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ABSTRACT

Background There remains limited understanding of effective strategies to increase diversity, equity, and inclusion within
residency programs—highlighting the need for a comprehensive review of current interventions.

Objective To synthesize literature regarding interventions to increase the representation of populations underrepresented in
medicine (URiM) within US residency programs.

Methods A scoping review of studies published from January 2000 to July 2023 was conducted. Data were extracted from
PubMed, Embase, Cochrane Library, and Scopus. URIM was defined by race, ethnicity, and gender. Studies were included if
an intervention was implemented by a graduate medical education residency program but were excluded if they did not
describe a defined intervention or if they were published outside of the United States. Study interventions were categorized
into 5 areas: applicant factors, selection measures, application screening, interviews, and post-interview communication.

Results Initial search captured 2683 titles and abstracts; 257 full-text articles were reviewed, with 27 eligible articles meeting
inclusion criteria. Eligible articles were categorized as: applicant-12 (44%), selection-8 (30%), screening-17 (63%), interview—8
(30%), and post-interview-4 (15%). Many articles addressed multiple interventions that positively impacted URiM composition,

clerkships, and standardized interviews.

making it difficult to isolate the effect of individual interventions. Common, effective interventions included holistic reviews,

Conclusions This review demonstrates that interventions aimed at increasing diversity in residency programs vary in their
approaches, but consistent evaluation and evidence of effectiveness are lacking from the current literature.

Introduction

Initiatives aimed at increasing the representation of
individuals underrepresented in medicine (URiM)
within graduate medical education (GME) are crucial
to cultivating a diverse physician workforce. This lack
of representation not only raises concerns of fairness
but also impacts the quality of patient care.'> A grow-
ing body of evidence demonstrates that when patients
are treated by physicians who share similar back-
grounds, outcomes improve due to better communi-
cation, trust, and cultural understanding.*” In an
increasingly diverse and multiracial society, equita-
ble representation in medicine is essential to reflect
and address the needs of all communities.’

While many institutions have implemented diver-
sity initiatives, substantial gaps remain across most
medical specialties—particularly in competitive fields
such as surgery, orthopedics, and cardiology.®'?
Barriers such as limited mentorship, narrow defini-
tions of merit based on test scores, and unequal

DOI: http://dx.doi.org/10.4300/JGME-D-24-00740.1

access to research opportunities disproportionately
affect individuals from underrepresented racial, ethnic,
and gender groups.'*'” Existing reviews have tended
to focus on single specialties or narrow demographic
groups, offering program directors limited guidance
on how to intervene earlier in the pipeline.

This scoping review synthesizes published inter-
ventions designed to increase racial, ethnic, and gen-
der diversity in residency programs. By identifying
patterns across specialties and highlighting common
practices, this review aims to provide GME leader-
ship with a comprehensive and practical summary of
approaches to support diversity, equity, and inclu-
sion (DEI) within recruitment practices.

Methods

We conducted a scoping literature review to evaluate
measures taken to promote racial, ethnic, and gender
diversity among residents of US residency programs
within any medical or surgical specialty. A scoping
review was selected because, upon examining the lit-
erature, we determined a systematic review or meta-
analysis was not feasible due to heterogeneous data
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REVIEW

and the inclusion of multiple interventions within a
single study.

The literature search was conducted in July 2023
and was limited to studies published from January
2000 to July 2023, using the following databases:
PubMed, Embase, Cochrane Library, and Scopus.
Phase 1 involved screening titles and abstracts for
relevance to the topic of interest. Phase 2 involved
an evaluation of the full text to ensure studies met
our inclusion criteria. The search methods were reported
using relevant items of the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis for Scoping
Reviews (PRISMA-ScR) checklist.'® Major Medical
Subject Heading (MeSH) terms used for the systematic
search created by Associate Librarian, M.P., included
DEI, reduce bias, mitigate bias, minimize bias, minor-
ity groups, cultural diversity, internship, residency,
residency education, residency training, resident edu-
cation, resident training, graduate medical education,
medical internship, medical resident, residency program,
and residency internship. This process was completed
with the assistance of review software (Covidence).

Eligibility Criteria

Studies were included if they integrated a clear inter-
vention(s) to increase racial, ethnic, or gender diver-
sity in residency recruitment. Studies were eliminated
if no specific action item was integrated to increase
diversity (eg, a review of social media posts mention-
ing diversity initiatives). Studies published outside of
the United States or those related to medical student
or fellowship recruitment were excluded.

Title/Abstract and Full-Text Review

Author roles and qualifications at the time of literature
review were as follows: L.M.B. was a second-year oto-
laryngology resident, H.C.M. was an assistant profes-
sor, D.M. was a first-year medical student, M.P. was
an associated librarian, S.H.C. was an associate pro-
fessor, E.E.H. was an associate professor, and J.A.A.,
the senior author, was a professor who has contrib-
uted to several subspecialty consensus statement publi-
cations. After removing duplicates, 3 authors (H.C.M.,
L.M.B.,, D.M.) independently reviewed the titles and
abstracts. The full-text review was completed by
L.M.B. and H.C.M. E.E.H. and J.A.A. completed a
calibration exercise to review 5% of the abstracts
and titles with >90% agreement that these studies
met the criteria for full-text review. Upon full-text
review, any remaining discrepant opinions between
H.C.M. and L.M.B. regarding whether an article
met all eligibility requirements for inclusion were

resolved by E.E.H. and J.A.A.
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1.APPLICANT

Initiatives aimed at increasing awareness of
GME programs to a diverse applicant pool
through outreach efforts, mentorship
pipelines, and away rotations

2. SELECTION Ml

Institutional level adjustments in which facility
and programs focused on internal factors
such as bias training, diversity of faculty, or
intentional mission statements

3. SCREENING

Interventions aimed at the residency
review process such as blinding aspects of

applications, formalized grading rubrics,

and holistic application reviews

4. INTERVIEW

Changes around the interview itself
with standardized questions or
increasing URIM resident/faculty
visibility during the interview day

5. POST-INTERVIEW

Additional communication with applicants

.
following the interview to emphasis \\\ ®.
programs’ commitment to diversity via O
email or second-look events M

Created by Dana Lentz

LLTN

FIGURE 1
Categories of Interventions Used in the Residency
Application Process to Increase URiM Representation

Abbreviations: URIM, underrepresented in medicine; GME, graduate
medical education.

As demonstrated in FIGURE 1, 5 categories were
used to organize articles following the processes of
applying to residency: applicant factors, selection
measures, application screening, interviews, and post-
interview communication. These were developed by
the author group to compartmentalize interventions
based on the chronological order of the residency
application process. Applicant factors included increas-
ing awareness of programs to a diverse applicant pool
through outreach efforts, mentorship pathways, and
away rotations. Program selection included institutional-
level interventions, in which programs focused on
internal factors such as bias training, diversity of
faculty, or intentional mission statements. Applica-
tion screening referred to interventions aimed at the
residency review process: blinding aspects of appli-
cations, formalized rubrics, and holistic reviews.
The interview category involved standardized inter-
view questions or increasing URIM faculty visibility
on interview day. Post-interview interventions included
additional communication with applicants to emphasize
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commitment to diversity. Most of the articles addressed
multiple interventions within a single article.

After analyzing each article, H.C.M. and L.M.B.
assigned a quality assessment using the Oxford Cen-
tre for Evidence-Based Medicine (OCEBM) Levels of
Evidence.'” The study was institutional review board
exempt.

Results
Study Characteristics

After removing 27 duplicates, the initial search cap-
tured 2683 titles and abstracts. A full-text review of
257 articles determined the set of articles for final
review. A total of 27 articles were ultimately included
based on the specified criteria (TABLE and FIGURE 2).

The final 27 articles were divided into the catego-
ries listed above and noted in FIGURE 1, based on the
interventions addressed. The number of articles
included in each category is found in FIGURE 3. Some
were included in multiple categories, making the
total percentage greater than 100%. Numerous special-
ties were represented in this scoping search. Interven-
tions took place between 2005 and 2022. A summary
of interventions and quality assessment is expanded in
the TABLE.

