
RESEARCH PAPER

Tracking the progress in COVID-19 and vaccine safety research – a comprehensive 
bibliometric analysis of publications indexed in Scopus database
Tosin Yinka Akintunde a,b,c, Shaojun Chena, Taha Hussein Musac,d,e, Felix Oluseyi Amooc,f, Adekunle Adedejic,g,h, 
Elhakim Ibrahimb,c,i, Angwi Enow Tassanga,c, Idriss Hussein Musac,e, and Hassan Hussein Musac,j

aDepartment of Sociology, School of Public Administration, Hohai University, Nanjing, China; bDepartment of Demography and Social Statistics, Faculty of 
Social Science, Obafemi Awolowo University, Ile-Ife, Nigeria; cOrganization of African Academic Doctor (OAAD), Nairobi, Kenya; dKey Laboratory of 
Environmental Medicine Engineering, Ministry of Education, Department of Epidemiology and Health Statistics, School of Public Health, Southeast 
University, Nanjing, Jiangsu Province, China; eBiomedical Research Institute, Darfur College, Nyala, Sudan; fInstitute for Peace and Strategic Studies, 
University of Ibadan, Ibadan, Nigeria; gFaculty of Humanities, North-West University, Mafikeng, South Africa; hPublic Health, Hamburg University of 
Applied Sciences, Hamburg, Germany; iDepartment of Demography, College for Health, Community and Policy, The University of Texas at San Antonio, 
San Antonio, TX, USA; jDepartment of Medical Microbiology, Faculty of Medical Laboratory Sciences, University of Khartoum, Khartoum, Sudan

ABSTRACT
Introduction: COVID-19 pandemic public health emergency is one of the worse disease outbreaks in the 
history of infectious disease. The consequence has resulted in over 4 million deaths globally. Therefore, 
a more in-depth understanding of the dynamics of the disease, vaccine development, and safety has 
become crucial for the disease eradication.
Objective: The study adopted bibliometric analysis to identify the global contribution in COVID-19 and 
Vaccine Safety and analyzed the current status, development, and research hotspots to reference for 
future research directions.
Methods: Studies published between January 1, 2019 and July 11, 2021 were retrieved from the Scopus 
database. Data analysis and visualization were conducted using VOSviewer ver 1.6.6, Bibliometrix app. 
(Using R).
Results: A total of 1827 publications with 12.14 average citations per document were identified. These 
publications were published in 796 journals by 10,243 authors (with 5.61 authors per document) from 80 
countries/regions. About 33.75% of the researches were from the developed countries. The USA, China, and 
India were top contributors for scientific research on COVID-19 and vaccine safety. The “Vaccine” is the most 
productive journal with 58 articles. Li Y, NA NA, and Liu X were the top three prolific authors. Furthermore, 
“Human,” “Coronavirus disease 2019,” and “Drug safety,” were the most common frontier topics.
Conclusions: Our analysis highlights the characteristics of the most influential articles on COVID-19 related 
to vaccine safety. The findings provided valuable insight into the scientific research progress in this domain 
and suggest scaling-up research and information dissemination on COVID-19 and vaccine safety.
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Introduction

Immunity in the human body is a strong defense against 
potential diseases and viruses. Therefore, outbreaks of infec
tious diseases and viruses of a novel attribute such as COVID- 
19 necessitate fast-track immune response in the human body, 
one of such is vaccine.1 There are significant concerns among 
scientists and vaccine recipients about vaccine safety. These 
concerns cut across clinical trials, policies, costs, and accep
tance from medical, psychosocial, cultural, and political 
factors.2 Vaccine safety is a complex term that includes safety 
during clinical trials3,4 and the general perception among 
recipients.5 In the last decade, there has been a rapid improve
ment in vaccines against diseases supported by the improved 
health of millions of people. Nevertheless, information about 
vaccine safety still eludes people and has intensified the need to 
research and disseminate vaccines’ safety to the general 
population.6

From several indications, humans desire freedom from life- 
threatening contingencies, which include viruses, ailments, and 
diseases. However, in human history, very few phenomena get 
to redefine societal setup and human interaction as 
pandemics.7 In recent decades, globalization has brought 
about socio-economic changes that have promoted the threat 
of disease outbreaks and accelerated novel viruses. However, at 
the same time, globalization has facilitated international colla
boration, enabling advances in disease research and 
surveillance.8 Given the circumstance of oneness created by 
globalization, it is easy to find answers to why it has become so 
easy for COVID-19 to sweep across most human-inhabited 
continents.

