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Orthopaedic Surgery Residency Match After an
Early-Exposure Research Program for
Medical Students

ABSTRACT

Introduction: The purpose of this study was to determine the

proportion of students matching in orthopaedic surgery after a

structured, early-exposure mentored research program and what

factors were associated with those students compared with

participants who matched in other specialties.

Methods: Program data were reviewed from 2007 to 2015.

Multivariable binary logistic regression analysis was used to evaluate

student and research factors associated with orthopaedic surgery

match.

Results: Of 174 students, 117 (67%) matched into surgical residency

programs, with 49% (n = 85) matching into orthopaedic surgery. The

percentage of women matching into orthopaedic surgery (37%) was

less than that of men (53%), which, however, increased over the study

period. Students who matched in orthopaedic surgery had greater

numbers of publications (3.55 [range 0 to 17] average publications)

compared with students who matched in other specialties (1.98

(range 0 to 11) average publications). The average number of

publications per student increased from 0.79 (61.44, range 0 to 10,

40%) preprogram to 1.95 (62.28, range 0 to 11, 71%) postprogram.

Measured factors associated with orthopaedic surgery match were

publications with program mentor, postprogram first authorship, and

total publications.

Discussion: Approximately half of the participants matched into

orthopaedic surgery. Analysis showed that research productivity

increased after program participation and was statistically associated

with increased likelihood of orthopaedic surgery match.

Early exposure to subspecialties is known to play an important role in
medical students’ specialty match decision-making and, potentially,
offers time to improve students’ residency application through

activities such as research.1,2 Orthopaedic surgery is a competitive
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subspecialty for residency applicants, with more appli-
cants than positions available.3-7 In the 2020 residency
match, more than 20% of US senior medical students
who applied in orthopaedic surgery did not match.8

National Resident Matching Program (NRMP) data
indicate that orthopaedic surgery programs fill more
than 97% of postgraduate year-1 positions annually.4

Among factors defining the application process,
including US Medical Licensing Examination (USMLE)
steps I and II scores, work and volunteer experiences,
alpha omega alpha (AOA) Honor Medical Society
status, clerkship grades, and medical school ranking,
research productivity is an important factor in successful
match.4,6,9-11 Beginning with the 2021 match, addi-
tional challenges in differentiating between large num-
bers of applications from highly qualified students arose
amidst the COVID-19 crisis. More schools went to pass
or fail only grades for clinical clerkships, fewer schools
designated AOA status, and beginning in the 2023
match, many applicants will have only a pass or fail
distinction for U.S. Medical Licensing Examination
(USMLE) Step I.

Just behind academic accomplishments including
clerkship grades andUSMLEscores, orthopaedic surgery
program directors rank published research as of great
importance.12 This importance may grow in the face of
changes in grading of clerkships and USMLE mentioned
earlier. Literature has shown that early research expo-
sure in medical school increases research productivity,
postgraduate research involvement, and, potentially,
numbers of physician-scientists.7,13,14 These findings
already provided a powerful incentive for medical stu-
dents interested in orthopaedic surgery to perform
research before applying to residency. A study analyzing
the degree of variability in rotation exposure in ortho-
paedic surgery residency programs found 63.2% of
programs have dedicated research blocks.15 As such,
exposure to orthopaedic research during medical school
may have additional benefit to students’ skills as an
orthopaedic resident. The fact that almost two-thirds of
residency programs have dedicated research rotations
signals the increasing emphasis on research skill devel-
opment, in addition to clinical skills, for orthopaedic
surgeons in training.15

Since 2007, our institution has offered an 8-week
structured, mentored orthopaedic research program
(SORP) for students between first (MS1) and second
(MS2) years of medical school and with interest in
orthopaedic surgery. It provides students with formal
faculty research mentorship and offers structured early-
exposure to orthopaedic surgery through clinical and

surgical shadowing. Studies on similar early-exposure
research programs in other specialties suggest they affect
later specialty match. Specifically, 52.2% of participants
from a JohnsHopkins cardiac surgery 8-week structured
research program matched into general surgery or a
surgical subspecialty.16 The American Pediatric Society
8- to 12-week pediatric structured research program
resulted in 36% of participants pursuing pediatrics.17

Similarly, the Foundation for Anesthesia Education and
Research 8-week structured research program found
58% of participants matched into anesthesiology.14

To date, studies examining the effect of structured
research programs within orthopaedics are limited.
Thus, we investigated the proportion of SORP partic-
ipants who went on to orthopaedic surgery residency
match and what student and research factors were
associated with SORP participants who matched into
orthopedics compared with those who matched in to
other specialties.

