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Diversifying clinical residencies, particularly in fields firm institutional commitment to reducing bias and
that are historically dominated by majority male (M/M)

cohorts, is critical to improve both the training experien-

ces of residents and the overall physician workforce.

Orthopedic surgery in particular has low numbers of

females and under-represented minorities (F/URM) at all

levels of training and practice. Despite efforts to increase

its diversity, this field has become more homogeneous in
recent years. To highlight potential barriers and dispa-

rate training environments that may contribute to this

dynamic, we present 25 years’ worth of institutional

data on standardized exam performance throughout resi-

dency. We report that despite starting residency with

standardized exam scores that were comparable to their

M/M peers, F/URM orthopedic surgery residents per-

formed progressively worse on Orthopaedic In-service
Training Exams throughout residency and had lower first

pass rates on the American Board of Orthopedic Surgery

Part 1. Given these findings, we propose that disparate

performance on standardized test scores throughout res-

idency could identify trainees that may have different

experiences that negatively impact their exam perfor-

mance. Shedding light on these underlying disparities

provides opportunities to find meaningful and sustained
ways to develop a culture of diversity and inclusion. It

may also allow for other programs to identify similar pat-

terns within their training programs. Overall, we pro-

pose monitoring test performance on standardized

exams throughout orthopedic surgery residency to iden-

tify potential disparities in training experience; further,

we acknowledge that interventions to mitigate these dis-

parities require a broad, systems wide approach and a
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INTRODUCTION

Diversifying clinical residency programs in the United

States is imperative to ensure provision of both effective

care to an increasingly diverse society and wholistic

training experiences to young physicians.1 Despite sev-

eral recent initiatives to increase its diversity,2 orthope-
dic surgery continues to lag behind its medical and

surgical peers with respect to representation of minori-

ties and women in the field.3,4

There is evidence to suggest that once in residency,

females and underrepresented minorities (F/URM) do

not have the same experience as their majority male (M/

M) peers.5 Specifically, F/URM receive fewer opportuni-

ties to be mentored and are often subjected to implicit
biases that can adversely affect feedback and assess-

ment.6,7 More than half of women surveyed about their

experiences in academic surgery felt that gender played

a role in the career challenges and training inequities

they faced.5 While there is an increasingly better under-

standing of disparate training environments and the
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experiences of F/URM residents, there are little data on

how, if at all, these disparities impact the objective out-

comes by which residents are currently assessed.

Many metrics can be used to evaluate resident profi-
ciency, performance, and training. Utilizing our institu-

tional experience, we propose the use of trends in

standardized test scores throughout residency as a

“litmus test” to identify residents who not only may be

struggling with standardized exams but may also be

experiencing inherent disparities that affect their ability

to perform on these exams. Twenty-five years of data col-

lected at our institution from resident applications,
orthopedic in-service training exams (OITE) scores and

American Board of Orthopaedic Surgery (ABOS) Part 1

first-time pass rates suggest that F/URM orthopedic sur-

gery residents may experience differences in their train-

ing environments compared to those of their M/M peers

(Fig. 1). We examined the performance of all orthopedic

surgery residents from our institution with graduation

years of 1994 to 2018 (Table 1). We found no difference
in objective test performance of F/URMs prior to starting

residency (Table 2). However, despite initially compara-

ble scores, there was a decline in objective performance

by F/URM residents during residency on the relative per-

centile score of OITE and after residency on the ABOS

Part 1 certifying examination (Fig. 1; Table 2).

Declining relative performance in ITE percentile rank-

ings across years of training is not unique to orthope-
dics8; however, the OITE percentile attrition we

observed in F/URM residents was specific to the field.9,10

In fact in other areas of medicine, there appears to be no

differences in objective measures of medical knowledge

between sex and race throughout residency training.9
FIGURE 1. USMLE1 (line) and OITE percentile rank by year (bars) for
male/majority and female/underrepresented minority who did and did
not pass ABOS exams.
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Therefore, while other factors result in declining scores,

the divergent patterns observed between

M/M and F/URM residents suggest that there could be

inherent differences in the training experiences of
F/URM residents in orthopedic surgery. Given our obser-

