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Abstract: The study focused on assessing the impacts of Artificial Intelligence (AI) through Machine Learning (ML) and 

Deep Learning (DL) modes in combating the COVID-19 pandemic. This study performed a systematic literature review by 

analyzing articles published between 2020 and 2023 using VOSviewer (version 1.6.18), MS Excel, SPSS, and the PRISMA 

2020 statement. The result shows that the research began in 2020 with 105(8%) articles and increased to 480(35%) articles 

by 2021, in year 2022 a remarkable increase occurred to 622 (46%) publications. The publication trend declined from 46% 

in the year 2022 to 11% in the year 2023, this might be due to the decrease of pandemic infections. The study includes only 

the review of the research articles published from 2020 to 2023 and indexed in the Scopus database. The study has explored 

the impacts of ML and DL models in combating COVID-19 pandemic; that encompasses a rapid and adaptive response to 

the urgent needs of the pandemic, the discovery of disease and treatment. The study helps society to improve efficiency, 

enhanced convenience, and innovative solutions across various sectors, such as the ability to react to health emergencies, 

examine the healthcare and disease management methods. The study provides a remarkable contribution of AI in addressing 

the Covid-19 pandemic in work a work place and it has been used to monitor and manage the pandemic on a global scale. In 

addition, the study contributes to understanding the recent growth statistics of global publications that address COVID-19 

pandemic. 
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1. Introduction 

In recent years, Artificial Intelligence (AI) algorithms 

have grown in importance in the healthcare sector. AI has 

been able to detect virus signs and symptoms in images 

using Machine Learning (ML) and Deep Learning (DL) 

models, enable doctors and healthcare professionals to 

more efficiently and properly assess the disease. It has 

played a vital role in a wide range of uses, from medical 

diagnostics to illness prediction (Cheng., 2021; Kumar, 

2022). 

ML may be used to help discover possible drug 

interactions and forecast how medicine may interact with 

other pharmaceuticals. ML can help doctors find trends in 

patient data and give medical practitioners more precise 

diagnoses and treatments (Alvi et al., 2021). Moreover, it 

may be used to find trends in patient data, such as health 
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risk factors, and give medical practitioners more precise 

diagnoses and treatments (Dolgikh, S., 2020).  

ML algorithms were used to analyze vast amounts of 

workplace-related medical data in order to detect possible 

epidemics, monitor adherence to safety standards, and 

assess risk factors among employees. Organizations might 

use prediction to actively adopt measures such as remote 

work shifts, quarantine rules, and customized testing 

procedures (Iwendi et al., 2020; Abdar et al., 2021). These 

models also enabled immediate analysis, which increased 

awareness of conditions and allowed for improved make 

decisions in dynamic settings. 

 

Deep learning (DL) is an artificial intelligence method 

that identifies patterns in enormous volumes of data using 

a neural network. It works by taking in data, processing it 

using layered algorithms, and then making predictions 

based on the patterns it identifies (Jain et al., 2022). The 

algorithm learns from the data and adjusts its parameters 

accordingly, making it highly adaptive to new inputs. DL 

models can adjust to new inputs, enabling the network to 

create the most accurate outcome without having to 

modify the output parameters.  

 

The COVID-19 pandemic presented new difficulties to 

workplace environments, necessitating immediate and 

efficient solutions to protect staff security and maintain 

operations. Conventional healthcare approaches were 

necessary, but sometimes inadequate for immediate 

decision-making and massive surveillance. In this context, 

AI models, notably ML and DL, have emerged as 

effective tools for supporting pandemic response tactics in 

the workplace (Vaishya et al., 2020; Bullock et al., 2020). 

These tools enabled knowledge based on data, improving 

the capacity to forecast, monitor, and limit the virus's 

progress in actual time. 

 

DL models, especially those that use convolutional neural 

networks (CNNs) and recurrent neural networks (RNNs), 

have made important contributions to the safety of 

workers by enabling enhanced diagnostics and 

monitoring. These models enabled reliable COVID-19 

identification from medical images, computerized health 

monitoring via embedded sensors, and continual 

monitoring using computer vision for mask recognition 

and physical separation (Albahri et al., 2020; Santosh, 

2020). As a result, DL has improved workplace 

preparation during the pandemic while also laying the 

groundwork for more intelligent, stronger workplace 

healthcare systems. 