Applicants

The most common theme throughout this category
was the successful increase in residency diversity fol-
lowing the implementation of funded visiting clerkship
rotations. Of the 27 articles meeting final inclusion cri-
teria, 8 (30%) supported medical student clerkships to
increase clinical or research exposure to a specialty.”*>’
Importantly, these programs were typically funded by
the hosting departments, and most included stipends
to cover living expenses. Funded rotations, outreach
efforts, and scholarships successfully increased recruit-
ment and matching rates of URIM candidates to
programs.

Programs hosted outreach events to reach a more
diverse applicant pool. Most outreach to URIM resi-
dents and medical students was offered at local,
regional, and national meetings.”>*”*° Several pro-
grams provided early mentorship to URIM students
through interactions with current URIM residents
informally or through the Alliance of Minority Phy-
sicians.” Lall et al reached potential applicants by
forming relationships with historically black colleges
and universities.>® Other outreach avenues included
GME-wide recruitment programs in the form of
virtual URIM recruitment diversity brunches.’’ Out-
reach events or points of contact with applicants

REVIEW

have demonstrated effectiveness in increasing the
number of URIM applications programs receive.

Selection

The focus of the selection interventions revolved
around intentional efforts by departments to priori-
tize diversity efforts. Strategies within this category
included highlighting a program’s commitment to
diversity throughout the residency application pro-
cess, particularly during interviews.>**** The required
buy-in by the department was explicitly mentioned as a
part of the strategy.’®*®35 Several programs dedicated
representatives of the institution’s diversity committee
to work alongside the GME and individual depart-
ments to develop specific diversity plans.*®*” Diver-
sity plans consisted of revising mission statements
and creating diversity task forces. Anti-bias training
for those individuals involved in the recruitment and
selection process of residents was prioritized.?%%37
Programs committed to ongoing evaluation of their
diversity efforts and their outcomes through these
taskforces.””>*3” Ultimately, these selection interven-
tions underscored a deliberate and sustained commit-
ment by departments to prioritize diversity throughout
the residency recruitment process.

Screening

The most commonly reported change among pro-
grams was the adoption of a holistic application
review process,>!»2%27:30:32.343842 yyhile the specifics
of these “holistic residency application reviews”
were not always clearly defined, the overarching goal
was to align the selection process with each institution’s
mission and values. Studies that focused exclusively on
implementing holistic review models reported increases
in the number of URIM applicants who were inter-
viewed and matched.*®***** To support reviewers in
applying holistic principles, several programs developed
structured scoring systems that emphasized desirable
applicant attributes—ranging from academic perfor-
mance to personal experiences.’***** For example,
one program introduced a “distance traveled” question,
which prompted reviewers to consider applicants’
contextual lived experiences and challenges; faculty
reported gaining new insights that influenced their
decisions.”

To reduce implicit bias, one study removed appli-
cant names and photographs during review. Interest-
ingly, URIM applicants had higher interview rates in
the unblinded condition, suggesting that full ano-
nymization may not always benefit diversity goals.**
Other strategies to improve equity in the review
process included replacing United States Medical
Licensing Examination Step 1 cutoffs with alternative
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TABLE

Summary of Scoping Review Results: Interventions to Increase Representation in GME Residency Programs

A Blueprint for Increasing
Ethnic and Racial Diversity
in U.S. Residency Training
Programs?°

of mentorship and
support to URiM junior
faculty, fellows, residents,
and medical students;
stipends for visiting
students with programing
for training and
mentorship for 4 weeks;
and targeted outreach to
candidates

Selection: GME symposiums
and workshops for faculty
to learn about implicit
bias and URiM recruitment
and retention

Post-interview: follow-up
communication to URiIM
students

across numerous GME
programs following
implementation of
diversity efforts from
2014-2015 to 2020-2021.

guidelines as those
racial/ethnic populations
underrepresented in
medicine relative to their
numbers in the general
population

applicants represented 12.1% of
interviewees and 8.7% of all
matched candidates into residency
programs.

+ Over the successive 6 years after

incremental implementation of the
approach, URiM representation
steadily increased to 23.2% of
interviewees and 26.4% of matched
candidates.

- Programs’ maximum rank number

to fill and USMLE Step 1 scores of
matched candidates remained
relatively unchanged.

Author, Year, Title Intervention(s) Specialty Methodology Definition of URIM Results/Outcomes Al A
Assessment’
Aibana O, et al, 2019 Screening: holistic review of Internal medicine Retrospective review American Indian, Alaska - Percentage of URIM applications Level 4
Bridging the Gap: Holistic applications measuring and comparing Native, Black/African reviewed increased from 14.1%
Review to Increase Interview: standardized the proportion of URIM American, Hispanic/Latino, to 20.4%.
Diversity in Graduate interview encounters and applicants, applications Native Hawaiian, or + Proportion of URiM applicants
Medical Education®? explicitly highlighting reviewed, interviews, Pacific Islander interviewed rose from 16.0% to
commitment to diversity and matriculants 24.5%.
on interview days preintervention (AY - Proportion of URiM residents
2015-2016) and for matriculating increased from 12.5%
2 years after pilot to 31.7%.
interventions (AYs
2016-2017 and
2017-2018).

Barcel6 NE, et al, 2021 Screening: evaluated the Psychiatry Retrospective review of 547 Based on self-identified - Relative to traditional, holistic Level 4
Reimagining Merit and capacity of a holistic applicants to a psychiatry race/ethnicity in the ERAS review significantly increased the
Representation: Promoting review process to facilitate residency program from application and using odds of URiM applicant selection
Equity and Reducing Bias URIM recruitment in US allopathic medical frameworks provided by for interview (TR-OR: 0.35 vs
in GME Through Holistic residency interview schools evaluated for the AAMC and in-state HR-OR: 0.84, P<.01).

Review?® screening and selection interview selection via partners - Assigning value to lived experience
3 distinct screening and de-emphasizing USMLE Step1
rubrics—one holistic scores contributed to the significant
approach (holistic review; changes in odds ratio of interview
HR) and 2 non-holistic selection for URiM applicants.
processes: traditional
(TR) and traditional
modified (TM).

Butler PD, et al, 2022 Applicant: internal network 28 GME programs Retrospective cohort review URIM was defined by AAMC - During the baseline year, URIM Level 4
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TABLE

Summary of Scoping Review Results: Interventions to Increase Representation in GME Residency Programs (continued)

Author, Year, Title Intervention(s) Specialty Methodology Definition of URIM Results/Outcomes Quality o
Assessment
Caldwell SL, et al, 2021 Screening: removed Orthopedic surgery Propensity matched review Female gender and/or - In the regular application cycle, the | Level 4
Does Removing the photographs and names of data from the 2018- selection of race other URiIM applicant was 3.8 times more
Photograph and Name from residency 2019 orthopedic residency than White/European/ likely to get an interview than the
Change the Reviewer's applications application cycle was Asian by the applicant on matched non-URiM applicant
Perception of Orthopaedic collected from a single their ERAS form (OR=3.8, P=.001).
Residency Applicants?** institution with 411 - In the “blinded” condition, the
applicants classified as URiIM candidate was 2.5 times
URiM or non-URiM. more likely to get an interview
than the non-URIM candidate
(OR=2.5, P=.03).
- In the unblinded condition, the
URiM candidate had a higher
ranking within their group than the
corresponding non-URiM applicant
(P<.001).
Deas D, et al, 2012 Selection: institutional All GME programs Retrospective review of African American, Latino, - Efforts resulted in a more than Level 4
Improving Diversity Through strategic planning with 2 multifaceted strategies Native American threefold increase in URIM
Strategic Planning: A diversity committee throughout an institution residents/fellows with expansions
10-Year (2002-2012) liaisons worked with over a 10-year period. of pipeline and mentoring
Experience at the Medical individual departments to programs
University of South develop department-
Carolina*® specific diversity plans
Duong KD, et al, 2021 Applicant: visiting elective Emergency medicine Cross-sectional time series Black, Latinx, Native - Significant increase in both Level 4
Association Between scholarships for (EM) analysis including 20 EM Hawaiian, Pacific Islander, underrepresented minority EM
Emergency Medicine underrepresented programs from 2018-2019 Native American, and residents overall and Black and
Clerkship Diversity students evaluating the impact of Native Alaskan Latinx EM residents in particular.
Scholarships and offering clerkship
Residency Diversity?' scholarships for URIM
students.
Epstein S, et al, 2022 Screening: implemented Otolaryngology-head Retrospective review of 498 Not applicable - Among facility respondents, 20 Level 4

Implementing a “Distance
Traveled” Question to
Improve Resident
Diversity: Process and
Feasibility”

holistic review in the
residency application
process by developing a
“distance traveled”
question (DTQ)

and neck surgery

applications during the
2021-2022 academic year
with 218 responses to the
optional DTQ.

