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Abstract
Authorship in clinical trials and clinical practice guidelines is considered prestigious and is associated with
broader peer recognition. This systematic review investigated female representation among studies
reporting authorship trends in clinical trials or clinical practice guidelines in different medicine
subspecialties. Our search strategy yielded 836 articles, of which 30 met the inclusion criteria. Our findings
indicate that females are severely underrepresented in authorship of clinical trials and clinical practice
guidelines. Although the proportions of females may have improved in the past decade, the gains are
marginal. Notably, studies in this domain predominantly focus on first/last authorship positions, and
whether females are underrepresented in other positions as collaborative partners is currently unknown.
Also, authorship trends in clinical trials or clinical practice guidelines of most medicine subspecialties
besides cardiovascular medicine remain under-researched. Hence, standardizing the methodology for
studying gender disparity in research output for comparative analysis between different subspecialties is as
urgent as addressing the gender disparity in authorship.
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Introduction And Background
Studies indicate that the pervasive gender disparity in academic research output [1-3] is not associated with
the peer review process of medical/health journals [4-6]. However, women do not seem disadvantaged in
peer review outcomes [4-6]. Thus, it may be hypothesized that the gender disparity in authorship may be
driven by lower quality of female-led research, low number of female researchers, or both, all of which would
indicate systemic problems in the medical workforce.

For instance, studies indicate that young female faculty members have more difficulty finding mentors than
their male counterparts [7-10]. Mentorship opportunities have been identified as an important determinant
of promoting and retaining females in academic medicine [10-11]. Thus, the lack of mentorship for early-
career female researchers could lead to lower research funding [12-14], resulting in lower quality of research
work and detrimentally impacting their representation in the authorship of research articles. Consistent
with these observations, a meta-analytic study by Li et al. [15] showed that male physicians were 1.71 times
more likely to hold federal research grants, 2.61 times more likely to hold leadership positions, published
17.20 more articles, had a higher h-index (by 5.97), and earned higher salaries (by $32,520) than female
physicians [15]. Similarly, another study showed that women academic physicians across all specialties were
less likely to hold an NIH grant or have a trial registered on ClinicalTrials.gov [16].

Ultimately, this would result in lower promotion odds and arrested career growth, as observed in several
studies [16-19]. The "leaky pipeline" phenomenon in academic medicine has been widely reported [17-19],
where fewer female researchers move up the academic hierarchy [15-16]. For example, although several
Western countries have closed the gender gap in medical school enrolments for over a decade [20-22], males
were 2.63 times more likely to be full professors in 2010-2020 than females, with similar trends within and
outside North America [15]. Several factors have been attributed to the "leaky pipeline" from medical school
to senior academic positions, such as higher teaching workload, work-life commitments, lower self-efficacy,
perceived lack of leadership qualities, gender norms, discrimination, patriarchal organizational setup, sexual
harassment, and self-undervaluing of skills, talents, or accomplishments [23-25]. In addition, some studies
have observed an association between gender and the choice of specialization, which may reduce the
proportion of women in certain specialties [26-27], affecting their representation in research output
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indicators.

Over the past decade, there has been tremendous interest in documenting the impact of these factors on
authorship trends using bibliometric methodology [28]. For instance, studies demonstrate that females are
severely underrepresented in the authorship of research articles [1-3], randomized controlled trials (RCTs)
[29-30], clinical practice guidelines [31], clinical case reports [32], invited commentaries [33], and
commissioned articles [34].

Among various study types, authorship in clinical trials and clinical practice guidelines is considered
prestigious and is associated with broader peer recognition; therefore, the authorship trends in clinical trials
and clinical practice guidelines may be particularly informative. For example, despite clinical trials being a
collaborative effort, the first and last authors are often rewarded and promoted up the academic ranks [35-
36]. Hence, the change in gender disparity in the authorship of clinical trials can indicate if the systemic
problems, whatever they may be, that have led to the severe underrepresentation of females in authorship
roles are being mitigated or exacerbated. On the other hand, typically, experts are invited to serve as panel
members of clinical practice guidelines development [37], and changes in the gender disparity in clinical
practice guidelines expert panels could indicate the level of disparity in opportunities to achieve peer
recognition as subject matter experts.

Given that literature on authorship trends has been accumulating for over a decade, this study aimed to
review reports of authorship trends in clinical trials or clinical practice guidelines systematically.
Specifically, we were interested in the proportion of female authors reported in different medicine
subspecialties, irrespective of the authorship position in clinical trials or clinical practice guidelines.

Review
Materials and methods
This study was guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [38].

Search Strategy

A systematic literature search from PubMed was conducted for relevant articles published from inception to
November 1, 2023, for relevant articles using the following MeSH terms: (gender[tiab] OR female[tiab] OR
women[tiab]) AND (authorship[tiab] OR bibliomert*[all]). The reference list of selected studies was also
screened manually to identify additional eligible trials. The English synonyms were also used systematically
as search syntax items in the databases to minimize the chances of missing relevant studies. In addition, the
lists of bibliographies of the eligible articles and Google Scholar were manually searched to identify any
potential reference for inclusion.

The article metadata comprising of PubMed ID (PMID), article title, author(s), journal of publication
(including volume/issue/supplement details), publication date/year, and whenever available, the digital
object identifier (DOI) were imported into a Microsoft Excel spreadsheet. Duplicate entries were checked
using a similarity match based on PMID and DOI. No duplicate entries were found.

Study Selection and Data Extraction

Two authors (ACL and SK) independently screened studies in a two-phased approach, beginning with the
primary screening of titles and abstracts. Our initial exploratory search revealed a wide range of bibliometric
studies reported across various formats such as observational studies, case reports, reviews, news articles,
letters, editorials, and comments. Consequently, we included all articles irrespective of their type while
excluding retracted publications, errata, and non-English language articles.

The guiding criterion for the title and abstract screening was whether the article reported on gender
disparity in authorship. Articles affirming this were coded for their respective sub-specialties, advancing to a
thorough secondary screening. This stage involved a detailed review of the full texts, including any online
supplementary data and appendices associated with the coded studies.

To resolve any discrepancies encountered during the screening stages, the investigators reached a
consensus, occasionally consulting a third investigator (ZR) for further clarity.

Following this rigorous screening process, data extraction was meticulously carried out by two authors (AG
and SK) who independently recorded details such as the author, period, sub-specialty, and inclusion criteria,
in addition to the total number of articles (for clinical practice guidelines) and total number of authors (for
clinical trials and clinical practice guidelines). A special focus was placed on quantifying the
number/proportion of female authors in first, last, corresponding, or any authorship positions, ensuring a
comprehensive analysis tailored to uncover the nuances of gender disparity in authorship within the
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medical research domain.

