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Orthopaedic Sports Medicine Fellowship Directors
Are Predominantly White MenWith a High Degree of

Research Productivity
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Abstract:Purpose: To determine the objective characteristics of fellowship directors (FDs) in orthopaedic sports medicine
by focusing on the demographics, academic background, institutional history, research experience, and professional af-
filiations of FDs in this field. Methods: Data was collected for each FD via institutional biographies or publicly available
curriculum vitae (CV). The data collected for each FD included age, gender, race/ethnicity, previous training institutions,
residency and fellowship graduation years, additional advanced degrees, military affiliation, institutional loyalty, year
hired by current institution, career timeline, Scopus H-index, number of publications, and total number of citations.
Results: Of the 88 FDs, 87 (98.9%) were male and 1 (1.1%) was female. The mean age for all FDs was 54.7 years (� 9.1
standard deviation). The majority of FDs were White (n ¼ 80; 90.9%). The mean Scopus H-index, total number of
publications, and total number of citations were 22.5 � 16.6, 90.0 � 91.6, and 2773.9 � 3962.9, respectively. On average,
it took 9.5 � 7.3 years from fellowship graduation until FD appointment. Additionally, the mean number of years of
employment or affiliation with the current institution was 17.2 � 9.4, and the mean number of years in an FD role was
10.9 � 9.3. Conclusion: Orthopaedic sports medicine fellowship directors are largely distinguished by their high level of
research productivity and accomplishment. Additionally, orthopaedic training pedigree seems to play a role in FD role
attainment, with a handful of orthopaedic residency and sports medicine fellowship programs producing a large per-
centage of current FDs. Finally, FDs are overwhelmingly white males with little female or minority representation.
Clinical Relevance: This study outlines some of the most important characteristics among orthopaedic sports medicine
fellowship directors and identifies racial and gender disparities within this population of leaders that may have detrimental
effects on the field as a whole.
ince the establishment of accredited fellowship
Sprograms by the Accreditation Council for Grad-
uate Medical Education (ACGME) in 1985, the con-
centration of orthopaedic surgery has transitioned
largely from general practice to specialized care. Since
that time, the number of orthopaedic surgeons pursu-
ing fellowships has greatly increased relative to number
of practicing general orthopaedic surgeons.1-3 Illustra-
tively, 90% of orthopaedic surgeons applying for board
certification in 2013 had completed a fellowship, in
contrast with 76% in 2003.4 As fellowships have
Mayo Clinic Alix School of Medicine, Scottsdale, Arizona, U.S.A.
.E., M.K.D., J.R.P.); and the Department of Orthopedic Surgery,
Phoenix, Arizona, U.S.A. (J.L.M., J.D.H., J.C.B., K.A.P.).
rs report the following potential conflicts of interest or sources of
.H. reports personal fees, Goode Surgical Inc. K.A.P. reports
, Arthrex. Full ICMJE author disclosure forms are available for
nline, as supplementary material.
ebruary 15, 2021; accepted July 12, 2021.

Arthroscopy, Sports Medicine, and Rehabilitation, V
become more prominent in the field of orthopaedics,
the influence of fellowship directors (FDs) on current
and future surgeons has reached new heights. Pos-
sessing unique professional, academic, clinical, and
research backgrounds, these directors are leaders in the
field.
Many previous studies have sought to understand

orthopaedic applicants and trainees. Such studies have
examined topics such as the favorable qualities and
accomplishments among medical students desiring a
career in orthopaedics, factors influencing a student’s
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decision to pursue orthopaedics, and selection criteria
for orthopaedic surgery applicants.3,5-10 However, few
studies have examined the characteristics of leaders
within the field of orthopaedic surgery. One such study
sought to outline the gender disparity that exists within
orthopaedic leadership and the many impacts it has on
the field.11-13 Other studies have characterized the
leadership qualities of plastic surgeon FDs and ortho-
paedic FDs in spine surgery and adult reconstruc-
tion.14-16 However, no previous analyses have been
done in the field of orthopaedic sports medicine.
Although orthopaedic sports medicine fellowship di-

