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Introduction

Orthopaedic research output varies across the U.S., shaped by institutional priorities and
resources. This study examines geographic trends in diversity, equity, and/or inclusion
(DEI) topics within orthopaedic publications over the past decade.

Methods

A search of orthopaedic surgery articles published between January 1st, 2014 to April
30th, 2024 was conducted through PubMed. Articles retrieved underwent a two-reviewer
screening process to confirm primary focus of diversity topics within orthopaedics.
Included articles were organized by location of the first author’s institutional affiliation
and year published. Article focus was then categorized by the following major categories:
race/ethnicity, sex, LGBTQ+, and/or socioeconomic status.

Results

Out of 424 articles which met inclusion criteria, 378 (89.2%) were published by authors
affiliated with U.S. institutions. New York (n=41) and California (n=41) had the most
orthopaedic publications with a DEI focus, while 13 states had zero associated
publications. Sex was the most common subject of focus, followed by race/ethnicity,

socioeconomic status, and LGBTQ+.

Discussion

The results of this review illustrate how there appears to be distinct geographical
differences in orthopaedic publications which focused on DEI, with two states publishing
a relative majority of manuscripts. Specific subtopics were also more prominent than
others, with sex disparities representing the predominant focus. Our review therefore
sheds light on the presence of geographic variations in DEI-related research and the
potential practical significance of these trends.

INTRODUCTION

The distribution of orthopaedic-related research output
varies considerably across the United States and is shaped
by several factors including institutional resources, acade-
mic infrastructure, and regional research priorities.! In re-
cent years, diversity, equity, and inclusion (DEI) topics have
been increasingly examined in orthopaedic research, ad-
dressing aspects such as differences in representation, ac-
cess to care, and patient outcomes.2"® These relationships
remain under study, with prior analyses examining issues
such as demographic representation within residencies and
among orthopaedic surgeons.” Additional existing DEI-re-
lated investigation into research output has been shown to
vary by journal and institution name, but the geographic

distribution of publications on the topic has yet to be for-
mally characterized.®

The field of orthopaedics has also started to investigate
and implement initiatives as an additional avenue to im-
prove patient outcomes. For example, fueled by prior re-
search showing both enhanced information-sharing and
improved treatment adherence when patients share the
same demographic makeup as their doctor, the American
Academy of Orthopaedic Surgeons (AAOS) launched the
IDEA grant program to address differences between patient
and surgeon populations.8-11

Despite these initiatives and the increased research on
demographic trends within orthopaedic surgery, a gap re-
mains in understanding the geographical distribution of re-
search output and categorical publication trends specifi-
cally focused on DEI topics. Examining regional patterns in
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DEI-related orthopaedic publication trends and their cor-
relation with state demographic factors may offer insights
into drivers of research focus and distribution of what is be-
ing explored. Consequently, the goal of this focused review
is to examine geographic trends in orthopaedics-specific
DEI publications over the past decade within the United
States, identifying regional variations in research activity
and potential contributing factors.

METHODS

STUDY IDENTIFICATION AND INCLUSION

A search for orthopaedic articles primarily focused on DEI
and directly related terminology was conducted using
PubMed. Search criteria were constructed using terms from
the US Census and the AAMC DEI glossary.12-14 These
terms included orthopaedic/orthopaedic surgery and any of
the following: diversity, equity, inequity, disparity, under-
served, Discrimination, Black, African American, Hispanic,
Latinx, LGBTQ+, Trans, Gender Identity, AAPI, Asian, Pa-
cific Islander, Native Hawaiian, Native American, American
Indian, Alaska Native, White, Gender, Sex, Underrepre-
sented, Minority, URM, Nonwhite, Non white, Intersection-
ality, and Race. A literature search of research published
between the ten-year period of January 1st, 2014 to April
30th, 2024 was performed and the resulting articles were
obtained.

