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BACKGROUND:Accumulating evidence suggests that cli-
nician racial/gender decision-making biases in some in-
stances contribute to health disparities. Previous work
has produced evidence of such biases in medical
students.
OBJECTIVE: To identify contextual attributes in medical
schools associated on average with low levels of racial/
gender clinical decision-making biases.
DESIGN: A mixed-method design using comparison case
studies of 15 medical schools selected based on results of
a previous survey of student decision-making bias: 7
schools whose students collectively had, and 8 schools
whose students had not shown evidence of such biases.
PARTICIPANTS: Purposively sampled faculty, staff, un-
derrepresented minority medical students, and clinical-
level medical students at each school.
MAIN MEASURES: Quantitative descriptive data and
qualitative interview and focus group data assessing 32
school attributes theorized in the literature to be associ-
ated with formation of decision-making and biases. We
used amixed-method analytic design with standard qual-
itative analysis and fuzzy set qualitative comparative
analysis.
KEY RESULTS: Across the 15 schools, a total of 104
faculty, administrators and staff and 21 students partic-
ipated in individual interviews, and 196 students partic-
ipated in 29 focus groups. While no single attribute or
group of attributes distinguished the two clusters of
schools, analysis showed some contextual attributeswere
seen more commonly in schools whose students had not
demonstrated biases: longitudinal reflective small group
sessions; non-accusatory approach to training in diversi-
ty; longitudinal, integrated diversity curriculum; admis-
sions priorities and action steps toward a diverse student
body; and school service orientation to the community.
CONCLUSIONS: We identified several potentially modifi-
able elements of the training environment that are more

common in schools whose students do not show evidence
of racial and gender biases.
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INTRODUCTION

Race, gender, and socioeconomic status remain key determi-
nants of the quality of health care a person receives as well as
the health outcome experienced.1–4 The causes of such dispar-
ities aremultifactorial and include life circumstances; access to
health care; and challenges of language, communication, and
trust barriers.1,3 A growing body of research also demonstrates
that stereotyping and bias on the part of practicing clinicians
can contribute to disparities.5–21

In earlier work, we explored the origins of these biases by
testing for their presence in senior medical students using
clinical vignettes.22We examined the effects of varying patient
race, gender, and socioeconomic status (SES) on student rec-
ommendations for further diagnostic or therapeutic steps. The
results, while complex, showed that race, gender, and socio-
economic status had influence on student clinical decision-
making. Importantly, we also found variations across the 84
participating schools in the extent to which each school’s
students, collectively, showed evidence suggestive of deci-
sional biases. Students at some schools on average showed
no apparent influence of patient race and gender on their
recommendations, while students at other schools appeared
to be so influenced.
The observed variation among schools in evidence of stu-

dent racial and gender decision-making biases raises the ques-
tion of whether and how medical schools can act to reduce or
eliminate these biases in their students. Although the Liaison
Committee on Medical Education (LCME) has required
schools to include cultural competency training in their cur-
ricula as a possible step to reducing health disparities, the
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evidence base linking the recommended content to student
outcomes is unclear.23 We are not aware of other systematic
educational approaches—outside of that falling under the
rubric of cultural competency training—that have been rec-
ommended to medical schools to assure their students make
unbiased clinical decisions. Furthermore, there is no evidence
of effects of specific cultural competency training approaches
on improving health outcomes that can guide educators.24

We undertook to study what elements of the medical school
context or training might be associated on average with low
levels of racial or gender biases in student clinical decision-
making. By searching for differences in school environment
and student training between schools whose students did or
did not show evidence of decisional biases on the survey, our
research goal was to identify actionable, feasible steps that
schools could take to eliminate racial, gender, and SES biases
in medical student clinical decision-making.

METHODS

Design and Overview. We conducted a mixed-method study
with 15 case studies of medical schools.

