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Abstract
Introduction: Persistent racial and gender disparities are prevalent within the higher education and medical training 
system, notably seen in the underrepresentation of Hispanic or Latinos, Black Americans, and female surgeons compared 
to their respective population proportions. This study aims to quantify publications addressing ethnic or gender diversity 
across various surgical specialties, analyze publication trends, and explore specific topics within medical literature.
Database: The Database includes PubMed, Google Scholar, and Scopus
Methods: Employing the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), we conducted 
a systematic literature review utilizing the PubMed, Google Scholar, and Scopus databases. A broad inclusion criterion 
for both ethnic and gender diversity of plastic surgery, neurosurgery, otolaryngology, dermatology, orthopedic surgery, 
and gender surgery was utilized. The literature was selected between 2014 and 2024. In the content of our study, 
diversity in articles was defined as any article that focused on addressing gender or racial/ethnicity in the subspecialty.
Results: Of 1529 initially screened articles, 346 were included. Orthopedic surgery had the most diversity publications 
(n = 86), followed by general surgery (n = 67) and plastic surgery (n = 51). Significant increases in diversity publications 
were observed across all specialties. Orthopedic surgery showed the highest growth (+0.17 publications/year, p < 0.001), 
followed by plastic surgery (+0.12, p = 0.002) and general surgery (+0.11, p = 0.003). Race/ethnicity was the primary 
focus (51.4%), with fewer articles on gender (19.7%) or both (28.9%). Diversity topics included demographics, pipeline/
recruitment, application process, training experience, leadership, and workplace treatment.
Conclusion: These insights underscore the importance of continued efforts to promote diversity within surgical 
specialties to enhance patient care and outcomes. Further research and initiatives are needed to ensure equitable 
representation in surgical fields. Addressing diversity issues in surgical specialties is essential for improving healthcare 
outcomes and reducing disparities.

Plain language summary
Investigating Diversity in Medical Specialties for Race, Ethnicity, and Gender
Diversity in the medical community, particularly among physicians, plays a crucial role in improving patient outcomes and 
access to care for minority communities. However, there is a significant lack of diversity in surgical subspecialties like 
general surgery, neurosurgery, plastic surgery, orthopedic surgery, otolaryngology, and dermatology. This gap is evident 
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when comparing the general US population demographics to the makeup of surgeons. For example, while 13.6% of the 
US population are Black and 19.1% are Hispanic, only 2.25% of surgeons are Black and 5.3% are Hispanic. A review of 
published journal articles from 2014 to 2024 aimed to understand the focus of diversity within these subspecialties. It 
found that orthopedic surgery had the highest number of publications on diversity (86 articles), followed by general 
surgery (67 articles) and plastic surgery (51 articles). There was a significant increase in diversity-related publications over 
time. The study categorized these articles into six main topics: demographics, pipeline/recruitment, application process, 
training experience, leadership, and workplace treatment. Most articles (51.4%) focused on race/ethnicity diversity, 
19.7% on gender diversity, and 28.9% on both. Orthopedic surgery and general surgery had the most articles on race/
ethnicity, while general surgery and orthopedics led to gender diversity publications. Plastic surgery had the highest 
number of articles addressing both race/ethnicity and gender. Despite these efforts, neurosurgery lagged in diversity 
publications, reflecting the low representation of women and minorities in this field. Initiatives like Nth Dimensions and 
the American Society of Plastic Surgery’s diversity efforts have shown promise in increasing diversity among applicants 
and practitioners. To address healthcare disparities, a diverse physician workforce is essential. Increased representation 
can improve patient trust, adherence to treatment, and overall health outcomes, particularly in underserved areas.
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Introduction

Diversity in the medical community often addresses the 
need for varied attributes such as race and ethnicity among 
healthcare professionals including trainees, physicians, 
and patients.1 The diversity of physicians in terms of eth-
nicity and gender is closely connected to the outcomes of 
patients and the accessibility of care for underrepresented 
communities, with some studies emphasizing enhanced 
patient communication with providers from their own cul-
ture.1–3 However, ethnicity, race, and gender continue to be 
an imbalance within physician specialties, potentially con-
tributing to the healthcare disparities in the American 
healthcare system.4–6 This imbalance is prevalent in surgi-
cal subspecialties, with a lack of diversity among residents, 
applicants, faculty, and trainees.7–10 The lack of diversity is 
particularly evident in surgical subspecialties such as neu-
rosurgery, plastic surgery, orthopedic surgery, otolaryngol-
ogy, and dermatology.11–20

The US Census Bureau reports that 58.9% of the popu-
lation are White, 13.6% are Black, 19.1% are Hispanic or 
Latino, 1.3% are American Indian/Alaska Native, and 
0.3% are Native Hawaiian and Pacific Islander.21 However, 
only 5.3% of surgeons are Hispanic or Latino and only 
2.25% are Black.22 Furthermore, there is a disproportion of 
women in surgical fields with only 17.5% representing 
women.22 The disproportion between ethnicity, race, and 
gender further differs based on the specific surgical sub-
specialty.17 Currently, the racial, gender, and ethnic popu-
lations in medical schools have increased each year; 
however, the disparities in surgical specialties still 
exist.18,19 The clinical, systemic, and educational implica-
tions of diversity are evident. Yet a study in 2016 found 
that only 37% of surgeons acknowledged that a racial dis-
parity exists in surgical care.20

Neurosurgery, plastic surgery, orthopedic surgery, otolar-
yngology, and dermatology are known to be some of the most 
competitive surgical subspecialties to match.23 However, only 
1.8%, 1.6%, 1.4%, 1.1%, and 4.6% make up African 
Americans in each subspeciality, respectfully.11,17,19,24–26 In 
addition, Latinos represent only 5%, 4.9%, 2%, 1.1%, and 
6.6% in each subspecialties, respectfully.19,24–27 In addition to 
racial disparity, a similar trend of low representation is pre-
sent with women compared to their male counterparts in each 
of these surgical subspecialties.28,29 As awareness of the dis-
parities is evidenced within the healthcare system, there has 
been a heightened focus on implementing diversity initiatives 
among specialties at various training stages.21–23 However, it 
remains unclear if the increased efforts in diversity and inclu-
sion in surgical specialties have been translated into research. 
Numerous initiatives have been suggested; however, the 
results remain insufficient to keep up with the rapidly increas-
ing diversity of the US population.15

