
By Giuliana Viglione

Quarantined with a six-year-old child 
underfoot, Megan Frederickson won-
dered how academics were managing 
to write papers during the COVID-19 
pandemic. Lockdowns implemented 

to stem coronavirus spread meant that, 
overnight, many households worldwide had 
become an intersection of work, school and 
home life. Conversations on Twitter seemed 
to confirm Frederickson’s suspicions: female 
academics, taking up increased childcare 
responsibilities, were falling behind their male 
peers at work.

But Frederickson, an ecologist at the 
University of Toronto, Canada, wanted to see 
what the data said. So, she looked at preprint 
servers to investigate whether women were 
posting fewer studies than they were before 
lockdowns began. The analysis — and several 
others — suggests that, across disciplines, 
women’s publishing rate has fallen relative 
to men’s amid the pandemic (see go.nature.
com/2a5uwv5).

The results are consistent with the litera-
ture on the division of childcare between men 
and women, says Molly King, a sociologist at 
Santa Clara University in California. Evidence 
suggests that male academics are more likely 
to have a partner who does not work outside 
the home; their female colleagues, especially 
those in the natural sciences, are more likely 
to have a partner who is also an academic. 
Even in those dual-academic households, the 
evidence shows that women perform more 
household tasks than men do, she says. King 
suspects the same holds true for childcare.

Preprint analysis
In her analysis, Frederickson focused on the 
two preprint servers that she uses: the physi-
cal-sciences repository arXiv, and bioRxiv for 
the life sciences. To determine the genders of 
more than 73,000 authors named on 36,529 
preprints, she compared the names with those 
in the US Social Security Administration’s baby-
name database, which registers the names and 
genders of children born in the United States.

Frederickson looked at arXiv studies posted 
between 15 March and 15 April in 2019 and in 
2020. The number of women who authored 
preprints grew by 2.7% from 2019 to 2020 — but 

Early analyses suggest female academics are posting 
fewer preprints than men, and starting fewer projects.

ARE WOMEN PUBLISHING 
LESS DURING THE PANDEMIC? 
HERE’S WHAT THE DATA SAY
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PREPRINT DROP-OFF
Two separate analyses show that women's 
posting rate on preprint servers has slowed 
during the coronavirus pandemic.

When compared with March and April 2019, the 
number of male authors on preprints posted to 
bioRxiv and arXiv has grown faster than the 
number of female authors in that period this year.

At many preprint servers, women were 
submitting at a lower rate in March and April, 
as compared with the preceding two months 
and the same months of the previous year.

the number of male authors increased by 6.4% 
over that period. The increase in male author-
ship of bioRxiv preprints also outstripped that 
of female authorship, although by a smaller 
margin (see ‘Preprint drop-off’). (The two 
servers are not directly comparable in Fred-
erickson’s analysis, because the program that 
she used pulled the names of only correspond-
ing authors from bioRxiv, whereas all arXiv 
authors were included.)

“The differences are modest, but they’re 
there,” Frederickson says. She notes that lock-
downs so far have been short compared with 
the usual research timeline, so the long-term 
effects on women’s careers are still unclear.

The limitations of these types of name-
based analysis are well known. Using names to 
predict gender can exclude non-binary people, 
and can misgender others. They are more likely 
to exclude authors with non-Western names. 
And, between disciplines, their utility can vary 
because of naming conventions — such as the 
use of initials instead of given names, as is com-
mon in astrophysics. Still, says Frederickson, 
over a large sample size, they can provide valua-
ble insights into gender disparities in academia.

Fresh projects
Other researchers are finding similar trends. 
Cassidy Sugimoto, an information scientist at 
Indiana University Bloomington who studies 
gender disparities in research, conducted a sep-
arate analysis of author gender on nine popular 
preprint servers (see go.nature.com/2xhxqxr). 
Methodological differences meant that the 
two analyses are not directly comparable, but 
Frederickson’s work “converges with what 
we’re seeing”, says Sugimoto.

Sugimoto points out that the preprints 
being published even now probably rely on 
labour that was performed many months ago. 
“The scientific publication process doesn’t 
lend itself to timely analyses,” she says. So her 
study also included databases that log regis-
tered reports, which indicate the initiation of 
new research projects.

In 2 of the 3 registered-report repositories, 
covering more than 14,000 reports with 
authors whose genders could be matched, 
Sugimoto’s team found a decrease in the 
proportion of submissions by female prin-
cipal investigators from March and April 
of 2019 to the same months in 2020, when 
lockdowns started. They also saw a declining 
proportion of women publishing on several 
preprint servers, including EarthArXiv and 
medRxiv. These differences were more pro-
nounced when looking at first authors, who 
are usually early-career researchers, than at 
last authors, who are often the most senior 
faculty members on a study.

