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Abstract  
Background and Aim: Since the Coronavirus Disease 2019 (COVID-19) pandemic prevailed globally, followed by 
the provision of its vaccine, social media users worldwide have come to discuss the issue and exchange views ac-
cordingly. It seems highly important to understand the nature of the content that users discussing the COVID-19 
vaccination regarding the community's general health. Therefore, this systematic review was designed to evaluate 
the issues and emotions of users on social media regarding the COVID-19 vaccine. 
Material and Methods: The research data of this systematic review were extracted from the onset of the COVID-
19 until November 20, 2021, by employing a proper search strategy in PubMed, Scopus, and Web of Science data-
bases. The original research articles published in English consistent with the study objective were considered the 
research inclusion criteria. The authors excluded all short articles, letters to the editor, conference proceeding, 
review articles, and papers whose full texts were not available. 
Results: The results revealed that most of the users' expressed emotions about the vaccine on social media were 
positive or neutral, and there were few negative emotions. The most frequent topics in posts and comments shared 
by social media users included safety and effectiveness, vaccine development and its speed, prevention policies, 
and health and political authorities. 
Conclusion: Nowadays, social media can help understand attitudes and behaviors during a public health crisis 
and promote health messages. Accordingly, it appears crucial to get aware of people's perspectives on social me-
dia platforms to assist in designing communication strategies for health policymakers. 
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Introduction 

The Coronavirus Disease 2019 (COVID-19) emerged 
as an infectious-epidemic disease in Wuhan, China. 
Since then, the disease has spread in China and other 
parts of the world (1) and has infected many people 
worldwide, with a high mortality rate left behind (2). 
Therefore, the COVID-19 pandemic was announced 
as a threat to the health of all people in the world (2, 
3). Besides the risk of death, COVID-19 has been 
associated with numerous health, economic, social, 
and political consequences for all countries (1, 3, 4), 
and public health measures taken to reduce its effects 
in various countries have brought huge burden and 
costs on the relevant governments (5). In the mean-

time, the vaccine was introduced as a core and ef-
fective solution to prevent COVID-19 (2, 3). Since 
several vaccines were made available for clinical 
evaluation, vaccine acceptance by the general pub-
lic appeared highly important in implementing the 
vaccination plans among individuals. For instance, 
the diversity of vaccines may confuse people con-
cerning their safety and effectiveness, leading ulti-
mately to their distrust in the process (2, 3). Doubt 
about the vaccination plan, defined as a delay in 
accepting or refusing the vaccine despite its availa-
bility, has been announced by the World Health 
Organization (WHO) as one of the biggest threats 
to global health (2, 3). According to two surveys 
conducted in the United States and Canada, 23% 
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and 76.9% of people were willing to receive COVID-
19 vaccines in these countries, respectively (2). 
The activity of people on social media such as Face-
book, Twitter, and YouTube increased with the glob-
al spread of COVID-19; therefore, social networks 
provided a platform for the development and dissemi-
nation of health information (5, 6). On the other hand, 
the increased number of users in social media has 
directly influenced their role and effectiveness in 
shaping public opinions in different social, economic, 
and political contexts. Therefore, COVID-19, as one 
of society's special conditions and involvements, can-
not be an exception (4). Accordingly, the social me-
dia act as a vital communication channel regarding 
COVID-19. Users on social media show interest in 
sharing and following their personal experiences, 
views, and concerns with others (7, 8). The privilege 
of freedom of speech and sharing of information and 
data among individuals, regardless of the facts, may 
provide the ground for sharing incorrect information 
followed by forming false knowledge among people 
(9). The repeated use of social media, along with over
-reliance on such media as a source of information 
during the COVID-19 pandemic, has been proven by 
studies to increase false and wrong views among peo-
ple and decline participation in preventive health be-
haviors (5, 10). 
According to previous research, the information 
shared on social media may present a two-way as-
pect. In other words, such information can be released 
by reliable and official sources, or in contrast, it may 
be shared by unreliable and unofficial sources. There-
fore, the quality and reliability of the content shared 
on social media would vary depending on the sharing 
channel (7, 11). False health information is dissemi-
nated similar to the right information, and they even 
draw more attention due to their attractive nature and 
utilizing emotions as well as exaggerations (7, 8). 
Despite all the negative effects related to sharing in-
correct information, social media can have positive 
impacts. Therefore, they may act as a tool to raise 
people's awareness of different health issues, such as 
vaccine effectiveness and their consequent positive 
outcomes for individuals in society (7, 9). According 
to different surveys, people's uncertainty regarding 
vaccination is growing with the spread of misinfor-
mation in digital media as a mass media. Thus, be-
tween 20% and 50% of the US population has been 
estimated to refuse vaccination despite the availabil-
ity of the COVID-19 vaccine. This issue can make it 
difficult for political and health authorities to realize 
the ultimate aim of public vaccination (8). According 
to the surveys, the incorrect information shared on 
social media such as Twitter seems to contradict the 
policies adopted by policymakers to confront the 
prevalence of a pandemic such as COVID-19 (12). 
The release of misinformation and incorrect infor-
mation regarding COVID-19 has the potential to 
cause destructive effects as follows: 

1. Significant threat to adherence to the vaccintion 
schedule, especially since the threat can put 
those at risk who are most affected by the 
disease. 

2. Incoordination in public health measures indeal-
ing with the COVID-19 crisis 

3. Replacement of announcements published by 
official health sources with false information 
published on social media (11) 

The most considerable threats of social media may 
include the dissemination of rumors and unreliable 
information and the absence of oversight on these net-
works, which directly influences the decision-making 
process and measures made by individuals and their 
behaviors in general (13).  
 
The data and posts that are publicly available on social 
networks can be used to examine thoughts, emotions, 
and attitudes in dealing with the COVID-19 crisis  (6). 
The individual's emotions are seen as a core factor in 
sharing information on the social media platform. This 
attitude is not limited to sharing, but individuals may, 
despite the availability of accurate information on so-
cial media, publish their views and opinions according 
to economic, social, etc., conditions in that field (8). 
 
Given that people's emotions and attitudes can have a 
significant impact on the acceptance or rejection of 
vaccination, identifying people's emotions and atti-
tudes towards COVID-19 vaccination is of special 
importance. One way to understand people's emotions 
towards various topics is through analyzing social net-
works. 
 
Sentiment analysis is performed with the aim of find-
ing people's opinions and attitudes towards different 
aspects of products and events on social networks  
(14). 
 
