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Abstract

Background: The majority of orthopaedic surgery residents complete a
year of fellowship training after orthopaedic surgery residency as current-
day practice is becoming increasingly subspecialized. In recent years,
sports medicine fellowships have consistently had more applicants than
positions available, which makes matching applicants to the appropriate
program crucial.

Objective: This prospective, cross-sectional survey study aimed to identify
the factors of a fellowship program that are important to prospective
orthopaedic sports medicine fellows and to the faculty involved in the
fellow selection process.

Methods: This study was administered to two groups: 42 prospective
fellows (52% response rate) and 27 fellowship faculty (10% response
rate). The study occurred from November 2022 to June 2023.

Results: Fifteen applicant factors were evaluated. The top three factors
influencing an applicant’s decision were high case volume, high case
complexity, and business/practice management training. The lowest three
factors influencing an applicant’s decision were trauma call, research
activity, and salary. Twelve factors were evaluated for faculty. The top
three factors influencing a faculty member’s decision were interview
quality, letters of recommendation, and residency reputation. The lowest
three factors influencing a faculty member’s decision were sports coverage
experience, leadership experience, and conference experience.

Conclusion: This cross-sectional survey study elucidated the top three
factors influencing an applicant’s decision to select a sports medicine
fellowship. These factors were high case volume, complex case exposure, .
and business/practice management training. Additionally, the study Affiliation:
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of the most popular and competitive orthopaedic fellowships.
In recent years, sports medicine has consistently had more
applicants than positions available [6]. Applicants applying
to accredited orthopaedic fellowship programs participate
in the San Francisco Match (SF Match), a trusted United
States-based residency and fellowship match service that
weighs applicant preference against program preference
to determine the placement of the fellow.” Programs strive
to remain competitive and attract quality applicants. It is
beneficial for both applicants and sports medicine faculty to
better understand the factors most important to a successful
fellowship match [8-10].

The factors that orthopaedic surgery sports medicine
applicants desire in a fellowship program have been
previously investigated [11-13]. Additionally, the factors that
orthopaedic sports medicine program directors deem important
in fellowship applicants have been investigated [14,15].
However, more specific details on the exact factors of interest
combined with how strongly these factors are favored is not
well understood. Previous studies utilized ranking systems
to elucidate the factors of interest to applicants and program
directors, which do not clearly express the true strength of the
participants’ views. Thus, this cross-sectional survey study
aimed to identify the genuine factors of a fellowship program
that are important to prospective orthopaedic sports medicine
fellows. The study also aimed to demonstrate the factors that
are important to the faculty members involved in the fellow
selection process. Therefore, we hypothesized that the cross-
sectional survey would elucidate the factors or qualities
important to prospective orthopaedic fellows and the faculty
involved in the fellow selection process.

Methods
Participants

This was a prospective cross-sectional survey study with
two groups: prospective fellows and fellowship faculty.
Enrollment began in November 2022 and was completed in
June 2023. The final data analysis was completed November
2023. No changes were made to methods, protocols, or
outcome measures after study commencement. Prospective
orthopaedic surgery residents who were eligible for selection
via the match to begin training at an accredited orthopaedic
sports medicine fellowship were included in the applicant
survey. Attending physicians involved in the education
and training of sports medicine fellows at an accredited
orthopaedic sports medicine fellowship were included in the
faculty survey.

Survey creation and distribution

Investigators developed two surveys, one for applicants
and one for faculty. The surveys were based on the available
literature. Both surveys were reviewed, edited, and approved
by the orthopaedic sports medicine faculty at the home

Volume 6 « Issue 4 274

institution, as well as the IRB, before being distributed to
participants. Both surveys were distributed to participants
using Research Electronic Data Capture (REDCap, Nashville,
TN). REDCap is a secure browser-based web application
that can build and manage online surveys and databases. A
29-question survey, including a 5-point Likert scale and free-
text response questions, was sent to all orthopaedic surgery
residents applying to an Accreditation Council for Graduate
Medical Education (ACGME) accredited orthopaedic sports
medicine fellowship at the authors’ home institution in the
2022-2023 match cycle. A 16-question survey, including a
S-point Likert scale and free-text response questions, was
sent to orthopaedic sports medicine attending faculty directly
involved in sports medicine fellows' education and training.
The list of potential participants for the faculty group was
obtained from publicly available contact information. The
complete list of questions included in the applicant survey
can be found in Appendix file. The complete list of questions
in the faculty survey can be found in Appendix file. After
initial distribution, serial follow-up emails were sent to
encourage participation. The survey results were not used to
influence the fellowship match process at the home institution
and remained anonymous throughout the study.