Our team wanted to examine diversity and inclusion 
research through a systematic literature review across a vari-
ety of specialties. This study’s objectives are (1) to investi-
gate the comparative volume of publications concerning 
ethnic or gender diversity across various surgical specialties; 
(2) examine the trend in the number of diversity-related pub-
lications from 2014 to 2024 within each surgical subspe-
cialty; and (3) analyze the specific themes focus of the 
research articles addressing ethnic and gender diversity 
within surgical specialties. The authors hypothesized that 
general surgical literature would exhibit the highest volume 
of publications on ethnic or gender diversity because of it 
being the subspecialty with most women and non-White 
minorities.12 In addition, the authors hypothesized that there 
has been an increase in the number of diversity publications 
across all surgical subspecialties in recent years, due to 
increased awareness of diversity in surgical workplaces.
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Methods

Search strategy

Inquiries of the PubMed, Google Scholar, and Scopus 
database were performed in February 2024. The reporting 
of this study conforms to the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) guide-
lines to ensure comprehensive and transparent reporting. 
This search encompassed controlled keywords related to 
surgical subspecialties, residency and fellow training, and 
diversity across PubMed databases up to 1 February 2024. 
The identification of all surgical subspecialties was col-
lected from the Fellowship and Residency Electronic 
Interactive Database (FREIDA) and the Accreditation 
Council for Graduate Medical Education (ACGME). 
Keywords and Medical Subject Headings (MeSH) terms 
were used to identify relevant studies. The search strategy 
was iteratively refined through preliminary searches and 
consultation with a librarian at our institution, who spe-
cializes in systematic reviews. The search process is out-
lined in Table 1.

The PubMed MeSH utilized for inclusion comprised 
“Specialties, Surgical” in conjunction with each specific 
specialty name: “orthopedic,” “orthopedic surgery,” 
“orthopedic OR orthopedic surgery,” “neurosurgery,” 
“plastic surgery,” “otolaryngology/ENT/head and neck 
surgery,” “head and neck surgery,” “dermatology,” and 
“general surgery.” These terms were searched within the 
(Title/Abstract) field.

The PubMed MeSH terms “Education, Medical, 
Graduate” and “Internship and Residency” were combined 
with “residency OR resident OR trainee” and “fellow OR 
fellowship.” All terms were explored within the (Title/
Abstract) field.

Diversity-related terms were searched through the fol-
lowing search strategy: ((“race OR racial OR gender OR 
ethnicity OR ethnicities OR minority OR minorities OR 
underrepresented”) AND (“disparity OR disparities OR 
diverse OR diversity OR diversification OR diverseness”)) 
OR diverse (Title/Abstract) OR diversity (Title/Abstract) 

within the (Title/Abstract) field, aiming to encompass var-
ious aspects of gender and ethnic diversity.

Inclusion and exclusion criteria

Original research articles, systematic reviews, and review-
ers were included. Letters to editors, case reports, and 
opinions were excluded.

Data synthesis

The following data from all included articles were recorded 
in the review, including the surgical subspecialty, the type 
of diversity discussed (gender, ethnic, or both), the level of 
training (medical student, resident, or fellow), the journal 
name, the publication date, and the authors. In instances 
where an article addressed diversity across multiple surgi-
cal subspecialties, it was categorized separately under 
“multiple subspecialties.” This categorization process 
involved independent assessments by two authors (J.E.L. 
and I.M.W.), with any disagreements resolved through 
consultation with a third reviewer (L.C.P.).

Data analysis

Upon initial assessment of the articles included, each title 
and abstract underwent a concise evaluation to extract their 
primary aims and conclusions. Subsequently, two independ-
ent reviewers analyzed these summaries and categorized 
them into predefined topics, namely demographics, pipeline/
recruitment, application process, training experience, leader-
ship, and workplace treatment. In instances of disagreement, 
a third reviewer served to address the disagreement. Although 
standardized methods for categorizing orthopedic surgery 
diversity literature are currently lacking, the authors deter-
mined that the included articles aligned well with these major 
topics. Articles designated under the “demographics” topic 
focused on program/applicant gender or ethnic diversity at 
specific points or intervals. Those categorized under “pipe-
line/recruitment” discussed initiatives aimed at recruiting 
trainees from diverse backgrounds into surgical specialties, 

Table 1.  List of keywords for identifying articles.

Category PubMed MeSH term Search term

Surgical specialty 
terms

Specialties, surgical AND orthopedic OR orthopedic surgery OR orthopedic OR orthopedic 
surgery OR ENT OR otolaryngology OR surgical critical care OR trauma 
surgery OR hand surgery OR head and neck surgery OR craniofacial surgery 
OR plastic surgery OR plastics general surgery OR neurological surgery OR 
neurosurgery OR reconstructive surgery OR ophthalmology OR ophthalmic OR 
otorhinolaryngology OR surgical oncology OR surgery OR dermatology

Level of training 
terms

Education, Medical, 
Graduate

AND (residency OR resident OR trainee OR fellow OR fellowship) (race OR 
racial OR gender

Diversity terms OR ethnicity OR ethnicities OR minority OR minorities OR underrepresented) 
AND (disparity OR disparities OR diverse OR diversity OR diversification OR 
diverseness)
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alongside factors influencing trainee program selection. 
“Application process” articles explored facets of the resi-
dency or fellowship application process, such as letters of 
recommendation, examinations, interviews, or match statis-
tics. “Training experience” articles examined the influence 
of diversity on the medical student, resident, or fellow train-
ing experience, including exposure, mentorship, autonomy, 
and competency. “Leadership” articles delved into the diver-
sity of program leadership, including program directors and 
department chairs, and its impact on trainee recruitment. 
Articles labeled under “workplace treatment” investigated 
how diversity affected workplace experiences, encompass-
ing issues such as harassment, bias, parental leave, or mental 
health. Descriptive statistics were employed to summarize 
counts and percentages and to analyze publication trends 
over time. Data on each article’s surgical specialty, year of 
publication, topic, and type of diversity were recorded in 
Microsoft Excel, and percentages for each topic were 
calculated.

