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OBJECTIVE: To examine authorship gender distributions before and during COVID-19 in the Journal of Perinatology.
STUDY DESIGN: We collected data from the Journal of Perinatology website. The author gender was determined using
Genderize.io or a systematic internet search. Our primary outcome was the difference between the number of published articles
authored by women during the pandemic period (March 2020-May 2021, period two), compared with the preceding 15-month
period (period one). We analyzed the data using chi-square tests.
RESULTS: Publications increased from period one to two by 8.9%. There were slightly more female than male first (62%) and overall
(53%) authors, but fewer last authors (43%) for the combined time periods. Female authorship distribution was not different
between periods.
CONCLUSIONS: Though publications increased overall, authorship gender distribution did not change significantly during the
COVID-19 pandemic. Women authors remain underrepresented overall and specifically as last author, considering the majority of
neonatologists are women.

Journal of Perinatology (2023) 43:518–522; https://doi.org/10.1038/s41372-022-01551-x

INTRODUCTION
Gender disparities have been well-documented in many facets of
medical careers, including in scholarly work and career advance-
ment [1–3]. Although the majority of the pediatric and maternal-
fetal medicine physicians are women [4, 5], women physicians are
underrepresented as authors and editors across pediatric journals
[4, 6–8]. Women physicians also receive fewer external grants than
men, which may hinder their research output [9]. Women
physicians are promoted more slowly and hold fewer leadership
positions, compared to men [3, 10]. Some leadership positions
may be granted to physicians with higher scholarly productivity
[11]; thus, an imbalance in authorship may contribute to the
unequal gender distribution of leadership roles. Domestic
responsibilities that compete with academic work may also
promote gender disparities. Women physicians report increased
responsibility and more time spent on childcare, household
obligations, and supporting family life than men [12, 13]. Women
neonatologists are more likely than men to have a significant
other who works full time and have younger children at home,
leading them to bear a larger portion of domestic duties while
working full time [11, 14]. The uneven distribution of domestic
obligations may hinder their professional engagement and factor
into the gender disparities in scholarly productivity and career
advancement [4].

The COVID-19 pandemic dramatically altered many areas of
work and home life and amplified existing gender inequities in
academic medicine [15]. Scholarly production was directly
impeded by several work impacts such as stalled research projects
[16], but also through disruption of the work-life balance that
disproportionately affected women [17]. Baseline gender dispa-
rities in homelife responsibilities were exacerbated, primarily due
to childcare and home-schooling needs [14, 18, 19]. Many
institutions failed to produce standards for managing paid work
and caregiving responsibilities during the pandemic, though many
institutions recommended taking leave from work to support
caregiving needs [20]. Since the beginning of the pandemic, the
gap in female-male authorship increased [21–23]. The Journal of
Perinatology, the official journal of the American Academy of
Pediatrics Section on Neonatal-Perinatal Medicine, noted an
increase in manuscript submission since the beginning of the
pandemic, but the gender distribution was unknown [24].
Authorship gender has not been studied in a dedicated

neonatology journal. Our objective was to examine gender distribu-
tions of authorship in the Journal of Perinatology and how they may
have changed since the beginning of the COVID-19 pandemic. We
hypothesized that women physician-scientists published dispropor-
tionately fewer manuscripts than men in the Journal of Perinatology,
both at baseline and since the beginning of the pandemic.
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METHODS
Data collection
We obtained data from the publicly available Journal of Perinatology
website, with issue postings from December 2018 through March 2022. We
included original investigation articles (Articles, Quality Improvement) and
commissioned articles (Editorials, Review Articles, Comments, and Per-
spectives); Journal Club, Brief Communication, and Correspondence article
types were excluded. We collected the following variables: first and last
author names, submission and publication date, country and institution of
first author, article type, and if the article was listed as supported by
funding. We determined the authors’ gender (female, male, nonbinary, or
indeterminate) using Genderize.io to assess the author’s first name. When
the probability for assigned gender was ≥0.95, we assigned that gender to
the author. When the probability was <0.95, we applied a secondary
method to assign gender. We performed an internet search for the author
in the following order until we found the author: 1) institutional websites,
2) ResearchGate, LinkedIn, and Doximity, 3) general Google search. We
assigned gender based on listed pronouns when available or by female or
male appearance.