Survey Analysis

Descriptive statistical analyses were used to summarize
the applicant demographics and all survey responses (ex:
proportions, percentages). All Likert scale questions were
scored based on the number of responses in each category
(n=5) of the Likert scale for each survey. The scoring was
assigned as follows: Strongly disagree = -2 points, Disagree
= -1 point, Neither agree nor disagree = 0 points, Agree = 1
point, Strongly agree = 2 points. The total scores for each
question (factor) within the surveys were calculated. The total
scores were then used to sort the factors from most favorable
to least favorable. Descending sorting was completed for the
graphical figures to represent the most favorable factors on
top and the least favorable factors at the bottom. All neutral
responses (i.e., Neither agree nor disagree) were graphed
separately to prevent skewing. Thematic analysis was
employed to elucidate common trends captured within free-
response questions.

Institutional review board (IRB) approval was obtained
(Number 1988219, Baptist Hospital Institutional Review
Board).

Results
Applicants

The applicant survey was distributed to 81 orthopaedic
sports medicine fellowship applicants who applied to the
authors’ home institution in the 2022-2023 application cycle.
Of the 81 applicants, 42 complete responses were received
(52% response rate). Out of the 42 applicants, 35 (83%) were
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male and 7 (17%) were female (Table 1). The vast majority
of participants were first-time applicants (98%). When
analyzing the geographic location of the applicants’ residency
programs, the highest percentage of applicants were from
the South region (36%). This was followed by the Midwest
(26%), Northeast (24%), West (10%), and International (5%).
Twenty-one applicants were former collegiate athletes (50%),
and two were former professional athletes (5%). Most of the
former collegiate athletes participated in baseball (19%, n=4),
followed by football (14%, n=3), and lacrosse (14%, n=3).
The two applicants who were former professional athletes
played ice hockey and lacrosse, respectively.

Overall, 15 factors were evaluated for applicants in this
study (Figure 1). The top three factors (most favorable)
influencing an applicant’s decision were high case volume,
high case complexity, and business/practice management
training. The lowest three factors (least favorable) influencing
an applicant’s decision were trauma call, research activity,
and salary.

Several factors (n=5) included in the applicant survey
targeted sports medicine practice, including high case volume,
high case complexity, sports coverage availability, general
orthopaedic case availability, and trauma call requirements.
Regarding surgical experience during fellowship, applicants
agreed that case volume was essential to a fellowship program
(98%). Similar results were found for case complexity
(93%). Applicants were asked about the importance of
sports coverage during the fellowship year. Most applicants
stated that it was important (83%). Collegiate sports were
the most desired level of sports coverage (57%), followed
by professional sports (33%). When asked which sports they
would prefer to cover, applicants mentioned football the

Table 1: Self-reported Demographics of Applicant Survey
Participants.

Question N =42
Gender, n/ N (%)

Female 7142 (17%)
Male 35/42 (83%)
Transgender 0/42 (0%)
Other 0/42 (0%)
Prefer not to say 0/42 (0%)
Residency Location, n/ N (%)

International 2742 (5%)
Midwest 11742 (26%)
Northeast 10/ 42 (24%)
South 15742 (36%)
West 4142 (10%)

First Time Applicant, n / N (%)
Collegiate Athlete, n / N (%)
Professional Athlete, n / N (%)

41/ 42 (98%)
21/ 42 (50%)
2142 (5%)
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most (88%, n=37). This was followed by basketball (52%,
n=22), baseball (38%, n=16), and soccer (24%, n=10). The
majority of applicants agreed that having opportunities for
general orthopaedic cases (i.e., arthroplasty, trauma) is an
important aspect of a fellowship program (74%). The most
common cases that applicants desired were arthroplasties,
including knee and hip (57%, n=24). This was followed
by general trauma, including long bone fractures and ankle
fractures (29%, n=12). Applicants were asked to list the
sports medicine procedures that are most important to gain
exposure to during fellowship training in order of importance.
Anterior cruciate ligament reconstruction was the most listed
procedure (74%, n=31). This was followed by rotator cuff
repair (40%, n=17), multi-ligament knee reconstruction
(40%, n=17), meniscus repair (38%, n=16), and shoulder
instability/labrum repair (24%, n=10). When asked about
whether covering trauma call influences the decision to rank
a program, many applicants took a neutral stance (48%),
fewer agreed (41%), and only a small portion of applicants
disagreed (12%). Those who agreed preferred it as an option,
but not a requirement and not at the expense of their sports
medicine experience (76%, n=13). Some common positive
comments for taking trauma call include the opportunity
for moonlighting or supplementing income, as well as the
opportunity to maintain general trauma surgical skills.

