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Abstract: This article opens up a new field of research in Light of COVID-19 Atrtificial Intelligence, mainly
explaining this binding domain's current trends and knowledge fields.

The bibliometric analysis was performed to present new research trends in Artificial Intelligence in light of
COVID-19. The data of 1635 studies published in Web of Science were analyzed during the last two years (2020-
2021) using three software CiteSpace, VOSviewer, and KnowledgeMatrix Plus.

The findings suggest that there are twelve research clusters in this topic (emerging industry, cross-sectional
survey study, emerging technologies, joint position paper, colony predation algorithm, medical worker, deep
learning, covid-19 risk prediction, future smart connected communities, supply chain resilience, virtual screening,
and k-12 students). The United States, People's Republic of China, the United Kingdom, India, Saudi Arabia, Italy,
Australia, Spain, South Korea, and Canada are the most intriguing countries that investigated this issue during
COVID-19, so this study reveals the latest policy trends in Artificial intelligence using bibliometric analysis.
Keywords: Bibliometric review; Artificial Intelligence; COVID-19; Machine learning, WoS Data.

1. Introduction:

The COVID-19 pandemic has been around for nearly two years, and it is time to prepare for the post-
Covid-19, as artificial intelligence (Al) is being relied upon, which has actively contributed to containing
the global health crisis. (Adadi, A., Lahmer, M., & Nasiri, S., 2021). Also, by studying Dobson-Lohman,
E., and Potcovaru, A.-M. (2020) conducted analyzes and provided estimates regarding the relationship
between COVID-19 anxiety, emotional contagion, and responsible media reporting.

In addition, Lyons, N., and Lazaroiu, G. (2020) research examined at embedded technology and
machine learning algorithms and turned up with several estimates. Empirical evidence for health services
during the COVID-19 pandemic has been hard to find in the literature. Analyses and estimates have been
made about how digital technologies and data-driven telemedicine could be used in smart healthcare
during the COVID-19 pandemic (Davis, R. 2020).

Artificial intelligence in Healthcare has been one of the research fields that many researchers have
been interested in including (Lancet, 2017), (Mahajan, 2018), (Lawry, 2020), (Bohr & Memarzadeh,
2020), (Sisodia, Pachori, & Garg, 2020), (Catania, 2020), (Chen, 2016), (Chen & Jain, 2019), (Nordlinger,
Villani, & Rus, 2020). As the study of intelligent agents that develop the ability to learn, reason, and react
to situations not programmed into the medical machines.

As a result of the growth and adoption of Al-based solutions, the use of Al is having a profound
impact. This review defends the Al literature on Covid-19, which is needed at this time, if we are to keep
pace with the changing realities of Al and the paradigm shifts caused by the pandemic. Accordingly, the
objective of the review is to Learning about new literature should be able to quickly get a fuller view of
what's out there without having to read the whole state-of-the-art reviews then. Next, we think it would be
a great way to give researchers who are excited for the new literature a position where they can quickly
get a broad picture of what's out there without having to read through all of the previous studies.
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This field recognized another sub-field, is machine learning, which many researchers have also been

attracted in, including: (Nielsen, 2017), (Campion, Carlsson, & Francis, 2017), (Solutions, 2018),
(Hassanien, Azar, Gaber, Bhatnagar, & Tolba, 2019), (Medicine, 2019), (Panesar, 2019), (Jain &
Chatterjee, 2020), (Agrawal et al., 2020), (Mohanty, Nalinipriya, Jena, & Sarkar, 2021). As a branch of
artificial intelligence concerned with designing and developing algorithms and techniques that allow
computers to learn medical issues.
Previous studies indicate that are many sub-fields and applications of Artificial Intelligence in light of
COVID-19, which are deep learning, deep neural networks, conventional neural networks, computer-
assisted diagnosis, radiography thoracic, diagnostic imaging, mortality, physiology, respiratory syndrome,
severe acute. (Hossain et al., 2020) Many authors, countries, and research institutions have been
interested in research in this area. (Abd-Alrazaq et al., 2021; De Felice and Polimeni, 2020; Hossain et al.,
2020; Naseem, 2020). Therefore, the research objectives of this study are as follows:

RQ1. What are the most interesting sub-areas in the subject of artificial intelligence during the

COVID-19 in the WOS database?

RQ2. Which keywords are most frequently occurring in studies of artificial intelligence during

COVID-19 in the WOS database?

