. Students’ perceptions

on race in medical education and healthcare. Perspect. Med. Educ. 2021, 10, 130–134. [CrossRef]
22. Rotenstein, L.S.; Ramos, M.; Torre, M.; Segal, J.B.; Peluso, M.J.; Guille, C.; Sen, S.; Mata, D.A. Prevalence of Depression, Depressive

Symptoms, and Suicidal Ideation Among Medical Students. JAMA 2016, 316, 2214–2236. [CrossRef]
23. Puthran, R.; Zhang, M.W.B.; Tam, W.; Ho, R. Prevalence of depression amongst medical students: A meta-analysis. Med. Educ.

2016, 50, 456–468. [CrossRef] [PubMed]
24. Tsai, J.; Ucik, L.; Baldwin, N.; Hasslinger, C.; George, P. Race Matters? Examining and Rethinking Race Portrayal in Preclinical

Medical Education. Acad. Med. 2016, 91, 916–920. [CrossRef] [PubMed]
25. Annoh, R.; Mensah, E. Lived experiences of UK Black Ophthalmology Trainees in the NHS. Eye 2021, 35, 1811–1814. [CrossRef]

[PubMed]
26. AAMC. Table 13: Practice Specialty, Males by Race/Ethnicity. 2018. Available online: https://www.aamc.org/data-reports/

workforce/data/table-13-practice-specialty-males-race/ethnicity-2018 (accessed on 31 December 2018).
27. Hall, W.J.; Chapman, M.V.; Lee, K.M.; Merino, Y.M.; Thomas, T.W.; Payne, B.K.; Eng, E.; Day, S.; Coyne-Beasley, T. Implicit

Racial/Ethnic Bias Among Health Care Professionals and Its Influence on Health Care Outcomes: A Systematic Review. Am. J.
Public Health 2015, 105, e60–e76. [CrossRef] [PubMed]

28. Saha, S. Student Body Racial and Ethnic Composition and Diversity-Related Outcomes in US Medical Schools. JAMA 2008, 300,
1135–1145. [CrossRef]

29. Johnson, J.; Mitchinson, L.; Parmar, M.; Opio-Te, G.; Serrant, L.; Grange, A. Do Black, Asian and Minority Ethnic nurses and
midwives experience a career delay? A cross-sectional survey investigating career progression barriers. Contemp. Nurse 2021, 57,
99–112. [CrossRef]

30. NHS England. Workforce Race Equality Standard 2020. Available online: https://www.england.nhs.uk/publication/workforce-
race-equality-standard-2020-supporting-data/ (accessed on 29 August 2021).

31. Sukhera, J.; Wodzinski, M.; Rehman, M.; Gonzalez, C.M. The Implicit Association Test in health professions education: A
meta-narrative review. Perspect. Med. Educ. 2019, 8, 267–275. [CrossRef]