Analyses
Our primary outcome was the difference between the number of
publications by women authors resulting from submissions during the
pandemic period (March 2020–May 2021, period two), compared with the
preceding 15-month period (December 2018–February 2020, period one).
Publications were excluded from this analysis if they had either a first or
last author with indeterminate or nonbinary gender or lacked the last
author. Univariate analysis was conducted for descriptive statistics and chi-
square tests were performed to test for differences. A p-value of < 0.05 was
chosen as the statistical significance level. All analyses were performed
with IBM SPSS, Version 28.0.1.0 (142, Armonk, NY, USA); code available
upon request. The Institutional Review Board at the Stanley Manne
Research Institute affiliated with Ann & Robert H. Lurie Children’s Hospital
provided oversight for this work (#2021–4658) and waived the need for
consent as it utilized publicly available data.

RESULTS
We identified 712 publications that were submitted between
December 2018 and May 2021 and included 672 in our final
cohort. Twelve publications had only one author (75% of these

single-author publications had male authors) and 28 had authors
names of undetermined binary gender (2.0% of the 1412
collected authors). Publication and author characteristics are
presented in Table 1. Publications submitted during period one
to two increased by 19.6%. There were slightly more female
authors overall (52.8%), but fewer as last author (43.3%) for the
combined time periods, compared with male authors. Forty-two
percent of all publications were supported by funding, and 58%
of those had female authors (authorship position and gender
combinations presented Fig. 1, supplement). Regarding co-
publishing between genders, the most common pairing had
male, last authors, with female first authors, though single-
gender-authored publications were more common than mixed
gender (Fig. 2, supplement).
There was no statistically significant difference in the proportion

of female to male authors from period one to two in overall, first,
or last authorship. The proportion of publications with non-United
States first authors (n= 143) increased by 23.1% from period one
to two and but the increase was not significant (p= 0.06). Of these
143 non-United States first authors, 60.8% were female overall and
54.5% and 64.8% were female in periods one and two,
respectively. The proportion of invited articles increased by 50%
from period one to two (p= 0.03). Of the 208 first and last authors
of invited articles, 41.8% were female overall and 36.5% and 44.8%
in periods one and two, respectively.

DISCUSSION
This analysis of gender distributions of authorship within the
Journal of Perinatology demonstrates several key findings. First,
publications increased during the pandemic period in the Journal
of Perinatology. Second, the proportions of publications authored
by male and female authors were similar between the time
periods, indicating distributions in gender authorship for this
journal did not change significantly during the COVID-19
pandemic. Third, though there were more female than male
authors overall and in the first position, fewer served as authors in
the last position and for invited articles. As 71% of neonatologists

Table 1. Publication and author characteristics.

Combined Period, n (%) Period 1 Dec 2018–Feb 2020 Period 2 Mar 2020–May 2021 p value

Publications 672 306 366

Authors, combined 1344 612 732 0.26

Female 710 [53] 313 [51] 397 [54]

Male 634 [47] 299 [49] 335 [46]

First Author 0.90

Female 419 [62] 190 [62] 229 [63]

Male 253 [38] 116 [38] 137 [37]

Last Author 0.13

Female 291 [43] 123 [40] 168 [46]

Male 381 [57] 183 [60] 198 [54]

First Author Country 0.06

United States (US) 529 [79] 251 [82] 278 [76]

Non-US 143 [21] 55 [18] 88 [24]

Publication Type

Original Investigations 568 [85] 269 [88] 299 [82] 0.03

Total Authors 1136 538 598

Female Authors 623 [55] 286 [53] 337 [56]

Invited Articles 104 [15] 37 [12] 67 [18]