RQ3. Which authors are most cited in studies of artificial intelligence during COVID-19 in the WOS

database?

RQ4. Which countries are most interested in the research of artificial intelligence during COVID-19

in the WOS database?

RQ5. Which institutions are most interested in the research of artificial intelligence during COVID-

19?

2. Methods

Bibliometric analysis is one of the science mapping fields which uses methods to analyze data of
previous research works and study how articles, authors, areas, and resources are related to one another
(five methods are using Citation, Co-citation, Bib. coupling, Co-author, and Co-word), to define the
critical areas of research, keywords, authors, countries, and organizations in a specific field of knowledge
(Zupic & Cater, 2015) such as Artificial Intelligence in COVID-19.

A search was conducted to locate previously published studies in the Web of Science database that
include a topic of " Artificial Intelligence during COVID-19" in the content of titles, abstracts, and
keywords. When only the keywords “artificial intelligence” and "COVID-19" were searched, 1635
articles were found and distributed, as shown in Figure 1.

2000
1800
1600
1400

1200
1110 0
1000 -

800

o = y = 585x - 1E+06
600
525 )
400 ”

200

2019 2020 2021 2022

p383 Finance & Business Economics Review Vol (6)Numb (1)April 2022



Abdelmageed Algamdi A Bibliometric Analysis of Artificial Intelligence during COVID-19
Based on WOS Data

1600 1458

1400
1200
1000
800
600

400

200 159

14 2 2

Article Article; Early Access Article; Proceedings Article; Book Article; Data Paper
Paper Chapter

Figure 1. Data description (KnowledgeMatrix Plus and Excel outputs)

Figurel illustrates the distribution of the number of studies used in the bibliometric analysis: An
increasing equation (y = 585x - 1E+06) predicts 525 studies in 2020 and 1110 studies in 2021, for a total
of 1635 articles. The search was limited to the following articles: Article (1485), Article; Early Access
(159), Article; Proceedings Paper (14), Article; Book Chapter (2), and Article; Data Paper (2). This
indicates that this is one of the topics in which researchers from all over the world are interested,
particularly in light of the Corona pandemic.

To prepare the bibliometric review, two approaches have been used the number of publications and
citations, to find the relationship between Sub-areas, keywords, authors, countries, and organizations,
based on outputs of three software's CiteSpace (Chen, 2016), KnowledgeMatrix Plus (KISTI, 2016) and
VOSviewer (Van Eck & Waltman, 2013)

3. Results

3.1 Results of the bibliometric analysis of Sub-areas
Figure 2 and Table 1 depict the most important sub-areas of artificial intelligence research and
development during the Covid-19 epidemic.
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Figure 2. Visualization of sub-areas by time series (CiteSpace outputs)
Trying to construct a set of features and involved indicators that support these elements when

examining other important pieces of research and analyzing the relevance of the obtained results, we
attempted to confirm the implications of the findings in the bibliometric mapping.