When the first human cases of COVID-19 were reported 
[10], the World Health Organization (WHO) declared it 
a pandemic of global consequence. The only safety measures 
adopted were social distancing, quarantine, and lockdown of 
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non-pharmaceutical actions advanced to curb the rate at which 
the virus was spreading.9 Since its emergence in 2019, SARS- 
CoV-2, the virus that causes COVID-19, has infected over 
83 million people and caused over 4 million deaths worldwide 
as of July 19, 2021.10

The effective treatment strategy mostly adopted for COVID- 
19 has been the treatment of symptoms in patients. 
Consequently, several drugs have been used with varying levels 
of therapeutic effects. However, the actual drugs to cure COVID- 
19 are still quite elusive.11 Nevertheless, vaccines could play an 
essential role in increasing population immunity, preventing 
severe disease, and reducing the ongoing health crisis.3 Because 
of this, pharmaceutical and vaccine-related research has experi
enced an unprecedented surge. This surge has also led to the 
proliferation of research articles on related subjects.11 However, 
there are concerns about whether an accelerated vaccine devel
opment can be accomplished safely, preventing potential adverse 
vaccine effects in the short-term and mid- and long-term.12,13 

Thus, numerous studies have used various research approaches 
to explore COVID-19 and vaccine safety.

Generally, vaccines have been widely lauded as the most 
outstanding achievement of modern medicine , and vaccine 
safety evidence has been subjected to a series of scrutiny cen
tered on the risks and benefits of vaccination.14 These risks 
assessments of vaccines revolve around not only COVID-19 
vaccine safety but rather encompasses all aspects of human 
known infectious diseases that require vaccines for immune 
support for morbidity and mortality prevention.15 

Consequently, there are mixed concerns and conclusions on 
whether vaccines have adverse effects (AEs) post- 
administration.16 Therefore, experts suggested that it is crucial 
to intensify the post-licensing surveillance systems for moni
toring and evaluation through various means available to 
monitors AEs by adopting surveillance systems like Vaccine 
Safety Datalink, Clinical Immunization Safety Assessment 
Project, and Vaccine Adverse Reporting System.17 The WHO- 
funded projects that backed these surveillances and many other 
programs systematically assess the AEs of vaccines when they 
occur, in most cases rarely.18

Therefore, vaccine safety is a binding domain directly asso
ciated with recipients’ negative perception (Hesitancy/ 
Rejection) and positive perception (acceptance/confidence).14 

In reality, the massive COVID-19 vaccination of the global 
population comes with significant challenges based on the 
scale of implementation.19 In the United States and many 
other regions, there are controversies on vaccine-triggered 
autoimmune diseases, the safety of human papillomavirus vac
cine, among others that has raised vaccine safety concern,20–22 

and a surveillance system was set up for monitoring of these 
concerns.23–25 Thus, a systematic analysis of recipients’ voices 
and concerns is essential in the quest to increase global aware
ness of vaccine safety and ensure acceptance.26 In the wake of 
evidence that a substantial part of vaccine safety concern 
evolved from misinformation,27 reports from the Global 
Advisory Committee on Vaccine Safety highlight some of the 
challenges faced in appraising practical recommendable scien
tific evidence to support vaccine safety.28

The evidence on the ongoing global COVID-19 vaccination 
shows that as of July 12, 2021, roughly 3.5 billion people have 
been vaccinated,10 and there are multilevel to the AEs among 
different groups.12 Among the global concerns on COVID-19 
vaccine safety, it has been articulated that AE evidence should 
be estimated and the rates of the occurence.29 Consequently, 
there are updates from the Center for Disease Control (CDC) 
on some of the controversies surrounding the concerns for the 
COVID-19 vaccine.30 In response to the glaring societal divides 
concerning vaccines, it becomes imperative to communicate 
and disseminate vaccine safety information by adopting result- 
oriented means when possible.31 Thus, this current study 
attempts to aggregate progress in specifics on the COVID-19 
and Vaccine safety research to support the growing need to 
disseminate information on COVID-19 vaccine safety globally.