Sentiment analysis has been extensively studied in 
previous research, analyzing emotions from various 
social networking data comprehensively. These studies 
have examined important events (15), the effects of 
medication (16), consumer sentiments towards a spe-
cific brand (17), and other topics (18). 
 
Furthermore, the study seeks to delve into the emotions 
expressed by social media users regarding the COVID-
19 vaccine. Emotions can significantly influence indi-
viduals' attitudes and behaviors towards vaccination, 
making it crucial to understand the range of emotions 
expressed and their underlying causes. Exploring these 
topics and emotions will enable us to identify domi-
nant narratives, prevalent misinformation, or popular 
concerns that shape public opinion and decision-
making processes related to the COVID-19 vaccine. 
Such findings can pave the way for more targeted and 
effective communication strategies to address vaccine 
hesitancy, alleviate concerns, and promote informed 
decision-making. Therefore, the aim of this article is to 
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conduct a systematic review of the topics discussed 
and the emotions expressed by users on social media 
platforms regarding the COVID-19 vaccine and gain 
a comprehensive understanding of the public dis-
course surrounding the vaccine on social media and 
explore the emotional responses of users. Therefore, 
the present study aims to answer the question of what 
are the topics and sentiments of users in social media 
posts related to the COVID-19 vaccine? 
 
Material and Methods 
This systematic review was designed based on the 
PRISMA guidelines (19) to review and analyze the 
opinions of social media users regarding the COVID-
19 vaccine and vaccination. In this regard, PubMed, 
Scopus, and Web of Science databases have been 
searched to retrieve the relevant articles. The key-
words used in the search strategy were extracted from 
the MESH database and also from previous studies 
and authors' experiences. The strategy presented in 
Table 1 was used to search for sources on November 
20, 2021. Based on this, all the articles related to the 
study topic that were indexed in PubMed, Scopus, 
and Web of Science databases until November 21, 
2021, were retrieved. 
 
Inclusion criteria 
The original articles published in English consistent 
with the study objective, with the articles' topics dedi-
cated to reviewing users' opinions regarding the 
COVID-19 vaccination were considered the research 
inclusion criteria. 
 
Exclusion criteria 
The articles published in non-English languages were 
excluded from the study. Other articles, including 
review articles, short articles, letters to the editor, and 
case reports, were excluded as well. Moreover, the 
authors eliminated the papers whose full texts were 
unavailable and also the articles that focused on users' 
comments regarding side effects or about a particular 
vaccine. 
 
Data selection and extraction 
Following the selection of the relevant studies based 
on inclusion and exclusion criteria, the data was col-
lected using a data mining form according to the 
study objectives. The titles, abstracts, and full texts of 
the articles were reviewed independently by two re-
searchers. The possible discrepancies were referred to 
another person. The data extraction form included the 
following parts: authors' name and year of the study, 
social media title, number of the analyzed tweets or 
posts, geographical area, and the results.  
 
Quality Evaluation  
After selecting the relevant studies based on inclusion 
and exclusion criteria,  data collected using a form 
that aligned with the study objectives. Researchers 

 

independently reviewed the titles, abstracts, and full 
texts of the articles using the STROBE checklist (20). 
Only articles that met at least 20 out of the 22 check-
list items were included in the study. The necessary 
data were then extracted from the eligible articles and 
recorded in Excel software. In cases where there 
were discrepancies, another individual was consulted 
for a second opinion. 
 
Analysis Data 
After collecting the data using the data extraction 
form, the collected data were analyzed using the con-
tent analysis method.  This method allowed us to 
identify recurring patterns, themes, and codes within 
the data, enabling a comprehensive analysis of the 
content. For qualitative content analysis, the extract-
ed data was gathered in an Excel file and the results 
were manually examined, analyzed, and reported. 
 
Results 
A total of 1725 papers have been identified and re-
trieved in the initial search of three databases, then 
entered into the reference management software End-
Note. After removing duplicates and irrelevant items 
according to evaluating the titles, abstracts, and full 
texts, the authors ultimately selected 29 articles in 
line with the study objectives. Figure 1 outlines the 
process of searching and selecting the articles. 
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Table 1. Strategy used in searching for sources in the scientific databases 

Till ‎November ‎20, ‎1020  Time limitation 
English Language limi-

tation 
Web of Science, Scopus, PubMed Database 

  
TS=(COVID 19 Vaccines) OR TS=(COVID-19 Virus Vaccines) OR TS=(COVID 19 Virus Vac-
cines) OR TS=(COVID-19 Virus Vaccine) OR TS=(COVID 19 Virus Vaccine) OR TS=
(COVID19 Virus Vaccines) OR TS=(COVID19 Virus Vaccine) OR TS=(COVID19 Vaccines) 
OR TS=(COVID19 Vaccine) OR TS=(SARS-CoV-2 Vaccines) OR TS=(SARS CoV 2 Vaccines) 
OR TS=(SARS-CoV-2 Vaccine) OR TS=(SARS CoV 2 Vaccine) OR TS=(SARS2 Vaccines) OR 
TS=(SARS2 Vaccine) OR TS=(Coronavirus Disease 2019 Vaccines) OR TS=(Coronavirus Dis-
ease 2019 Vaccine) OR TS=(Coronavirus Disease 2019 Virus Vaccine) OR TS=(Coronavirus 
Disease 2019 Virus Vaccines) OR TS=(Coronavirus Disease-19 Vaccines) OR TS=(Coronavirus 
Disease 19 Vaccines) OR TS=(Coronavirus Disease-19 Vaccine) OR TS=(Coronavirus Disease 
19 Vaccine) OR TS=(COVID 19 Vaccine) OR TS=(2019-nCoV Vaccine) OR TS=(2019 nCoV 
Vaccine) OR TS=(2019 Novel Coronavirus Vaccines) OR TS=(2019 Novel Coronavirus Vac-
cine) OR TS=(2019-nCoV Vaccines) OR TS=(2019 nCoV Vaccines) OR TS=(COVID-19 Vac-
cine) OR TS=(SARS Coronavirus 2 Vaccines) 

