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Abstract
Purpose: The main purposes of this study were to analyze the document types and languages of published papers on coronavirus disease 2019 (COVID-19), along with the top authors,
publications, countries, institutions, and disciplines, and to analyze the co-occurrence of
keywords and bibliographic coupling of countries and sources of the most-cited COVID-19
literature.
Methods: This study analyzed 16,384 COVID-19 studies published between December 2019
and June 2020. The data were extracted from the Web of Science database using four keywords: “COVID-19,” “coronavirus,” “2019-nCoV,” and “SARS-CoV-2.” The top 500 mostcited documents were analyzed for bibliographic and citation network visualization.
Results: The studies were published in 19 different languages, and English (95.313%) was the
most common. Of 157 research-producing countries, the United States (25.433%) was in the
leading position. Wang Y (n=94) was the top author, and the BMJ (n=488) was the top source.
The University of London (n=488) was the leading organization, and medicine-related papers
(n=2,259) accounted for the highest proportion. The co-occurrence of keywords analysis identified “coronavirus,” “COVID-19,” “SARS-CoV-2,” “2019-nCoV,” and “pneumonia” as the most frequent words. The bibliographic coupling analysis of countries and sources showed the strongest
collaborative links between China and the United States and between the New England Journal of
Medicine and the JAMA.
Conclusion: Collaboration between the United States and China was key in COVID-19 research during this period. Although BMJ was the leading title for COVID-19 articles, the co-author link between New England Journal of Medicine and JAMA was the strongest.
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Introduction
Background/rationale: The first coronavirus disease 2019
(COVID-19) case was identified on November 17, 2019, in
Wuhan, the capital of Hubei Province in China [1]. The virus
reached at least 25 countries as of February 6, 2020, and became global soon after [2].
This pandemic led researchers from various disciplines to
produce a huge number of papers: some are medicine-related,
while some are healthcare- and virology-related. Understanding ongoing COVID-19–related research trends has become
essential, and a bibliometric analysis of the relevant published
literature may be able to provide some insights in this respect.
Meanwhile, several COVID-19–related bibliometric papers
have added some relevant findings to the international scholarship. Some researchers took only recent publications into
account [3-5], while others analyzed publications from a longer time span [6,7]. A few common measurements of these
studies were top journals, authors, publication types, countries, institutions, and languages, publication citations, and
bibliographic coupling analyses. These studies found English
to be the top language [4,8]; human studies [8] and epidemiology [4] to be the top focuses; the BMJ [8,9], the Journal of
Virology [7], Viruses [1], The Lancet [9], and the Journal of
Medical Virology [4] to be the top journals; original articles [1]
and review articles [8] to be the top publication types; Memish ZA [1] and Yuen KY [7] to be the top authors; the University of Hong Kong [1,7,9] to be the top institution; and China
[1,9] and the United States [7] to be the top countries.
Some other relevant bibliometric studies [3,5,6,10-14] analyzed similar indices, having one or more of the following
limitations: they only mentioned the most productive country
and the most common language, type, and source, but did not
extend the results and explanation, such as the number of
countries, types, and languages of the publications; they often
did not mention the data collection period, which makes it
difficult to understand the context; most of their data and extent were small and limited, failing to produce a broader and
representative picture of COVID-19 research trends; and they
were likely to produce contradictory results, although different research aims of the papers also could be responsible for
such different results.
Objective: The present study aimed to present a comprehensive picture of COVID-19 research by analyzing all relevant
published papers during the chosen time span. This study attempted to present both linear and graphical representations
of the bibliometric data: document types and languages of the
published papers, along with the top authors, publications,
countries, institutions, and disciplines. Furthermore, it aimed
to identify the co-occurrence of keywords and bibliographic
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coupling of countries and the sources of the most-cited documents.