 

1.1 Rationale 
 

This study aimed to evaluate different publication articles 

written on the impact of ML and DL models in combating 

COVID19 from the year 2020 to 2023. A systematic 

review of ML and DL models in the framework of 

COVID-19 is required to build efficient and effective 

pandemic response tactics. The ML and DL models can 

be used to analyze enormous datasets to find trends, 

forecast results, and create treatments and vaccinations 

that will aid in the fight against the virus infection (Wu et 

al., 2022).The systematic reviews aid in identifying the 

best available evidence, assessing the quality of the 

evidence, and determining the best strategies for applying 

ML and DL approaches to address the epidemic (Mbilong 

et al., 2021). Researchers can acquire a better knowledge 

of the strengths and shortcomings of various ML and DL 

technologies by performing a systematic review, allowing 

them to build more effective techniques for combating the 

epidemic. 

 

Therefore, the bibliometric study of ML and DL models 

in countering COVID-19 is essential for gaining an 

understanding of the present level of knowledge on the 

use of these AI technologies in dealing with COVID-19. 

It may be used to identify major issues in the field, 

identify prominent authors and publications, map the ML 

and DL knowledge landscape, and follow field 

developments over time. It may also be used to uncover 

fresh research areas, potential partners, and new research 

and development initiatives. Researchers can use this 

study to identify gaps in existing knowledge and research, 

as well as what more research is needed to appropriately 

handle the present epidemic.  

Moreover, it can be used to advise policymakers on the 

most promising avenues for developing and implementing 

these technologies to address COVID-19's health and 

economic impacts. Lastly, bibliometric studies can assist 

in identifying major contributors and organizations that 

are at the forefront of the development of ML and DL 

models in this domain, suggesting where resources should 

be allocated to reach their full potential. 

1.2  Research Questions 
 

The study deployed VOSviewer software to undertake 

bibliometric analysis on the impact of ML and DL models 

in addressing the COVID-19 pandemic, with a major 

focus on the research concerns as listed below: 

1. What is the current state of research in the field 

of ML and DL models in addressing COVID-19 

pandemic? 

2. What are publishers, authors, organizations and 

countries made the most significant contributions 

to the field of ML and DL models in countering 

COVID-19 pandemic? 

3.  What are the most frequently used keywords in 

the realm of ML and DL models in dealing with 

the COVID-19 pandemic?  
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4. What are the current research gaps in ML and 

DL Models in counteracting COVID-19 

pandemic? 

 

The rest of the manuscript is organized as follows: It 

opens with a brief introduction of the subject of the 

Artificial Intelligence (AI), Machine Learning (ML) and 

Deep Learning (DL) modes, emphasizing its relevance in 

combating COVID-19 in work places. This is followed by 

a study of the relevant literature to contextualize past 

research in the topic. Next, the approach for identifying 

and selecting relevant research is detailed in depth. The 

next section summarises the findings, stressing significant 

issues in sustainable AI research and potential future 

paths. Finally, the study examines existing research gaps 

and provides recommendations for future research. 

 

2. Literature Review 
 

AI methods, such as ML and DL, are critical in 

addressing COVID-19 in the workplace by allowing for 

quick identification, risk assessment, and response tactics. 

These models aided in the early detection of possible 

epidemics using predictive analytics, optimised resource 

allocation, and assisted decision-making for safe 

workforce management, including automated health 

monitoring and contact tracing (Vaishya et al., 2020). 

Furthermore, deep learning approaches improved 

diagnostic tool accuracy and aided in the development of 

adaptive procedures to sustain production while reducing 

the likelihood of transmission (Santosh, 2020). 

To lessen the dangers associated with medication 

interactions, ML may also be used to help discover 

possible drug interactions and forecast how medicine may 

interact with other pharmaceuticals (Pang et al,. 2021). 

Furthermore, ML is a useful technology in the healthcare 

industry since it may assist in reducing healthcare costs 

while also improving patient outcomes. It is capable of 

following and monitoring patients over time, giving 

medical practitioners much more accurate and up-to-date 

data to better administer medication (Pereira et al., 2020). 