Web of science 

(( TITLE-ABS-KEY ( covid  19  vaccines )  OR  TITLE-ABS-KEY ( covid-19  AND virus  
AND vaccines )  OR  TITLE-ABS-KEY ( covid  19  virus  AND vaccines )  OR  TITLE-ABS-
KEY ( covid-19  AND virus  AND vaccine )  OR  TITLE-ABS-KEY ( covid  19  virus  AND 
vaccine )  OR  TITLE-ABS-KEY ( covid19  AND virus  AND vaccines )  OR  TITLE-ABS-KEY 
( covid19  AND virus  AND vaccine )  OR  TITLE-ABS-KEY ( covid19  AND vaccines )  OR  
TITLE-ABS-KEY ( covid19  AND vaccine )  OR  TITLE-ABS-KEY ( sars-cov-2  AND vac-
cines )  OR  TITLE-ABS-KEY ( sars  AND cov  2  vaccines )  OR  TITLE-ABS-KEY ( sars-cov-
2  AND vaccine )  OR  TITLE-ABS-KEY ( sars  AND cov  2  vaccine )  OR  TITLE-ABS-KEY 
( sars2  AND vaccines )  OR  TITLE-ABS-KEY ( sars2  AND vaccine )  OR  TITLE-ABS-KEY 
( coronavirus  AND disease  2019  vaccines )  OR  TITLE-ABS-KEY ( coronavirus  AND dis-
ease  2019  vaccine )  OR  TITLE-ABS-KEY ( coronavirus  AND disease  2019  virus  AND 
vaccine )  OR  TITLE-ABS-KEY ( coronavirus  AND disease  2019  virus  AND vaccines )  OR  
TITLE-ABS-KEY ( coronavirus  AND disease-19  AND vaccines )  OR  TITLE-ABS-KEY 
( coronavirus  AND disease  19  vaccines )  OR  TITLE-ABS-KEY ( coronavirus  AND disease-
19  AND vaccine )  OR  TITLE-ABS-KEY ( coronavirus  AND disease  19  vaccine )  OR  TI-
TLE-ABS-KEY ( covid  19  vaccine )  OR  TITLE-ABS-KEY ( 2019-ncov  AND vaccine )  OR  
TITLE-ABS-KEY ( 2019  ncov  AND vaccine )  OR  TITLE-ABS-KEY ( 2019  novel  AND 
coronavirus  AND vaccines )  OR  TITLE-ABS-KEY ( 2019  novel  AND coronavirus  AND 
vaccine )  OR  TITLE-ABS-KEY ( 2019-ncov  AND vaccines )  OR  TITLE-ABS-KEY ( 2019  
ncov  AND vaccines )  OR  TITLE-ABS-KEY ( covid-19  AND vaccine )  OR  TITLE-ABS-
KEY ( sars  AND coronavirus  2  vaccines ))  AND  (TITLE-ABS-KEY ( social  AND network )  
OR  TITLE-ABS-KEY ( social  AND networks )  OR  TITLE-ABS-KEY ( twitter )  OR  TITLE-
ABS-KEY ( instagram )  OR  TITLE-ABS-KEY ( whatsapp )  OR  TITLE-ABS-KEY ( tele-
gram )  OR  TITLE-ABS-KEY ( social  AND media )  OR  TITLE-ABS-KEY ( social  AND 
medium )  OR  TITLE-ABS-KEY ( web  2.0 )  OR  TITLE-ABS-KEY ( web  AND 2.0s ) )) 
AND 
TS=(Social media) OR TS=(Social media) OR TS=(Twitter) OR TS=(Instagram) OR TS=
(Whatsapp) OR TS=(Telegram) OR TS=(Social Media) OR TS=(Social Medium) OR TS=(Web 
2.0) OR TS=(Web 2.0s) 

Scopus 

((((((((((((((((((((((((((((((((COVID 19 Vaccines) OR (COVID-19 Virus Vaccines)) OR (COVID 
19 Virus Vaccines)) OR (COVID-19 Virus Vaccine)) OR (COVID 19 Virus Vaccine)) OR 
(COVID19 Virus Vaccines)) OR (COVID19 Virus Vaccine)) OR (COVID19 Vaccines)) OR 
(COVID19 Vaccine)) OR (SARS-CoV-2 Vaccines)) OR (SARS CoV 2 Vaccines)) OR (SARS-
CoV-2 Vaccine)) OR (SARS CoV 2 Vaccine)) OR (SARS2 Vaccines)) OR (SARS2 Vaccine)) 
OR (Coronavirus Disease 2019 Vaccines)) OR (Coronavirus Disease 2019 Vaccine)) OR 
(Coronavirus Disease 2019 Virus Vaccine)) OR (Coronavirus Disease 2019 Virus Vaccines)) OR 
(Coronavirus Disease-19 Vaccines)) OR (Coronavirus Disease 19 Vaccines)) OR (Coronavirus 
Disease-19 Vaccine)) OR (Coronavirus Disease 19 Vaccine)) OR (COVID 19 Vaccine)) OR 
(2019-nCoV Vaccine)) OR (2019 nCoV Vaccine)) OR (2019 Novel Coronavirus Vaccines)) OR 
(2019 Novel Coronavirus Vaccine)) OR (2019-nCoV Vaccines)) OR (2019 nCoV Vaccines)) OR 
(COVID-19 Vaccine)) OR (SARS Coronavirus 2 Vaccines)) AND ((((((((((Social media) OR 
(Social media)) OR (Twitter)) OR (Instagram)) OR (Whatsapp)) OR (Telegram)) OR (Social 
Media)) OR (Social Medium)) OR (Web 2.0)) OR (Web 2.0s)) 

PubMed 
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The features and results of the articles included in the 
study are summarized in Table 2. According to the 
data in Table 2, the social media studied in these arti-
cles were as follows: Twitter (25 articles), Weibo (2 
articles), and Parler-Douban-Reddit (one article for 
each). The geographical areas of investigated posts 
were the United States (9 articles), India (4 articles), 
China (3 articles), Canada (2 articles), and the coun-
tries such as Saudi Arabia, Poland, Norway, Pakistan, 
Sweden, Philippines, South Korea, Australia, the 
United Kingdom, and Brazil (one article for each). 
Moreover, no geographical area had been considered 
for the ten articles for data extraction. The number of 

 

posts or comments examined has also differed in 
different studies. In addition, the time intervals for 
gathering social media posts for analysis have been 
varied in various investigations. 
 

Figure 1. Article selection process chart 
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Table 0. Results obtained from analyzing the selected studies 

 
 

Authors and 
Year of Study 

Social 
Media 

Analyzed Posts or 
Comments 

Geographic 
Area Results 

Alliheibi et al., 
2021 (4) 

Twit-
ter 

A total of n=37,467 
tweets were collected 
during the period of 
December 15, 2020. 

