
UCSF
UC San Francisco Previously Published Works

Title
Gender Bias in Resident Assessment in Graduate Medical Education: Review of the 
Literature

Permalink
https://escholarship.org/uc/item/13j852pn

Journal
Journal of General Internal Medicine, 34(5)

ISSN
0884-8734

Authors
Klein, Robin
Julian, Katherine A
Snyder, Erin D
et al.

Publication Date
2019-05-01

DOI
10.1007/s11606-019-04884-0
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/13j852pn
https://escholarship.org/uc/item/13j852pn#author
https://escholarship.org
http://www.cdlib.org/


REVIEWS
Gender Bias in Resident Assessment in Graduate Medical
Education: Review of the Literature
Robin Klein, MD MEHP1, Katherine A. Julian, MD2, Erin D. Snyder, MD3,
Jennifer Koch, MD4, Nneka N. Ufere, MD5, Anna Volerman, MD6,7,
Ann E. Vandenberg, PhD, MPH1, Sarah Schaeffer, MD, MPH8, and Kerri Palamara,
MD9From the Gender Equity in Medicine (GEM) workgroup
1Department of Medicine, Division of General Internal Medicine andGeriatrics, Emory University School of Medicine, Atlanta, GA, USA; 2Division of
General Internal Medicine, University of California, San Francisco, San Francisco, CA, USA; 3Department of Medicine, Division of General Internal
Medicine, University of AlabamaBirmingham School of Medicine, Birmingham, AL, USA; 4Department of Medicine, University of Louisville, Louisville,
KY, USA; 5Department of Medicine, Division of Gastroenterology, Massachusetts General Hospital, Boston, MA, USA; 6Department of Medicine,
University of Chicago, Chicago, IL, USA; 7Department of Pediatrics, University of Chicago, Chicago, IL, USA; 8Department of Medicine, Division of
Hospital Medicine, University of California, San Francisco, San Francisco, CA, USA; 9Department of Medicine, Massachusetts General Hospital,
Boston, MA, USA.

BACKGROUND: Competency-based medical education
relies onmeaningful resident assessment. Implicit gender
bias represents a potential threat to the integrity of resi-
dent assessment. We sought to examine the available
evidence of the potential for and impact of gender bias in
resident assessment in graduate medical education.
METHODS: A systematic literature review was performed
to evaluate the presence and influence of gender bias on
resident assessment. We searched Medline and Embase
databases to capture relevant articles using a tiered strat-
egy. Review was conducted by two independent, blinded
reviewers. We included studies with primary objective of
examining the impact of gender on resident assessment in
graduate medical education in the USA or Canada pub-
lished from 1998 to 2018.
RESULTS: Nine studies examined the existence and in-
fluence of gender bias in resident assessment and data
included rating scores and qualitative comments. Hetero-
geneity in tools, outcome measures, and methodologic
approach precluded meta-analysis. Five of the nine stud-
ies reported a difference in outcomes attributed to gender
including gender-based differences in traits ascribed to
residents, consistency of feedback, and performance
measures.
CONCLUSION: Our review suggests that gender bias
poses a potential threat to the integrity of resident assess-
ment in graduatemedical education. Future study is war-
ranted to understand how gender bias manifests in resi-
dent assessment, impact on learners and approaches to
mitigate this bias.

KEY WORDS: gender bias; implicit bias; gender; assessment; evaluation;
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BACKGROUND

As graduate medical education shifts to a competency-
based medical education model, meaningful assessment
becomes of critical importance.1 The BNext Accreditation
System^ of the Accreditation Council for Graduate Med-
ical Education (ACGME) relies on frequent, criterion-
based, authentic assessment of residents to inform judg-
ments about resident progress. Ensuring meaningful as-
sessment requires surveying for threats to the integrity of
resident assessment.
One concern garnering attention is unconscious or im-

plicit gender bias. Implicit gender bias refers to the way
that culturally established gender roles and beliefs impact
our perceptions and actions without conscious intention.2

Manifestations of gender bias among practicing physicians
include differences in patient referral patterns, compensa-
tion, and career advancement.3–5 Evidence suggests that
gender bias impacts faculty assessment of medical student
learners. Studies of Medical Student Performance Evalua-
tions (MSPE) found gender-based differences in the traits
ascribed to students, with female students more frequently
described using communal traits such as compassionate,
caring, or empathetic.6, 7

