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Abstract

Introduction: Variation between academic quality of American College of Graduate Medical Education (ACGME) and non-ACGME accredited
adult reconstruction fellowship programs has not been previously examined. The purpose of this study is to compare ACGME and non-
ACGME-accredited adult reconstruction fellowship programs’ degree of diversity and academic contribution by evaluating program directors’
diversity, academic impact, and contribution to the field of arthroplasty.

Materials and Methods: We utilized the American Academy of Hip and Knee Surgeons Fellowship Directory to ascertain all fellowship
directors and the ACGME Public Accreditation Data System to identify accreditation status. Demographic data included ethnicity, gender,
and prior training institution. Academic data was obtained through the National Institute of Health iCITE and Scopus databases. We stratified
fellowship directors by ACGME accreditation status.

Results: Compared to non-ACGME accredited fellowship directors, ACGME accredited adult reconstruction fellowship directors have
significantly greater average h-index score (h-index=22.9 versus14.8, P<0.01), relative citation ratio (RCR=134.3 versus 69.4, P<0.01) and
number of publications on both Scopus and iCITE databases (Scopus publications =87.7 versus 49.8, P<0.01), and iCITE publications =73.2
versus 40.2, P<0.01). Compared to non-ACGME-accredited fellowship directors, fellowship directors of programs with ACGME accreditation
depict a decreased percentage of Caucasian representation (82.8 versus 68.2%), an increase in Asian American (11.8 versus 22.6%), Hispanic/
Latino (3.2 versus 4.5%), and African American (2.2 versus 4.5%) representation.

Discussion: Adult reconstruction programs with ACGME accreditation are led by fellowship directors who are more diverse and have
significantly greater academic contribution and impact compared to directors of non-ACGME accredited programs.
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Introduction

The demand for total joint arthroplasty (TJA) is projected to
rise significantly, with total hip arthroplasty (THA) expected
to exceed 1.2 million and total knee arthroplasty (TKA)
surpassing one million annually by 2050, while the number
of practicing orthopedic surgeons is anticipated to decline
by 14% from 19,001 to 18,834 between 2020 and 2050 [1].

Revision arthroplasty volumes are expected to increase
dramatically, by 137% for TKA and 601% for THA by 2030
[2]. Studies have shown improved patient outcomes for
TJA performed by adult reconstruction fellowship-trained
surgeons compared to those without subspecialty training
[3]. However, there is limited research evaluating the quality
of fellowship education in adult reconstruction, particularly in
ACGME-accredited programs.

Arch Orthop. 2025
Volume 5, Issue 1



Ganz MP, Scuderi GR. Academic Productivity and Demographic Analysis of Adult Reconstruction Fellowship Program

Directors. Arch Orthop. 2025;5(1):1-6.

The American Council for Graduate Medical Education
(ACGME) aims to enhance resident and fellow education
through accreditation standards. [4] Prior studies suggest that
incorporating ACGME guidelines into fellowship programs
improves trainee experience and patient care. [5] Despite
these efforts, there is a paucity of data assessing the academic
quality of ACGME-accredited adult reconstruction fellowships
compared to non-ACGME-accredited programs. Academic
productivity, measured by metrics such as the Scopus h-index
and the National Institutes of Health (NIH) iCITE weighted
relative citation ratio (RCR), serves as a proxy for educational
quality, reflecting a fellowship director’s contributions to the
field [6-8]. Additionally, diversity among fellowship directors
is increasingly recognized as critical for fostering mentorship
and inclusivity in orthopedic training [9]. This study aims to
compare the academic productivity, impact, and demographic
diversity of fellowship directors in ACGME-accredited versus
non-ACGME-accredited adult reconstruction programs to
address this research gap.