DL has evolved into a significant tool for disease 

prediction in the healthcare industry. It may be used to 

effectively and reliably analyze massive volumes of data, 

as well as detect emerging trends and patterns in the data 

that can be utilized to enhance diagnosis and treatment 

(Hu et al., 2021). It can be used to forecast disease 

development and help identify patients for early 

intervention and medication. DL can also assist in 

tracking the virus's transmission and providing actual 

information on the most recent outbreaks and preventative 

methods (Abayomi-Alli et al., 2022). All of this 

information may be utilized to build strategies to limit the 

virus's spread and provie better treatment options for 

patients. 

 

The ML and DL models can be used to identify and 

diagnose COVID-19 virus from medical images such as 

X-ray, CT scans, and ultrasounds for symptoms of the 

viral infection (Zhang et al., 2020). The ML algorithms 

may be trained to recognize patterns in scans that indicate 

the presence of the virus, such as changes in lung tissue or 

the presence of certain characteristics in scans (Wang et 

al., 2021). The DL algorithms may also be examined of 

discovering COVID-19 images of infected persons and 

comparing them to scans of healthy people. Using these 

two ways, AI systems can detect the infection more 

accurately and assist medical practitioners in making 

more accurate judgments (Aziz et al., 2022; Saufi et al., 

2021). 

 

According to the previous work, the investigators applied 

various ML and DL models used by the researchers for 

the detection and diagnosis of COVID-19 virus infection 

in image processing. The most popular algorithms 

include, naïve bayes, decision trees, logistic regression, 

random forest, support vector machines, Convolutional 

Neural Networks (CNNs), Recurrent Neural Networks 

(RNNs), Long Short Term Memory Networks (LSTMs), 

and Generative Adversarial Networks (GANs) (Yagin et 

al., 2023; Mujahid et al., 2021). 

 

3. Methodology 
 

This study employed a systematic review of the impact of 

ML and DL models toward combating COVID-19 by 

PRISMA (Moher et al., 2009). In this study the review 

includes the research articles published from 2020 to 2023 

and indexed in the Scopus database.  

 

The study's data sources were collected from Scopus 

database due to facts that Scopus database provides 

articles with high standards on different domains 

compared to other databases (Pahlevan et al., 2019). 

Furthermore, Moher et al. (2009) recommend Scopus as a 

viable platform for performing systematic reviews 

because to its extensive indexing and citation monitoring. 

Chicaiza et al. (2022) emphasise that Scopus is well-

known in bibliometric analysis for its scope, assurance of 

quality, and global study coverage. 

 

3.1 Eligibility Criteria of the Study 
 

In this study the search delimited on using Scopus 

database published from 2020 to 2023. To run full-text 

searches on titles, abstracts, and authors' keywords, in the 

Scopus database, the command "TITLE-ABS-KEY" was 



203 
 

used. The following were the inclusion criteria of the 

study; first, the study was limited to articles and 

conference papers, publications that are in the final stage. 

The second inclusion criterion for paper selection was that 

the article should be written in English.  Third inclusion 

criterion, the study considered articles published from 

2020 to 2023, in the area of computer science. The 

exclusion criteria of the study; the study ignored 

conference review, book chapter, review, book, non 

English papers and articles in progress to ensure the 

quality of the review.  

 

3.2  Study Selection 
 

The PRISMA method was used to show how documents 

of the study were selected. The study employed “TITLE-

ABS-KEY (“IMPACT” AND “MACHINE LEARNING” 

OR “DEEP LEARNING” AND “MODELS” AND 

“COVID-19”) as a searching query in the Scopus 

database. This search yielded a total of 1,353 articles. 

After careful assessment of each record based on the 

objectives and scope of the study, 523 research articles 

were selected for this review by using PRISMA 2020 

statement as shown in figure1. 

 

 

Figure 1: The PRISMA flowchart illustrates the research selection procedure 

 

4. Results and Discussion 

The following part describes the findings and discussions 

of the research using the Scopus database published from 

2020 to 2023. The study employed VOSviewer software 

(version 1.6.18), MS Excel and SPSS to cater for analysis 

purposes, because of the benefits they provide over 

others, such as ease of use, rich graphical representation, 

and ability to offer superior outcomes (Priyan et al., 

2023). The study employed both VOSviewer MS Excel 

and SPSS software to provide an effective way to analyze 

the citation, and co-occurrences. A comprehensive 

systematic review was conducted to explore the impact of 

machine learning and deep learning models in tackling the 

COVID-19 pandemic, with the four research questions 
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being examined. The VOSviewer package was used to 

analyze 523 research articles published from 2020 to 

2023, which include, authors, titles, keywords, citations, 

publisher, and sponsor, among others details. 