The articles were further categorized based on the type of 
journal in which they were published. These classifications 
encompassed specialty-specific journals, education journals, 
generic surgical journals, and others. Specialty-specific jour-
nals were those associated with a particular surgical subspe-
cialty. Education journals included any publication primarily 
dedicated to disseminating research on medical education 
across various training levels. Generic surgical journals com-
prised publications that did not specialize in a particular field 
and where education was not the primary focus. Other jour-
nals encompassed general medical publications or those that 
did not fit into the aforementioned categories.

Finally, the authors wanted to assess the number of arti-
cles per specialty per year. To compare the number of pub-
lications per year across different subspecialties, the 
Kruskal–Wallis test, a non-parametric method, was uti-
lized due to its ability to handle data that do not necessarily 
follow a normal distribution. The total number of articles 
per specialty per year was based on existing bibliometric 
analysis for all specialties.30–35 Each of these existing bib-
liometric analyses has analyzed the article trends over the 
course of 2014–2024. Bibliometric analysis was used to 
measure specific activity in each subspecialty. Articles 
were extracted that focused on bibliometric analysis in 
each subspecialty.36

Data were recorded and organized using Microsoft Excel, 
allowing for the calculation of percentages and the stratifica-
tion of articles by various factors, including the type of diver-
sity discussed, the level of medical training, and the type of 
journal in which the articles were published.

Results

Description of included studies

The initial screening resulted in 1529 total articles. A total 
of 402 articles were deemed duplicates and were removed. 

Of the remaining 1126 articles screened, 780 were 
excluded based on their title and abstract. A total of 346 
articles were included in the review (Figure 1).

Number of articles per subspecialties

The Kruskal–Wallis analysis determined that orthope-
dic surgery had significantly more publications per year 
than neurosurgery, otolaryngology, general surgery, 
plastic surgery, and dermatology (p < 0.001). Every 
specialty showed a significant increase in publications 
about diversity over time (p < 0.05), with the most 
interest increase in orthopedic surgery (+0.17 publica-
tions/year, p < 0.001), plastic surgery (+0.12 publica-
tions/year, p = 0.002), and general surgery (+0.11 
publications/year, p = 0.003). Neurosurgery showed the 
least growth over time regarding publications per year 
(Table 2).

Figure 2 shows that after organizing the specialties, 
orthopedic surgery was the subspecialty with the largest 
diversity (n = 86), followed by general surgery (n = 67), 
plastic surgery (n = 51), and dermatology (n = 44). In addi-
tion, 41 articles discussed ethnic and gender diversity 
within multiple specialties.

The yearly breakdown of the 346 articles in all of the 
specialties collected from 2014 to 2024 is outlined in 
Figure 3. 2023 has the most diversity articles. In addition, 
it cannot be determined if there has been an increase or 
decrease in diversity publications for 2024 since it is the 
beginning of the year.

The majority of diversity articles were related to race/
ethnicity compared to sex/gender (Figure 4). Orthopedics 
had the most race/ethnicity diversity articles (n = 49), fol-
lowed by general surgery (n = 35). General surgery has the 
most gender diversity articles (n = 20), followed by ortho-
pedics (n = 12). Finally, plastic surgery had the most arti-
cles that addressed both ethnicity/race and gender (n = 32), 
followed by orthopedic surgery (n = 25).

Articles categorized by topics

Most of the literature articles focused on race/ethnicity 
diversity accounting for 51.4% (n = 178) of the articles. 
However, a smaller proportion of articles, 19.7% 
(n = 68), solely addressed gender only. In addition, 
28.9% (n = 100) explored both ethnic and gender diver-
sity (Figure 5). In terms of the level of medical train-
ing, 265 articles discussed diversity issues at the 
resident level, 37 at the fellow level, and 44 at the med-
ical student level (Figure 5). Following the stratifica-
tion of articles addressing ethnic or gender diversity 
across all surgical subspecialties based on their topic, 
77 were categorized by “application process,” 70 in 
“pipeline/recruitment,” 59 in “training experience,” 
100 in “demographics,” 25 in “workplace treatment,” 
and 15 in “leadership” (Figure 5).
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Figure 6 further illustrates the number of articles by 
topics for each specialty. After stratifying articles in gen-
eral surgery by topic, 10 were categorized in the category 
of “demographics,” 15 in “pipeline/recruitment,” 20 in 
“application process,” eight in “leadership,” six in “train-
ing experience,” and eight in “workplace treatment.” After 

stratifying articles in dermatology, eight were categorized 
in the category of “demographics,” 10 in “pipeline/recruit-
ment,” six in “application process,” seven in “leadership,” 
five in “training experience,” and eight in “workplace 
treatment.” After stratifying articles in orthopedic surgery, 
20 were categorized in the category of “demographics,” 15 

Records identified from*:
Databases (n = 3)
Articles (n = 1528)

PubMed: (n= 800)
Google Scholar   
(n= 228)
Scopus: (n= 500)

Articles removed before 
screening:

Duplicate articles removed 
(n =402)
Articles removed for other 
reasons (n = 5)

Articles screened
(n = 1126)

Articles excluded**
(n =0)

Articles sought for retrieval
(n =1126)

Articles not retrieved
(n =0)

Articles assessed for eligibility
(n = 1126)

Articles excluded: (n=780)
1. Articles not discussing 

diversity (n= 80)
2. Articles discussing 

diversity in non-surgical 
specialities (n=282)

3. Articles not discussing 
ethnicity or gender
diversity (n=418)

Articles included for review:
All articles discussed 

race/ethnicity and/or gender 
diversity within any surgical 

specialty
(n=346)

Identification of studies via databases and registers
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Figure 1.  Flow chart detailing study selection process.
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in “pipeline/recruitment,” 12 in “application process,” 10 
in “leadership,” 10 in “training experience,” and 19 in 
“workplace treatment.” After stratifying articles in neuro-
surgery, five were categorized in the category of “demo-
graphics,” seven in “pipeline/recruitment,” two in 
“application process,” three in “leadership,” four in “train-
ing experience,” and two in “workplace treatment.” After 
stratifying articles in ENT, five were categorized in the 
category of “demographics,” eight in “pipeline/recruit-
ment,” six in “application process,” seven in “leadership,” 

three in “training experience,” and five in “workplace 
treatment.” After stratifying articles in plastic surgery, 10 
were categorized in the category of “demographics,” eight 
in “pipeline/recruitment,” 12 in “application process,” six 
in “leadership,” seven in “training experience,” and eight 
in “workplace treatment.” After stratifying articles that 
contained multiple specialties, five were categorized in the 
category of “demographics,” eight in “pipeline/recruit-
ment,” seven in “application process,” six in “leadership,” 
nine in “training experience,” and six in “workplace 
treatment.”

