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ABSTRACT

Background Medical students from racially minoritized backgrounds receive negative evaluations more frequently, possibly
from implicit bias.

Objective To determine if a preference for White applicants over Asian and Black applicants exists among resident and
attending reviewers of obstetrics and gynecology (OB/GYN) residency applications.

Methods In 2021, we sampled academic OB/GYN physicians from 6 academic institutions to randomly receive questionnaire
form A or B, each containing 4 contrived Electronic Residency Application Service profiles stratified by United States Medical
Licensing Examination scores; institutions attended; and strength of recommendation letters into top-, mid-, and low-tiers.
Form A applicants were White top-tier, White mid-tier without resilience, Asian mid-tier with resilience, and White low-tier.
Form B applicants were Black top-tier, Asian mid-tier without resilience, White mid-tier with resilience, and White low-tier
applicants. Both questionnaires’ profiles were identical except for applicants’ names and races. The primary outcome was
participants’ rankings of applicants from most to least desirable. Baseline characteristics of participants were compared with
chi-square tests. Rankings were compared using generalized estimating equations to calculate the odds ratio (significance
P<.05).

Results One hundred and ninety-one were invited to participate; 109 participants started the questionnaire, and 103 ranked
applicants (response rate 54%). Fifty-three participants completed form A, and 56 completed form B. No significant differences
were found in participants’ demographics. Participants frequently ranked White applicants significantly more highly than Black
applicants (-3.3, 95% CI -3.5, -3.1) and Asian applicants (-3.3, 95% CI -3.5, -3.1).

Conclusions Despite identical qualifications, a stronger preference for White applicants over Black or Asian applicants was found.

Introduction

Implicit bias refers to the unintentional and uncon-
scious mental associations all individuals make about
social identity groups, such as race or gender.1

Although unconscious, implicit bias is informed by
and reinforces societal trends, often favoring the
socially dominant.2 Previous studies have demon-
strated the discrepancies in employment attainment
and career advancement between White and racially
minoritized people.3-6

Like the general population, medical professionals
also exhibit the same level of implicit bias.7 This is
highlighted at the medical school level with discrep-
ancies in increased admissions rates, more positive
feedback, and better performance evaluations, all
favoring White and male students.8-10 Few studies,
however, have explored how implicit racial bias

affects residency selection.11 The American College
of Obstetrics and Gynecology has reported that,
despite the steady increase of Black medical students,
the rates of racially minoritized obstetrics and gyne-
cology (OB/GYN) residents have decreased over the
past few years.12 Recent literature has supported the
notion that a racially and ethnically diverse health
care workforce can effectively address the disparities
that exist in maternal health outcomes.13 Under-
standing the contribution that implicit bias has on
the racial and ethnic makeup of physician trainees
emboldens the argument for investment in policies
and interventions that encourage intentionality in
building diversity in health care.14

In this study, we sought to determine whether
implicit bias influences the selection into OB/GYN
residency of Black applicants, defined as underrep-
resented in medicine,15 and Asian applicants, who,
though not underrepresented, face racial bias in med-
ical education, with a lack of research about their
experiences.16 We hypothesize that when there is a
clearly superior applicant, such as the top-tier applicant,
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implicit bias would play less of a role,3 but when
applicants have similar qualifications, participants
would prefer White applicants due to implicit bias.

Methods
Setting and Participants

Participants were OB/GYN residents, fellows, and
attending physicians from 7 randomly selected large
academic institutions’ OB/GYN residency programs,
based on online availability of emails on their insti-
tutions’ websites, in the year 2021. Institutions were
selected starting in the Northeastern United States,
moving westward to capture as much geographical
diversity as possible. After reaching at least 100 partic-
ipants, no further participants were recruited. Physi-
cians received an email invitation to the questionnaire
sent from the study team. The email invitation first
directed them to a consent form, informing them that
they could opt out of the study at any time or not
respond to any questions if they felt uncomfortable.
A power calculation was done using a pilot study by
analyzing the difference of the rankings of applicants
by 20 applicants selected from a sample of conve-
nience not included in the data presented here. The
same questionnaire and same methods of data analy-
sis were employed, which found that 100 partici-
pants (50 in each arm) were needed in total to
sufficiently power the study.

Interventions

A 3-part questionnaire was electronically created on
Qualtrics XM 2020 (Qualtrics). The questionnaire
was created by a fellowship program director, a
fellow involved with recruitment, and a medical
student, and was reviewed by a medical education
researcher. Participants were randomized to 1 of 2
questionnaire forms, A and B. The first part of both
forms included demographic data, such as academic
position (resident, fellow, attending), age ranges,
gender, race/ethnicity, where they spent their forma-
tive years, and where they were currently practicing.