rectors possess an extensive array of leadership skills,
the objective benchmarks that distinguish these physi-
cians are unclear. The purpose of this study was to
determine these objective characteristics of fellowship
directors in orthopaedic sports medicine by focusing on
the demographics, academic background, institutional
history, research experience, and professional affilia-
tions of FDs in this field. Our hypothesis was that if the
FD position in orthopaedic sports medicine fellowship
programs is as competitive and prestigious as other
related fields, then we will expect to see FDs with a high
level of research productivity and accomplishment.
Additionally, we hypothesize that the demographic
makeup of orthopaedic sports medicine FDs will be
relatively homogeneous, like the orthopaedic field as a
whole.
Methods
The American Orthopaedic Society for Sports Medi-

cine (AOSSM) Orthopaedic Sports Medicine Fellowship
Listing for 2020 to 2021 was reviewed to compile a list
of all accredited fellowships in the United States.17 This
list of orthopaedic sports medicine fellowship programs
was cross-referenced with the SF Match 2020 fellow-
ship listing to ensure accuracy.18 The FD for each pro-
gram was then identified. Demographic, educational,
and professional background data were collected for
each FD via institutional biographies or publicly avail-
able curriculum vitae (CV). If information was not
present on the fellowship program website or a CV was
not publicly available, e-mailed questionnaires were
sent to fellowship program administrators or co-
ordinators requesting the desired information. If there
was no response to the e-mail questionnaire, a follow-
up phone call to the fellowship program administrator
or coordinator was made.
The data collected for each FD included age, gender,

race/ethnicity, past medical school location, past resi-
dency training location, past fellowship training loca-
tion, residency and fellowship graduation years,
additional advanced degrees, military affiliation, insti-
tutional loyalty, year hired by current institution, time
since residency and fellowship completion until FD
appointment, and length of time in FD role. Addition-
ally, each FD’s H-index, total number of publications,
and total number of citations were collected.
An H-index is a metric of scientific productivity and

impact and is defined as the maximum value of h
such that the author in question has published h
papers that have been cited a minimum of h times.19

For example, an author with an H-index of 10 has 10
scientific publications that have all been cited a
minimum of 10 times each. To obtain the H-index,
total number of publications, and total number of
citations for each FD, the name was searched on the
Scopus database (Elsevier BV, Waltham, MA).20 The
Scopus database has an extensive record of
peer-reviewed literature and tabulates scientific pro-
ductivity metrics such as H-index, total number of
publications, and total number of citations for au-
thors. Although no single citation tracking service can
be entirely accurate or comprehensive, Scopus
represents the most complete and precise option in
regard to individual author citation and publication
tracking.21 Additionally, Scopus has been used by
many previous analyses with the purpose of
analyzing individual author research met-
rics.14,15,22-25 Publications were defined as pieces of
scientific literature in which the author was included
anywhere on the author line. The total number of
citations were tabulated by the Scopus database and
defined as the total number of citations in which the
author was credited for any scientific work.
Leadership positions in 3 major orthopaedic and or-

thopaedic sports medicine societies were also analyzed.
The Arthroscopy Association of North America
(AANA), American Orthopaedic Society for Sports
Medicine (AOSSM), and American Academy of Or-
thopaedic Surgeons (AAOS) were included in this
investigation owing to their reputations as leading
sports medicine and orthopaedic organizations with
significant impact on the field. Leadership records were
found on the organization’s website by direct contact
with the respective organization. To be recorded, a
physician from the present analysis had to have served
for �1 year as president of 1 of these 3 major ortho-
paedic societies.
Statistical analysis included calculation of Pearson

correlation coefficients. Calculations were made in
Excel (Microsoft Corp., Redmond, WA). The correlation
coefficients were interpreted according to Mukaka’s
guide on the appropriate use and analysis of correlation
coefficients in medical research settings.26 Therefore,
correlation coefficient values <0.3, 0.3 to 0.5, 0.5 to 0.7,
and >0.7 to 0.9, and >0.9 are suggestive of low,
moderate, high, and very high positive correlation,
respectively.