The current study presents a bibliometric novel approach to 
explore global research output on COVID-19 and Vaccine 
safety. Bibliometric analyses provide objective information 
through the comprehensive assessment of a specific scientific 
research trend by identifying the number and distribution of 
publications related to the direction, authorship, co- 
authorship, and the most cited articles.32–37 The bibliometric 
approach to studying COVID-19 has been adopted by several 
researchers in different areas, including a general overview of 
COVID-19 research,38 the comparative method, gender distri
bution of authors on medical publications on COVID-19.39 

Bibliometric evidence demonstrates that China and the United 
States have contributed the most significant literature volume 
to scientific publications on COVID-19.40 This work is 
a comprehensive analysis of the general body of literature on 
COVID-19 related to vaccine safety. Most COVID-19 related 
bibliometric studies have not focused on this area exclusively 
despite the massive global attention to vaccine development, 
testing, and safety.

Therefore, the current study attempt to provides 
a template to access research progress on COVID-19 vac
cine-related topics to give researchers and global health 
policymakers a general overview of the milestone on the 
theme to facilitate future research directions. Therefore, the 
study objectives are:

(i) To examines COVID-19 and Vaccine safety research 
trends, identifying the top contributing authors and the 
most cited articles in the research domain.

(ii) The study aims to provide extensive evidence on the hot 
topics, funding agencies, country contribution in 
COVID-19, and vaccine safety research.

Methods and materials

Key research focus

The primary objective of this study is to use bibliometric 
analysis to identify the global research contributions on 
COVID-19 and Vaccine Safety and analyze the current 
status, development, and research hotspots to reference 
future research directions. Overall, the study attempted to 
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understand research milestones and focus on COVID-19 
and Vaccine safety to encourage further future research 
and information dissemination.

Study design

The study adopted a bibliometric analysis to explore COVID- 
19 and Vaccine safety publications indexed in the Scopus 
database. A bibliometric analytical technique is an approach 
that has been progressively supporting the monitoring and 
evaluation of research in various empirical disciplines to 
guide future research direction, policy frameworks, and 
actions.

Data sources

The data for this study were retrieved from the Scopus database 
(https://www.scopus.com/). The Scopus database is an inter
national repository purposely selected as it covers a significant 
number of global journals. This database is publicly accessible 
with a university subscription and network; thus, no ethical 
consideration is necessary to extract and publish data retrieved.

Literature search strategy

The following search terms were used to identify articles rele
vant to documents: TITLE-ABS-KEY (2019-Coronavirus* or 
2019-CoV* or 2019-nCoV* or 2019-New Coronavirus* or 
2019-Novel Coronavirus* or Corona Virus Disease-2019* or 

Coronavirus 2019* or Coronavirus Disease 2019* or 
Coronavirus Disease-19* or Coronavirus-2019* COVID19* 
COVID-19* or COVID-2019* or nCoV2019* or nCoV-2019* 
Novel Coronavirus 2019* or SARS coronavirus 2* or SARS- 
CoV2* or SARS-CoV-2* or Severe Acute Respiratory 
Syndrome Coronavirus 2* or Wuhan AND Coronavirus* or 
Hubei AND Coronavirus* or Corona Virus* or Coronavirus* 
or vaccine* and vaccine safety* vacc*). Information on the 
search strategy is shown in the flowchart Figure 1.

The dates of publications on COVID-19 and vaccine safety 
retreived also ranged from January 1, 2019 to July 11, 2021. 
Only documents published in English were included in the 
study. The database search was performed on a single day to 
avoid the possibility of introducing unfairness due to the daily 
citation updates. Two members of our research team (THM 
and TYA) independently assessed the retrieved documents.