Methods
This retrospective observational cohort study used pro-
spectively collected data from 2007 to 2015. This study
range was selected to allow each cohort to complete
medical school and match in the expected 4 to 5 years.
Nine cohorts with a total of 180 participants (average of
19 students per year, range 12 to 26) completed the
SORP. Inclusion criteria were successful completion of
the SORP and available residency match data. A total of
174 students met the inclusion criteria (6 students were
excluded due to unavailable residency match data). The
study period was broken up into two halves to evaluate
trends over time: 2007 to 2010 (n = 79) representing the
early study period and 2011 to 2015 (n = 95) repre-
senting the late study period.

Structured Orthopaedic Research Program
Description
The SORP is an 8-week summer research program cen-
tered on a faculty-mentored research project (preclinical,
clinical, or biomechanics) aimed at cultivating medical
students’ interest in orthopaedic surgery by clinical and
surgical exposure while also developing their research
skills. Mentors are orthopaedic surgeons or collabo-
rating research scientists at our institution. All students
who accepted received $2,000 as funding from our
institution for their research project. Students may also
receive an additional $2,000 for their research project
from their home medical institution if funding is
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available. In addition to research mentorship, students
have opportunities for clinical immersion in outpatient
and operating room settings. Students also participate
in weekly seminar lecture- series and discussion groups
to expand their knowledge of medical research and
clinical orthopaedics (Table 1). At the end of the
8 weeks, students present their research findings in a
formal seminar.

This competitive program selects from the applying
medical students who are between their MS1 and MS2
years at an LCME-accredited US medical school and in
good academic standing. The SORP application includes
contact information, undergraduate grade point average
and major, medical school, personal statement, resume,
and letter of recommendation. After review by the Aca-
demic Training Department and orthopaedic faculty
SORP committee, selected students are notified and
provided a list of prospective faculty mentors and project
descriptions.

Data Collection
An Institutional Review Board exemption was approved
for the completion of this study by the Hospital for
Special Surgery Institutional Review Board.

Medical students who participated in the SORP
between 2007 and 2015 were identified from the Aca-
demic Training Department records. Various student,
mentor, and research characteristics were recorded and
analyzed for their association with later match in
orthopaedic surgery. Student characteristics included,
sex, and medical school categorized as private or public.

Mentor characteristics included mentor sex and number
of research publications at the time of mentorship. De-
tails of the SORP research project were gained through
the project title, and research characteristics aimed at
determining students’ pre-SORP and post-SORP num-
ber of publications, whether SORP publication was
published, student’s authorship position, and later
publications were recorded are described further.

Publication searches were performed in July 2019
using Scopus, an abstract and citation database with
more than 75 million records.18 The first search
included the participant’s first and last name. The
“refine” tool was used to limit publications to within 3
years of SORP completion because participants typically
graduate from medical school and match into residency
in that timeframe. For publications before SORP par-
ticipation, any publication before July of the SORP
cohort year was included. For publications after SORP
participation, any publication until August of 3 years
after the SORP year was included. To determine the
completion of the SORP faculty-mentored project,
project titles and mentors’ names were compared with
the publications listed on Scopus. Scopus was used as
the method for publication searches to ensure data
collection uniformity. Data collected from each publi-
cation included month and year of publication,
authorship position, journal, and institutional affilia-
tion. To assess the total number of mentor publications,
searches were performed using the aforementioned
protocol, and publications were counted up to
December of the year before the mentee’s SORP par-
ticipation. Two investigators independently searched for
publications (E.T.S. and F.R.C.), and lists were reviewed
for any discrepancies.