 

4.1 A systematic review of the growth 

trend on ML and DL Models in 

addressing COVID-19 
 

This section describes descriptive of the growth trend 

research in ML and DL models in combating COVID-19 

(Figure-1) and shows a network map of the topic growth 

trend based on the author's keyword usage from 2020 to 

2023 (Figure-5). The research began to take off in the 

early of 2020 with 105(8%) articles, and the publication 

increased to 480(35%) by 2021. In the year 2022, a 

remarkable increase in publications occurred, with the 

highest amount reaching to maximum of 622 (46%) 

publications. The trend has declined to 146(11%) 

publications by the year 2023. The decrease in the 

publications trend from 46% in 2022 to 11% in 2023 is a 

significant decreases; this might be due to several reasons, 

including the decreases of COVID-19 pandemic 

infections. According to Alyasseri et al. (2022) and 

Heidari et al. (2022), ML and DL models have been 

utilized to improve the prediction of COVID-19, which 

has resulted in significant decreases in the number of 

pandemic infections as well as the number of reported 

cases. 

 
 

Figure 2: Growth trend of research in ML and DL models in addressing COVID-19 

 

4.2 Bibliometric analysis of the Top 

contributing Journals 
 
In total 321 journals have published on ML and DL 

models in addressing COVID-19 pandemic, a minimum 

number of documents of 5 per publisher, minimum 

number of 5 citations per publisher was considered, and 

17 publishers met thresholds. The Table1 indicates the top 

ten contributing publishers published related documents 

focused in the field of ML and DL models in addressing 

COVID-19 on people's everyday lives and the health care 

systems. The contribution of the top ten journals is 

45.16% in the total research published on ML and DL 

models in addressing COVID-19 pandemic in the time 

span of 2020 to 2023. The IEEE Access is the top 

publisher with 492 citations (12.1%) compared to other 

journals, followed by Applied Intelligence and SN 

Computer Science (Springer),   with 361(8.88%)  and 210 

(7.79%)  citations, respectively. According to Chicaiza et 

al. (2022) Chaos, Solitons and Fractals, IEEE Access, and 

Applied Intelligence achieved the highest citations in 

comparison with other journals by 2020. This makes a 

difference after three years, whereby IEEE Access, 

Applied Intelligence, and SN Computer Science took the 

lead by achieving the highest citations compared to other 

journals. 
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Table 1: Top ten contributing publishers in terms of documents and citations 

Rank Publishers Documents Scopus-Citations 

1 IEEE Access 18 492 

2 Applied Intelligence 7 361 

3 SN Computer Science 5 210 

4 Electronics (Switzerland) 8 102 

5 Computers in biology and medicine 10 98 

6 Computers, materials and continua 11 86 

7 Applied soft computing 7 71 

8 Applied sciences (Switzerland) 6 65 

9 Sensors 6 63 

10 Computational Intelligence and Neuroscience 6 45 

 

4.3 Systematic Analysis on Citations in terms of Author 
 

The citation analysis in terms of author was analyzed, in total 2052 authors contributed to the publishing of the ML and DL 

models in addressing COVID-19 pandemic. A minimum selected number of documents per author are 3, minimum number 

of citations per author is 3, and out of 2052 authors, 31 authors met the thresholds. The top ten contributing authors with the 

most citations in the discipline of ML and DL models in tackling Covid-19 are shown in Table 2. In this study the author 

Wang X., scored the maximum 82 citations compared to other authors, followed by Xu S., and Zhang X., with 76 and 70 

citations, respectively. These ten scholars released related documents that focused mostly on the consequences of COVID-19 

on everyday life of individuals and public health systems. Ballaz et al. (2023), identified Hao Chen and Jun Yi with as the 

main authors contributing to relevant publications in the COVID-19. 