Figure 1. Demonstration of the Scopus H-
indices for all orthopaedic sports medicine
fellowship directors (as of December 1,
2020). Abbreviation: FD, fellowship
director.
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Results
According to the AAOSM 2020e2021 Sports Medi-

cine Fellowship listing, there are a total of 88 accredited
orthopaedic sports medicine fellowship programs. In
our study, data was collected for 88 orthopaedic sports
medicine FDs (100%) representing 88 accredited or-
thopaedic sports medicine fellowship programs. Of the
88 FDs, 87 (98.9%) were male and 1 (1.1%) was fe-
male. The age for all FDs was 54.7 years � 9.1 (mean �
standard deviation). In total, 6 FDs had �1 advanced
degrees (1 PhD, 3 MS/MEd, and 4 MPH). One FD had
both an MPH and an MS, and 1 FD had both an MPH
and an MEd. A total of 16 FDs (18.2%) had a military
affiliation, and the mean Scopus H-index, total number
of publications, and total number of citations were 22.5
� 16.6, 90.0 � 91.6, and 2773.9 � 3962.9, respectively
(Fig. 1). The research metrics for the 10 most prolific
FDs is included in Table 1. The majority of FDs were
White (n ¼ 80; 90.9%), followed by Asian (n ¼ 5;
5.7%), Black or African American (n ¼ 2; 2.3%), and
Hispanic or Latino (n ¼ 1; 1.1%).
The mean calendar years for the completion of or-

thopaedic residency training and fellowship training
were 1998 � 9.8 and 1999 � 9.5, respectively. On
average, it took 9.5 � 7.3 years from fellowship grad-
uation until FD appointment. Additionally, the mean
number of years of employment or affiliation with their
Table 1. Sports medicine fellowship leader research productivity

Fellowship Director H-index
Number of
Publications

Number
of Citations

Frank R. Noyes 80 325 24,161

James R. Andrews 75 347 20,210
Mininder S. Kocher 61 284 11,647
Marc J. Philippon 58 269 11,005
Robert A. Arciero 52 221 10,338
Robert H. Brophy, IV 50 264 7928
Christopher S. Ahmad 49 313 7615
Nikhil N. Verma 46 325 7114
Volker Musahl 46 329 6360
Dean C. Taylor 43 132 7258
current institution was 17.2 � 9.4, and the mean
number of years in a FD role was 10.9 � 9.3. De-
mographic and training data are summarized in Table 2.
The top 4 medical schools that trained future ortho-

paedic sports medicine FDs were Duke University
School of Medicine (n ¼ 5), Georgetown University
School of Medicine (n ¼ 5), Northwestern University
Feinberg School of Medicine (n ¼ 3), and University of
Pennsylvania School of Medicine (n ¼ 3). Medical
schools with �3 FD affiliations are included in Figure 2.
The top 4 orthopaedic residency training programs

that trained future FDs were the Hospital for Special
Surgery (HSS) (n ¼ 11), Harvard University (n ¼ 5),
Duke University (n ¼ 4), and Northwestern University
(n ¼ 4). Residency training programs with �3 FD af-
filiations are included in Figure 3.
The top 4 orthopaedic sports medicine fellowship

training programs that trained future FDs were the
Steadman-Hawkins Clinic (n ¼ 9), the American Sports
Medicine Institute (n ¼ 8), Hospital for Special Surgery
(n ¼ 8), and the Kerlan-Jobe Orthopaedic Clinic (n ¼
8). Fellowship training programs with �3 FD affiliations
are included in Figure 4.
Regarding institutional loyalty, 10 FDs (11.4%) direct

programs affiliated with the institution at which they
attended medical school. A total of 22 FDs (25.0%)
direct programs affiliated with the residency training
(as of December 1, 2020)

