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Abstract—COVID-19 was declared a pandemic by World Health Organiza-
tion in March 2020. Since then, it has attracted the enormous attention of re-
searchers from around the world. The world has gone through previous instanc-
es of corona-viruses such as Severe Acute Respiratory Syndrome and Middle
Eastern Respiratory Syndrome. Nevertheless, none was of these were of this se-
rious nature as COVID-19. In this research, we carry out a bibliometric analysis
of coronavirus research using the Scopus database. However, we restricted our-
selves to the Gulf Cooperation Council countries, comprising Bahrain, Kuwait,
Oman, Qatar, Saudi Arabia, and the United Arab Emirates. The analysis was
performed using Biblioshiny software. We analyzed 4288 articles written by
24226 researchers from 1994 till 2021, published in 1429 sources. The number
of authors per publication is 5.65. A bulk of the research (more than 68%) ap-
peared in the form of articles. More than 43% of the publications appeared in
2020 and more than 44% in 2021. Saudi Arabia appears the most-cited country,
followed by Qatar. Journal of Infection and Public Health published the most
number of papers, whereas New England Journal of Medicine is the most-cited
one. Memish, Z.A. wrote the maximum number of papers. The top source, ac-
cording to the H-index, is the Journal of Virology. Furthermore, the two most
prolific universities are King Saud University and King Abdulaziz University,
both from Saudi Arabia. The research uncovered deep learning as a niche theme
used in recent publications. The research landscape continues to alter as the
pandemic keeps on evolving.
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1 Introduction

Since early 2020, the entire world is grappling with the pandemic of coronavirus
disease 2019 (COVID-19). As of Aug 22, 2021, there have been more than 204 mil-
lion cases of COVID-19 and more than four million deaths (2.11% of the total cases)
worldwide. Similarly, more than 183 million people (89.8%) have recovered from this
disease [1]. The worst affected countries are the USA, India, Brazil, Russia, France,
UK, Mexico, Peru, Italy, and Columbia in terms of the total cases and total deaths.
COVID-19 was first found in Wuhan, China, in December 2019. It was declared as a
pandemic by the World Health Organization (WHO) on Mar 11, 2020.
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Bibliometric studies approach the given problem by analyzing the related publica-
tions from different databases such as PubMed, Scopus, and Web of Science. Two
coronavirus outbreaks occurred in the last 20 years, namely, the Severe Acute Respir-
atory Syndrome (SARS) in 2002-2003 in China, and the Middle East Respiratory
Syndrome (MERS) in 2012 in the Middle East. However, they have not been exten-
sively studied through bibliometric research. On the contrary, COVID-19 has been
studied in detail during 2020 and 2021. Guleid et al. [2] conducted a bibliometric
analysis of COVID-19 in Africa.

Similarly, Zyoud [3] tried to find the Arab world’s contribution to COVID-19 re-
search through a bibliometric study. However, we know of no previous work where
the researchers have studied the coronavirus from a bibliometric perspective in the
Gulf Cooperation Council (GCC) countries. This paper discusses a thorough biblio-
metric analysis of coronavirus research in GCC using the Scopus database. GCC
consists of six countries, Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and United
Arab Emirates (UAE). It was founded in 1981 and comes at seventh place in the
world in terms of total GDP and the per capita GDP. We analyzed the growth of the
scientific production related to coronavirus specific to the GCC region. We found the
most active countries in research; most-cited authors, papers, and countries, collabora-
tion networks of countries, researchers, and institutions.

The rest of the paper is organized as follows: Section 2 presents a literature review,
whereas the methodology is discussed in Section 3. The results are discussed in Sec-
tion 4, and the paper is concluded in Section 5 along with providing some future
works.

2 Literature review

Gong et al. [4] performed a bibliometric analysis on the early research on COVID-
19. They studied 1500 research papers retrieved from PubMed and China National
Knowledge Infrastructure from Jan 1, 2020, till Mar 8, 2020. They found that the
number of Chinese articles was more than 2.5 times compared to those written in the
English language, especially after mid-Feb 2020. One of the reasons could be that
China was the most affected country during the early months of the pandemic. A
strong collaboration between the USA and China was observed, whereas Saudi Ara-
bia was the only GCC country that appeared in the collaboration network. Moreover,
a consolidated knowledge map including diagnosis, treatment, prevention and control,
and the prognosis was also presented.