 

Table2: Top ten contributing Authors items of documents and citations 

 

Rank Authors Documents Scopus-Citations 

1 Wang, X. 5 82 

2 Xu, S. 3 76 

3 Zhang, X. 4 70 

4 Ashraf, I. 4 59 

5 Khan, M.A. 3 45 

6 Zhang, Y. 5 43 

7 Naik, B. 3 36 

8 Nayak, J. 3 36 

9 Wang, Y. 7 31 

10 Chrouf, S.M.B. 3 29 

 

4.4 Systematic Analysis of the Top 

Contributing Organizations 
 

The bibliometric analysis on the citation analysis in terms 

of organizations was performed, considering minimum 

number of documents of 2 per organization as threshold, 

and minimum number of 3 citations per organization, and 

out of 1357 organizations, 15 organizations met the 

threshold. The figure1 below shows organizations 

contributed in publishing the prominent documents in the 

field of ML and DL models in addressing COVID-19. 

The school of information technology and engineering, 

vellore institute of technology, vellore, India has 

maximum citations of 180, followed with department 

bioinformatics and medical engineering, Asia university, 

Taiwan, which has maximum citations of 79. The League 

of European Research Universities (LERU) had the most 

publications, followed by the University of London and 

the University of California, as stated by Zhong et al. 

(2022). 
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Figure 3: Citation analysis map in terms of top Contributing Organizations 

 

4.5 Bibliometric Analysis of the Top 

Contributing Countries 

Total of 85 countries have published on ML and DL 

models in addressing COVID-19 pandemic, the study 

considered a minimum number of documents of 5 per 

country, minimum number of 5 citations per country, and 

27 countries met a threshold. The United State of America 

achieved the maximum citations of 1022, followed by 

India, Iran, Australia, and South Korea with maximum 

citations of 989, 544, 462 and 412, respectively. Figure3 

and Table3 show top ten contributing countries in 

publishing on ML and DL models in addressing COVID-

19 pandemic from the year 2020 to 2023. According to 

Ballaz et al. (2023), the United States has the most 

publications and highest level of cooperation 

internationally, ahead of China and India, while Paul et al. 

(2023) identified India with the most publications on ML 

and DL models in addressing COVID-19, followed by 

Saudi Arabia and the USA. 
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Figure 4: Citation analysis map in terms of Top Contributing Countries 

 

Table3: Top Ten Contributing Countries in terms of Citations and Documents 

 

Rank Country Documents Scopus-Citations 

1 United States 96 1022 

2 India 122 989 

3 Iran 10 544 

4 Australia 16 462 

5 South Korea 20 412 

6 Saudi Arabia 44 410 

7 United Kingdom 37 399 

8 Brazil 13 341 

9 China 73 327 

10 Pakistan 31 290 

 

4.6 Systematic analysis in the co-

occurrence in terms of all keywords 
 

In the analysis of co-occurrences, all keywords were 

considered before the harmonization of the keywords, out 

of 2819 that keywords contributed to the publishing of the 

ML and DL models in addressing COVID-19 pandemic, 

the minimum number of occurrences of a keyword is 15, 

and 45 keywords meets the threshold. In this study, the 

keywords; Covid-19, ML and DL were the most used 

keywords in most of the published articles compared to 

others as shown below on the co-occurrence map of all 

keywords. Rodriguez et al. (2021) identified the keywords 

"COVID-19” as most used keyword compared to other 

keywords. 
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Figure 5: Co-occurrence map of all keywords 

 

4.7 Systematic analysis on the co-

occurrence Analysis in terms of 

Author keywords 
 

The analysis on the co-occurrence of author keywords 

was performed after harmonization of keywords through 

MS Excel. A total of 53 keywords was obtained by the 

authors contributed to the publishing of the ML and DL 

models in addressing COVID-19, a minimum number of 

occurrences of keywords per author was 10, and 22 

keywords met the threshold. 
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Figure 6: Co-occurrence Analysis in terms of author keywords 

 

Figure-6 below shows the co-occurrence of author 

keywords was analyzed, considering the authors' selected 

keywords that appeared more than five times in the 

Scopus database. The most frequently used keywords 

were "COVID-19" (occurrence 351), followed with 

"machine learning models" (occurrence 321), and "deep 

learning models" (occurrence 227), all of which possessed 

high link when compared to other keywords.  The number 

of nodes in a co-occurrence network shows how often 

they occur in a publication, while the curves 

interconnecting them indicate their co-occurrence within a 

single publication. The near two nodes are, the more 

frequently their co-occurrence happens, but the more 

distant they are, the less frequently their co-occurrence 

occurs, the space between both circles reveals the 

connection between them.  