STUDY PROCEDURES

Abstract screening of initial sample of 564 publications was
performed by two separate reviewers (L.A., E.O., or W.R.).
Full text screening was then performed by two reviewers,
with a third reviewer enlisted to resolve disagreements. Ex-
clusion criteria included the following: 1) Papers published
outside of the specified date range; 2) publications in a lan-
guage other than English; 3) publications in orthopaedics
that did not mention or consider DEI; and 4) any duplicate
publications. After exclusion screening, the metadata of the
remaining 424 publications were collected and the date of
publication and first author institution affiliation recorded.
First author institution was then analyzed to determine pri-
mary geographic location. Publications with first author af-
filiations outside of the United States (n=46) were then ex-
cluded and the remaining US-based publications (n=378)
were further analyzed for primary affiliation state. The 378
remaining studies were reviewed and individually sorted
into the specific DEI categories established for this study
(race/ethnicity, sex, LGBTQ+, and socioeconomic status
(SES)) based on their respective focus. Studies were catego-
rized by predominant focus, as several may mention multi-
ple categories.

DATA ANALYSIS

State total population analysis was conducted using data
from the US Census.!4 The number of practicing or-
thopaedic surgeons was obtained using data from Becker’s
Healthcare.!5> The number of orthopaedic post-graduate-

year-1 (PGY-1) positions offered per state were obtained
from the AAMC ERAS directory.!® Figure development and
computations were performed using R Statistical Software
(v4.1.2; R Core Team 2021, Vienna, Austria). A chi-square
goodness of fit test was performed to evaluate if the dis-
tribution of publications across the 50 states (plus the Dis-
trict of Columbia) deviated from the expected uniform dis-
tribution. Additionally, a log-linear regression was utilized
to establish a relationship between year and number of
DEI-focused orthopaedics publications (with the latter log-
transformed). The estimated coefficient  was then utilized
to determine the multiplicative factor by which the annual
number of publications is estimated to increase each subse-
quent year. A standard significance cutoff of 0.05 was used
for all statistical analyses.

RESULTS

PUBLICATIONS BY YEAR

In examining the trend of publications with a primary focus
on investigating DEI topics in orthopaedics, the period of
2014 to 2018 saw a relatively constant publication rate —
ranging from 5 to 11 publications per year. From 2018 to
2022 however, publications began to steadily increase,
starting at 9 introduced in 2018 to 68 in 2022, and 118 in
2023. This upward trend continued in 2024 with 52 new
publications on this topic through April 30th, 2024; with
a projection of approximately 150 new publications during
2024 (Figure 1). Utilizing a log-linear regression evaluating
publication data from 2014 to 2023, calendar year and the
natural log of annual DEI-centered orthopaedics publica-
tion demonstrated a significant positive relationship
(R?=0.93, p<0.05) with this published research increasing
exponentially over the past decade. Utilizing the estimated
regression coefficient of 0.38, for every increase in year, an-
nual DEI-related orthopaedics publications are projected to
continue increasing by a factor of 1.46.

GEOGRAPHIC ANALYSIS

Total publication number for studies with first author af-
filiation within the United States was 378. Utilizing a chi-
square goodness of fit test, it was determined that the dis-
tribution of publications across states is significantly
different than the expected uniform pattern (p<0.05). The
states with the most publications and highest contributions
to the overall chi-square statistic were California (n=41),
New York (n=41), Massachusetts (n=32), Pennsylvania
(n=24), Ohio (n=23), and Maryland (n=22). Nine states had
between 10 and 20 publications and included Arizona
(n=10), Florida (n=14), Illinois (n=14), Louisiana (n=12),
Michigan (n=11), Missouri (n=19), New Jersey (n=15),
Rhode Island (n=12), and Texas (n=14) while the remaining
states had under 10 publications each. States without any
associated publications were Alaska, Idaho, Indiana, Ken-
tucky, Maine, Montana, Nebraska, Nevada, North Dakota,
South Dakota, Tennessee, West Virginia, and Wyoming.
When controlled for the number of orthopaedic surgeons
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Figure 1. Number of publications per year primarily concerning DEI in orthopaedics. Data from 2024 is
extrapolated and based on rate of publication across the first four months of the year, at which time the database

search was performed.
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Figure 2. Number of publications per state per orthopaedic surgeon per 100,000 people.

per 100,000 people, the five states with the greatest number
of publications were California (7), New York (6), Massa-
chusetts (4), Pennsylvania and Ohio (each with 3) (Figure
2).