Zyoud [3] examined the contribution of the 22 countries of the Arab world for
COVID-19 research using bibliometric analysis. Six thousand one hundred thirty-one
documents were analyzed, amounting to 4.26% of the global research. More than 35%
were published by Saudi Arabia, followed by Egypt (20.78%) and UAE (11.73%).
International Journal of Environmental Research and Public Health was found to be
the most sought-after journal. Four of the ten most productive institutions belong to
Saudi Arabia, with King Saud University being at the top with 429 publications (7%
of the total).
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In [5], the researchers approached coronavirus from a Scientometrics point of
view. They analyzed 50 years (1970-2019) of articles related to coronaviruses. The
data included 5128 articles obtained from the Web of Science.

Zyoud [6] conducted a bibliometric analysis of MERS coronavirus and analyzed
883 publications written in four years, between 2012 and 2015. Most of the articles
are written by the USA (319) and Saudi Arabia (113). Farooq et al. [7] focused only
on Web of Science publications related to COVID-19, and that too for 2019 and 2020.
They analyzed 6694 papers, out of which 324 were published in 2019 and got 2105
citations, whereas 6370 publications were observed in the first six months of 2020,
gathering 37,965 citations. USA and China were found to be the most productive
countries. However, two Chinese universities, Huazhong University of Science and
Technology and Wuhan University, published the highest number of papers and col-
lectively got more than 10000 citations.

Kagan et al. [8] analyzed more than 45 million publications from the last 20 years
to uncover the scientometrics trends of earlier coronaviruses, including SARS and
MERS. Most of the research originated in China and the USA, as found by many of
the related researches. Lou et al. [9] performed a bibliometric analysis of COVID-19
and worked on 183 publications retrieved from the PubMed database. They searched
for the keywords “COVID-19” from January 14, 2020, to March 1, 2020. Neverthe-
less, they only analyzed the title, corresponding author, language, publication time
while omitting the abstracts. COVID-19 Open Research Dataset (CORD-19) is freely
available for researchers [10]. It has more than 52,000 publications, where more than
41,000 are full-texts.

Zyoud and Al-Jabi [11] performed a preliminary analysis of COVID-19 based on a
bibliometric study. They studied more than 19,000 papers published between Dec
2019 and June 19, 2020, which are available in the Scopus database. According to
their research, the USA published the most papers, followed by China, Italy, and the
UK. British Medical Journal was the most productive in terms of papers (522 or
2.74% of the papers), and Huazhong University of Science and Technology, China,
was the most prolific institution for COVID-19 research and published more than 2%
of all research articles.

Ho et al. [12] conducted a bibliometric analysis of 674 publications related to ten
psychology-related Web of Science categories in the social citation index. 46% of the
articles are related to clinical psychology. Similarly, 24% of the publications are Edi-
torials and letters.

Chahrour et al. [13] recommended increasing the research activity related to
COVID-19. PubMed and WHO database for COVID-19 publications were explored
and only 564 publications were analyzed. Surprisingly, 67% of the papers were writ-
ten by China. The study was conducted during the earlier days of the pandemic.

Luo [14] gave a data-driven estimation regarding the end of COVID-19 in various
countries. The proposed epidemic model was based on Regression. His research pre-
dicted on April 26, 2020 that the pandemic would peak on May 24, 2020, in Saudi
Arabia and end entirely by June 1, 2020. However, COVID-19 cases keep coming
today, and multiple peaks have been observed in various countries.
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3 Methodology

This research employs a bibliometric method to analyze the available literature on
different types of coronavirus. However, we focused only on the six countries of the
GCC. The key approach is founded on the analysis and measurement of the scientific
literature related to coronavirus. Scopus was chosen as the search engine since it is
one of the main sources of scientific literature. The following search query was exe-
cuted in the Article title, Abstract, Keywords field.

T1 =TITLE-ABS-KEY (coronavirus OR corona AND virus OR covid OR sars OR
"Severe Acute Respiratory Syndrome" OR MERS OR "MIDDLE EAST
RESPIRATORY SYNDROME" OR covid-19 OR sars-cov-2). Six GCC countries are
used as the country keys.

This article's data were retrieved from Scopus on Aug 5, 2021, and contained 4288
publications. The earliest publications are from 1994, and the latest ones are pub-
lished in 2021. The papers were published in 1429 sources. The sources include arti-
cles, book chapters, conference papers, data papers, letters, notes, editorials, reviews,
and short surveys. We perform a quantitative analysis and present our research find-
ings in the form of graphs and network models.

