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ABSTRACT

could help inform applicant and program decision-making.

competitive ROL segments.

programs submitted a certified ROL >30 and had less than 25%

1/Step 2 Clinical Knowledge (CK) performance.

Background An understanding of surgical specialty program ranking patterns related to residency applicant characteristics

Objective To assess characteristics of applicants on program rank order lists (ROLs) for general surgery, neurological surgery,
orthopaedic surgery, otolaryngology, and plastic surgery and whether applicant characteristics differ on the competitive vs less

Methods Certified program ROL data (N=2899) from the 2022-2025 National Resident Matching Program (NRMP) Main
Residency Matches for 5 surgical specialties, United States Medical Licensing Examination (USMLE) data from the National
Board of Medical Examiners, and applicant self-reported demographic information from NRMP were analyzed. Included

segments for the variable of interest. Descriptive statistics and boxplots were used to examine ranking patterns for applicant
type (medical school type and location/citizenship status), sex, underrepresented in medicine (URiM) status, and USMLE Step

Results General surgery programs were more likely to rank various applicant types, with 79.1% ranking US DOs and 48.6%
ranking US international medical graduates (IMGs). Among the other surgical specialties, 18.0-49.7% ranked US DOs, less than
20% ranked US IMGs, and 20.4-54.8% ranked non-US IMGs. Besides general surgery, 15% or less of the remaining surgical
specialties included any applicants who had ever failed Step 1 or Step 2 CK.

Conclusions In all 5 surgical specialties, overall and competitive ranking patterns differed by applicant type and USMLE
performance. Differential patterns were also seen to a lesser extent for sex and URiM status.

missing data in the competitive and less competitive ROL

Introduction

Residency program selection behaviors are important
to the graduate medical education community as
they help applicants and programs better understand
the transition to residency process and ensure trans-
parency in practices. Increased transparency through
access to high-quality information helps advisors bet-
ter guide prospective residency applicants on where
to apply, gives applicants clearer insight into their
likelihood of being ranked or ranked competitively,
and enables program directors to make more informed
decisions and conduct internal quality improvement
efforts.™? Disparities within the medical education and
transition to residency process have resulted in the
underrepresentation of certain applicant characteristics
across specialties.”®

DOI: http://dx.doi.org/10.4300/JGME-D-25-00582.1

Editor’s Note: The online version of this article contains further
data from the study.
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Given notable differences in applicants and matched
residents,”” surgical residency training programs have
focused on addressing these disparities with variable
success in changing outcomes. Trends for underrepre-
sented in medicine (URIM) groups demonstrate persis-
tently lower matches into competitive specialties.®’
Outcomes have been mixed to improve female repre-
sentation, with evidence of change in some surgical
specialties, but no differences in representation over
time in others.”” Over the past decade, overall repre-
sentation of international medical graduates (IMGs) in
surgical specialties has declined.””

While numerous studies have examined the impact
of applicant characteristics in program interview selec-
21112 and matching outcomes, '3
far less research has investigated program ranking
behaviors generally. Of studies that examined ranking
decisions, academic performance, specifically United
States Medical Licensing Examination (USMLE) per-
formance, is consistently cited as the most important
factor.>*>%> Applicant characteristics—such as applicant
type (MD/DO/US IMG/non-US IMG) and URiM—have

tion behaviors
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not been a focus of program selection studies, but a
few studies have examined sex representation. Find-
ings from these studies suggest wide variation may
exist in how sex has impacted selection decisions over
time, ranging from no change to increasing female rep-
20 However, these ranking studies have
several limitations, such as relying on self-reported
program ranking behaviors'****2¢ and focusing only
on a limited subset of surgical programs or special-
ties' 212326 rather than examining all programs
within a given specialty, across all surgical specialties.