Methods
Ethics statement: Neither approval by the institutional review
board nor informed consent was required because this was a
literature-based study.
Study design: This was a bibliometric study of a specific topic
from a literature database.
Data sources/measurement: Bibliometric data were extracted
from the Web of Science database. The data processing was
conducted in three phases. First, the relevant literature was
searched with four selected keywords, adding the Boolean
operator “OR”: “COVID-19” OR “Coronavirus” OR “2019nCoV” OR “SARS-CoV-2.” The search included the title, abstract, and author’s keywords. The keywords were determined
based on previous studies. For example, some studies used
“coronavirus” and “COVID-19” to search the literature [1],
while others used “SARS-CoV-2” and “COVID-19” [8]. A
study used the 23 most common keywords to search the Scopus database for available COVID-19–related literature [9].
From December 2019 to June 2020, 16,384 scholarly publications appeared in different sources. In December 2019, 793
papers were published, which was 4.84% of the total share.
However, the publication number surged in 2020. From January to June 2020, 15,591 papers were published, accounting
for 95.16% of the total share. Second, the data were downloaded from the database in the .txt file format. The downloaded file was transformed, restructured, and imported into
a statistical program for the final analysis. Graphical illustrations of the co-occurrence of keywords and bibliographic
coupling analysis were produced with VOSviewer 1.6.15
(https://www.vosviewer.com/), based on the data of 500 mostcited publications from the total publications to provide some
insights regarding trends in COVID-19 research. It should be
noted that Web of Science gives access to citation data for up
to 500 documents. Third, the data processing had three tiers:
general analysis, top percentile analysis, and bibliographic and
citation network analysis. The two indices in the general analysis were the types and languages of the published papers.
The five indices in the top percentile analysis were the top 10
authors, sources, countries, organizations, and disciplines of
the published papers. In the percentile indices, a total of
55,352 authors, 2,964 sources, 159 countries, 12,805 organizations, and 221 disciplines were found in the 16,384 published
papers. The co-occurrence analysis focused on both authors’
and all keywords, while the bibliographic coupling analysis
focused on countries’ and sources’ coupling.
Statistical methods: Descriptive statistics were applied. IBM
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SPSS Statistics ver. 25 (IBM Corp., Armonk, NY, USA) was
used for the analysis

Results
Document types: Fifteen types of documents were found (Table 1). Of them, articles had the highest share (n = 6,556,
40.015%), followed by editorial material (n = 4,138, 25.256%).
It is important to mention that many papers from certain categories often overlap, which may increase the sum of the papers. For example, an article or a review can also be an early
access paper.
Languages: Papers were found in 19 different languages (Table
2). Of them, English was disproportionately common (n =
15,616, 95.313%), followed by German (n = 203, 1.239%) and
Spanish (n=196, 1.196%). Catalan, Croatian, Icelandic, and Indonesian were on the bottom of the list, with only 1 (0.006%)
paper each.
Top authors: The top 10 authors accounted for 0.02% of the
total authors who produced 5.663% (n = 928) of the total output (Table 3). A remarkable number of authors were anonymous (n = 282, 1.721%). Otherwise, Wang Y (n = 94) produced the highest number of papers, followed by Zhang Y
(n = 88) and Li Y (n = 77).
Top sources: The top 10 sources of publications constituted
0.34% of the total sources. They published 1,974 papers, or
12.049% of the total (Table 4). Of them, the BMJ (n = 488)
published the highest number of papers, followed by the JourTable 1. Types of publications
Rank

Document type

No. of publications

% of total

1

Article

6,556

40.015

2

Editorial material

4,138

25.256

3

Early access

3,878

23.669

4

Letter

3,398

20.740

5

Review

1,502

6

News item

631

7

Correction

8
9

nal of Medical Virology (n = 303) and the Journal of Infection
(n = 261).
Top countries: The top 10 countries constituted 6.29% of the
total countries. Unlike the top 10 authors and sources, the top
10 countries produced the majority of publications, accounting for 89.312% (n = 14,633) of the total output (Table 5). The
United States secured the leading position with 4,167 pubTable 2. Languages of publications
Rank