Table 1. The most important sub-areas (clusters) in Artificial Intelligence during COVID-19
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Cluster Cluster Size Silhouate Top terms (LSI) Terms (mutual information)
ID
Emerging 11 10 0.878 | to-end deep learning framework; artificial intelligence (0.02);
industry covid-19 crisis; exploratory covid-19 pandemic (0.02); deep
analysis; contemporary digital learning (0.01); industrial setting
tool; virtual reality | supply chain | (0.01); healthy workplace (0.01)
innovation; emerging industry;
virtual reality; needs theory; mr
system
Cross- 10 14 0.904 | covid-19 pandemic; cross- first wave (0.05); covidpain tweet
selectiona sectional survey study; social (0.05); rapid screening classifier
| survey media engagement; influenza (0.05); ct abnormality (0.05);
study vaccination; dental care | microscopic segmentation (0.05)
environmental challenge;
developing countries;
environmental research; security
threat; artificial intelligence
Emerging 9 17 0.793 | emerging technologies; ct abnormality (0.09); initial
technolog comprehensive survey; clinical finding (0.09); using novel
ies outcome; veterans affair; machine (0.09); laboratory result
designing covid-19 mortality (0.09); rapid screening classifier
prediction | covid-19 prediction; (0.09)
south korea; using metrics; model
development; covid-19 infection
cases
Joint 8 18 0.912 | using deep learning; joint position | multi-channel transfer learning
position paper; european association; (0.16); rapid screening classifier
paper personalised medicine; health risk | (0.16); ct abnormality (0.16);
| covid-19 pandemic; artificial microscopic segmentation (0.16);
intelligence; robust modelling; initial finding (0.16)
heterogeneous learning
framework; actual market
environment
Colony 7 19 0.809 | covid-19 severity; coronavirus rapid screening classifier (0.21);
predation disease; machine learning; covid- | ct abnormality (0.21);
algorithm 19 patient; covid-19 pandemic | microscopic segmentation (0.21);
assisting scalable diagnosis; geo- | initial finding (0.21); using novel
based multi-criteria decision machine (0.21)
support system; complex
problem; clinical data; covid-19
outcome
Medical 6 26 0.885 | covid-19 pandemic; medical microscopic segmentation (0.37);
worker worker; covid-19 pneumonia; rapid screening classifier (0.37);
mental health; ct scan | artificial ct abnormality (0.37); initial
intelligence; coronavirus disease; | finding (0.37); using novel
policy uncertainty; carbon price; machine (0.37)
markov-switching dependence
Deep 5 30 0.766 | artificial intelligence; covid-19 rapid screening classifier (5.58);
learning pandemic; covid-19 pneumonia; ct abnormality (5.58);
covid-19 infection; machine microscopic segmentation (5.58);
learning | deep learning; covid-19 | initial finding (5.58); using novel
patient; covid-19 detection; machine (5.58)
convolutional neural network;
chest x-ray
Covid-19 4 30 0.752 | covid-19 pandemic; artificial rapid screening classifier (0.49);
risk intelligence; pandemic ct abnormality (0.49);
prediction management; using hybrid; microscopic segmentation (0.49);

machine learning | covid-19
diagnosis; using artificial
intelligence; emergency
department; coronavirus
pandemic; covid-19 risk
prediction

initial finding (0.49); using novel
machine (0.49)
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Future 32 0.773 | covid-19 pandemic; covid-19 rapid screening classifier (0.54);
smart outbreak; big data; covid-19 ct abnormality (0.54);
connected cases; future smart connected microscopic segmentation (0.54);
communit communities | artificial initial finding (0.54); using novel
ies intelligence; machine learning; machine (0.54)
using artificial intelligence; using
deep learning; pandemic
management
Supply 34 0.756 | artificial intelligence; covid-19 rapid screening classifier (0.63);
chain pandemic; using artificial ct abnormality (0.63);
resilience intelligence; supply chain microscopic segmentation (0.63);
resilience; artificial neural initial finding (0.63); using novel
network | deep learning; covid-19 | machine (0.63)
patient; covid-19 detection;
convolutional neural network;
covid-19 pneumonia
Virtual 34 0.836 | virtual screening; machine rapid screening classifier (0.39);
screening learning; pathogenetic profiling; ct abnormality (0.39);
sars-like viruses; cov-2 microscopic segmentation (0.39);
coronavirus | cov-2 neutralizing initial finding (0.39); using novel
antibody complexe; binding machine (0.39)
affinity; advanced bioinformatics;
existing therapeutics; natural
evidence
K-12 35 0.766 | covid-19 pandemic; efficient air rapid screening classifier (0.15);
student pollution management; smart ct abnormality (0.15);
cities; integrating data-based microscopic segmentation (0.15);
strategies; social networking site | | initial finding (0.15); using novel
artificial intelligence; artificial machine (0.15)
neural network; cognitive
presence; student satisfaction;
learning system

According to Figure 2 and Table 1, there are 12 sub-fields of research in the subject of artificial
intelligence in the Corona pandemic (emerging industry, cross-sectional survey study, emerging
technologies, joint position paper, colony predation algorithm, medical worker, deep learning, covid-19
risk prediction future smart connected communities, supply chain resilience, virtual screening, k-12
student), it appears that it is a rich topic whose fields varied according to the diversity of its applications
that is identified by (Khan et al. 2021) mostly used machine learning (ML) and deep learning (DL)
methods for COVID-19 detection, diagnosis, screening, classification, drug repurposing, prediction, and
forecasting, policy and insights (Durana et al., 2020). More emphasis should be placed on the most
frequently cited publications in Appendix 1 for research in these sub-areas.

