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Abstract
Purpose: There is a known gender gap in oncology publishing with worse disparities within specialty fields such as radiation oncology.
There has been a significant increase in the number of articles submitted to academic journals during the pandemic. Several analyses
have suggested that the pandemic has had a disproportionate effect on academic productivity of women in academia, as measured by
article publication rates.
Materials and Methods: The gender of first/co-first and corresponding/co-corresponding authors, as well as nonsenior versus senior
status and manuscript type, for all articles published by Advances from its inception in December 2015 to the end of February 2020 was
compared with those published between March 1, 2020, and May 31, 2020: the months during which the onset of the COVID-19
pandemic in North America began.
Results: This examination of papers published during COVID-19 did not indicate a statistically significant decrease in the overall
proportion of women publishing in Advances (P = .76). For nonsenior female authors, this proportion fell just short of statistical
significance (39% vs 19%, P = .051). When only scientific manuscripts were considered, there was a statistically significant decrease in
publications by nonsenior female first authors during the early months of the pandemic (37% vs 11%, P = .02).
Conclusions: During the early months of the COVID-19 pandemic, nonsenior female researchers participated less in article publishing
in radiation oncology.
© 2021 The Author(s). Published by Elsevier Inc. on behalf of American Society for Radiation Oncology. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
There is a known gender gap in academic publishing,
including oncology.1-4 Although the journal submissions,
which can affect promotion and academic success, have
been on the rise, gender disparities between the rates at
which men and women publish continue to be of concern.
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COVID-19 has had a major effect on academic publish-
ing, therefore raising the question of whether this pan-
demic has negatively affected the number of journal
submissions by women and how this may negatively affect
their career growth, particularly for nonsenior
researchers.5,6 Accordingly, we performed an analysis to
evaluate whether the early months of the COVID-19 pan-
demic affected publication rates by women in Advances in
Radiation Oncology (Advances), the journal primarily
responsible for publishing COVID-19 related manuscripts
in American Society for Radiation Oncology’s family of
journals.7
Methods and Materials
We collected information regarding the gender of first/
co-first and corresponding/co-corresponding authors for
all articles published by Advances from its inception in
December 2015 to the end of February 2020 and com-
pared them to those published after the early spread of
COVID-19 to North America (March through end of
May 2020) in a retrospective cross-sectional study. Results
were also categorized by comparing scientific manuscripts
(defined as scientific articles and research letters) versus
nonscientific articles (such as letters to the editors, brief
opinions, and review articles) separately for female first
authors and corresponding authors. Additionally, manu-
script authors were categorized as senior versus junior
authors. Senior authors were defined as authors with ≥12
years’ experience since receiving their MD or ≥7 years
since receiving their doctorate if this was their terminal
degree. Perceived gender was determined through an
Internet search. Additionally, the proportion of authors
publishing COVID-19 articles versus non-COVID-19
articles was examined separately. We then compared the
results using Fisher’s exact test using STATA 14.2 statisti-
cal software.
Results
A total of 458 articles were reviewed, with 392 pub-
lished before March 1, 2020, and 64 published afterward.
Of these 64 articles published during the early COVID-19
period, 56 were COVID-19 related and writing on them
only began after March 1, 2020. Thirty-four authors could
not have their seniority or gender confirmed and were
excluded from the analysis.

Overall, when considering all articles published, there
was not a statistically significant difference in the propor-
tion of all manuscripts with female authors (30.3% vs
28.9%, P = .75) before and after COVID-19. The differ-
ence in proportion of nonsenior female authors before
and after the onset of COVID-19 did not reach statistical
significance (39% vs 19%, P = .051) for all article types
(Table 1). There was also no statistical difference between
the proportion of senior female first authors for all types
of manuscripts before COVID-19 in comparison to after
COVID-19 (29.6% vs. 36.6%, P = .33; Table 1). When
only scientific articles were considered, there was a statis-
tically significant difference in publication rates by nonse-
nior female first authors during the early months of the
pandemic (37% vs 11%, P = .02; Table 1). No other com-
parisons showed statistically significant differences
(Table 1, 2, and 3).
Discussion
This preliminary examination of papers published dur-
ing COVID-19 did not identify a statistically significant
decrease in the overall proportion of women publishing
in Advances. The majority of papers submitted during the
early pandemic months did not reflect the culmination of
long-term projects, but rather, reflected the effect of the
stressors of the first lockdown on academic productivity.
Some of these articles have become repeatedly cited in a
very short interval, with the top Advances COVID-19
papers receiving a collective 189 citations in <1 year.
Although based on the analysis of a very small number of
articles, the data do suggest that nonsenior female authors
may not have participated in the boom of publishing that
occurred in the early months of the pandemic when the
publishing ecosystem was flooded with papers, a finding
that has been quantified in other medicine specialties,
such as in JAMA Surgery, and in scientific disciplines out-
side of medicine such as astronomy.8-10 This finding was
likely influenced by the number of COVID-19 articles
that were quickly written and submitted to Advances in
the March to May, 2020 period, a trend observed by Rib-
arovska et al when they found a pronounced decrease in
the proportion of women authors in special journal edi-
tions devoted to COVID-19 research in mid-2020.11