Sample. In our previous study, we administered to 4603 senior
medical students at 84 medical schools an Internet-based
survey that included a set of cardiac care clinical vignettes.22

We asked students to select one of two clinically equivalent
diagnostic or therapeutic recommendations. We varied the
vignette patients’ race, gender, and SES across the sample
while holding other clinical aspects fixed, and observed the
impacts on student recommendations of these changes in
patient attributes. We then analyzed the percentage of students
recommending procedural services within each subgroup of
patients’ attributes.
To identify specific schools for case studies in the current

study, we calculated for each of the 84 medical schools the
overall percentage of vignettes for which its students recom-
mended procedural services, without regard to patient attri-
butes. We then calculated percentages of procedural recom-
mendations for each patient racial/gender subgroup (i.e., Black
female, White male, etc.). Next, we calculated the mean abso-
lute difference between the overall percentage vignette proce-
dural recommendation for each school and the percentage of
procedural recommendations for each patient racial/gender
subgroup studied.
We selected schools for case studies from either end of a

distribution of schools by mean difference in recommenda-
tions due to race/gender (range of mean absolute % difference
in procedural recommendations: 0.8–14.1%). Sampled
schools were those with mean differences approaching zero
(Bno evidence of bias cluster^) and those whose mean differ-
ences were highest (Bevidence of bias^ cluster). Secondary
analyses of the earlier survey data had shown some variation

by geographic region and by self-categorization as private or
public, so we refined our school selection to represent varia-
tion in these characteristics.22

Data Collection.Case study quantitative and qualitative data
collection was guided by factors theorized or shown in the
literature to be influential in development of unbiased
student decision-making (Table 1). At each school, we gath-
ered a set of quantitative measures (e.g., census data for
surrounding community, medical student racial and gender
composition). We also conducted qualitative data collec-
tion: key informant interviews of 6–10 purposively selected
faculty (e.g., Dean of Undergraduate Medical Education,
Cultural Competency course director), 1–3 purposively se-
lected staff (e.g., staff director of admissions), and 1–3
purposively selected clinical-level medical students (e.g.,
underrepresented minority students identified by faculty as
likely to be helpfully informative); and 2 focus groups, each
of 6–10 clinical level medical students first responding to
school-wide recruitment emails. Interviews and focus
groups followed semi-structured guides (online Appendix
1) designed to capture aspects of the institutional and train-
ing context relevant both to the theorized factors and to the
participants’ areas of experience. Interviews and focus
groups were transcribed with names removed. All partici-
pants received gift cards for their participation.

Data Analysis. We conducted two complementary data
analytic processes with qualitative data: (1) standard quali-
tative analysis and (2) fuzzy set qualitative comparative
analysis. Quantitative data were integrated into the fuzzy
set analysis (see below) and provided one element contrib-
uting to interpreting the data in the standard qualitative
analysis.

Standard Qualitative Data Analysis. The standard qualitative
analysis followed an iterative grounded hermeneutic editing
approach,25 using as a foundation published concepts thought
to be influential on student clinical decision-making biases.
Four team members (one family physician, three medical
anthropologists) participated in review of transcripts for the
first three case studies to refine data collection processes. The
anthropologists and a medical sociologist then independently
reviewed the transcripts of one case study, each developing a
coding structure. After meeting to resolve differences in codes,
the process was repeated for two additional case studies to
develop a final coding structure. Subsequent case studies were
coded using this structure with periodic dual coding to confirm
reliability of coding. The coding team met regularly as addi-
tional case studies were reviewed to refine thematic structures
that were further modified in discussion with the full study
team. After completion of 14 case studies, a prefinal thematic
structure was reviewed at length. One additional case study
was used to confirm/disconfirm the prefinal structure.

