








(a) Twitter.

(b) Blogs. (c) News media.

Figure 9: Immediate altmetric sources: Twitter, blogs and news media.
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publications. This map confirmed the broad content of the dataset. A topic
modelling analysis showed that CORD-19 publications are related to biomedi-
cal research on viruses in a broad sense, which includes research on COVID-19
and coronaviruses. Dominant topics in CORD-19 also include research on pub-
lic health and epidemics; molecular biology; other coronaviruses; influenza and
other families of viruses; immunology and antivirals; methodology (testing, di-
agnosing, trials). Furthermore, the topic intensity over time is far from uniform.
Coronavirus research has followed known outbreaks (SARS, MERS, COVID-19)
and for years before 2020 this research represents only a small portion of CORD-
19.

We performed a citation network clustering analysis using data from Di-
mensions. Citation network clusters highlighted the relative cohesiveness of
CORD-19. In line with the textual analyses, the clusters confirmed the broad
coverage of the dataset. Overall, there seem to be two prominent citation clus-
ters: one, more recent, that covers research on specific coronaviruses, with a
public health and epidemiological focus, and another one, with a longer time
span, focused on molecular biology. Molecular biology research on viruses is, in
general, a prominent component of CORD-19. It is likely that, as research on
COVID-19 rapidly expands, these themes will broaden as well.

Lastly, we considered Altmetric data, in order to gauge how much attention
CORD-19 research has attracted over time. The current COVID-19 outbreak
dominates attention on social media, in particular from Twitter, highlighting
the interest for scientific results during the COVID-19 pandemic. Editorials and
letters in CORD-19 get a disproportionate amount of attention on social media.

Our work acknowledges that research on viruses, and coronaviruses specif-
ically, does not exist in a vacuum. Delimiting research on a certain subject
matter requires difficult choices that inevitably involve a certain degree of ar-
bitrariness. We praise the breadth and relative coherence of CORD-19. This
dataset rightly merits attention and is useful to allow many researchers to en-
gage with the topic. Nevertheless, we also suggest that critical awareness is
required when using CORD-19, as our results demonstrate that its contents
cover a broad set of topics. Different subsets of CORD-19 should be used for
specific purposes, for example for making historical analyses on funding of spe-
cific research topics or for automatically extracting structured information. We
exemplified some approaches to segment CORD-19 in various ways.

Clearly, there are many areas for future COVID-19 work by the scientomet-
ric community. We conclude by suggesting three areas in particular. Firstly,
there seems to be a need for a comprehensive and ongoing mapping of COVID-
19-related research. A multidisciplinary map of COVID-19-related research,
considering diverse disciplinary perspectives and information needs, will be use-
ful to surface relevant research, also outside the biomedical domain. Secondly,
CORD-19 provides a virtuous example of open data sharing. The scientometric
community can contribute by creating and maintaining additional datasets on
COVID-19 research. Thirdly, as shown by our results, there is a lot of social
media attention for COVID-19 research. Indeed, the role of information, and
especially reliable scientific information, has been central to the unfolding of
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the current pandemic [41]. Consequently, a relevant area for future work is to
better understand the mechanics of online scientific information diffusion, using
altmetrics and other data sources. This line of work has the potential to provide
valuable information to experts and governments during the current and future
pandemics.

Data availability

Most of our analysis can be replicated using the code and following the instruc-
tions given in the accompanying repository: https://github.com/CWTSLeiden/
cwts_covid. We welcome contributions and suggestions, ideally by opening an
issue or doing a pull request. Analyses based on Altmetric, Dimensions, Twitter
and Web of Science data require access to these services.
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A Appendix

A.1 Topic top words

Top 20 words per topic, using the LDA model. Words consisting of one or two
characters are filtered out. Compare with Figure A.4 for the topic intensity over
time.

• Topic 0, Public health: “respiratory”, “infection”, “virus”, “patient”,
“child”, “influenza”, “acute”, “clinical”, “viral”, “pneumonia”, “symp-
tom”, “test”, “diagnosis”, “case”, “positive”, “detect”, “tract”, “severe”,
“cause”, “study”.

• Topic 1, Coronavirus outbreaks: “covid-19”, “COVID-19”, “pan-
demic”, “health”, “sars-cov-2”, “coronavirus”, “2020”, “public”, “care”,
“2019”, “patient”, “covid-19 pandemic”, “hospital”, “medical”, “emer-
gency”, “lockdown”, “healthcare”, “public health”, “response”, “Health”.

• Topic 2, Clinical medicine: “group”, “study”, “compare”, “rate”, “sig-
nificantly”, “high”, “result”, “patient”, “conclusion”, “year”, “difference”,
“analysis”, “control”, “score”, “significant”, “respectively”, “method”,
“associate”, “mean”, “total”.

• Topic 3, Molecular biology: “virus”, “sequence”, “coronavirus”, “strain”,
“gene”, “assay”, “sample”, “antibody”, “isolate”, “detect”, “analysis”,
“study”, “protein”, “human”, “genome”, “calf”, “result”, “acid”, “detec-
tion”, “infectious”.

• Topic 4, Public health: “study”, “review”, “include”, “health”, “re-
sult”, “datum”, “report”, “intervention”, “search”, “evidence”, “method”,
“practice”, “quality”, “research”, “risk”, “systematic”, “literature”, “con-
duct”, “identify”, “article”.