When accounting for the number of orthopaedic PGY-1
residency spots offered per state, the states with the high-
est number of DEI-focused publications per residency po-

sitions were Rhode Island (2.00), Hawaii (2.00), Massachu-
setts (1.23), Maryland (1.22), and Missouri (0.73). Among
states offering more than 20 residency positions, Massa-
chusetts and Maryland demonstrated the greatest relative
publication output. For states offering more than 50 resi-
dency positions, California produced the most DEI-focused
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Figure 3. Average number of publications per PGY-1 position per state. Gray states did not have residency

programs.

*Not a direct representation of how many publications each individual resident produced.

publications per position (0.53), followed by New York
(0.39) and Ohio (0.36) (Figure 3).

CATEGORICAL ANALYSIS

On categorical analysis of the 378 publications, 65.6%
(n=248) had race/ethnicity and 62.4% (n=236) had sex as at
least one of their major focuses. Socioeconomic status was
a primary topic in 29.6% (n=112) of the manuscripts, while
only 5.0% (n=19) placed an emphasis on LGBTQ=related is-
sues. (Figure 4).

Geographic analysis of the publication of these central
themes shown in Figure 5 illustrates a similar national dis-
tribution between the major categories of race/ethnicity
and sex. Of the 19 total publications that mentioned
LGBTQ+ topics, 5 were published from Massachusetts.

(Figure 4).
DISCUSSION

Our study provides a comprehensive analysis of the geo-
graphic distribution with subject categorization of DEI-re-
lated orthopaedics research from 2014 to 2024. We found
differences in both number of publications and thematic fo-
cus between different regions of the United States.

TEMPORAL TRENDS IN PUBLICATION OUTPUT

Publication output increased exponentially over the study
period, with the shift from 9 in 2018 to 118 in 2023 repre-
senting an astounding 1300% (p<0.05) increase in research
output. These metrics reflect a growing attention to DEI

within orthopaedics.17 The rise in publications could have
been influenced by increased institutional extramural re-
search funding, policy initiatives, and grant opportunities
addressing this topic, such as the AAOS IDEA Grant Pro-
gram started in 2022.8° Notably, in the time this project
has been developed, scientific research funding nationwide
has been reduced with political shifts in the US. We have
yet to fully see the implications of this on orthopaedic DEI
research output long term, and future investigation could
focus on characterizing the magnitude of impact in due
time.

GEOGRAPHIC DISTRIBUTION

The data show large geographic differences where DEI-re-
lated orthopaedic research was conducted. This may be due
to a variety of factors, including numbers of orthopaedic
residency programs, location-specific population demo-
graphics, and overall emphasis on DEI initiatives within
a given state. The top five states identified in this study
for publishing the most DEI-related research were home
to nine of the top ten institutions that received the most
NIH funding to support clinical orthopaedic research as
of 2024.18 This association may suggest that access to re-
search funding, even when not directed solely towards DEI
initiatives, may reflect increased attention to this topic.
The study also identified 13 states with no publications on
DEI-related research. Of those states, none were in the top
ten for NIH orthopaedic research funding - a finding not
completely unexpected. Importantly, the uneven distribu-
tion of DEI-focused scholarship may have downstream im-
plications for patient care. Prior work has demonstrated
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Figure 4. Percentage of studies that had each category as a major focus of the article.
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Figure 5. Comparison of number publications published with focuses on race/ethnicity (left) and/or sex (right).

that geographic disparities in healthcare delivery and pa-
tient outcomes persist across orthopaedic subspecialties,
and a lack of regionally relevant DEI research may exacer-
bate these inequities by limiting the development of con-
text-specific interventions.1® Thus, the uneven distribution
of DEI-focused research may contribute to persistent dis-
parities in access and outcomes within underrepresented
regions.