Fellowship Program Name

The Jewish Hospital Cincinnati/Cincinnati Sports Medicine
and Orthopaedic Center

Andrews Research and Education Foundation
Children’s Hospital (Boston) Program
Steadman Philippon Research Institute Program
University of Connecticut Program
Washington University Program
Columbia University - New York Presbyterian Hospital Program
Rush University Medical Center Program
University of Pittsburgh/UPMC Medical Education Program
Duke University Hospital Program



Table 2. Demographics, training background, education and
employment progression, and leadership positions of
orthopaedic sports medicine fellowship directors

Criterion Value

Overall leadership
Total Number of Fellowship Programs 88
Total Number of Fellowship Directors 88

Demographics
Male 87 (98.9)
Female 1 (1.1)
Age (y) 54.7 � 9.1 (n ¼ 83)

Advanced degrees
PhD 1 (1.1)
MBA 0 (0.0)
MPH 4 (4.5)
MS/MEd 3 (3.4)

Training and research
Military affiliation 16 (18.2)
FD Scopus H-index 22.5 � 16.6
Number of total citations 2773.9 � 3962.9
Number of publications 90.0 � 91.6

Race/ethnicity
American Indian or Alaskan Native 0 (0.0)
Asian 5 (5.7)
Black or African American 2 (2.3)
Hispanic or Latino 1 (1.1)
Native Hawaiian or other Pacific Islander 0 (0.0)
White 80 (90.9)

Education and employment progression
Residency graduation calendar year 1998 � 9.8 (n ¼ 68)
Fellowship graduation calendar year 1999 � 9.5 (n ¼ 67)
Time from fellowship graduation to FD

appointment (y)
9.5 � 7.3 (n ¼ 40)

Duration of FD employment at current
institution (y)

17.2 � 9.4 (n ¼ 51)

Time in FD role (y) 10.9 � 9.3 (n ¼ 42)
Time from hiring to being appointed FD

(y)
6.4 � 5.6 (n ¼ 39)

Institutional loyalty
FDs currently working at same institution

as medical school graduation
10 (11.4)

FDs currently working at same institution
as residency graduation

22 (25.0)

FDs currently working at same institution
as fellowship graduation

24 (27.3)

Major orthopaedic sports medicine
leadership
FDs with a current or previous

appointment as president in a major
orthopaedic or sports medicine society

5 (5.7)

AOSSM president 2 (2.3)
AANA president 2 (2.3
AAOS president 1 (1.1)

Correlated H-indices
Years as FD versus Scopus H-index 0.48 (.001)*
Age versus Scopus H-index 0.35 (.001)*

Data are n (%), mean � standard deviation, or r (P).
Abbreviations: AANA, Arthroscopy Association of North America;

AAOS, American Academy of Orthopaedic Surgeons; AOSSM, Amer-
ican Orthopaedic Society for Sports Medicine; FD, fellowship director.
*Correlation is significant.
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program from which they graduated, and 24 FDs
(27.3%) direct programs affiliated with their fellowship
training location. A total of 5 FDs (5.7%) were previous
presidents of 1 of the 3 major orthopaedic societies
included in this analysis (AAOSM, n ¼ 2 [2.3%];
AANA, n ¼ 2 [2.3%]; and AAOS, n ¼ 1 [1.1%]).
Calculation of Pearson correlation coefficients

revealed a significant low positive correlation between
the number of years as FD versus Scopus H-index
(r ¼ 0.48; P ¼ .001) and FD age versus Scopus H-index
(r ¼ 0.35; P ¼ .001).