Materials and Methods

To identify all ACGME-accredited adult reconstruction
programs, the official ACGME Public Accreditation Data System
database was utilized (accessed March 2023). Data regarding
the current fellowship director and the year of the program
initial accreditation was obtained. The American Association
of Hip and Knee Surgeons (AAHKS) Fellowship Directory
was utilized to identify all orthopedic adult reconstruction
programs and current fellowship directors (accessed March
2023). The Scopus database search engine (Elsevier BV,
Waltham, Massachusetts) was utilized to obtain h-index scores
and the number of publications for each fellowship director
(accessed March 2023). The National Institute of Health iCITE
database search engine (https://icite.od.nih.gov/) was utilized
to find weighted RCR and number of publications for each
Fellowship Director (accessed March 2023). For both the
Scopus and iCITE searches, validity was maintained through
a thorough analysis of each author’s publications to ensure
attribution to the correct author. Demographic information
pertaining to each fellowship director, including ethnicity, sex,
fellowship and residency program attended, highest academic
degree (DO, MD, and PhD), and highest academic appointment
(Professor, Associate Professor, Assistant Professor, Instructor),
was obtained through publicly available online resources.
Institutional review board approval was not sought as this
study does not involve any patient information. Student
t-tests and analyses of variance tests were utilized for two
and three-group analyses, respectively. Fellowship programs
were determined to be academic or private programs based
on reported university and college affiliations. If a program
did report affiliation with either a college or university, it was
determined to be an academic fellowship, while those without
such reported affiliations are considered a private fellowship.
Statistical significance was set at a value of P<0.05.

Results
Demographic results

In total, 113 orthopedic adult reconstruction fellowship
programs were identified. Of those 113 programs, two
programs list two co-fellowship directors for a total of 115
fellowship directors included in the final analysis. Of the 115
fellowship directors, 114 (99.1%) were men and one woman.
Regarding the highest awarded academic degree, 110 (95.7%)
were MD only, four (3.5%) were DO only, and one (0.87%) were
MD/PhD (Table 1). Analyses of the ACGME accreditation status
of the 113 programs depicted that 22 (19.5%) have currently
active ACGME accreditation and 91 (80.5%) are currently non-
ACGME accredited. The average length of current accreditation
is 17 years, with a range of 1 to 32 years of accreditation.

The ethnicity of all 115 fellowship directors prior to
stratification by accreditation depicts 92 (80.0%) Caucasian,
16 (13.9%) Asian American, four (3.5%) Hispanic/Latino, and
three (2.6%) African American (Table 1). Ethnicities of the 22
Fellowship Directors of ACGME-accredited programs were 15
(68.2%) Caucasian, five (22.7%) Asian American, one (4.5%)
Hispanic/Latino, and one (4.5%) African American. Of the 93
fellowship directors who did not have ACGME accreditation,
ethnicities were 77 (82.8%), Caucasian, 11 (11.8%) Asian
American, three (3.2%) Hispanic/Latino, and two (2.2%) African
American (Table 1).

Current fellowship directors’ prior training institutions for
fellowship and residency were analyzed. It was found that
the most common institutions for fellowship were Harvard
University — Massachusetts General Hospital (n=10), Rush
University (n=10), Mayo Clinic - Rochester (n=9), and the
Hospital for Special Surgery (n=9) (Figure 1). The most
common institutions for residency training of current
fellowship directors are listed in Supplemental Figure 1.

There were ten out of twenty-two (45.5%) fellowship
directors of ACGME-accredited programs who attended an
adult reconstruction fellowship program that is currently
ACGME-accredited. There were 18 out of 93 (19.4%) fellowship
directors of non-ACGME-accredited programs who attended
an adult reconstruction fellowship program that is currently
ACGME-accredited (Table 1).

Academic appointments of the ACGME-accredited program
fellowship directors were Full Professor 11 (50%), Associate
Professor six (27.3%), and Assistant Professor five (22.7%).
The academic appointments of the non-ACGME-accredited
program fellowship directors were Full Professor 13 (14%),
Associate Professor 15 (16.1%), Assistant Professor 29 (31.2%),
Instructor one (1.1%), and no academic appointment 35
(37.6%) (Table 1).

Bibliometric results

Analysis of the Scopus database depicts that ACGME-
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Table 1. Fellowship director demographics.

Demographics All Fellowship Directors N (%) | ACGME Accredited Fellowship | Non-ACGME Accredited
Directors N (%) Fellowship Directors N (%)

Men 114 (99.1) 22 (100) 92 (99.0)

Women 1(0.87) 0(0) 1(1.1)

MD 110(95.7) 22 (100) 89 (96.0)

DO 4(3.48) 22 (100) 4 (4.3)

MD/PHD 1(0.87) 0(0) 1(1.1)

Caucasian 92 (80.0) 15 (68.2) 77 (82.8)

Asian American 16 (13.9) 5(22.6) 11(11.8)

Hispanic/Latino 4(3.5) 1(4.5) 3(3.2)

African American 3(2.6) 1(4.5) 2(2.2)