In the second part of the questionnaire, partici-
pants were shown 4 applicant profiles. These profiles
contained both objective and subjective measures
that are found on the Electronic Residency Applica-
tion Service (ERAS), including name; date of birth;
race and ethnicity; gender; United States Medical
Licensing Examination Step 1, Step 2 Clinical Knowl-
edge (CK) scores; honors; undergraduate institution
attended; medical school attended; summaries of grades,
letters of recommendation, personal statement, other
experiences; and hobbies. The 4 applicants were strati-
fied with academic institutions attended, USMLE scores,
and summary of their grades into top-, mid-, and

low-tiers. The tiers of the academic institutions were
distinguished by rankings of undergraduate and medi-
cal institutions on US News & World Report.17,18

The USMLE scores were sorted using means and stan-
dard deviations of average OB/GYN applicants based
on Charting Outcomes in the Match, 2020.19

Each participant was shown a top-tier applicant, 2
mid-tier applicants, and a low-tier applicant. The
mid-tier applicants were differentiated by one dem-
onstrating resilience after losing her mother to ovar-
ian cancer during medical school. Between forms A
and B, the names and races were changed, but all
other attributes remained the same. Applicants’ photos
were not included to minimize the effect of appearance-
based bias; because research shows that physical
attractiveness can affect applicants’ rankings, also
called “pretty privilege.”20 In form A, the partici-
pants saw a White top-tier applicant, an Asian mid-tier
applicant with resilience, a White mid-tier appli-
cant without a story demonstrating resilience, and a
White low-tier applicant. In form B, the participants
saw a Black top-tier applicant, a White mid-tier appli-
cant with resilience, an Asian mid-tier applicant without
a story demonstrating resilience, and a White low-tier
applicant. A summary of the race, gender, and names
of applicants in each form can be found in the online
supplementary data. The top- and mid-tier applicants
were women while the low-tier applicant was a man
to attempt to elucidate whether gender would affect
the rankings. The participants were then asked if they
wanted each applicant as a colleague and asked to rank
them from 1 (most favorable) to 4 (least favorable).

In the third section, participants were asked to
rank factors that affected their ranking of the previ-
ous section’s applicants. These factors were selected
based on a National Resident Matching Program
survey of OB/GYN program directors.21 The factors
were academic achievements and scores, dedication
to the field, resilience, fit for program, research and

KEY POINTS

What Is Known
Implicit bias has been found to factor in medical trainee
assessments and may affect application review of
residency applications.

What Is New
More than 100 US obstetrics and gynecology (OB/GYN)
physicians ranked applicants using identical applications,
except for changes in names and races, with applications
also stratified into low, middle, and high tiers. Despite
identical qualifications, White applicants were rated far
more highly than Black or Asian applicants.

Bottom Line
Implicit bias appears to be an important factor in selection
of applicants for US OB/GYN residency programs.
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other extracurricular activities, and letters of recom-
mendation. Participants ranked these factors from
1 (most impactful) to 6 (least impactful).

Forms A and B of the questionnaire can be found
in the online supplementary data.

Outcomes Measured

The primary outcome of this study was the ranking
of the applicants from most (1) to least (4) favorable.
The secondary outcomes were the rankings of the fac-
tors that impacted the participants’ ranking.

Analysis of Outcomes

Baseline characteristics of study participants were
compared with the Pearson’s chi-square tests or Fish-
er’s exact tests as appropriate. We examined whether
rankings between the 2 forms differed significantly
using a between-subjects one-way analysis of vari-
ance (ANOVA) test. This analysis facilitated predic-
tion of means using generalized estimated equation
(GEE) modeling to account for intra-respondent var-
iability. Pairwise analyses were then conducted using
the ANOVA model to examine differences between
different applicants regarding predicted average ranking.

We calculated an inter-item correlation coefficient to
assess construct and content validity among survey
responses. Significance was identified by P<.05. SAS
9.4 (SAS Institute) and R (R Core Team) were used
for analyses.

Institutional review board approval was received
through the Albert Einstein College of Medicine Insti-
tutional Review Board.

Results

One hundred ninety-one people were invited, and
103 participants ranked the 4 applicants. Fifty-one
participants were randomized to form A, and 52 to
form B. No significant differences were found in the
gender, age range, race, ethnicity, and academic posi-
tions between the 2 groups’ participants. The distri-
bution of participants who completed each form and
their demographics can be found in TABLE 1.

Estimated Mean Rankings

The GEE model facilitated projected mean scores of
each applicant given all the data included (TABLE 2).
Mean ranking of the White top-tier applicant was 1.1,
while that of the Black top-tier applicant was 1.5.