vations, we believe it is critical that programs study

trends in their own data and intervene when possible to

offset negative training experiences and lower attrition

rates.
WORKFORCE DIVERSITY

Despite evidence that both physicians and patients gener-

ally benefit from a more diverse provider workforce,11-15

both women and URMs report lower levels of career suc-

cess and higher attrition rates both during and after resi-

dency.16 While the causes of this are likely multifactorial,

the higher rates of burnout and perceived sexual discrimi-

nation17,18 likely play a role for female residents. These

factors are exacerbated by a gross under-representation of

female surgeons which limits mentorship opportunities

that could impact some of these negative experien-
ces.19,20 Similar challenges are documented for URM

representation at the student, trainee, and professional

level in academic surgery.21 Recent US Census data for

orthopedic surgery indicates that orthopedic surgery is

the least diverse surgical subspecialty with respect to race

and confirms that diversity is not increasing.22 Further-

more, the experiences of URM in orthopedic programs

are not always positive. Fourteen percent of URM ortho-
pedic residents perceived racial harassment, and 8% felt

they had experienced racial discrimination. Both female

and URM orthopedic residents reported a lowered sense

of personal accomplishment.23
OPPORTUNITIES TO INTERVENE

While there is skepticism regarding the correlation of

performance on standardized test scores to clinical acu-

men, there is significant evidence supporting the correla-

tion of ABOS pass rates with various other standardized
measures including OITE scores and USMLE scores prior

to residency.24-26 Thus, there is an emphasis on these

metrics in both selecting and training residents.27 It is

also important to note that the imminent change in

USMLE Step 1 grading to Pass/Fail may result in pro-

grams relying more heavily on other objective metrics

such as first year OITE scores at the beginning of resi-

dency. Secondarily, objective measures of performance
may serve as an opportunity to measure effectiveness of

interventions, within and across programs, aimed to
tober 2021 1401
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TABLE 1. Population Characteristics Overall and for the Male/Majority Compared With Female/Underrepresented Minorities Prior to
Orthopaedic Residency

Resident Characteristics Overall, n =197 Male/Majority, n=163 Female/URM, n=34 p Value

Age at program start 27.1 (26.4-28.5) 27.6 (26.5-28.6) 27.4 (26.3-27.8) 0.62
Undergrad STEM degree 170 (86.3%) 139 (85.3%) 31 (91.2%) 0.52
Collegiate athlete 93 (47.2%) 75 (46.0%) 18 (52.9%) 0.58
Armed forces 7 (3.6%) 9 (5.5%) 0 0.36
Prior graduate degree 24 (12.2%) 20 (12.3%) 4 (11.8%) 0.93
Private medical school 112 (56.9%) 102 (62.6%) 10 (29.4%) <0.01
AOA status 84 (42.6%) 72 (44.2%) 12 (35.3%) 0.58
address improved equity and culture of orthopedic resi-

dency programs.
The means to identify and address potential causes of

worsening objective performance on OITE and lower

first pass rates on ABOS part 1 for F/URM residents are

multifold. Beyond evidence-based interventions focused

on study strategies and knowledge acquisition,17,18 it is

important to consider the residency training environ-

ment for F/URMs. Factors known to exacerbate disad-

vantages for F/URMs include stereotype threats, implicit
biases, and fewer opportunities for feedback, higher

level training experiences, and effective mentorship.28

These factors can interfere with learning,29,30 perfor-

mance on assessments, and well-being.28,31-33 These neg-

ative impacts are often heightened when learners are

more aware of how they differ from those around

them.34,35 This is particularly relevant for female and

URM orthopedic surgery residents who have reported
awareness of how their sex and/or race affects both the

residency selection process36 and experience in

residency.37

Implicit biases can also negatively impact the everyday

experience, feedback and training milestone acquisitions
TABLE 2. USMLE1, OITE Ranks, and ABOS Performance Overall, and
Minority Residents