Eligibility criteria (inclusion and exclusion)

Based on the Mesh output retrieved; only documents that 
directly mentioned the search terms in the TITLE_ABS_KEY 
were included, and publications in English were included in the 
bibliometric analysis. Other languages such as German and 
Russian were excluded to remove language mix-ups in the 
descriptive analysis and visualization. Bibliometric indicators 
such as document type, citations, authors, research category, 
keywords, country of origin, most frequently cited papers, 
productive journals, and affiliation were analyzed. The data 
extraction process is presented in the flow chart for the 

Figure 1. Flow chart showing the selection of documents focusing on COVID-19 and vaccine safety research.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 3889

https://www.scopus.com/


bibliometric analysis (Figure 1). Lastly, the impact factor (IF) 
for journals was obtained from the Journal Citation Report 
(JCR) database for the year 2020.

Bibliometric analysis

The bibliometric analysis primarily reports descriptive statistics of 
retrieved documents data by visualization and ranking. 
Information on the most productive authors, corresponding 
authors’ countries, journals, and articles were appraised by acces
sing the top 10 in the categories using Number of Publications 
(NP), Total Citations (TC), h_index, criteria for ranking perfor
mances in each domain. The co-occurrence of the keyword 
reported in Scopus were assessed and visualized using the 
Bibliometrix package in R,41 and VOSviewer version 6.6 software 
(Leiden University, Leiden, The Netherlands) was employed to 
show the core authors, organizations, countries,42 for descriptive 
purposes only.

Results

General information and annual trend

The number of publications distribution shows the direction 
of research on COVID-19 and vaccine safety. The publication 
record was estimated at 14 documents reported in 2019, 
followed by 730 documents in 2020, and 1083 documents as 
at July 11, 2021. Thus, the result indicated an increase in the 
scientific growth of COVID-19 Vaccine safety-related publi
cations. The search protocol adopted resulted in 1904 docu
ments after synchronizing the Mesh terms in COVID-19 and 
Vaccine Safety. Documents were further screened based on 
“Language” as only English published articles were consid
ered in the study.

The study identified 1827 documents from January 1, 2019 
to July 11, 2021 published in Scopus database search. About 
10243 authors, approximately 12.14 per document, contributed 
to the COVID-19 and Vaccine Safety research papers. Among 
the total, 792 (43.35%) were full research articles, and 510 
(27.91%) were review papers. The general characteristics of 
the metadata are presented in Supplementary Table S 1.

Top 10 most cited documents

The top 10 most cited documents in COVID-19 and vaccine 
safety are presented in Table 1. Overall, high-quality articles 
based on the citation score explore the core of research in 
COVID-19 and Vaccine safety which was published by Polack 
et al., 2020 under the title “Safety and efficacy of the BNT162b2 
mRNA Covid-19 vaccine” with received total citation 
(TC) = 1229 citations scores, followed by an article published 
by Jackson et al., 2020 under the title “An mRNA vaccine against 
SARS-COV-2- Preliminary report Drug treatment options for the 
2019-new coronavirus (2019-nCoV)” with received (TC = 704) 
citations scores, both these articles were published in New 
England Journal of Medicine with Impact factor (IF = 91.245).

Top 10 most active authors

A total of 10243 authors contributed 1827 documents. The top 
10 authors on COVID-19 and vaccine safety are presented in 
Table 2. Li Y from the United Kingdom was a top-ranked 
author with the number of publications (NP) = 14 articles 
and total citations of (TC = 959), followed by NA NA from 
the London School of Hygiene USA, with (NP = 14) and total 
citations (TC = 57), and Liu X, from UK, with (NP = 12) 
articles and total citations (TC = 1582).

Productive corresponding author’s country

In Table 3, about 80 countries generated the total number of 
COVID-19 and vaccine safety research retreived from the 
Scopus database. The USA was the most productive country 
based on the number of publications (NP = 380), followed by 
China (NP = 121) and India (NP = 101). Furthermore, the USA 
was the most influential country based on Total Citations 
(TC = 7677). The USA has a robust national collaboration in 
COVID-19 and Vaccine safety research with reported intra- 
country collaboration/Single Country Publications SCP = 307 
and inter-country collaboration/Multiple Country Publication 
(MCP = 73) documents. Overall top 10 listed countries has 
Lower International Collaboration and Multiple Country 
Publications ratio (MCP_Ratio) was less 0,50).