Saudi Ara-
bia 

The comments distribution was as fol-
lows: Positive (approximately 54%), neg-
ative (34%), and neutral (12%). 
The positive comments included the key-
words effective, safe, normal, protection, 
and caution, pointing to the common 
concept of reducing the risks associated 
with COVID-19 through vaccination, 
especially for the elderly. 
The negative comments, in turn, involved 
some words such as rejection, no, infer-
tility, Gates, conspiracy groups, and 
DNA. These keywords focused on vac-
cines' ineffectiveness and failure to accu-
rately evaluate the vaccines in clinical 
trials. They have also mentioned the rela-
tionship between the COVID-19 vaccines 
with infertility and DNA changes in peo-
ple and a cover for a plan devised and 
developed by Bill Gates to traceable im-
plant microchips to control people. 

Baines et al., 
2021 (9) Parler 

Two samples were 
investigated, includ-
ing a random sample 
(n=400) and a larger 
sample (n=7000) 
from November 20, 
2020, to January 6, 
2021. 

United 
States 

This research has revealed five main top-
ics among the data shared on this social 
media: a) reasons for rejecting the 
COVID-19 vaccine (40%); b) side effects 
of the COVID-19 vaccine (28%); c) pop-
ulation control through the COVID-19 
vaccine (23%); d) the children vaccinated 
without their parental consent (5%); e) 
comparing the COVID-19 mortality rate 
with other diseases (2%). 

Baj-Rogowska 
et al., 2021 (21) Twitter 

A total of n=105,849 
Tweets were collect-
ed in May 2021 in 
Poland. 

Poland 

According to this research, accepting the 
COVID-19 vaccine mostly depends on 
two dimensions of awareness (39.4%) 
and access to the vaccine (27.3%). Based 
on this study, the most frequently dis-
cussed topic on Twitter has been related 
to awareness and access. People's nega-
tive views have prevailed regarding the 
awareness subject, while positive views 
have been more than negative views re-
garding accessibility. There have been 
other issues in individuals' perspectives; 
however, no specific classification is 
assigned to the two groups of awareness 
and acceptance. Some of them are as 
follows: the lack of information on the 
COVID-19 mutations, the need to re-
search and gather data related to the com-
plications of COVID-19 vaccines, and 
fake news and misinformation regarding 
the COVID-19 vaccine. 
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Batra et 
al., 2021 

(1) 

Twitter Two examples in two differ-
ent periods have been ana-
lyzed: n=23,000 tweets col-
lected between January 1, 
2020, and March 23, 2020, 
as well as n=226,668 tweets 
collected between December 
2019 and May 2020. The 
analyzed tweets have been in 
the formats of text and imag-
es in English. 

United 
States 

Canada 
India 

Norway 
Pakistan 
Sweden 

  

Revealed by this research results, the 
number of tweets shared on Twitter 
has changed over time. For instance, 
the growing trend of tweets about the 
positive and negative emotions con-
cerning vaccination has hit its peak 
on January 20 with the prevalence of 
a new mutation of the coronavirus. 
The changes in people's attitudes and 
views have occurred more in Asian 
countries (India and Pakistan) than in 
other countries. The mean rate of 
negative views was higher in India 
than the positive views. Moreover, 
neighboring countries in each conti-
nent show similarities and correla-
tions regarding expressing emotions. 

Bi D et 
al., 2021 

(8) 

Douban A total of n=5665 users' 
comments on Douban were 
collected from December 
2020 to April 2021 with no 
language limits. 

China The people's views have been varied 
regarding the COVID-19 vaccination 
at different times. At first, the num-
ber of negative comments about vac-
cination has shown a rise to a maxi-
mum of 44% at some point in time. 
The users' opinions have changed 
from neutral to negative at other time 
intervals. 
Regarding the analysis of the issues 
raised on social media, the number of 
topics with negative and neutral 
views was the highest and the lowest, 
respectively. 

Bonnevie 
et al., 

2021 (2) 

Twitter This retrospective longitudi-
nal study examined and dis-
cussed the information about 
vaccines against COVID-19 
and other diseases over two 
periods. The first period was 
from October 15, 2019, to 
February 14, 2020, and the 
second was from February 
15, 2020, to June 14, 2020. A 
total of n=799,535 tweets 
and n=2,514,381 tweets were 
collected during the first and 
second periods, respectively. 

Without 
considering 

any geo-
graphical 

area 

The common topics raised in the two 
periods against vaccines were as fol-
lows: 
Negative effects on health (first 

period: 22%, second period: 
16.9%) 

Pharmaceutical industry (first peri-
od: 11.2%, second period: 
10.5%) 

Requirements and policies (first 
period: 10.6%, second period: 
8.4%) 

Vaccine ingredients (first period: 
10.4%, second period: 9.8%) 

Federal health authorities (first peri-
od: 8.3%, second period: 12%) 

Clinical research and trials (first 
period: 7.4%, second period: 
7.7%) 

Religion (first period: 5%, second 
period: 1.7%) 

Vaccine safety (first period: 4.5%, 
second period: 2.7%) 

Prevalence of the disease (first peri-
od: 4.3%, second period: 1.9%) 

Schools (first period: 3.4%, second 
period: 1.6%) 

Family (first period: 3.3%, second 
period: 1.4%) 



 366 

 

 
 
 
Boucher et al., 
2021 (22) 

Twitter A total of n=636,516 
tweets were collected 
between November 
16, 2020, and Novem-
ber 26, 2020. 

Without 
considering 
any geo-
graphical 
area 

By analyzing the tweets related to distrust of 
vaccines, the results have demonstrated that 
people's negative views on Twitter may 
manifest differently. Thus, people do not 
consider vaccination an appropriate option 
to prevent the COVID-19 pandemic since 
the mass production of vaccines takes much 
time. Moreover, the political bias of individ-
uals and following the views of political 
figures can cause a negative view against 
vaccination. In addition, some proof of the 
ineffectiveness of vaccines in a series of 
tests may be a reason for creating negative 
views in people. 
Highlighting the side effects of vaccination 
and creating a haze of ambiguity can affect 
people and lead them to reject the vaccines. 
Lack of trust in vaccine-producing pharma-
ceutical companies has also been identified 
as a reason for opposing vaccination. 

Zhang et al., 
2021 (23) 

Twitter A total of n=501,531 
tweets were collected 
from January 1, 2020, 
to April 30, 2021. 