2057Williams et al.: Medical school contexts and student biasesJGIM



Table 1 Attributes of Schools Examined in Each Case Study

Attribute Conceptual linkage to formation of unbiased
clinical decision-making

Thematic grouping for
fuzzy set qualitative
comparative analysis

1. Student experiences prior to entering medical school Experiential and peer influence: greater and more
diverse experience broadens student perspectives

Student Body

2. Student orientation toward community service Peer and values influence: peer attitudes toward needs
of others promote acceptance

Student Body

3. Stigmatizing of underrepresented minority students Peer influence: stigmatizing promotes concept of
Bother,^ devaluing diversity

Student Body

4. Class size Peer influence: larger class size exposes students to
greater spectrum of experiences and opinion

Student Body

5. Presence of diversity goals in formal school statement of
mission

Values influence: value attributed to diversity
promotes acceptance

School Priorities

6. Class racial, gender, and socioeconomic status
diversity—percent of underrepresented minority students
among graduates

Peer influence: exposure to diversity in peers
broadens student perspectives

School Priorities

7. Class racial, gender, and socioeconomic status
diversity—percent of ALANA (African, Latino, Asian,
Native American) students among graduates

Peer influence: exposure to diversity in peers
broadens student perspectives

School Priorities

8. Class racial, gender, and socioeconomic status
diversity—percent of female students among graduates

Peer influence: exposure to diversity in peers
broadens student perspectives

School Priorities

9. Presence of admissions priorities and/or preferences aimed
at diversity in student body—stated goals and programs to
increase diversity of student body, racial/ethnic/SES
diversity preferences in admissions

Structural influence: school creates mechanisms to
increase diversity, secondarily influencing student
attitudes

School Priorities

10. Transparency to students and applicants of admissions
preferences aimed at diversity in student body

Perceptions influence: student perceptions of fairness
of policy influence attitudes toward diversity

School Priorities

11. External pressures on school to increase diversity in
student body and faculty

Structural influence: school creates mechanisms to
increase diversity, secondarily influencing student
attitudes

School Priorities

12. School orientation toward community service Values influence: value attributed to needs of others
promotes acceptance

School Priorities

13. Student exposure to a diverse patient population Experiential influence: exposure to diversity broadens
student perspectives

Learning Environment

14. Faculty diversity—percent underrepresented minority Experiential influence: exposure to diversity in role
models broadens student perspectives

Learning Environment

15. Broad political context of state and region school is
located in, with regard to historical and current value in
diversity

Values influence: broad cultural value of acceptance
of diversity influences student attitudes

Learning Environment

16. Community racial and ethnic diversity Experiential influence: exposure to diversity broadens
student perspectives

Learning Environment

17. Early introduction to diverse patients Experiential influence: exposure to diversity broadens
student perspectives

Formal Training

18. Use of racially and ethnically diverse standardized
patients

Experiential influence: exposure to diversity broadens
student perspectives

Formal Training

19. Student confidence in skills for communicating with
diverse patients

Perceptions influence: student confidence in
communicating with diverse patient increases
willingness to accept diversity

Formal Training

20. Formal curriculum on diversity, cultural
competence—longitudinal integration

Knowledge influence, peer influence, perceptions
influence: increased awareness of problems in
communications, peer responses, perceptions of
personal contributions influence student acceptance

Formal Training

21. Formal curriculum on diversity, cultural
competence—presence, structure, tone of messaging

Knowledge influence, peer influence, perceptions
influence: increased awareness of problems in
communications, peer responses, perceptions of
personal contributions influence student acceptance

Formal Training

22. Formal curriculum on diversity, cultural
competence—student perspectives

Knowledge influence, peer influence, perceptions
influence: increased awareness of problems in
communications, peer responses, perceptions of
personal contributions influence student acceptance

Formal Training

23. Formal curriculum on diversity, cultural
competence—students taught specific skills in
intercultural communication

Perceptions influence: student confidence in
communicating with diverse patient increases
willingness to accept diversity

Formal Training

24. Formal curricular structures to maximize interaction
among students

Peer influence: exposure to diversity in and feedback
from peers broadens student perspectives

Formal Training

25. Role modeling of appropriate, non-biased interactions by
faculty

Important others influence: value attributed to
diversity and non-biased interactions by important
others promotes acceptance