Distribution of most productive journals

A total of 1827 documents in COVID-19 and vaccine safety 
articles were published in 796 academic journals. The top 10 
productive journals are shown in Table 4. Journal of “Vaccine” 
was the most influential journal with the number of publications 
and total citation (NP = 58, TC = 577), followed by “Vaccines” 
(NP = 41, TC = 485), “JAMA-Journal of the American Medical 
Association” (NP = 39 = TC = 696), “The Lancet” (NP = 33, 
TC = 2725), Science (NP = 30, TC = 609), and “Human Vaccines 
&Immunotherapeutics” (NP = 16, TC = 83). Other information 
related to Journal h_index, Journal impact factor, quartile range, 
and active years of publication are presented in Table 4.

Top 10 subject categories and funding organization for 
COVID-19 and vaccine safety

The top 10 Subject categories and funding organization COVID- 
19 and Vaccine Safety research are listed in Supplementary Table 
S2. The majority of the documents with the significant numbers 
of published articles were in the field of Medicine (NP = 1317), 
followed by Immunology and Microbiology (NP = 449), and 
Biochemistry, Genetics and Molecular Biology (NP = 343). 
National Institutes of Health were amongst the top-funding 
organization for research in COVID-19 and Vaccine Safety 
with Number of Publication (NP = 114), followed by The US 
Department of Health and Human Services (NP = 106, National 
Institute of Allergy and Infectious Diseases (NP = 41), and 
National Natural Science Foundation of China (NP = 41).
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Table 2. Top 10 productive author’s in Covid-19 and vaccine safety research.

SCR
Author 

(n = 10243) Affiliations h_index TC NP

1 LI Y United Kingdom 8 959 14
2 NA NA London School of Hygiene, UK 5 57 14
3 LIU X University of Oxford Medical Sciences Division, Oxford, United Kingdom 8 1582 12
4 WANG J Dong Fureng Institute of Economic and Social Development, Wuhan University, China 7 165 12
5 Pollard AJ Oxford Vaccine Group, Department of Pediatrics, University of Oxford, Oxford, United Kingdom 9 1606 10
6 YANG Y Henan Center for Disease Control and Prevention, Zhengzhou, Henan, China 8 883 10
7 ZHANG Y School of Public Health, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, Hubei, 

China
6 593 10

8 Chen RT Brighton Collaboration, A Program of the Task Force for Global Health, Decatur, GA, United States 2 63 9
9 Kochhar S Global Healthcare Consulting, India Department of Global Health, University of Washington, US. 2 32 9
10 Lambe T The Jenner Institute, University of Oxford, Oxford, United Kingdom 9 1771 9

SCR: Standard Competition Ranking; TC: Total Citations, NP: Number of publications.

Table 3. Top 10 productive corresponding author country in Covid-19 and vaccine safety research.

SCR Country (n = 80) NP TC AAC SCP MCP MCP_Ratio

1 USA 380 7677 20.203 307 73 0.192a

2 China 121 3039 25.116 78 43 0.355a

3 India 101 834 8.257 82 19 0.188a

4 United Kingdom 94 2165 23.032 58 36 0.383a

5 Italy 89 446 5.011 70 19 0.213a

6 Canada 46 426 9.261 34 12 0.261a

7 Australia 45 387 8.600 23 22 0.489a

8 Germany 28 148 5.286 17 11 0.393a

9 Spain 26 89 3.423 18 8 0.308a

10 France 25 187 7.480 17 8 0.320a

SCR: Standard Competition Ranking; TC: Total Citations, NP: Number of publications; AAC: Average Article Citations: SCP: Single Country 
Publication (intra-country collaboration). MCP: Multiple Country Publications (inter-country collaboration). a: Lower International 
Collaboration (Value: Less 0,50).

Table 4. Top 10 productive journals in Covid-19 and vaccine safety research 2021.

SCR Sources (n = 796) h_index TC NP IF (2020) Quartile

1 Vaccine 11 577 58 3.641 Q3
2 Vaccines 11 485 41 4.422 Q2
3 Jama – journal of the American medical association 14 696 39 56.272 Q1
4 The lancet 13 2725 33 79.321 Q1
5 Science 9 609 30 47.728 Q1
6 New England journal of medicine 17 3980 29 91.245 Q1
7 The Lancet Infectious Diseases 11 703 24 25.071 Q1
8 Nature 9 1460 22 49.962 Q1
9 The BMJ 7 154 22 39.89 Q1
10 Human Vaccines and Immunotherapeutics 6 83 16 3.452 Q2

SCR: Standard competition ranking; TC: Total Citations, NP: Number of publications; IF: Impact factor (2020).