Finally, Table 3 identified which journals in each sub-
speciality published the most diversity-related articles on 
gender and/or race/ethnicity. Plastic and Reconstructive 
Surgery and Journal of the American Academy of 
Orthopedic Surgeons published the majority of the diver-
sity articles for plastic surgery and orthopedic surgery, 
respectively.

Discussion

In this study, we conducted a systematic literature review 
examining multiple surgical subspecialties and diversity as 
it relates to each specialty. Ensuring a diverse representa-
tion in both race and ethnicity and genders among subspe-
cialties is crucial for enhancing patient outcomes, 
expanding access to healthcare, and stimulating an inclu-
sive environment.3,34,35 Initiatives aimed at promoting 
diversity in each of these subspecialties have increased as 
the significance of diversity has grown within the medical 
profession.10,12

Number of publications regarding ethnic or 
gender diversity

In analyzing data regarding which subspecialties produced 
research in relation to diversity, orthopedic surgery was the 
subspecialty with the greatest number of publications and 
neurosurgery with the least number of publications. In 
addition, orthopedic surgery had the largest average num-
ber of diversity publications per year (2.16), followed by 

Table 2.  Stratification of literature focus on ethnic or gender diversity by subspecialties.

Subspecialty Average number of diversity 
publications per year 
(2014–2024)

Average total number 
of publications per 
yeara

% Diversity 
publications

p

General surgery 1.27 865.0 0.1598% 0.003
Plastic surgery 0.96 707.4 0.0857% 0.002
Neurosurgery 0.57 1026.0 0.0642% 0.042
Otolaryngology 0.82 891.6 0.0857% 0.036
Orthopedic surgery 2.16 3257.0 0.0643% <0.001
Dermatology 0.86 1465.0 0.1248% 0.024

aThe number of articles published per specialty annually was compiled from bibliometric data extracted from various sources.27–33

Figure 2.  Number of articles discussing ethnic and/or gender 
diversity by subspecialties.

Figure 3.  Number of articles regarding diversity in ethnic or 
gender by year.
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plastic surgery (0.96). Despite these variations in numbers, 
each subspeciality did show an increase in the overall 
number of publications it released each year, with 2023 
having the greatest number of publications of about 108 
articles. Moreover, the authors were unable to ascertain 
definitively whether there has been an increase or decrease 
in the volume of publications for 2024, as the current year 
has yet to conclude. Orthopedic surgery and general sur-
gery were the two subspecialties to produce the most 

publications addressing either race/ethnicity or gender 
only. However, plastic surgery was the subspeciality with 
the most publications addressing both gender and race/eth-
nicity concurrently in one article (n = 32), followed by 
orthopedic surgery (n = 25).

Previous studies have analyzed the presence of diver-
sity and inclusion in the literature for various surgical sub-
specialties. Laubach et al. analyzed articles in all surgical 
subspecialties, noting that orthopedic surgery and general 

Figure 4.  Publications for each specialty by diversity topic.

77, 22.25%

70, 20.23%

59, 17.05%

25, 7.23%

15, 4.34%

100, 28.90%

Application process

Pipeline/recruitment

Training experience

Workplace treatment

Leadership

Demographics

Figure 5.  Number of articles categorized by different topics discussing diversity in all surgical subspecialties.
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surgery had the highest number of ethnic or gender diver-
sity articles.37 In addition, their study noted the increase of 
diversity articles each year. Our results varied regarding 
the other specialties: dermatology, otolaryngologist, neu-
rosurgery, and plastic surgery. It is noted in our study that 
plastic surgery is the subspecialty with the third highest 
number of diversity articles.

Number of publications in recent years

Orthopedic residency programs have taken proactive steps 
to increase gender and racial diversity by implementing 
outreach programs and providing exposure opportunities 
for medical school students, such as Nth dimensions and 
the Perry Initiative.38,39 Nth dimensions came into found-
ing in 2004 with the initiative of diversifying the physician 
workforce and providing resources to create competitive 
orthopedic residency applicants. Since the implementation 
of Nth dimensions, more URiM applicants have matched 
into historically underrepresented specialties such as 
orthopedic surgery and dermatology. Our study high-
lighted that plastic surgery had the third most diversity 
articles. Plastic surgery has brought attention to the critical 
importance of diversity and inclusion, with the American 
Society of Plastic Surgery playing a pivotal role in high-
lighting this imperative. The society has spearheaded 
efforts to create opportunities and furnish resources aimed 
at bolstering diversity and representation, particularly for 
historically underrepresented in medicine (URiM) stu-
dents aspiring to pursue careers in plastic surgery.40 These 
initiatives are designed to enhance representation within 
the field, transcending barriers of race, ethnicity, and gen-
der. This proactive approach could elucidate why plastic 
surgery emerges as the specialty, with the most articles 
focused on both race/ethnicity and gender in our study.

The number of publications related to diversity remains 
low within neurological surgery, possibly due to the low prev-
alence of gender and racial/ethnicity diversity in the subspe-
cialty. Each year women represent more than half of the 
graduating medical class in the United States, but only 6% are 
American Board of Neurological Surgery (ABNS)-certified 
practicing neurosurgeons and only 4% of all neurosurgeons 
are Black/African American.41 Reduced representation in the 
workforce diminishes opportunities for marginalized groups 
in this subspecialty, underscoring the imperative for more 
publications addressing diversity within the field.

In our study, orthopedic surgery, general surgery, and 
plastic surgery had the largest number of publications sub-
mitted to journals. General Surgery, ENT, and dermatol-
ogy had the highest impact factor journals. The impact 
factor of a journal is a measure reflecting the average num-
ber of citations to recent articles published in that journal. 
It is a metric often used to assess the relative importance or 
prestige of a journal within its field.42 The number of pub-
lications within each of these high-impact factor journals 
creates the potential for more studies focusing on ethnic or 
gender diversity to develop. In addition, it creates the 
potential of both ENT and dermatology to highlight diver-
sity in these two subspecialties.