Informal Training

26. Degree of impact of hierarchical structures on
communications

Important others influence: acceptance of diverse
opinions by important others promotes student
acceptance of diverse opinions

Informal Training

27. Role modeling of appropriate, non-biased interactions by
community teaching clinicians

Important others influence: value attributed to
diversity and non-biased interactions by important
others promotes acceptance

Informal Training

(continued on next page)
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Fuzzy Set Qualitative Comparative Analysis. Fuzzy set
qualitative comparative analysis (FSQCA) is an analytic ap-
proach based on set theory that can be used to identify multiple
pathways that lead to a common outcome. It can be most
useful in complex environments to identify circumstances or
factors that are Bnecessary^ or Bsufficient^—either singularly
or in combination—to produce a specified outcome. Because
our early qualitative data analysis made clear that there was no
single or group of school attributes that would invariably lead
to absence of decisional bias, we used FSQCA to help identify
multiple pathways to that outcome. Online Appendix 2 pre-
sents added detail about our approach to FSQCA, summarized
as follows.
We began with our list of 32 attributes linked to theorized

influences on development of biases in medical students
(Table 1). Following usual FSQCA approaches, and based
on both quantitative and qualitative data collected in the site
visits, the analytic team met together to first define the
observed characteristics of both a high (i.e., Bfully in the
set^) and a low (i.e., Bfully out of the set^) level of each
attribute theorized to be related to non-biased decision-
making. The team then scored each school from 1 to 5 for
each attribute, with a score of 5 representing a high level
(Bfully in the set^) of that characteristic.
The team meeting together also calculated a weighting

factor for each attribute based on our judgment of the reli-
ability of data representing that attribute, and the degree of
relevance of that attribute to theoretical influences on for-
mation of decision-making. Next, following the usual
FSQCA protocol, we grouped the 32 attributes into six
mutually exclusive categories based on shared themes: Stu-
dent Body, School Priorities, Learning Environment, For-
mal Training, Informal Training, and Opportunity for Re-
flection (Table 1). Category scores for each school were
calculated as the weighted mean score of all attributes in
that category and represented the degree to which that
school was Bin^ or Bout^ of that category of attributes theo-
rized to produce non-biased decision-making.

Because we were primarily interested in conditions
that would result in low decisional biases, we performed
a Bsufficiency first^ analysis, identifying categories and
attributes with high scores for being Bsufficient^ to
result in being in the Bno evidence of bias^ cluster. As
a second step, we then evaluated possible complex
configurations considering scores for both Bsufficient^
and Bnecessary.^

Integration of Qualitative Analysis and FSQCA. The
analytic processes were carried out in parallel, allowing
ongoing data collection and development of analytic
structures to be informed by both approaches. Iterative
examination of the data helped refine both analyses. The
final result of both analyses were brought together to
create the conclusions and recommendations, through a
series of team meetings focused on comparing and
integrating the findings from both approaches.

Review and Approval Process. The study protocol was
reviewed and approved by the University of New Mexico
Institutional Review Board. We also obtained approval to
conduct the case study from the Institutional Review Board
at each participating school. All participants gave informed
consent for participation.

RESULTS

Sample. Fifteen of 17 medical schools approached agreed to
participate in the case studies, including seven schools whose
students collectively appeared to show some evidence of
race/gender bias on the survey (Bevidence of bias^ cluster),
and eight schools whose students did not appear to show that
bias (Bno evidence of bias^ cluster). The mean response rate to
the earlier survey among these 15 schools was 52% (range 30–

Table 1. (continued)

Attribute Conceptual linkage to formation of unbiased
clinical decision-making

Thematic grouping for
fuzzy set qualitative
comparative analysis

28. Negative role modeling of inappropriate or biased
interactions by community teaching clinicians

Important others influence, values influence:
examples of biased interactions in role models
clarifies student values for non-biased communica-
tions