Inclusion and Exclusion Criteria

The eligibility of the articles obtained from the database and bibliography searches was assessed using the
following inclusion criteria:

i. Studies involving gender disparity and clinical trials in medicine sub-specialties.

ii. Published primary studies inclusive of randomized control trials.

iii. Articles that examined the disparity in peer review, lack of mentorship, low citation, etc.

iv. The English language articles were prioritized for inclusion, and any other relevant articles could be
translated into English.

Duplicated studies, commentaries, case reports, protocols, editorials, letters, conference abstracts,
retracted, and articles in preprint were excluded. Articles not available online in full or from low-quality
sources were also excluded.

Results
Search Results

The search strategy yielded 836 articles, of which 783 were eligible for title/abstract screening. Nearly a third
of the studies (n=258; 32.9%) were excluded for not reporting gender disparity in authorship. Hence, 525
articles were retrieved for full-text screening, of which 12 (2.3%) were excluded for not reporting gender
disparity in authorship, 328 (62.5%) were excluded for not including medicine subspecialties, and 156
(29.7%) were excluded as they did not specifically include or separately report data for clinical trials and
clinical practice guidelines. Finally, 29 articles from the database search met our inclusion criteria. An
additional article was identified through a reference list search of selected articles. Thus, 30 articles were
included in this review.

Study Characteristics

Of the included studies, one reported authorship trends in both clinical trials and clinical practice guidelines
[39], while more than 15 studies exclusively reported authorship trends in clinical trials [40-53] and 14
reported authorship trends in clinical practice guidelines [54-67].

The subspecialties of the studies that reported authorship trends in clinical trials were distributed as
follows: cardiovascular medicine (n=4), gastroenterology (n=2), critical care (n=2), nephrology (n=1),
neurovascular (n=1), rheumatology (n=1), sports medicine (n=1), exercise and rehabilitation (n=1),
dermatology (n=1), and several medicine subspecialties (n=2). Overall, 12 out of 15 studies reported the
proportion of females in first and last authorship positions, of which two also reported the proportion of
female corresponding authors. Three studies only reported the proportion of female first authors. The
detailed characteristics of studies reporting authorship trends in clinical trials are presented in Table 1.

Author
Study
period

Sub-specialty
Inclusion Criteria Used Authors

(Total)
Authorship
position n (%)Design Journal

Reza et al.
[39]

Jan 2001
to Dec
2016

Cardiovascular CT
None (All heart failure RCTs indexed in PubMed or
clinicaltrials.gov)

115
First: 11 (9.6) Last: 9
(7.8)

Denby et
al. [40]

Jan 1,
2014, to
Dec 31,
2018

Cardiovascular CT JAMA, Lancet, and New England Journal of Medicine 200
First: 18 (9) Last: 20
(10)

Whitelaw
et al. [41]

Jan 1,
2000, to
May 7,
2019

Cardiovascular RCT Impact factor ≥10 403

First: 63 (15.6) Last:
52 (12.9)
Correspondence: 46
(11.4)

Mehran et
Jan 1,
2011, to

Cardiovascular RCT None (All PubMed-indexed RCTs) 6189 First: 1838 (29.7)
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al. [42] Oct 18,
2020

Foley et
al. [43]

1971 to
2010

Gastroenterology CT Gastroenterology 223
First: 20 (9) Last: 19
(8.5) First/Last: 5
(2.2)

Bhatia et
al. [44]

Jan 1,
1997, to
Dec 31,
2017

Gastroenterology CT
Gastroenterology, Gut, American Journal of
Gastroenterology

3673 first
and 3504
last
authors

First: 804 (21.9) Last:
429 (12.2)

Romero et
al. [45]

1981 to
Dec 31,
2020

Critical Care RCT
Only RCTs with significant differences in mortality
among critically ill and perioperative patients.

340 First: 40 (11.8)

Chander
et al. [46]

2000 to
2022

Critical Care RCT 12 high-impact journals 1398
First: 344 (24.6) Last:
232 (16.6)

Shaik et
al. [47]

Jan 1,
2000, to
Apr 5, 2021

Neurovascular
(stroke)

RCT/CT None (All PubMed-indexed RCTs) 1944
First: 538 (27.7) Last:
289 (14.9)

Bagga et
al. [48]

Jan 2015
to Dec
2019

Rheumatology RCT Impact Factors of > 3.0 603
First: 201 (33.3) Last:
159 (26.4)

Martinez-
Rosales et
al. [49]

Jan 1,
2000, to
Sep 1,
2020

Sport Medicine RCT
Q1 JCR journals in sports sciences published on behalf
of a sports science scientific organization.

4811
First: 24.8% (9.7%-
38.5%) Last: 16.8%
(7.6%-22.3%)

Rinaldo et
al. [50]

Apr 2017 to
Mar 2022

Exercise &
Rehabilitation

RCT None (All PubMed-indexed RCTs) 5259
First: 2449 (46.6)
Last: 1757 (33.4)

Ricardo et
al. [51]

Jan 1,
2010, to
Dec 1,
2020

Dermatology RCT None (All PubMed-indexed RCTs) 2401
First: 869 (36.2) Last:
646 (26.9%)

Shah et al.
[52]

Apr 2012 to
Mar 2017

Across 14
research
domains

CT
Trials published by researchers funded or supported by
the National Institute for Health and Care Research at
Oxford Biomedical Research Centre

157

First: 65 (41.4) Last:
32 (20.4)
Correspondence: 56
(35.7)

Rawlley et
al. [53]

Jan 1,
2001, to
Dec 31,
2016

All domains RCT First author from India 4056 First: 1198 (29.5)

TABLE 1: Characteristics of studies reporting authorship trends in clinical trials (CTs) that met
our inclusion criteria.
RCT = Randomized controlled trials

Similarly, cardiovascular medicine (n=6) was the dominant subspecialty among studies reporting authorship
trends in clinical practice guidelines, followed by gastroenterology (n=2), hepatology (n=2), and neurology
(n=1), nephrology (n=1), rheumatology (n=1), pathology (n=1), endocrinology (n=1), and cross-discipline
clinical practice guidelines (n=1). Seven of the 15 studies reported the proportion of female authors in
clinical practice guidelines in any position. Five reported the proportion of females in the first and last
authorship positions, of which two also reported the proportion of females in any authorship positions.
Three studies only reported the proportion of female first authors. The detailed characteristics of studies
reporting authorship trends in clinical practice guidelines are presented in Table 2.