Without 
considering 
any geo-
graphical 
area 

Twelve topics were extracted by analyzing 
the tweets according to the results obtained 
in this study: "vaccine availability," "vaccine 
effectiveness and unveiling," "vaccine devel-
opment and public opinion," "vaccination 
status," "emotions and side effects," 
"vaccination time," "vaccines availability," 
"vaccination eligibility," "age and related 
issues," "preventive measures," "university 
students," "trust and communication." 
The results demonstrated that the most at-
tractive tweets for the audience are posted 
regarding vaccine accessibility, vaccine ef-
fectiveness, and vaccine unveiling. 

Yousefina-
ghani et al., 
2021 (24) 

Twitter A total of n=4,552,652 
available tweets were 
collected from January 
7, 2020, to January 3, 
2021. These tweets 
were related to the 
Pfizer, Moderna, 
AstraZeneca, and 
Johnson vaccines. 

Without 
considering 
any geo-
graphical 
area 

According to the results, the neutral, posi-
tive, and negative categories accounted for 
41%, 34%, and 25%, in respective order. 
Negative emotions covered a broad spec-
trum of concerns; however, most were con-
centrated on the time-consuming vaccine 
production process, doubts about vaccine 
safety, or the response to governments, polit-
ical figures, and manufacturers. On the other 
hand, positive tweets usually focus on scien-
tific advances, medical recommendations, 
and hope expansion. 
 
At the beginning of the year, pro-vaccine 
tweets prevailed in the media. However, 
when COVID-19 was declared an epidemic 
in mid-March, the anti-vaccine posts started 
to rise and kept their level until the end of 
May. As July went on, vaccine doubt-
containing content increased slightly and 
remained stable until early November. 
 
The most significant authors in pro-vaccine 
groups were well-known individuals and 
agencies, including public health institu-
tions, physicians, TV channels, newspapers, 
international organizations, and health pro-
fessors. 
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For anti-vaccine tweets, many top users had 
already been suspended by Twitter. Howev-
er, several Twitter bots were found that were 
retweeting some tweets automatically. Other 
users who posted anti-vaccine tweets includ-
ed political activists, writers, and artists. In 
this study, political activists were defined as 
Twitter users; the main topics of their posts 
were related to politics. 

 
 
 
 
 
Wang et al., 
2021 (25)  

 
 
 
 
 
Twitter  

 
 
 
 
 
A total of n=154,978 
tweets related to the 
Coronavirus hashtag 
were collected from 
March 20, 2020, to 
August 9, 2020.  

 
 
 
 
 
United 
States 

 
The results of this study have revealed the 
core topics in tweets on masks and vaccina-
tion. The major topics about using masks are 
as follows: (1) Mask as a new norm (10.8%), 
(2) Face shield (10.3%), (3) Masks for a 
living (18.8%), (4) Advertising/Sales 
(46.8%), and (5) Government criticism 
(13.3%). 
Topics for vaccination included (1) Science 
(25.8%), (2) Vaccine-free control (25.0%), 
(3) Boosting immunity (14.9%), (4) Vaccine 
competition (14.3%), and (5) Politics 
(20.0%). 
According to the results, Twitter users have 
reacted more to the positive content about 
wearing masks (t=2.32, p=0.02). Moreover, 
negative content about vaccination has been 
more popular (t=-3.17, p=0.0017). 
Moreover, the level of popularity and feeling 
toward each subject have been varied over 
time.  

 
 
 
 
 
 
 
Villavicencio 
et al., 2021 
(26)  

 
 
 
 
 
 
 
Twitte  

 
 
 
 
 
 
 
A total of n=993 
tweets were collected 
from March 1, 2021, 
to March 31, 2021  

 
 
 
 
 
 
 
Philippines  

 
Out of the examined tweets, 83.38% were 
related to positive attitudes. In most of them, 
users mentioned their vaccination choice to 
encourage others. Phrases such as "Trust the 
science," "Vaccination works," and "A dose 
of hope" have been seen several times. 
 
A small number of tweets with a negative 
perspective were analyzed as well. Some 
tweets have mentioned adverse side effects. 
However, some tweets have supported vac-
cinations despite possible side effects since 
the benefits of vaccination excel the risk of 
contracting the virus. 
 
Thus, only 8.26% of tweets had a negative 
concentration. Similarly, 8.36% of tweets 
were neutral. 
 
The process of expressing emotions was also 
variable in the published tweets over time.  
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Thelwall et al., 
2021 (27)  

 
 
 
Twitter  

 
 
 
A total of n=446 Eng-
lish tweets regarding 
the hesitation in get-
ting the COVID-19 
vaccine were collected 
from March 10, 2020, 
to December 5, 2020  

 
 
 
Without 
considering 
any geo-
graphical 
area  

 
This research has shown the issue of doubt 
in half (50.2%) of the tweets. The related 
topics have been conspiracies (23.5%), de-
velopment rate (16.1%), and safety (10.5%). 
Political factions have expressed mainly 
their doubts regarding the COVID-19 vac-
cine on Twitter (79%) through a combina-
tion of conspiracy theories and plausible 
concerns about development rate and safety.  

 
 
 
 
 
Sv et al., 2021 
(28)  

 
 
 
 
 
Twitter  

 
 
 
 
 
A total of n=189,888 
tweets were collected 
in March and April 
2021.  

 
 
 
 
 
India  

According to the results, 33.6% of tweets 
with negative emotions were about the vac-
cines' side effects. 
Moreover, approximately 78.5% of tweets 
included neutral or positive emotions. 
According to the findings, positive emotions 
about the side effects of the COVID-19 vac-
cine have increased significantly since the 
second week of April. 
Besides, the most important concerns of 
users have been as follows: the fear of the 
possible effect of COVID-19 vaccination on 
the performance at work, possible death as a 
side effect of the COVID-19 vaccine, feeling 
of risks in getting vaccines, the Covishield 
bans in countries such as Norway, fear of 
long-term effects of the COVID-19 vaccine, 
fear of the occurrence of blood clots, the fear 
caused by the media, safety measures at the 
vaccination site, and vaccine efficiency  

 
 
 
 
 
 
 
Shim et al., 
2021 (29)  

 
 
 
 
 
 
 
Twitter  

 
 
 
 
 
 
 
A total of n=3509 
tweets were collected 
from February 23, 
2021, to March 22, 
2021.  