R-studio is an IDE for R, a programming language used for statistical computation.
We used Biblioshiny, an app for bibliometrix, which is, in turn, an R-studio tool to
perform science mapping analysis. It summarizes the data in the form of total authors,
total citations, single-author, and multiple-author publications.

4 Experiments and results

Here, we provide the results obtained from biblioshiny. The average citation per
document is 16.29. Furthermore, the number of authors is 24226, where the single-
authored documents were just 258, and the rest were multi-authored ones. The aver-
age number of documents per author was 0.177. Table 1 provides an insight into the
various types of available documents. Most of the documents are articles (2917,
68.03%), followed by reviews (769, 17.93%).

Figure 1 shows the top 20 most relevant sources. The most common source is the
Journal of Infection and Public Health, where 102 documents were published. The
next one on the list is the International Journal of Environmental Research, containing
91 papers. Similarly, 83 papers were published in the International Journal of Infec-
tious Diseases. Only six journals published more than 50 papers.
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Table 1. Document type-wise distribution in Coronavirus research

Document types No. of records Percentage
Article 2917 68.03
Article in press 0 0.00
Book 0 0.00
Book Chapter 18 0.42
Conference paper 83 1.94
Conference Review 0 0.00
Data paper 3 0.07
Editorial 121 2.82
Erratum 3 0.07
Letter 270 6.30
Note 80 1.87
Review 769 17.93
Short survey 24 0.56

Most Relevant Sources
JOURNAL OF INFECTION AND PUBLIC HEALTH
INTERNATIONAL JOURNAL OF ENVIRONMENTAL RESEARCH AN
INTERNATIONAL JOURNAL OF INFECTIOUS DISFASES
FLOS ONE
TRAVEL MEDICINE AND INFECTIOUS DISEASE
EMERGING INFECTIOUS DISEASES
SAUDI JOURNAL OF BIOLOGICAL SCIENCES
SAUDI MEDICAL JOURNAL
COMPUTERS MATERIALS AND CONTINUA
$  JOURNAL OF BIOMOLECULAR STRUGTURE AND DYNAMICS
RESULTS IN PHYSICS
JOURNAL OF MEDICAL VIROLOGY
RUSK MANAGEMENT AND HEALTHCARE POLICY
SAUDI PHARMACEUTICAL JOURNA
SCIENTIFIC REPOATS
FRONTIERS IN FUBLIC HEALTH
VIRUSES

VACCINES

FRONTIERS IN MEDICINE

N. of Dacuments

Fig. 1. Top 20 most relevant sources
Figure 2 shows the top 20 most cited sources. The topmost cited source is the New
England Journal of Medicine, containing 4025 citations. Similarly, 3633 citations are

for the papers published in the Lancet journal. One can notice that only four journals
were able to get more than 2000 citations.
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Fig. 2. Top 20 most cited sources

Figure 3 depicts the annual scientific production. It can be seen that the publica-
tions increased rapidly in the year 2020 (1853 or 34.69%) and 2021 (1878) with the
onset of COVID-19. The publications increased to 79 in 2014, 99 in 2016, and slight-
ly decreased to 96 in 2019.

Annual Scientific Production
Articles

1500~

s00-

1804 1908 1898 2000 2002 2004 2008 2008 2010 012 201 2016 2018 2020

Fig. 3. Annual Scientific Production from 1994 till 2021

Figure 4 shows the average article citations per year between 1994 and 2021. This
graph is very interesting, and one can observe two peaks, one in 2012 and the other in
2021. The first peak coincided with the discovery of MERS and the second one corre-
sponds to the second year of the COVID-19 pandemic. In both of these years, the
average article citations increased to more than 45.
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Average Article Citations per Year

Citations

1984 1858 1988 2000 2002 2004 2008 2008 ) ;02 2014 2018 2018 2020
Year

Fig. 4. Average article citations per year

Table 2 shows the most frequent words found in the Abstracts. As expected, the
most common word is covid- which is found 10127 times. The other two most com-
mon words are patients and coronavirus, having 4773 and 3579 occurrences, respec-
tively. In Titles of the papers, the most common words are covid-, coronavirus, and
pandemic. This depicts a trend that while the word patients are commonly used in the
Abstracts, it is generally avoided in the Titles. Similarly, the most common keywords
supplied by the researchers are covid-19, sars-cov-2, and coronavirus.