Author
Study
Period

Subspecialty Inclusion Criteria Used
Total
Publications/Authors

Authorship
position n (%)
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Reza et al.
[39]

Jan 2001 to
Dec 2016

Cardiovascular
2013 and 2017 ACC/AHA and 2016 ESC
heart failure guidelines

273 CPGs 2031
Authors

First: 47 (17.2) Last:
34 (12.5)

 

Tong et al.
[54]

2008 to
2018

Cardiovascular ACC guidelines 33 CPGs

Any: Median
proportion of
females was 22.2%
(IQR 4.4–81.1)

 

Rai et al.
[55]

2006 to
2020

Cardiovascular ACC/AHA, CCS, and ESC guidelines
203 CPGs 3433
Authors

Any: 811 (23.6)  

Rai et al.
[56]

2001 to
2020

Cardiovascular CCS guidelines
76 CPGs 1172
Authors

Any: 305 (26)  

Yamashita
et al. [57]

2008 to
2022

Cardiovascular JCS guidelines
101 CPGs 3461
Authors

Any: 192 (5.5)  

Dakhil et
al. [58]

2002 to
2022

Cardiovascular ESC guidelines 42 CPGs 862 Authors Any: 174 (20.18)  

Bushyhead
and Strate
[59]

2007 to
2009

Gastroenterology AASLD, ACG, and AGA guidelines 90 CPGs 460 Authors Any: 97 (21.1)  

Li et al.
[60]

2003 to
2022

Gastroenterology
Guidelines of global major
gastroenterology societies

210 CPGs 461
Authors

First: 28/247 (11.3)
Last: 21/214 (9.8)

 

Ross et al.
[61]

Jan 1,
2015, to
Dec 31,
2020

Neurology AAN-recommended guidelines
65 CPGs 707
Physician Authors

First: 12 (18)  

Adami et
al. [62]

Jan 1,
2004, to
Jan 1, 2019

Rheumatology Global (Indexed in PubMed) 366 CPGs
First: 32.0% (95%
CI 28.0–35.0%)

 

Mantovani
et al. [63]

Jan 1,
2014, to
Dec 31,
2018

Hepatology Global (Indexed in PubMed) 133 CPGs

First: 18.8% (95%
CI 12.5–26.5%)
Last: 14.6% (95%
CI 9.0–22.9%)

 

Tang et al.
[64]

Jan 2008 to
Sep 2022

Hepatology
AASLD, ACG, AGA, APASL, BSG, EASL,
and KASL guidelines

103 CPGs 1096
Authors

First: 6 (33.3) Last:
2 (13.3) Any: 119
(43.3)

 

Martin et
al. [65]

2012 to
2021

Pathology Current CAP guidelines 18 CPGs 275 Authors
First: 15 (14.6) Last:
21 (20.4) Any: 223
(20.3)

 

Mantovani
and Sartori
[66]

Jan 1,
2016, to
Dec 31,
2018

Endocrinology Global (Indexed in PubMed) 90 CPGs
First: 28.9% (95%
CI 19.8–39.4%)

 

Merman et
al. [67]

2012 to
2017

Cross-discipline
Published in the NGC (Jan 1, 2012, to Jul
10, 2016) and Guideline Central (Jul 11,
2016, to Dec 31, 2017)

545 CPGs 7134
Authors

Any: Median of 6
(3–8) women vs. 9
(5–13) men per
guideline

 

Chander et
al. [68]

2000 to
2022

Nephrology Impact Factor > 5
11 high-impact
journals

1608

First: 328
(20.4)
Last: 162
(10.0)

  

TABLE 2: Characteristics of studies reporting authorship trends in clinical practice guidelines
(CPGs) that met our inclusion criteria.
AAN = American Academy of Neurology, AASLD = American Association for the Study of Liver Disease, ACC = American College of Cardiology, ACG =
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American College of Gastroenterology, AGA = American Gastroenterological Association, AHA = American Heart Association, APASL = Asian-Pacific
Association for the Study of the Liver, BSG = British Society of Gastroenterology, CAP = College of American Pathologists, CCS = Canadian
Cardiovascular Society, EASL = European Association for the Study of the Liver, ESC = European Society of Cardiology, JCS = Japanese Circulation
Society, KASL = Korean Association for the Study of the Liver, and NGC = National Guideline Clearinghouse.

Data synthesis and discussion
Representation of Female Authors in Clinical Trials

In the cardiovascular medicine domain, the inclusion criteria of studies varied substantially to prevent a
comparative analysis. For instance, Denby et al. [40] limited their analysis to just three general medicine
journals. They reported 9% and 10% female representation in first and last authorship positions in clinical
trials published between 2014 and 2018 [40]. Reza et al. [39] specifically analyzed gender presentation in
heart failure trials published between 2001 and 2016 and reported 9.6% of females in the first and 7.8% in
the last authorship positions. Whitelaw et al. [41] limited their analysis to clinical trials published in journals
with an impact factor of over ten between 2000 and 2019 and reported 15.6%, 12.9%, and 11.4% female in
first, last, and corresponding authorship positions. Finally, Mehran et al. [42] reported that 29.7% of the first
authors were females in all cardiovascular-related clinical trials published between 2011 and 2020,
indicating that female representation may have improved in the past decade. However, the study did not
report gender representation in other authorship positions [42].

Similarly, although only two bibliometric studies reported gender disparity in the authorship of
gastroenterology-related clinical trials, higher female representation was observed in the first and last
authorship positions among clinical trials published between 1997 and 2017 (21.9% and 12.2%) [44] versus
those published between 1971 and 2010 (9% and 8.5%) [43]. Both studies included clinical trials published in
specialized journals. However, Foley et al. [43] limited their analysis to Gastroenterology, while Bhatia et al.
[44] included clinical trials from Gastroenterology, Gut, American, and Journal of Gastroenterology.

Compared to nephrology, cardiovascular, and gastroenterology-related clinical trials, females were better
represented in the first and last authorship positions of clinical trials related to other subspecialties. Among
critical care, clinical trials published between 1981 and 2020, 11.8% of the first authors were females [45],
while the proportion was 24.6% and 16.6% in the first and last authorship positions among clinical trials
published between 2000 and 2022 [46]. Similarly, the proportions of females in the first and last authorship
positions were 27.7% and 14.9% among neurovascular clinical trials (2000-2021) [47], 33.3% and 26.4% in
rheumatology (2015-2019) [48], 28.4% and 16.8% in sports medicine (2000-2020) [49], 46.6% and 33.4% in
exercise/rehabilitation (2014-2022) [50], and 36.2% and 26.9% in dermatology (2010-2020) [51]
subdisciplines.

Two studies reported authorship trends combining clinical trials from various medicine subdisciplines:
Shah et al. [52] reported that 41.4% of trials researchers funded or supported by the National Institute for
Health and Care Research at Oxford Biomedical Research Centre had female first authors, while 20.4% had
female last authors and 35.7% had a female corresponding author. Furthermore, in another study, Rawlley
et al. [53] reported 29.5% of first-time female authors among RCTs in any medicine subspecialty. However,
their inclusion criteria were limited to studies where the first author was affiliated with an institution in
India.

These studies indicate that the representation of females in the authorship of clinical trials may have
improved, especially in the past decade (2011-2020). Moreover, although the study by Shah et al. [52] was
conducted in a specific context and may have limited generalizability, it may be highly indicative of the
efforts of funding bodies to achieve better gender parity in authorship. Nonetheless, female authors remain
severely unrepresented compared to male authors in all bibliometric analyses of clinical trials included in
the current study.