Most survey factors (n=8) were targeted at the educational
aspects of a fellowship, including business/practice
management, faculty reputation, program reputation, cadaver
skills lab availability, mentorship model, faculty diversity,
industry-sponsored events, and teaching opportunities. The
addition of business and practice management training to a
fellowship program was considered highly important among
applicants (95%). Also, applicants agreed that program
reputation (91%) and faculty reputation (88%) were important
factors when considering fellowship programs. Access to a
cadaver surgical skills lab was considered valuable (93%).
A fellowship program that follows a mentorship model
(extended training period with a specific faculty member) was
considered important among applicants (74%). When asked
to describe the ideal relationship dynamic between a mentor
and mentee, applicants agreed upon a collegial relationship
involving trust, respect, and gradual autonomy (60%, n=25).
When asked at which point during fellowship applicants
expect surgical autonomy, most applicants answered at
months three to four (48%). This was followed by months
five to seven (41%). The ideal total number of fellows in a
program varied. Two fellows was the most common answer
(41%). This was followed by three (36%), four (19%), and
five or more fellows (5%). In-person interviews were the most
popular interview style (60%), compared to virtual interviews
(12%). However, many applicants had no preference (29%).
Applicants who favored in-person interviews felt that in-
person experiences gave them a better feel for the program
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Figure 1: Applicant questionnaire factors. All applicant questionnaire factors (n=15) were scored based on the number of responses in each
category of the 5-point Likert scale. The graphic was sorted to list the highest-scoring (most favorable) factors on top and the lowest-scoring
(least favorable) factors at the bottom. All neutral responses were graphed separately to prevent skewing.

(80%, n=20). Applicants also believed in-person interviews
allow for better interactions and stronger rapport with
faculty (64%, n=16). Those in favor of virtual interviews
reported that virtual interviews were less expensive (100%,
n=5), timesaving (40%, n=2), and allowed for fewer missed
interview opportunities (20%, n=1). When asked about
faculty diversity, applicants agreed it was an important
factor (79%). Industry-sponsored educational events during
fellowship were considered important (67%). When asked
about teaching opportunities for students or residents,
applicants agreed it was important (52%). However, a large
portion took a neutral stance (38%). Most applicants viewed
the presence of residents as positive (81%). When asked why
the presence of residents was positive, the most common
response was that they provide teaching opportunities (71%,
n=24). This was particularly important for those interested
in pursuing academic positions in the future. Also, teaching
residents was mentioned as an opportunity to help the fellows
themselves learn (47%, n=16). Others noted that residents
can help with workload, which includes activities such as

rounding (6%, n=2). Those who viewed residents negatively
(19%) mentioned they might take away case volume and
focus during fellowship training (75%, n=6). Applicants
stated this might ultimately affect autonomy or the mentor/
mentee relationship (25%, n=2).

Additionally, only about half of applicants believed
research activity is an important aspect of a fellowship
program (43%), and many took a neutral stance (40%).
Annual salary importance was split amongst applicants (26%
agreed, 36% disagreed, and 38% took a neutral stance).

Faculty

The faculty survey was distributed to 267 orthopaedic
sports medicine attendings, with 27 participants completing
the survey (10% response rate). Twelve factors were
evaluated for faculty in this study (Figure 2). The top three
factors (most favorable) influencing a faculty member's
decision were interview quality, letters of recommendation,
and residency reputation. The lowest three factors (least
favorable) influencing a faculty member’s decision were
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sports coverage experience, leadership experience, and
conference experience.

The United States Medical Licensing Examination
(USMLE) board scores were included to assess the
importance of objective measures in a faculty member's
decision-making. Faculty agreed that USMLE scores were
important (70%), but many took a neutral stance (30%). All
other factors were subjective in nature including interview
quality, letters of recommendation, residency reputation,
research interest, sports coverage experience, leadership
experience, and conference experience. Faculty agreed
previous orthopaedic research experience was important
(74%), but less so was the desire to pursue future research
interests (63%). Like the applicants, most faculty preferred
two as the ideal number of fellows in a fellowship program
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(52%). This was followed by five or more (22%), three
(19%), and then four fellows (7%). Like applicants, many
faculty mentioned a mentorship model when describing the
ideal relationship dynamic between a fellow and attending
physician (44%, n=12). Additionally, mutual respect was
a factor mentioned amongst faculty as important (19%,
n=5). Most faculty preferred in-person interviews (89%)
over virtual interviews (7%). The faculty in favor of in-
person interviews felt that it offered a more thorough
interview experience to assess the applicants’ personalities
(79%, n=19) and allowed the applicant to better evaluate
the facilities and program (21%, n=5). Those favoring
virtual interviews stated that it was more convenient for
the applicants. Diversity of the applicant was considered an
important aspect of the application to faculty (63%).
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Figure 2: Faculty questionnaire factors. All faculty questionnaire factors (n=10) were scored based on the number of responses in each
category of the 5-point Likert scale. The graphic was sorted to list the highest-scoring (most favorable) factors on top and the lowest-scoring
(least favorable) factors at the bottom. All neutral responses are graphed separately to prevent skewing.
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Discussion