TABLE 1
Demographics of Participants, Separated by the Form Completed

Demographics
Form A Form B

P value
n (%) 95% CI n (%) 95% CI

Gender .12

Female 48 (92) 82-92 44 (80) 68-80

Male 4 (8) 8-82 11 (20) 20-68

Age (years) .86

25-40 41 (79) 66-79 41 (75) 62-75

41-66 10 (19) 19-66 13 (24) 24-62

�66 1 (2) 2-66 1 (1) 1-62

Race .24

Asian 10 (20) 20-57 10 (18) 18-40

Black or African American 3 (6) 6-57 8 (15) 15-40

Native Hawaiian or Pacific Islander 0 (0) 0-57 1 (2) 2-40

American Indian or Alaskan Native 0 (0) 0-57 1 (2) 2-40

White 36 (71) 57-71 29 (53) 40-53

Other 2 (4) 4-57 6 (11) 11-40

Ethnicity .92

Latinx 6 (12) 12-77 5 (9) 9-80

Not Latinx 45 (88) 77-88 49 (91) 80-91

Position .19

Attending 19 (37) 25-40 27 (50) 39-50

Fellow 12 (23) 23-25 6 (11) 11-37

Resident 21 (40) 37-40 21 (39) 37-39

ORIGINAL RESEARCH

Journal of Graduate Medical Education, October 2024 559

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-10-27 via free access



Among mid-tier applicants, the White applicant with
resilience had a mean ranking of 2.0, White applicant
without resilience ranked 2.4, the Asian applicant
with resilience ranked an average of 2.5, while the
Asian applicant without resilience ranked an average
of 2.6. The low-tier White applicant ranked an aver-
age of 4.0. We calculated an inter-item correlation
coefficient of 0.56 between applicant profile and appli-
cant ranking by respondent.

Comparison of Top-Tier Applicants

Of the 51 participants who completed form A,
46 (90.2%) ranked the White top-tier applicant as
the highest applicant, 3 (5.9%) as second highest,
2 (3.9%) as third highest, and none as the lowest
(FIGURE 1). In form B, the Black top-tier applicant
was ranked by 34 of 52 (65.4%) as the highest appli-
cant, 12 (23.1%) as the second highest, 5 (9.6%) as

the third highest, and 1 (1.9%) as the lowest (FIGURE 1).
TABLE 3 displays results of the pairwise ANOVA test.
Compared to the White top-tier applicant, the Black
top-tier applicant was significantly less likely to be
ranked as the top candidate (-3.3, 95% CI -3.5, -3.1).
This association did not differ depending on respon-
dents’ race or position.

Comparison of Mid-Tier Applicants

In form A, 20 (39.2%) ranked the Asian applicant
with resilience as the more preferred applicant, while
31 (60.8%) preferred the White applicant without
resilience (FIGURE 2). In form B, 36 (69.2%) ranked the
White applicant with resilience as the more preferred
applicant, and 16 (30.8%) ranked the Asian applicant
without resilience as their preferred applicant.

The pairwise analysis of mid-tier applicants showed
a significant difference in the rankings of the different
applicants with and without resilience. White appli-
cants without resilience were significantly more likely
to rank higher than Asian applicants without resilience
(3.2; 95% CI 3.0, 3.4). The Asian applicant with resil-
ience was significantly more likely to be ranked highly
compared to the Asian applicant without resilience (3.0;
95% CI 2.8, 3.2). The White applicant with resilience
was significantly more likely to be ranked higher than
the Asian applicant without resilience (0.6, 95% CI
0.5, 0.7). No aspects of the respondents’ demograph-
ics or level of training were correlated with significant
differences in the ranking of mid-tier applicants.

Factors Affecting Rankings of Applicants

When asked to rank most important factors in their
ranking, 34 (33%) selected academic achievement,

TABLE 2
Mean Rankings of Applicants as Estimated by GEE Model

Applicants Mean

Top-tier candidates

Black applicant 1.5

White applicants 1.1

Mid-tier candidates

White applicant (no resilience) 2.4

White applicant (resilience) 2.0

Asian applicant (no resilience) 2.6

Asian applicant (resilience) 2.5

Low-tier candidates

White applicant 4.0

Abbreviation: GEE, generalized estimated equation.

FIGURE 1
Ranking of Top-Tier White and Black Applicants by Percentage of Participants
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25 (24.3%) selected fit for program, 20 (19.4%)
selected dedication to the field, 11 (10.8%) selected
resilience, 2 (1.9%) selected research and other experi-
ences, and 6 (5.8%) selected letters of recommendation
as most important. There was no significant difference
between these rankings (see online supplementary data).

