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Appendix 1.
The COVID-19 pandemic has led to an unprecedented focus of

the world’s scientific community on one topic. To quantify, we have
calculated that 4% of all scientific outputs during the last 5 months
have been about COVID-19; this has increased from 0.3% in
February, to 1.2% in March, 4.5% in April, 6.5% in May, 8.3% in
June and 6.6% in July. We systematically retrieved and critically
assessed the first 10 000 PubMed indexed papers on COVID-19.
They were published between 20 January and 7 May 2020, with an
average of nearly 100 new papers added every day, published in 1881
different scientific journals. Fewer than 8% of journals have pub-
lished half of the total production, and 7 journals alone have
indexed more than 100 papers each. By contrast, 43.3% of journals
only published one paper on COVID-19. Unsurprisingly, the largest
amount of papers, one-fourth of the 10,000, were published in the
USA, the country with the largest COVID-19 burden and ranking
first in the 2019 Nature Index for quality research,1 followed by
China (22.2%), Italy (9%), the UK (7.6%) and France (3.2%).

This surge of publications that has emerged during the current
pandemic suggests that it is important to take a step back and ask
two key questions. First, are we publishing what we should be pub-
lishing? Second, are we publishing the way we should be publishing?

Are we publishing what we should be publishing? While the na-
ture of the questions of interest to the COVID-19 pandemic have
been rapidly evolving, perhaps it is helpful to consider some early
thoughts about the core questions to be addressed. On January 22,
two days after the first-ever paper on COVID-19 (called 2019-nCoV
at the time) was indexed in Pubmed, Nature listed the six key
questions scientists should be asking.2 Among these were: how
does the virus spread? Can infected people spread the virus without
showing symptoms? How deadly is the virus? Where did the virus
come from? What can we learn from the virus’s genetic sequence?
Can a drug be developed to treat the coronavirus? Although
acknowledging that some research questions are quicker to answer
than others, and that some research answers are moving targets,
almost 5 months after none of them is fully answered. Later in
February 2020, a more detailed list of 14 epidemiological research
priorities, the severity of the disease, immunity, and impact of con-
trol and mitigation measures, among others, was identified as es-
sential to inform effective public health responses to COVID-19;3 in
March, the Science Translational Medicine Editorial framed key
questions for pandemic prevention, identifying selected pathogen-
and society-based variables to be measured.4 We are far from

answering all these questions, from fully understanding COVID-19
epidemiology or from having quantified the impact of different
control measures. While science takes time, and not understanding
is not an indictment of purposeful science, it is worth asking
whether the deluge of science has been asking the right questions.
The largest share of COVID-19 papers thus far has focused on clin-
ical management descriptions of hospitalized cases, and reflections
on the implications of the COVID-19 emergency on different clin-
ical specialties (29.7%). Over time, the percentage of papers report-
ing surveillance or epidemiological data have been decreasing (from
56% of all COVID-19 papers at the beginning of February to 10% at
the beginning of May); little has so far been published on new
therapies and treatment evaluation (4.4%), although trends in this
regard are increasing. Other COVID-19-related papers in the litera-
ture include health services research (6.3%), mental health (3.5%),
aspects related to communication in times of emergency (2.5%) and
economic impacts (0.5%).

Are we publishing the way we should be publishing? Addressing
the second question is trickier. As scientific output around COVID-
19 evolves over time, we find, consistent with other efforts that are
systematically monitoring the literature,5 both poor adherence to
identified research priorities and a predominance of opinion over
data. Centrally, more than 60% of published papers on COVID-19
are opinion pieces not reporting original data. While several outlets,
including The Economist , have commented positively on COVID-19
publishing trends, underlining how the virus “has changed the
way scientists do their work and talk to each other”,6 it remains
unclear to us that overall the trends in publication are indeed
positive.

The central questions seems to be: is the published literature
meant to truly inform clinical and public health practice and deci-
sion making? Does a literature that is predominantly expository
serve that purpose? On the positive side, the COVID-19 public
health emergency context has pushed journals to laudable efforts
to fast track peer reviews and publishers to waive publication fees
and provide free access to articles’ content and encouraged a pre-
print model of publication, the latter carrying both pro and con
arguments. It has highlighted the role of new tools based on ma-
chine learning and artificial intelligence that are available to support
methodologists in conducting systematic reviews or assessing re-
search quality.7 And it has shown us that scientific publications
might become live documents, constantly updated. On the negative
side, this moment has made foggier the distinction between data-
driven and expository outputs, with important implications for how
the work of science is communicated. It also has revealed a divide
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between the production of science with its ultimate aims, of taking
us towards individual and population well-being.

Galileo Galilei in the Dialogue Concerning the Two Chief World
Systems8 warned science had to deal with the ‘sensible world and not
a world of paper’. How would he react to so few published papers on
COVID-19 report original data? How would he react to the rapid
dissemination of inaccurate and exaggerated information?9 The idea
of a ‘sensible world’ was the revolt of scientists against philosophers
writing their opinions devoid of empiric observation and physical
fact. One wonders whether we are entering a new Galilean age where
science and empiricism need to regain the upper hand, focusing on
questions that address key scientific need and prioritizing data over
opinion in an effort to solve a global problem.
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‘Are we publishing what we should be publishing?’ is a question
all editors ask themselves from time to time. With an accept-

ance rate of �20% for the European Journal of Public Health (EJPH),
and even lower for many others, one question is how we prioritize
among incoming papers. But, the problem raised by Odone et al.1 is
that scientists seem to have failed to address the important issues
regarding the COVID-19 pandemic. Some reasons are obvious: this
is a new virus with unknown properties, global spread is of a char-
acter previously unknown, case definition and cause of death assess-
ment vary strongly making comparisons difficult, and the long-term
effects are too early to evaluate. And on the positive side, we should
acknowledge the extremely rapid publication of the first character-
ization of the disease,2 and the genome sequence,3 compared to the
long road to knowledge on HIV and SARS. But, as Horton4 formu-
lates it in heading of a recent book on the topic ‘Science: the Paradox
of Success and Failure’.

Behind the increase in published papers reported by Odone et al.1

is an even stronger increase of incoming manuscripts to many
scientific journals. During the pandemic, this journal has had an
exceptional inflow of manuscripts. During the period February–
July 2020 we received 907 manuscripts, compared with 614 manu-
scripts the same period 2019. The 907 manuscripts are close to the

average of �1000 manuscripts that we receive during 1 year. Of all
manuscripts submitted during February–July this year, 238 had
‘COVID’, ‘corona’ or ‘pandemic’ in the title, i.e. 26%, and there
might have been more, not reflected in the title.

The great majority of these came from China, others from Italy,
Iran, Turkey and some other countries. Most were empirical studies
of the type found in newspapers or national public health reports on
the web: regional surveys, case series, clinical outcome studies, sim-
ple comparisons from official sources and examples of new rapid
hospital constructions. We were disappointed to receive so many
manuscripts on a major public health issue, but with so little find-
ings of international public health relevance, and so little new sci-
ence. Almost all these papers were rejected, and we formulated a
standard letter explaining that findings might be interesting, but
more long term and public health relevant research is needed: ‘We
need to await evaluations and see the long-term perspective in order
(for the journal) to be an appropriate forum for reporting and de-
bate. But that time will definitely come, and the EJPH will strongly
welcome contributions to inform policy and decision making in
rapid infection spread.’

So, how come so many articles were submitted and also published
while in many cases not addressing questions of major scientific or
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