 

4.8 Bibliometric analysis on the 

current research gaps in ML and DL 

Models in counteracting COVID-19 

pandemic 
 

Total terms in the research filed is 53 after harmonization, 

the minimum number of occurrence of a keyword is 10, 

and 22 keywords meet the threshold as shown on Table4 

below. 
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Table 4: Top 22 Keywords in terms of occurrence and total link strength 

Rank Keywords Occurrence Total link strength 

1 Covid-19 351 748 

2 Machine learning models 321 649 

3 Deep learning models 227 525 

4 Coronavirus pandemic 74 200 

5 Data analytics 68 173 

6 Artificial intelligence 54 133 

7 Health care 42 106 

8 Chest x-ray image classification 36 100 

9 Bioinformatics 28 73 

10 Internet of things (IOT) 24 55 

11 Ct scan image 19 61 

12 X-ray imaging 18 56 

13 Sars cov-2 17 42 

14 Face mask detection 15 36 

15 Feature engineering 15 44 

16 Image classification 14 47 

17 Forecasting models 13 36 

18 E-learning 12 20 

19 Social distance 12 29 

20 Topic modeling 11 31 

21 Vaccination 11 28 

22 Fake news identification 10 20 

 

The study identified twenty two keywords that were 

mostly contributed in publishing in the study area of ML 

and DL models in addressing COVID-19 pandemic. The 

study employed MS Excel and SPSS to find out keywords 

that contribute to the existing and future research gaps.  

The collected data was analyzed using a data analysis tool 

from MS Excel to create a correlation among the 

keywords. Thereafter, the SPSS was applied to analyze 

and screen plot of the eigenvalues to interpret the twenty-

two (22) keywords. The study applied the eigenvalues to 

determine the relationship between the individual 

keywords used in the published documents, to help to 

identify the existing and future research gaps. The 

eigenvalues state that the higher the eigenvalue, the more 

variance is explained by that factor, the higher the 

eigenvalues (values>=1), the less the research gaps, and 

the less the eigenvalues (values<1) the higher the research 

gaps. The keywords less than 1 in the screen plot 

indicates the prominent research gaps, using such 

keywords helps to come up with a new research topic, 

while keywords above 1 in the screen plot show the most 

published areas in the study. Therefore, in this study, 

keywords from rank11 to rank22, creates prominent 

research gaps, since the eigenvalues factor is less than 1, 

keywords such as CT scan image, X-ray imaging, Face 

mask detection, social distance and Vaccination. These 

keywords can be used to create research gaps which can 

be used to create a new topic in the study area since they 

have not fully utilized compared to the rest in this study. 

On the other side keywords from rank1 to rank10 indicate 

that they have mostly contributed to this study. 
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Figure 7: Top twenty two contributed keywords in eigenvalues screen plot 

 

5. Conclusion and Recommendation 

 

5.1 Conclusion 
The study has explored the impacts of ML and DL models 

in combating COVID-19 at work a work place. Recent 

growth statistics indicates that the number of global 

publications on COVID-19 has decreased due to different 

measures taken to address COVID-19 pandemic. The 

USA made the most notable contribution in this crucial 

subject. However, the research was restricted to limited 

database and timeframe that might be the avenues for 

further research. The notable gaps through the 

eigenvalues factors less than 1, has highlighted on the 

keywords  such as CT scan image, X-ray imaging, Face 

mask detection, social distance and Vaccination, of which 

can be used to create a new topic of the study, since few 

studies have been written concerning these keywords. 

More research on these terms is required to determine the 

existing contributions of AI to the body of knowledge in 

combating and managing the impact of the COVID-19 

pandemic in a work place.  

 

5.2 Recommendations 
 

As a result of the results of the study, the following 

recommendations were suggested: 

1. To apply many databases to get more 

thorough information about COVID-19 

pandemic at a work place. 

2.  To investigate understudied terms like CT 

scan picture, X-ray imaging, face mask 

detection, social distance, and immunization 

for prospective new study subjects. 

3. To explore the influence of AI techniques on 

identified keywords to expand existing 

information. 

4. Explore knowledge gaps found using 

eigenvalue analysis, especially those with 

eigenvalues smaller than 1, to identify 

prospective topics for further exploration. 
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