Residency match results were searched using several
strategies. Match lists were reviewed from the student’s
medical school for specialty choice, residency roster
pages were reviewed after Internet search of the stu-
dent’s name, and LinkedIn (linkedin.com) was
searched.19 Profiles identified through these searches
were verified by confirming the student’s medical school
and year of graduation. Residency specialty and insti-
tution were documented.

Statistical Analysis
Continuous variables were reported as means and stan-
dard deviations. Discrete variables were reported as fre-
quencies and percentages. Independent samples t-tests
were used to compare continuous variables between
students who did versus did not match into orthopaedic
surgery residency. The chi-square (or Fisher exact) test

Table 1. Example Seminar Schedule for Students in
the SORP

Weekly Seminar Schedule for Students in the SORP

Session 1: Introduction to the Program and Discussion of
Student Projects

Session 2: Introduction to Musculoskeletal Radiology

Session 3: Introduction to Epidemiology and Biostatistics and
Discussion of Student Projects

Session 4; Minimally Invasive Sports Medicine/Physiatry and
Case Presentations by the Students

Session 5: Biomechanics Laboratory Tour (Staff) and Case
Presentations by the Students

Session 6: Q & A Session—Meet the Clinician-Surgeon

Session 7: Journal Club and Preparing the Presentation

Session 8: Final Presentations

SORP = Structured Orthopaedic Research Program.
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was used to compare discrete variables between groups.
Multivariable binary logistic regression analysis was
used to evaluate student and research factors associated
with orthopaedic surgery match. Stepwise modeling
technique was used to generate a selective model to
identify those variables associated with orthopaedic
match with best estimates of precision. Variables that
achieved final P values of 0.10 or below were retained in
the final model. Data were analyzed using SPSS version
23.0 (IBM Corp). P values of 0.05 or below reached
statistical significance.

Results
Characteristics of Participants and Mentors
A total of 174 students from 2007 to 2015were included
in the analysis (6 students were excluded for unavailable
residency match data). Most participants were men (n =
133, 76%) and attended private medical schools (n =
129, 74%). Before SORP participation, 70 students
(40%) had at least one publication for an average of
0.79 (61.44, range 0 to 10) publications per student in
the entire cohort. Male and female SORP participants’
characteristics were similar at baseline (Table 2). The
percentage of female SORP students remained stable
between the early and late study period (n = 19, 24%
from 2007 to 2010; n = 22, 23% from 2011 to 2015).

The median number of research publications per
mentor was 60 (range 0 to 393). Of 174 total mentor-
mentee pairs, 33 (19%) mentors were women.

Residency Match
A total of 117 students (67%) went on to match into a
surgical specialty, with the highest number, 85 (49%),
matching into orthopaedic surgery. Other frequent spe-
cialty matches included internal medicine (n = 23, 13%),
general surgery (n = 11, 6%), radiology (n = 10, 6%),
and anesthesiology (n = 7, 4%) (Figure 1). Orthopaedic
surgery, not surprisingly, was chosen three times more

often than the next most frequently chosen specialty.
The percentage of participants who went on to ortho-
paedic surgery match increased from 46% to 52%
throughout the study period.

Of the 41 women, 37% matched in orthopaedic sur-
gery compared with 53%ofmen. The number of women
who matched into orthopaedic surgery increased from
26% to 46% throughout the study period (Table 3).
Same sex mentor-mentee pairing did not seem to affect
student’s match in orthopaedic surgery with 22% of
female participants with female mentor matching into
orthopaedic surgery compared with 41% of female
students with a male mentor.

Research Characteristics
The average number of publications per student
increased from 0.79 pre-SORP to 1.95 (62.28, range
0 to 11) post-SORP; 32% of students published their
SORP project, of which 27% were first author. SORP
projects were published at an average of 26
(69.72) months post-SORP.

