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Research Productivity of Orthopaedic Sports
Medicine Fellowship Programs in the United States
Sean C. Clark, M.S., Luke Sanborn, B.S., Symone M. Brown, M.P.H.,
Jeffrey D. Trojan, M.S., and Mary K. Mulcahey, M.D.
Purpose: To survey orthopaedic sports medicine fellowship program directors to determine the current research
productivity of both fellows and faculty in Accreditation Council for Graduate Medical Educationeaccredited orthopaedic
sports medicine fellowship programs in the United States. Methods: An anonymous 18-question survey was distributed
via e-mail to all 95 Accreditation Council for Graduate Medical Educationeaccredited orthopaedic sports medicine
fellowship program directors in the United States. Descriptive statistics were used for data analysis. Questions included
whether fellows are required to complete a certain number of projects during their fellowship year and whether fellows
have protected research time. Results: Of the programs, 31 (33%) responded to the survey. Twenty-four programs
(80%) require fellows to complete 1 to 4 projects. Twenty-one programs (71%) provide 4 to 8 hours of weekly protected
research time. Twenty-four programs (77%) publish 1 to 2 manuscripts per fellow during the fellowship. Twenty-two
programs (71%) have fellows work on 1 to 2 projects at a time. Annually, 26 programs (84%) give 0 to 5 podium
presentations, 24 (80%) present 0 to 5 posters, and 15 (48%) report 0 to 5 publications. Twenty-four programs (77%)
have research fellows and/or assistants to help with research. The presence of dedicated research assistants and more than
25 annual fellowship program publications were found to be useful screening data for more than 2 and more than 4
average publications per fellow, respectively. Conclusions: The research productivity of orthopaedic sports medicine
fellowship programs may be an important consideration for applicants. Applicants who desire to be productive in research
during their fellowship year should consider programs with dedicated research assistants and/or programs that publish
more than 25 times annually. Clinical Relevance: This is a descriptive epidemiologic study that helps define the research
productivity landscape in orthopaedic sports medicine fellowships. A more accurate understanding of sports medicine
fellowship research experience may facilitate a better match between a program’s research expectations and an applicant’s
research interests.
ellowships are an important way to gain additional
Ftraining in a specific area of interest, enhance
clinical expertise, and ultimately, improve patient
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Arthroscopy, Sports Medicine, and Rehabilitation,
outcomes. Within the field of orthopaedic surgery,
recent literature has shown that more than 90% of
graduating orthopaedic residents go on to pursue at
least 1 year of fellowship training.1 There is even an
increasing trend in the percentage of orthopaedic
graduates who pursue 2 fellowship programs, with a
mean of 4.5% between 2004 and 2016 and 7.6% in
2014.2-4 Orthopaedic sports medicine fellowships are
among the most popular, representing 95 of the 252
Accreditation Council for Graduate Medical Education
(ACGME)eaccredited orthopaedic surgery fellowship
programs and accounting for 40% of all orthopaedic
subspecialty fellows.5,6 According to the San Francisco
Match (SF Match), 86% of the total 226 sports medi-
cine fellowship positions were filled in 2017.7

Given the importance of research in the advancement
of orthopaedic surgery and its potential contribution to
program prestige,8 the research productivity of a
fellowship program may be considered and prioritized
by residents applying for fellowships. This is especially
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Fig 1. Geographic distribution of
respondents.
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true for applicants seeking a career in academia because
multiple studies have shown that fellowship-trained
physicians have higher research productivity than
nonefellowship-trained physicians.9-14

Research is considered an important component of the
sportsmedicine fellowship year by theACGME, given that
participation in basic and/or clinical hypothesisebased
research is mandatory for program accreditation.6 Pro-
grams must also schedule protected time and provide fa-
cilities for research activities.6 Sports medicine fellowship
applicants rely heavily on information available on
fellowship program websites to learn more about the
specifics of the program, including research opportu-
nities.15 However, data are frequently absent or over-
generalized. In 2013, Mulcahey et al.15 evaluated the
websites of all ACGME-accredited orthopaedic sports
medicine fellowship programs and found that only 69%of
websites explained their research requirements, 32% lis-
ted conferences or meetings that were attended by their
fellows, and 23% listed current or previous projects. A
follow-up study by the same group in 2017 reported
similar results (61%, 42%, and 20%, respectively),
Table 1. Number of Fellows and Faculty in Orthopaedic
Sports Medicine Fellowship Programs

% of Programs

No. of fellows
1 37
2-3 33
4-5 17
>5 13

No. of faculty
1-5 42
6-10 42
11-15 10
>20 6
showing a lack of improvement in addressing this issue.16

Other information, such as the amount of dedicated time
available for hands-on research, is often not available
online despite its strong predictive value of research pro-
ductivity during the fellowship year.17 Without this in-
formation, applicants are left to speculate about levels of
desired research productivity, which makes it difficult to
compare and ultimately select programs that accurately
embody their research interests.
The purpose of this study was to survey orthopaedic

sports medicine fellowship program directors (PDs) to
determine the current level of research productivity of
both fellows and faculty in ACGME-accredited ortho-
paedic sports medicine fellowship programs in the
United States. We hypothesized that programs with
protected research time along with dedicated research
assistants would have greater research productivity for
sports medicine fellows.