Figure 2. WordCloud analysis of top 100 keywords plus on COVID −19 and vaccine safety.
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Word cloud analysis of top 100 keywords plus

To understand the co-occurrence of keywords, we listed the 
top 10 keywords that appeared most frequently in COVID-19 
and Vaccine Safety publications (Figure 2). The most com
monly encountered Keywords Plus terms (derived from the 
titles, abstract, and Keywords) in the retrieved literature were 
“human” (1458), “coronavirus disease 2019” (1156) “humans” 
(1037), ”’Vaccination” (906), pandemic” (853), ““drug safety” 
(841), “covid 19” (682), “sars_cov-2vaccine” (628), “drug effi
cacy” (591), and “priority journal” (583).

Network visualization analysis

In the network analysis between co-authorship and authors’ 
published documents, a minimum of three instances of author
ship were required to meet the inclusion criteria, and 221 
authors reached this threshold. Only 171 were presented in 9 
clusters with Links (L) and Total Link Strength (TLS) of coau
thors (L = 802, TLS = 1275). Chen E.T (L = 20, TLS = 71) and 
Drew S. (L = 13, TLS = 39) among reported authors 
(Supplementary Figure S 1A). According to published docu
ments 80 countries and regions contributed to research pro
ductivity on COVID-19 and Vaccine Safety.

For co-authorship analysis and countries, a minimum of 10 
instances of authorship were required to meet the inclusion 
criteria, and 40 countries who reached this threshold were 
presented in 5 clusters with different colors. As a result, the 
top authorship countries based on the number of lengths and 
total links strength (L = 459, TLS = 1857). The USA (L = 530, 
TLS = 657), followed by Germany (L = 33, TLS = 200), and 
Australia (L = 34, TLS = 179) among reported countries 
(Supplementary Figure S 1B). In addition, the co-authorship 
analysis in the documents published based on organization 

affiliation shows a minimum of three organizations instances 
of authorship were required to meet the inclusion criteria. 
About57 organizations who met this threshold were presented 
in four clusters with different colors based on the links (L = 96) 
and Total links strength between them (TLS = 283) as shown in 
Supplementary Figure S 1C.

Conceptual structure and collaborative countries analysis

Figure 3 shows the standard and prominent conceptual frame
works of retrieved articles using a Factorial Analysis and 
Multiple Correspondence Analysis (MCA) for 75 Keywords 
terms distributed in 5 clusters. In addition, Correspondence 
analysis (CA) for 75 Keyword terms distributed in 5 clusters 
are presented in Figure 4.

Discussion

The bibliometric analysis offers additional empirical supports 
for vaccine research, which may facilitate understanding other 
vaccine-related issues, such as vaccine development, accep
tance, and hesitancy among the global population. Thus, the 
objective of the current study is to provide empirical evidence 
on global research milestones and performances on COVID-19 
and vaccine safety. There is remarkable progress in extending 
COVID-19 and Vaccine safety research. The aggregate 
research publication was extracted from the Scopus database 
from January 1, 2019 to July 11, 2021, a total of 1827 docu
ments were published in the database and contributed by 
10,243 authors. The developed countries contributed about 
33.75% of the COVID-19 and Vaccine Safety-related research 
retrieved. The search in the Scopus database provides a single 
assessment of one repository, which may have limited the 
coverage of the current study. However, the Scopus database 

Figure 3. Factorial analysis using multiple correspondence analysis (MCA) method for 75 keywords plus distributed in 5 clusters.
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is a large database for many global journals and provides a vast 
platform for researchers to present their scholarly work, espe
cially research centering on COVID-19 and Vaccine safety.