(77%) felt that the DTQ helped
them learn something new about
the applicant, and 19 (73%)
reported that the DTQ influenced
their decision-making about the
applicant.
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TABLE
Summary of Scoping Review Results: Interventions to Increase Representation in GME Residency Programs (continued)

Author, Year, Title Intervention(s) Specialty Methodology Definition of URiM Results/Outcomes Quality a
Assessment
Gardner KA, et al, 2020 Screening: utilized unique General surgery Retrospective review of 7 Women, racial/ethnic - Approximately 35% of applicants Level 4
Can Better Selection Tools situational judgment tests general surgery programs minorities who were invited to take the SJT
Help Us Achieve Our (SJTs) and scoring during the 2018-2019 would not have met traditional
Diversity Goals in algorithms to replace application cycle after USMLE Step 1 cutoffs.
Postgraduate Medical traditional USMLE Step 1 they lowered their - Comparison of USMLE-driven
Education? Comparing cutoff scores traditional USMLE Step 1 versus SJT-driven assessment
Use of USMLE Step 1 cutoff (220 to 240) to 210 results demonstrated statistically
Scores and Situational and invited all otherwise different percentages of URiMs
Judgment Tests at 7 eligible candidates to take recommended, and including the
Surgical Residencies*® their unique SJT. SJT allowed an average of 8%
more URiMs offered an interview
invitation (P<.01).
Garrick JF, et al, 2019 Screening: no USMLE Step 1 Emergency medicine Retrospective review from Not specified - Compared with the graduating Level 4
The Diversity Snowball Effect: filter, increased weight of 2006 to 2017 at a single classes of 1990 to 2009, the
The Quest to Increase gestalt score institution where, in 2006, proportion of underrepresented
Diversity in Emergency Selection: Diversity the faculty began a minorities in the graduating classes
Medicine: A Case Study of Committee, attending diversification initiative to of 2010 to 2021 significantly
Highland's Emergency and resident buy-in increase the number of increased, from 12% to 27% as did
Medicine Residency Interview: diversity applicant underrepresented minority the overall proportion of non-White
Program*? week during interviews residents using a residents, from 24% to 47%.
with dinner and URIM multifaceted approach.
outreach
Green-McKenzie J, et al, 2021 | Applicant: outreach to URIM [ Occupational and Single institution Residents who self-identified - Only 6% graduated during the first | Level 4
Outcomes of an Intervention residents and medical environmental retrospective review of as Black, Hispanic, or decade of the program (1997-2007);
to Increase Physicians students at local, regional, medicine the creation of a diversity American Indian this increased to 23% during the
Underrepresented in and national meetings, committee with targeted following decade subsequent to
Medicine in Occupational creation and distribution outreach over a 20-year establishing the Inclusion and
Medicine Training®® of descriptive brochures, period (1997-2017). Diversity Committee.
and supervised 1-day
observerships
Selection: Inclusion and
Diversity Committee
consisting of the program
director and past/current
residents
Grullon K, et al, 2023 Screening: considered the Dermatology Retrospective, multiyear, Applicants who self-identified | - Statistically significant upward Level 4

Impact of Considering United
States Medical Licensing
Examination Step 1
Pass/Fail on Diversity in
Dermatology Residency
Recruitment*®

USMLE Step 1
examination score as
pass/fail

cross-sectional study
among applicants to the
dermatology residency
program during the 2018-
2019 and 2020-2021
application cycles, the
latter excluding use of
USMLE Step 1 cutoff
scores as a screening tool.

as Black/African American,
Hispanic/Latino or of
Spanish origin, American
Indian or Alaskan Native

trend in the number of URIM
applicants offered an interview
from 10.4% to 37.7% across the
application cycles.
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TABLE

Summary of Scoping Review Results: Interventions to Increase Representation in GME Residency Programs (continued)

Author, Year, Title

Intervention(s)

Specialty

Methodology

Definition of URiM

Results/Outcomes

Quality
Assessment®

Guh J, et al, 2019

Antiracism in Residency: A
Multimethod Intervention
to Increase Racial Diversity
in a Community-Based
Residency Program?®’

Selection: multifaceted
diversity initiative: mission
statement revision, a
diversity task force, an
antiracism curriculum, and
an ongoing system to
evaluate progress

Family medicine

Retrospective review of a
comprehensive diversity
initiative within the
department from 2014 to
2017.

URiM: AAMC definition
including Black people,
Latinx people, and Native
Americans

mURIM (modified URiM): all
POCs except for people of
Chinese, Korean, and
Indian descent

- From 2014 to 2017, the proportion

of POCs among the residents
increased from 28% to 68%.

- Faculty diversity increased from 9%

to 27% over the same period.

Level 4

Hoff LM, et al, 2022

An Initiative to Increase
Residency Program
Diversity??

Applicant: visibility at
academic conferences
for URIM trainees,
development of targeted
marketing materials, and a
visiting student program
supported by networking
with URiIM residents

Screening: holistic
application review

Interview: applicant interviews
with URIM faculty and
interview dinners with
URIM residents

Categorical pediatrics,
child neurology,
and medical
genetics

Multiple iterative tests of
change and quasi-
experimental time series
design to implement
interventions focused on
increasing visibility of our
URiM trainees and faculty
to medical students and
residency applicants from
2017-2021.

Black or African American,
Latino or Hispanic, and
American Indian or Pacific
Islander

- The percentage of URIM residents

increased to 16% in 2018, 26% in
2019, 19% in 2020, and 21% in
2021 (a 4-year average of 22%
URIM residents; P<.001).

Level 4

Lall DM, et al, 2021

Recruitment of a Diverse
Emergency Medicine
Residency Program:
Creating and Maintaining
a Culture of Diversity,
Equity, and Inclusion®®

Applicant: development of a
long-standing relationship
with a historically Black
college and university for
outreach

Screening: holistic application
review and standardized
review of applications with
scoring system

Interview: recruited a core
group of diverse faculty
interviewers

Emergency medicine

Iterative process over from 2
decades of deliberate
innovation,
implementation, and
reflection with
multifaceted approach to
build and maintain a
diverse, inclusive
residency program.

Female, Black/African
American; Hispanic/Latinx,
Native American, Native
Alaskan, or Pacific Islander

- Since 2007, the program has

consistently had a higher
percentage of residents who are
women, Black/African American,
and overall URIM when compared
to national norms.

Level 5

Llado-Farrulla M, et al, 2021

In Search of Workforce
Diversity? A Program’s
Successful Approach?

Applicant: 4-week visiting
clerkship program targeting
URIM and establishment of
reliable outreach for URIM
candidates by means of
the Alliance of Minority
Physicians

Screening: AAMC-endorsed
holistic review of residency
applications

Plastic and
reconstructive
surgery

Retrospective review of the
demographics of the
program'’s residents
assessed over the past 9

academic years (2011-2020).

Females and African
Americans, Latinos, and
Native Americans/Alaskan
Native

- Linear increase from 0% (for 2011

to 2012) to 29% (for 2019 to 2020).