This study examines program ranking patterns
with respect to applicant type, sex, URIM status,
and USMLE performance and whether these charac-
teristics differ on the upper and lower segments of
the rank order list (ROL) across 5 surgical specialties.
It is part of a larger study in which the National Resi-
dent Matching Program (NRMP) and the National
Board of Medical Examiners (NBME) leveraged pri-
mary source ranking data and USMLE score informa-
tion to examine a range of applicant characteristics
across specialties that participate in the Main Resi-
dency Match.

resentation.

Methods
Setting and Participants

This study utilized a retrospective observational design.
Proprietary primary source program ranking data from
the NRMP, primary source USMLE Step 1 and Step 2
Clinical Knowledge (CK) performance data from the
NBME, and self-reported applicant characteristics data
from NRMP’s Registration, Ranking, and Results sys-
tem were merged across the 2022-2025 Match cycles.
Data were aggregated to the program-Match year level,
with each observation representing a single ROL cer-
tified by a program. For example, programs partici-
pating annually contributed 4 ROLs (one per year),
which were treated as independent observations. To
focus on core training programs targeting those newly
entering US graduate medical education, categorical,
primary, and advanced programs were included in
our sample, while preliminary and reserved programs
were excluded. To obtain reliable and generalizable
estimates, we established inclusion criteria at the
program-Match year and specialty level. We included
specialties (N=21) that for at least 3 of the 4 Match
years had: (1) a minimum of 20 programs with an
ROL >30 in a given Match year; and (2) at least
50% of all programs meeting the program-Match
year ROL criteria of 30 applicants in a given Match
year. Of included specialties, we included program
ROLs with >30 ranked applicants (N=17 046; online
supplementary data A). This cutoff was selected (1)
after an examination of the percentage of data lost in

ORIGINAL RESEARCH

KEY POINTS

What Is Known

Understanding how residency programs rank applicants
across surgical specialties may clarify how applicant
characteristics influence placement and decision-making
for programs and candidates.

What Is New

This multi-year, multi-specialty analysis of National
Resident Matching Program and United States Medical
Licensing Examination (USMLE) data for 5 surgical
specialties shows that ranking patterns differ markedly by
applicant type and USMLE performance, with competitive
rank order list segments reflecting more restrictive
patterns than less competitive segments.

Bottom Line

Surgical residency programs rank applicants differently
based on medical school background, USMLE scores, and,
to a lesser extent, sex and underrepresented in medicine
status, highlighting opportunities to examine equity and
transparency in selection processes. This information can
be used to counsel applicants as well.

terms of program-Match years and number of ranked
applicants at various minimum ROL length thresh-
olds; and (2) to ensure the top quartile included
enough applicants to facilitate more robust and mean-
ingful comparisons between the competitive and less
competitive ROL segments. This article focuses on
2899 program ROLs within 5 surgical specialties: gen-
eral surgery, neurological surgery, orthopaedic surgery,
otolaryngology, and plastic surgery. It is important to
note that these surgical specialties vary in the number
of positions available (online supplementary data B).

Descriptive statistics and medians with interquar-
tile ranges were used to characterize specialty-level
differences. To compare residency programs across
specialties, the 25th, 50th, and 75th percentile values
were calculated for the entire sample of 17046
program-Match years for all applicant characteris-
tics. Analyses were conducted in R (v4.4.1) using the
tidyverse (v2.0.0) packages.

Competitive vs Less Competitive
Ranking Segments

In this study, applicants in the top 25% of a pro-
gram’s ROL were classified as “competitive,” while
the remaining 75% were “less competitive.” The
25% cutoff was chosen for 3 reasons: (1) smaller
percentiles would limit generalizability and exclude
some programs due to applicant thresholds; (2) larger
cutoffs, like 50%, would include lower-ranked appli-
cants with reduced matching likelihood, diluting the
focus on competitiveness; and (3) the “ranking to
match” metric—ranking equal to the number of posi-
tions available at that program—was avoided to
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prevent programs from being encouraged to shorten
ROLs and risk unfilled spots.

Outcomes Measured

For each characteristic below, programs were excluded
from the analysis if more than 25% of data for a vari-
able was missing in either the competitive or less com-
petitive ROL segment.