Table 2. The most frequent words found in the Abstracts

Most frequent words Frequency
covid- 10127
patients 4773
coronavirus 3579
pandemic 3384
disease 3235
study 3184
health 2764
sars-cov- 2739
respiratory 2619
infection 2563

Figure 5 shows the three-field plot. The authors are on the left side of the figure,
whereas the countries are in the middle, and the affiliations are on the right side.
Among the GCC countries, only Saudi Arabia and Qatar appear in the middle. Simi-
larly, most of the affiliations are related to Saudi Arabian universities, as could be
seen on the right side of the figure. Nevertheless, some universities from other GCC
countries appear as well, such as the University of Sharjah and the United Arab Emir-
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ates university from UAE, and Qatar University from Qatar. This figure shows that
most of the publications are written by Halwani, R., Mem-ish, Z.A., Arabi, Y.M, and
Al-Tawfiq, J.A., which have a strong relationship with Saudi Arabia, France, and the
USA.

King saud university

R
0/ king al azi—z%

saudi arabia

———azharel =
e
mish za
halwanir

~ King faisal university-II

Fig. 5. Three-field plot for researchers, countries, and institutions

Figure 6 shows the most-cited countries. While Saudi Arabia has 23150 citations,
Qatar has got only 2299 citations. On the other hand, Kuwait, Oman, and Bahrain
have 706, 661, and 140 citations. Average article citations have also been analyzed.
Saudi Arabia, Qatar, Kuwait, Oman, and Bahrain have an average article citation of
15.31,9.42, 7.06, 5.90, and 4.38.

Most Cited Countries
SAUDI ARASIA
NETHERLANDS
UsA
UNITED KINGDOM
QATAR
GERMANY
CHINA
FRANCE
coLowsia
HONG KONG

EGYRT

Countries

INDIA
ITALY

SWITZERLAND
KUWAIT
OMAN

SOUTH AFRICA
CANADA

AUSTRALIA

GREECE

g

20000

10000
N of Citations

Fig. 6. Top 20 most cited countries
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Moreover, Figure 7 shows the top 20 countries according to the number of citations
per year. The Netherlands is at the top with 326.95 average article citations per year.
Only one country from GCC, Saudi Arabia, appears in the list at number 19, with
15.31 citations per year.

Most Cited Countries.
NETHERLANDS
coLoma
HONG KONG
SOUTH AFRICH
GERMANY
GREECE
POLAND
SWITZERLAND
FRANCE

UNITED KINGOGM

Countries

SWEDEN
CHINA
MACEDONIA
MALTA
SERBIA
NEW ZEALAND
usa
ALY
SAUDI ARABIA

ROMANIA

H
H

N.of Cilations per Year

Fig. 7. Top 20 most cited countries per year

Figure 8 shows the most relevant authors in terms of the number of publications.
Only Memish, Z.A., and Al-Tawfiq, J.A. were able to publish more than 100 papers.

Most Relevant Authors

MEMISH 24
ALTAWFIQ A
ARABI VM
AZHAREI

RABAAN A%

Authors.

HALWANI R

ZUMLAA

ASSIRIA

DHAMA K

RODRIGUEZ MORALES AJ

Fig. 8. Top ten most relevant authors
Figure 9 shows the analysis of author productivity while employing Lotka’s law.

13414 out of 24226 authors (55.4%) published only a single article related to corona-
virus. Similarly, 20.3% wrote two articles, and 4.4% wrote three articles.
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The Frequency Distribution of Scientific Productivity

% of Authors

Documents written

Fig. 9. Frequency distribution of authors’ productivity

Global citations help to find the number of citations received by a document from
other documents present in the data set. The top ten most cited papers are given in
Table 3. The most cited paper is Isolation of a Novel Coronavirus from a Man with
Pneumonia in Saudi Arabia by Zaki et al. [15] and appeared in the New England
Journal of Medicine in Nov 2012. It has 2864 citations. This coincided with the dis-
covery of MERS coronavirus.

Furthermore, the second most cited paper is The continuing 2019-nCoV epidemic
threat of novel coronaviruses to global health — The latest 2019 novel coronavirus
outbreak in Wuhan, China by Hui et al. [16] and published in International Journal of
Infectious Diseases in Feb 2020, one month before WHO declared COVID-19 as a
pandemic. This paper has been cited 1227 times and has the highest total citations
(TC) per year (613.5) and the highest normalized TC. It is pertinent to mention that
Memish, Z.A. is also one of the authors of this paper.