Of concern in graduate medical education is if and how
gender bias impacts assessment. Valid and meaningful
assessment has important implications to both training
programs and resident learners. Notably, training pro-
grams utilize assessments to determine resident progress,
advancement, and competency.
To explore this, we reviewed the evidence for gender bias in

resident assessment within graduate medical education.
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METHODS

A comprehensive literature review was performed to capture
relevant primary studies for inclusion into this review. Figure 1
details the search strategy employed using PRISMA guidelines.
First, independent scoping searches were performed by two
reviewers and a medical librarian to explore types of evidence,
gaps in the literature, and inform our search strategy.
A comprehensive search of the Medline and Embase data-

bases was conducted inMarch 2018 and September 2018. From
our scoping search, we found focusing search terms on gender
as opposed to assessment was more effective in capturing
relevant articles. Search incorporated three main search themes
Gender, Gender Bias, and Graduate Medical Education using
established MeSH terms. Gender was captured using the
terms ‘female, ‘male’, and ‘gender.’ Gender bias was captured
using the terms ‘gender bias’, ‘sexism’, and ‘prejudice.’ Grad-
uate Medical Education was captured using the terms ‘intern-
ship and residency’, ‘graduate medical education’, ‘postgradu-
ate medical education’, and ‘residency.’ Boolean operator ‘and’
was used to combine themes and search fields included title,
abstract, and keywords. Limits used include journal articles,
publications dating between 1998 and 2018, and English lan-
guage. Finally, manual search of references and citations of

captured articles was performed, and potentially relevant arti-
cles were included in the review.
A tiered review process was devised. After initial capture, two

reviewers independently and blindly reviewed title and abstract to
identify articles for in-depth review using the cloud-based plat-
form Rayyan QCRI (http://rayyan.qcri.org). From this initial
screen, select articles were retrieved and full text reviewed to
determine inclusion. Interrater agreement was 92.0% for title and
abstract review and 95.8% for full text review.
We included studies that examined the impact of gender on

resident assessment in graduate medical education as primary
outcome. For the purposes of this study, we defined assessment to
include measures of resident performance used to inform deter-
minations of resident competency, progress, and advancement.
This included formal assessments of resident performance using
structured assessment tools and qualitative comments and feed-
back. To this end, we excluded studies that presented gender data
while assessing the validity of tests or indices and studies of
gender-based differences on capacity to learn or perform tasks
such as surgical procedures. We excluded articles that did not
represent original research, such as reviews or commentaries,
articles in which full text articles in English were not available
such as conference abstract reports, and studies that occurred
outside of the USA or Canada.
Data was extracted from full-text articles by one author and

verified by review team. Data included participants, training
setting, outcome measures, and findings. Strengths and limi-
tations of studies were assessed individually and in aggregate.
Quality characteristics of studies included sampling, assess-
ment tools, study design, and analytic methods. Discord was
settled by discussion and consensus of the team.

RESULTS

The structured search strategy yielded nine unique studies
meeting inclusion criteria.8–16 Table 1 details extracted data
and Table 2 details quality characteristics of included studies
based on guidelines for qualitative and quantitative studies.23,
24 Heterogeneity in methods and outcome measures across
studies precluded meta-analysis and comparison of study
quality via established indices.24

Data included 38,342 resident performance rating scores and
10,394 instances of narrative feedback for 1209 residents by
1287 faculty. Settings included family practice (FP),15, 16 emer-
gency medicine (EM),8, 14 obstetrics and gynecology
(ObGYN),13 and internal medicine (IM) training programs.9

Methodologies included quantitative,8–12 qualitative,14–16 and
mixed methods approaches.13 Eight of nine studies utilized res-
ident assessments derived from direct observation in real-world
practice8–11, 13–16 while one study examined gender bias in a
controlled setting using standardized encounters.12 Assessment
tools used included tools using Milestone framework8, 14 stan-
dardized tool developed by various specialty groups9, 10, 12, 13,

and an institutional assessment tool.11, 16

Medline     n =162 

 

Embase    n =277 

 

Studies from references & citations n = 1 

229 excluded based on title and 

abstract review   

24 articles screened by full text 

13 excluded based on full text 

review:  