http://doi.org/10.1136/bmjopen-2020-046056
http://www.ncbi.nlm.nih.gov/pubmed/34479932
http://doi.org/10.1097/ACM.0b013e3182a7a3af
http://www.ncbi.nlm.nih.gov/pubmed/24072111
http://doi.org/10.1097/ACM.0b013e31802d8f2c
http://www.ncbi.nlm.nih.gov/pubmed/17264692
http://doi.org/10.1097/ACM.0b013e3182769513
https://www.aamc.org/data-reports/workforce/interactive-data/figure-13-percentage-us-medical-school-graduates-race/ethnicity-alone-academic-year-2018-2019
https://www.aamc.org/data-reports/workforce/interactive-data/figure-13-percentage-us-medical-school-graduates-race/ethnicity-alone-academic-year-2018-2019
http://doi.org/10.1001/jamanetworkopen.2019.10490
http://doi.org/10.1136/bmj.m339
http://doi.org/10.1001/jamanetworkopen.2021.3789
http://doi.org/10.1093/infdis/jiz214
http://doi.org/10.3390/ijerph16040606
http://doi.org/10.1016/S0140-6736(20)30846-1
http://doi.org/10.1037/0003-066X.62.4.271
http://doi.org/10.1037/0022-3514.74.6.1464
http://doi.org/10.1186/s12910-017-0179-8
http://doi.org/10.1037/a0032734
http://doi.org/10.1177/1368430216642029
http://doi.org/10.1016/j.socscimed.2017.05.009
http://doi.org/10.1001/journalofethics.2017.19.6.peer1-1706
http://doi.org/10.1007/s40037-020-00645-6
http://doi.org/10.1001/jama.2016.17324
http://doi.org/10.1111/medu.12962
http://www.ncbi.nlm.nih.gov/pubmed/26995484
http://doi.org/10.1097/ACM.0000000000001232
http://www.ncbi.nlm.nih.gov/pubmed/27166865
http://doi.org/10.1038/s41433-021-01473-6
http://www.ncbi.nlm.nih.gov/pubmed/33664510
https://www.aamc.org/data-reports/workforce/data/table-13-practice-specialty-males-race/ethnicity-2018
https://www.aamc.org/data-reports/workforce/data/table-13-practice-specialty-males-race/ethnicity-2018
http://doi.org/10.2105/AJPH.2015.302903
http://www.ncbi.nlm.nih.gov/pubmed/26469668
http://doi.org/10.1001/jama.300.10.1135
http://doi.org/10.1080/10376178.2021.1927775
https://www.england.nhs.uk/publication/workforce-race-equality-standard-2020-supporting-data/
https://www.england.nhs.uk/publication/workforce-race-equality-standard-2020-supporting-data/
http://doi.org/10.1007/s40037-019-00533-8


Int. J. Environ. Res. Public Health 2021, 18, 12771 14 of 15

32. Smedley, B.D.; Stith, A.Y.; Nelson, A.R. Unequal Treatment: Confronting Racial and Ethnic Disparities in Health Care. J. Natl.
Med. Assoc. 2002, 94, 666–668.

33. Mateo, C.M.; Williams, D.R. More Than Words: A Vision to Address Bias and Reduce Discrimination in the Health Professions
Learning Environment. Acad. Med. 2020, 95, S169–S177. [CrossRef]

34. González, C.M.; Kim, M.Y.; Marantz, P.R. Implicit Bias and Its Relation to Health Disparities: A Teaching Program and Survey of
Medical Students. Teach. Learn. Med. 2014, 26, 64–71. [CrossRef]

35. Van Ryn, M.; Hardeman, R.R.; Phelan, S.M.; Burgess, D.J.; Dovidio, J.F.; Herrin, J.; Burke, S.E.; Nelson, D.B.; Perry, S.; Yeazel,
M.W.; et al. Medical School Experiences Associated with Change in Implicit Racial Bias Among 3547 Students: A Medical Student
CHANGES Study Report. J. Gen. Intern. Med. 2015, 30, 1748–1756. [CrossRef]

36. Charlesworth, T.E.S.; Banaji, M.R. Patterns of Implicit and Explicit Attitudes: I. Long-Term Change and Stability From 2007 to
2016. Psychol. Sci. 2019, 30, 174–192. [CrossRef]

37. Karani, R.; Varpio, L.; May, W.; Horsley, T.; Chenault, J.; Miller, K.H.; O’Brien, B. Commentary. Acad. Med. 2017, 92, S1–S6.
[CrossRef]

38. Morrison, N.; Chimkupete, P. Double jeopardy: Black and female in medicine. Clin. Teach. 2020, 17, 566–568. [CrossRef]
39. Berg, K.; Blatt, B.; Lopreiato, J.; Jung, J.; Schaeffer, A.; Heil, D.; Owens, T.; Carter-Nolan, P.L.; Berg, D.; Veloski, J.; et al.