Table 3. Top ten most cited papers

Paper Journal Total Citations | T.C. per |Normalized
(TC) Year T.C.
Zaki et al [15]. (2012) NEW ENGL ] MED 2864 286.4 6.8648
Hui et al. [16]. (2020) INT J INFECT DIS 1227 613.5 71.0665
Raj etal. [17]. (2013) NATURE 1070 118.8889 | 6.4244
E‘;‘}“é‘:f;;l)worales ctal TRAVEL MED INFECT DIS 900 450 52.127
Assiri etal. [19]. (2013) LANCET INFECT DIS 827 91.8889 | 4.9654
Assiri et al. [20]. (2013) NEW ENGL ] MED 779 86.5556 | 4.6772
Zumla et al. [21]. (2016) NAT REV DRUG DISCOV 775 129.1667 | 14.5893
Alhazzani et al. [22]. (2020)|  INTENSIVE CARE MED 697 3485 40.3695
De Groot et al. [23]. (2013) J VIROL 683 75.8889 | 4.1008
2;%“1 g"hemee“ etal. [24]. mBio 566 56.6 13567
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Figure 10 shows the Source impact for various publication venues in terms of the
Hirsch (h) index. It is an author’s (or journal’s) number of published articles (h), each
cited in other papers at least 4 times. The highest H-index (30) is exhibited by the
Emerging Infectious Diseases journal, which started in 2013. Coronavirus is a viral
disease, which is perhaps why the top four journals are related to infectious diseases.
Similarly, the International Journal of Infectious Diseases comes second with a value
of 24, followed by Travel Medicine and Infectious Disease having an H-index of 21.
The list also includes two Saudi journals, Saudi Journal of Biological Sciences and
Saudi Medical Journal, with H-indices of 9 and 8. Eleven journals have an h-index
greater than or equal to 10.

EMERGING INFECTIOUS DISEASES
NTERNATIONAL JOURNAL OF INFECTIOUS DISEASES
TRAVEL MEDICINE AND INFECTIOUS DISEASE

JOURNAL OF INFEGTION AND PUBLIC HEALTH

PLOS ONE

NEW ENGLAND JOURNAL OF MEDICINE

JOURNAL OF BICMOLECULAR STRUCTURE AND DYNANICS

THE LANGET INFECTIOUS DISEASES

JOURNAL OF MEDICAL VIROLOGY

SCIENCE OF THE TOTAL ENVIRONMENT

Sources

®
2
3
3
o
Q

AMERICAN JOURNAL OF INFECTION CONTROL
INTERNATIONAL JOURNAL OF ENVIRONMENTAL RESEARCH AND PUBLIC HEALTH
SALDI JOURNAL OF BIDLOGICAL SCIENCES

EURQPEAN REVIEW FOR MEDICAL AND PHARMACOLOGICAL SCIENCES
SCIENTIFIC REPORTS

CHADS, SOLITONS AND FRACTALS

JOURNAL OF M

BMC INFECTIOUS DISEASES

THE LANCET

SAUDI MEDICAL JOURNAL

h_index

Fig. 10. Top 20 sources according to the H-index

Figure 11 depicts the most relevant affiliations. The maximum number of publica-
tions (746) is by King Saud University, Saudi Arabia, whereas King Abdulaziz Uni-
versity, Saudi Arabia, published 635 papers. Similarly, King Saud Bin Abdulaziz
University for Health Sciences, also from Saudi Arabia, published 320 papers.
Among the top 10 universities, two belong to UAE (University of Sharjah and United
Arab Emirates University), and one is from Qatar (Qatar University). Seven universi-
ties published more than 200 papers.

Figure 12 shows the Multiple Country Publications (MCP) and Single Country
Publications (SCP) for various countries while considering the corresponding author.
Saudi Arabia has the largest MCP (735) as well as SCP (777). The following country
on the list is Qatar having 145 for MCP and 99 for SCP. The MCP ratio, defined as
the ratio of Multiple Country Publications to the total publications for Saudi Arabia,
Qatar, Oman, Kuwait, and Bahrain, is 0.486, 0.406, 0.384, 0.490, and 0.375, respec-
tively. These ratios show that the researchers in Kuwait and Saudi Arabia favored
MCP greatly compared to the other GCC countries.
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Most Relevant Affiliations