Exploring broader societal biases versus specific 
medical community issues

The patterns observed in diversity across surgical sub-
specialties may be indicative of wider societal preju-
dices, such as systemic racism and sexism, which affect 
numerous fields, including medicine.10,38 These over-
arching societal factors can impact how race/ethnicity 
and gender are represented within the medical profes-
sion.39 For instance, societal biases and structural 

Table 3.  Diversity publication by journal.

Specialty Journal (impact factor as of 2022) Total number of diversity 
publications (2014–2024)

General surgery Journal of Surgical Research (2.3) 12
  Journal of American College of Surgeons (6.5) 15
  The American Journal of Surgery (3) 6
  Archives of Surgery (2.7) 11
Neurosurgery Journal of Neurosurgery (4.1) 5
  World Neurosurgery (2) 6
ENT Otolaryngology—Head and Neck Surgery (7.8) 12
  The Laryngoscope (2.6) 7
Orthopedic surgery Clinical Orthopedics and Related Research (4.7) 15
  Journal of the American Academy of Orthopedic Surgeons (3.2) 34
Plastic surgery Plastic and Reconstructive Surgery (3.6) 23
  Annals of Plastic Surgery (1.5) 8
Dermatology Annals of Dermatology (1.6) 10
  JAMA Dermatology (11.8) 5
  Journal of the American Academy of Dermatology (13.8) 9
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disadvantages frequently influence the opportunities 
available to individuals from marginalized groups and 
can affect their career development in healthcare.38,40,41 
In addition, specific challenges within the medical field 
itself can contribute to these diversity trends. Factors 
like biases in recruitment and promotion, along with 
insufficient support for underrepresented trainees and 
professionals, can worsen existing disparities.42,43 It is 
vital to address these internal challenges to create a 
more inclusive and fairer environment within medical 
specialties.

Balancing emphasis on race/ethnicity and 
gender diversity

Focusing on race and ethnicity is crucial for tackling 
healthcare disparities, but it should not detract from the 
equally important need for gender diversity, especially in 
leadership positions. Women continue to be underrepre-
sented in many high-level roles within the medical field, 
which can affect decision-making, policy formation, and 
the inclusivity of healthcare practices.44,45 To address this 
imbalance, it is essential to implement specific strategies 
aimed at increasing gender diversity in leadership. This 
includes developing mentorship programs, adopting poli-
cies that support work-life balance, and ensuring equal 
opportunities for career advancement.46–48 By addressing 
both racial/ethnic and gender diversity, the medical field 
can progress toward a more inclusive and equitable envi-
ronment that serves everyone effectively.

Call to action and next steps

The overall health of patients in the United States has seen 
notable improvements thanks to advancements in medi-
cine and increased awareness of healthcare disparities.43 
However, these improvements are not uniformly distrib-
uted, particularly among minority communities. Various 
factors contribute to this inequality, with evidence suggest-
ing biases, stereotypes, racism, discrimination, and mis-
trust of healthcare providers play significant roles.12 
Studies consistently highlight that enhanced patient out-
comes often correlate with greater accessibility and diver-
sity within healthcare teams and among physicians.44 This 
may be attributed to efforts in overcoming language barri-
ers, fostering patient trust, ensuring adherence to treatment 
plans, and recognizing external factors impacting patient 
well-being.

Addressing issues such as physician shortages and 
healthcare disparities necessitates a racially and culturally 
diverse physician workforce.45 Underserved and vulnera-
ble populations with poor access to healthcare are most 
vulnerable to these discrepancies, and many students who 
decide to work within these communities are usually 
among those of minority backgrounds. Promoting diver-
sity, particularly within certain specialties, holds promise 

for improving healthcare access, as studies indicate that 
racial and ethnic minority medical students express a 
strong intention to practice in underserved areas.41

Many institutions are now prioritizing strategies to 
enhance diversity within their medical schools, residency 
programs, and faculty.46,47 Some medical subspecialties 
must expand initiatives to cultivate mentorship, provide 
exposure to opportunities like shadowing and research, 
and offer scholarships. Diversifying faculty not only pro-
vides opportunities for minority individuals to advance 
professionally and serve as mentors but also facilitates 
increased matriculation of underrepresented minorities 
and drives necessary systemic changes.48,49 A culturally 
and racially diverse healthcare workforce fosters innova-
tion and collaboration, encourages crucial conversations 
addressing diversity and systemic issues such as racism, 
and ultimately propels the advancement of medicine as a 
whole.3

Limitations and potential biases

The study presents several limitations that warrant 
acknowledgment. While the study reported the number of 
studies on race/ethnic or gender diversity, it did not imple-
ment internal controls to assess the quality of these studies. 
Consequently, the study refrains from making judgments 
regarding the validity of the articles due to the considera-
ble variability in methodology and evidence levels. 
Potential biases in this study include publication bias, 
where journals may be more inclined to publish studies 
highlighting positive trends or successful initiatives in 
diversity, rather than studies pointing out ongoing issues or 
failures. In addition, ethnic and gender diversity are often 
intertwined, yet they represent distinct and separate topics. 
Some healthcare disparities are specific to either ethnic 
and racial minority groups or gender minority groups.39,49 
However, for the purpose of our study—demonstrating 
publication trends and subspecialty-specific patterns—we 
opted to calculate the total number of articles addressing 
both topics. This categorization process presents a poten-
tial limitation. Another limitation was that there are no 
established and validated methods for categorization of 
articles related to diversity. As a result, the selection of 
articles and the criteria for categorizing them could intro-
duce subjective bias, influencing the outcomes reported.