Others have also observed a decrease in the proportion of
female first authors during the pandemic, such as DeFilip-
pis et al when they examined gender and authorship pat-
terns during COVID-19 in the 4 high effect factor
cardiology journals.12

Although the overall results of this study were incon-
clusive, the findings in relation to nonsenior first authors
do shed light on the broader problem of gender inequality
in academia and warrants a call to identify challenges and
opportunities to remediate this issue. A gender gap in aca-
demic publishing exists. Family and parental obligations
may affect the trajectory of careers differently between
women and men. The COVID-19 pandemic, with its
restrictions and potential effect on dependent care and
other household obligations, may exacerbate the existing
gender inequalities in academic productivity.13 Alternate
drivers of inequity could also be, among others, continued
implicit bias or even blatant discrimination against



Table 1 Effect of COVID-19 on publications with female first authors

Pre-COVID Before March 1, 2020 COVID After March 1, 2020

Total
Female first
author, n (%)

Male first
author, n (%) Total

Female first
author, n (%)

Male first
author, n (%) P value

Non-senior 254 98 (38.6) 156 (61.4) 26 5 (19.2) 21 (80.8) .051

Senior 160 46 (28.8) 114 (71.3) 38 14 (36.8) 24 (63.2) .329

Scientific articles

Non-senior 232 85 (36.6) 147 (63.4) 19 2 (10.5) 17 (89.5) .021

Senior 152 45 (29.6) 107 (70.4) 25 11 (44.0) 14 (56.0) .152

Non-Scientific articles

Non-Senior 22 13 (29.1) 9 (40.9) 7 3 (42.9) 4 (57.1) .667

Senior 8 1 (12.5) 7 (87.5) 13 3 (23.1) 10 (76.9) 1.000

Table 2 Effect of COVID-19 on publications with female corresponding authors

Pre-COVID Before March 1, 2020 COVID After March 1, 2020

Total
Female corr.
author, n (%)

Male corr.
author, n (%) Total

Female corr.
author, n (%)

Male corr.
author, n (%) P value

Non-senior 244 62 (25.4) 182 (74.6) 28 9 (32.1) 19 (67.9) .442

Senior 147 38 (25.9) 109 (74.1) 36 9 (25.0) 27 (75.0) .917

Scientific articles

Non-senior 222 55 (24.8) 167 (75.2) 21 6 (27.3) 15 (71.4) .701

Senior 139 37 (26.6) 102 (73.4) 21 6 (27.3) 15 (71.4) .851

Non-science articles

Non-senior 22 7 (31.8) 15 (68.2) 7 3 (42.9) 4 (57.4) .665

Senior 8 1 (12.5) 7 (87.5) 15 3 (20.0) 12 (80.0) 1.000

Abbreviation: corr. = corresponding.

Table 3 Effect of COVID-19 on publications with either first or corresponding female authors

Pre-COVID Before March 1, 2020 COVID After March 1, 2020

Total
Total female
authors, n (%)

Total male
author, n (%) Total

Total female
author, n (%)

Total male
author, n (%) P value

Non-senior 498 160 (32.1%) 338 (67.9%) 54 14 (25.9%) 40 (74.1%) 0.351

Senior 307 84 (27.4%) 223 (72.6%) 74 23 (31.1%) 51 (68.9%) 0.523
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women, a relatively higher burden of service obligations
versus research work among female faculty, and indirect
effects of a lack of women in leadership positions.
Conclusions
In summary, the study reported here can help guide
our understanding of the effect of gender-based stereo-
types on academic success that were already present
before the pandemic. Zayed et al previously reported that,
in the 10-year period of International Journal of Radiation
Oncology, Biology, Physics and Radiotherapy & Oncology
journal publications between 2007 and 2016, there was an
overall increase in the mean percentage of female authors
in radiation oncology from 24% to 35%, but there was no
significant increase in the proportion of first or senior
authors.14 Additionally, Ahmed et al reported that for the
International Journal of Radiation Oncology, Biology,
Physics publications between 1980 and 2012, there was a
significant increase in the percentages of both female first
authors (13.4%-29.7%) and female senior authors (3.2%-
22.6%).15 Holliday et al reported that from 1996 to 2012,
women in radiation oncology had a lower median number
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of publications in comparison to male counterparts in
regard to academic position, except assistant professors.
Although the methods and findings differ from study to
study, they all corroborate the existence of gender dispar-
ities in academia.16 These studies, along with the data pre-
sented here, should raise awareness of the persistence of
such disparities. Every academic institution should make
a firm commitment to promoting gender equity through
recruitment of women in academia, peer mentoring, net-
working, professional development support, and preven-
tion of burnout.
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