Informal Training

29. Student perceptions of pressure to conform to school
mission

Perceptions influence: perception of inappropriate
pressure by important others may decrease student
acceptance of opinions of others

Informal Training

30. Student perceptions of pressure to conform to school
mission, inconsistent with student desires

Perceptions influence: perception of inappropriate
pressure by important others may decrease student
acceptance of opinions of others

Informal Training

31. Student perceptions of pressure by faculty in personal and
career choices

Perceptions influence: perception of inappropriate
pressure by important others may decrease student
acceptance of opinions of others

Informal Training

32. Reflective, small group activities in curriculum Peer influence: exposure to feedback from peers
broadens student perspectives

Opportunity for Reflection
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78), higher than the mean for the full set of 84 schools that
participated in the survey, which was 40%. These schools
were balanced geographically and by self-described public/
private status within each cluster. Within the 15 schools, we
conducted a total of 29 focus groups with 196 clinical-level
medical students and individually interviewed 104 faculty,
administrators and staff, and 21 underrepresented minority
students.

Qualitative Analysis. We found no single attribute or set of
attributes that could universally distinguish between the two
clusters of schools. Instead, we found several attributes or
factors that occurred more commonly in the Bno evidence of
bias^ cluster. The more of these factors present in a school,
the greater the likelihood of that school being in the Bno
evidence of bias^ cluster of schools. Figure 1 presents these
factors, grouped into three overall categories: External
factors, Institutional factors, and Training Environment
factors.

External Factors. While all schools were obliged to meet the
LCME standard for providing training in cultural competency,
we found this standard was more likely to be highlighted and
described as important at schools in the Bno evidence of bias^
cluster.

Institutional Factors. While most schools spoke of their
interest in recruiting a diverse student body, we found that
schools in the Bno evidence of bias^ cluster were more likely
to emphasize this. In some cases, these schools created
admissions processes and selection criteria designed to truly
prioritize student diversity. Likewise, those in the Bno
evidence of bias^ cluster were somewhat more likely to
operate educational and recruitment pipeline programs in
underrepresented communities.

Training Environment. Several characteristics in both the
formal curriculum and informal training were more common
in the schools in the Bno evidence of bias^ group. These
schools were more likely to have longitudinal student small
groups providing an opportunity for reflective discussion. In
most cases, these groups had stable membership throughout
the pre-clinical training period. Schools in this Bno evidence of
bias^ cluster were also more likely to approach training on
topics such as cultural competency and clinician bias as pro-
fessionalism issues. This approach was non-accusatory and
less confrontational, perhaps appropriately described as more
positive, than the alternative, more deficit-based and judgmen-
tal approach seen more often in the Bevidence of bias^ cluster
of schools (emphasizing each individual’s biases and need to
correct a lack of understanding). The Bno evidence of bias^

Fig. 1 Multiple pathways for encouraging equitable decision-making in medical students.
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group of schools were also more likely to integrate and rein-
force discussion of cultural competency topics throughout the
4 years of training rather than present this subject in the format
of a dedicated, time-limited block of the curriculum.
In the informal aspect of training, wemore commonly heard

examples (particularly from students) of less hierarchical rela-
tions with residents and faculty and across professions at
schools in the Bno evidence of bias^ cluster. We also more
often heard in this cluster examples of rapid and transparent
responses by school administrators to instances of racial/
gender bias that occurred within the institutional setting. Fi-
nally, in these schools, we found a greater likelihood of wide
support among students and faculty for diversity of the student
body integrated throughout the curriculum. In contrast, we
were more likely to hear subtle statements of resentment of
perceived admissions or training advantages given to under-
represented student groups in the Bevidence of bias^ group of
schools.