Representation of Female Authors in Clinical Practice Guidelines

Like clinical trials, female authors were severely unrepresented compared to male authors in all bibliometric
analyses of clinical practice guidelines. Females comprised 22.2% (2008-2018), 20.18% (2002-2022), and
5.5% (2008-2022) of the authors (any position) of all clinical practice guidelines from the American College
of Cardiology (ACC) [54], the European Society of Cardiology (ESC) [58], and the Japanese Circulation
Society (JCS) [57], respectively. Rai et al. [55] assessed all clinical practice guidelines endorsed by ACC/AHA,
CCS, and ESC between 2006-2020 and reported 23.6% female authorship in any position. In contrast, Reza et
al. [39] specifically assessed female representation in the authorship of heart failure-related guidelines from
ACC/AHA and CCS and reported 17.2% females in the first and 12.5% in the last authorship positions.

For the gastroenterology subspecialty, Bushyhead and Strate [59] reported 21.1% of females in any
authorship position of clinical practice guidelines from discipline-related American societies, while Li et al.
[60] reported 11.3% and 9.8% of females in first and last authorship positions in a combined analysis of
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guidelines of global major gastroenterology societies.

Two studies assessed authorship trends among hepatology-related clinical practice guidelines from global
discipline-related scientific bodies but reported highly divergent results. Mantovani et al. [63] reported
11.3% and 9.8% of females in the first and last authorship positions among all PubMed-indexed clinical
practice guidelines published between 2014 and 2018, respectively. In contrast, Tang et al. [64] reported 33%
and 13.3% of females in the first and last authorship positions among clinical practice guidelines published
between 2008 and 2022 by six hepatology-related scientific organizations (three American, one European,
one British, and one South Korean).

In clinical practice guidelines related to neurology endorsed by the American Academy of Neurology
between 2015 and 2020, females comprised about 18% of the first authors [61]. While even lower female
representation in the first authorship position (14.6%) has been reported in pathology-related clinical
practice guidelines published between 2012 and 2021, females were slightly better represented in the last
authorship position (20.4%) [65]. Low female representation was also observed among nephrology-related
RCTs published between 2000 and 2022, with 20.4% in the first and 10% in senior authorship positions [68].
However, a relatively better representation of females has been reported in the authorship of clinical
practice guidelines related to rheumatology (32% among first authors during 2004-2019) [62] and
endocrinology (28.9% among first authors during 2016-2018) [66].

However, one study assessed all clinical practice guidelines published in National Guideline Clearinghouse
and Guideline Central between 2012 and 2017, irrespective of subspecialties, and reported a median of 6 (3-
8) female authors versus 9 (5-13) male authors per guideline [67], highlighting the extent of the gender
disparity in clinical practice guidelines authorship.

Summary of key findings
This systematic review has four significant findings. First, although the proportions of female authors may
have improved in the past decade, the gains are marginal, and females remain severely unrepresented in the
authorship of CT and clinical practice guidelines.

Second, the authorship trends in CT and clinical practice guidelines have been most well-researched in
cardiovascular medicine. It is noteworthy that cardiology has an "outlier status" with the lowest proportion
of females (15%) in the workforce compared to all other medical specialties [69-71]. Although the gender
disparity in cardiology, in the case of both authorship of research output and workforce, is well-
documented, the change has been marginal [72,73].

Third, the prevalent trend in the methodology of bibliometric analysis to study authorship trends in
medicine heavily emphasizes the first and last authorship positions and, in the process, ignores the crucial
collaborative contribution of authors who are not listed as first or last authors. The assessment of female
representation in non-premier authorship positions is necessary to understand if females are also
underrepresented as collaborative partners in medicine, as indications support this notion from bibliometric
studies of academia in general [74,75]. While none of the studies reporting authorship trends in clinical
trials in our sample reported trends in non-premier authorship positions, 60% (9/12) of the studies reporting
authorship trends in clinical practice guidelines reported the proportion of females in any authorship
position.

Ironically, the fourth important finding of this study was what was not found. Although our search strategies
yielded studies reporting authorship trends in other medicine subspecialties such as emergency medicine
(n=11), family medicine (n=7), immunology/rhinology (n=4), internal medicine (n=3), infectious disease
(n=3), nephrology (n=2), pulmonary (n=2), and COVID-19 research (n=15), none of these studies specifically
reported authorship trends in clinical trials and clinical practice guidelines. Hence, authorship trends in
clinical trials or clinical practice guidelines of most medicine subspecialties are under-researched.

Conclusions
Our systematic review emphasizes a concerning and persistent gender disparity in the authorship of clinical
trials and clinical practice guidelines across various medicine subspecialties. While greater efforts are
necessary to improve gender diversity in medical research, developing consensus on bibliometric analysis
methodology for studying gender disparity in research output is necessary to allow comparative analysis of
gender distribution between different subspecialties. Addressing these issues is crucial for fostering a more
equitable and inclusive research environment in the field of medicine.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

2024 Lohana et al. Cureus 16(2): e54165. DOI 10.7759/cureus.54165 7 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Concept and design:  Abhi C. Lohana, Sakshi Khurana, Danesh Kumar, FNU Shivani

Acquisition, analysis, or interpretation of data:  Abhi C. Lohana, Zubair Rahaman, Yaqub N.
Mohammed, Syeda D. Samreen, Amit Gulati, Sanjay Kirshan Kumar, FNU Shivani

Drafting of the manuscript:  Abhi C. Lohana, Zubair Rahaman, Yaqub N. Mohammed, Amit Gulati, Sanjay
Kirshan Kumar, FNU Shivani

Critical review of the manuscript for important intellectual content:  Abhi C. Lohana, Syeda D.
Samreen, Sakshi Khurana, Danesh Kumar, FNU Shivani

Supervision:  Abhi C. Lohana

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Holman L, Stuart-Fox D, Hauser CE: The gender gap in science: how long until women are equally

represented?. PLoS Biol. 2018, 16:e2004956. 10.1371/journal.pbio.2004956
2. Llorens A, Tzovara A, Bellier L, et al.: Gender bias in academia: a lifetime problem that needs solutions .