- This study revealed a steady

proportion (27% in 2011-2012 to 29
in 2019-2020) of female surgical
residents during this same period.

Level 4
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TABLE
Summary of Scoping Review Results: Interventions to Increase Representation in GME Residency Programs (continued)

Looking Beyond the

Numbers: Increasing
Diversity and Inclusion
Through Holistic Review in
General Surgery
Recruitment®®

review process

comparing the proportion
of women and URiM
students ranked and
matched into categorical
positions from 2013-2020
before and after the
implementation of the
holistic application review
process.

the proportion of women (42% vs
61%, P<.01) and URiM students
(14% vs 20%, P=.046) ranked in our
program compared with the prior
“traditional” approach.

- The proportion of matched women

(33% vs 54%, P=.11) and URIM
applicants (14% vs 21%, P=.48) also
increased after holistic review.

- The median USMLE Step 1 scores

were equivalent for both ranked
(250 vs 250, P=.81) and matched
(250 vs 249, P=.32) applicants before|
and after the intervention.

- The median ABSITE scores for the

matched intern classes were lower
after initiation of holistic review
(519 vs 483, P=.01).

Author, Year, Title Intervention(s) Specialty Methodology Definition of URIM Results/Outcomes S A
Assessment
Marbin J, et al, 2021 Selection: required anti-bias Pediatrics Retrospective review of a Not specified - The percentage of entering interns | Level 4
Improving Diversity in training for everyone single intuition using an who self-identify as URIM
Pediatric Residency involved with recruitment equity framework to significantly increased from 11% in
Selection: Using an Equity and selection guide implementation 2015 to 45% (OR=6.8, P=.008) in
Framework to Implement | Screening: created a shared of diversity efforts 2019 and to 35% (OR=4.6, P=.035)
Holistic Review?? mental model of desirable (2017-2020). in 2020.
qualities in residents and
employing a new scoring
rubric
Interview: inclusion of URIM
faculty and trainees in the
selection process
Mason SB, et al, 2017 Applicant: 3-phased program: | General surgery and Retrospective observational Women and - Overall, 71% of participants applied | Level 4
Pipeline Program Recruits early initial exposure and other procedural- cohort study of the underrepresented to procedure-based specialties and
and Retains Women and hands-on experience, based specialties Pipeline Initiatives minorities 81 matched into respective
Underrepresented clinical and research Curriculum, which residency programs.
Minorities in Procedure experience, and enrolled 118 medical - The overall Match rate across the
Based Specialties: A Brief mentoring and students from 40 medical 8 cohorts was 72.3%.
Report?* professional development schools (2005-2012).
Nehemiah A, et al, 2021 Screening: holistic residency General surgery Retrospective study Women and URIM students - Statistically significant increase in Level 4
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TABLE
Summary of Scoping Review Results: Interventions to Increase Representation in GME Residency Programs (continued)

Reducing Reliance on Test

Scores Reduces Racial Bias
in Neurology Residency
Recruitment®

system for application
review which incorporated
clinical grades, extracurricular
activities, research, letters of
recommendation, board
examination scores, and life
experiences

residency application
review process to
determine at which point
the program was
eliminating URIM
candidates at a higher
rate than those who

guidelines as those
racial/ethnic populations
underrepresented in
medicine relative to their
numbers in the general
population

were screened out by a mandatory
minimum USMLE Step 1 score,
whereas only 39% of all other
groups were disqualified by test
scores.

- After removing the required

minimum test score for application

Author, Year, Title Intervention(s) Specialty Methodology Definition of URIM Results/Outcomes Quality a
Assessment
Nellis JC, et al, 2016 Applicant: outreach effort Otolaryngology-head Prospective observational African Americans, Hispanics - 15 students participated in a Level 3
Impact of a Mentored consisting of either a and neck surgery study to describe the or Latinos, and Asian clerkship from 11 medical schools.
Student Clerkship on 3-month research (OHNS) impact of a mentored Americans - Evaluation average scores and
Underrepresented clerkship or a 1-month clerkship initiative of comments revealed high student
Minority Diversity in clinical rotation with 15 students on satisfaction with the rotations,
Otolaryngology-Head and financial assistance and underrepresented mentorship, and exposure to
Neck Surgery®® faculty mentorship minority medical academic medicine.
students interested in - Participants indicated the rotation
otolaryngology-head and favorably impacted their decision
neck surgery (2009-2015). to apply for OHNS residency
training and increased their
interest in academic medicine.
- The participants had an average
number of 1.7 publications, with
1.18 publications in OHNS journals.
- Seven students applied for OHNS
residency programs, and 6 matched
successfully.
Schulz EA, et al, 2023 Screening: holistic residency Urology Retrospective cohort review URIM was defined by AAMC + Compared to 2019-2020, URIM Level 4
The Impact of Holistic Review review and implantation to investigate the impact guidelines as those representation increased for the
of Urology Residency of a scoring system of a holistic review of racial/ethnic populations 2020-2021 interviewee cohort;
Applications on Selection focused on desirable urology residency underrepresented in however, this was not observed in
for Interview During the attributes applications (n=282, 300, medicine relative to their 2021-2022 (16%, 24.4%, 15.4%,
COVID-19 Pandemic*' 367 between 2019 and numbers in the general respectively).
2022) on interview population - Additionally, USMLE Step 1 and
selection. 2 scores were similar between
interviewee cohorts in the 3 years
studied.
Sonoda K, et al, 2023 Applicant: GME-wide All GME programs Retrospective review using URIM was defined by AAMC - The percentage of new resident and| Level 4
Virtual Brunches to Enhance recruitment programs in survey evaluations of a guidelines as those fellow hires who identify as URIM
Recruitment of Residents the form of virtual URIM diversity outreach event racial/ethnic populations significantly increased from 10.9% in
and Fellows Who Self- recruitment diversity with 280 URiM applicants underrepresented in 2021-2022 to 15.4% in 2022-2023.
Identify as brunches participating within 6 medicine relative to their - The percentage of brunch
Underrepresented in events from 2021-2022. numbers in the general attendees matriculating into our
Medicine®' population programs in 2022-2023 was 7.9%.
Spector RA, et al, 2019 Screening: standardized point | Neurology Retrospective review of the URIM was defined by AAMC - In 2016, 56% of URIM applicants Level 4

$S900E 93l} BIA 92-01-GZ0g 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awiid//:sdiy wouy papeojumoq

DAGIRGE



6707 19q0120) ‘WONEINPY [EIIPIJN 21eNpERIN) JO [euinof

TABLE

Summary of Scoping Review Results: Interventions to Increase Representation in GME Residency Programs (continued)

Author, Year, Title Intervention(s) Specialty Methodology Definition of URIiM Results/Outcomes L7 A
Assessment
are not from an review and modifying the
underrepresented group screening process to a more
(2016-2017). holistic one the following
application cycle, 24.5% of URiMs
were offered interviews from 20%
in 2017 compared to 28.1% from
30.6% of others.
Swails LJ, et al, 2021 Screening: holistic review of Internal medicine (IM), | Retrospective review to American Indian, Alaska - Compared to the baseline Level 4
Mission-Based Filters in the residency applications pediatrics, general develop and evaluate Native, Black/African screening approach utilizing scores,
Electronic Residency developed by filters to surgery holistic review principles American, Hispanic/Latino, mission-based filters significantly
Application Service: identify applicants with in screening applicants in Native Hawaiian, or Pacific increased the proportions of
Saving Time and experiences/attributes the ERAS (2019-2020). Islander underrepresented in medicine
Promoting Diversity* aligned with the applicants selected for review in
institutional mission IM (54.8% vs 22.7%, P<.001) and
using ERAS pediatrics (63.2% vs 25.3%, P<.001).
Thompson NB, et al, 2022 Selection: previous General surgery Retrospective review of URiIM was defined by AAMC - Pre-intervention, URiIM candidates Level 4
Practical Strategies for underperformance in applications from the guidelines as those represented 4% of total applicants
Underrepresented diversity was openly 2016 to 2022 Match cycles racial/ethnic populations invited. Post-intervention during
Minority Recruitment in addressed was conducted. underrepresented in the 2021-2022 Match cycles, URIM
General Surgery Screening: more detailed, medicine relative to their candidates represented 27% of
Residency** holistic review process numbers in the general total applicants invited.
Interview: URiIM faculty and population - Pre-intervention, 1 URIM resident
residents prominently of 24 (4%) matched into the
featured during the categorical program compared to
interview process post intervention were the
Post-interview: URIM program matched on average 30%
applicants contacted with of its incoming categorical class
follow up emails post- from URIM candidates.
interview
Tunson J, et al, 2016 Applicant: scholarship-based Emergency medicine Retrospective review from African American/Black, - One year after implementation of Level 4

Increasing Resident Diversity
in an Emergency Medicine
Residency Program: A
Pilot Intervention with
Three Principal
Strategies®®

externship program

Interview: increased
involvement and visibility
of URIM faculty in the
interview and review
process

Post-interview: funded
second-look event

2012-2013 of a single
institution focused pilot
intervention to increase
diversity.