In addition to the inherent challenges of addressing 
diversity in surgical subspecialties, a significant obstacle 
lies within the publication process itself. Research focused 
on diversity, particularly regarding race and ethnicity, 
often encounters difficulties in being accepted by high-
impact journals. Several factors contribute to this, such as 
the perception that these studies have a narrower focus, 
potential biases during the peer-review process, and a pref-
erence for topics traditionally seen as having broader 
appeal in the scientific community. High-impact journals 
may also prioritize research with immediate clinical 
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implications or groundbreaking discoveries, potentially 
sidelining studies that address systemic issues like diver-
sity. This could lead to the underrepresentation of diver-
sity-focused research in prominent publications, despite 
the essential role these studies play in advancing health-
care equity. Overcoming these systemic barriers requires a 
concerted effort to enhance the visibility and perceived 
importance of diversity research within the academic com-
munity, urging journals to prioritize and promote studies 
that further our understanding and improvement of diver-
sity in medicine. Despite these limitations, this study 
stands as an important systematic review addressing ethnic 
and gender diversity among surgical subspecialties that 
have a low prevalence of gender and ethnic diversity.

Conclusion

This systematic literature review emphasizes the impor-
tance of diversity and inclusion in surgical subspecialties, 
revealing both progress and persistent disparities. 
Orthopedic surgery leads in diversity-related publica-
tions, while neurosurgery significantly lags. The increase 
in diversity publications from 2014 to 2024 reflects grow-
ing awareness and initiatives to address these disparities. 
Orthopedic, general, and plastic surgery show notable 
advances due to proactive outreach programs, whereas 
neurosurgery requires targeted efforts to improve diver-
sity and inclusivity for gender and race/ethnicity. High-
impact journals in ENT and dermatology indicate potential 
for further promoting diversity discussions. Despite these 
advancements, there is a need for more comprehensive 
and quality-focused research on diversity. Addressing dis-
parities in surgeon representation necessitates sustained, 
multifaceted approaches. Enhancing diversity in surgical 
fields can improve patient outcomes, care accessibility, 
foster innovation, and tackle systemic biases affecting 
minorities and women disproportionately. Future efforts 
should focus on expanding mentorship, exposure oppor-
tunities, and systematic changes to promote a diverse 
healthcare workforce.

Declarations

Ethics approval and consent to participate

The University of Texas Medical Branch Institutional Review 
Board deemed this study IRB exempt.

Consent for publication

Not Applicable.

Author contributions

Joshua E Lewis, Wei-Chen Lee: Conceptualization.
Joshua E Lewis: Methodology.
Joshua E Lewis and Isha M Wilson: Investigation.
Isha M Wilson, Joshua E Lewis, and Lornee C Pride: Data 
Curation.

Joshua E Lewis and Isha N Wilson: Formal Analysis.
Joshua E Lewis, Lornee C. Pride, Winston E Tawiah, Kafayat 
Oyejide, and Hannah G. Luk: Writing – Original Draft.
Joshua E Lewis, Kafayat Oyejide, and Wei-Chen Lee: Writing 
– Reviewing & Editing.
Winston E Tawiah and Joshua E Lewis: Visualization.
Wei-Chen Lee: Supervision.
Joshua E Lewis: Project Administration.

Acknowledgements

The authors thank Sarah T. Smith, PhD, for her assistance with 
editing the manuscript in preparation for submission. In addition, 
the authors thank Dr. Norma Perez and the Center of Excellence 
for Professional Advancement and Research with their guidance 
and support. Finally, the authors thank Cale Watkins for his con-
tributions with making graphs and tables for the paper. The 
authors also thank BioRender.com for creating Figure 4 and 5 for 
our manuscript.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
project was funded in part by the Department of Health and 
Human Services, Health Resources and Services Administration 
(HRSA), through its grant to the UTMB Center of Excellence for 
Professional Advancement and Research (grant no. 1 
D34HP49234-01-00). HRSA had no role in decisions related to 
the research, authorship, or publication of this article.

Competing interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Availability of data materials

The data supporting the findings of this systematic review are 
available from the corresponding author on reasonable request.

ORCID iD

Joshua E Lewis  https://orcid.org/0009-0001-4785-2011

Supplemental material

Supplemental material for this article is available online.

References

	 1.	 Togioka BM, Duvivier D and Young E. Diversity and 
discrimination in healthcare. StatPearls. StatPearls 
Publishing, 2024, http://www.ncbi.nlm.nih.gov/books/
NBK568721/

	 2.	 PatientEngagementHIT. Diverse medical workforce improves 
outcomes, but diversity is still rare.Patientengagementhit. 
Published April 18, 2023. Accessed March 10 2024. https://
patientengagementhit.com/news/diverse-medical-work-
force-improves-outcomes-but-diversity-is-still-rare

	 3.	 Stanford FC. The importance of diversity and inclusion in 
the healthcare workforce. J Natl Med Assoc 2020; 112(3): 
247–249.

https://orcid.org/0009-0001-4785-2011
http://www.ncbi.nlm.nih.gov/books/NBK568721/
http://www.ncbi.nlm.nih.gov/books/NBK568721/
https://patientengagementhit.com/news/diverse-medical-workforce-improves-outcomes-but-diversity-is-still-rare
https://patientengagementhit.com/news/diverse-medical-workforce-improves-outcomes-but-diversity-is-still-rare
https://patientengagementhit.com/news/diverse-medical-workforce-improves-outcomes-but-diversity-is-still-rare


12	 The Journal of Medicine Access

	 4.	 Dunlop DD, Song J, Manheim LM, et  al. Racial dispari-
ties in joint replacement use among older adults. Med Care 
2003; 41(2): 288–298.

	 5.	 Swartz TH, Palermo AGS, Masur SK, et al. The science and 
value of diversity: closing the gaps in our understanding of 
inclusion and diversity. J Infect Dis 2019; 220(Suppl. 2): 
S33–S41.

	 6.	 Gomez LE and Bernet P. Diversity improves perfor-
mance and outcomes. J Natl Med Assoc 2019; 111(4): 
383–392.

	 7.	 Jackson CS and Gracia JN. Addressing health and health-
care disparities: the role of a diverse workforce and the 
social determinants of health. Public Health Rep 2014; 
129(Suppl. 2): 57–61.

	 8.	 Medicine I, of Policy B, on HS, et al. In the nation’s com-
pelling interest: Ensuring diversity in the health-care work-
force. Washington, DC: National Academies Press, 2004.

	 9.	 New analysis reveals lack of diversity in surgical leadership 
in the US. News-medical, https://www.news-medical.net/
news/20231011/New-analysis-reveals-lack-of-diversity-
in-surgical-leadership-in-the-US.aspx (accessed 10 March 
2024).

