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Abstract

Objective: This prospective cohort study evaluated outcomes of osteopathic applicants’ self-perceived resiliency in the orthopedic
surgery match. Design: Persons intending to apply to orthopedic surgery residency programs were surveyed before the 2024
Match to determine their degree of resiliency utilizing the Brief Resiliency Scale

(BRS). A follow-up survey after Match Day 2024 collected outcomes. The mean resiliency score from each Match outcome was
analyzed using a t-test with significance of p < 0.05 level. Setting: A nationally distributed survey.

Participants: Study participants were drawn from medical students rotating at several orthopedic surgery programs and from
members of the Student American Osteopathic Academy of Orthopedics (SAOAO), all intending to apply to orthopedic surgery
in the 2024 application cycle. 124 applicants’ outcomes were established.

Results: Applicants who successfully matched into orthopedic surgery residency programs had a higher average BRS score of
4.28 compared to a mean BRS of 4.09 in participants who did not match into orthopedic surgery (p = 0.0473). Subgroup analysis
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and allopathic applicants.

revealed matched to orthopedic surgery had a higher BRS score than students who ultimately did not apply to orthopedic surgery
(3.83; p = 0.038). Inversely, self-perception of high resilience (BRS = 4.5-5.0) was associated with higher rates of matching
into orthopedic surgery (p = 0.040). Conclusions: Medical students who matched into orthopedic surgery training programs
through the NRMP had higher levels of resiliency than students unmatched to orthopedic surgery. Higher levels of resiliency were
associated with higher rates of matching into orthopedic surgery. These findings may provide another indicator for applicants to
self-assess their suitability for the orthopedic surgery match. Further research includes assessment of resiliency in reapplicants
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Introduction

Resiliency was identified by Zwack and Sweitzer as being a
central element of physician well-being [1]. Resiliency is a
psychometric property that captures a person’s ability to manage
and adapt to stressors [2,3]. Physicians are regularly subject
to challenges directly linked to their career, such as extensive
working hours, increasing administrative duties, and the stress of
providing optimal patient care [4]. Inherent personality traits such
as optimism and ability to regulate emotions have been shown
to make an individual resilient [5]. Additionally, one’s internal
resiliency can also be modified or acquired via extrinsic factors
to a degree, however in large part has been shown to remain static
over time [6,7].

Challenges also exist for medical students applying into orthopedic
training programs. Long work hours, travel to complete rotations
at residency programs, a competitive field of applicants, and the
emotional stress and strain of learning large amounts of information
daily can factor into one’s level of resilience [8,9]. Overcoming
these challenges may in part be due to a persons’ internal resilience
level. In turn, this pre-match resiliency may play a role in future
success as an orthopedic resident and attending physician. With the
challenges applicants face matching into orthopedics, being able to
recover from setbacks and adapt to difficulties may prove to be a
significant character trait correlated with successfully matching.

To our knowledge, no study has examined the relationship
between resiliency and outcomes of medical students applying
to orthopedic surgery. We hypothesize that persons applying
into orthopedic surgery residency training programs with higher
degrees of resiliency will have higher match rates.

Methods
Participants

IRB approval for this cross-sectional study was obtained from
the lead author’s internal Institutional Review Board (IRB). A
Qualtrics survey consisting of the Brief Resiliency Scale (BRS),
a six-question Likert scale that has been found to reliably assess
resilience, was distributed to persons applying to orthopedic
residency programs in the 2024 cycle (Figure 1) [10]. The
survey (Figure 2) was distributed to students completing audition
rotations at six orthopedic residency programs and via the Student
American Osteopathic Academy of Orthopedics (SAOAQ) to
SAOAO Conference attendees and through social media. These
outlets were chosen due to the target population of those applying
to the National Residency Program Match (NRMP) in 2024
for orthopedic surgical training. Participants were included if
they were (1) a fourth-year medical student and (2) applying to
orthopedic surgery residency programs in the 2024 NRMP Match.
Those that selected they did not meet inclusion criteria were
contacted and included if they indicated they were reapplicants
to the NRMP Match and were applying to orthopedic surgery in
the 2024 Match. Exclusion criteria consisted of (1) not applying
to orthopedic surgery residency training programs in the 2024
NRMP Match, (2) not fourth year medical students or reapplicants
to the NRMP Match, (3) declined to fill out the questionnaire, (4)
declined to provide contact information for post-Match follow-up,
or (4) were unable to fill out the questionnaire. All participants
acknowledged that their response was voluntary and that they
would be contacted after the 2024 NRMP Match to ascertain their
match status. No incentive was offered. All participants were made
aware that they could voluntarily withdraw from the study at any
time without any prejudice.