Neuron. 2021, 109:2047-2074. 10.1016/j.neuron.2021.06.002
3. Ni C, Smith E, Yuan H, Larivière V, Sugimoto CR: The gendered nature of authorship. Sci Adv. 2021,

7:eabe4639. 10.1126/sciadv.abe4639
4. Gilbert JR, Williams ES, Lundberg GD: Is there gender bias in JAMA's peer review process? . JAMA. 1994,

272:139-142. 10.1001/jama.1994.03520020065018
5. Squazzoni F, Bravo G, Dondio P, et al.: No evidence of any systematic bias against manuscripts by women in

the peer review process of 145 scholarly journals. SocArXiv. 2020, 10.31235/osf.io/gh4rv
6. Lane JA, Linden DJ: Is there gender bias in the peer review process at Journal of Neurophysiology? . J

Neurophysiol. 2009, 101:2195-2196. 10.1152/jn.00196.2009
7. Sambunjak D, Straus SE, Marusić A: Mentoring in academic medicine: a systematic review . JAMA. 2006,

296:1103-1115. 10.1001/jama.296.9.1103
8. Henry-Noel N, Bishop M, Gwede CK, Petkova E, Szumacher E: Mentorship in medicine and other health

professions. J Cancer Educ. 2019, 34:629-637. 10.1007/s13187-018-1360-6
9. Murphy M, Record H, Callander JK, Dohan D, Grandis JR: Mentoring relationships and gender inequities in

academic medicine: findings from a multi-institutional qualitative study. Acad Med. 2022, 97:136-142.
10.1097/ACM.0000000000004388

10. Kumari R, Khealani M, Luhana S, et al.: Closing the Gender Gap in the Authorship of Hematology/Oncology-
Related Randomized Controlled Trials Requires Inclusive Effort From Male and Female Senior Researchers
[PREPRINT]. Research Square, 2023. 10.21203/rs.3.rs-3628199/v1

11. Farkas AH, Bonifacino E, Turner R, Tilstra SA, Corbelli JA: Mentorship of women in academic medicine: a
systematic review. J Gen Intern Med. 2019, 34:1322-1329. 10.1007/s11606-019-04955-2

12. King JT Jr, Angoff NR, Forrest JN Jr, Justice AC: Gender disparities in medical student research awards: a 13-
year study from the Yale School of Medicine. Acad Med. 2018, 93:911-919. 10.1097/ACM.0000000000002052

13. Tamblyn R, Girard N, Qian CJ, Hanley J: Assessment of potential bias in research grant peer review in
Canada. CMAJ. 2018, 190:E489-E499. 10.1503/cmaj.170901

14. Severin A, Martins J, Heyard R, Delavy F, Jorstad A, Egger M: Gender and other potential biases in peer
review: cross-sectional analysis of 38 250 external peer review reports. BMJ Open. 2020, 10:e035058.
10.1136/bmjopen-2019-035058

15. Li B, Jacob-Brassard J, Dossa F, et al.: Gender differences in faculty rank among academic physicians: a
systematic review and meta-analysis. BMJ Open. 2021, 11:e050322. 10.1136/bmjopen-2021-050322

16. Jena AB, Khullar D, Ho O, Olenski AR, Blumenthal DM: Sex differences in academic rank in US medical
schools in 2014. JAMA. 2015, 314:1149-1158. 10.1001/jama.2015.10680

17. Sebo P, de Lucia S, Vernaz N: Gender gap in medical research: a bibliometric study in Swiss university
hospitals. Scientometrics. 2020, 126:741-755. 10.1007/s11192-020-03741-w

18. Weigel KS, Kubik-Huch RA, Gebhard C: Women in radiology: why is the pipeline still leaking and how can
we plug it?. Acta Radiol. 2020, 61:743-748. 10.1177/0284185119881723

19. Choubey AP, Reilly M, Bullock B, et al.: The academic footprint of women in transplantation: leaky pipeline
persists. Transplantation. 2021, 105:2334-2336. 10.1097/TP.0000000000003748

20. Reed V, Buddeberg-Fischer B: Career obstacles for women in medicine: an overview . Med Educ. 2001,
35:139-147. 10.1046/j.1365-2923.2001.00837.x

21. Burton KR, Wong IK: A force to contend with: the gender gap closes in Canadian medical schools . CMAJ.
2004, 170:1385-1386. 10.1503/cmaj.1040354

22. 2021 fall applicant, matriculant, and enrollment data tables . (2023). Accessed: May 04, 2023:
https://www.aamc.org/media/57761/download.

23. Yousaf R, Schmiede R: Barriers to women’s representation in academic excellence and positions of power .

2024 Lohana et al. Cureus 16(2): e54165. DOI 10.7759/cureus.54165 8 of 10

https://dx.doi.org/10.1371/journal.pbio.2004956
https://dx.doi.org/10.1371/journal.pbio.2004956
https://dx.doi.org/10.1016/j.neuron.2021.06.002
https://dx.doi.org/10.1016/j.neuron.2021.06.002
https://dx.doi.org/10.1126/sciadv.abe4639
https://dx.doi.org/10.1126/sciadv.abe4639
https://dx.doi.org/10.1001/jama.1994.03520020065018
https://dx.doi.org/10.1001/jama.1994.03520020065018
https://dx.doi.org/10.31235/osf.io/gh4rv
https://dx.doi.org/10.31235/osf.io/gh4rv
https://dx.doi.org/10.1152/jn.00196.2009
https://dx.doi.org/10.1152/jn.00196.2009
https://dx.doi.org/10.1001/jama.296.9.1103
https://dx.doi.org/10.1001/jama.296.9.1103
https://dx.doi.org/10.1007/s13187-018-1360-6
https://dx.doi.org/10.1007/s13187-018-1360-6
https://dx.doi.org/10.1097/ACM.0000000000004388
https://dx.doi.org/10.1097/ACM.0000000000004388
https://dx.doi.org/10.21203/rs.3.rs-3628199/v1
https://dx.doi.org/10.21203/rs.3.rs-3628199/v1
https://dx.doi.org/10.1007/s11606-019-04955-2
https://dx.doi.org/10.1007/s11606-019-04955-2
https://dx.doi.org/10.1097/ACM.0000000000002052
https://dx.doi.org/10.1097/ACM.0000000000002052
https://dx.doi.org/10.1503/cmaj.170901
https://dx.doi.org/10.1503/cmaj.170901
https://dx.doi.org/10.1136/bmjopen-2019-035058
https://dx.doi.org/10.1136/bmjopen-2019-035058
https://dx.doi.org/10.1136/bmjopen-2021-050322
https://dx.doi.org/10.1136/bmjopen-2021-050322
https://dx.doi.org/10.1001/jama.2015.10680
https://dx.doi.org/10.1001/jama.2015.10680
https://dx.doi.org/10.1007/s11192-020-03741-w
https://dx.doi.org/10.1007/s11192-020-03741-w
https://dx.doi.org/10.1177/0284185119881723
https://dx.doi.org/10.1177/0284185119881723
https://dx.doi.org/10.1097/TP.0000000000003748
https://dx.doi.org/10.1097/TP.0000000000003748
https://dx.doi.org/10.1046/j.1365-2923.2001.00837.x
https://dx.doi.org/10.1046/j.1365-2923.2001.00837.x
https://dx.doi.org/10.1503/cmaj.1040354
https://dx.doi.org/10.1503/cmaj.1040354
https://www.aamc.org/media/57761/download
https://www.aamc.org/media/57761/download
https://dx.doi.org/10.1186/s40856-017-0013-6


Asian J Ger Eur Stud. 2017, 2:2. 10.1186/s40856-017-0013-6
24. Armstrong MJ, Shulman LM: Tackling the imposter phenomenon to advance women in neurology . Neurol

Clin Pract. 2019, 9:155-159. 10.1212/CPJ.0000000000000607
25. Duma N: Gender differences in publication rates in oncology: looking at the past, present, and future .