Latino/Latina, Native
Hawaiian, Native
American, and Vietnamese
individuals

the pilot intervention, the
percentage of URiMs among all
applicants invited to interview at
the program doubled from 7.1%
in AY 2011-2012 and 7.0% in AY
2012-2013 to 14.8% in AY
2013-2014.

- Of all interviewees in AY 2013-2014,

17.6% (49 of 279) were URIM,
nearly a threefold increase from
AY 2012-2013 (6.2%).
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TABLE

Summary of Scoping Review Results: Interventions to Increase Representation in GME Residency Programs (continued)

Matching Our Mission: A
Strategic Plan to Create a
Diverse Family Medicine
Residency®®

to URiM students

Selection: analyzed
recruitment data each
year

Interview: blinded interviews
evolving to a structured
interview format with
standardized questions
and increasing presence
of URIM residents and
faculty

Post-interview: URIM
candidates received a
follow-up email from a
URIM resident or faculty
member

regarding the impact of a
multifaceted diversity
intervention (2010-2017).

American

of URIM applicants increased by
80%.

+ Evaluating recruitment trends from

2010-2017, there was a statistically
significant increase (P<.001) in the
percentage of URIM applicants from
13.3% to 19.9%.

- There was a significant increase

(P=.03) in the percentage of
matched URiMs. Before the
intervention, the percentage
ranged from 0% to 20% with
post-intervention ranging from
25% to 50%.

Author, Year, Title Intervention(s) Specialty Methodology Definition of URIM Results/Outcomes &l a
Assessment
- In AY 2013-2014, 23.5% of all new
residents were URiM, compared
with 5.9% in AY 2011-2012 and
5.6% in AY 2012-2013.
Williams C, et al, 2023 Applicant: funded visiting Urology Retrospective review of a Black/African American, - The number of URIM interviewees Level 4
Representation Matters: One student rotation and 3-pronged approach Hispanic/Latino, and significantly increased from 6.1%
Urology Residency implemented targeted aimed at increasing the American Indian/Alaskan in 2015 to its peak, 40%, in 2020.
Program’s Approach to outreach number of interviewed Native/Native Hawaiian, - In 2015, there were no URIM
Increasing Workforce Screening: holistic evaluation applicants, and and mainland Puerto residents in the urology residency
Diversity®” of applications subsequently number of Rican program but by 2022, the total
URIM residents recruited URiIM complement increased to
(2015-2022). 35%.
+ There was no significant difference
in mean USMLE Step 1 score before
compared with after the
implementation of our recruitment
approach.
- The maximum rank number
reached to fill the urology
residency positions also remained
relatively stable throughout the
study period.
Wusu M, et al, 2019 Applicant: increased outreach | Family medicine Retrospective review Black, Hispanic, and Native - From 2014-2017, the total number | Level 4

2 Assigned using the Oxford Centre for Evidence-Based Medicine (OCEBM) Levels of Evidence.'®
Abbreviations: GME, graduate medical education; URiM, underrepresented in medicine; AY, academic year; ERAS, Electronic Residency Application Service; AAMC, Association of American Medical Colleges; USMLE, United States

Medical Licensing Examination; POC, people of color; ABSITE, American Board of Surgery In-Training Examination.
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Identification
Records identified through database search Records identified through other sources
(0=2683) (n=14)
Screening v ¥
Duplicates removed
(0=27)
Records included in primary screening o Records excluded
(n=2656) (n=2399)
Eligibility v
Full-text articles assessed for eligibility o
(@=257) Full-text articles excluded (n=230):
Does not evaluate a specific intervention to
increase diversity (n=153)
No full article available (n=36)
Editorial/Letter to Editor (n=41)
Included \L

Studies included (n=27)

FIGURE 2
PRISMA Study Flow Diagram

assessments, such as situational judgment tests and
scoring algorithms tailored to institutional priorities.*
Two additional studies reduced the weight of Step 1
scores in interview decisions by using Gestalt-based
evaluations or treating the score as pass/fail prior to the

national shift.2835%

Applicant 12
Selection 8
Screening 17
Interview 8
Post-Interview 4
FIGURE 3

Number of Studies With Interventions Targeting Specific
Time Points in the Residency Application Process (FiGURe 1)

Note: The sum of studies is greater than the total number of studies
(n=27) as most articles involved multiple interventions targeting different
points in the process.
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Interview

Despite receiving interview offers, URIM students
may still face disadvantages during the interview
phase that affect their chances of matching. This
review found several programs that initiated changes
to the interview encounter to reduce bias by asking a
standardized question among all applicants.>”** One
program blinded the interviewers to the interviewee’s
application to provide a more unbiased assessment.”
The largest focus of this section, however, was to
increase the visibility of the program’s existing diversity
by having purposeful recruitment of the URIM resident
candidates by URIM faculty during the interview
day.2»26:29:32:3544 These targeted interview day
strategies—particularly efforts to increase URIM
visibility—were associated with higher URiM repre-
sentation in matched cohorts.

Post-Interview

Three studies included an additional outreach com-
ponent to applicants in the form of post-interview
email correspondence.?®?*** There was no study to
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examine the isolated effect of post-interview commu-
nication, as these efforts were studied in conjunction
with other interventions. Another follow-up oppor-
tunity involved hosting a funded second-look event
to alleviate any additional concerns students may
have regarding a specific program.*® This extra point
of contact was important for applicants to feel confi-
dent about the suitability of a program, especially
regarding mentorship and acceptance of URIM status.

Limitations of the Literature

The current literature aimed at increasing URIM pop-
ulations in medical residency programs is heteroge-
neous, thus limiting the ability to provide summary
data, recommendations, or meta-analysis regarding the
effectiveness of a particular intervention. Another limita-
tion of the current literature is the frequent combination
of multiple interventions within a single article. This
limitation makes the degree of impact of a single
change within an institution challenging to assess in
isolation.

Discussion

The review identified several recurring strategies across
the residency selection continuum aimed at increasing
URIM representation. These included applicant-focused
interventions such as funded clerkships and mentorship;
selection and screening reforms like holistic reviews and
showcasing departments’ diversity efforts; interview
modifications to reduce bias and enhance represen-
tation; and post-interview efforts such as tailored
communication and second-look events to reinforce
program commitment to diversity. The literature sug-
gests that a comprehensive, longitudinal approach is
necessary to meaningfully support URIM applicants
across every phase of the GME selection process.
Efforts to improve diversity in GME reflect broader
trends seen in medical school admissions and other
professional fields. For example, holistic application
reviews have been adopted across GME and under-
graduate medical education to broaden access for
URIM groups.*’” Similar strategies have emerged in
allied health professions, including pharmacy and
physical therapy, where these interventions are employed
to engage underrepresented students and diversify the
workforce.*®* These parallels highlight a growing
recognition that equity-focused admissions practices
are essential for building inclusive, representative insti-
tutions aligned with the communities they serve.
Compared to earlier reviews that were limited by
specialty scope, timeframe, or narrow definitions of
diversity, this study offers a broader cross-specialty
synthesis and identifies interventions associated with

REVIEW

increased URIM representation across varied institu-
tional contexts.’*3? However, institutional differences
in resources, leadership commitment, and overall cul-
ture strongly affect the feasibility and impact of these
interventions. Programs with limited URIM faculty or
minimal institutional support may find it difficult to
implement mentorship or outreach strategies without
placing an undue burden on existing URIM trainees
and faculty—a phenomenon known as the “minority
tax.”>>% Varying levels of diversity across specialties
can also shape a program’s prioritization of DEI efforts.
By aggregating and contextualizing these findings, this
review offers GME programs a foundation to critically
evaluate and adapt diversity strategies that are both
achievable and aligned with their institutional contexts.