-4 studies not focused on resident 

assessment 

-2 studies evaluated validity of 

assessment tool 

-2 studies focused on gender 

differences in surgical skill 

capacity or performance,  

-3 studies were not original 

research 

-2 studies non US or Canada  

Limited to journal articles in 

English, published between 1998 

and 2018 & duplicates removed 

238 articles screened by 2 reviewers in 

blind, independent review 

9 articles included 

Figure 1 Search strategy for literature review.
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Table 1 Studies of Gender Bias in Resident Assessment in Graduate Medical Education

Study Setting and
participants

Design Methods Participants,
residents, and
faculty

Data Findings

Resident performance metrics

Dayal A,
et al. 20178

8 EM
residency
programs (6
academic, 2
community)

Retrospective
longitudinal
cohort

Examined impact of
gender on resident
assessment based on
direct observation
collected using a
real-time online col-
lection tool

359 EM residents
(122F, 237M)

33,456 evaluations
using ACMGE
Milestone
framework, 2013–
2015

By PGY 3, male
residents rated higher
than female residents in
all 23 Milestones.
Overall rate of Milestone
level attainment over
time was 0.52 levels per
year (95%
CI = 0.49–0.53). Male
residents had
significantly higher rate
of Milestone attainment
(12.7% higher).
By end of training,
Milestone scores were
0.15 levels higher for
male than for female
residents, equivalent to
3–4 months training.
No statistically
significant difference in
scores by faculty gender
and resident faculty
dyad.

285 faculty (91F,
194M)

Brienza RS,
et al. 20049

Academic IM
residency
program

Observational
cohort

Examined influence
of gender of resident
faculty dyads on
resident assessment

160 IM residents
(64F, 96M) on
inpatient medicine
rotations

262 evaluations
using ABIM
assessment tool,
1997–1998

No significant difference
in performance scores
attributable to gender
pairs.
Trend to lower scores in
F resident-M faculty dy-
ad in clinical perfor-
mance (7% lower,
P = 0.07) compared to M
resident-M faculty dyad.

88 faculty (18F,
70M)

Rand VE,
et al. 199810

Academic IM
residency
program

Observational
cohort

Examined influence
of gender on
resident assessment

132 PGY 1 and
PGY 2 IM residents
(47F, 85M) on
inpatient medicine
rotations

974 evaluations
using ABIM
assessment tool,
1989–1995

Male residents received
significantly higher
scores in all domains
from male faculty
compared to female
faculty.
Male residents received
significantly higher
scores than female
residents in 6 of 9
domains.

255 faculty (52F,
203M)

Thackeray
EW, et al.
201211

Academic IM
training
program, GI
subspecialty

Observational
cohort

Examined influence
of gender on
resident assessment
by subspecialty
faculty

240 IM residents on
GI clinical rotations

Evaluations using
the ACGME Core
Competencies,
2005–2010

No significant difference
in faculty ratings of
residents attributable to
gender.

44 GI faculty (9F,
35M)

Standardized encounters

Holmboe
ES, et al.
200912

40 faculty
from 16 IM
residency
programs

Post
intervention

Examined impact of
gender on faculty
ratings of
standardized
encounters of
residents performing
clinical skills at
varying competency

Standardized
encounters, male
residents depicted
history taking and
clinical skills,
female resident
depicted counseling
skill

348 ratings of
taped standardized
encounters using
ABIM Mini-CEX,
2001–2002

Mean ratings for female
residents lower than
male residents. No
significant differences in
ratings attributed to
faculty gender.

40 faculty (19F,
21M)

Multisource feedback

Galvin SL,
et al. 201513

Community
ObGYN
residency
program

Mixed methods Examined impact of
gender on
assessments by
nursing, including

44 ObGYN
residents (34F, 10M)

2202 evaluations
using Professional
Associate

Female PGY 2 residents
had significantly lower
mean ratings than maleNurses (100%

female)

(continued on next page)
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RESIDENT PERFORMANCE METRICS

Four studies investigated gender bias utilizing faculty rating
scores of resident performance. The largest study examined the
influence of gender on resident assessment using data from
33,456 resident evaluations from eight EM training programs
using an ACGME Milestone-based assessment framework.8