Fuzzy Set Qualitative Comparative Analysis. Table 2 shows
the scores for Bsufficient^ and for Bnecessary^ for each
attribute and each category. In all instances, higher scores
represent greater association with the Bno evidence of bias^
cluster (a score of 0.8 is the conventional FSQCA threshold
score for association). Opportunity for Reflection and Formal
Training were the two individual categories with the highest
sufficient scores. Table 3 presents the sufficient and necessary
scores of selected combinations of categories with
Opportunity for Reflection and Formal Training. Any
combination that included high Opportunity for Reflection
had sufficient scores greater than 0.9. Thus, the presence in a
school of Opportunity for Reflection represented one path to
inclusion in the Bno evidence of bias^ cluster. Without
Opportunity for Reflection, when high Formal Training was
combined with either high Learning Environment or high
School Priorities, it increased sufficient scores (though not to
the level reached when Opportunity for Reflection was
present). These combinations represented a second path to
inclusion in the Bno evidence of bias^ cluster.
Examining the specific attributes within the three categories

in this second path (Formal Training with Learning Environ-
ment or School Priorities), Table 2 shows that Existence of
Integrated Diversity Curriculum, Skills for Diverse Groups,
Formal Structures for Student Interaction, Faculty Diversity,
Broad Political Context, and External Pressures on School
were highest scoring, and therefore most important.
We examined data from individual case study schools and

found them to be consistent with the results shown in Tables 2
and 3. Of the eight schools in the Bno evidence of bias^ cluster,
six had Opportunity for Reflection category scores of greater
than 0.5 with the two remaining schools each scoring at 0.5 or
more in at least one of the categories of School Priorities,
Learning Environment, or Formal Training. On the other hand,
of the seven schools in the Bevidence of bias^ cluster, six

scored at or below 0.5 in Opportunity for Reflection with the
one exception scoring below 0.5 on both the Faculty/Staff
Diversity and Existence of Integrated Diversity Curriculum
attributes.

Table 2 Association of Categories of Medical School Attributes and
of Specific Attributes with Unbiased Student Clinical Decision-

Making

Thematic category
Attribute

Sufficiency Necessity

Student Body 0.777 0.807
Prior experience of students with diverse
communities

0.859 0.702

Student orientation toward community
service

0.758 0.685

Absence of stigma toward URM students 0.654 0.820
Class size 0.839 0.636

School Priorities 0.805 0.647
Diversity goals in school mission 0.792 0.612
Diversity in graduates: URM 0.774 0.339
Diversity in graduates: ALANA 0.769 0.605
Diversity in graduates: gender 0.638 0.875
Admissions priorities promoting
diversity

0.750 0.667

Opacity/transparency admissions
diversity preferences

0.765 0.402

External pressures on school to foster
diversity

0.804 0.493

School community service orientation 0.696 0.751
Learning Environment 0.784 0.630
Exposure to diverse patients 0.687 0.702
Faculty diversity 0.898 0.445
Broad state/regional political context
regarding diversity

0.831 0.764

Diverse community composition 0.672 0.745
Formal Training 0.848 0.775
Early introduction to diverse patients 0.730 0.745
Use of diverse SP for interactional skills 0.769 0.549
Student confidence in communicating
with diverse patients

0.619 0.848

Existence of longitudinal, integrated
diversity curriculum

0.891 0.553

Diversity curriculum: tone of
presentation

0.728 0.860

Diversity curriculum: student perspective 0.712 0.851
Concrete skills training for diverse
groups

0.872 0.598

Formal structures for cross-group student
interactions

0.869 0.722

Informal Training 0.693 0.896
Positive role modeling by faculty 0.737 0.817
Hierarchy/approachability of faculty and
residents

0.702 0.819

Positive role modeling by community
clinicians

0.705 0.719

Negative role modeling by community
clinicians

0.631 0.571

Pressure to conform to school service
mission

0.601 0.946

Pressure conform school mission,
contrary to student desires

0.601 0.955

Pressure to conform to faculty values 0.650 0.901
Opportunity for Reflection 0.874 0.663
Longitudinal small group reflective
curricular component