The current evidence shows that the top author contribut
ing research investigation on COVID-19 and Vaccine safety 
was LI Y from the United Kingdom with an h-index 8 and 
a total citation of 959. Among the top 10 productive authors 
ranking, the United Kingdom has five authors’ representations, 
China had three representations, and the United States had two 
representatives in the top 10. This evidence contrasts with 
other bibliometrics that has found the authors from the 
United States as the most contributors in most research 
domains.33,43 While this evidence is valid for the first author
ship, the corresponding author analysis presents the United 
States as the topmost cited corresponding author country 
representation with up to 7677 total citations, followed by 
China, India, and the United Kingdom. The journal result 
offers an insight into the journals supporting research on 
COVID-19 and vaccine safety. The top journal publisher was 
Vaccine, Vaccines, JAMA, The Lancet, and Science.

The top-cited documents offer more in terms of the general 
interest of research based on the research focus and the volume 
of citation amassed. For instance, the topmost cited article 
titled Safety and Efficacy of the BNT162b2 mRNA COVID-19 
Vaccine published by the New England Journal of Medicine 
had up to 1229 citations since publication in 2020. The 
research expanded empirical evidence on the safety of 
BNT162b2 mRNA Covid-19 Vaccine through a randomized 
trial of 43,548 study recipients of placebo and BNT162b2 where 
there was a 95% efficacy of the vaccine in preventing COVID- 
19. The study also reported evidence of vaccine efficacy across 
subgroups of different diversity. In addition, the study reported 
a safety profile of minimal pain at the injection site, fatigue, and 

headache.44 Other prominently cited articles focused on the 
safety and immunogenicity of the ChAdOx1 nCoV-19 vaccine 
against SARS-CoV-2,4 and possible maternal and infant out
comes from coronavirus 2019-NCOV (SARS-CoV-2) infecting 
pregnant women,45 among others focusing on safety research.

The subject area on COVID-19 and Vaccine Safety was 
“Medicine” as the Top research Domain with about 816 
estimated publications closely followed by “Immunology 
and Microbiology and “Biochemistry, Genetics, and 
Molecular Biology among other top domains. The leading 
funding institution was the National Institutes of Health, 
United States. Also, featuring in the top-ten funding insti
tution was National Natural Science Foundation of China, 
Bill and Melinda Gates Foundation, and Pfizers-BioNTech 
Research.

The wordcloud analysis shows the most prominent key
word in COVID-19 and Vaccine Safety research published 
in the Scopus database. The most occurring word was 
“Human,” which is most common in titles, abstracts, and 
keywords on research centered on COVID-19 Vaccine 
Safety and shows that special attention has been placed on 
COVID-19 Vaccine safety on humans. Similarly, “pan
demic,” “COVID-19,” and “coronavirus disease 2019” are 
some of the top-occurring keywords in the wordcloud. In 
the conceptual mapping of the top 75 keywords distributed 
across five clusters, the most common conceptual frame
works focus on COVID-19 Vaccine, Sars Cov2, COVID-19, 
and epidemiology. Vaccine and vaccination-related terms 
were prominent in all the five clusters derived from the 
factorial analysis, which further presents evidence that 
researchers are particularly interested in developing safe 
and effective vaccines for use and protection against 
COVID-19.

Figure 4. Factorial analysis using correspondence analysis (CA) method for 75 keywords plus distributed in 5 clusters.
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The outcome of this study acclimatizes the need to improve 
and increase research on COVID-19 and vaccine safety. The 
research approach adopted in this study limited the data ana
lyzed to the Scopus database with a shortage of research on 
COVID-19 and vaccine safety in the web of science. Therefore, 
there is an urgent need to scale up the study on COVID-19 
vaccine safety to fast-track the eradication of the infection 
globally. Similarly, research contributions are not evenly dis
tributed globally as most top research and citations were clus
tered in the developed countries with the United Kingdom, the 
United States, and except for China, which had the leading 
authorship and citations in COVID-19 and vaccine safety 
research. The USA has been a global scientific leader because 
of the scale of its economy and level of research effort.46 Given 
that there is substantial authorship from the developing coun
tries, more attention should be accorded to publications com
ing from the region to increase their research influence and 
citation.

