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ABSTRACT
Objective  Despite increased participation of women in 
academic medicine in recent decades, gender disparities 
persist. The gender gap in authorship and editorial boards 
in gynecologic oncology, and impact of the COVID-19 
pandemic, have not been recently evaluated. We examined 
gender representation and the impact of COVID-19 on 
authorship and editorial boards of two major peer-reviewed 
gynecologic oncology journals.
Methods  We conducted a bibliometric analysis of 
original articles published in Gynecologic Oncology and the 
International Journal of Gynecological Cancer, comparing 
the most contemporary 5-year period (2016–2020) to 
single years in the two prior decades (1996, 2006). To 
assess the early impact of COVID-19, we compared 
publications from May 2020–April 2021 to 2019. Editorial 
boards were analyzed for gender composition. First names, 
pronouns, and institutional photographs were used to 
determine gender.
Results  There were 3022 original articles published 
between 2016 and 2020, 763 in 2006, and 203 in 1996. 
Gender was identified for 91.3% of first authors (3641 
articles) and 95.6% of senior authors (3813 articles). 
Men comprised the majority of the editorial boards in 
2021 at 57% and 61% for Gynecologic Oncology and the 
International Journal of Gynecological Cancer, respectively. 
Men were overrepresented as senior authors across all 
study periods: 93% in 1996, 77% in 2006, and 58% in 
2016–2020. Over time, representation of women as first 
and senior authors increased (7% in 1996, 42% in 2016–
2020, p<0.00001). There was no immediate impact of the 
early pandemic on gender distribution of authorship.
Conclusions  Despite greater representation of women 
over time as authors in gynecologic oncology journals, 
there remains gender disparity in senior authorship and 
editorial board representation. This presents an opportunity 
for the academic publishing community to advocate for 
deliberate strategies to achieve gender parity. Although no 
impact of the early COVID-19 pandemic was found, this 
requires ongoing surveillance.

INTRODUCTION

The participation of women in academic medicine 
has risen significantly. The specialty of obstetrics 
and gynecology now possesses the second-highest 

representation of women in the American medical 
workforce at 58.9% in 2019, second only to pedi-
atrics.1 In the subspecialty of gynecologic oncology, 
the majority (55%) of academic gynecologic oncol-
ogists are women in the US.2 Canadian data report 
that 85.7% of gynecologic oncology fellows are 
female.3 Despite increased representation of women 
in most specialties, gender disparities persist across 
multiple facets of academic medicine, including the 
lower proportion of women in senior academic and 
leadership positions,2 4 the gender pay gap,5–7 and 
underrepresentation of women in the authorship of 
academic publications.8–12

Publications in medical journals are an important 
metric of academic productivity that carry significant 
weight in the granting of academic promotions and 
tenure, provide visibility and recognition of expertize 
within the scientific community, and influence grant 
and funding allocation for future research.11 13 Obser-
vational studies of prominent journals across internal 
medicine, pediatrics, general surgery, and obstetrics 
and gynecology have found that while rates of female 
authorship have increased in recent decades, women 
remain in the minority and this growth has plateaued 
in recent years.9 11 As a primarily surgical subspe-
cialty within obstetrics and gynecology, gynecologic 
oncology provides a unique lens through which to 
examine trends in gender equality due to the potential 
compounding effects of a greater proportion of female 
surgeons serving a primarily female population,7 
and the documented persistence of gender-based 
discrimination toward female physicians and trainees 
in surgical specialties.14 15

There has been growing concern that the COVID-19 
pandemic may have exacerbated these inequalities 
and widened the gender publishing gap, as women 
may have disproportionately shouldered the coex-
isting pandemic burdens of increased domestic 
responsibilities including educating children during 
school closures and providing care for young and 
elderly dependents,16–19 and the academic demands 
of adopting virtual clinical platforms, committee work, 

HIGHLIGHTS
•	 The proportion of female first and senior authors has increased over time.
•	 Men remain overrepresented as senior authors and on journal editorial boards.
•	 The effects of the COVID-19 pandemic are not yet detectable on gender distribution in authorship.
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and teaching.19 20 The early impact of the COVID-19 pandemic 
remains to be investigated on publications and authorship in gyne-
cologic oncology. We hypothesized that there would be a decrease 
in the proportion of female authorship in the years of the COVID-19 
pandemic compared with immediately prior, based on early reports 
from other subspecialties of a shift toward disproportionately lower 
than expected female authorship, particularly in original research 
manuscripts submitted during the COVID-19 period.18 19 21–23 
However, this finding has not been consistent in all studies.24 25