0.874 0.663

Sufficiency = likelihood that attribute is sufficient to be associated with
schools whose students show unbiased decision-making. Necessity =
likelihood that attribute is necessary to be associated with schools
whose students show unbiased decision-making. Higher values indicate
stronger association; values of 0.80 or higher considered threshold to
show association
URM underrepresented minority; ALANA African, Latino(a), Asian, and
Native American; SP standardized patient
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To summarize, we found in FSQCA that Opportunity for
Reflection was sufficient—but not necessary—to be associat-
ed with one path to the Bno evidence of bias^ cluster. Combi-
nations involving selected attributes in the Formal Training,
Learning Environment, and School Priorities categories
showed high sufficiency, representing a second path to inclu-
sion in this Bno evidence of bias^ cluster.
Online Appendix 3 provides a few quotes illustrating data

from schools in both clusters.

DISCUSSION

Through a set of case studies, we found aspects of the training
environment that were more often present in medical schools
whose students collectively did not show evidence of racial
and gender biases in clinical decision-making in a prior survey.
By focusing on potentially modifiable elements of the training
environment, we have identified those aspects that could be
feasibly adopted by schools wishing to reduce the possibility
of these biases in their students. For example, our standard
qualitative analysis found a greater likelihood of the presence
of pipeline programs for underrepresented groups and of lon-
gitudinal small group reflective sessions in schools whose
students did not demonstrate biases (figure). Our fuzzy set
analysis found these Bno evidence of bias^ schools more
commonly provided concrete skills for working with diverse
groups and had longitudinal, integrated diversity curricula
(Table 2).
At first glance, it might appear that our two approaches to

data analysis (standard qualitative and fuzzy set qualitative
comparative) resulted in different answers to the question of
what steps medical educators might undertake to reduce
decision-making biases. On closer inspection, however, it is
apparent that these different approaches, while providing two

different windows on the problem, in fact have a high level of
concordance.
Both the qualitative analysis and the FSQCA suggest that

longitudinal small group reflective opportunities, found in
many, but not all of our Bno evidence of bias^ cluster, may
by itself be sufficient to reduce the likelihood of racial and
gender bias in student clinical decision-making. The FSQCA
also notes that having longitudinal small group reflective
sessions is not necessary to be associated with the Bno evi-
dence of bias^ group of schools. Alternatively, as suggested by
overlapping findings in the qualitative analysis and the
FSQCA, having several other attributes can be another path-
way to being in the Bno evidence of bias^ cluster. These
attributes include those grouped in Formal Training, School
Priorities, and Learning Environment in our FSQCA. In the
qualitative analysis, the overlapping and potentially actionable
characteristics were identified as the following:

& A professionalism-focused, non-accusatory approach to
training in diversity

& A longitudinal, integrated diversity curriculum

& Admissions priorities and action steps toward ensuring a
diverse student body

& School service orientation to the community

Our team initially anticipated that the content of instruction
in subjects such as cultural competency would be the most
important variable differentiating the two clusters of schools.
Remarkably, however, it appears that processes and environ-
ment of instruction were much more important. Creating train-
ing environments that (1) reflect diversity, (2) emphasize the
importance of equitable care by longitudinal and non-
judgmental exposure to concepts of providing this care, (3)
model this importance through commitment to community
service, (4) demonstrate responsiveness to incidents sugges-
tive of bias when they occur, and (5) provide small group
reflective opportunities for discussion all appear to be more
important than the specific content of instruction. Indeed,
these elements of the training environment are consistent with
social-cognitive psychology concepts of steps necessary to
reduce biases.26

There is as yet little other evidence in the literature to guide
educators seeking to reduce student decision-making biases.
While some medical schools have incorporated the Implicit
Association Test27 as a means to demonstrate to students the
existence of biases, evidence of resulting long-term change in
student behavior or decision-making or of patient outcomes is
lacking. In a recent study investigating elements of medical
school training environments as contributors to students’ read-
iness to provide equitable care, an association was found
between White student perceptions of their medical school
and individual learning orientation (i.e., personal emphasis
on learning goals viewing challenges as opportunities to im-
prove skills vs. performance goals with a focus on perfor-
mance evaluation) and their perceived skills and self-efficacy
to care for minority patients.28 The greater the degree of