Language

No. of publications

% of total

1

English

15,616

95.313

2

German

203

1.239

3

Spanish

196

1.196

4

Italian

105

0.641

5

French

90

0.549

6

Portuguese

39

0.238

7

Norwegian

32

0.195

8

Hungarian

31

0.189

9

Russian

24

0.146

10

Turkish

24

0.146

11

Korean

5

0.031

12

Polish

5

0.031

13

Chinese

4

0.024

14

Czech

3

0.018

15

Dutch

3

0.018

16

Catalan

1

0.006

17

Croatian

1

0.006

18

Icelandic

1

0.006

19

Indonesian

1

0.006

Table 3. Top 10 authors
Rank

Author

No. of publications

% of total

9.167

1

Anonymous

282

1.721

3.851

2

Wang Y

94

0.574

130

0.793

3

Zhang Y

88

0.537

Meeting abstract

20

0.122

4

Li Y

77

0.470

Data paper

13

0.079

5

Wang L

72

0.439

6

Liu Y

69

0.421

10

Book chapter

7

0.043

11

Book review

4

0.024

7

Mahase E

66

0.403

12

Biographical item

3

0.018

8

Li L

62

0.378

13

Proceedings paper

3

0.018

9

Wang J

62

0.378

14

Dance performance review

1

0.006

10

Zhang L

56

0.342

15

Reprint

1

0.006

928

5.663
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lished papers, followed by China (n = 2,979) and Italy (n =
1,921). It should be mentioned that many publications may
share two or more countries at the same time.
Top institutions: The top 10 organizations comprised 0.08%
of the total organizations. They cumulatively produced 2,895
papers, which is 17.67% of the total output (Table 6). Of them,
the University of London (n = 488) had the highest output,
while Harvard University (n = 403) and the University of California system (n = 352) were in the second and third position
in the list, respectively.
Top focuses: The top 10 disciplines accounted for 4.53% of the
total disciplines. They produce 8,814 papers and 53.797% of
the total output (Table 7). Medicine-related papers (n = 2,259)
were most common, followed by public environment-related
(n = 1,203) and infectious disease-related papers (n = 1,146).

Co-occurrence of keywords for 500 most-cited articles: In the
analysis of co-occurrence of all keywords, 83 out of 1,003 keywords met the threshold of at least five occurrences, producing five clusters, 1,254 links, and a total link strength of 3,061
(Fig. 1). The top repetitions were: coronavirus (n = 105), COVID-19 (n = 96), SARS (n = 77), pneumonia (n = 77), SARSCoV-2 (n = 57), acute respiratory syndrome (n = 53), infection
(n = 40), and 2019-nCoV (n = 38). In the analysis of the cooccurrence of authors’ keywords, 51 out of 503 keywords met
the threshold with a minimum of three occurrences, producing nine clusters, 304 links, and a total link strength of 724
(Fig. 2). The top repetitions were: COVID-19 (n = 95), coronavirus (n = 70), SARS-CoV-2 (n = 54), 2019-nCoV (n = 37),
and pneumonia (n = 28).
Bibliographic coupling for the 500 most-cited articles: In the

Table 4. Top 10 sources

Table 5. Top 10 countries

Rank

Source title

No. of publications % of total

Rank

Country

No. of publications

% of total

1

BMJ

488

2.979

1

United States

4,167

25.433

2

Journal of Medical Virology

303

1.849

2

China

2,979

18.182

3

Journal of Infection

261

1.593

3

Italy

1,921

11.725

4

Lancet

191

1.166

4

United Kingdom

1,575

9.613

5

Cureus

154

0.940

5

Germany

745

4.547

6

Nature

136

0.830

6

India

738

4.504

7

Critical Care

120

0.732

7

Canada

730

4.456

8

JAMA

113

0.690

8

France

662

4.041

9

New England Journal of Medicine

113

0.690

9

Australia

620

3.784

95

0.580

10

Spain

496

3.027

1,974

12.049

Total

14,633

89.312

10

Head and Neck
Total

Table 6. Top 10 organizations
Rank

Organization

Table 7. Top 10 disciplines
No. of publications % of total

Rank

Discipline

No. of publications % of total

1

University of London

488

2.979

1

Medicine, general/internal

2,259

13.788

2

Harvard University

403

2.460

2

7.343

University of California system

352

2.148

Public, environmental, and
occupational health

1,203

3
4

Huazhong University of Science
Technology

339

2.069

3

Infectious diseases

1,146

6.995

4

Surgery

827

5.048

5

Harvard Medical School

238

1.453

5

Virology

733

4.474

6

Wuhan University

220

1.343

6

Immunology

612

3.735

7

University College London

218

1.331

7

Cardiac, cardiovascular systems

531

3.241

8

Chinese Academy of Sciences

217

1.324

8

Oncology

525

3.204

9

Inserm

216

1.318

9

Medicine, research/experimental

497

3.033

204

1.245

10

2,895

17.670

10

University of Toronto
Total
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Pharmacology pharmacy
Total

481

2.936

8,814

53.797
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analysis of bibliographic coupling of countries, 24 out of 62
countries met the threshold with a minimum of five documents, producing four clusters (Fig. 3). The top countries
were China (n = 275), the United States (n = 160), the United
Kingdom (n = 68), and Italy (n = 37). The strongest collaborative link was found between China and the United States
(35,811). In the analysis of bibliographic coupling of sources,
23 of 179 sources met the threshold with a minimum of five
documents, producing three clusters (Fig. 4). The top sources
were New England Journal of Medicine (n = 42), JAMA (n =
30), and The Lancet (n = 30). The strongest link was between
New England Journal of Medicine and JAMA (267), followed
by JAMA and The Lancet (249) and New England Journal of
Medicine and The Lancet (238).