Implication for future research and practice

The evidence in the publications analyzed shows remarkable 
research efforts to explore empirical evidence on COVID-19 
and Vaccine safety cutting across clinical and psychosocial 
research. With over 3.5 billion COVID-19 vaccine recipients 
globally,10 significant intervention is still needed to ensure 
a reduction in poor awareness of vaccine safety. However, 
with recent evidence showing the magnitude of vaccine hesi
tancy as it is ranked as one of the top 10 threats to global 
health,27 there is room for improvement on vaccine safety 
research, especially in regions that may have low productivity 
in research and dissemination of clinical information. Vaccine 
Safety Datalink, Clinical Immunization Safety Assessment 
Projects, and Vaccine Adverse Reporting System, among 
other projects, have been enhancing the dissemination of vac
cine safety information globally and monitoring reported cases 
of AEs; thus, it is crucial to intensify research effort to support 
these projects in achieving significant and evidenced-based 
results. More specifically, it has been suggested that there is 
a need to formulate a two-way partnership to support physi
cian and patients communication.26 Such an approach can be 
adopted for vaccine safety research whereby programs and 
platforms are organized to educate the global population 
about clinical trials on vaccines to boost confidence among 
the recipients. Similarly, these platforms should provide the 
opportunity to receive vaccine recipients’ concerns and ways to 
improve their experiences.

This study evidence suggests there is still room for 
improving global contribution to vaccine safety and reduce 
reliance on resource-rich countries for scientific support. At 
country levels, there should be accountability and 
a framework for information dissemination about vaccine 
safety. Hence, there is a need for worldwide redress that 
will facilitate countries’ involvement in research. In sum
mary, intensifying research efforts will improve the overall 
achievement of vaccine safety based on outcome of clinical 
trials. In all, the intervention measure engaged during the 

COVID-19 public health emergency and information dis
semination approach on the safety of the COVID-19 vac
cine can channel future vaccine intervention by reducing 
vaccine hesitancy and negative perception globally. 
Therefore, funding support is encouraged for more research 
from global health stakeholders. Funding support should 
also be accorded to social scientists to explore the salient 
psychosocial experience of vaccine recipients to further 
consolidate and support intervention for the international 
community to improve vaccine acceptance in combating 
infectious disease outbreaks. The study evidence also gives 
credit to research advancement and funding from the 
developed countries, non-governmental organizations, and 
China for funding research on COVID-19 and vaccine 
safety researches. Thus, while the world continues to steer 
away from the impact of COVID-19, efforts must continue 
to ensure that vaccines are safe through research, clinical 
trials, and other indicators that will reduce the poor per
ception of the safety of vaccines globally.

This current research show novelty as the first bibliometric 
analysis of COVID-19 and vaccine safety as a wholesome topic 
on published articles in the Scopus database. However, a few 
limitations should be considered when interpreting the study 
findings. First, we only used the Scopus database, one of the 
largest repositories, to obtain publications spanning the 
COVID-19 outbreak. Therefore, this single database included 
in the study must be considered when interpreting the current 
study evidence. We, however, believe that the use of the Scopus 
database for analysis provides a robust insight for understand
ing research performance focusing on COVID-19 and Vaccine 
Safety. Second and equally vital was excluding the web of 
science database as the search result produced too few publica
tions on COVID-19 and Vaccine safety necessary for analysis. 
Lastly, the exclusion of other databases for comparisons, such 
as PubMed, Google Scholar, and other non-English databases 
published, is acknowledged. The implication of excluding 
other databases may have limited the scope of the data ana
lyzed on the conclusions presented in the study is solely based 
on the Scopus database. These omissions should be considered, 
and we encourage further future research exploring other 
databases.

Conclusion

In summary, there is a remarkable global effort toward research 
on COVID-19 and vaccine safety. The study shows the general 
increasing contribution on COVID-19 and vaccine safety from 
the United Kingdom, the United States, China, and India. Also, 
the United States and the United Kingdom remain instrumen
tal in ensuring that clinical trials for vaccine safety are success
ful and the increasing financial support from the region. 
Generally, developed and developing countries have contribu
ted a significant share of the authorship, organization, and 
publishing journals in the Scopus database, which engrave 
their effort to ensure COVID-19 Vaccine safety and improve 
public perception. Lastly, effort and research intervention 
should continually be intensified to increase evidence on 
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COVID-19 and vaccine safety in clinical trials and psychosocial 
research and implementing a two-way communication 
approach to increase vaccine acceptance globally.
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