 
 
 
 
 
 
 
South Ko-
rea  

 
The results suggested that hesitation in get-
ting vaccines with a relative weight of 
14.2% has been the most common tweeted 
topic. The second and third most frequent 
topics have been "vaccine develop-
ment" (13.1%) and "quarantine prevention 
policy" (13.0%). The other topics were as 
follows: "Vaccination effective-
ness" (12.6%), "Prioritized vaccination of 
hospital staff" (12.0%), "Media about 
COVID-19 vaccines" (11.9%), "Medical 
Association Reaction" (11.8%), and "Side 
effects" (11.4%). 
The ratios of positive and negative tweets 
were similar immediately before and after 
starting the vaccination; however, the nega-
tive tweets were highlighted following the 
increased number of confirmed COVID-19 
infections. People's expectations, frustra-
tions, and fears about the vaccine were re-
flected in the tweets.  
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Sattar et al., 
2021 (30)  

 
 
 
Twitter  

 
 
 
A total of n=1,200,000 
tweets were collected 
from April 10, 2021, 
to May 17, 2021.  

 
 
 
United 
States  

 
.The general emotions expressed in the 
tweets have been more positive rather than 
negative despite some side effects found in 
using some vaccines. 
Although the majority of tweets (60 to 70%) 
were considered neutral, the rest portion 
mainly included positive tweets (20 to 25%).  

Praveen et al., 
2021 (31)  

Twitter  A total of n=18,440 
tweets were collected 
in September, Octo-
ber, November, and 
December 2020.  

India  Almost 47% of the posts in the last four 
months of 2020 have been focused on vac-
cines and their effects in a neutral tone, 
while 35% and 16.6% of the posts about 
vaccines with a positive tone and a negative 
tone, respectively. Slight changes have oc-
curred in positive and neutral emotions, and 
a considerable drop in negative emotions as 
changes have been made in the number of 
cases. Positive emotions increased by ap-
proximately 1.4% in December compared to 
the prior four months, and negative emotions 
decreased by 5.2% in December compared 
to October. 
According to the results, tweets have been 
published on the following topics: 
Fear of health 
Allergic reactions 
Fear of death 
Hesitations about vaccines 
Exaggeration in the COVID-19 
Negative emotions towards pharmaceutical 

companies 
Doubts about data 
Different vaccines 
Hasting in producing vaccines 

Fear of health and allergic reactions to the 
vaccine were also two major issues among 
Indian citizens' concerns about the COVID-
19 vaccines.  

 
 
 
 
Monselise et 
al., 2021 (32)  

 
 
 
 
Twitter  

 
 
 
 
A total of n=7,948,886 
tweets were collected 
from December 18, 
2020, to February 12, 
2021.  

 
 
 
 
Without 
considering 
any geo-
graphical 
area  

The three important topics in this study were 
identified as follows: "Vaccination of 
healthcare workers," "Access to vaccines - 
online registration," and "The South African 
type." Other topics were mainly related to 
concerns about vaccines and their supply 
and distribution. 
Some topics concerning the profits of phar-
maceutical companies and conspiracy theo-
ries have also been discussed. 
The analysis revealed that events reported in 
the news had affected the peak of the topics, 
which have been broadcasted through social 
media. 
Emotion analysis indicated that 46.9% of 
tweets were negative, associated with fear 
emotions, followed by 33.2% of tweets en-
tangled with grief and anger. 
Positive tweets were associated with emo-
tions of joy and hope. Moreover, 19.9% of 
tweets were found to be neutral  
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Mir et al., 
2021 (33)  

 
 
 
 
 
Twitter  

 
 
 
 
 
A total of n=23,575 
tweets were collected 
from January 12, 
2021, to February 13, 
2021.  

 
 
 
 
 
Without 
considering 
any geo-
graphical 
area  

 
A gradual drop in tweets has been seen over 
time. A large portion (47.52%) of tweets 
were found to express positive emotions 
with neutral emotions (33.71%) and negative 
emotions (18.75%) in the following ranks. 
Moreover, this research revealed a consider-
able difference between the impacts of 
tweets sent by approved and unapproved 
users. The approved users' tweets further 
affect retweeting (65.91%) and getting likes 
(84.62%) than the unapproved tweets. 
Tweets expressing positive emotions show 
the highest impact in terms of likes 
(mean=10.48) and retweeting (mean=3.07) 
compared to the tweets expressing neutral or 
negative emotions.  

 
 
 
 
 
 
Melton et al., 
2021 (34)  

 
 
 
 
 
 
Reddit  

 
 
 
 
 
 
A total of 13 forums 
were investigated from 
December 1, 2020, to 
May 15, 2021.  

 
 
 
 
 
 
United 
States  

 
 
Five topics for the posts were detected in 
this study, including vaccine, safety con-
cerns, efficiency, and side effects. 
The focused analysis of the combined 
(composite) datasets brought the following 
results: positive posts (56.68%), negative 
posts (27.69%), and neutral posts (15.63%). 
The findings suggested the occurrence of 
changes in people's emotions over time  

 
 
 
 
 
 
Lyu et al., 
2021 (35)  

 
 
 
 
 
 
Twitter  

 
 
 
 
 
 
A total of n=1,499,421 
unique tweets were 
collected from 
n=583,499 different 
users from March 11, 
2021, to February 31, 
2021.  

 
 
 
 
 
 
Without 
considering 
any geo-
graphical 
area  

 
The results were as follows: the themes of 
opinions and emotions about vaccines and 
vaccinations (27.04%), knowledge about 
vaccines and vaccinations (23.7%), vaccine 
as a global issue (20.76%), vaccine admin-
istration (17.79%), and advances in vaccine 
development and licensing (10.72%). 
The vaccine development worldwide be-
came a topic of debate around August 11, 
2020, when Russia approved the first 
COVID-19 vaccine. As vaccine administra-
tion progressed, the issue of training on re-
ceiving vaccines gradually got more high-
lighted and turned into the most controver-
sial topic after the first week of January 
2021. The mean weekly emotion scores 
showed that the emotions were increasingly 
positive despite some fluctuations. Emotion 
analysis also revealed trust as the most pre-
vailing emotion, followed by expectation, 
fear, sadness, etc. When Pfizer announced 
on November 9, 2020, that its vaccine was 
90% effective, the feeling of trust reached its 
peak  
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Luo et al., 
2021 (36)  

 
 
 
 
 
Twitter 
and 
Weibo  

 
 
 
 
 
Twitter and Weibo 
were investigated from 
December 1, 2020, to 
February 20, 2021.  