Total Authors 208 74 134

Female Authors 87 [42] 27 [37] 60 [45]
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board-certified in 2020, 56% overall, and >70% of incoming
fellows for the last ten years are women [4], women are
underrepresented as authors and especially as last authors and
for invited articles in the Journal of Perinatology.
These trends spark curiosity surrounding academic productivity

during the early COVID-19 pandemic. The increased publication
trend during this pandemic period is noteworthy, mirrored the
36% increase in all Journal of Perinatology submissions between
study periods[24], and was reported similarly by other journals
[21–23]. This finding may be reflective of work prior to the
pandemic as manuscript preparation is typically the culmination
of months to years of preceding research. This effect, however,
also may be attributed to opportunities the pandemic provided to
conduct research and produce scholarly output. The COVID-19
pandemic presented a novel disease crucial for researchers to
study and demanded increased publications to educate the field
on its perinatal impact. Some researchers may have had
differential time to spend writing manuscripts due to workplace
(e.g., less time commuting and attending meetings) and societal
(e.g., less availability of leisure activities) shutdowns. However,

many reports cite significant negative pandemic impacts on both
professional responsibilities and personal obligations that interfere
with work; concerningly, these reports show greater negative
effects on women [14, 17–19, 25]. Though we found no change in
the gender proportions of authorship between pre-pandemic and
pandemic periods for the Journal of Perinatology, the literature on
this topic shows mixed results [21–23, 26–28]. These trends
warrant attention as the pandemic wears on and its true impact
on academic work remains to be seen.
Though the number of women serving as last authors did

increase between time periods, this finding was not significant
and women remain underrepresented; other studies have similarly
documented underrepresentation of women as last authors
[7, 27]. The increased number of invited articles from period one
to two may be due to strategic efforts by editorial staff of the
Journal of Perinatology unrelated to the pandemic [24]. Though
reassuring to see the proportion of women authors as invited
authors also increased, women still remain underrepresented, a
finding also demonstrated in an evaluation of over 2500 journals
[29]. Which author was the invited author(s) was not available

Female-Male Male-Male Female-Female Male-Female

Fig. 2 Supplement. Co-publishing by Gender. Comparison of first and last author gender combinations in publications submitted during
combined time period.

0%

20%

40%

60%

80%

100%

First & Last Female Male First, Female
Last

First & Last Male Female First, Male
Last

Funded Not Funded

Fig. 1 Supplement. Publication Funding and Authorship Gender. Each combination of first and last author gender for all funded and
nonfunded publications submitted in the combined time period.
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from our data collection, precluding a deeper interpretation of this
gender distribution. Our results raise significant concerns as
women are underrepresented in authorship at baseline and
scholarly productivity holds critical influence on career advance-
ment in academic medicine [9, 23, 30].
This study was limited by the information included on the

Journal of Perinatology website. We were unable to determine the
authors’ professions and likely included disciplines beyond that of
neonatologists (e.g., students, nurses, statisticians). The authors
that were funded to support the publications were not stated,
limiting this gender-based analysis. We analyzed the country of
first author, though the full authorship team may be from the
same, different, or multiple countries. We elected to only study
first and last authors, as these typically hold the strongest
contributions and responsibilities for a manuscript, though
inclusion of middle authorship may show different results. Other
analyses of authorship, such as by race or career level, were not
feasible due to the availability of website data. Analysis of rejected
manuscripts beyond only accepted submissions would have
provided a more robust picture of all submissions, would have
served as a better proxy for academic productivity during the
pandemic, and permitted the examination of gender differences
in manuscript acceptance rates but this data was not available.
These latter points remain important areas of future studies.
Finally, a misclassification of author’s gender with our approach is
possible.
We believe our field can make changes to address gender

differences in authorship. Individuals can be mindful of gender
biases during mentorship, scholarly work, and selection of co-
authors for manuscripts. Publishers can take steps to increase
transparency and accessibility of gender data. They can collect
data on gender and career level with submissions, review such
data annually, and report these analyses via dashboards on their
websites. To reduce potential implicit gender biases in the review
process, they can provide reviewer support and education on
article analysis and review strategies. Editorial staff can host
workshops or webinars and post these recorded resources online.
To encourage balanced gender distributions for invited articles,
journals can prospectively track gender with invitation.
Further exploration of gender differences in authorship and the

longitudinal impacts of the COVID-19 pandemic on the neonatal
workforce is needed. Our analysis of gender distribution of
authorship in the Journal of Perinatology suggests that increased
efforts will be key to promote gender equity in academic
productivity and career advancement within the field of
neonatology.
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