KING SAUD UNIVERSITY

KING ABOULAZIZ UNIVERSITY

KING SAUD BIN ABOULAZIZ UNIVERSITY FOR HEALTH STIENCES
UNIVERSITY GF SHARIAH

IMAM ABDULRAHMAN BIN FAISAL UNIVERSITY

MINISTRY GF HEALTH

QATAR UNIVERSITY

ALFAISAL UNIVERSITY

UNITED ARAB EMIRATES UNIVERSITY

KING FAISAL UNIVERSITY

Affiliations

IAZAN UNIVERSITY

TAIF UNIVERSITY

KING KHALID UNIVERSITY

CAIRO UNIVERSITY

QASSIM UNIVERSITY

JOMNS HOPKINS ARAMCO HEALTHCARE
UMM AL-OURA UNIVERSITY

TAIBAH UNIVERSITY

JOUF UNIVERSITY

KUWAIT UNIVERSITY

=

ano
N. of Documents

Fig. 11. Top 20 most relevant affiliations

Corresponding Author's Country

BAUDI ARABIA
QATAR

EGYPT

ush

NOIA

omA

KUWAIT

UNITED KINGDOM

PAKISTAN
Collaboration

W sce
B wer

CHINA

CANADA

Countries

AUSTRALIA
ALY
GERMANY
FRANCE
BAHRAIN
JCRDAN
MALAYSIA
HONG KNG

LEBANON

g
&

N. of Documents
sce. e TP Muttpie

Fig. 12. Top 20 Multiple Country Publications and Single Author Publications

Figure 13 shows the collaboration network for the most active countries. Two col-
laborative groups are identified as represented in red and blue colors. Bigger rectan-
gles and denser links show strong contributions. The most active collaborations are
between Saudi Arabia and the USA, Egypt, India, China, and Pakistan. Saudi Arabia
mainly collaborates with Bahrain and Kuwait from the GCC.

Similarly, Saudi Arabia also collaborates with the USA, Egypt, China, India, and
Pakistan. In contrast, United Kingdom collaborates with countries such as Oman,
Qatar, Germany, Italy, Switzerland, France, Netherlands. It can be observed that more
countries are found in Group 2 (represented in blue color) compared to Group 1.
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Fig. 13. Collaboration network of the most active countries

Furthermore, we considered the collaboration between the universities as well as
shown in Figure 14. Three main clusters were recognized: cluster 1, represented in
red, consisted of the King Saud bin Abdulaziz University for Health Sciences
(KSAU-HS), Saudi Arabia, United Arab Emirates University, UAE, and King Abdul-
lah International Medical Research Center (KAIMRC), Saudi Arabia. It is pertinent to
note that KAIMRC is located with KSAU-HS.

Cluster 2 is the biggest one and is shown in blue color and contains primarily Saudi
Arabian universities and institutions like King Saud University, King Abdulaziz Uni-
versity, Imam Abdulrahman bin Faisal University, King Faisal University, Jazan
University, Taif University, King Khalid University, Qassim University, Umm al-
Qura University, Taibah University, Jouf University, Princess Nourah bint Ab-
dulrahman University, and King Saud University medical city. There are other uni-
versities from the GCC region in Group 2, such as the University of Sharjah, UAE,
Qatar University, Kuwait University.

Group 3 contains universities and institutions such as the Ministry of Health, Alfai-
sal University, King Faisal Specialist Hospital and research center, Johns Hopkins
Aramco healthcare from Saudi Arabia, and other US institutions like Indiana Univer-
sity School of Medicine and Emory University.
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i Voo

Fig. 14. Collaboration network of the most active institutions

Figure 15 illustrates the collaboration network of the leading researchers. Seven
clusters were identified as compared to two for countries and three for the institutions.
The researchers in the first clusters are Memish, Z.A., Al-Tawfiq, J.A., Assiri, A., and
Algahtani, S.A., and are shown in red color. We have ordered the researchers in line
with the PageRank. Similarly, the most prolific authors in cluster 2 are Rabaan, A.A.,
and Sah, R., and are shown in blue. The third cluster includes Azhar E.I., Hassan
A .M., El-Kafrawy, and others. The fourth cluster is a small one and contains only two
researchers as shown in dark violet: Halwani, R. and Hamid, Q. Four, five, and two
researchers are found in cluster five (orange), six (light brown), and seven (shown as
light violet), respectively.
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Fig. 15. Collaboration network of the most active researchers

Figure 16 shows the historical direct citation network. It represents the key re-
search conducted between the years 2015-2021. We can observe that the most prolific
papers were written by Omrani et al. in 2015, Al-Tawfiq et al. in 2016, and Rabaan et
al. in 2017.