The objectives of this study were to examine current and historic 
gender representation in authorship and editorial boards of two 
major peer-reviewed gynecologic oncology journals, Gynecologic 
Oncology and the International Journal of Gynecological Cancer. 
We also evaluated the early impact of the COVID-19 pandemic 
on gender representation in publications and authorship. In this 
research, gender, the outcome of interest in this study, was defined 
as per the Sex and Gender Equity in Research (SAGER) guidelines26: 
the socially constructed roles, behavior, and identities of female, 
male, and gender-diverse people that influences how individuals 
are perceived, behave, and interact.26

METHODS

A bibliometric analysis of original articles in gynecologic oncology 
journals was performed. Journals publishing exclusively articles 
on the topic of gynecologic oncology were identified. Three jour-
nals with the highest impact factor based on the Clarivate Web of 
Science 2020 Journal Citation Reports were considered: Gyneco-
logic Oncology,27 the Journal of Gynecologic Oncology,28 and the 
International Journal of Gynecological Cancer.29 General obstet-
rics and gynecology journals were excluded. Data were collected 
for several journal issues of the Journal of Gynecologic Oncology; 
however,we encountered greater uncertainty in gender determina-
tion of Asian names, which may be gender non-specific22 and also 
more challenging to disambiguate via internet search engines,30 
limiting our ability to draw meaningful conclusions from these data. 
Name-to-gender inference web services such as Gender API and ​
genderize.​io also perform poorly on Asian names compared with 
those of European origin.31 Consequently, Journal of Gynecologic 
Oncology was not included. The final two journals included were 
Gynecologic Oncology and the International Journal of Gynecolog-
ical Cancer.

All articles published in these journals were retrieved from the 
current and archived issues sections of their websites (https://
www.sciencedirect.com/journal/gynecologic-oncology and https://​
ijgc.bmj.com/). First names, last names, and country of affiliated 
institution were obtained from each article’s list of authors and affil-
iations. First and senior authors were designated as those occu-
pying the first and last positions in the list of authors, excluding 
study group names; thus, we did not analyze the gender of first 
or senior shared co-authors whose names did not occupy these 
positions. The primary outcome was the distribution of first and 
last author authorship between men and women over time. The 
following article types were included:
1.	 Original articles: randomized controlled trials, experimental 

studies, cohort studies, descriptive studies, case-control stud-
ies, cross-sectional studies, case reports.

2.	 Reviews: reviews, systematic reviews, meta-analyses, mini re-
views.

3.	 Guidelines or society statements: guidelines, consensus state-
ments, society opinion or statement, management recommen-
dations, white papers.

The following were excluded: videos, commentaries, letters, 
editorials, conference abstracts, meeting or conference reports, 
expert opinions, correspondences, corrigenda/erratums, and arti-
cles from Corners of the World in the International Journal of Gyne-
cological Cancer.

Publicly available data were used to identify subjective gender of 
authors in addition to reviewer assessment of first name, including 
photographs from institutional websites and Google searches. Clas-
sifications were corroborated using pronouns from the institutional 
affiliations and credentials listed in each author’s respective article. 
The use of surrogates (names, images, and pronouns) rather than 
author self-report of gender precluded identification of non-binary 
genders given our use of female/male dichotomization. We evalu-
ated the trend in Google image results and websites for first names 
that were gender ambiguous to determine if they were typically 
used for men or women and classified them as unknown if the 
online search results remained ambiguous. While name-to-gender 
inference web services such as Gender API and ​genderize.​io remove 
the subjectivity of manual gender determination, these algorithms 
use first name only (without inclusion of corroborating and contex-
tual data used in our study) and continue to be validated against 
manual determination which remains the quality standard.31

Two independent reviewers collected the articles and manually 
determined the gender of first and last authors. Both reviewers 
collected data for the same issues of Gynecologic Oncology and the 
International Journal of Gynecological Cancer for 1 year of publi-
cations to assess concordance in inclusion of articles as well as 
subjective gender. Discrepancies were resolved between the two 
reviewers with the senior author (JMVN) available as a tiebreaker. 
Where a study group was present, the reviewers identified a 
list of all names of individuals included in that study group and 
included this number in the total count of authors. Social media 
editors, video editors, and statistical consultants were excluded 
from the total count of authors in guidelines or society statements. 
A single reviewer collected gender data for the editorial boards, 
including Editor-in-Chief, Deputy or Associate Editors, and editorial 
board members, including members of the Early Career Editorial 
Board for the International Journal of Gynecological Cancer. Social 
media, video, and managing editors, and statistical reviewers were 
excluded. Editorial leadership position was defined as Editor-in-
Chief, Associate Editor, or Deputy Editor.

