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THE PATHS TAKEN BY SCIENTIFIC 

RESEARCH AFTER THE COVID-19 

PANDEMIC TOWARDS BETTER QUALITY 

OF LIFE 

 
Abstract: Given the complexity and continuous evolution of the 

COVID-19 pandemic, it is essential to carry out a 

comprehensive update of the state of the art in publications on 

the subject. Almost four years after the start of the pandemic, 

the scientific landscape has changed substantially, with a 

significant number of new studies and discoveries. In this 

context, the research proposes to deepen the analysis method 

by implementing new comparative metrics, as well as 

expanding the results to provide a more comprehensive and 

accurate view of the accumulated knowledge on COVID-19, 

towards better quality of life. This effort aims to provide an up-

to-date and in-depth understanding of trends, advances, and 

gaps in the scientific literature, thus contributing to better 

management and decision-making in relation to the pandemic. 

Keywords: pandemic, public health, global sustainability, 

virus. 

 

 

1. Introduction 
 

The Sars-CoV-2 pandemic in the year 2020, 

initially discovered in China, in Wuhan, with 

the first cases reported in 2019, primarily 

affected individuals who were in contact with 

the Huanan Seafood Wholesale Market 

(Franco et al., 2022; Xu et al., 2020; F. Zhou 

et al., 2020a). Despite a wide range of 

transmissions, these do not represent the first 

occurrences of this virus. Since 2002, 

research has been conducted to identify cases 

of individuals with acute respiratory disorders 

caused by the so-called Sars-CoV. 

Furthermore, in 2012, similar episodes 

involving the Bat-Sars-CoV occurred, which 

were identified as Mers-CoV (Ackermann et 

al., 2020; Lauer et al., 2020; Nicola et al., 

2020). 

The outbreaks of 2002 and 2012 resulted in 

numerous cases of infection and deaths, 

triggering a large-scale epidemic scenario in 

the Arabian Peninsula. However, it is 

important to emphasize that asymptomatic 

infections can spread the virus, which 

prompted the suggestion of social isolation 

during the Sars-CoV outbreak (Bavel et al., 

2020). The main symptoms presented by 

patients affected by this new virus include 

fever, dry cough, along with some cases of 

diarrhea, nausea, and vomiting. Nevertheless, 

respiratory symptoms and signs were the 

primary indicators of the disease (Beigel et 

al., 2020; J. S. D. M. Reis et al., 2020; Xu et 

al., 2020). 

Despite a wide range of transmissions, these 

do not represent the first occurrences of this 

virus. Since 2002, research has been 

conducted to identify cases of individuals 

with acute respiratory disorders caused by the 

so-called Sars-CoV. Furthermore, in 2012, 

similar episodes involving the Bat-Sars-CoV 



Reis et al., The paths taken by scientific research after the COVID-19 pandemic 

1248                                     

occurred, which were identified as Mers-CoV 

(Bavel et al., 2020; Shi et al., 2020; Xiong et 

al., 2020). The outbreaks of 2002 and 2012 

resulted in numerous cases of infection and 

deaths, triggering a large-scale epidemic 

scenario in the Arabian Peninsula. However, 

it is important to emphasize that 

asymptomatic infections can spread the virus, 

which prompted the suggestion of social 

isolation during the Sars-CoV outbreak 

(Beigel et al., 2020; Nicola et al., 2020; Xiong 

et al., 2020). 

The main symptoms presented by patients 

affected by this new virus include fever, dry 

cough, and in some cases, diarrhea, nausea, 

and vomiting. However, respiratory 

symptoms and signs were the primary 

indicators of the disease (Bavel et al., 2020; 

Y. Dong et al., 2020a; Qiu et al., 2020). 

In this context, the research proposes to 

deepen the analysis method by implementing 

new comparative metrics, as well as 

expanding the results to provide a more 

comprehensive and accurate view of the 

accumulated knowledge on COVID-19. 

 

2. Theoretical framework 
 

At the beginning of the 21st century, the 

SARS-CoV-1 epidemic emerged in 2002, 

followed by the MERS-CoV epidemic in 

2012. SARS-CoV-2 represents the third 

affliction belonging to the same viral family 

over the last two decades. The SARS-CoV-2 

outbreak, responsible for the Covid-19 

disease, began in Wuhan in 2019 and was 

promptly designated as a pandemic by the 

World Health Organization (WHO) on March 

11, 2020 (Ji et al., 2020; Liu et al., 2020; Reis 

et al., 2020). 

To confront the challenges posed by the 

epidemic, health professionals and 

researchers have adopted various 

technologies. Studies are underway to explore 

alternatives based on deep learning models to 

detect Covid-19 in CT images and accurately 

differentiate possible cases of pneumonia 

(Cerullo et al., 2020; Cohen et al., 2020; Zhao 

J. et al., 2020). 

Despite the significant range of 

transmissions, these are not the first cases of 

this virus. It should be noted that since 2002. 