Data was gathered using a real-time online collection tool and
faculty elected which residents to assess and when. Dayal et al.
found that while there was no difference in Milestone level
ascribed to male and female residents at the start of training, by
postgraduate year (PGY) 3, faculty ascribed higher levels in all
23 Milestones to male residents compared to female residents.
Male residents had a significantly higher rate of Milestone
attainment than female residents (12.7% higher or 0.07 Mile-
stone levels per year) so that by the end of training, the discrep-
ancy in Milestone level attained between male and female resi-
dents was equivalent to 3 to 4 months of additional training.
There was no statistically significant difference in Milestone
level by faculty gender or gender of resident faculty dyad.
Two smaller studies examined the impact of gender on resi-

dent assessment in IM training programs using an ABIM assess-
ment tool.9, 10 Study of 974 inpatient evaluations of IM residents

found scores of male residents were significantly higher in six of
nine domains compared to female residents and male faculty
ratedmale residents significantly higher than female faculty in all
nine assessed domains.10 A later study of 262 IM resident
evaluations from inpatient medicine rotations assessed the influ-
ence of faculty and resident gender pairings. While the female
resident-male faculty dyad trended toward lower clinical perfor-
mance scores (7% lower, P = 0.07), there was no significant
influence attributable to gender pairing of resident and faculty.9

Looking at resident assessment in a subspecialty setting,
analysis of 1100 evaluations of residents rotating on a diges-
tive disease service at one institution found no significant
difference in resident performance rating scores due to gen-
der.11 Interestingly, gender pairing was a significant factor in
resident assessment of faculty.

STANDARDIZED ENCOUNTERS

Holmboe et al. evaluated the impact of gender bias using
standardized encounters as part of a larger faculty develop-
ment intervention.12 Forty IM faculty viewed and scored
scripted encounters representing residents’ history taking,

Table 1. (continued)

Study Setting and
participants

Design Methods Participants,
residents, and
faculty

Data Findings

rating scores and
content analysis of
qualitative
comments

Questionnaire,
2006–2014

residents (1.5 vs 1.7,
scale 0 to 2, P = 0.001).
Female PGY 1 residents
received fewer positive
comments (17.3% vs
40%) and more negative
agentic comments
(17.3% vs 3.3%) than
male residents
(P = 0.04).

Qualitative comments

Mueller AS,
et al. 201714

Academic EM
residency
program

Qualitative
thematic
analysis

Thematic analysis
of narrative
comments; subset
analysis examined
consistency of
feedback

47 PGY3 EM
residents
Subset: 35 residents
(13F, 22M)

1317 qualitative
comments using
ACMGE
Milestone
framework, 2013–
2015

Female residents
received more discordant
feedback about
performance than male
residents, particularly
around assertiveness and
receptivity to guidance.

67 faculty (29F,
38M)

Loeppky C,
et al. 201715

Academic FM
residency
program in
Canada

Qualitative
content
analysis

Content analyses of
archived real-time
feedback provided
to resident by facul-
ty

192 FP residents
(104F, 88M)

7316 instances of
feedback using
FieldNotes, 2012–
2016

Female faculty provided
more feedback than male
faculty. Female residents
received more feedback
than male residents. F
resident-M faculty dyad
had the highest propor-
tion of communal and
the lowest proportion of
agentic adjectives.

464 faculty (188F,
276M)

Ringdahl
EN, et al.
200416

Academic FP
residency
program

Qualitative
content
analysis

Content analysis of
narrative comments

35 PGY 1 FP
residents on
inpatient rotations

1341 qualitative
comments from
322 evaluations,
1996–1999

No difference in content
type or valence based on
faculty gender.

44 faculty and
senior residents

M male, F female, FP family practice, EM emergency medicine, IM internal medicine, GI gastroenterology, ObGYN obstetrics and gynecology, PGY 1
post graduate year 1, PGY 2 post graduate year 2, PGY 3 post graduate year 3, P P value
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Table 2 Quality Characteristics of Studies of Gender Bias in Resident Assessment in Graduate Medical Education

Quantitative studies
Author Sampling Assessment data type Assessment tool Statistical analysis Outcome level
Dayal A,
et al. 20178

Multiple
institutions

Resident
performance ratings
by faculty

ACGME Milestone-based
assessment tool, including
23 validated Milestones
across 6 clinical
competenciesb

Mixed-effects linear modeling
to determine association
between Milestone attainment
and gender

Faculty assessment of
resident performance
in real-world setting

Brienza RS,
et al. 20049

Single institution,
single rotation type

Resident
performance ratings
by faculty

ABIM assessment toole Hierarchical linear modeling
using M resident-M faculty
dyad as reference