To assess trends in gender representation of first and senior 
authors, the most contemporary 5-year period (2016–2020) was 
compared with single years in the two prior decades (1996, 2006), 
consistent with methodology used in previous studies in other 
subspecialties.10–12 To assess the early impact of the COVID-19 
pandemic, publications between May 2020 and April 2021 (defined 
as the early pandemic period) were compared with those published 
in 2019. Chi-square tests were used to compare gender distribu-
tion. In addition, gender proportions of editorial board members 
overall, and in editorial board leadership, were compared between 
1996, 2006, and 2020. Historical editorial board membership from 
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1996 and 2006 was obtained from the print versions of each jour-
nal’s January issue.

This project was provided an exemption from Hamilton Integrated 
Research Ethics Board in view of the use of publicly available data. 
In accordance with the journal’s guidelines, we will provide our 
data for the reproducibility of this study in other centers if such is 
requested.

RESULTS

Baseline Gender Representation
We included 3022 original articles between 2016 and 2020, 763 
in 2006, and 203 in 1996. Gender was identified for 91.3% of 
first authors (3641 articles) and 95.6% of senior (last) authors 
(3813 articles). Trends of gender representation in authorship are 
presented in Table  1 and Figure  1. Over time, the proportion of 
female first authors significantly increased (9% in 1996, 39.5% in 
2006, and 57% in 2016–2020, p<0.00001). This trend was also 
observed in senior authorship (7% women in 1996, 23.3% in 2006, 
and 42% in 2016–2020, p<0.00001), but men remained overrep-
resented as senior authors across all study periods. The increased 
representation of women in authorship over time was observed in 
both Gynecologic Oncology and the International Journal of Gyne-
cological Cancer (Figure 1). In Gynecologic Oncology, women repre-
sented 5.9% of first and 3.1% of senior authors in 1996; these 
percentages rose to 42.4% and 24.8% in 2006, and 59.2% and 
46.6% in 2016–2020 (p<0.00001). In the International Journal 
of Gynecological Cancer, representation of women also increased 
over time: women comprised 23.1% of first and 22.5% of senior 
authors in 1996, 33.6% of first and 19.7% of senior authors in 
2006, and 53.7% (p<0.00001) of first and 34.8% (p=0.00007) of 
senior authors in 2016–2020.

Gender Representation on Editorial Boards
Gender was identifiable for 99.7% (372 of 373) of editorial board 
members in 1996, 2006, and 2020 of both journals. Representa-
tion of women on editorial boards of both journals is presented in 
Table 2 and Figure 2. While there was increased representation over 
time, with women accounting for 9% and 16.7% of members in 
1996, 28.3% and 21.5% in 2006, and 43.1% (p=0.01) and 38.9% 
(p=0.015) in 2020 for Gynecologic Oncology and the International 

Journal of Gynecological Cancer, respectively, the majority of edito-
rial boards were comprised of men in all three study periods. In 
addition, men were overrepresented as Editors-in-Chief. Of six 
Editors-in-Chief for both journals in 1996, 2006, and 2020, there 
was only one woman. This was in 2020 for Gynecologic Oncology. 
When aggregating all leadership positions (Editors-in-Chief, Asso-
ciate, and Deputy Editors) over the three study periods, women 
remained underrepresented: 5 of 23 (21.7%) in Gynecologic 
Oncology and 2 of 10 (20%) in the International Journal of Gyneco-
logical Cancer were female.

Impact of COVID-19 Pandemic
When comparing the gender of authors for articles published during 
the pandemic period (n=712) to those in 2019 (n=540), we found 
no difference in the gender distribution of first and senior authors 
in both journals (Table 3). In Gynecologic Oncology, women repre-
sented 60% of first and 41.3% of senior authors in 2019, which 
was not significantly different from 55.6% of first authors (p=0.48) 
and 44.2% of senior authors (p=0.77) during the pandemic period. 
Similarly, in the International Journal of Gynecological Cancer, 
the proportion of women as first authors was 51.2% in 2019 and 
53.8% during the pandemic (p=0.98), and the proportion of female 
senior authors was also comparable at 33.3% in 2019 and 39% 
during the pandemic (p=0.25).