Standardized Patient Assessment of Medical Student Empathy. Acad. Med. 2015, 90, 105–111. [CrossRef]
40. Ali, K.; McColl, E.; Tredwin, C.; Hanks, S.; Coelho, C.; Witton, R. Addressing racial inequalities in dental education: Decolonising

the dental curricula. Br. Dent. J. 2021, 230, 165–169. [CrossRef]
41. Yeates, P.; Woolf, K.; Benbow, E.; Davies, B.; Boohan, M.; Eva, K. A randomised trial of the influence of racial stereotype bias on

examiners’ scores, feedback and recollections in undergraduate clinical exams. BMC Med. 2017, 15, 179. [CrossRef]
42. Chao, I.C.I.; Violato, E.; Concannon, B.; McCartan, C.; King, S.; Roberts, M.R. Ethnic and gender bias in objective structured

clinical examination: A critical review. Educ. Health Prof. 2021, 4, 37. [CrossRef]
43. White-Means, S.; Dong, Z.; Hufstader, M.; Brown, L.T. Cultural Competency, Race, and Skin Tone Bias Among Pharmacy, Nursing,

and Medical Students. Med. Care Res. Rev. 2009, 66, 436–455. [CrossRef]
44. Haider, A.H.; Sexton, J.; Sriram, N.; Cooper, L.A.; Efron, D.T.; Swoboda, S.; Villegas, C.V.; Haut, E.; Bonds, M.; Pronovost, P.J.; et al.

Association of Unconscious Race and Social Class Bias with Vignette-Based Clinical Assessments by Medical Students. JAMA
2011, 306, 942–951. [CrossRef] [PubMed]

45. Ruben, M.; Saks, N.S. Addressing Implicit Bias in First-Year Medical Students: A Longitudinal, Multidisciplinary Training
Program. Med. Sci. Educ. 2020, 30, 1419–1426. [CrossRef] [PubMed]

46. Hoffman, K.M.; Trawalter, S.; Axt, J.R.; Oliver, M.N. Racial bias in pain assessment and treatment recommendations, and false
beliefs about biological differences between blacks and whites. Proc. Natl. Acad. Sci. USA 2016, 113, 4296–4301. [CrossRef]
[PubMed]

47. Gonzalez, C.M.; Deno, M.L.; Kintzer, E.; Marantz, P.R.; Lypson, M.L.; McKee, M.D. A Qualitative Study of New York Medical
Student Views on Implicit Bias Instruction: Implications for Curriculum Development. J. Gen. Intern. Med. 2019, 34, 692–698.
[CrossRef] [PubMed]

48. Vaughan, S.; Sanders, T.; Crossley, N.; O’Neill, P.; Wass, V. Bridging the gap: The roles of social capital and ethnicity in medical
student achievement. Med. Educ. 2015, 49, 114–123. [CrossRef] [PubMed]

49. Dovidio, J.F.; Pearson, A.R.; Penner, L.A. Aversive Racism, Implicit Bias, and Microaggressions. Microaggress. Theory 2018, 16–27.
[CrossRef]

50. Isik, U.; Wouters, A.; Croiset, G.; Kusurkar, R.A. What kind of support do I need to be successful as an ethnic minority medical
student? A qualitative study. BMC Med. Educ. 2021, 21, 1–12. [CrossRef]

51. Gonzalez, C.M.; Garba, R.J.; Liguori, A.; Marantz, P.R.; McKee, M.D.; Lypson, M.L. How to Make or Break Implicit Bias Instruction.
Acad. Med. 2018, 93, S74–S81. [CrossRef]

52. Lee, K.B.; Vaishnavi, S.N.; Lau, S.; Andriole, D.A.; Jeffe, D. Cultural Competency in Medical Education: Demographic Differences
Associated with Medical Student Communication Styles and Clinical Clerkship Feedback. J. Natl. Med. Assoc. 2009, 101, 116–126.
[CrossRef]

53. Ross, D.A.; Boatright, D.; Nunez-Smith, M.; Jordan, A.; Chekroud, A.; Moore, E.Z. Differences in words used to describe racial
and gender groups in Medical Student Performance Evaluations. PLoS ONE 2017, 12, e0181659. [CrossRef]