RESIDENCY PROGRAMS AND RESEARCH OUTPUT

This study hypothesized that a substantial portion of DEI-
related orthopaedic research would originate from resi-
dency programs, which are traditionally more research-
productive than other clinical settings. Accordingly, it was
expected that states offering a greater number of graduate
medical education (GME) opportunities would demonstrate
higher DEI-related research output. When accounting for

the number of orthopaedic PGY-1 residency spots offered
per state, the greatest publication output per position was
observed in Rhode Island and Hawaii (2.00). Among states
offering more than 50 residency spots, California and New
York demonstrated the highest publication densities (0.53
and 0.39) per position. The relatively high DEI-focused
publication rates in smaller states such as Rhode Island
and Hawaii may reflect concentrated institutional priori-
ties, while higher-output in more populous states suggest
a broader statewide emphasis on advancing DEI within or-
thopaedic research and training.

CATEGORICAL CLASSIFICATION

Within the orthopaedic literature examined in this study,
much of the emphasis surrounding demographic reporting
centered on sex and race/ethnicity. This pattern suggests
that these demographic factors have been prioritized more
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than other DEI-related subjects. However, despite the fre-
quency with which sex and race/ethnicity are addressed,
broader DEI-related topics remain understudied. For ex-
ample, the relatively low percentage of LGBTQ+ (5%) re-
lated publications highlights how specific institutions or
researchers have emphasized some subtopics more than
others. This imbalance could illustrate that while sex and
race/ethnicity have been increasingly examined within or-
thopaedics, the concept of DEI as a whole has likely been
underexplored. Consequently, there remain specific areas
within the field where potential for further investigation
persists.

PRACTICAL SIGNIFICANCE

Expanding DEI-related research has important implications
for both physicians and patients. Racial concordance be-
tween minority patients and physicians has been linked
to improved outcomes, greater satisfaction, and even in-
creased life expectancy.20-22 Despite this, only 5-10% of or-
thopaedic surgeons identify as underrepresented minori-
ties.2324  Qur analysis of DEI-focused orthopaedic
publications highlights where such efforts have been con-
centrated and where future initiatives could be strength-
ened, especially as overall racial and ethnic diversity con-
tinues to grow across the country - thereby uniquely
shaping patient populations. Identifying these geographic
and thematic gaps can guide progress toward more equi-
table orthopaedic care.

LIMITATIONS

Our study has several inherent limitations. First, solely an-
alyzing first-author affiliations may theoretically overlook
collaborative contributions that influence geographic dis-
tribution. Because first authors are often trainees who may
relocate after publication, any resulting misclassification is
likely random and non-differential. Second, we did not as-
sess the quality or bibliometric impact of included studies;
future research should explore these factors to better char-
acterize the influence of DEI-focused work. Finally, despite
comprehensive search methods, some relevant publications
may have been missed due to variations in DEI terminol-
ogy. Broader inclusion of related terms, such as community

health or health literacy, could further expand future analy-
ses.

CONCLUSION

The results of this review illustrate that the increase in
orthopaedic publication output may underscore a broader
shift in the field toward incorporating DEI initiatives, po-
tentially influenced by funding opportunities, institutional
policies, and broader advocacy efforts among healthcare
professionals and researchers. Despite the considerable
growth in the past decade as reflected in our composite
results, these findings also emphasize certain areas where
DEI research has received less attention than others — po-
tentially serving as a guide for future exploration. Our find-
ings suggest opportunities to strengthen efforts in regions
where additional focus may yield meaningful benefits for
patient outcomes.
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