Discussion
Key results: This bibliometric study analyzed 16,384 Web of
Science-indexed COVID-19 studies published between December 2019 and June 2020. The analysis presented some
novel findings. First, the data contained 15 types of publications, of which articles were most common, followed by editorial materials. This finding indicates a surge in original COVID-19 research publications, most of which may be related
to medicine and public health. Some previous studies also
found similar results, but with articles followed by either re-

Fig. 1. Co-occurrence of all keywords. Red (cluster 1), green (cluster 2), blue
(cluster 3), yellow (cluster 4), and violet (cluster 5) represent five clusters.

Fig. 2. Co-occurrence of authors’ keywords. Red (cluster 1), green (cluster 2),
deep blue (cluster 3), yellow (cluster 4), violet (cluster 5), light blue (cluster 6),
orange (cluster 7), brown (cluster 8), and pink (cluster 9) represent nine clusters.

Fig. 3. Bibliographic coupling of countries. Red (cluster 1), green (cluster 2),
blue (cluster 3), and yellow (cluster 4) represent four clusters.

Fig. 4. Bibliographic coupling of sources. Red (cluster 1), green (cluster 2), and
blue (cluster 3) represent three clusters.
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views and notes [1] or reviews and short commentaries [4],
whereas some studies found that only reviews were the most
popular type of publications [8]. Second, of the 19 different
languages, English has the largest share, followed by German
and Spanish. Two other studies produced almost the same results [4,8], except with Chinese in the second position after
English [4]. Third, the 10 leading countries produced ninetenths of the total publications. The United States was found
to be the leading country with the highest publications, followed by China, which is similar to a previous result [7].
However, two previous studies [1,9] produced contradictory
results, showing China to be the leading country. Fourth, the
10 leading authors accounted for a small proportion of papers. Wang Y was found to be the leading researcher, whereas
other studies found Memish ZA and Yuen KY to be the leading authors [1,7]. The list of the top researchers indicated that
although the US produced the highest number of papers,
Chinese researchers were in the leading position in terms of
the number of publications. Fifth, the present study found
that the BMJ was the source of the most COVID-19 studies,
followed by the Journal of Medical Virology; this both supports
[8] and contradicts [1,4] previous results. It should be kept in
mind that the highest paper production does not guarantee
the highest number of citations: therefore, this study also incorporated an analysis of the most-cited documents for better
understanding the sources.
Sixth, the University of London produced the highest number of papers, followed by Harvard University. In contrast,
three studies [1,7,9] found that the University of Hong Kong
was the top-producing institute. The leading institutions also
hint towards the existence of three contemporary research
hotspots in the United Kingdom, the United States, and China. Seventh, medicine-related publications were the most
common in terms of discipline, followed by environmental
health- and infectious disease-related papers. This finding
suggests that researchers are placing a strong emphasis on the
medical aspects of COVID-19, whereas a previous result
showed epidemiology in the leading position [4]. Eighth, the
co-occurrence network analysis of the 500 most cited papers
showed that the five most common repetitive keywords:
“coronavirus,” “COVID-19,” “SARS-CoV-2,” 2019-nCoV,” and
“pneumonia.” This result is similar to previous findings [9].
Ninth, the bibliographic coupling analysis of countries and
sources showed the strongest collaborative links between
China and the United States, and between New England Journal of Medicine and JAMA.
Limitation: The co-occurrence network analyses were done
with only 500 most-cited articles. If the entire dataset had
been included, the results may have been different.
Conclusion: This study offers a broader picture of COVID-19
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research output for academics and researchers, presenting
some novel results that both support and contradict previous
studies. Moreover, the addition of the co-occurrence and bibliographic coupling analyses of the most-cited literature also
helped to shed light on some trends in COVID-19 research.
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