In the three years post-SORP, 124 students (71%)
published a total of 340 publications, with an average of
2.74 (62.26) publications per student. Sixty-three stu-
dents (36%) had first author publications. The pro-
portion of students in the whole cohort with no
publications decreased from 60% to 21%. Of the 340
total publications, 49% (n = 165) were published
through an outside affiliation, 37% (n = 124) were
published with the SORP research mentor, and 15%
(n = 51) were published at our institution but with a
different faculty member.

SORP students who matched into orthopaedic resi-
dency (n = 85) had an average of 3.55 (n = 302) pub-
lications per student, which was markedly greater
compared with 1.98 (n = 176) for students who did not
match into an orthopaedic residency (n = 89) (P =
0.001). Further publication detail breakdown when
comparing SORP participants who did and did not

Table 2. Characteristics of SORP Participants

Characteristic Men (n = 133) Women (n = 41) Total

Proportion of private medical school n = 102 (77%) n = 27 (66%) n = 129 (74%)
P = 0.16

Proportion of public medical school n = 31 (23%) n = 14 (34%) n = 45 (26%)
P = 0.17

x2 (1, N = 174) = 1.9 P = 0.17

No. of pre-SORP publications (avg, range) Average: 0.57
Range: 0-8

Average: 0.80
Range: 0-10

Welch two-sample t-test: P = 0.44

SORP = Structured Orthopaedic Research Program.
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match into orthopaedic residency can be found in
Table 4.

Factors Associated With Orthopaedic
Surgery Match
Compared with students who matched in other special-
ties, students who matched in orthopaedic surgery had
significantly greater numbers of overall publications (P =
0.000), first authorships (P = 0.003), and publications
affiliated with our institution (P = 0.001) (Table 5). No
student or mentor factors were associated with ortho-
paedic surgery match. Multivariate regression analysis

identified three factors associated with matching in ortho-
paedic surgery: publications with SORPmentor (odds ratio
[OR]: 5.35, P = 0.00), first authorship post-SORP (OR:
3.01, P = 0.028), and additional publications post-SORP
(OR: 1.21,P = 0.076) (Table 6). Publishing a study separate
from the SORP faculty-mentored project increased the
likelihood of matching by fivefold. First authorship publi-
cation post-SORP also increased the likelihood of matching
by threefold. For every publication a student had after
SORP participation, the odds of orthopaedic surgery match
increased by 21%.

Discussion
In a time in which traditional metrics used in counseling
and mentorship of students interested in orthopaedic
surgery are changing, additional data illuminating fac-
tors associated with matching in orthopaedic surgery are
of increasing utility. The purpose of this study was to
determine the proportion of SORP students who go on to
orthopaedic surgery match and what measurable factors
were associated with those students.We found that 49%
of SORP participants went on to orthopaedic surgery
match and that research productivity metrics were most
strongly associated with orthopaedic match. As ex-
pected, research productivity increased after the program
across the cohort, with the number of students with at

Figure 1

Graph showing residency match results by nonsurgical and surgical specialties for SORP participants (n = 174). The top 9 residency
specialties represent nonsurgical specialties, and the bottom 10 residency specialties represent surgical specialties. SORP = Structured
Orthopaedic Research Program

Table 3. Trends in SORP Female Student and
Mentors

Variable

Entire
Study

Period (%) 2007-2010 (%) 2011-2015 (%)

% Female
participants

24 24 23

% Female
mentors

19 24 15

% Women
matched in
orthopaedic
surgery

37 26 46

SORP = Structured Orthopaedic Research Program.
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least one publication increasing from 40% pre-SORP to
71% post-SORP. Important research metrics included
publications with SORP mentor, post-SORP first author-
ship, and number of publications post-SORP. However,
our study did not account for other known important fac-
tors affecting students’ decisions and success in pursuing
orthopaedic surgery including class rank, USMLE scores,
AOA status, number of interviews obtained, interest level,
mentorship, or family members in the specialty. Although
these factors have undoubtedly traditionally contributed
to ultimate match in orthopaedic surgery, they were all
determined after the student’s SORP participation and are,
therefore, out of the scope of this study. Furthermore, in
light of the changes occurring in medical education (fewer
objective class rankings, less medical schools assigning
AOA distinction, and upcoming change of USMLE step I
to pass or fail), research and mentorship may play

increasingly important roles in student’s success in the
orthopaedic surgery match in the future.