	10.	 Nieblas-Bedolla E, Williams JR, Christophers B, et  al. 
Trends in race/ethnicity among applicants and matriculants 
to US surgical specialties, 2010-2018. JAMA Netw Open 
2020; 3(11): e2023509.

	11.	 Tanne JH. Leadership roles in US surgery lack diversity, 
study finds. BMJ 2023; 383: 2379.

	12.	 Mohan AT, Banuelos J, Cespedes-Gomez O, et al. Diversity 
matters: a 21-year review of trends in resident recruitment 
into surgical specialties. Ann Surg Open 2021; 2(4): e100.

	13.	 Cochran A, Hauschild T, Elder WB, et al. Perceived gender-
based barriers to careers in academic surgery. Am J Surg 
2013; 206(2): 263–268.

	14.	 Jarman BT, Kallies KJ, Joshi ART, et al. Underrepresented 
minorities are underrepresented among general surgery 
applicants selected to interview. J Surg Educ 2019; 76(6): 
e15–e23.

	15.	 U.S. Census bureau quickfacts: United States, https://www.
census.gov/quickfacts/fact/table/US/PST045222 (accessed 
10 March 2024).

	16.	 Surgeons Data, https://datausa.io/profile/soc/surgeons 
(accessed 10 March 2024).

	17.	 Table B5. Number of active MD residents, by race/ethnic-
ity (Alone or In Combination) and GME specialty. AAMC. 
https://www.aamc.org/data-reports/students-residents/data/
report-residents/2023/table-b5-md-residents-race-ethnicity-
and-specialty (accessed 10 March 2024).

	18.	 More women than men are enrolled in medical school. 
AAMC, https://www.aamc.org/news/more-women-men-
are-enrolled-medical-school (accessed 10 March 2024).

	19.	 Medical student diversity sees uptick—for now. American 
Medical Association, https://www.ama-assn.org/education/
medical-school-diversity/medical-student-diversity-sees-
uptick-now (accessed 10 March 2024).

	20.	 US Surgeons. Perceptions of racial/ethnic disparities in 
health care: a cross-sectional study. JAMA Surgery, https://
jamanetwork-com.libux.utmb.edu/journals/jamasurgery/
fullarticle/2484560 (accessed 11 March 2024).

	21.	 Rice VM. Diversity in medical schools: a much-needed new 
beginning. JAMA 2021;325(1):23–24.

	22.	 Hemal K, Reghunathan M, Newsom M, et al. Diversity and 
inclusion: a review of effective initiatives in surgery. J Surg 
Educ 2021; 78(5): 1500–1515.

	23.	 Guevara JP, Wade R and Aysola J. Racial and ethnic diver-
sity at medical schools—why aren’t we there yet? N Engl J 
Med 2021; 385(19): 1732–1734.

	24.	 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 
2020 statement: an updated guideline for reporting system-
atic reviews. BMJ 2021; 372: n71.

	25.	 PRISMA, http://www.prisma-statement.org/?AspxAutoDet
ectCookieSupport=1 (accessed 10 March 2024).

	26.	 Govas P, Ramanathan D, Ketchum A, et al. Levels of evi-
dence within dermatology: Bibliometric trends compared 
with general medicine and general surgery from 2008 to 
2017. Dermatol Surg 2023; 49(6): 631.

	27.	 Hui Z, Yi Z and Peng J. Bibliometric analysis of the ortho-
pedic literature. Orthopedics 2013; 36(10): e12251232.

	28.	 Kamil M, Muttaqin Z, Hanaya R, et  al. Bibliometric 
analysis of the neurosurgery publication productivity of 
Southeast Asia in 2011-2020. World Neurosurg 2023; 172: 
e490–e498.

	29.	 Rifkin WJ, Yang JH, DeMitchell-Rodriguez E, et al. Levels 
of evidence in plastic surgery research: a 10-year bibliomet-
ric analysis of 18,889 publications from 4 major journals. 
Aesthet Surg J 2020; 40(2): 220–227.

	30.	 Rymer BC and Choa RM. A worldwide bibliometric 
analysis of published literature in plastic and reconstruc-
tive surgery. J Plast Reconstr Aesthet Surg 2015; 68(9): 
1304–1308.

	31.	 Sgrò A, Al-Busaidi IS, Wells CI, et  al. Global surgery: a 
30-year bibliometric analysis (1987-2017). World J Surg 
2019; 43(11): 2689–2698.

	32.	 Manoj Kumar L, George RJ and Anisha PS. Bibliometric 
analysis for medical research. Indian J Psychol Med 2023; 
45(3): 277–282.

	33.	 A global bibliometric analysis of otolaryngology: Head neck 
surgery literature, Saunders, 2017. Clinical Otolaryngology. 
https://onlinelibrary-wiley-com.libux.utmb.edu/doi/
full/10.1111/coa.12910 (accessed 11 March 2024).

	34.	 Racial ethnic sex diversity in academic medical leadership. 
Equity, Diversity, and Inclusion. JAMA Network Open. 
https://jamanetwork-com.libux.utmb.edu/journals/jamanet-
workopen/fullarticle/2809839 (accessed 30 March 2024).

	35.	 Jordan A. Importance of diversity in healthcare & how to 
promote it. Provo College, https://www.provocollege.edu/
blog/the-importance-of-diversity-in-healthcare-how-to-pro-
mote-it/ (accessed 17 March 2024).

	36.	 AMA adopts new policy to increase diversity in physician 
workforce. American Medical Association, https://www.
ama-assn.org/press-center/press-releases/ama-adopts-new-
policy-increase-diversity-physician-workforce (accessed 30 
March 2024).