Applicant Type: Applicant type was a 4-level vari-
able. Those who attended medical school in the
United States were grouped based on whether they
attended an allopathic (US MD) or osteopathic pro-
gram (US DO), while IMGs were grouped based on
their US citizenship status. Applicant types in our
analyses include US MD applicants (which combines
US MD seniors and graduates), US DO applicants
(which combines US DO seniors and graduates), US
IMGs (US citizen IMGs), and non-US IMGs (non-US
citizen IMGs).

Self-Reported Applicant Characteristics: Upon regis-
tration with the NRMP, applicants are (optionally)
asked to self-report various characteristics. For this
study, the characteristics of interest included: sex
(female; male) and URIM status (yes [Hispanic/
Latino, Black/African American, American Indian/Alaska
Native, and/or Pacific Islander]; no). For each of the
aforementioned items, applicants could select “I do
not know” or “I prefer not to answer,” which were
categorized as missing.

USMLE Performance: The USMLE comprises 3 inde-
pendent examinations (Steps) that inform state medi-
cal board licensing decisions. This study explored
how Step 1 outcome history (ie, whether the exam-
inee ever failed) and Step 2 CK outcomes and scores
related to selection behavior, as these examinations
are typically taken before applying for residency and

remain influential in applicant selection.’” Step 1
measures understanding and application of science
foundational to medical practice and reports a pass/fail
outcome. Step 2 CK assesses the application of clinical
science and skills necessary for supervised patient care
and reports a pass/fail outcome along with a 3-digit
scale score ranging from 1 to 300.

Per the primary site institutional review board
(IRB) definitions, this study did not constitute human
subjects research and thus did not require IRB review.

Results

By specialty, 65-100% of program ROLs were included.
The percentage of these ROLs included for each char-
acteristic is displayed in the TaBLE. To enhance read-
ability, hereafter “program ROLs” will be referred to
as “programs.”

Applicant Type

To contextualize the applicant type results, we have
included the average percentage of each specialty’s
ROL that is comprised of each applicant type in
online supplementary data C. While 9% of general
surgery programs only included US MD applicants,
31.5-46.6% of programs in the remaining surgical
specialties did so (FIGURE 1). Similarly, 34.4% of gen-
eral surgery programs ranked exclusively US MD
applicants competitively, compared to 73.3-90.1%
of programs in the other 4 surgical specialties.
Additionally, we sought to investigate which pro-
grams ranked (1) at least one DO; (2) at least one
US IMG; and (3) at least one non-US IMG. Whereas
79.1% of general surgery programs ranked at least
one US DO applicant, 18-49.7% of the remaining
surgical specialties did so. General surgery had the
highest proportion of programs ranking at least one
US IMG (48.6%), with other specialties having pro-
portions of 18.2-20%. For non-US IMGs, neurological

TABLE
Percent of Program Rank Order Lists (ROLs) Included for Each Variable by Specialty
Neurological Orthopaedic .
Gne?o:,;a(le::g:?;’ Surgery,?l (%) Surger;), n (%) O':o(lozl;y(rll“g:;:z;h Prlla(sl;.:;: (sr‘lu:g:?)h
(N=343) (N=658)
Applicant type 1251 (100) 343 (100) 658 (100) 414 (100) 233 (100)
Sex 1199 (96) 290 (85) 603 (92) 367 (89) 208 (89)
URIM 1216 (97) 301 (88) 614 (93) 371 (90) 212 (91)
USMLE Step 1 1202 (96) 343 (100) 648 (98) 414 (100) 233 (100)
USMLE Step 2 CK 1240 (99) 339 (99) 647 (98) 414 (100) 233 (100)

Abbreviations: URiM, underrepresented in medicine; USMLE, United States Medical Licensing Examination; CK, Clinical Knowledge.
Note: The total number of programs listed for each specialty at the top of the table denote the number of program ROLs with >30 applicants. The n and
percentage in each column denote the percentage of those programs missing <25% of data for a variable in both the competitive and less competitive ROL

segments.
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Competitive
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Percent of Programs Overall and Competitive Rank Order List (ROL) that Include at Least 1 Member in Each Applicant

Type by Speciality

surgery and plastic surgery programs ranked them
more frequently (54.8% and 35.2%, respectively)
than the remaining specialties (20.4-35.2%). Across
all specialties, DO and IMG applicants had lower
rates of inclusion on the competitive portion of the
ROL than on the overall ROL (FIGURE 1).