The most important finding of this cross-sectional survey
study was that the top three factors influencing an applicant’s
decision to select a sports medicine fellowship were high
case volume, complex case exposure, and business/practice
management training. In comparison, the top three factors
for faculty members were interview quality, letters of
recommendation, and residency reputation. The 15 factors
evaluated for applicants were assessed using a survey. They
were subsequently ranked based on total score per factor,
which revealed the most and least important factors considered
by applicants. Similarly, 12 factors were evaluated for faculty
using a separate survey and ranked similarly.

The importance placed on high case volume and complex
case exposure by applicants is similar to previous reports in
the literature [12,13]. Oser et al. [13] reported that the variety
and complexity of surgical cases are the most important
factors in choosing fellowship programs. Business and
practice management training was the third most important
factor for applicants in a sports medicine fellowship
program. Lusco et al. [16] demonstrated that general surgery
program directors feel that residents should be trained in
business and practice management, but are inadequately
trained in this area. Miller et al. [17] further concluded that
graduating orthopaedic residents were inadequately prepared
to manage business issues in their respective practices. The
graduating orthopaedic residents tended to have deficiencies
in functional knowledge regarding business and practice
management, particularly those of hospital-based practices.
Our study shows prospective fellows emphasize business
and practice management as part of their education,
especially in the rapidly changing healthcare environment.
Business management curriculums have previously been
incorporated into fellowships to meet this deficiency. The
Reno Orthopaedic Center trauma fellowship developed and
implemented a business curriculum into their fellowship to
provide their fellows with practical knowledge, allowing
cost-efficient improvements in healthcare delivery [18,19].

Orthopaedic sports medicine faculty considered the quality
of the interview, letters of recommendation, and residency
reputation as the most important factors of a fellowship
applicant’s application. This is similar to a previous study
that showed the interview, letters of recommendation, and
applicant residency program as the most important factors
to program directors in ranking sports medicine fellowship
applicants [15]. This data has been further supported by
a study from Haislup et al. [14] which demonstrated that
program directors placed high importance on the quality of
the interview. The interview was also an important factor
in ranking prospective orthopaedic surgery residents, which
correlated with the rank list [20]. An applicant’s residency
reputation was ranked as the third most important aspect of
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an applicant’s application in this study. This is consistent
with findings from a previous study showing that most
top-ranked orthopaedic sports medicine fellowships have
matched fellows from the same residency programs for
multiple years (a process commonly known as “pipelining”)
[21]. More emphasis may be placed on residency reputation
when faculty cannot get a sense of an applicant’s personality
or skills through a virtual interview instead of in person.
Peebles et al. [8,9] cautioned that program directors may
shift emphasis to “word-of-mouth references”, personal
connections to the fellows or faculty, or residency programs
following the changes after the COVID-19 pandemic [8,9].
An overwhelming majority (89%) of faculty in this study
preferred in-person interviews, which may help ameliorate
this issue.

Regarding specific case types, this study showed that ACL
reconstruction is the procedure that prospective applicants
want the most exposure to. This was followed by rotator
cuff repair and multi-ligament knee reconstruction. This is
likely due to the increasing occurrence of ACL injuries and
subsequent reconstructions performed each year [22,23]. The
rate of rotator cuff tears and subsequent repairs have also
been steadily increasing. A study conducted by Yanik et al.
[24] demonstrated that the rate of rotator cuff repair has been
rising at about 1.6% per year, particularly in the 50-64 year
age range. Multi-ligament knee reconstruction was the third
most cited procedure applicants want exposure to during
fellowship. One study previously reported that fellowship-
trained sports medicine surgeons had significantly lower
comfort levels with posterior cruciate ligament reconstruction
and multi-ligamentous knee reconstruction [26]. This may
be why fellowship applicants are placing importance on
exposure to such procedures [3]. Meniscus repairs were
also among the most highly sought-after procedures. This
matches the increasing rate of isolated meniscus repair and
increased interest in meniscus preservation in recent years
[25]. Interestingly, hip arthroscopy was not ranked highly
despite the increasing prevalence in fellowship [13]. These
preferences should be considered by both applicants and
faculty when assessing program fit.