Resident Objective
Outcomes

Overall, n=197 Male/Majorit
n=163

USMLE 232.3 [232 (219-242)] 230.3 [231 (21

OITE
Year 1 % rank 50.4 [50 (30-72)] 51.6 [51 (31

Year 2 % rank 55.8 [57 (36-75)] 57.0 [59 (38

Year 3 % rank 53.9 [56 (31-79)] 55.7 [60 (33

Year 4 % rank 55.8 [57 (33.8-79)] 56.8 [58 (34

ABOS boards pass (%) 186 (94.4) 157 (96
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for residents.7,38 Although various initiatives in medical

training are effective in reducing implicit bias,6,39 there is
increasing evidence that these strategies may result in

short-lived rather than sustained change.40 For example,

providing female surgical residents with positive affirma-

tion to combat the potential of stereotype threat success-

fully prevented a decline in performance ratings

compared with residents who did not receive this inter-

vention.35 Similar interventions implemented at various

levels of academic learning for females and URMs have
shown to improve both performance and testing scores.41

However, despite these initial positive results, it is impor-

tant to acknowledge that they are short-term benefits and

their sustainability has not been appropriately assessed.

While these strategies are a start, time and sustained effort

will be required to definitively change deeply entrenched

disparities.

Unlike identification of a need for remediation in test-
ing strategies, ways to address differences in training

experiences that may be fueled by inherent biases are

more amorphous and thus are more daunting to address.

However, it is clear that it is time to seriously take on

these challenges at all levels. Mitigating disparities
for the Male/Majority Compared With Female/Underrepresented

y, Female/URM, n=34 Mean Difference
(95% CI), p Value

9-242)] 241.9 [235 (217-242)] �11.13 (�37.0 to
14.73), 0.39

-72.5)] 44.9 [45.5 (18.8-68.2)] 10.6 (�5.0 to 26.3),
0.18

.5-75.5)] 50.1 [48.5 (27.2-70)] 3.0 (�10.6 to 16.7),
0.65

-79)] 45.4 [43.5 (20.8-72.2)] 10.21 (�4.5 to 24.9),
0.17

-78.8)] 51.0 [45.5 (27.2-78.8)] 1.62 (�12.9 to 16.2),
0.82

.3) 29 (85.3) x2 = 4.6, p = 0.03
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TABLE 3. Quick Recommendations for Strategies to Increase Support for Females and Under-Represented Minorities Throughout Orthope-
dic Surgery Training

Quick Recommendations
for Improvement

Mentorship � Assign all residents a mentorship team comprised of diverse faculty starting at the beginning of residency
� Establish formalized metrics for the engagement and mentorship expected of this team (goal setting, num-
ber of expected meetings)

� Set up inter-resident mentoring opportunities
� For institutions with low numbers of diverse faculty members, provide residents resources to connect with
more diverse colleagues in the field who would be willing to provide mentorship at other institutions

Educational planning/
coaching

� Mentorship teams will be responsible for helping review residency expectations and assess whether resi-
dent is meeting them appropriately

� Help with career planning, study resources, research planning
� Regularly review the performance of residents on standardized exams and other metrics with a plan to
intervene if a resident is struggling or not meeting expected metrics

Cultural shifts � Set top-down expectations that faculty and residents will not tolerate overtly discriminatory behavior and
other forms of bias

� Have an anonymous, effective reporting system for transgressions with clear, consistent follow up

Recruitment � Incorporate a framework for inclusive GME recruitment strategies (Gonzaga et al 2020)
within medical training requires a systems wide

approach and a firm commitment to both reducing bias
and achieving enduring change. Specific examples of

sustained culture change include effectively addressing

stereotype threat and implicit bias as potential obstacles

for certain residents, engaging faculty and learners at all

levels in active awareness of potential discrimination,

and building stronger pathways for leadership, profes-

sional, and mentoring advancements for diverse

F/URM (Table 3).32,42,43 For these initiatives to be suc-
cessful, it is critical to start with an honest introspective

review to identify program-specific factors that may be

impeding improvements and change.
CONCLUSION

Gender and racial diversity in orthopedic residencies remain

low. Significant work is required to better understand why
certain residents may have disparate performance as they

progress through training. Our experience is meant to raise

awareness of a pattern that could exist in other training pro-

grams and the need to examine trends that can be shifted to

improve diversity, equity and inclusion. While we propose

monitoring test performance as one approach to identifying

potential disparities and opportunities to intervene, more

research is required to address how best to identify and miti-
gate these disparities. Direct attention is needed to promote

positive residency experiences and prevent future attrition
Journal of Surgical Education � Volume 78/Number 5 � September/Oc
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of F/URM residents from fields such as orthopedic surgery

that would greatly benefit from their presence.
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