DISCUSSION

Summary of Main Results
This study yielded three important findings. First, we found the 
proportion of women as both first and senior authors significantly 
increased over time, with a notable lag in the growth in female 
senior authorship. Second, editorial boards remain predominantly 
male, with the most significant gender gap persisting in positions 
of editorial board leadership. Finally, the first year of the COVID-19 
pandemic has not yet resulted in a significant difference in gender 
of authorship in comparison to the preceding year.

Results in the Context of Published Literature
This study found a rising proportion of women in authorship overall, 
although with a slower rate of rise in senior authorship. Biblio-
metric studies of gender representation across high-impact internal 

Table 1  Representation of women in first and senior authorship position by year

Authorship

1996 2006 2016–2020 P value

Women (n)/articles (n) with known author gender (%)

Gynecologic Oncology

 � First author 9/162 (5.9) 184/434 (42.4) 1001/1692 (59.2) <0.00001

 � Senior author 5/162 (3.1) 110/443 (24.8) 806/1729 (46.6) <0.00001

International Journal of Gynecological Cancer

 � First author 9/39 (23.1) 73/217 (33.6) 594/1107 (53.7) <0.00001

 � Senior author 9/40 (22.5) 38/193 (19.7) 391/1123 (34.8) 0.00007

Overall

 � First author 18/201 (9) 257/651 (39.5) 1595/2799 (57) <0.00001

 � Senior author 14/202 (7) 148/636 (23.3) 1197/2852 (42) <0.00001

Values in bold denote statistical significance.
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medicine and oncology journals9 10 and other surgical specialties12 
also report similar trends towards increased representation in 
female authorship over time, although our findings in gynecologic 
oncology suggest a more rapid rate of growth with no evidence of 
the recent plateau noted in other specialties.9

Our finding that the representation of women on editorial boards of 
gynecologic oncology journals is increasing over time but continues 

to be lower than expected in proportion to practicing gynecologic 
oncologists may be a demonstration of the “leaky pipeline” effect, 
where the proportion of women decreases with ascendancy to 
positions of more senior leadership.10 24 32 This is consistent with 
previous studies that find women to be underrepresented on edito-
rial boards of major journals across specialties.20 33 34 This mirrors 
established literature in obstetrics and gynecology and gynecologic 

Figure 1  Proportion of female authorship over time for Gynecologic Oncology (GO) and the International Journal of 
Gynecologic Oncology (IJGC).

Table 2  Representation of women on journal editorial boards over time

Authorship

1996 2006 2020 P value

Women (n)/total (n) (%)

Gynecologic Oncology

 � Overall 4/44 (9) 28/99 (28.3) 22/51 (43.1) 0.01

 � Leadership position* 0/4 (0) 2/12 (16.7) 3/7 (42.9)

International Journal of Gynecological Cancer

 � Overall 7/42 (16.7) 14/65 (21.5) 28/72 (38.9) 0.015

 � Leadership position 0/2 (0) 0/2 (0) 2/6 (33.3)

Values in bold denote statistical significance.
*Leadership position was defined as Editor-in-Chief, Associate Editor, or Deputy Editor.
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oncology that find women to be underrepresented in departmental 
leadership positions.2 4

There was no difference found in the proportion of female author-
ship during the early pandemic period compared with the preceding 
year. While this has not yet been examined in many specialties, 
early reports have shown inconsistent trends.18 19 21–23 A survey by 
Garrido et al of the European Society for Medical Oncology member-
ship found that women were significantly more likely to report 
less time spent on research than men during and after COVID-19-
related lockdowns.35 While it is possible that the pandemic did not 
impact research productivity in gynecologic oncology differentially 
by gender, it may be too early to assess this due to the time lag 
between research conduct, manuscript submission, and publica-
tion. Articles published during the pandemic period specified in our 
study include research conducted prior to the pandemic, which 
would likely dilute the pandemic effect.16

Strengths and Weaknesses
Strengths of the present study include the use of an objective, bibli-
ometric methodology to assess gender and research productivity in 

Figure 2  Proportion of female editorial board membership over time for Gynecologic Oncology (GO) and the International 
Journal of Gynecologic Oncology (IJGC).