Cancer. 2020, 126:2759-2761. 10.1002/cncr.32819
26. Levaillant M, Levaillant L, Lerolle N, Vallet B, Hamel-Broza JF: Factors influencing medical students' choice

of specialization: a gender based systematic review. EClinicalMedicine. 2020, 28:100589.
10.1016/j.eclinm.2020.100589

27. Jefferson L, Bloor K, Maynard A: Women in medicine: historical perspectives and recent trends . Br Med Bull.
2015, 114:5-15. 10.1093/bmb/ldv007

28. Kokol P, Blažun Vošner H, Završnik J: Application of bibliometrics in medicine: a historical bibliometrics
analysis. Health Info Libr J. 2021, 38:125-138. 10.1111/hir.12295

29. Daitch V, Turjeman A, Poran I, et al.: Underrepresentation of women in randomized controlled trials: a
systematic review and meta-analysis. Trials. 2022, 23:1038. 10.1186/s13063-022-07004-2

30. Kumari R, Sadarat F, Luhana S, Parkash O, Chander S: Changing faces of authorship: a study of gender, race,
regional disparities in gastroenterology/hepatology-related RCTs. A two decade analysis (2000-2022)
[PREPRINT]. medRxiv. 2023, 10.1101/2023.08.28.23294747

31. Mavedatnia D, Yi G, Wener E, Davidson J, Chan Y, Graham ME: Gender differences in North American and
International Otolaryngology Clinical Practice Guideline Authorship: a 17-year analysis. Ann Otol Rhinol
Laryngol. 2023, 132:1669-1678. 10.1177/00034894231181752

32. Allotey P, Allotey-Reidpath C, Reidpath DD: Gender bias in clinical case reports: a cross-sectional study of
the "big five" medical journals. PLoS One. 2017, 12:e0177386. 10.1371/journal.pone.0177386

33. Thomas EG, Jayabalasingham B, Collins T, Geertzen J, Bui C, Dominici F: Gender disparities in invited
commentary authorship in 2459 medical journals. JAMA Netw Open. 2019, 2:e1913682.
10.1001/jamanetworkopen.2019.13682

34. Conley D, Stadmark J: Gender matters: a call to commission more women writers . Nature. 2012, 488:590.
10.1038/488590a

35. Wilkinson ST, Sanacora G: Authorship credit for large clinical trials. JAMA. 2018, 319:722-723.
10.1001/jama.2017.20939

36. Mentzelopoulos SD, Zakynthinos SG: Research integrity, academic promotion, and attribution of authorship
and nonauthor contributions. JAMA. 2017, 318:1221-1222. 10.1001/jama.2017.11790

37. De Leo A, Bloxsome D, Bayes S: Approaches to clinical guideline development in healthcare: a scoping
review and document analysis. BMC Health Serv Res. 2023, 23:37. 10.1186/s12913-022-08975-3

38. Page MJ, McKenzie JE, Bossuyt PM, et al.: The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021, 372:n71. 10.1136/bmj.n71

39. Reza N, Tahhan AS, Mahmud N, et al.: Representation of women authors in international heart failure
guidelines and contemporary clinical trials. Circ Heart Fail. 2020, 13:e006605.
10.1161/CIRCHEARTFAILURE.119.006605

40. Denby KJ, Szpakowski N, Silver J, Walsh MN, Nissen S, Cho L: Representation of women in cardiovascular
clinical trial leadership. JAMA Intern Med. 2020, 180:1382-1383. 10.1001/jamainternmed.2020.2485

41. Whitelaw S, Thabane L, Mamas MA, Reza N, Breathett K, Douglas PS, Van Spall HG: Characteristics of
heart failure trials associated with under-representation of women as lead authors. J Am Coll Cardiol. 2020,
76:1919-1930. 10.1016/j.jacc.2020.08.062

42. Mehran R, Kumar A, Bansal A, Shariff M, Gulati M, Kalra A: Gender and disparity in first authorship in
cardiology randomized clinical trials. JAMA Netw Open. 2021, 4:e211043.
10.1001/jamanetworkopen.2021.1043

43. Foley C, Harewood G, Benz E, Higgins L, Gibbons E, Kelly S, Cheriyan D: Gender equality in academic
gastroenterology: a review of gastroenterology literature over four decades. Ir J Med Sci. 2022, 191:745-748.
10.1007/s11845-021-02652-w

44. Bhatia S, Cotton CC, Kim E, Angle H, Watts AE, Eluri S, Shaheen NJ: Gender and nationality trends in
manuscripts published in prominent gastroenterology journals between 1997 and 2017. Dig Dis Sci. 2022,
67:367-376. 10.1007/s10620-021-07021-2

45. Romero CS, Maimeri N, Bonaccorso A, et al.: Gender-gap in randomized clinical trials reporting mortality in
the perioperative setting and critical care: 20 years behind the scenes. Contemp Clin Trials Commun. 2023,
33:101117. 10.1016/j.conctc.2023.101117

46. Chander S, Luhana S, Sadarat F, Leys L, Parkash O, Kumari R: Gender and racial differences in first and
senior authorship of high-impact critical care randomized controlled trial studies from 2000 to 2022. Ann
Intensive Care. 2023, 13:56. 10.1186/s13613-023-01157-2

47. Shaik NF, Saherwala AA, Tzeng DL: Gender parity in authorship of published randomized clinical trials in
stroke neurology from 2000 to 2021. JAMA Netw Open. 2022, 5:e222423.
10.1001/jamanetworkopen.2022.2423

48. Bagga E, Stewart S, Gamble GD, Hill J, Grey A, Dalbeth N: Representation of women as authors of
rheumatology research articles. Arthritis Rheumatol. 2021, 73:162-167. 10.1002/art.41490

49. Martínez-Rosales E, Hernández-Martínez A, Sola-Rodríguez S, Esteban-Cornejo I, Soriano-Maldonado A:
Representation of women in sport sciences research, publications, and editorial leadership positions: are we
moving forward?. J Sci Med Sport. 2021, 24:1093-1097. 10.1016/j.jsams.2021.04.010

50. Rinaldo N, Piva G, Ryder S, et al.: The issue of gender bias represented in authorship in the fields of exercise
and rehabilitation: a 5-year research in indexed journals. J Funct Morphol Kinesiol. 2023, 8:18.
10.3390/jfmk8010018