Discussion

Participants, regardless of their own demographics,
ranked the top-tier White applicant higher more

frequently than the top-tier Black applicant. Both
mid-tier White applicants, with and without resil-
ience, were more likely to be preferred over Asian
applicants, including the applicant demonstrating
resilience. No difference was found between factors in
informing participants’ decisions. We found a moder-
ately strong inter-item correlation between applicant
profiles and ranking, suggesting both construct and
content validity regarding the response process.

These results suggest the existence of a racial implicit
bias favoring White applicants, consistent with results
from previous studies conducted in the United States.3

These results are also consistent with previous studies
in medicine, showing a preference of White students at
all levels of medical education.8,10,22-24 Studies have
demonstrated that White race, when controlling for all
other factors, can be used as an independent predictor
of higher final clerkship grades.10,23 Black, Latinx, and
Asian students are less likely to receive honors, with
Asian students more likely to report lower overall
grades.23,24 Even the Medical Student Performance
Evaluation, intended to be a standardized summary of
the student’s performance, falls short of being objective
since White applicants often receive more positive sum-
mary words when adjusted for all other demographics.10

Implicit bias deters the selection of racially minori-
tized applicants into medical school.8 Those accepted
face possible biases in their evaluations, a factor
used in selecting students into residency.23 Even if
they receive evaluations comparable to their White
peers, our results suggest that there is still bias
against their selection into OB/GYN residency. These
disparities ultimately result in fewer racially minori-
tized residents and lead to fewer racially minoritized
OB/GYN providers, reducing the physician-patient
concordance shown to be linked to improved patient
outcomes.25

TABLE 3
Pairwise Test of ANOVA Examining Effect Size of
Difference in Mean Rankings

Effect 95% CI

White top-tier

Black top-tier -3.3 -3.5, -3.1

White mid-tier resilience -1.2 -1.3, -1.1

White mid-tier without resilience -3.8 -4.0, -3.6

Asian mid-tier resilience -1.4 -1.5, -1.3

Asian mid-tier without resilience -4.4 -4.6, -4.2

White low-tier -5.8 -6.0, -5.6

Asian mid-tier without resilience

Black top-tier 1.1 0.9, 1.2

White mid-tier resilience 0.6 0.5, 0.7

White mid-tier without resilience 3.2 3.0, 3.4

Asian mid-tier resilience 3.0 2.8, 3.2

White low-tier -1.4 -1.5, -1.3

White low-tier

Black top-tier 2.5 2.4, 2.6

White mid-tier resilience 2.0 1.9, 2.1

White mid-tier without resilience 4.6 4.4, 4.8

Asian mid-tier resilience 1.5 1.4, 1.6

Abbreviation: ANOVA, analysis of variance.

FIGURE 2
Comparison Rankings of Mid-Tier Applicant
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One limitation in this study is the selection bias
from participants who were more curious about
this topic on both extremes, those who believe that
implicit bias is an issue in medical education that
needs to be addressed and those who believe
that implicit bias does not exist within medical edu-
cation, responding to the study. Participants might
not be reflective of a typical residency program selec-
tion committee, where program directors and faculty
usually make final decisions about applicant rank-
ings, while trainees might give minor input. Inclusion
of trainees aimed to elucidate generational differences.
While the questionnaire was created with instructions
written to be as neutral as possible, there is a possibility
of participants recognizing the questionnaire’s implicit
bias assessment. Since there is a trend toward recruit-
ing more racially minoritized applicants to OB/GYN,
some participants may be influenced by social desir-
ability bias,1 which would shift the responses toward
the null hypothesis, so the actual impact of implicit
bias could be stronger than our quantified effect esti-
mates. Also, those in selection committees may have
had implicit bias training, which would mitigate find-
ings of this study. Another limitation was our inabil-
ity to make an in-person analysis; we could not give
one participant both forms of the survey without
the possibility of participants realizing that we only
varied the names and the races of the applicants
and figuring out the study objective. Also, most of
our respondents were within the 25 to 40 age range
(76.6%) and female (86.0%). Previous studies of
health care professionals have demonstrated that
younger age and being a woman are associated with
lower levels of implicit bias, so our results may
not reveal the actual extent of implicit bias.26 To
validate these results, future studies could replicate
this study in other fields of medicine with a more
balanced gender ratio than exists in OB/GYN.27

Between the 2 groups, more attendings received
form B (50.0% vs 36.5% in form A, P=.19); while
this difference was not significant, it could explain
why the Black top-tier applicant was ranked lower
and the White mid-tier applicant was preferred.

Future directions could investigate if there is a simi-
lar trend in other specialties in a way more consistent
with their application processes, such as only surveying
program directors or having the number of profiles be
proportional to the actual applicant race breakdown.

Conclusions

This study suggests an implicit bias against top-tier
Black and mid-tier Asian applicants that is consistent
with the implicit bias in medical education reported
in previous studies.
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