	37.	 Laubach L, Sharma V, Thompson R, et al. Poster 387: are 
our actions matching our words? A systematic review of 
the literature surrounding diversity in orthopaedic surgery 
and other surgical specialties. Orthop J Sports Med 2023; 
11(7_suppl. 3): 2325967123S00349.

https://www.news-medical.net/news/20231011/New-analysis-reveals-lack-of-diversity-in-surgical-leadership-in-the-US.aspx
https://www.news-medical.net/news/20231011/New-analysis-reveals-lack-of-diversity-in-surgical-leadership-in-the-US.aspx
https://www.news-medical.net/news/20231011/New-analysis-reveals-lack-of-diversity-in-surgical-leadership-in-the-US.aspx
https://www.census.gov/quickfacts/fact/table/US/PST045222
https://www.census.gov/quickfacts/fact/table/US/PST045222
https://datausa.io/profile/soc/surgeons
https://www.aamc.org/data-reports/students-residents/data/report-residents/2023/table-b5-md-residents-race-ethnicity-and-specialty
https://www.aamc.org/data-reports/students-residents/data/report-residents/2023/table-b5-md-residents-race-ethnicity-and-specialty
https://www.aamc.org/data-reports/students-residents/data/report-residents/2023/table-b5-md-residents-race-ethnicity-and-specialty
https://www.aamc.org/news/more-women-men-are-enrolled-medical-school
https://www.aamc.org/news/more-women-men-are-enrolled-medical-school
https://www.ama-assn.org/education/medical-school-diversity/medical-student-diversity-sees-uptick-now
https://www.ama-assn.org/education/medical-school-diversity/medical-student-diversity-sees-uptick-now
https://www.ama-assn.org/education/medical-school-diversity/medical-student-diversity-sees-uptick-now
https://jamanetwork-com.libux.utmb.edu/journals/jamasurgery/fullarticle/2484560
https://jamanetwork-com.libux.utmb.edu/journals/jamasurgery/fullarticle/2484560
https://jamanetwork-com.libux.utmb.edu/journals/jamasurgery/fullarticle/2484560
http://www.prisma-statement.org/?AspxAutoDetectCookieSupport=1
http://www.prisma-statement.org/?AspxAutoDetectCookieSupport=1
https://onlinelibrary-wiley-com.libux.utmb.edu/doi/full/10.1111/coa.12910
https://onlinelibrary-wiley-com.libux.utmb.edu/doi/full/10.1111/coa.12910
https://jamanetwork-com.libux.utmb.edu/journals/jamanetworkopen/fullarticle/2809839
https://jamanetwork-com.libux.utmb.edu/journals/jamanetworkopen/fullarticle/2809839
https://www.provocollege.edu/blog/the-importance-of-diversity-in-healthcare-how-to-promote-it/
https://www.provocollege.edu/blog/the-importance-of-diversity-in-healthcare-how-to-promote-it/
https://www.provocollege.edu/blog/the-importance-of-diversity-in-healthcare-how-to-promote-it/
https://www.ama-assn.org/press-center/press-releases/ama-adopts-new-policy-increase-diversity-physician-workforce
https://www.ama-assn.org/press-center/press-releases/ama-adopts-new-policy-increase-diversity-physician-workforce
https://www.ama-assn.org/press-center/press-releases/ama-adopts-new-policy-increase-diversity-physician-workforce


Lewis et al.	 13

	38.	 Home. Nth Dimensions, https://www.nthdimensions.org 
(accessed 31 March 2024).

	39.	 The perry initiative: inspiring women to be leaders in orthopae-
dic surgery engineering, https://perryinitiative.org/ (accessed 
31 March 2024).

	40.	 Diversity Inclusion Resources. American Society of 
Plastic Surgeons, https://www.plasticsurgery.org/for-
medical-professionals/resources/diversity-and-inclusion 
(accessed 7 March 2024).

	41.	 Nguemeni Tiako MJ, Johnson S, Muhammad M, et  al. 
Association between racial and ethnic diversity in medi-
cal specialties and residency application rates. JAMA Netw 
Open 2022; 5(11): e2240817.

	42.	 Journal impact factor: its use significance limitations—
PMC, https://www-ncbi-nlm-nih-gov.libux.utmb.edu/pmc/
articles/PMC4150161/ (accessed 2 April 2024).

	43.	 The State of Health Disparities in the United States 
Communities in Action NCBI bookshelf, https://www-ncbi-
nlm-nih-gov.libux.utmb.edu/books/NBK425844/ (accessed 
31 March 2024).

	44.	 Lee CC, Cho YS, Breen D, et  al. Relationship between 
racial diversity in medical staff and hospital operational 
efficiency: an empirical study of 3870 U.S. hospitals. Behav 
Sci 2023; 13(7): 564.

	45.	 Physician workforce disparities patient care: a narrative 
review—PMC, https://www-ncbi-nlm-nih-gov.libux.utmb.
edu/pmc/articles/PMC6626972/ (accessed 31 March 2024).

	46.	 Ajayi AA, Rodriguez F, Perez V, et al. Prioritizing equity 
and diversity in academic medicine faculty recruitment and 
retention. JAMA Health Forum 2021; 2(9): e212426.

	47.	 How med schools residency programs can diversify doctor 
workforce. American Medical Association, https://www.
ama-assn.org/education/medical-school-diversity/how-
med-schools-residency-programs-can-diversify-doctor 
(accessed 2 April 2024).

	48.	 Verbree AR, Isik U, Janssen J, et al. Inclusion and diversity 
within medical education: a focus group study of students’ 
experiences. BMC Med Educ 2023; 23(1): 61.

	49.	 Ibrahim SA. Diversity in medical faculty and students. 
JAMA Netw Open 2020; 3(9): e2015326.

https://www.nthdimensions.org
https://perryinitiative.org/
https://www.plasticsurgery.org/for-medical-professionals/resources/diversity-and-inclusion
https://www.plasticsurgery.org/for-medical-professionals/resources/diversity-and-inclusion
https://www-ncbi-nlm-nih-gov.libux.utmb.edu/pmc/articles/PMC4150161/
https://www-ncbi-nlm-nih-gov.libux.utmb.edu/pmc/articles/PMC4150161/
https://www-ncbi-nlm-nih-gov.libux.utmb.edu/books/NBK425844/
https://www-ncbi-nlm-nih-gov.libux.utmb.edu/books/NBK425844/
https://www-ncbi-nlm-nih-gov.libux.utmb.edu/pmc/articles/PMC6626972/
https://www-ncbi-nlm-nih-gov.libux.utmb.edu/pmc/articles/PMC6626972/
https://www.ama-assn.org/education/medical-school-diversity/how-med-schools-residency-programs-can-diversify-doctor
https://www.ama-assn.org/education/medical-school-diversity/how-med-schools-residency-programs-can-diversify-doctor
https://www.ama-assn.org/education/medical-school-diversity/how-med-schools-residency-programs-can-diversify-doctor