Discussion
This study revealed that the majority of orthopaedic

sports medicine FDs are male (98.9%), white (90.9%),
in their mid-50s, and prolific in research; have no
advanced degrees outside of an MD (93.2%); and have
spent approximately 10.9 years in the FD position.
Perhaps the most impactful observation was the level of
research productivity and aptitude among orthopaedic
sports medicine FDs. The mean H-index and total
number of publications among all orthopaedic sports
medicine FDs were 22.5 and 90.0, respectively. Addi-
tionally, 56 FDs (63.6%) had an H-index score >15,
with 1 FD achieving an H-index of 80. In total, the 88
FDs in this analysis accumulated nearly a quarter
million total citations (244,103) from 7917 total scien-
tific publications.
To help put these metrics in context, a study by Bastian

et al.23 found that among 2061 academic orthopaedic
surgeons, the mean H-index value for an orthopaedist in
a chair position (the highest rank given in the study),
was 17.8. Two similar studies characterizing FD leader-
ship characteristics in orthopaedic adult reconstruction
and orthopaedic/neurologic spine surgeons found mean
H-indices of 16.5 and 23.8, respectively.14,15 These
findings could suggest a strong preference for academic
and scientific prowess in the acquisition of an FD role in
not only orthopaedic surgery, but particularly ortho-
paedic sports medicine. This quality may be highly
favored in the field because of the significant impact that
research activity has in shaping a rapidly advancing field
such as orthopaedic sports medicine.
Additionally interesting was the effect that ortho-

paedic training pedigree had on FD position attainment.
In regard to residency training, more than a quarter of
the FDs included in this study attended 1 of 4 programs.
The most attended residency programs were HSS (n ¼
11), Harvard University (n ¼ 5), Duke University (n ¼
4), and Northwestern University (n ¼ 4). This trend was
further amplified when it came to fellowship training.
Over a third of all FDs in this study trained at 1 of 4
programs: Steadman-Hawkins Clinic (n ¼ 9), American
Sports Medicine institute (n ¼ 8), Kerlan-Jobe Ortho-
paedic Clinic (n ¼ 8), and HSS (n ¼ 8). Although the
focus of the current analysis was not to determine why
these institutions have produced such a large propor-
tion of orthopaedic sports medicine FDs, it is worth
commenting on factors that may have played a role. It is



Figure 2. The most attended medical
schools among current orthopaedic sports
medicine fellowship directors. All medical
schools with �3 previous orthopaedic
sports medicine fellowship director gradu-
ates were included. Abbreviation: FD,
fellowship director.
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possible that the programs mentioned above offer cur-
riculums and opportunities for training and research
that prepare orthopaedic attendings particularly well
for a career as an FD. These programs may also seek out
physicians with aspirations to pursue high-level aca-
demic leadership positions such as FD. Applicants with
leadership goals like this in mind will likely demon-
strate a strong track record of previous leadership po-
tential. Furthermore, the impact of professional
networking and hierarchy should not be forgotten. It is
likely that these institutions offer trainees unique op-
portunities to network with other leaders in the field of
orthopaedic sports medicine that may lead to academic
leadership appointments later in their careers. A hier-
archy of training most certainly exists within ortho-
paedic sports medicine regardless of the causative
factors. This trend is not totally unfounded, as similar
studies analyzing the leadership trends in spine surgery
and adult reconstruction surgery FDs found strong ev-
idence of FD training histories being concentrated at a
handful of institutions.14,15