However, asymptomatic infections can 

spread the virus, which is why social isolation 

was also suggested in the Sars-CoV outbreak. 

The main symptoms presented by this new 

virus in patients were: fever, dry cough, some 

had diarrhea, nausea and vomiting (Guo et al., 

2020; Rogers et al., 2020; Vindegaard & 

Benros, 2020).  

Covid-19 has led to significant changes in the 

way people live, work and interact, forcing 

society to redesign life in public spaces, 

particularly in closed environments such as: 

homes, workplaces, public facilities and 

workplaces (Khan et al., 2020; Taubenberger 

et al., 2020; Reis et al., 2020; Zhao Q. et al., 

2020).  

Health and hygiene at work, as well as respect 

for environmental rules were very important 

in these difficult times (Silva et al., 2022; 

Teixeira et al., 2022; Silva et al., 2020; 

Talapatra et al., 2022; Santos et al., 2014; 

Craveiro et al., 2023), namely, to improve 

society (Santos et al., 2019; Vieira et al., 

2019 ; Sun et al., 2013 ; Yülek & Santos, 

2022 ; Santos & Millán, 2013). 

According to information released by the 

World Health Organization, as of April 18, 

the number of people officially infected with 

COVID-19 was approximately 2,160,207, 

and the total number of deaths was 

approximately 146,088 (Ji et al., 2020; Liu et 

al., 2020; Reis et al., 2020). 

The speed of medical diagnosis is key to 

quickly isolating and treating infected 

patients and preventing the spread of the 

virus. This concern about a virus about which 

the science is poorly understood is reflected 

in the large number of documents produced 

and made available on the Internet and in the 

main academic databases (Beuermann, et al., 

2024; Ishiguro et al., 2024; Sevinc Ozdemir 

et al., 2024). 
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3. Scientific method 
 

The research falls into the category of applied 

exploratory with a quantitative approach. The 

method and technical procedures employed 

consist of bibliographic research and 

literature (Table 1)  (Espuny et al., 2021; 

Kothari & Garg, 2019).  

The research was structured in five stages. 

These stages are illustrated in Figure 1, in the 

following order: problem definition, data 

collection, literature review, data treatment in 

the light of the literature and final drafting of 

the article.

 

Table 1. Research classification. Adapted from Barbosa et al. (2023); Espuny et al. (2022); 

Kothari and Garg (2019). 

Nature  Objective  Approach  Research procedures 

 
Basic  Exploratory  Quantitative  Experiment 

Applied  Descriptive  Qualitative  Survey 

   Explanatory  Combined  Bibliometric study 

   Normative    Modeling 
         Case study 

      Simulation 

 

 
Figure 1. Methodological Flow. Adapted from Espuny et al. (2022); Reis et al. (2021). 

 

To achieve the objectives of this research, a 

new analysis was carried out of the 20 most 

cited articles on the pandemic on April 4, 

2024. After this analysis, the scientific gaps 

were identified and then a comparison was 

made of research trends on the subject in the 

pandemic and post-pandemic scenarios, to 

understand the paths of science in relation to 

the COVID-19 pandemic between the years 

2020 and 2024. 

Initially, articles with the descriptor 

"COVID-19" in the title were identified in a 

search of the Scopus database, and only those 

published in English were considered, as it is 

the language most commonly used in science 

(Nunhes & Oliveira, 2018). A total of 363215 

articles were published between 2019 and 

2024. Among these, 20 were selected with the 

highest number of citations. 

 

4. Results and discussions 
 

According to Table 2, the 20 scientific gaps 

(in the year 2020) were grouped into 6 

clusters, according to the similarity presented 

by each study. 

According to Table 3, the 20 scientific gaps 

(in the year 2024) were grouped into 3 

clusters, according to the similarity presented 

by each study.



Reis et al., The paths taken by scientific research after the COVID-19 pandemic 

 

1250                                     

Table 2. Scientific gaps in the Covid-19 theme in 2020. Adapted from Reis et al. (2020). 
# Scientific Gap Reference 

1 
Regulation of the wild animal 

market 
Chen et al. (2020c); Zhou P. et al. (2020a) 

2 Traceability of COVID-19 
Chan et al. (2020a); Huang et al. (2020); Ji et al. (2020); Lu R. et 

al. (2020); Wan et al. (2020); Wu et al. (2020) 

3 Detection of COVID-19 Holshue et al. (2020); Zhu et al. (2020) 

4 Prevention of COVID-19 Chan et al. (2020b); Wu and McGoogan (2020); Xu et al. (2020) 

5 
Impacts of COVID-19 on 

patients 

Backer et al. (2020); Chen H. et al. (2020a); Chen N. et al. 