The project was divided into two separate phases. For the first
phase, applicants were asked to complete the survey containing
the BRS prior to March 15th, 2024 (Match Day). The first day the
survey became available was July 15th, 2023. These individuals
were then contacted again on March 17th, 2024, with a secondary
survey to determine their match status (Figure 3).
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Figure 1: The Brief Resilience Scale (BRS) questionnaire, a Likert scale with 6 items that assesses the resiliency of participants.

Figure 2: Primary Survey Distributed to Orthopedic Surgery Residency Program Applicants that included participant consent, the BRS,
information necessary to determine if participant met inclusion criteria, and information necessary for follow-up.
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Figure 3: Secondary Survey Distributed After Match Day used to
determine participants’ match status.

Additionally, public information sources available via the internet
and social media were used to supplement Match outcomes
information. Orthopedic residency programs that publicly released
their incoming interns were assessed to verify if any persons listed
were participants in the primary survey. For those that failed
to respond to the follow-up survey, the participant name and
“residency” was used in an internet search to seek if any residency
program had announced their placement in their program.

Sampling bias was avoided in this study through distribution of the
survey via multiple methods, allowing for collection from broad
demographics. Non-response bias was reduced through follow-up
with those that completed the primary survey via weekly emails
with reminders to complete the secondary survey. A total of 5
weekly emails were sent to encourage responses.

Resiliency Classification

We utilized a categorical variable, Resiliency Levels. Respondents
with a BRS score < 4 were classified as Low Resiliency,
respondents with a BRS score between 4 and 4.49 inclusive were
classified as Medium Resiliency and those whose BRS score was
4.5 or greater were classified as High Resiliency. The percentage
of matched respondents within each category was calculated.

Statistical Analysis
JMP Pro software (version 17.1.0; SAS Institute Inc, Cary, North

Carolina) and R (version 4.4.3; R Project for Statistical Computing,
Vienna, Austria) was used for data analyses. Two-way t-tests were
used to evaluate whether respondents who matched had higher
BRS score compared to all respondents who did not match to
orthopedic surgery as well as to each subcategory of respondent
not matched to orthopedic surgery. Chi-square test was used to
determine whether respondents with Low Resiliency had lower
match rates than respondents with Medium or High Resiliency
[11,12]. The Cochran-Armitage test was performed to evaluate for
a trend between higher Resiliency categorization and proportion
of respondents who matched into orthopedic surgery. p-values less
than 0.05 were considered significant.

Results

In total, 124 match outcomes were established. In total, there were
70 matched applicants and 54 unmatched applicants (Table 1). Of
the 54 unmatched applicants, 18 match outcomes were obtained
from public information sources. Therefore, we were unable to
determine whether these outcomes were the result of applicants
participating in the SOAP, going unmatched in orthopedic surgery
but matching into another specialty, going completely unmatched,
or not applying to orthopedic surgery. There were 118 osteopathic
participants and six allopathic participants. The seven respondents
that noted their decision to not apply to orthopedic surgery
programs were all associated with osteopathic medical schools.

Respondents who matched had higher resiliency scores than those
who did not match (4.28 versus 4.09, p = 0.047 (Table 1). The
BRS score of respondents who matched was higher than those
who chose not to apply to orthopedic surgery (4.28 versus 3.83,
p = 0.038) (Table 2). Respondents with High Resiliency had a
significantly greater percentage of applicants that matched than
respondents with Low Resiliency (56.0% versus 29.7%, p = 0.040)
(Table 3). While not statistically significant, the percentage of
respondents with Medium Resiliency that matched was also higher
than respondents with Low Resiliency (46.8% versus 29.7%, p =
0.096). Lastly, there was a significant trend between increasingly
higher resiliency category and the proportion of respondents that
matched (p = 0.033).

Matched Did Not Match p

Mean BRS Score (n) 4.28 (54) 4.09 (70) 0.0473

Table 1: Difference in Mean BRS Scores (Matched versus Did Not
Match). Note: n = number of respondents in group, p = probability
(significance level).
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Category Mean BRS (n) p
Matched in Orthopedic Surgery 4.28 (54)
SOAPed/matched into other specialty 4.12 (35) 0.306
Currently Unmatched 4.09 (9) 0.315
Decided not to apply to orthopedic surgery 3.83(7) 0.038

Table 2: Mean BRS Score by Category (Matched versus Subgroups of Did Not Match). Note: n = number of respondents in group, p =

probability (significance level).

Matched Percentage (n/N) | Matched Percentage Difference [95% CI] p
Low Resiliency (0.00-3.99) 29.7% (11/37)
Medium Resiliency (4.00 — 4.49) 46.8% (29/62) 17.0% [-3.1, 35.1] 0.096
High Resiliency (4.50-5.00) 56.0% (14/25) 26.3% [1.2, 48.7] 0.04

Table 3: Percentage of Participants who Matched by Respondent’s Resiliency Level (Low Resiliency vs. Medium and High Resiliency).
Note: n=number of matched respondents, N = total number of respondents with associated resiliency level, p = probability (significance

level).