Attended ACGME Accredited 28 (24.3) 10 (45.5) 18 (19.4)

Fellowship

Did not Attended ACGME 87 (75.7) 12 (54.5) 75 (80.1)

Accredited Fellowship

Professor 24 (20.1) 11 (50.0) 13 (14.0)

Associate Professor 21(18.3) 6(27.3) 15(16.1)

Assistant Professor 34 (30.0) 5(22.7) 29(31.2)

Instructor 1(0.87) 0(0) 1(1.08)

No Academic Appointment 35(30.4) 0(0) 35(37.6)

Key: ACGME = American College of Graduate Medical Education

Most Frequently Attended Fellowship Programs by Current
Fellowship Directors

Massachusetts G...
Rush University...
Mayo Clinic Minn...
Hospital for Speci...
OrthoCarolina Hi...
Anderson Clinic...

Washington Univ...

Training Institution

New England Ba...
Thomas Jefferso...

University of Uta...

0 2 4 6 8 10

Number of Fellowship Directors

Figure 1. Most frequently attended fellowship programs by current fellowship directors. Included all programs that were attended by five
or more current fellowship directors.
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accredited adult reconstruction fellowship directors have
an average h-index score of 22,9 and an average of 87.7
publications. For fellowship directors of programs that are non-
ACGME-accredited, the average h-index was 14.8, significantly
less than ACGME-accredited (P<0.01). The average number of
publications was 49.8 for non-ACGME-accredited programs,
significantly less than ACGME-accredited (P<0.01) (Table 2,
Figure 2, and Supplemental Figure 2).

Analysis of the NIH iCITE database depicts that ACGME-
accredited fellowship program directors have a weighted
RCR average of 134.3 and an average of 73.2 publications.
Fellowship directors of programs that are non-ACGME-
accredited had significantly lower average weighted RCR (69.4,
P<0.01) and average number of publications 40.2 (P<0.01)
compared and ACGME-accredited fellowship directors (Table
2, Figure 3, and Supplemental Figure 3).

Fellowship directors were ranked by h-index. The top 15
fellowship director’s h-indices ranged from 34 to 72 with an
average of 47.1. Of the top 15 h-index fellowship directors, 4
(26.7%) programs have current ACGME accreditation, while 11
(73.3%) are non-ACGME-accredited programs (Supplemental
Table 1). The top 15 fellowship directors were also ranked by
weighted RCR and found to have a range of 417.3 to 217.3
with an average of 303.6. Of the top 15 fellowship directors
ranked by RCR, six (40.0%) programs have current ACGME
accreditation, and nine (60.0%) are non-ACGME-accredited
(Supplemental Table 2).

Fellowship programs were subsequently divided into either
an academic program or a private program based on university
or college affiliation. There were 72 fellowship directors of
academic fellowship programs and 43 fellowship directors
of private fellowship programs. Compared with fellowship

Table 2. American College of Graduate Medical Education-Accreditation Status and Fellowship Director Average Weighted Relative Citation
Ratio, h-index, and Average Number of Publications According to Scopus and iCITE Databases.

ACGME Accredited Fellowship
Directors

Non-ACGME Accredited
Fellowship Directors

Prior-ACGME Accredited
Fellowship Directors

Scopus h-Index (Avg) 229, (SD=15.2)

14.84 (SD=13.9), (P<0.01) 22.29,(SD=11.8), (P=0.462)

Scopus Publications (Avg) 87.7,(SD=70.9)

49.75, (SD=64.8), (P<0.01) 89.43, (SD=46.4), (P=0.477)

Weighted RCR (Avg) 134.3, (SD=114.5)

69.43, (SD=94.4), P<0.01) 118.94, (SD=77.0), (P=0.376)

iCITE Publications (Avg) 73.2, (SD=56.5)

40.23, (SD=46.8), (P<0.01) 73.14, (SD=41.9), (P=0.499)

25

Scopus H - Index

ACGME Accredited

Scopus H - Index Average

Prior Accreditation

Figure 2. American College of Graduate Medical Education accreditation status and average h-index.

Non-ACGME Accredited
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Weighted Relative Citation Ratio Average

Prior Accreditation

Figure 3. American College of Graduate Medical Education accreditation status and average weighted relative citation ratio.