Orthopaedic surgeons are choosing to pursue subspecialty
fellowship training more frequently now than ever before.
This shift is primarily due to increased marketability and the
opportunity to improve surgical clinical decision-making
skills associated with fellowship training. Sports medicine
has continued to be among the most popular and, thus, the
most competitive orthopaedic fellowships available. Due
to the competitive nature of these programs, it is important
that both applicants and faculty find an appropriate fit that
offers the best learning experience. This ensures the quality of
their subsequent work done during the fellowship year. What
makes an appropriate “fit” has been evaluated in the literature
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for both applicants and faculty to varying degrees. This study
has provided a standardized scoring of factors on a 5-point
Likert scale. This methodology is frequently employed by
cross-sectional survey studies [11-15,26]. Furthermore,
Likert scales have been noted to have greater reliability
than visual analog scales, which many studies in the current
literature have used [26]. The factors elucidated in this study
for applicants and faculty can thus reliably be considered to
ensure a successful sports medicine fellowship match.

There are several limitations to cross-sectional survey
studies, with the largest being the limitation of sample size
for both applicants and faculty. The applicant sample size
was limited to those applying to the authors’ home institution,
which may not reflect the views of orthopaedic sports
medicine applicants in other programs. The faculty sample
size was limited to those who could be publicly identified
online as orthopaedic sports medicine attending faculty. This
was further limited to individuals directly involved in sports
medicine fellows' education and training.

Conclusion

This cross-sectional survey study elucidated the top
three factors influencing an applicant’s decision to select a
sports medicine fellowship: high case volume, complex case
exposure, and business/practice management training. The
study also demonstrated the top three factors considered
by faculty members were interview quality, letters of
recommendation, and residency reputation.
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APPENDIX FILE:

Complete List of Faculty Survey Questions

Q1: For applicants researching fellowship programs online, the
information available is comprehensive, updated, and accurate.

Responses: “Strongly agree”, “Agree”, ‘“Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q2: An applicant’s desire to pursue future research interests is an
important aspect of a fellow’s application.

Responses: “Strongly agree”, “Agree”, “Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q3: An applicant’s previous experience in orthopaedic research is
an important aspect of a fellow’s application.

Responses: “Strongly agree”, “Agree”, “Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q4: The quality of the applicant’s interview is an important aspect
of a fellow’s application.

Responses: “Strongly agree”, “Agree”, “Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

QS5: An applicant’s experience attending or presenting at orthopaedic
and/or sports medicine-related conferences is an important
aspect of a fellow’s application.

Responses: “Strongly agree”, “Agree”, “Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q6: Letters of recommendation from sports medicine or orthopaedic
faculty is an important aspect of a fellow’s application.
Responses: “Strongly agree”, “Agree”, ‘“Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q7: An applicant’s previous experience and level of sports coverage
is an important aspect of a fellow’s application.

Responses: “Strongly agree”, “Agree”, ‘“Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

QS8: An applicant’s relevant leadership experience on committees at
the medical school or residency level is an important aspect of a
fellows application.

Responses: “Strongly agree”, “Agree”, ‘“Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q9: An applicant’s USMLE board scores are an important aspect of
a fellow’s application.

Responses: “Strongly agree”, “Agree”, ‘“Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q10: The reputation of an applicant’s residency program is an
important aspect of a fellow’s application.

Responses: “Strongly agree”, “Agree”, “Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q11: An applicant’s diversity is an important aspect of a fellow’s
application.

Responses: “Strongly agree”, “Agree”, ‘“Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q12: What effect did the transition to telemedicine services have on
your ability to teach clinical skills?

Responses: “Negative”, “Somewhat negative”, “No effect”,
“Somewhat positive”, “Positive”

Q13: There continue to be residual impacts from the COVID-19
pandemic on the fellowship selection process and fellow
education.

Responses: “Strongly agree”, “Agree”, ‘“Neither agree nor
disagree”, “Disagree”, “Strongly disagree”

Q14: How many total fellows per program would you prefer?
Responses: “17, 2, 37, “4”, “5.4”
Q15: What is your preferred interview style?

Responses:  “In-person interview”, “Virtual interview”,
“No preference”

Why did you choose your answer for the previous question?
Responses: Free-text response

Q16: Please describe the ideal relationship dynamic between a
fellow and attending physician.

Responses: Free-text response
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