(2020b); Chung et al. (2020c) 

6 

The proposition of vaccines, 

treatment, and cure of 

COVID-19 

Lu H. (2020); Munster et al. (2020); Wang et al. (2020a) 

 

Table 3. Scientific gaps in the Covid-19 theme in 2024. 
# Scientific Gap Reference 

1 
Treatment and prevention 

of COVID-19 
Beigel et al. (2020); Gautret et al. (2020); Horby et al. (2021); Polack 

et al. (2020) 

2 

Pathological 
investigations of COVID-

19 in patients 

Ackermann et al. (2020); Ai et al., (2020); Cao et al. (2020); Dong et 
al. (2020b); Lai et al. (2020); Lauer et al. (2020); Mehta et al. (2020); 

Richardson et al. (2020); Varga et al. (2020); Williamson et al. (2020); 

Xu et al. (2020); Zhou et al. (2020b) 

3 
Socio-economic impacts 

of COVID-19 

Cucinotta and Vanelli (2020); Nicola et al. (2020); Wang et al. 

(2020b); Wu and McGoogan (2020) 

The scientific gaps carried out in 2020 and 

2024 address different aspects related to the 

development and mitigation of the COVID-

19 pandemic, but there are some distinctions 

between them. The 2020 analysis focuses 

more on the regulatory and scientific aspects 

of the pandemic. It discusses the regulation of 

the wildlife market, which is crucial to 

prevent future zoonotic pandemics. In 

addition, it talks about the traceability of the 

virus, its detection, prevention, and the direct 

impacts on affected patients. 

It also mentions proposed vaccines, 

treatments, and cures for COVID-19. The 

2024 analysis focuses more on COVID-19 

treatment and prevention measures, including 

pathological investigations on affected 

patients. It also addresses the socio-economic 

impacts of the pandemic, which have been 

significant worldwide. 

One notable difference is that the 2020 

analysis includes broader issues, such as the 

regulation of the wildlife market, while the 

2024 analysis is more focused on the direct 

clinical and socio-economic aspects of the 

disease. Both groups are equally important 

for understanding and dealing with the 

pandemic comprehensively. As for the 

similarities of the two analyses, both are 

focused on aspects of preventing the COVID-

19 pandemic and its ramifications in different 

areas. 

Prevention and treatment of COVID-19, in 

the 2020 and 2024 analysis address aspects 

related to the prevention and treatment of 

COVID-19. While 2024 focuses more 

specifically on these topics, Group 1 also 

mentions them as part of the essential 

measures to deal with the pandemic. Impacts 

of COVID-19, both analyses describe the 

impacts of COVID-19, although they are 

approached in different ways. The 2020 

analysis addresses direct impacts on affected 

patients, while Group 2 explores the socio-

economic impacts of the pandemic more 

broadly. 

Pathological investigations in 2020 and 2024 

include discussions on pathological 

investigations related to COVID-19 in 

patients. This demonstrates a shared concern 
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with understanding the clinical and biological 

aspects of the disease. Finally, there are 

proposals for vaccines and treatments: Both 

groups mention the importance of proposals 

for vaccines, treatments and cures for 

COVID-19. 

This reflects the global search for effective 

medical solutions to contain the pandemic. 

Although the analyses approach these topics 

in slightly different ways, their similarities 

highlight the scope and complexity of the 

COVID-19 pandemic and the need for 

multidisciplinary approaches to tackle it 

effectively. 

 

5. Conclusion 
 

The study presented an overview of scientific 

production on COVID-19. This overview was 

structured in two parts, an analysis of the 

output from 2020 and 2024. The objective of 

analyzing the changes in the scientific 

scenario on COVID-19 was achieved, as the 

scientific gaps were concluded at both times. 

The great novelty lies in the identification of 

the scientific gaps in 2024 and the 

comparative analysis between the scientific 

gaps of 2020 and 2024. In 2020, the analysis 

was largely focused on the detection, 

prevention and direct treatment of COVID-

19, as well as the regulation of the wildlife 

market as a preventative measure. The focus 

on traceability of the virus and proposals for 

vaccines and treatments was also prominent, 

reflecting the urgency of containing the 

spread of the disease and mitigating its 

impacts. By 2024, on the other hand, the 

analysis shows a shift in emphasis. 

While the continuity of discussions on 

treatment and prevention of COVID-19 is 

evident, there is a significant expansion to 

pathological investigations in patients and to 

the socio-economic impacts of the pandemic. 

This suggests an evolution in the 

understanding of the disease, moving from a 

more direct approach to a more 

comprehensive view that considers not only 

physical health, but also the social and 

economic consequences of the health crisis. 

The change in focus reflects the continuous 

learning and adaptation of strategies to deal 

with the pandemic over time. As more 

scientific information has been obtained and 

the pandemic has evolved, the areas of 

interest and concern have broadened to cover 

a wider range of aspects related to COVID-

19, beyond immediate containment and 

treatment measures. This highlights the 

importance of continuous analysis and 

flexibility in scientific approaches to 

effectively deal with constantly evolving 

public health challenges. As a proposal for 

future studies, a quantitative analysis by 

subject area within the COVID-19 macro-

group is pending, to make a detailed map of 

the concentration of research and money 

invested. 
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