Discussion

We confirmed our hypothesis that persons who matched into
orthopedic surgery would demonstrate a higher BRS score than
those that did not match into orthopedic surgery. There are no
prior studies in this field to compare outcomes with, though there
is anticipation that the field of studying resilience will continue to
expand and provide future data. Orthopedic residency programs
may be aided by utilizing resiliency metrics to identify candidates
that will be successful in residency training.

While the mean BRS score of candidates that matched successfully
into orthopedic surgery and the mean BRS score of candidates
that did not match successfully into orthopedic surgery both are
within the “Medium Resiliency” category, their difference is still
meaningful. The statistical significance between their difference
highlights that orthopedic surgery candidates are not required
possess the highest degree of resiliency to be successful at
matching into orthopedic surgery, but instead benefit from being
more resilient than the average candidate.

Orthopedic surgery continues to be one of the most competitive
fields to match into [13] Applicants to orthopedic surgery
residency programs face increasing pressure to apply broadly and
complete visiting rotations to be competitive [8,14]. These hurdles
may tease out applicants of higher levels of resiliency who have
higher odds of successfully matching into orthopedics. We suspect
that those students able to overcome these pressures excel in the
overall facets that contribute to successfully matching, including
both objective accomplishments on a candidate’s application
as well as their subjective performance on audition rotations.

Conversely, applicants who decided not to apply to orthopedic
surgery were found to have a lower BRS score. This may reflect
self-evaluation during the audition period that the challenges of
orthopedic surgery auditions and residency were not aligned with
their level of resiliency. Consequently, these applicants may have
chosen to pursue a better suited specialty.

During the application process, students have the option to apply
to multiple specialties, often termed dual-applying, or participate
in the SOAP if they receive no offers during the first round of the
Match. In 2024, there was only one unfilled orthopedic surgery
position, compared to Family Medicine, which had 241 unfilled
positions and Surgery-Preliminary (PGY-1 only), which had 155
unfilled positions [15]. The difference in BRS scores between those
that SOAPed or applied to multiple specialties was not statistically
significant compared to those that did match to orthopedic surgery
(p = 0.306). This implies that while resiliency may be an indicator
for success in matching to orthopedic surgery, it is not in itself a
causative factor.

Only three of the participants were reapplicants. While their mean
resiliency score was of interest compared to first time applicants’,
the small sample group underpowered our ability to determine
statistical significance. A potential difference in BRS score in
reapplicants may be explained by a more tenacious nature in
electing to continue the pursuit of orthopedics despite having not
matched initially. Future studies may include a comparison of
scores between those that did not initially match in orthopedics and
re-applied versus applicants that did not match and then pursued
other specialties.
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Limitations

A limitation to this study is sample size, which can be explained
by maximum possible responses being limited by the number
of persons that apply to orthopedic residency programs each
year. In the NRMP Match of 2024, 256 osteopathic seniors
applied to orthopedic residency programs [16]. Our study of
124 participants captures a bulk of the osteopathic applicants to
orthopedic residency programs, as all but six study participants
were osteopathically trained. Coordination with each historically
osteopathic orthopedic residency program to administer the survey
to their applicants may ensure more results. Expanding the study
over several cycles would power our findings and allow us to
determine resiliency trends over time. As our study concentrated
on osteopathic applicants, further studies could also include a
comparison of BRS scores between osteopathic and allopathic
applicants.

Not all participants that completed the primary survey completed
the secondary survey ascertaining their match status. This is
perhaps explained by those that did not match in the NRMP 2024
Match understandably seeking privacy after receiving news of
their status. Eighteen participants did not respond to the follow-
up survey but were found by online search to have matched
outside of orthopedic surgery. Because these participants did not
respond to the secondary survey, their outcomes were not able
to be categorized as “SOAPed/matched into other specialty”
or “Decided Not to Apply to Orthopedic Surgery”. Had these
outcomes been able to be further categorized, the mean BRS of
these groups may have been affected to the extent that statistical
significance could have been established.

While a validated instrument, the BRS score has not been widely
studied in the medical education community. This is a limitation
as the minimum difference between levels of resiliency to have
other known effects in medical education is largely unknown.
Future research into BRS scores of medical students as compared
to persons not in medical school, BRS scores of medical students
pursuing differing medical specialties, and BRS scores of medical
students at different stages of medical school may be beneficial.

A potential limitation to this study, and utilization in the residency
application process, is that applicants to orthopedic surgery
residency programs may respond with a higher BRS score than
what truly represents their resiliency level. This potential response
bias may be due to conscious or unconscious desire to appear as a
better applicant.

Conclusions

Significantly higher levels of resiliency were found amongst
medical students who matched into orthopedic surgery training
programs through the NRMP.
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