Faculty assessment of
resident performance
in real-world setting

Rand VE,
et al. 199810

Single institution,
single rotation type

Resident
performance ratings
by faculty

ABIM assessment toole Difference in mean ratings by
gender and mixed-effects line-
ar modeling

Faculty assessment of
resident performance
in real-world setting

Thackeray
EW, et al.
201211

Single institution,
single subspecialty
rotation type

Resident
performance ratings
by faculty

Institutional assessment
tool with 7 to 12 validated
items, domains include 6
ACGME Core
Competencies

Marginal effect on rating
scores by gender using mixed-
effects linear modeling

Faculty assessment of
resident performance
in real-world setting

Holmboe
ES, et al.
200912

Faculty from
multiple
institutions, 3%
encounters not
ratedz

Ratings of resident
skills depicted in
simulated,
standardized
encounters

ABIM Mini-CEX assess-
ment toold

Differences in mean ratings
using regression analysis

Faculty assessment of
resident performance
in simulated,
standardized
encounter

Mixed methods
Author Sampling Assessment data type Assessment tool Statistical analysis and

qualitative approach
Outcome level

Galvin SL,
et al. 201513

Single institution Resident
performance ratings
and qualitative
comments by faculty

Professional Associate
Questionnairec

Differences in mean ratings
using regression analysis

Faculty assessment of
resident performance
in real-world settingThematic analysis included

tiered coding approach with
independent reviewers blinded
to participants’ gender.
Outcomes include content
focus, valence, and communal
and agentic adjective use.

Qualitative studies
Author Sampling Assessment data type Assessment tool Qualitative approach Outcome level
Mueller AS,
et al. 201714

Single institution Qualitative
comments by faculty

ACGME Milestone-based
assessment tool, including
23 validated Milestones
across 6 clinical
competenciesb

Thematic analysis included
tiered coding approach with
open coding to generate
themes, focused coding with
independent reviewers, and
effort to blind reviewers to
participants’ gender. Outcomes
include content type, valence,
and consistency in feedback
across faculty raters.

Faculty assessment of
resident performance
in real-world setting

Loeppky C,
et al. 201715

Single institution Qualitative
comments by faculty

FieldNotes included in
Competency-Based
Achievement Systema

Content analysis included
keyword frequency of
communal and agentic
adjectives. Outcomes include
frequency of specific domains
(sentinel habits, clinical
domains, progress level) and
communal and agentic
adjective use

Faculty assessment of
resident performance
in real-world setting

Ringdahl
EN, et al.
200416

Single institution,
single rotation type

Qualitative
comments by faculty

Institutional assessment
tool including 10 domains
and comments, instrument
validity not reported

Content analysis included
tiered coding approach with
independent reviewers.
Reviewers were not blinded to
participants’ gender. Outcomes
include content and valence.

Faculty assessment of
resident performance
in real-world setting

ABIM American Board of Internal Medicine, ABIM Mini-CEX American Board of Internal Medicine Clinical Examination Exercise, ACGME
Accreditation Council for Graduate Medical Education, M male
aCanadian Competency-Based Achievement System uses FieldNotes as a tool for collecting real-time assessment and feedback on resident progress in
sentinel habits (skills and habits that make a good physician) and clinical domains of the field17
bACGME Milestone-based assessment tool, including 23 validated Milestones across 6 clinical competencies, including patient care and procedural skills,
medical knowledge, professionalism, interpersonal and communication skills, practice-based learning and improvement, and systems-based practice18, 19
cProfessional Associate Questionnaire developed by American College of Obstetrics and Gynecology’s Council on Resident Education in Obstetrics and
Gynecology Competency Task Force and includes domains of communication, compassion, reliability, integrity, responsibility, patient advocacy, and
respect for patients, families, and staff20
dABIM Mini-CEX includes domains of medical interview skills, physical exam skills, humanism and professionalism, clinical judgment, counseling skills,
organization, and overall clinical competency21
eABIM assessment tool includes domains of clinical judgment, medical knowledge, clinical skills, humanistic qualities, teaching, professionalism,
medical care, and overall clinical competence22
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physical exam, and counseling skills at variable competency
levels. In these encounters, male residents depicted history and
physical exam skills and a female resident depicted the
counseling skill. While ratings of the vignette featuring the
female resident were lower than scores for the other vignettes,
there was no statistically significant difference in ratings due to
faculty gender.