Sex

Compared to the overall residency program sex
distribution—conveyed through the dashed and dot-
ted lines in FIGURE 2—orthopaedic and neurological
surgery programs included lower proportions of
female applicants (median 29.9% and 32.4%, respec-
tively), while otolaryngology, general surgery, and
plastic surgery programs included a higher proportion
of female applicants (median 51.2%, 55.7%, and
59.0%, respectively). FIGURE 2 also shows that all 5
surgical specialties had higher representation of female
applicants in the competitive segment of their ROL
compared to the less competitive segment. This pattern
seemed more pronounced among otolaryngology, ortho-
paedic surgery, and neurological surgery programs.

URiM

All surgical specialties tended to have similar distri-
butions to the overall residency program URIM dis-
tribution (see online supplementary data D). Due to
small sample sizes and wide variability across pro-
grams, these results should be interpreted with caution.

USMLE

Among the surgical specialties, general surgery had the
highest proportion of programs ranking at least 1
applicant who had ever failed Step 1 (38.2%, FIGURE 3).
Conversely, the other 4 specialties had considerably
lower percentages (2.3-15.0%). Despite up to 38.2%
of programs ranking applicants who had ever failed
Step 1, far fewer programs ranked these applicants in
the competitive segment of the ROL (FIGURE 3). General
surgery had the highest percentage (8.8%) of programs
with such applicants ranked competitively compared to
the other specialties (0.3-3.1%).

For Step 2 CK, 3 surgical specialties had more
than 10% of programs that included at least one
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General Surgery
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FIGURE 2

Percent of Programs Overall, Competitive, and Less Competitive Rank Order List (ROL) Comprised of Female Applicants by Specialty

Note: Dashed line represents the program-level median across all 17 046 program-Match years within 21 specialties that met the study’s inclusion criteria.
Upper and lower dotted lines represent the 25th (45.7% female) and 75th (65.1% female) percentiles, respectively.

applicant who had ever failed Step 2 CK—general
surgery (14.7%), neurological surgery (12.4%),
and orthopaedic surgery (11.3%)—compared to 3%
of plastic surgery and 1.7% of otolaryngology
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The Percentage of Programs That Included at Least 1
Applicant Who Ever Failed Step 1 and Step 2 Clinical
Knowledge on the Overall, Competitive, or Less Competitive
Rank Order List (ROL) by Specialty
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programs. Among the applicants included on ROLs
who had ever failed Step 2 CK, few programs placed
them in the competitive segment (3% or less of compet-
itive ROL segments in each specialty contained at least
one applicant who ever failed Step 2 CK). Otolaryngol-
ogy and plastic surgery did not competitively rank any
applicants who had ever failed Step 2 CK.

FiGURE 4 shows that general surgery programs had
a similar Step 2 CK score distribution as the overall
Step 2 CK distribution (from the overall comparison
group). The median Step 2 CK score means for the
remaining 4 surgical specialties fell above the overall
comparison group 75th percentile. The distribution
of score means was also narrower for neurological
surgery, orthopaedic surgery, otolaryngology, and
plastic surgery compared to general surgery, though
all 5 surgical specialties still had a small range when
compared to all specialties. Across all 5 surgical spe-
cialties, the mean scores for the competitive segment
of the ROL were higher than those for the less
competitive segments. Examining the distribution of
minimum Step 2 CK scores appearing on the ROLs
(bottom panel of rIGURE 4) shows that 75% of
otolaryngology programs, and at least 50% of plas-
tic surgery, orthopaedic surgery, and neurological
surgery programs, did not rank any applicants with
Step 2 CK scores under 224.