That roughly half of SORP participants went on to
orthopaedic surgery match is consistent with available
literature from other specialties, where matched rates
ranged from 36% to 58%.14,16,17 Similar to the pro-
grams previously cited, our SORP is also offered to
junior medical students. As a result, many unmeasured
factors may have influenced the decision to apply to
orthopaedic surgery residency, with some students
changing specialty interest during the remaining years of
medical school as expected.

For comparison with an orthopaedic-specific pro-
gram, Nth Dimensions offers a 4-year longitudinal
pipeline curriculum focused on mentoring women and
underrepresentedminoritymedical students interested in
orthopaedic surgery.20 They found, not surprisingly,

Table 5. Factors Associated With Orthopaedic Match When Comparing Orthopaedic and Nonorthopaedic SORP
Participants

Variable

Orthopaedic Match (n = 85)
Not Orthopaedic Match

(n = 89)

P ValueFrequency SD Frequency SD

No. of publications pre-SORP 1.0 1.7 0.6 1.2 0.126

No. of publications with SORP mentor 1.0 1.2 0.5 0.9 0.001*

Total publications with our iInstitution
affiliation but not mentor

0.4 1.2 0.2 0.6 0.086

No. of our institution-affiliated first
authorships

0.5 0.9 0.1 0.4 0.000*

Number of publications post-SORP 2.6 2.5 1.3 1.9 0.000*

Total number of Publications (pre-SORP and
post-SORP)

3.5 3.3 2.0 2.4 0.003*

*P value , 0.05 deemed statistically significant.
SORP = Structured Orthopaedic Research Program.

Table 4. Publications When Comparing Orthopaedic and Nonorthopaedic SORP Participants

Variable

Totals Average

Orthopaedic Match
(n = 85)

Not Orthopaedic Match
(n = 89)

Orthopaedic Match
(n = 85)

NotOrthopaedicMatch
(n = 89)

Total First authorship 67 32 0.79 0.36

Total publications 302 176 3.55 1.98

Total publications,
pre-SORP

82 56 0.96 0.63

Total publications,
post-SORP

220 120 2.59 1.35

SORP project
published

30 25 0.35 0.28

SORP = Structured Orthopaedic Research Program.
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that program completion was associated with increased
odds of orthopaedic surgery residency applications.20

Because Nth Dimensions is longitudinal in nature, they
can more readily associate program completion with
orthopaedic surgery match. By contrast, our SORP is a
discrete summer program,, so more limited comparisons
can be made.

Our study revealed that the average number of pub-
lications per students more than doubled over the study
period for SORP participants from 0.79 to 1.95. This is
higher than the national average for the 2013 to 2014
orthopaedic intern class (1.28 [60.15]).21 This is also
higher than a comparable program in physiatry (0.8
[62.8]).22 Furthermore, our SORP publication rate of
71% is higher than similar medical student programs,
with publication rates from 30% to 50%.14,16 In
addition, the growth rate in publications was higher in
SORP students who matched into orthopaedic surgery
(0.96, n = 82 pre-SORP; 2.59, n = 220 post-SORP)
compared with SORP students who did not match into
orthopaedic surgery (0.63, n = 56 pre-SORP; 1.35, n =
120 post-SORP) (Table 4). In the 2020 NRMP data,
matched US orthopaedic applicants had a mean of 14.3
research products (abstracts, presentations, and pub-
lications). Of the next most frequent specialty matches
from our SORP cohort, internal medicine, general sur-
gery, radiology, and anesthesiology, matched US ap-
plicants had a mean of 6.2, 7.1, 6.4, and 5.2 research
products, respectively.8