MULTISOURCE FEEDBACK

Galvin et al. examined the impact of gender on resident
assessments by nursing staff collected as part of a 360° feed-
back system for a community-based OBGYN residency train-
ing program.13 This mixed methods study analyzed 2202
rating scores and 420 narrative comments and found that
female residents received significantly lower scores than male
residents (1.5 vs 1.7, scale 0 to 2, P = 0.001) in the PGY2 year,
which involved more opportunities to interact with nursing.
Female interns received fewer positive comments and more
negative agentic comments than male interns (17.3% vs 40%
and 17.3% vs 3.3% respectively, P = 0.04).

QUALITATIVE COMMENTS

Following the work of Dayal et al., a qualitative study exam-
ined 1317 narrative comments included in PGY3 EM resident
evaluations.14 Subgroup analysis of 35 residents with multiple
evaluations found that female residents received more discor-
dant feedback across faculty, particularly regarding autonomy,
assertiveness, and receptiveness to oversight compared to
male residents.
Two studies analyzed the influence of gender on resident

narrative comments in FP training programs.15, 16 Loeppky
et al. analyzed the feedback faculty provide to residents in a
Canadian FP training program using FieldNotes or real time,
written feedback based on direct observation.15 Analysis of
7316 FieldNote comments found that female faculty provided
more feedback and female residents received more feedback
than their male counterparts. The female resident-male faculty
dyad had the highest proportion of communal adjectives and
lowest proportion of agentic adjectives. Ringdahl et al. ana-
lyzed 1341 narrative comments from inpatient evaluations of
FP interns by faculty and senior residents and found no sig-
nificant difference in valence or content by faculty gender.16

DISCUSSION

Our review examined the potential for and impact of gender
bias on resident assessment in graduate medical education.
From this, we surmise three key points. First, gender bias
poses a potential threat to the integrity of resident assessment
in graduate medical education. Five of nine reviewed studies
reported a difference in outcomes attributed to gender

including significant differences in resident performance met-
rics8, 10, 13 and narrative assessment13–15 including consisten-
cy and valence of feedback and traits ascribed to residents.
Strength of the evidence demonstrating an impact argues in

favor of potential for gender bias in resident assessment.
Studies that showed significant differences in resident perfor-
mance metrics employed greater numbers of evaluations as
data and utilized established assessment tools.8, 10, 13 The most
robust and persuasive evidence comes from the study by
Dayal et al. which demonstrated a significant difference in
Milestone attainment by resident gender.8 The Milestone
framework is the strongest measure of resident assessment
across studies as the development and validation of the 23
EM Milestones is robust and well-defined.18, 19 The large
number of data points, multi-institutional design, and use of
the Milestone framework adds to the robustness of the
findings.
The complicated nature of implicit gender bias makes cap-

turing this challenging. Studies assessing for gender bias must
consider a variety of potential manifestations and employ
appropriate methodologies and analytic models. Studies that
found no difference in resident assessment attributed to gender
were limited by fewer participants,9, 12, 16 low proportion of
female participants,9, 11 or limited qualitative analysis.16 Fail-
ing to detect a difference in outcomes may reflect a failure to
capture gender bias rather than confirmation of no bias. In
short, negative results are insufficient to rule out gender bias.
Additionally, the critical importance of valid resident assess-
ment in competency-based medical education raises the stakes
on the assessment process. The argument may be made that
any good evidence of implicit gender bias in resident assess-
ment is a sufficient harbinger to warrant concern and
vigilance.
The second key point surmised from our review is the

complexity of how gender bias manifests in resident assess-
ment. Manifestations and patterns of gender bias were not
uniform across studies reviewed. While differences were not-
ed by gender of resident,8, 10, 13–15 evidence of an influence of
faculty gender or gender of resident and faculty pairings was
limited.10, 15

Gender bias is multifaceted and may arise when gender-
based normative behaviors and expectations misalign with
professional roles and behaviors.25 It may emerge in specific
context such as when performing professional roles as leader
or manager or working with others within a team.26–29 Pro-
viding some context, qualitative studies suggest expectations
of interpersonal dynamics and issues of power may be at play.
Female residents weremore often assessed using communal or
warmth-based descriptors and less often agentic or
competency-related descriptors.13, 15 Study of qualitative
comments by Mueller et al. found that senior female residents
more often received inconsistent feedback across faculty re-
garding traits of autonomy, assertiveness, and receptiveness to
oversight.14 Analysis of nursing narrative assessments indicat-
ed that female interns were more susceptible to bias in
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assessment suggesting that female interns must contend with
both gender roles and issues of power during training and may
be expected to be Boverly communal^ to be effective.13