Table 3  Representation of women in first and senior 
authorship position in the early pandemic period compared 
with 2019

Authorship

2019
Women (n)/
articles (n) with 
known author 
gender (%)

Pandemic period 
(May 2020–April 
2021)
Women (n)/articles 
(n) with known 
author gender (%) P value

Gynecologic Oncology

 � First author 204/339 (60) 248/446 (55.6) 0.48

 � Senior 
author

140/339 (41.3) 197/446 (44.2) 0.77

International Journal of Gynecologic Cancer

 � First author 103/201 (51.2) 143/266 (53.8) 0.98

 � Senior 
author

67/201 (33.3) 104/266 (39) 0.25
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gynecologic oncology, and identification of the gender of over 91% 
and 95% of first and senior authors, respectively. Providing a rapid 
baseline assessment of the impact of the COVID-19 pandemic on 
publication trends in our field may permit ongoing real-time evalu-
ation and institutional responsiveness to the differential effects this 
may have on female and early-career investigators.

Limitations include that there were some authors for whom gender 
could not be ascertained, and although we attempted to maximize 
objectivity in the method of manual determination of gender identity 
using multiple sources per author, we acknowledge the possibility 
of subjectivity bias and error with human-annotated gender deter-
mination. Our methodology also precluded assessment of dual or 
shared first or senior co-authorship; and by including only accepted 
manuscripts, we were unable to capture the proportion of female 
authorship across all journal submissions, including rejected manu-
scripts, for comparison. Our findings may not be representative of 
the international gynecologic oncology academic community due 
to the exclusion of the Journal of Gynecologic Oncology in view of 
our methods described above. Finally, while the use of single-year 
historical comparisons in authorship and editorial boards has been 
employed in previous bibliometric studies in other specialties,10–12 
it may have introduced bias in our reported trends if the selected 
years were not representative.

Implications for Practice and Future Research
Further research is warranted to investigate aetiologies of the 
ongoing relative underrepresentation of women as authors, the 
impact of intersectionality (such as the compound effects of 
race and gender), and the experiences of diverse and non-binary 
gender identities in academic publishing. Hypotheses generated by 
previous authors include that women may face inequities in grant 
funding allocations and research mentorship with potential contri-
bution from implicit bias and sexism.13 36 Female physicians may 
also spend a greater amount of time on clinical, administrative, and 
teaching responsibilities.37 38

Addressing the ongoing gender gap in academic research and publi-
cation requires multifaceted solutions. There has been a recent call for 
greater transparency in diversity and inclusion in academic publishing, 
including publication of gender, race, and other demographic data for 
submitted and accepted manuscripts.39 In the manuscript review 
process, the role of reviewer blinding is under examination. Both the 
International Journal of Gynecological Cancer and Gynecologic Oncology 
employ single-blind review. Obstetrics and Gynecology has recently 
implemented double-blind review as of July 1, 2021; previous studies 
of single-blind review in The Journal of Pediatrics40 and double-blind 
review in Plastic and Reconstructive Surgery12 did not find a clear differ-
ence in outcome decisions, although both studies acknowledged that 
reviewers with knowledge of experts in the field were often able to infer 
author identity even when blinded, allowing potential bias to persist. 
Broadly, the Sex and Gender Equity in Research (SAGER) and upcoming 
SAGER II guidelines for research design, conduct, and dissemination 
offer a framework for researchers and journals to consider the impact of 
sex and gender and strive for equality and representation.26

Possible solutions to address the impact of the COVID-19 pandemic 
include delaying tenure clock timelines, increasing support and flexibility 
for research, improving access and funding for child care, and adjusting 
funding opportunities to support sex and gender research and inves-
tigators of underrepresented groups.16 23 Striving for balanced gender 

representation in research supports universal goals of maximizing group 
intelligence, encouraging innovation and novel perspectives including 
gendered aspects to the field of inquiry, and increased representation of 
the patient population which may improve our understanding of diversity 
in clinical decision-making.18 41

CONCLUSIONS

In conclusion, this report of publication authorship and editorial 
board composition in gynecologic oncology shows narrowing of 
the gender gap. Importantly, female representation continues to lag 
in senior authorship and editorial leadership. Future research into 
the impact of greater transparency in journal reporting of demo-
graphic factors related to manuscript review, and development of 
institutional policies to support the mentorship and development of 
female investigators, may further reduce existing disparities. We 
did not find a differential impact of the early COVID-19 pandemic 
on gender of authorship, although this merits ongoing surveillance 
with future research.
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