“This is what’s the most worrying to me, 
because those consequences are long term,” 
Sugimoto says. “The best predictor of a 
publication is a previous publication.”
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In economics, too, there are indications 
that the pandemic is disproportionately 
affecting younger researchers, says Noriko 
Amano-Patiño, an economist at the Univer-
sity of Cambridge, UK. Taken as a whole, there 
aren’t clear discrepancies in the overall num-
ber of working papers — a preprint-like publi-
cation format in economics — that have been 
submitted to three major repositories, or in 
invited commentaries submitted to a fourth 
site that publishes research-based policy anal-
yses (see ‘Fewer new projects’).

Academic responsibilities
Amano-Patiño and her collaborators 
also examined who was working on pan-
demic-related research questions using a 
COVID-19-specific repository (see go.nature.
com/36sj2cm). Although women have con-
sistently authored about 20% of working 
papers since 2015, they make up only 12% of 
the authors of new COVID-19-related research. 
Amano-Patiño suspects that, in addition to 
their childcare responsibilities, early- and 
mid-career researchers, especially women, 
might be more risk-averse and thus less likely 
to jump into a new field of research. “Mostly 
senior economists are taking their bite into 
these new areas,” says Amano-Patiño. “And 
junior women are the ones that seem to be 
missing out the most.”

“Unfortunately, these findings are not 
surprising,” says Olga Shurchkov, an econo-
mist at Wellesley College in Massachusetts. 
Shurchkov came to similar conclusions in a 

By Nidhi Subbaraman

As figures emerge on the dispropor-
tionate toll that COVID-19 is taking on 
people of colour in the United States, 
scientists are suggesting measures to 
help mitigate the inequalities.

They say that better data are needed on the 
incidence of the disease, that testing needs to 
be ramped up and that hospitals serving peo-
ple at risk need to prepare more effectively. 
Researchers and some US lawmakers are now 
calling for a national commission devoted 
to identifying racial disparities in health 
that would act as a unified voice in trying to 
overcome them.

The unequal impact of the coronavirus is 
not solely a US problem, but the disparities 
are harshly felt in the United States, which 
currently has the highest number of COVID‑19 
infections and deaths in the world.

The US Centers for Disease Control and 
Prevention (CDC) started releasing death 
and infection rates broken down by race and 
ethnicity in late April, after a public outcry 
from lawmakers, doctors and civil-rights 
groups.

The breakdowns were available for just 
35% of US deaths. But as these and other data 
start to come in, they paint a stark picture of 
disproportionate disease burden.

Many of the causes of these health dis-
parities are systemic and well known. “We’re 
getting infected more because we are exposed 
more and less protected,” says Camara Phyllis 
Jones, an epidemiologist at the Rollins School 
of Public Health at Emory University in Atlanta, 
Georgia. Existing socio-economic and health 
disparities can at least partially explain why 
people of colour are getting ill and dying at 
disproportionate rates.

In many parts of the United States, people of 

Better data, testing and preparedness could reduce 
COVID-19’s outsized toll on people of colour.

THE QUEST TO ADDRESS 
INEQUALITY DURING  
THE PANDEMIC

separate analysis of economists’ productivity 
during the pandemic (see go.nature.
com/2zyuebi). And a 13 May arXiv preprint 
( J. P. Andersen et al. Preprint at https://arxiv.
org/abs/2005.06303; 2020) shows the same 
trends in pandemic-related medical litera-
ture (see ‘COVID-19 effect’). Compared with 
the proportion of women among authors of 
nearly 40,000 articles published in US medical 
journals in 2019, the proportion on COVID-19 
papers has dropped by 16%.

Increased childcare responsibility is one 
issue. In addition, women are more likely 
than men to take care of ailing relatives, 
says Rosario Rogel-Salazar, a sociologist at 
the Autonomous University of Mexico State in 
Toluca. These effects are probably exacerbated 
in the global south, she notes, because women 
there have more children on average than do 
their northern counterparts.

And women face other barriers to produc-
tivity. Female faculty members, on average, 
shoulder more teaching responsibilities, so 
the sudden shift to online teaching — and the 
curriculum adjustments that it requires — dis-
proportionately affects women, King says. And 
because many institutions are shut, non-re-
search university commitments — such as par-
ticipation in hiring and curriculum committees 
— are probably taking up less time. These are 
often dominated by senior faculty members, 
more of whom are men. As a result, men could 
find themselves with more time to write papers.

Because these effects will be compounded 
as lockdowns persist, universities and funders 
should take steps to mitigate gender dis-
parities as quickly as possible, Shurchkov 
says. “They point to a problem that, if left 
unaddressed, can potentially have grave 
consequences for diversity in academia.”
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FEWER NEW PROJECTS
Women are registering a smaller proportion of research projects than before the 
pandemic, according to an analysis of registered-report repositories.
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COVID-19 EFFECT
An analysis that looked at 13 medical journals 
found that the proportion of female authors for 
COVID-19 papers is lower than the average for 
all studies published in 2019 in the journals.
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