Table 3 Association of Combinations of Categories of Medical
School Attributes with Unbiased Student Clinical Decision-Making

Categories Sufficiency Necessity

High Opportunity for Reflection 0.874 0.663
With high Informal Training 0.935 0.383
With high Student Body 0.932 0.365
With high Learning Environment 0.927 0.340
With high School Priorities 0.926 0.334
With high Formal Training 0.925 0.618
High Formal Training 0.848 0.775
With high School Priorities 0.884 0.396
With high Learning Environment 0.855 0.431
With high Informal Training 0.807 0.456
With high Student Body 0.806 0.424

Sufficiency = likelihood that category or combination of categories is
sufficient to be associated with schools whose students show unbiased
decision-making. Necessity = likelihood that category or combination of
categories is necessary to be associated with schools whose students
show unbiased decision-making. Higher values indicate stronger
association; values of 0.80 or higher considered threshold to show
association
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perceived learning orientation (as contrasted with a perfor-
mance orientation emphasizing evaluation), the greater was
the sense of self-efficacy. These findings can be seen as
comparable to ours that a non-judgmental, professionalism
approach to intergroup communication training is associated
with less evidence of student biases. Interestingly, in further
multivariate analysis, learning orientation was not associated
with changes in a measure of implicit bias over time.29

Limitations

In considering the findings of this study, several limitations
should be kept in mind. First, the selection of schools for case
studies was based on a single year, cross-sectional survey of
students. It is possible that an ascertainment bias could have
resulted from a school’s being included in one of the clusters
due to random variation in the mean student survey responses.
However, the use of multiple sources of data from a school and
multiple schools in the analysis would appear to lessen the
chance that such a bias would impact the overall findings.
Similarly, the use of multiple sources of data from multiple

perspectives at each school makes a Hawthorne effect (falsely
enhancing the description of curricular elements) unlikely.
Second, it is possible that a systematic error in sampling for
interviews and focus groups could result in misrepresentative
data for a school. The multiplicity of data sources for each
school would seem to diminish, but not exclude this possibility.
Third, it is possible because of the social stigma of racial and
gender biases that our data collection methods were not suffi-
ciently sensitive to uncover important distinguishing variables,
or that our participants may have withheld some information
that would be important in ways that were not apparent to our
team. Despite these potential limitations, however, the multi-
plicity and triangulation of data sources and the parallel anal-
yses provide robustness and strength to the findings. Finally,
we cannot suggest that our findings represent best practices in
efforts to reduce clinical decision-making biases, only that they
represent common findings among the schools we studied.

Implications for Policy and Practice

Several of the attributes of training environments we found to
be associated with lack of biases in student decision-making
could be implemented without the need for policy changes.
For example, many schools now incorporate learning commu-
nities, a type of longitudinal reflective small group such as we
found to be associated with schools with unbiased student
decision-making. Similarly, rapid and transparent leadership
responses to instances of bias would not require policy change.
On the other hand, integration of diversity topics longitudinal-
ly throughout the curriculum could be accomplished without
policy change, but greater specificity about LCME require-
ments on diversity training to emphasize the importance of
longitudinal training would likely enhance this change. Creat-
ing admissions processes that successfully diversify the stu-
dent body may be the most challenging policy change for

schools operating under legal and regulatory restrictions.
However, we found some schools are able to diversify by,
for instance, using family of origin economic indicators as
selection factors.

Conclusions

Medical schools have a unique responsibility in addressing
health disparities. In creating physicians to care for all mem-
bers of our society, they must aim to graduate students as free
of clinical decision-making biases as possible. Our study
suggests that there are potentially modifiable elements of the
training environment that are more common in schools whose
students do not show evidence of racial and gender biases.
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