 
 
 
 
 
United 
States & 
China  

According to emotions analysis, neutral 
tweets (49.99%) had the highest rate, fol-
lowed by positive tweets (30.62%) and neg-
ative tweets (19.40%). The majority of 
Weibo posts were positive (40.64%) in com-
parison with Twitter, followed by neutral 
posts (37.44%) and negative posts (21.92%). 
The discussed topics on Twitter were as fol-
lows: 

Promoting vaccines and anti-vaccine 
discourses 
Personal vaccination experience 
Vaccination of priority groups 
Government vaccination policies 
Challenges of different types of the 
COVID-19 
Vaccination advances around the world 
The discussed topics on Weibo were as 
follows: 
Policies and priority groups 
Research and development of domestic 
vaccines 
Challenges of different types of the 
COVID-19 
Global epidemic progression 
WHO support and evaluation 
Epidemic development in the United 
States 

 
According to the results, the social media 
users of the two countries overlapped on 
topics related to domestic vaccination poli-
cies, priority groups, the challenges of dif-
ferent types of COVID-19, and the status of 
the global pandemic. However, Twitter users 
had the potential to disclose individual vac-
cination experiences and express anti-
vaccine attitudes. Weibo users showed obvi-
ous respect for the authorities and indicated 
more positive emotions about the COVID-
19 vaccine.  

 
 
 
Liu et al., 
2021 (37)  

   
 
 
Twitter  

 
 
 
A total of n=2,678,372 
English tweets regard-
ing the COVID-19 
vaccine were collected 
from November 1, 
2020, to January 31, 
2021, and analyzed.  

 
 
 
Without 
considering 
any geo-
graphical 
area  

 
with negative emotions (30.3%). 
Five topics for positive emotion tweets (test 
results, management, life, information, and 
efficiency) and five topics for negative emo-
tion tweets (test results, conspiracy, trust, 
effectiveness, and management) were identi-
fied in this study.  
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Liew et al., 
2021 (38  
 
 
 

 
 
 
 
Twitter  
 
 

 
 
 
 
. A total of n=672,133 
tweets were collected 
from November 2020 
to February 3, 2021.  

 
 
 
 
Without 
considering 
any geo-
graphical 
area  
 

 
Six general topics were recognized for the 
analyzed tweets as follows: 
1. Emotional reactions to COVID-19 vac    

cines (19.3%) 
2. General concerns about COVID-19 vac-

cines (19.6%) 
3. Discussion of vaccines-related news 

(13.3%) 
4. Public health communications about 

vaccines (10.3%)\ 
5. Discussion on vaccination approaches 

(17.1%) 
6. Discussion on vaccine distribution 

(20.3%) 
The tweets contacting negative emotions 
were mostly included the themes of emo-
tional reactions and general concerns related 
to COVID-19 vaccines. The tweets about 
vaccination facilitators have revealed time 
changes over time, while obstacle-related 
tweets remained largely constant throughout 
the study period.  

 
 
 
 
 
Kwok et al., 
2021 (39)  

 
 
 
 
 
Twitter  

 
 
 
 
 
A total of n=31,100 
English tweets were 
collected from January 
22, 2020, to October 
20, 2020.  

 
 
 
 
 
Australia  

 
The results have revealed three topics as 
follows: 
1. Attitudes toward COVID-19 and its 

vaccination 
2. Supporting infection control measures 

against COVID-19 
3. Misconceptions and complaints about 

the COVID-19 control 
 

Almost two-thirds of emotions of all tweets 
have expressed a positive public opinion 
about the COVID-19 vaccine, while about a 
third were negative. Trust and expectation 
have been two highlighted positive emotions 
in the tweets out of all emotions expressed, 
while fear was the highest negative emotion. 
In addition, the level of emotions in tweets 
varies over time.  

 
 
 
Karami et al., 
2021 (40)  

 
 
 
Twitter  

 
 
 
A total of n=200,000 
tweets were collected 
from November 1, 
2020, to February 28, 
2021.  

 
 
 
United 
States  

The results showed that 33.64% and 66.36% 
of the tweets were negative and non-
negative, respectively. The rate of negative 
tweets has followed a decreasing trend, 
while the rate of non-negative tweets has 
been upward. 
According to the final analysis, five major 
topics of negative tweets included vaccina-
tion sites, vaccine receiving stories, vaccine 
effectiveness, information, and management. 
Moreover, the government, hesitating in 
getting vaccines, vaccine immunity, vac-
cines, masks and social distancing, and com-
parisons of vaccination strategies of govern-
ments were identified as the main five topics 
in non-negative tweets. 
This study also revealed the change in emo-
tions contained in tweets over time.  
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Jiang et al., 
2021 (41)  
 
 
 

 
 
 
 
 
Twitter  
 
 

 
 
 
 
. 
A total of n=100,209 
tweets were collected 
from February 20, 
2020, to March 31, 
2020.  

 
 
 
 
 
United 
States  

 
The results of this study have described 
26.3% of tweets as news related to the coro-
navirus and vaccine development, 25.4% as 
public discussion and searching information 
on COVID-19, 12.9% as financial concerns, 
12.7% as the discharge of negative emo-
tions, and 9.9% as prayers and positive re-
quests. In addition, 8.1% and 4.9% of tweets 
have focused on vaccine effectiveness, treat-
ment, and conspiracy about the coronavirus 
and its vaccines. 
Various topics have changed over time, most 
closely connected with news or events relat-
ed to vaccine development. Twitter users 
busy discussing conspiracy theories, vac-
cines' effectiveness, treatments, and financial 
concerns had more followers than people 
discussing other vaccine topics. The level of 
interaction - the rate of retweets, quotes, 
likes, or replies to tweets by other users - 
was similar among the different themes; 
however, tweets discharging negative emo-
tions had the lowest interaction rate.  

 
 
 
 
Hou et al., 
2021 (42)  

 
 
 
 
Twitter 
and 
Weibo  

 
 
 
 
A total of n=7032 
posts were collected 
from June 13, 2020, to 
July 31, 2020.  

 
 
 
 
New York 
(USA), 
London 
(UK), 
Mumbai 
(India), Sao 
Paulo 
(Brazil), 
and Weibo 
posts from 
Beijing 
(China  

With the increased risk of COVID-19, more 
tweets in New York and London were post-
ed as distrusting the vaccine safety, distrust 
of governments and experts, misinformation, 
or widespread rumors. 
Tweeters from Mumbai, Sao Paulo, and Bei-
jing were more concerned about vaccine 
production and supply, while New York and 
London tweeters had more concerns about 
vaccine distribution and inequality. Negative 
tweets indicating distrust of the vaccine and 
false information or rumors had more advo-
cators and had attracted more public partici-
pation in cyberspace.  