Methods
Our institutional review board determined that this

study did not constitute human subjects research and
hence did not require institutional review board
approval. An anonymous, online 18-question survey
(SurveyMonkey, San Mateo, CA) was distributed via
e-mail to PDs of all 95 ACGME-accredited orthopaedic
sports medicine fellowships in the United States
Table 2. Required Number of Research Projects to be
Completed by Fellows

Required No. of Completed
Projects

% of Programs With
Requirement

1-2 67
3-4 13
>4 3
No requirement 17
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performed during fellowship.
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(Appendix 1). A follow-up e-mail was sent 2 and 4
weeks after initial communication to encourage more
participation. Questions included whether fellows are
required to complete a certain number of projects
during their fellowship year, the average number of
publications per fellow during the fellowship year, and
whether fellows have protected research time.
Descriptive statistics were used to analyze the data.

Results

Respondent Program Demographic Characteristics
Of the 95 PDs, 31 (33%) responded, 22 of whom

(71%) were at orthopaedic sports medicine fellowship
programs that are affiliated with medical schools. The 3
most-represented geographic regions were East North
Central (7 programs, 23%), West North Central (5
programs, 17%), and Pacific (5 programs, 17%) (Fig 1).
Of the programs, 11 (37%) had 1 fellow, 10 (33%) had
2 to 3 fellows, 5 (17%) had 4 to 5 fellows, and 4 (13%)
had more than 5 fellows. Moreover, 13 fellowship
programs (42%) reported having 1 to 5 faculty mem-
bers, 13 (42%) had 6 to 10, 3 (10%) had 11 to 15, and 2
(6%) had more than 20 (Table 1). The average faculty
member’s academic career length, defined as the
number of years since his or her first publication, was
variable, with most responses being 11 to 15 years
(29%) or 16 to 20 years (23%).

Program Research Expectations and Support
Twenty programs (67%) require fellows to complete 1

to 2 projects per year, 4 (13%) require 3 to 4 projects, and
1 (3%) requires 12 projects (Table 2). The remaining 5
programs (17%) do not require a set number of projects.
Additionally, 25 programs (83%)haveprotected research
time,with21programs (70%)providing from4hours per
week (10 programs, 33%) to 8 hours per week (11
programs, 37%). Fifteen programs (50%) offer basic
science, clinical, and biomechanical research opportu-
nities, whereas 12 (40%) offer only clinical research.
Twenty-four programs (77%) provided research fellows
or assistants to help with conducting research.
Fig 3. Annual research produc-
tivity of orthopaedic sports medi-
cine fellowship programs.
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Research Productivity of Sports Medicine Fellows
In 24 programs (77%), fellows average 1 to 2 publica-

tions per year,with fellows in the other 7 programs (23%)
ranging from 3 to more than 20 publications (Fig 2).
Twenty-two programs (71%) average 1 to 2 publications
per fellow in the 2 years after the fellowship as a result of
work that was performed during the fellowship, 7 pro-
grams (23%) average 3 to 4 publications per fellow, 1
program (3%) averages 11 to 15 publications per fellow,
and 1program (3%)averages>20publications per fellow
in the subsequent 2 years (Fig 2). At any given time, fel-
lows work on 1 to 2 projects (22 programs, 71%), 3 to 4
projects (5 programs, 16%), 5 to 6 projects (3 programs,
10%), or more than 8 projects (1 program, 3%). Addi-
tionally, 22 programs (71%) have each fellow attend 2 to
3 conferences per year, with 8 programs (26%) sending
fellows to 4 or more conferences.