54. Tobon, A.L.; Flores, J.M.; Taylor, J.H.; Johnson, I.; Landeros-Weisenberger, A.; Aboiralor, O.; Avila-Quintero, V.J.; Bloch, M.H.
Racial Implicit Associations in Psychiatric Diagnosis, Treatment, and Compliance Expectations. Acad. Psychiatry 2021, 45, 23–33.
[CrossRef]

55. Chapman, E.N.; Kaatz, A.; Carnes, M. Physicians and Implicit Bias: How Doctors May Unwittingly Perpetuate Health Care
Disparities. J. Gen. Intern. Med. 2013, 28, 1504–1510. [CrossRef]

56. Diaz, T.; Navarro, J.R.; Chen, E.H. An Institutional Approach to Fostering Inclusion and Addressing Racial Bias: Implications for
Diversity in Academic Medicine. Teach. Learn. Med. 2020, 32, 110–116. [CrossRef]

57. Gonzalez, C.M.; Noah, Y.S.; Correa, N.; Archer-Dyer, H.; Weingarten-Arams, J.; Sukhera, J. Qualitative analysis of medical student
reflections on the implicit association test. Med. Educ. 2021, 55, 741–748. [CrossRef]

58. Capers, Q.; Clinchot, D.; McDougle, L.; Greenwald, A. Implicit Racial Bias in Medical School Admissions. Acad. Med. 2017, 92,
365–369. [CrossRef]

http://doi.org/10.1097/ACM.0000000000003684
http://doi.org/10.1080/10401334.2013.857341
http://doi.org/10.1007/s11606-015-3447-7
http://doi.org/10.1177/0956797618813087
http://doi.org/10.1097/ACM.0000000000001928
http://doi.org/10.1111/tct.13247
http://doi.org/10.1097/ACM.0000000000000529
http://doi.org/10.1038/s41415-020-2598-z
http://doi.org/10.1186/s12916-017-0943-0
http://doi.org/10.4103/EHP.EHP_2_21
http://doi.org/10.1177/1077558709333995
http://doi.org/10.1001/jama.2011.1248
http://www.ncbi.nlm.nih.gov/pubmed/21900134
http://doi.org/10.1007/s40670-020-01047-3
http://www.ncbi.nlm.nih.gov/pubmed/34457809
http://doi.org/10.1073/pnas.1516047113
http://www.ncbi.nlm.nih.gov/pubmed/27044069
http://doi.org/10.1007/s11606-019-04891-1
http://www.ncbi.nlm.nih.gov/pubmed/30993612
http://doi.org/10.1111/medu.12597
http://www.ncbi.nlm.nih.gov/pubmed/25545579
http://doi.org/10.1002/9781119466642.ch2
http://doi.org/10.1186/s12909-020-02423-8
http://doi.org/10.1097/ACM.0000000000002386
http://doi.org/10.1016/S0027-9684(15)30823-3
http://doi.org/10.1371/journal.pone.0181659
http://doi.org/10.1007/s40596-020-01370-2
http://doi.org/10.1007/s11606-013-2441-1
http://doi.org/10.1080/10401334.2019.1670665
http://doi.org/10.1111/medu.14468
http://doi.org/10.1097/ACM.0000000000001388


Int. J. Environ. Res. Public Health 2021, 18, 12771 15 of 15

59. Piel, F.B.; Patil, A.P.; Howes, R.E.; Nyangiri, O.A.; Gething, P.; Williams, T.N.; Weatherall, D.J.; Hay, S.I. Global distribution of the
sickle cell gene and geographical confirmation of the malaria hypothesis. Nat. Commun. 2010, 1, 104. [CrossRef]

60. Burke, S.E.; Dovidio, J.F.; Perry, S.P.; Burgess, D.J.; Hardeman, R.R.; Phelan, S.M.; Cunningham, B.; Yeazel, M.W.; Przedworski,
J.M.; Van Ryn, M. Informal Training Experiences and Explicit Bias against African Americans among Medical Students. Soc.
Psychol. Q. 2017, 80, 65–84. [CrossRef]