• Topic 5, Coronavirus outbreaks: “disease”, “case”, “infection”, “out-
break”, “SARS”, “transmission”, “country”, “epidemic”, “control”, “syn-
drome”, “respiratory syndrome”, “severe”, “report”, “severe acute”, “risk”,
“respiratory”, “infectious”, “death”, “China”, “spread”.

• Topic 6, Clinical medicine: “patient”, “treatment”, “case”, “aneurysm”,
“clinical”, “treat”, “lesion”, “artery”, “chest”, “stroke”, “image”, “acute”,
“outcome”, “result”, “follow-up”, “imaging”, “occlusion”, “report”, “en-
dovascular”, “complication”.

• Topic 7, Clinical medicine: “patient”, “surgery”, “laparoscopic”, “sur-
gical”, “complication”, “procedure”, “undergo”, “postoperative”, “per-
form”, “technique”, “case”, “result”, “time”, “pain”, “group”, “method”,
“repair”, “resection”, “patient undergo”, “mean”.
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• Topic 8, Immunology: “cell”, “infection”, “response”, “expression”,
“mouse”, “disease”, “lung”, “immune”, “increase”, “role”, “effect”, “gene”,
“receptor”, “study”, “tissue”, “mechanism”, “induce”, “level”, “cytokine”,
“function”.

• Topic 9, Epidemics: “model”, “datum”, “number”, “analysis”, “time”,
“result”, “network”, “different”, “base”, “method”, “dynamic”, “study”,
“propose”, “social”, “epidemic”, “paper”, “approach”, “individual”, “pop-
ulation”, “estimate”.

• Topic 10, Epidemics: “method”, “result”, “study”, “device”, “pres-
sure”, “test”, “image”, “temperature”, “flow”, “evaluate”, “forecast”,
“compare”, “measure”, “high”, “tissue”, “increase”, “system”, “concen-
tration”, “performance”, “time”.

• Topic 11, Molecular biology: “protein”, “virus”, “viral”, “cell”, “repli-
cation”, “coronavirus”, “activity”, “antiviral”, “membrane”, “sars-cov”,
“domain”, “infection”, “structure”, “host”, “binding”, “inhibitor”, “fu-
sion”, “interaction”, “hepatitis”, “site”.

• Topic 12, Immunology: “cell”, “vaccine”, “antibody”, “mouse”, “re-
sponse”, “infection”, “immune”, “antigen”, “induce”, “virus”, “culture”,
“human”, “line”, “t cell”, “vitro”, “vaccination”, “immunity”, “in vitro”,
“challenge”, “recombinant”.

• Topic 13, Public health: “disease”, “drug”, “development”, “review”,
“human”, “research”, “treatment”, “potential”, “approach”, “system”,
“provide”, “clinical”, “recent”, “include”, “develop”, “discuss”, “current”,
“technology”, “application”, “pathogen”.

• Topic 14, Clinical medicine: “patient”, “treatment”, “clinical”, “se-
vere”, “blood”, “disease”, “therapy”, “level”, “cancer”, “care”, “inten-
sive”, “serum”, “high”, “failure”, “plasma”, “oxygen”, “risk”, “unit”,
“heart”, “outcome”.
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A.2 Extra figures
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Figure A.1: Full text availability and data sources.
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Figure A.2: Scatter plot of the number of citations received by articles from
different years.

0 20000 40000 60000
Publication count

Medical and Health Sciences

Biological Sciences

Information and Computing Sciences

Engineering

Chemical Sciences

Studies in Human Society

Mathematical Sciences

Psychology and Cognitive Sciences

Economics

FO
R

 fi
rs

t l
ev

el

(a) First-level categories.

0 20000
Publication count

Clinical Sciences

Public Health and Health Services

Medical Microbiology

Immunology

Biochemistry and Cell Biology

Cardiorespiratory Medicine and Haematology

Genetics

Oncology and Carcinogenesis

Neurosciences

FO
R

 s
ec

on
d 

le
ve

l
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Figure A.3: Categories in the FOR classification in Dimensions. The empty
label accounts for articles without a FOR category.

28

.CC-BY 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted December 1, 2020. ; https://doi.org/10.1101/2020.04.20.046144doi: bioRxiv preprint 

https://doi.org/10.1101/2020.04.20.046144
http://creativecommons.org/licenses/by/4.0/


Top
ic 

#0

Top
ic 

#1

Top
ic 

#2

Top
ic 

#3

Top
ic 

#4

Top
ic 

#5

Top
ic 

#6

Top
ic 

#7

Top
ic 

#8

Top
ic 

#9

Top
ic 

#1
0

Top
ic 

#1
1

Top
ic 

#1
2

Top
ic 

#1
3

Top
ic 

#1
4

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

0.05

0.10

0.15

0.20

0.25

0.30

0.35

Figure A.4: Topic intensity over time, using the LDA model.
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Figure A.5: Cluster size in the top level and the bottom level clustering of the
citation network.
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(b) Second largest cluster.

Figure A.6: Breakdown by topic for the top level clustering of the citation
network.
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(a) Largest cluster.
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(b) Second largest cluster.
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(c) Third largest cluster.
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(d) Fourth largest cluster.

0.0 0.1 0.2 0.3 0.4
Proportion

Clinical medicine

Coronavirus outbreaks

Epidemics

Immunology

Molecular biology

Public health

G
en

er
al

 to
pi

c

(e) Fifth largest cluster.
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(f) Sixth largest cluster.

Figure A.7: Breakdown by topic for the bottom level clustering of the citation
network.
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