Research Productivity of Sports Medicine
Fellowship Programs
The average number of publications among all sports

medicine fellowship faculty in the past 5 years varied
considerably, with 11 programs (35%) publishing 0 to 5
articles, 7 (23%) publishing 6 to 10, 4 (13%) publishing
11 to 15, 3 (10%) publishing 16 to 20, 1 (3%)
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Fig 5. Association of total annual
orthopaedic sports medicine
fellowship program publications
and number of publications per
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publishing 21 to 25, and 5 (16%) publishing more than
25. Fellows combined to give a total of 0 to 5 podium
presentations annually in 26 programs (84%), 6 to 10
presentations in 4 programs (13%), and over 10 pre-
sentations in 1 program (3%). Additionally, fellows
combined to present 0 to 5 poster presentations in 80%
of programs. Fifteen programs (48%) averaged 0 to 5
total program publications per year (faculty and fellows
combined) and 8 programs (26%) averaged over 25,
with the remaining programs somewhere between
these numbers (Fig 3). Twenty-two programs (71%)
reported that 0% to 25% of fellows pursue careers in
academic positions after their fellowships.
Discussion
This study showed that most orthopaedic sports medi-

cine fellowship programs in the United States require 1 to
4 projects to be completed during the fellowship year,
provide from 4 to 8 hours of protected research time per
week, and publish an average of 1 to 4 manuscripts per
fellow during the fellowship year. The total number of
publications per fellowship program varied considerably.
However, total programpodiumpresentations and poster
presentations were found to be more consistent, with 26
-6
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programs (84%) and 24 programs (80%) reporting 5 or
fewer podium presentations and 5 or fewer poster pre-
sentations, respectively (Fig 3). The number of confer-
ences attended annually by sports medicine fellows was
relatively consistent as well, with 22 programs (71%)
reporting sending fellows to 2 to 3 conferences per year.
Two data sets were found to be valuable screening data

for research productivity per fellow: average number of
publications by the entire program and presence of
research fellows or research assistants to help with con-
ducting research. If a sports fellowship applicant desires to
publish more than 2 projects during the fellowship year,
our data suggest that he or she should seek programswith
dedicated research assistants because no programs in our
study without such assistants were found to have an
average annual fellow publishing rate above 2 (Fig 4). If
anapplicantwishes topublishmore than4projects during
the fellowship year, our data suggest that he or she should
seek programs with greater than 25 total annual publi-
cations per year (Fig 5). There are currently limited data
regarding the average productivity per orthopaedic sports
medicine fellow for comparison.
A 2016 study by Cvetanovich et al.8 evaluated the total

number of publications by 610 sports medicine faculty
across 90 orthopaedic sports medicine fellowship pro-
grams in the United States. They found that faculty
members had a median of 18 total publications (range,
0-684 publications), with a median of 3 publications
(range, 0-161 publications) in the preceding 5 years.
They also found that programs with more fellows tended
to have faculty with a higher Hirsch index, a metric of
research productivity and citation impact. It is interesting
to note that the Midwest and Northeast regions were
found to have higher average faculty research produc-
tivity than the Southern and Western regions, showing a
need to consider geographic trends in program assess-
ment.8 The existing data are helpful; however, they are
limited to the research productivity of individual faculty
members, rather than programs as a whole.
Previous studies have shown the importanceof research

productivity in the process of ranking orthopaedic sports
medicine fellowship programs.15,16 To improve the ac-
curacy of rankings based on this criterion, it would be
helpful for applicants to know the quantitative nation-
wide distribution of research productivity for comparison
against specific programs. This study offers the first met-
rics of fellow-specific and program-specific sports medi-
cine fellowship research productivity and contributes to
the existing body of literature regarding faculty research
productivity within sports fellowship programs. Other
studies within medicine have also shown the importance
of research when evaluating and ranking fellowship
programs. For example, Caiola and Litaker18 retrospec-
tively surveyed 149 general medicine fellows across 30
programs and reported that research opportunities were
the second-most important selection factor influencing
the selection of their fellowship programs. However, our
review of the literature failed to find any quantitative
reports of general medicine research productivity for
comparison.

Limitations
There are several limitations to this study. First, given

the relatively low response rate of 33%, our results may
not be generalizable to all sports medicine fellowship
programs in the United States. Second, some survey
questions may have been interpreted differently or
incorrectly. Third, many of our survey response ranges
included 0 (e.g., 0-5), thereby making it impossible to
determine whether the response was 0 or between 1 and
the upper end of the range listed. Finally, this was a
survey-based study and hence is subject to the inherent
limitations of such a study design including recall bias.
Many of the questions required PDs to provide an esti-
mate based onmemory. The accuracy of these data could
be improved by searching for publications by all faculty
and fellows; however, this information is not readily
available for all sports medicine fellowship programs.

Conclusions
The research productivity of orthopaedic sports

medicine fellowship programs may be an important
consideration for applicants. Applicants who desire to
be productive in research during their fellowship year
should consider programs with dedicated research as-
sistants and/or programs that publish more than 25
times annually.
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