61. Stone, J.; Moskowitz, G.B.; Zestcott, C.A.; Wolsiefer, K.J. Testing active learning workshops for reducing implicit stereotyping of
Hispanics by majority and minority group medical students. Stigma Health 2020, 5, 94–103. [CrossRef]

62. Gonzalez, C.M.; Deno, M.L.; Kintzer, E.; Marantz, P.R.; Lypson, M.L.; McKee, M.D. Patient perspectives on racial and ethnic
implicit bias in clinical encounters: Implications for curriculum development. Patient Educ. Couns. 2018, 101, 1669–1675.
[CrossRef]

63. Gonzalez, C.M.; Lypson, M.L.; Sukhera, J. Twelve tips for teaching implicit bias recognition and management. Med. Teach. 2021,
1–11. [CrossRef]

64. Amutah, C.; Greenidge, K.; Mante, A.; Munyikwa, M.; Surya, S.L.; Higginbotham, E.; Jones, D.S.; Lavizzo-Mourey, R.; Roberts,
D.; Tsai, J.; et al. Misrepresenting Race—The Role of Medical Schools in Propagating Physician Bias. N. Engl. J. Med. 2021, 384,
872–878. [CrossRef]

65. Sukhera, J.; Watling, C.J.; Gonzalez, C.M. Implicit Bias in Health Professions. Acad. Med. 2020, 95, 717–723. [CrossRef]
66. Russell, J.A.; Brock, S.; Rudisill, M.E. Recognizing the Impact of Bias in Faculty Recruitment, Retention, and Advancement

Processes. Kinesiol. Rev. 2019, 8, 291–295. [CrossRef]
67. Whitla, D.K.; Orfield, G.; Silen, W.; Teperow, C.; Howard, C.; Reede, J. Educational Benefits of Diversity in Medical School. Acad.

Med. 2003, 78, 460–466. [CrossRef]
68. Hernandez, R.A.; Haidet, P.; Gill, A.C.; Teal, C.R. Fostering students’ reflection about bias in healthcare: Cognitive dissonance

and the role of personal and normative standards. Med. Teach. 2012, 35, 1082. [CrossRef]
69. Sukhera, J.; Watling, C. A Framework for Integrating Implicit Bias Recognition into Health Professions Education. Acad. Med.

2018, 93, 35–40. [CrossRef] [PubMed]

http://doi.org/10.1038/ncomms1104
http://doi.org/10.1177/0190272516668166
http://doi.org/10.1037/sah0000179
http://doi.org/10.1016/j.pec.2018.05.016
http://doi.org/10.1080/0142159X.2021.1879378
http://doi.org/10.1056/NEJMms2025768
http://doi.org/10.1097/ACM.0000000000003173
http://doi.org/10.1123/kr.2019-0043
http://doi.org/10.1097/00001888-200305000-00007
http://doi.org/10.3109/0142159X.2012.733453
http://doi.org/10.1097/ACM.0000000000001819
http://www.ncbi.nlm.nih.gov/pubmed/28658015

	Introduction 
	The Rationale for the Present Review 
	Aims and Context of the Present Review 

	Materials and Methods 
	Trends in Implicit Racial Bias Research in Healthcare Education 
	Sources of Implicit Racial Bias 
	Peer to Peer 
	Healthcare Educators and Assessors 
	Hospital and Clinic Environments during Placements 
	Learning Environments 

	Personal Consequences of Racial Bias for Racial and Ethnic Minority Healthcare Students 
	Current Interventions and Recommendations 
	Raising Awareness of Implicit Racial Bias 
	Teaching Bias Mitigation Strategies 
	Reduce Misrepresentation of Race in the Healthcare Curriculum 
	Organizational Commitment to Recruit and Retain Diverse Staff 
	Creating Trusting Spaces 

	Future Directions 
	Limitations 
	Conclusions 
	References