3.2 Results of the bibliometric analysis of Keywords
Figure 3 shows the findings of a bibliometric study or the network of keywords in the Artificial
Intelligence theme during COVID-19 using WOS data.
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Figure 3. Keywords network (VOS viewer outputs)

Figure 3 illustrates the network of the most frequently occurring keywords in the domain of artificial
intelligence during COVID-19, which are as follows: artificial intelligence, deep learning, machine
learning, big data, computed tomography, convolutional neural network, chest x-ray, transfer learning,
neural network, digital health, x-ray imaging, mental health, artificial neural network, infectious disease,
medical service, natural language processing. See also: (Abd-Alrazaq et al., 2021). This is illustrated in

greater detail in the table below.

Frequenc Degree Keyword

e

405 16 Artificial Intelligence

196 29 Deep Learning

165 29 Machine Learning

51 24 Big Data

46 29 Computed Tomography
42 20 Convolutional Neural Network
35 15 Chest X-Ray

28 14 Transfer Learning

26 13 Neural Network

26 7 Covid-19 Pandemic

26 10 Public Health

25 28 Feature Extraction

21 18 Internet Of Thing

17 16 Digital Health

16 10 Chest Ct

15 24 X-Ray Imaging

15 12 Mathematical Model

14 8 Mental Health

14 5 Artificial Neural Network
13 7 Feature Selection

13 19 Predictive Model

13 5 Social Media

13 7 Infectious Disease

13 6 Coronavirus Disease 2019
12 8 Coronavirus Disease

11 9 Social Distancing

10 11 Medical Service

10 3 Natural Language Processing

Table 2. The most frequently keywords in Artificial Intelligence during COVID-19

Table 2 shows that the first trend in artificial intelligence research during Covid 19 begins with
researching the scientific truth of artificial intelligence (first keywords), then deep learning (second
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keywords), and then the rest of the fields: machine learning, big data, computed tomography,
convolutional neural network, chest x-ray, transfer learning,... and so on.

3.3 Results of the bibliometric analysis of authors
The following figure and table show the most influential authors in the field of artificial intelligence
during Covid-19, based on the number of researchers’ citations:

jung |

ourselin, s

Figure 4. Authors network (VOS viewer outputs)

The most cited authors in Artificial Intelligence during COVID-19
Author Documents  Citations Total Link Strength

Yang, Z 7 2542 245
Xia, L 7 2489 254
Chen, C 6 2482 176
Zhang, Z 13 889 118
Zhang, J 19 881 120
Zhang, T 5 852 55
Liu, X 13 732 43
Wu, Y 6 718 29
Sun, Y 8 716 77
Acharya, Ur 5 687 110
Wang, L 16 684 179
Li, L 12 632 301
Ourselin, S 10 595 273
Steves, Cj 10 595 273
Sudre, Ch 8 578 256
Wolf, J 9 571 257
Spector, Td 8 569 244
Chan, At 7 535 231
Drew, Da 6 535 215
Nguyen, Lh 6 535 215
Li, Y 14 500 217
Wang, X 19 493 227
Wang, J 14 482 135
Wang, G 5 437 216
Xu, Z 5 418 238
Xu, R 7 405 26
Zhang, S 9 391 266
Yang, J 10 309 75
Wang, Q 10 292 80
Wang, S 9 281 99
Chen, Y 13 266 107
Ma, J 7 266 125
Li, X 18 263 141
Wu, W 5 260 66
Xu, J 8 257 32
Khalifa, Nem 7 252 54
Loey, M 8 252 57
Javaid, M 5 251 35
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Liu, J 16 232 172
Al-Turjman,

F 15 217 116
Chen, J 9 213 57
Zhang, X 19 209 175
Zhang, Y 15 206 99

Table 3 and figure 4. lllustrate that many researchers in the Web of Science have been interested in
the topic of artificial intelligence in light of the Corona pandemic, such as Yang, Z; Xia, L; Chen, C;
Zhang, Z; Zhang, J; Zhang, T; Liu, X; and Wu, Y. Also, it demonstrates its significance and that it is a
current topic, particularly in light of the Corona pandemic. See (Hossain and colleagues, 2020) In terms
of the number of publications, the figure below depicts the most published authors in the WOS database.

3 T S I

Flgure 5. Top Authors in Al during COVID 19 (Knowledge Matrix Plus outputs)

N A T O T
"

Figure 5 shows that the most important researchers interested in the publication of artificial intelligence in
Covid-19 are, in order: Al-Tudjman, F.; Liu, J.; Steves, CJ.... and others. This necessitates that the
researcher on this subject pay close attention to the work of these authors and inform them with special
care about their significance.