Historical Direct Citation Network
sk 15, 2018
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Fig. 16. Historical direct citation network from 2015 to 2021
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The word cloud acquired from the titles of the research papers is displayed in Fig-
ure 17. The most common word was found to be covid- having a frequency of 2598.
Words like coronavirus, pandemic, and Saudi followed this word, having a frequency
of 796, 781, and 517, respectively. The other words have a frequency of less than
2800.
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Fig. 17. Word cloud obtained from the titles of the research papers

Figure 18 shows the word growth for the keywords supplied by the authors over
the years. The most remarkable growth is observed for the word COVID-19, followed
by Sars-CoV-2 and Coronavirus.

Word Growth

800-

Annual occurrences (loess smoothing)

1994 1396 558 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Fig. 18. Word growth by authors’ supplied keywords from 1994 to 2021

Figure 19 shows the trending topics since 2013. The words covid-19, human, sars-
cov-2, epidemiology, viruses, coronavirus disease 2019, male and female are primari-
ly observed in 2020 and 2021. On the other hand, MERS appeared more often in 2015
and appeared again in 2018 and 2019. This coincided with the reemergence of MERS
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cases. Similarly, the word camel(s) was observed in 2014, 2016 (dromedary), 2017,
and 2018 (Camelus).
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Fig. 19. Trending topics from 2013 to 2021

A thematic map helps analyze four types of themes according to the quadrant they
are located. The themes in the upper right quadrant are the motor themes and depict
high centrality (relevance) and density. Themes located in the lower-right quadrant
are considered basic ones and have high centrality but lower density. The primary
themes are critical for the research field. The emerging or declining themes are de-
scribed in the lower-left quadrant and have lower centrality and density. These themes
are considered peripheral. Lastly, niche themes are shown in the top-left quadrant.
These themes have low centrality but high density. Figure 20 shows the thematic map
for the keywords chosen by the authors. Deep learning appears as a niche theme. It
has been observed that deep learning, a relatively new field in machine learning, is
being applied in much research related to coronavirus. On the other hand, Saudi Ara-
bia appears as a motor theme since most of the coronavirus research conducted in the
GCC region is from this country.
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Fig. 20. Thematic map for the keywords chosen by the authors

Comparing our research work with previous works, we observed that the Journal of
Virology got the maximum citations (37309) according to Danesh and GhaviDel [5].
However, according to our research, the most cited source is the New England Journal
of Medicine, which got only 4025 citations. The vast difference in the number of
citations could be attributed to our research being limited to the GCC region. Compar-
ing our research with Zyoud [3], both found King Saud University and King Abdulaz-
iz University the two most active institutions in coronavirus research. However, he
focused on the entire Arab world, whereas we restricted ourselves to the GCC region.
Similarly, as shown in Fig. 13, our research found the most active collaboration of
Saudi Arabia with the USA, China, Egypt, India, and Pakistan, considering the coun-
tries outside the GCC. Zyoud found almost a similar behavior, i.e., Arab countries
mostly collaborated with the USA, UK, India, Pakistan, and Italy.

5 Conclusion and future work

In this paper, we study the coronavirus publications in the Gulf Cooperation Coun-
cil countries through bibliometric assessment. Four thousand two hundred eighty-
eight papers are retrieved from the Scopus database written during the last 28 years
published in 1429 sources. The bibliometric data are processed using Biblioshiny. A
bulk of the publications are in the form of articles and reviews. The most cited journal
is the New England Journal of Medicine which has an impact factor of 74.699. Most
of the publications are from 2020 and 2021, corresponding to the COVID-19 pandem-
ic. The most cited country is Saudi Arabia, and the most active universities are King
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Saud University and King Abdulaziz University. A very strong collaboration was also
observed between Saudi Arabia and countries like the USA, Egypt, India, and Paki-
stan. Memish, Z.A. wrote the most papers, followed by Al-Tawfiq, J.A. The trending
topics such as covid-19, human, sars-cov-2, epidemiology, and viruses are identified
in 2020 and 2021. Lastly, deep learning is observed as a niche theme that corresponds
to its usage in many recent research works. In the future, we plan to perform similar
research on the Web of Science database and make a detailed comparative analysis.
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