51. Ricardo JW, Shah A, Qiu Y, Lipner SR: Gender and disparity in authorship: an analysis of dermatology
randomized clinical trials. J Am Acad Dermatol. 2023, 88:228-231. 10.1016/j.jaad.2022.05.002

52. Shah SG, Dam R, Milano MJ, et al.: Gender parity in scientific authorship in a National Institute for Health
Research Biomedical Research Centre: a bibliometric analysis. BMJ Open. 2021, 11:e037935.
10.1136/bmjopen-2020-037935

2024 Lohana et al. Cureus 16(2): e54165. DOI 10.7759/cureus.54165 9 of 10

https://dx.doi.org/10.1186/s40856-017-0013-6
https://dx.doi.org/10.1212/CPJ.0000000000000607
https://dx.doi.org/10.1212/CPJ.0000000000000607
https://dx.doi.org/10.1002/cncr.32819
https://dx.doi.org/10.1002/cncr.32819
https://dx.doi.org/10.1016/j.eclinm.2020.100589
https://dx.doi.org/10.1016/j.eclinm.2020.100589
https://dx.doi.org/10.1093/bmb/ldv007
https://dx.doi.org/10.1093/bmb/ldv007
https://dx.doi.org/10.1111/hir.12295
https://dx.doi.org/10.1111/hir.12295
https://dx.doi.org/10.1186/s13063-022-07004-2
https://dx.doi.org/10.1186/s13063-022-07004-2
https://dx.doi.org/10.1101/2023.08.28.23294747
https://dx.doi.org/10.1101/2023.08.28.23294747
https://dx.doi.org/10.1177/00034894231181752
https://dx.doi.org/10.1177/00034894231181752
https://dx.doi.org/10.1371/journal.pone.0177386
https://dx.doi.org/10.1371/journal.pone.0177386
https://dx.doi.org/10.1001/jamanetworkopen.2019.13682
https://dx.doi.org/10.1001/jamanetworkopen.2019.13682
https://dx.doi.org/10.1038/488590a
https://dx.doi.org/10.1038/488590a
https://dx.doi.org/10.1001/jama.2017.20939
https://dx.doi.org/10.1001/jama.2017.20939
https://dx.doi.org/10.1001/jama.2017.11790
https://dx.doi.org/10.1001/jama.2017.11790
https://dx.doi.org/10.1186/s12913-022-08975-3
https://dx.doi.org/10.1186/s12913-022-08975-3
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.1161/CIRCHEARTFAILURE.119.006605
https://dx.doi.org/10.1161/CIRCHEARTFAILURE.119.006605
https://dx.doi.org/10.1001/jamainternmed.2020.2485
https://dx.doi.org/10.1001/jamainternmed.2020.2485
https://dx.doi.org/10.1016/j.jacc.2020.08.062
https://dx.doi.org/10.1016/j.jacc.2020.08.062
https://dx.doi.org/10.1001/jamanetworkopen.2021.1043
https://dx.doi.org/10.1001/jamanetworkopen.2021.1043
https://dx.doi.org/10.1007/s11845-021-02652-w
https://dx.doi.org/10.1007/s11845-021-02652-w
https://dx.doi.org/10.1007/s10620-021-07021-2
https://dx.doi.org/10.1007/s10620-021-07021-2
https://dx.doi.org/10.1016/j.conctc.2023.101117
https://dx.doi.org/10.1016/j.conctc.2023.101117
https://dx.doi.org/10.1186/s13613-023-01157-2
https://dx.doi.org/10.1186/s13613-023-01157-2
https://dx.doi.org/10.1001/jamanetworkopen.2022.2423
https://dx.doi.org/10.1001/jamanetworkopen.2022.2423
https://dx.doi.org/10.1002/art.41490
https://dx.doi.org/10.1002/art.41490
https://dx.doi.org/10.1016/j.jsams.2021.04.010
https://dx.doi.org/10.1016/j.jsams.2021.04.010
https://dx.doi.org/10.3390/jfmk8010018
https://dx.doi.org/10.3390/jfmk8010018
https://dx.doi.org/10.1016/j.jaad.2022.05.002
https://dx.doi.org/10.1016/j.jaad.2022.05.002
https://dx.doi.org/10.1136/bmjopen-2020-037935
https://dx.doi.org/10.1136/bmjopen-2020-037935


53. Rawlley B, Khan AP, Chopra S, Bansal K, Anamika FN, Khan AM: Gender differences in first authorship of
randomized controlled trials from India. Contemp Clin Trials. 2023, 125:107081. 10.1016/j.cct.2023.107081

54. Tong I, Griffin B, Trott J, Romano M, Stein AB, Madsen TE: The proportion of women authors and the
inclusion of sex and gender content among the American College of Cardiology Clinical Practice Guidelines,
2008-2018. J Womens Health (Larchmt). 2021, 30:1616-1625. 10.1089/jwh.2020.8454

55. Rai D, Kumar A, Waheed SH, et al.: Gender differences in international cardiology guideline authorship: a
comparison of the US, Canadian, and European Cardiology Guidelines From 2006 to 2020. J Am Heart Assoc.
2022, 11:e024249. 10.1161/JAHA.121.024249

56. Rai D, Waheed SH, Guerriero M, et al.: National trends of gender disparity in Canadian cardiovascular
society guideline authors, 2001-2020. CJC Open. 2021, 3:S12-S18. 10.1016/j.cjco.2021.04.003

57. Yamashita Y, Nakayama A, Oi M, et al.: Sex differences in the Japanese Circulation Society guideline writing
committee authorship between 2008 and 2022. Circ Cardiovasc Qual Outcomes. 2023, 16:e010029.
10.1161/CIRCOUTCOMES.123.010029

58. Dakhil ZA, Al-Jorani MS, Cader FA: Representation in authorship of European Society of Cardiology
Guidelines: sex differences, temporal trends, and geographic perspective. Cardiovasc Revasc Med. 2023,
52:99-101. 10.1016/j.carrev.2023.02.011

59. Bushyhead D, Strate LL: Sex differences in authorship of major gastroenterology society guidelines and
technical reviews. Dig Dis Sci. 2020, 65:2225-2228. 10.1007/s10620-019-06040-4

60. Li S, Luo B, Peng J, Lü M, Peng Y, Tang X: Gender differences in the authorship of Global Major
Gastroenterology Society Guidelines. Rev Esp Enferm Dig. 2023, 10.17235/reed.2023.9691/2023

61. Ross L, Hassett C, Brown P, et al.: Gender representation among physician authors of practice guidelines
developed, endorsed, or affirmed by the American Academy of Neurology. Neurology. 2023, 100:e465-e472.
10.1212/WNL.0000000000200567

62. Adami G, Benini C, Vantaggiato E, et al.: Gender disparity in authorship of guidelines and recommendations
in rheumatology. Ann Rheum Dis. 2020, 79:1122-1123. 10.1136/annrheumdis-2020-217119