Several limitations of the study should be consid-
ered. The nature of a scoping review prioritizes map-
ping the existing literature over evaluating the
quality or effectiveness of interventions, restricting
our ability to draw evidence-based conclusions or
make definitive recommendations. This methodology
is especially constrained when the studies found in
our literature review varied widely in design, scope,
and reported outcomes. As a result, we cannot assess
which recurring strategies are most effective or gen-
eralizable across programs. Additionally, potential
author biases may have shaped the interpretation of
this review. Our lived experiences and identities—
including those who identify with groups underrep-
resented in medicine—may have influenced how we
framed findings or interpreted gaps. Alternative
explanations for the reported increases in URiIM
representation—such as concurrent national or insti-
tutional policy changes—could not be assessed
based on the available data. Future research using
systematic review methods or longitudinal outcome
evaluations would help determine the relative impact of
interventions and guide evidence-based best practices.

Further research should examine how diversity-
focused interventions can be adapted to fit the spe-
cific needs of various US GME programs and evalu-
ate the long-term outcomes of URIM trainees who
match through these enhanced processes. This is
especially important as recent legislative changes at
the state and national level threaten the sustainability
and legality of DEI efforts through bans, funding
cuts, and institutional rollbacks.*® Identifying mecha-
nisms to reduce the minority tax while preserving
meaningful engagement from URiIM trainees and fac-
ulty remains a critical area for future study.

Conclusions

This scoping review summarizes interventions designed
to improve racial, ethnic, and gender diversity in US
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REVIEW

residency programs. Across specialties, common themes
included offering structured clerkship opportunities,
adopting holistic application review processes, modi-
fying interview practices to reduce bias, and actively
demonstrating a program’s commitment to diversity
through intentional messaging and outreach, visible
role models, and formalized diversity efforts. The
interventions described in this study were frequently
associated with increased URIM representation among
matched residency applicants offering GME programs
a concise overview of evidence-based strategies to
guide DEI efforts.

References

1. Carnethon MR, Kershaw KN, Kandula NR. Disparities
research, disparities researchers, and health equity.
JAMA. 2020;323(3):211-212. doi:10.1001/jama.2019.
19329

2. Cohen JJ, Gabriel BA, Terrell C. The case for diversity
in the health care workforce. Health Aff (Millwood).
2002;21(5):90-102. doi:10.1377/hlthaff.21.5.90

3. Berger JT. The influence of physicians’ demographic
characteristics and their patients’ demographic
characteristics on physician practice: implications for
education and research. Acad Med. 2008;83(1):
100-105. doi:10.1097/acm.0b013e31815¢6713

4. Saha S, Shipman S. The Rationale for Diversity in the
Health Professions: A Review of the Evidence. U.S.
Department of Health and Human Services, Health
Resources and Services Administration, Bureau of
Health Professions; 2006.

5. Lam JTH, Coret M, Khalil C, Butler K, Giroux R]J,
Martimianakis MAT. The need for critical and
intersectional approaches to equity efforts in
postgraduate medical education: a critical narrative
review. Med Educ. 2024;58(12):1442-1461.
doi:10.1111/medu.15425

6. Nguyen AM, Siman N, Barry M, et al. Patient-physician
race/ethnicity concordance improves adherence to
cardiovascular disease guidelines. Health Serv Res.
2020;55(suppl 1):51. doi:10.1111/1475-6773.13398

7. Hopkins C, Gillett S, Slack R, Lund V], Browne JP.
Psychometric validity of the 22-item Sinonasal Outcome
Test. Clin Otolaryngol. 2009;34(5):447-454.
doi:10.1111/j.1749-4486.2009.01995 .x

8. Lett LA, Murdock HM, Orji WU, Aysola ], Sebro R.
Trends in racial/ethnic representation among US medical
students. JAMA Netw Open. 2019;2(9):e1910490.
doi:10.1001/jamanetworkopen.2019.10490

9. Bennett CL, Baker O, Rangel EL, Marsh RH. The
gender gap in surgical residencies. JAMA Surg.
2020;155(9):893-894. doi:10.1001/jamasurg.
2020.2171

592 Journal of Graduate Medical Education, October 2025

10.

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Association of American Medical Colleges. Unique
populations. Accessed June 24, 2025. https://www.aamc.
org/learn-network/affinity-groups/gfa/unique-populations
Abbas MR, Quince TA, Wood DF, Benson JA.
Attitudes of medical students to medical leadership

and management: a systematic review to inform
curriculum development. BMC Med Educ. 2011;11:93.
doi:10.1186/1472-6920-11-93

. Laveist TA, Nuru-Jeter A. Is doctor-patient race

concordance associated with greater satisfaction with
care? | Health Soc Behav. 2002;43(3):296-306.
doi:10.2307/3090205

Bowe SN, Schmalbach CE, Laury AM. The state of the
otolaryngology match: a review of applicant trends,
“impossible” qualifications, and implications.
Otolaryngol Head Neck Surg. 2017;156(6):985-990.
doi:10.1177/0194599817695804

Bowe SN, Wang X, Whipple ME, Bly RA. Evidence

of specialty-specific gender disparities in resident
recruitment and selection. | Grad Med Educ. 2021;
13(6):841-847. doi:10.4300/JGME-D-21-00337.1
Johnson CB, Hayden ], Jackson J, Harley R, Harley
HE. Hurdles in diversifying otolaryngology: a survey of
medical students. Otolaryngol Head Neck Surg. 2022,
166(6):1161-1165. doi:10.1177/01945998221076835
Kaplan AB, Riedy KN, Grundfast KM. Increasing
competitiveness for an otolaryngology residency: where
we are and concerns about the future. Otolaryngol
Head Neck Surg. 2015;153(5):699-701. doi:10.1177/
0194599815593734

Soto E, Lewis M, Estrada CA, et al. Barriers and
facilitators for under-represented in medicine (URiM)
medical students interested in surgical sub-specialties.
Am ] Surg. 2023;225(4):660-666. doi:10.1016/
j.amjsurg.2022.10.020

Page M]J, McKenzie JE, Bossuyt PM, et al. The PRISMA
2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372:n71. doi:10.1136/
bmj.n71

Centre for Evidence-Based Medicine. Explanation of the
2011 OCEBM Levels of Evidence. Accessed May 16,
2025. https://www.cebm.ox.ac.uk/resources/levels-of-
evidence/explanation-of-the-2011-ocebm-levels-of-evidence
Butler PD, Fowler JC, Meer E, Rosen IM, Reyes IM,
Berns JS. A blueprint for increasing ethnic and racial
diversity in U.S. residency training programs. Acad
Med. 2022;97(11):1632-1636. doi:10.1097/ACM.
0000000000004847

Duong KD, Samuels AE, Boatright D, Wilson T.
Association between emergency medicine clerkship
diversity scholarships and residency diversity. AEM
Educ Train. 2021;5(3):¢10547. doi:10.1002/aet2.10547
Hoff LM, Liao NN, Mosquera AC, et al. An initiative
to increase residency program diversity. Pediatrics.