Our study is not the first to find that research pro-
ductivity is associated with successful orthopaedic sur-
gery residency match. Our results showing a relationship
between research experience and matching into ortho-
paedic surgery has been previously demonstrated in the
literature.4,6,9-11 Among our measured factors, research
productivity was found to be most strongly associated
with going on to orthopaedic surgery match. Specifi-
cally, publishing a study separate from the SORP
faculty-mentored project increased the likelihood of
matching by fivefold. First authorship publication post-
SORP also increased the likelihood of matching by

threefold. Schrock et al6 found that research experiences
and products are higher for residency applicants who
match into orthopaedic surgery. In the 2014 NRMP
data, matched US orthopaedic applicants had a mean of
6.7 abstracts, presentations, and publications compared
with unmatched applicants mean of 3.9.12 Our study
confirmed this trend; however, our outcome metrics
included only publications (excluding abstracts or pre-
sentations), explaining the difference in our reported
numbers. Our finding that more than one publication
with a mentor at our institution correlated with ortho-
paedic surgery match may suggest that developing a
relationship with a mentor is another important factor.
Brook et al23 found that 84.2% of respondents to an
orthopaedic mentorship survey indicated that having a
mentor in medical school influenced students’ decision to
apply into orthopaedic surgery residency. Furthermore,
Farkas et al24 performed a systematic review of men-
torship programs for US medical students and demon-
strated an increased match rate into the specialty,
improvement in clerkship grades, increased number of
publications and presentations, enhanced residency ap-
plications, and an increase in successful match for
underrepresented students for programs that provided
mentorship to medical students and for students who
participated in the programs compared with nonpartic-
ipating students. Although we cannot directly measure
the effect of developing a mentor relationship through
research, it is possible that increased publications may
serve as an important proxy to mentorship to further
evaluate in future, prospective studies.

Orthopaedic surgery has the lowest proportion of
female residents among surgical specialties.25Although
the numbers of female SORP students in the study was
lower than those of men, we were encouraged to find the
percent of SORP women who went on to match in
orthopaedic surgery increase over the study period from
24% to 46%. We did not find that female student-
female mentor pairing led to a higher percent matching
in orthopaedic surgery; however, our study was not
adequately powered to assess this with statistical

Table 6. Student and Research Factors Associated With Orthopaedic Residency Match

Variable Odds Ratio

95% Cl

P ValueLower Upper

Publications with SORP mentor 5.35 2.09 13.70 0.000*

Post-SORP first authorship publication 3.01 1.13 8.05 0.028*

Other publications post-SORP 1.21 0.98 1.50 0.076

SORP = Structured Orthopaedic Research Program.
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significance. In line with our findings, a study on
mentoring relationships in orthopaedic surgery found
89.3% of survey respondents indicated their mentor’s
sex did not ultimately influence their specialty choice.23

These data suggest that ongoing investigation related
not only how to attract female students to programs
such as the SORP but also to maintain their interest in
pursuing orthopaedic surgery are needed.

Several limitations to this study should be noted. Based
on our methodology, we do not know which students
applied into orthopaedic surgery but were unsuccessful
and matched into another specialty. Because of the retro-
spective and observational nature of this study that lacks a
control group, we cannot account for students’ reasoning
in choosing one specialty over another or compare stu-
dents with and without exposure to the program. For the
same reason, we also cannot account for other known
important factors affecting students’ decisions to pursue
orthopaedic surgery or their success in the match,
including USMLE scores, class rank, the number of in-
terviews obtained, AOA status, interest level, mentorship,
or family members in the specialty. In addition, we do not
know if, and how many, SORP participants took a year
off for research during medical school. Furthermore,
publication data may have been underestimated because
Scopus was the sole database queried for publications
and students’ resumes were not reviewed. Moreover, the
three-year time cutoff for publications, while chosen for
data collection uniformity and correlation with time to
apply for residency, may underestimate the true publi-
cation rate of SORP projects. Finally, SORP participation
may be limited in its direct impact on each student’s
research productivity and ultimate decision to pursue
orthopaedic surgery because multiple complex and
unquantifiable factors contribute. Because of the nature
of all statistical analyses, we cannot demonstrate causa-
tion but, rather, were able to show a statistical associa-
tion between increased research productivity over the
study period and orthopaedic surgery match.