63. Mantovani A, Nascimbeni F, Buzzetti E, Dalbeni A: Looking for women in hepatology: sex authorship
differences in clinical practice guidelines and position statements. Dig Liver Dis. 2019, 51:911-913.
10.1016/j.dld.2019.04.005

64. Tang X, Luo B, Huang S, et al.: Gender differences of authors of major Hepatology society guidelines during
the past 15 years. Liver Int. 2023, 43:1407-1416. 10.1111/liv.15585

65. Martin AA, Walker SC, Wheeler AP, Jacobs JW, Booth GS, Silver JK: Representation of authors by gender,
race, and ethnicity in pathology clinical practice guidelines. Arch Pathol Lab Med. 2024, 148:230-241.
10.5858/arpa.2022-0351-OA

66. Mantovani A, Sartori F: Gender difference in authorship of clinical practice guidelines and position
statements in endocrinology. J Endocrinol Invest. 2019, 42:489-490. 10.1007/s40618-019-1008-3

67. Merman E, Pincus D, Bell C, et al.: Differences in clinical practice guideline authorship by gender . Lancet.
2018, 392:1626-1628. 10.1016/S0140-6736(18)32268-2

68. Chander S, Kumari R, Sadarat F, Parkash O, Kumar D, Luhana S: Disparities in gender representation among
first and senior authors in high-impact nephrology RCTs, 2000-2022 [IN PRESS]. Am J Kidney Dis. 2023,
10.1053/j.ajkd.2023.08.011

69. Burgess S, Shaw E, Ellenberger KA, et al.: Gender equity within medical specialties of Australia and New
Zealand: cardiology's outlier status. Intern Med J. 2020, 50:412-419. 10.1111/imj.14406

70. Zaman S, Shaw E, Ellenberger K, et al.: Representation of women in internal medicine specialties in North
America, the United Kingdom, and Australasia: cardiology's outlier status and the importance of diversity.
Am J Cardiol. 2022, 185:122-128. 10.1016/j.amjcard.2022.08.030

71. Capdeville M: Gender disparities in cardiovascular fellowship training among 3 specialties from 2007 to
2017. J Cardiothorac Vasc Anesth. 2019, 33:604-620. 10.1053/j.jvca.2018.10.030

72. Burgess S, Shaw E, Zaman S: Women in cardiology. Circulation. 2019, 139:1001-1002.
10.1161/CIRCULATIONAHA.118.037835

73. Keir M, McFadden C, Ruzycki S, et al.: Lack of equity in the cardiology physician workforce: a narrative
review and analysis of the literature. CJC Open. 2021, 3:S180-S186. 10.1016/j.cjco.2021.09.019

74. Kwiek M, Roszka W: Gender disparities in international research collaboration: a study of 25,000 university
professors. J Econ Surv. 2020, 35:1344-1380. 10.1111/joes.12395

75. Aksnes DW, Piro FN, Rørstad K: Gender gaps in international research collaboration: a bibliometric
approach. Scientometrics. 2019, 120:747-774. 10.1007/s11192-019-03155-3

2024 Lohana et al. Cureus 16(2): e54165. DOI 10.7759/cureus.54165 10 of 10

https://dx.doi.org/10.1016/j.cct.2023.107081
https://dx.doi.org/10.1016/j.cct.2023.107081
https://dx.doi.org/10.1089/jwh.2020.8454
https://dx.doi.org/10.1089/jwh.2020.8454
https://dx.doi.org/10.1161/JAHA.121.024249
https://dx.doi.org/10.1161/JAHA.121.024249
https://dx.doi.org/10.1016/j.cjco.2021.04.003
https://dx.doi.org/10.1016/j.cjco.2021.04.003
https://dx.doi.org/10.1161/CIRCOUTCOMES.123.010029
https://dx.doi.org/10.1161/CIRCOUTCOMES.123.010029
https://dx.doi.org/10.1016/j.carrev.2023.02.011
https://dx.doi.org/10.1016/j.carrev.2023.02.011
https://dx.doi.org/10.1007/s10620-019-06040-4
https://dx.doi.org/10.1007/s10620-019-06040-4
https://dx.doi.org/10.17235/reed.2023.9691/2023
https://dx.doi.org/10.17235/reed.2023.9691/2023
https://dx.doi.org/10.1212/WNL.0000000000200567
https://dx.doi.org/10.1212/WNL.0000000000200567
https://dx.doi.org/10.1136/annrheumdis-2020-217119
https://dx.doi.org/10.1136/annrheumdis-2020-217119
https://dx.doi.org/10.1016/j.dld.2019.04.005
https://dx.doi.org/10.1016/j.dld.2019.04.005
https://dx.doi.org/10.1111/liv.15585
https://dx.doi.org/10.1111/liv.15585
https://dx.doi.org/10.5858/arpa.2022-0351-OA
https://dx.doi.org/10.5858/arpa.2022-0351-OA
https://dx.doi.org/10.1007/s40618-019-1008-3
https://dx.doi.org/10.1007/s40618-019-1008-3
https://dx.doi.org/10.1016/S0140-6736(18)32268-2
https://dx.doi.org/10.1016/S0140-6736(18)32268-2
https://dx.doi.org/10.1053/j.ajkd.2023.08.011
https://dx.doi.org/10.1053/j.ajkd.2023.08.011
https://dx.doi.org/10.1111/imj.14406
https://dx.doi.org/10.1111/imj.14406
https://dx.doi.org/10.1016/j.amjcard.2022.08.030
https://dx.doi.org/10.1016/j.amjcard.2022.08.030
https://dx.doi.org/10.1053/j.jvca.2018.10.030
https://dx.doi.org/10.1053/j.jvca.2018.10.030
https://dx.doi.org/10.1161/CIRCULATIONAHA.118.037835
https://dx.doi.org/10.1161/CIRCULATIONAHA.118.037835
https://dx.doi.org/10.1016/j.cjco.2021.09.019
https://dx.doi.org/10.1016/j.cjco.2021.09.019
https://dx.doi.org/10.1111/joes.12395
https://dx.doi.org/10.1111/joes.12395
https://dx.doi.org/10.1007/s11192-019-03155-3
https://dx.doi.org/10.1007/s11192-019-03155-3

	A Systematic Review of Gender Disparity in the Authorship of Clinical Trials and Clinical Practice Guidelines in Various Medicine Subspecialties
	Abstract
	Introduction And Background
	Review
	Materials and methods
	Results
	TABLE 1: Characteristics of studies reporting authorship trends in clinical trials (CTs) that met our inclusion criteria.
	TABLE 2: Characteristics of studies reporting authorship trends in clinical practice guidelines (CPGs) that met our inclusion criteria.

	Data synthesis and discussion
	Summary of key findings

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