$S900E 93l} BIA 92-01-GZ0Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awiid)/:sdiy wouy papeojumoq


http://doi.org/10.1001/jama.2019.19329
http://doi.org/10.1001/jama.2019.19329
http://doi.org/10.1377/hlthaff.21.5.90
http://doi.org/10.1097/acm.0b013e31815c6713
http://doi.org/10.1111/medu.15425
http://doi.org/10.1111/1475-6773.13398
http://doi.org/10.1111/j.1749-4486.2009.01995.x
http://doi.org/10.1001/jamanetworkopen.2019.10490
http://doi.org/10.1001/jamasurg.2020.2171
http://doi.org/10.1001/jamasurg.2020.2171
https://www.aamc.org/learn-network/affinity-groups/gfa/unique-populations
https://www.aamc.org/learn-network/affinity-groups/gfa/unique-populations
http://doi.org/10.1186/1472-6920-11-93
http://doi.org/10.2307/3090205
http://doi.org/10.1177/0194599817695804
http://doi.org/10.4300/JGME-D-21-00337.1
http://doi.org/10.1177/01945998221076835
http://doi.org/10.1177/0194599815593734
http://doi.org/10.1177/0194599815593734
http://doi.org/10.1016/j.amjsurg.2022.10.020
http://doi.org/10.1016/j.amjsurg.2022.10.020
http://doi.org/10.1136/bmj.n71
http://doi.org/10.1136/bmj.n71
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/explanation-of-the-2011-ocebm-levels-of-evidence
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/explanation-of-the-2011-ocebm-levels-of-evidence
http://doi.org/10.1097/ACM.0000000000004847
http://doi.org/10.1097/ACM.0000000000004847
http://doi.org/10.1002/aet2.10547

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

2022;149(1):e2021050964. doi:10.1542/peds.2021-
050964

Llado-Farrulla M, Fosnot J, Couto J, et al. In search of
workforce diversity? A program’s successful approach.
Plast Reconstr Surg. 2021;147(5):1229-1233.
doi:10.1097/PRS.0000000000007881

Mason SB, Ross W, Chambers CM, Grant R, Parks M.
Pipeline program recruits and retains women and
underrepresented minorities in procedure based
specialties: a brief report. Am J Surg. 2017;213(4):
662-665. do0i:10.1016/j.amjsurg.2016.11.022

Nellis JC, Eisele DW, Francis HW, Hillel AT, Lin SY.
Impact of a mentored student clerkship on
underrepresented minority diversity in otolaryngology—head
and neck surgery. Laryngoscope. 2016;126(12):2684-2688.
doi:10.1002/lary.25992

Tunson J, Boatright D, Oberfoell S, et al. Increasing
resident diversity in an emergency medicine residency
program: a pilot intervention with three principal
strategies. Acad Med. 2016;91(7):958-961. doi:10.1097/
ACM.0000000000000957

Williams C, Familusi O, Kovell CR, Wein JA, Butler
DP, Lloyd-Harris EJ. Representation matters: one
urology residency program’s approach to increasing
workforce diversity. Urology. 2023;174:28-34.
doi:10.1016/j.urology.2022.09.045

Green-McKenzie J, Savul S. Outcomes of an intervention
to increase physicians underrepresented in medicine in
occupational medicine training. | Public Health Manag
Pract. 2021;27(suppl 3):196-199. doi:10.1097/PHH.
0000000000001323

Wusu M, Tepperberg S, Weinberg J, Saper R. Matching
our mission: a strategic plan to create a diverse family
medicine residency. Fam Med. 2019;51(1):31-36.
d0i:10.22454/FamMed.2019.955445

Lall DM, Backster A, White HM, Heron LS, Siegelman
NJ. Recruitment of a diverse emergency medicine
residency program: creating and maintaining a culture
of diversity, equity, and inclusion. AEM Educ Train.
2021;5(suppl 1):112-115. doi:10.1002/aet2.10674
Sonoda K, Hamilton M, Bump MG, Rosser B,
Doughty B, Tripp R. Virtual brunches to enhance
recruitment of residents and fellows who self-identify
as underrepresented in medicine. ] Grad Med Educ.
2023;15(2):171-174. doi:10.4300/JGME-D-22-00454.1
Aibana O, Swails JL, Flores R], Love L. Bridging the
gap: holistic review to increase diversity in graduate
medical education. Acad Med. 2019;94(8):1137-1141.
doi:10.1097/ACM.0000000000002779

Marbin J, Rosenbluth G, Brim R, Cruz E, Martinez A,
McNamara M. Improving diversity in pediatric
residency selection: using an equity framework to
implement holistic review. | Grad Med Educ. 2021;
13(2):195-200. doi:10.4300/JGME-D-20-01024.1

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

REVIEW

Thompson NB, Colbert K, Nussbaum SM, Paget JC.
Practical strategies for underrepresented minority
recruitment in general surgery residency. | Surg Educ.
2022;79(6):¢130-e136. doi:10.1016/j.jsurg.2022.09.006
Garrick JF, Perez B, Anaebere TC, Craine P, Lyons C,
Lee T. The diversity snowball effect: the quest to
increase diversity in emergency medicine: a case study
of Highland’s emergency medicine residency program.
Ann Emerg Med. 2019;73(6):639-647. doi:10.1016/
j.annemergmed.2019.01.039

Deas D, Pisano ED, Mainous AGI, et al. Improving
diversity through strategic planning: a 10-year
(2002-2012) experience at the Medical University of
South Carolina. Acad Med. 2012;87(11):1548-1555.
doi:10.1097/ACM.0b013e31826d63¢0

Guh J, Harris C, Martinez P, Chen F, Gianutsos LP.
Antiracism in residency: a multimethod intervention to
increase racial diversity in a community-based residency
program. Fam Med. 2019;51(1):37-40. doi:10.22454/
FamMed.2019.987621

Barcelé NE, Shadravan S, Wells CR, et al. Reimagining
merit and representation: promoting equity and
reducing bias in GME through holistic review. Acad
Psychiatry. 2021;45(1):34-42. doi:10.1007/s40596-020-
01327-5

Epstein S, Konuthula N, Meyer KT, et al. Implementing
a “distance traveled” question to improve resident
diversity: process and feasibility. OTO Open. 2022;
6(3):2473974X2211138. doi:10.1177/2473974
X221113847

Nehemiah A, Roberts SE, Song Y, et al. Looking
beyond the numbers: increasing diversity and inclusion
through holistic review in general surgery recruitment.
J Surg Educ. 2021;78(3):763-769. doi:10.1016/j.jsurg.
2020.08.048

Schulz EA, Nussbaum EJ, Loloi J, Sankin A, Abraham
N. The impact of holistic review of urology residency
applications on selection for interview during the
COVID-19 pandemic. Urology. 2023;173:34-40.
doi:10.1016/j.urology.2022.11.034

Swails L], Adams S, Hormann M, Omoruyi E, Aibana
O. Mission-based filters in the Electronic Residency
Application Service: saving time and promoting
diversity. | Grad Med Educ. 2021;13(6):785-794.
doi:10.4300/JGME-D-21-00302.1

Spector RA, Railey MK. Reducing reliance on test
scores reduces racial bias in neurology residency
recruitment. | Natl Med Assoc. 2019;111(5):471-474.
doi:10.1016/j.jnma.2019.03.004

Caldwell SL, Garcia-Fleury I, An Q, Lawler AE. Does
removing the photograph and name change the
reviewer’s perception of orthopaedic residency
applicants? | Am Acad Orthop Surg. 2021;29(21):
937-942. d0i:10.5435/JAAOS-D-20-00213