Despite these inherent limitations, several findings can
be used to mentor junior students with interest in ortho-
paedic surgery. These include that (1) students with more
publicationswitha formalizedmentorandwhose research
contributions result in first authorship are more likely to
remain interested and match in orthopaedic surgery, (2)
student research projects took on average 2 years to reach
publication, and (3) sustained research productivity re-
sulted in 21% increased odds in orthopaedic match per
published project. At the same time, the findings of this
study should only inform part of comprehensive career
advising and not to overemphasize the importance of

research production given growing concerns over work-
life integration for medical students. Further studies are
necessary to investigate other important factors associated
with students’ pursuit of and success in the orthopaedic
surgery match. Other methods, such as qualitative
structured interviews, may also improve understanding
of the true influence of programs such as the SORP on
orthopaedic surgery specialty selection.

Conclusion
In conclusion,we found49%ofprogramparticipantswent
on to orthopaedic surgery match. Research productivity
over the study period was statistically correlated with
increased likelihood of orthopaedic surgery match com-
pared with other specialties. These findings support the
importance of programs that provide earlymedical student
exposure to mentored orthopaedic surgery research.

Acknowledgements
The authors acknowledge Chisa Hidaka, Director of the
Structured Orthopaedic Research Program at their
institution.

References
1. Yang Y, Li J, Wu X, et al. Factors influencing subspecialty choice
among medical students: A systematic review and meta-analysis.
BMJ Open 2019;9:e022097.

2. Pianosi K, Bethune C, Hurley KF: Medical student career choice: A

qualitative study of fourth-year medical students at memorial university,

newfoundland. CMAJ Open 2016;4:E147-E152.

3. Brown AM, Chipps TM, Gebretsadik T, et al. Training the next
generation of physician researchers–Vanderbilt Medical Scholars
Program. BMC Med Educ 2018;18:5.

4. DePasse JM, Palumbo MA, Eberson CP, Daniels AH: Academic

characteristics of orthopedic surgery residency applicants from 2007 to

2014. J Bone Joint Surg Am 2016;98:788-795.

5. O’Connor MI: Medical school experiences shape women students’

interest in orthopedic surgery. Clin Orthop Relat Res 2016;474:1967-1972.

6. Schrock JB, Kraeutler MJ, Dayton MR, McCarty EC: A comparison
of matched and unmatched orthopedic surgery residency applicants
from 2006 to 2014: Data from the national resident matching program.
J Bone Joint Surg Am 2017;99:e1.

7. Schroeder JE, Zisk-Rony RY, Liebergall M, et al. Medical students’ and

interns’ interest in orthopedic surgery: The gender factor. J Surg Educ

2014;71:198-204.

8. National Residency Matching Program: Results and Data: 2020

Main Residency Match. Washington, DC, National Resident Matching
Program, 2020, https://mk0nrmp3oyqui6wqfm.kinstacdn.com/wp-
content/uploads/2020/06/MM_Results_and-Data_2020-1.pdf.
Accessed April 24, 2021.

9. Porter SE, Jobin CM, Lynch TS, Levine WN: Survival guide for the
orthopedic surgery match. J Am Acad Orthop Surg 2017;25:403-410.

8 Journal of the AAOS Global Research & Reviews® ---
-- September 2021, Vol 5, No 9 ---
-- © American Academy of Orthopaedic Surgeons

Orthopaedic Surgery Residency Match

https://mk0nrmp3oyqui6wqfm.kinstacdn.com/wp-content/uploads/2020/06/MM_Results_and-Data_2020-1.pdf
https://mk0nrmp3oyqui6wqfm.kinstacdn.com/wp-content/uploads/2020/06/MM_Results_and-Data_2020-1.pdf


10. Green M, Jones P, Thomas JX Jr: Selection criteria for residency: Results

of a national program directors survey. Acad Med 2009;84:362-367.