A third key point concluded from review of the existing
evidence is the need for further exploration and study focused
on gender bias in graduate medical education. This includes
factors that underlie gender bias, impact on learners, and
interventions to address gender bias in graduate medical edu-
cation.While the evidence indicates that gender bias is a factor
in resident assessment in graduate medical education, a key
question remains wherein lies the source of the bias. Does the
gender difference in resident assessment arise from an issue
with the assessment tool, the learners, or the faculty evalua-
tors? Evidence of gender bias was reported using assessment
tools of variable strength including the robust EM Milestone
framework18, 19 suggesting that gender-based differences in
outcomes were not a product of a particular assessment tool.
As some have suggested, the gender-based difference in

outcomes may be due to difference in performance between
male and female residents. Female residents may be operating
under strain when their professional role requires them to act
counter to gender-based normative behaviors. Study of IM
residents’ experiences with cardiopulmonary resuscitation
found that female residents reported that the role of code
leader required them to violate gender behavioral norms and
experience tension related to competing expectations.30 Con-
flict between professional role and gender normative behav-
iors may explain a disparity in performance in contexts where
the clash between gender role and role as resident is height-
ened, such as directing care in the emergency department,
in the labor and delivery unit, or on an inpatient ward team.8,
10, 13, 14

Gender-based difference in outcomes may be due to dispar-
ity in how faculty assess resident performance. Faculty operate
within the same gender climate as their learners, and their
experiences navigating this may influence their assessment
of learners. A survey of clinician educators at a Swedish
academic center reported that female faculty more frequently
cited gender of both faculty and learner as an important factor
in their teaching.31 A faculty development intervention aimed
at addressing gender bias led to a significant increase in faculty
awareness of personal bias and self-efficacy to promote gender
equity.32

Another important topic warranting further study is the
impact of gender bias on learners, as evidence of long-term
impact on trainees is lacking. One study looking at the impact
of gender bias on learners in primary and secondary education
found that early gender bias exposure influenced learners’
later achievements and had implications for career and earning
potential.33 We postulate that discordant and non-specific
feedback may be a lost opportunity to assess skills and defi-
ciencies and may undercut female residents’ training experi-
ence. As resident assessments are used to inform progress
through training,1 gender bias in assessment may impact

advancement and duration of residency training. Assessments
are sourced for programmatic letters of recommendations for
employment and fellowship and bias may result in profession-
al disadvantages in terms of professional opportunity and
growth.
Lastly, interventions to address gender bias in graduate

medical education are needed. These interventions should
include promoting open dialog about gender and bias among
trainees and faculty, educational innovations to enable resi-
dents to manage tension due to competing roles and expecta-
tions, and faculty development to mitigate bias in assessment
and feedback.
Our review highlights the importance of the issue of implicit

gender bias in resident assessment. Limitations of our review
include heterogeneity in methodology, assessment instru-
ments, and outcomemeasures utilizedmade direct comparison
between studies difficult. Relatively small sample size and low
proportion of female participants limited results in some stud-
ies. Studies examined gender bias within different environ-
ments and specialties and continuity of contact between learn-
er and evaluator is an unknown yet potentially relevant vari-
able. Studies employed different assessment tools with vari-
able evidence of tool validity. Our review did not address the
intersection of gender bias and racial bias and this topic
warrants dedicated study. Lastly, reviewed studies relied on a
gender binary construct which does not account for those who
identify on the gender continuum.

CONCLUSION

Review of the evidence indicates that gender bias poses
a potential threat to the integrity of resident assessment
in graduate medical education. Despite noted differ-
ences, the majority of reviewed studies found gender-
based difference in outcomes including significant dif-
ferences in resident performance metrics and disparity in
narrative comments. Manifestations of gender bias in
resident assessment are complex and challenging to
study. Given the importance of resident assessment in
competency-based medical education, future study is
needed to better understand how gender bias manifests
in assessment, impact on learners, and interventions to
address gender bias in graduate medical education.
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