When considering the amount of time it takes to
become a FD after completing fellowship or being
hired/affiliated with an institution, orthopaedic sports
medicine is similar to other fields such as adult recon-
struction and spine surgery. The mean number of years
between fellowship completion and FD appointment
was 9.5 in sports medicine, 9.6 in adult reconstruction,
and 8.6 in spine surgery.14,15 Similarly, the mean
number of years between the year of hire and the year
promoted to FD was 6.4 in sports medicine, 5.5 in adult
reconstruction, and 4.7 in spine surgery. Interestingly,
the mean number of years that a FD was in the current
role was 10.9 for sports medicine, whereas adult
reconstruction and spine surgery had shorter tenures
(8.2 and 9.7, respectively).14,15 This may suggest that
the timeline from completion of residency and fellow-
ship to FD appointment is consistent between ortho-
paedic fields, but the amount of time spent in the role of
FD may vary depending on subspecialty.
We discovered a lack of gender and racial diversity in

the FDs included in this study. The majority of ortho-
paedic sports medicine FDs are white males in their
mid-50s. Only 1 FD was female, and <10% were
non-White. This was not surprising, as the field of
orthopaedic surgery has long been criticized for its ho-
mogeneous workforce.27-29 As of 2018, the orthopaedic
workforce as a whole was 92.3% male and 84.7%
Caucasian (6.7% Asian, 2.2% Hispanic/Latino, 1.9%
African American, and 0.4% Native American).30

Additionally, in 2019 the orthopaedic sports medicine
workforce was 93.1% male.31
Figure 3. The most attended orthopaedic
residency training institutions among cur-
rent orthopaedic sports medicine fellow-
ship directors. All residency training
programs with �3 previous orthopaedic
sports medicine fellowship director gradu-
ates were included. Abbreviation: FD,
fellowship director.



Figure 4. The most attended orthopaedic
sports medicine fellowship training in-
stitutions among current orthopaedic
sports medicine fellowship directors. All
fellowship training programs with �3 pre-
vious orthopaedic sports medicine fellow-
ship director graduates were included.
Abbreviation: FD, fellowship director.
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Historically, orthopaedic surgery has been a male-
dominated field with little representation by women
or minorities. The rate of growth in female represen-
tation within orthopaedic surgery has risen slightly over
the past 2 decades, but it would take nearly 85 years at
the current rate of growth for women to reach just a
30% representation in the field.32 The rate of growth
for minority representation has also increased but lags
significantly behind other surgical fields such as urol-
ogy, ophthalmology, and neurosurgery.33 As shown in
this analysis, the gender and racial disparity in ortho-
paedics extends to the highest leadership positions, and
it may take decades before an increasing number of
women and minorities entering the field finally reach a
stage in their career to be appointed into leadership.
Furthermore, for >30 years, women in orthopaedic
surgery have been less represented in the scientific
literature.34 Research accomplishment is an incredibly
important factor in obtaining an FD role; therefore,
improving the representation of female and minority
surgeons in both the field of orthopaedic surgery and
leadership positions depends on expanding the research
and training opportunities these populations have ac-
cess to.

Limitations
This study was not without limitations. First, the data

collection process for this study relied on obtaining self-
reported data in the form of website biographies and
CVs. It is possible that information reported in CVs may
be inaccurate or outdated at the time of data collection.
However, researchers corroborated pieces of informa-
tion from multiple sources and clarified ambiguous in-
formation with emails to FDs or fellowship
representatives. Additionally, contact with an FD could
not always be made, and fellowship administrators
were often contacted to solicit missing data to no avail.
Thus, some FDs were unable to be contacted, and pieces
of data had to be excluded. The data in this study
represent a cross-sectional representation of the de-
mographic trends in orthopaedic sports medicine FDs at
a single point in time. FD positions may change from
year to year at some institutions, which would not be
captured in this analysis. Furthermore, this is not a
comprehensive assessment of all the traits that may
contribute to an FD’s success in the field of orthopaedic
sports medicine.

Conclusions
Orthopaedic sports medicine fellowship directors are

largely distinguished by their high level of research
productivity and accomplishment. Additionally, ortho-
paedic training pedigree seems to play a role in FD role
attainment, with a handful of orthopaedic residency
and sports medicine fellowship programs producing a
large percentage of current FDs. Finally, FDs are over-
whelmingly white males, with little female or minority
representation.
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