3.4 Results of the bibliometric analysis of countries

The following graphs show the countries with the highest number of citations in the WOS database in the
field of artificial intelligence in Covid-19:

croatia

.......

Breaece
romania

Figure 6. Countries network (VOSviewer outputs)

According to citations in the WOS database, the following countries are the most important and
influential in the field of artificial intelligence in the Corona pandemic: Peoples R of China, the United
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States, England, the Netherlands, India, Australia, Germany, France, Italy, Taiwan, and so on. As it is
shown in the table below, the order changes depending on the number of publications. See also: (De
Felice and Polimeni, 2020)

Table 4 The most interesting countries in Artificial Intelligence during COVID-19

Country Documents  Citations Total Link Strength

Peoples R China 317 8484 2148
USA 401 7466 1817
England 192 4407 980
Netherlands 25 2712 440
India 208 1522 1322
Australia 97 1336 720
Germany 66 1286 259
France 47 1236 111
Italy 109 1023 619
Taiwan 42 1012 515
South Africa 20 1002 89
Turkey 54 993 614
Canada 86 988 652
Singapore 33 922 390
South Korea 89 817 698
Egypt 75 654 446
Japan 28 650 325
Iran 41 592 370
Saudi Arabia 117 545 624

According to the number of publications and citations shown in table 4, the following countries
appear in the top ten countries in an artificial intelligence topic during COVID-19.

aaaaaaaaa

Figure 7. Top countries in Al during COVID-19 (KnowledgeMatrix Plus outputs)

The United States, People's Republic of China, the United Kingdom, India, Saudi Arabia, Italy,
Australia, Spain, South Korea, and Canada are among the top 10 countries most publishing and citing on
the Web of Science database in the topic of Al during Covid-19, these countries should be acknowledged
in artificial intelligence research, reporting, and statistics.

3.5 Results of the bibliometric analysis of organizations

The following figure and table depict the most referenced organizations in the world on the topic of
artificial intelligence during Covid-19:
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Figure 8. Organizations network (\VOSviewer outputs)

Table 5The most interesting organizations in Artificial Intelligence during COVID-19

Organization Documents Citations Total link strength

Huazhong Univ Sci & Technol 29 3106 428
Massachusetts Gen Hosp 22 1460 319
Kings Coll London 22 1238 175
Harvard Med Sch 27 1194 203
Univ Hong Kong 20 1054 81
Zoe Global 6 1025 120
Asia Univ 18 840 285
Univ Cambridge 16 730 96
Ngee Ann Polytech 5 687 192
Univ Bristol 8 684 151
Wuhan Univ 26 658 245
Zhejiang Univ 19 515 215
Minist Hith 5 490 119
Brigham & Womens Hosp 7 485 72
Univ Waterloo 8 463 189
Cairo Univ 31 447 176
Univ Oxford 21 436 75
Case Western Reserve Univ 12 430 25
Guangzhou Med Univ 5 426 87
Wuhan Univ Sci & Technol 6 425 83
Shenzhen Univ 11 422 233
Harvard Th Chan Sch Publ HIth 5 404 15
Broad Inst Mit & Harvard 6 387 15
Chinese Acad Sci 25 380 163
Ucl 28 380 152
Sun Yat Sen Univ 14 366 180
Chinese People's Liberat Army Gen Hosp 5 348 217
Xi An Jiao Tong Univ 8 340 146
Univ Chinese Acad Sci 18 320 105
Sichuan Univ 10 310 170
Harvard Univ 14 300 65

Figure 8. and table 5. show that the first scientific institutions that were cited in the topic of artificial
intelligence in Covid- 19 based on the Web of Science database are: Huazhong University of Science and
Technology China (3106 citations and 29 publications), Massachusetts General Hospital USA (1460
citations and 22 publications), King's College London (1238 citations and 22 publications), Harvard
Medical School USA (1194 citations and 27 publications), University of Hong Kong China (1054
citations and 20 publications), Zoe Global University (1025 citations and 6 publications),... etc. These
research institutions are in the list of the most published and cited countries (figures 6 and 7 and Table 4)
See: (De Felice and Polimeni, 2020)
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This arrangement may differ if we rely on the citation and publication indicators as shown in the
following figure.