Discussion

Across all 5 surgical specialties, applicant type patterns
were observed in both the overall and competitive
segments of the ROL, and very few programs included
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by Specialty

Note: Dashed line represents the program-level median across all 17 046 program-Match years within 21 specialties that met the study’s inclusion
criteria. Upper and lower dotted lines represent the 25th (244 mean, 214 minimum) and 75th (254 mean, 224 minimum) percentiles, respectively.

US IMG, non-US IMG, or DO applicants in the com-
petitive portion. Overall, general surgery largely reflects
the comparison group of residency specialties meeting
our inclusion criteria with minor differences regarding
applicant characteristics and USMLE performance,
whereas the remaining 4 specialties included appli-
cants with higher USMLE scores. Additionally, neu-
rological and orthopaedic surgery programs ranked
lower percentages of female applicants.

While orthopaedic surgery programs ranked lower
percentages of female applicants, all 5 surgical spe-
cialties had higher representation of female appli-
cants in the competitive segment of their ROL
compared to the less competitive segment. A recent
study found that representation of female orthopae-
dic trainees has been increasing,”® which suggests the
importance of monitoring trends in ranking behav-
iors over time. While lack of racial/ethnic diversity in
surgical specialties has been cited,® we observed sur-
gical specialties ranking URiIM applicants at rates

similar to those observed in other specialties, which
may be in line with a recent study that observed an
increase in URIM trainees in orthopaedic surgery
from 2011 and 2023.>® The applicant type patterns
identified align with prior work showing declining
IMG representation in surgical fields. In particular,
decreasing fill rates by IMGs in orthopaedic sur-
gery'® and reductions in IMG representation across
surgical fields” are consistent with our findings that
fewer surgical programs rank IMGs competitively.

Our finding that mean Step 2 CK scores were
higher for the competitive segment of the ROL is
consistent with the few prior studies which found
USMLE scores were associated with program ranking
behaviors,2*21
to studies examining USMLE performance and Match
outcomes by specialty,” on average, the surgical special-
ties, particularly orthopaedic surgery, otolaryngology,
and plastic surgery, ranked applicants with higher
Step 2 CK scores compared to all specialties.

including ROL position.?*** Similar
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This study has a few limitations worth noting.
First, as previously mentioned, within all 5 specialties
reported in this article, programs were excluded from
analyses due to the sample size constraints aimed at
ensuring the generalizability of findings. Second, as
the scope of this study was limited to looking at
ranking outcomes, we did not have access to applica-
tion data, meaning we cannot determine the charac-
teristics of the initial pool of applicants applying to
these specialties. Given programs can only rank appli-
cants who apply to their programs, the initial appli-
cant pool, in part, shapes ranking behaviors. Indeed,
it is also important to acknowledge that several resi-
dency program characteristics—such as program size,
geographic location, and institutional type—that likely
influence both the composition of the applicant pool
and the construction of program ROLs were not
included in the scope of our analysis. Therefore, we
want to reiterate that the data presented reflects the
characteristics of applicants on program ROLs in the
surgical specialties. However, how, why, and where those
applicants ended up on ROLs is complex to unpack.

While future work is needed to more fully explore
these complexities, these findings represent an initial
step toward providing specialty societies and resi-
dency programs with greater transparency around
ranking behaviors, supporting ongoing reflection on
whether selection processes align with the popula-
tions they serve. Future research should aim to incor-
porate a broader range of program-level factors to
more fully understand their potential impact on resi-
dency program selection.

Conclusions

Overall and competitive ranking patterns in neuro-
logical surgery, orthopaedic surgery, otolaryngology,
plastic surgery, and general surgery programs dif-
fered by applicant type and USMLE performance,
with smaller differences observed for sex and URIM
status.
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