11. Rinard JR, Garol BD, Shenoy AB, Mahabir RC: Successfully matching

into surgical specialties: An analysis of national resident matching program
data. J Grad Med Educ 2010;2:316-321.

12. National Resident Matching Program: Data Release and Research

Committee: Results of the 2018 NRMP Program Director Survey.
Washington, DC, National Resident Matching Program, 2018, https://
www.nrmp.org/wp-content/uploads/2018/04/Main-Match-Result-
and-Data-2018.pdf. Accessed July 15, 2019.

13. Segal S, Lloyd T, Houts PS, Stillman PL, Jungas RL: The association

between students’ research involvement in medical school and their

postgraduate medical activities. Acad Med 1990;65:530-533.

14. Toledo P, McLean S, Duce L, Wong CA, Schubert A, Ward DS:

Evaluation of the foundation for anesthesia education and research
medical student anesthesia research fellowship program participants’

scholarly activity and career choices. Anesthesiology 2016;124:

1168-1173.

15. Sacks HA, Stepan JG, Felix K, Albert TJ, Bostrom MP, Fufa DT:
Subspecialty rotation exposure across accreditation council for graduate
medical education-accredited orthopaedic surgery residency programs.
J Am Acad Orthop Surg Glob Res Rev 2019;3:e088.

16. Haggerty KA, Beaty CA, George TJ, Arnaoutakis GJ, Baumgartner WA:

Increased exposure improves recruitment: Early results of a program

designed to attract medical students into surgical careers. Ann Thorac

Surg 2014;97:2111-2114.

17. Smith WH, Rogers JG, Hansen TN, Smith CV: Early career

development in academic pediatrics of participants in the APS-

SPR Medical Student Research Program. Pediatr Res 2009;65:

474-477.

18. SCOPUS. Author search. https://www.scopus.com/search/form.uri?

display=basic#author. Accessed July 15, 2019.

19. LinkedIn. Author search. https://www.linkedin.com/search/results/

people/. Accessed July 15, 2019.

20. Mason BS, Ross W, Ortega G, Chambers MC, Parks ML: Can a

strategic pipeline initiative increase the number of women and

underrepresented minorities in orthopaedic surgery? Clin Orthop Relat Res

2016;474:1979-1985.

21. Campbell ST, Gupta R, Avedian RS: The effect of applicant publication

volume on the orthopaedic residency match. J Surg Educ 2016;73:

490-495.

22. Mohan M, Dicianno B, Schnappinger A: The rehabilitation
research experience for medical students (rrems): A 10-year review.
Am J Phys Med Rehabil 2019;98:1026-1030.

23. Brook EM, Hu CH, Li X, Smith EL, Matzkin EG: The influence of
mentors in orthopedic surgery. Orthopedics 2020;43:e37-e42.

24. Farkas AH, Allenbaugh J, Bonifacino E, Turner R, Corbelli JA:
Mentorship of USmedical students: A systematic review. J Gen Intern

Med 2019;34:2602-2609.

25. Blakemore LC, Hall JM, Biermann JS: Women in surgical residency

training programs. J Bone Joint Surg Am 2003;85:2477-2480.

Journal of the AAOS Global Research & Reviews® ---
-- September 2021, Vol 5, No 9 ---
-- © American Academy of Orthopaedic Surgeons 9

R
esearch

A
rticle

E.T. Smolev, BA, et al

https://www.nrmp.org/wp-content/uploads/2018/04/Main-Match-Result-and-Data-2018.pdf
https://www.nrmp.org/wp-content/uploads/2018/04/Main-Match-Result-and-Data-2018.pdf
https://www.nrmp.org/wp-content/uploads/2018/04/Main-Match-Result-and-Data-2018.pdf
https://www.scopus.com/search/form.uri?display=basic#author
https://www.scopus.com/search/form.uri?display=basic#author
https://www.linkedin.com/search/results/people/
https://www.linkedin.com/search/results/people/