Journal of Graduate Medical Education, October 2025 593

$S900E 93l} BIA 92-01-GZ0Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awiid)/:sdiy wouy papeojumoq


http://doi.org/10.1542/peds.2021-050964
http://doi.org/10.1542/peds.2021-050964
http://doi.org/10.1097/PRS.0000000000007881
http://doi.org/10.1016/j.amjsurg.2016.11.022
http://doi.org/10.1002/lary.25992
http://doi.org/10.1097/ACM.0000000000000957
http://doi.org/10.1097/ACM.0000000000000957
http://doi.org/10.1016/j.urology.2022.09.045
http://doi.org/10.1097/PHH.0000000000001323
http://doi.org/10.1097/PHH.0000000000001323
http://doi.org/10.22454/FamMed.2019.955445
http://doi.org/10.1002/aet2.10674
http://doi.org/10.4300/JGME-D-22-00454.1
http://doi.org/10.1097/ACM.0000000000002779
http://doi.org/10.4300/JGME-D-20-01024.1
http://doi.org/10.1016/j.jsurg.2022.09.006
http://doi.org/10.1016/j.annemergmed.2019.01.039
http://doi.org/10.1016/j.annemergmed.2019.01.039
http://doi.org/10.1097/ACM.0b013e31826d63e0
http://doi.org/10.22454/FamMed.2019.987621
http://doi.org/10.22454/FamMed.2019.987621
http://doi.org/10.1007/s40596-020-01327-5
http://doi.org/10.1007/s40596-020-01327-5
http://doi.org/10.1177/2473974X221113847
http://doi.org/10.1177/2473974X221113847
http://doi.org/10.1016/j.jsurg.2020.08.048
http://doi.org/10.1016/j.jsurg.2020.08.048
http://doi.org/10.1016/j.urology.2022.11.034
http://doi.org/10.4300/JGME-D-21-00302.1
http://doi.org/10.1016/j.jnma.2019.03.004
http://doi.org/10.5435/JAAOS-D-20-00213

REVIEW

45. Gardner KA, Cavanaugh JK, Willis ER, Dunkin JB. Can
better selection tools help us achieve our diversity goals
in postgraduate medical education? Comparing use of
USMLE Step 1 scores and situational judgment tests at
7 surgical residencies. Acad Med. 2020;95(5):751-757.
doi:10.1097/ACM.0000000000003092

46. Grullon K, Hight SR, Goldberg ME, Rosenblatt EA.
Impact of considering United States Medical Licensing
Examination Step 1 pass/fail on diversity in dermatology
residency recruitment. Clin Dermatol. 2023;41(1):
195-200. doi:10.1016/j.clindermatol.2022.10.004

47. Grabowski CJ. Impact of holistic review on student
interview pool diversity. Adv Health Sci Educ Theory Pract.
2018;23(3):487-498. doi:10.1007/s10459-017-9807-9

48. Canham LE, Manago MM, Dannemiller L, Rapport
M]J. Holistic review in doctor of physical therapy
admissions can lead to enhanced diversity in admitted
students. | Phys Ther Educ. 2021;35(3):195-202.
doi:10.1097/JTE.0000000000000192

49. Choi AN, Flowers SK, Heldenbrand SD. Becoming
more holistic: a literature review of nonacademic factors
in the admissions process of colleges and schools of
pharmacy and other health professions. Curr Pharm
Teach Learn. 2018;10(10):1429-1437. doi:10.1016/
j.cptl.2018.07.013

50. Mabeza MR, Christophers B, Ederaine AS, Glenn JE,
Benton-Slocum PZ, Marcelin R]. Interventions associated
with racial and ethnic diversity in US graduate medical
education. JAMA Netw Open. 2023;6(1):¢2249335.
doi:10.1001/jamanetworkopen.2022.49335

51. Hemal K, Reghunathan M, Newsom M, Davis G,
Gosman A. Diversity and inclusion: a review of effective
initiatives in surgery. J Surg Educ. 2021;78(5):
1500-1515. doi:10.1016/j.jsurg.2021.03.010

52. Ononuju CU, Morgan BJ, Ode EG. The role of
inclusion in increasing diversity and retention across
surgical residencies: a literature review. Curr Rev
Musculoskelet Med. 2023;16(11):557-562. doi:10.1007/
$12178-023-09866-8

53. Pololi L, Cooper AL, Carr P. Race, disadvantage and
faculty experiences in academic medicine. | Gen Intern

594 Journal of Graduate Medical Education, October 2025

Med. 2010;25(12):1363-1369. doi:10.1007/s11606-
010-1478-7

54. Betancourt MR, Baluchi D, Dortche K, Campbell MK,
Rodriguez EJ. Minority tax on medical students: a
review of the literature and mitigation recommendations.
Fam Med. 2024;56(3):169-175. doi:10.22454/FamMed.
2024.268466

55. Rodriguez EJ, Campbell MK, Pololi HL. Addressing
disparities in academic medicine: what of the minority
tax? BMC Med Educ. 2015;15:6. doi:10.1186/s12909-
015-0290-9

56. The Education Trust. Martinez-Alvarado S, Perez S.
A map of anti-DEI efforts on college campuses across
the U.S. Accessed August 7, 2024. https://edtrust.org/
resource/a-map-of-anti-dei-efforts-on-college-campuses-
across-the-u-s/

Lauren Boeckermann, MD, MPH, is a PGY-4 Resident,
Department of Otolaryngology-Head and Neck Surgery, University
of Utah, Salt Lake City, Utah, USA; Dennis Menjivar, BS, is a First
Year Medical Student, Department of Otolaryngology-Head and
Neck Surgery, University of Utah, Salt Lake City, Utah, USA;

Emily E. Hagn, MD, is an Associate Professor, Department of
Anesthesiology, Perioperative and Pain Medicine, University of
Utah, Salt Lake City, Utah, USA; Melissa Previtera, MLIS, is an
Associate Librarian, Donald C. Harrison Health Sciences Library,
University of Cincinnati College of Medicine, Cincinnati, Ohio, USA;
Samuel H. Cheshier, MD, PhD, is an Associate Professor,
Department of Neurosurgery, University of Utah, Salt Lake City,
Utah, USA; Hilary C. McCrary, MD, MPH*, is an Assistant
Professor, Department of Otolaryngology-Head and Neck Surgery,
University of Utah, Salt Lake City, Utah, USA; and Jeremiah A. Alt,
MD, PhD", is a Professor, Department of Otolaryngology-Head
and Neck Surgery, University of Utah, Salt Lake City, Utah, USA.

* Drs McCrary and Alt served as co-senior authors and contributed
equally to the work.

Funding: The authors report no external funding source for this
study.

Conflict of interest: The authors declare they have no competing
interests.

Corresponding author: Lauren Boeckermann, MD, MPH, University of
Utah, Salt Lake City, Utah, USA, lauren.boeckermann@hsc.utah.edu

Received September 15, 2024; revisions received January 27, 2025,
and May 28, 2025; accepted May 28, 2025.

$S900E 93l} BIA 92-01-GZ0Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awiid)/:sdiy wouy papeojumoq


http://doi.org/10.1097/ACM.0000000000003092
http://doi.org/10.1016/j.clindermatol.2022.10.004
http://doi.org/10.1007/s10459-017-9807-9
http://doi.org/10.1097/JTE.0000000000000192
http://doi.org/10.1016/j.cptl.2018.07.013
http://doi.org/10.1016/j.cptl.2018.07.013
http://doi.org/10.1001/jamanetworkopen.2022.49335
http://doi.org/10.1016/j.jsurg.2021.03.010
http://doi.org/10.1007/s12178-023-09866-8
http://doi.org/10.1007/s12178-023-09866-8
http://doi.org/10.1007/s11606-010-1478-7
http://doi.org/10.1007/s11606-010-1478-7
http://doi.org/10.22454/FamMed.2024.268466
http://doi.org/10.22454/FamMed.2024.268466
http://doi.org/10.1186/s12909-015-0290-9
http://doi.org/10.1186/s12909-015-0290-9
https://edtrust.org/resource/a-map-of-anti-dei-efforts-on-college-campuses-across-the-u-s/
https://edtrust.org/resource/a-map-of-anti-dei-efforts-on-college-campuses-across-the-u-s/
https://edtrust.org/resource/a-map-of-anti-dei-efforts-on-college-campuses-across-the-u-s/
mailto:lauren.boeckermann@hsc.utah.edu