Non-ACGME Accredited

directors of private programs, the fellowship directors
of academic programs had significantly greater average
h-index scores (13.8 versus 12.4, P=0.009), and significantly
greater average weighted RCR (66.2 versus 58.1, P=0.01). The
fellowship directors of academic fellowship programs also
had a significantly greater number of publications both on the
Scopus database (43.8 versus 41.5, P=0.02) and on the iCITE
database (37.9 versus 33.2, P=0.004) (Supplemental Table 3).

Discussion

Our findings demonstrate that fellowship directors of
ACGME-accredited adult reconstruction programs exhibit
significantly higher academic productivity, as evidenced by
greater h-index scores (22.9 vs. 14.8, P<0.01), weighted RCR
(134.3 vs. 69.4, P<0.01), and publication volumes (Scopus:
87.7 vs. 49.8; iCITE: 73.2 vs. 40.2, P<0.01) compared to non-
ACGME-accredited programs. These results suggest that
ACGME accreditation may be associated with enhanced
academic impact, potentially due to greater access to research
resources, institutional support, or higher academic standards
[10]. However, factors such as institutional funding, career
length, or individual research focus may also contribute to
these differences, warranting cautious interpretation.

Compared to prior work by Schiller et al., which reported
an average h-index of 16.5 across all adult reconstruction
fellowship directors, our study highlights a divergence in
academic impact based on accreditation status [10]. The
higher productivity among ACGME-accredited directors
may enhance trainee exposure to cutting-edge research and
mentorship, potentially improving educational outcomes.

However, our analysis does not account for surgical training
quality or the contributions of other faculty, which are critical
components of fellowship education.

Regarding diversity, ACGME-accredited programs show
greater ethnic diversity (31.8% non-Caucasian vs. 17.2% in
non-ACGME programs), with increased representation of
Asian American (22.7% vs. 11.8%), Hispanic/Latino (4.5%
vs. 3.2%), and African American (4.5% vs. 2.2%) directors.
This aligns with prior research emphasizing diversity’s role
in enhancing mentorship and attracting underrepresented
groups to orthopedics [9,11-13]. Potential reasons for this
trend may include ACGME’s emphasis on inclusive educational
environments or urban academic settings attracting diverse
faculty. However, the persistent lack of sex diversity (99.1%
male directors) remains a challenge, consistent with broader
trends in orthopedic leadership [12]. Increased diversity may
foster more equitable training environments, but further
research is needed to explore its direct impact on trainee
outcomes.

Academic appointments also differ significantly, with 50%
of ACGME-accredited directors holding full professorships
compared to 14% in non-ACGME programs. This suggests
that ACGME programs are often led by highly accomplished
academics, potentially enhancing educational quality
through advanced mentorship and institutional prestige.
Pizzo et al. analyzed the RCR and contributions of 488 adult
reconstruction fellowship-trained orthopedic surgeons
affiliated with orthopedic surgery residency programs.
The authors of that prior work found a significant positive
correlation between RCR and higher academic distinction of

Arch Orthop. 2025
Volume 5, Issue 1



Ganz MP, Scuderi GR. Academic Productivity and Demographic Analysis of Adult Reconstruction Fellowship Program

Directors. Arch Orthop. 2025;5(1):1-6.

faculty [14]. Our data also indicate that academic programs
(72 directors) outperform private programs (43 directors) in
h-index (13.8 vs. 12.4, P=0.009), RCR (66.2 vs. 58.1, P=0.01),
and publication counts, reinforcing the role of academic
infrastructure in supporting research productivity.

Potential Limitations

This study relies on h-index, RCR, and publication volume
as proxies for academic quality, which may not fully capture
educational or surgical training quality [15]. The h-index may
favor directors with longer careers, and RCR may be inflated
by self-citation [6,8]. Data from self-reported profiles and
databases (e.g.,, ACGME, AAHKS) may contain inaccuracies or
outdated information [16]. Additionally, our diversity analysis
is limited to fellowship directors, excluding other faculty who
influence training environments. The absence of qualitative
data, such as director or trainee perspectives, limits our
understanding of contextual factors affecting productivity
and diversity. Future studies could incorporate interviews
or surveys to explore these dynamics and include other
orthopedic subspecialties to enhance generalizability.

Conclusion

This study highlights the superior academic productivity and
ethnic diversity of ACGME-accredited adult reconstruction
fellowship directors compared to their non-ACGME
counterparts.These findings suggestthat ACGME accreditation
may enhance educational quality through greater academic
impact and inclusivity, though further research is needed to
confirm causality and assess surgical training outcomes.
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