Kings Coll London -
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ORI R | . Chinese Acad Sci
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/ \
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Figure 9. Top organizations in Al during COVID-19 (KnowledgeMatrix Plus outputs)

Figure 9. shows that the ten top organizations most interested in the research of Artificial Intelligence
in COVID-19 based on publications and citations indicators, it appears that Cairo University is the first,
then UCL after Huazhong University of Science and Technology, Harvard Medical School, Chinese
Academic Science, Wuhan University, King Saud University, University of Oxford, Massachusetts
General Hospital, King's College London

4. Conclusion

The purpose of the paper is to explain the current and new trends of research on the topic of

Artificial Intelligence in COVID-19. Particular attention is paid to the bibliometric results of 1635 studies
published in the Web of Science database during the last two years (2020-2021). The changing concepts
adopted for classifying Al applications are organized into a standard meta-category, highlighting
applications for which there is stronger evidence for the effectiveness of Al, as well as applications for
which there is a limited evidence base.
Our paper presents a novel view of bibliometric analysis compared with studies completed in this area
(Abd-Alrazaq et al., 2021; Kim et al., 2021; De Felice and Polimeni, 2020; Hossain et al., 2020; Naseem,
2020). Especially with the use of two software, namely KnowledgeMatrix Plus and VVOSviewer. This is
an innovative software to present this domain.

It shows that the results of the study are in good agreement with other studies which present
keywords, authors, countries, and organizations the most cited in studies of Artificial Intelligence in
COVID-19. The most frequent keywords in this area are Atrtificial Intelligence, Covid 19, deep learning,
deep neural networks, conventional neural networks, computer-assisted diagnosis, radiography thoracic,
diagnostic imaging mortality, pandemic, virus pneumonia, human, physiology, respiratory syndrome,
severe acute ... etc, and this is similar and inconsistent with his findings (Abd-Alrazaq et al., 2021; Kim
et al., 2021). The most cited authors in this area are Wang J., Zhang S., Li L., Li Z.,, Li H., Wang L.,
Zhang J., Wang S., Zhang Y., Wang Y., Liu J., Yang Y., Zhang X. This is similar to (Hossain et al., 2020)
and varies with results of (Kim et al., 2021). The most interesting countries in Artificial Intelligence in
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COVID-19 are the United States, India, China, the United Kingdom, Italy, Canada, Australia, Spain,
Saudi Arabia, and South Korea; this is consistent with all previously completed studies (Abd-Alrazaq et
al., 2021; Kim et al., 2021; De Felice and Polimeni, 2020; Hossain et al., 2020). The most cited research
institutions are Biomedical Engineering & Imaging Sciences (UK), Department of Radiology (China),
Department of Radiology Massachusetts (USA). This differs from the findings of these previous studies.

It is also important to note that these results are not conclusive because they relied on the data of one
database Scopus and did not rely on other databases, such as Web of Science, ScienceDirect, Springer ...
etc. It also adopted one method (bibliometric analysis) and neglected other methods that could be relied
upon in analyzing previous studies in the field such as Meta-analysis (Raza, 2020) and systematic
literature review. (Albahri et al., 2020)

On the other hand, this article shows great importance as it briefly guides researchers by defining
fields of research in Artificial Intelligence in COVID-19, the most frequent keywords, the most cited
authors, the most interesting countries and organizations. It also defines the areas in which practitioners,
leaders, and decision-makers should be interested in developing the field of artificial intelligence.
Limitation

The findings in this paper have certain limitations. Because our objective is to construct a view of
Al's contribution to the pandemic response, we avoided reviews that focus specifically on one area of Al
application. Thus, it is possible that some of the reviews that are excluded contain some helpful
information about a particular use of artificial intelligence. Moreover, pre-existing studies may not
adequately cover applications or approaches of artificial intelligence. Finally, as the COVID-19 epidemic
proceeds, we anticipate that research trends will shift often. Additionally, because we used a recognized
WOS database for article retrieval and followed an approved selection process, we are certain that a
substantial percentage of the targeted literature was covered and that the results accurately reflect the
present status of the research.

Future scope

We believe that a number of additional areas for research become apparent when approaching the
subject from a synthesis and future prediction perspective, including meta-analysis studies to leverage the
knowledge and experience gained during Covid-19 and the development of an Al-based crisis response
plan model to combat epidemics.
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