 
 
 
Griffith et al., 
2021 (43)  

 
 
 
Twitter  

 
 
 
A total of n=605 
tweets about the hesi-
tation in getting the 
COVID-19 vaccine 
were collected from 
December 18, 2020, to 
December 23, 2020  

 
 
 
Canada  

 
The tweets with doubts about the vaccine 
have originated from the following themes: 
safety concerns, suspicions about political or 
economic forces involved in the emergence 
of the COVID-19 pandemic or vaccine pro-
duction, lack of knowledge about vaccines, 
anti-vaccines or confusing messages from 
authorities, and lack of legal liability on the 
part of vaccine-producing companies. 
These themes are classified into five theoret-
ical structures: knowledge, beliefs about 
consequences, context and environmental 
resources, social impact, and emotions.  
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The analyzed articles, given in Table 1, have classi-
fied users' emotions and emotions about the COVID-
19 vaccine into three positive, negative, and neutral 
emotions groups. Some other papers have also identi-
fied the topics of users' posts and comments on social 
media regarding the COVID-19 vaccine through anal-
ysis. 
 
According to many studies, a large portion of the 
emotions expressed by users regarding the COVID-
19 vaccine on social media has been positive or neu-
tral (4,24, 26, 28, 30, 31, 33, 34, 36, 37, 39, 40). 
Some studies have also demonstrated a higher fre-
quency of negative emotions over positive emotions 
in users' posts and comments about the COVID-19 
vaccine (1, 8, 29, 32). The occurrence of some chang-
es in the emotions expressed by users in posts and 
comments about the COVID-19 vaccine on social 
media have been monitored over time as well (1, 8, 
24, 25, 26, 29, 31, 34, 35, 39, 40). 
 
The most frequent topics appearing in posts and com-

 

ments shared by social media users were as follows: 
Safety and efficiency (2, 4, 23, 24, 25, 27, 29, 37, 40, 
41, 43), vaccine development and its development 
rate (23, 27, 29, 31, 35, 36, 41), prevention policies 
and health and political authorities (2, 24, 25, 29, 40, 
43). Other topics included vaccine side effects (4, 2, 
21, 23), reasons for acceptance or rejection (4, 21, 
31), priority groups for receiving vaccines (29, 32, 
36), and vaccine-producing companies (2,25,31). 
Other topics have also involved the discussion of 
general vaccine information and vaccination. 
 
The conceptual diagram of analyzing the users' emo-
tions about the COVID-19 vaccine on social media 
according to the present results is illustrated in Figure 
2. Conceptual figure 2 has been drawn based on the 
findings of the studies examined in table 2. Figure 2 
illustrates the positive and negative emotions related 
to COVID-19 vaccination, as well as the topics asso-
ciated with positive and negative emotions about 
COVID-19 vaccination. 
 

 

Figure 0. Illustration of emotions expressed by social media users about the COVID-19 vaccine 
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Discussion 
 
This systematic review was designed to examine and 
analyze the topic and emotions expressed in com-
ments and posts shared by users on social media re-
garding the COVID-19 vaccine. According to the 
findings, most of the emotions and emotions repre-
sented by users regarding the COVID-19 vaccine in 
posts published on social media appeared to be posi-
tive or neutral. However, there were negative emo-
tions expressed in these posts at different time inter-
vals. 
 
Positive emotions of people on social media regard-
ing vaccines happen as a reaction to news and infor-
mation related to the safety and effectiveness of vac-
cines. In this context, Alliheibi et al. suggested that 
positive responses and emotions involved the key-
words effective, safe, normal, protection, and caution, 
representing a decrease in the risks related to COVID
-19 due to the vaccine efficiency. Moreover, negative 
reactions and emotions contained words such as re-
jection, no, infertility, conspiracy groups, and DNA, 
reflecting the ineffectiveness of vaccines and the fail-
ure of accurate evaluation of vaccines in clinical trials 
(4). Representing negative emotions by individuals 
happens due to their fears and concerns (44, 45). Ac-
cording to literature, people's activity has grown in-
creasingly on social media in response to the COVID
-19 crisis, which would lead to emotional use of so-
cial media considering the current situation. The emo-
tional use of social media such as Twitter to share 
information may cause a considerable challenge for 
people's health and ongoing efforts to fight the spread 
of this disease since it may make this information 
incorrect and part of conspiracy theories (6). Such 
theories affect people's way of thinking about vac-
cination and raise doubts about vaccination (9) be-
cause people rely on social media to receive up-to-
date information in times of crisis (46). In addition, 
inaccurate information and conspiratorial content can 
create stronger anti-vaccine beliefs and provoke emo-
tions and changes in people's health behaviors since 
users fail to pay attention to the validity of the con-
tents. 
 
The findings also revealed that the individuals' emo-
tions about the COVID-19 vaccine have varied dur-
ing the COVID-19 pandemic and have changed at 
different time intervals. Since vaccination started at 
different times in various countries, different reports 
have been published regarding its side effects and 
effectiveness worldwide. Accordingly, the number of 
tweets shared on Twitter has experienced many 
changes over time. For instance, the increasing trend 
of tweets with positive and negative emotions about 
vaccination hit its peak on January 20 with the emer-
gence and spread of a new type (mutation) of the 
coronavirus. Therefore, it can be said that people's 
emotional aspects are affected by events related to 
health issues and can change the direction towards a 

 

positive or negative attitude (1). Moreover, the views 
and emotions of people during the pandemic may 
come from different factors. For example, they can 
be originated from media advertising and are related 
to vaccination policies (8). A long time of mass pro-
duction, highlighting the side effects of vaccination, 
and the occurrence of different ambiguities can also 
influence people's views and emotions regarding the 
acceptance and rejection of the vaccine (22). The rate 
of releasing misinformation has been minimized by 
applying the policies to prevent the dissemination of 
false information on social media during the COVID-
19 pandemic (11), which influences users to express 
their emotions on social media. 
 
It was also demonstrated that the major topics dis-
cussed by users on social media about the vaccine are 
safety and effectiveness, vaccine development and 
development rate, prevention policies, and health and 
political authorities. 
 
Since the safety and effectiveness of the vaccine 
seem to be core concerns of people influencing indi-
viduals' acceptance or rejection of the COVID-19 
vaccine (47), it can be said that people on social me-
dia look for information related to the COVID-19 
vaccine' efficiency and immunogenicity. In addition, 
due to the ongoing development and production of 
various vaccines by different companies and coun-
tries to fight COVID-19, which has been still in the 
initial testing and experimenting phase (48), users 
naturally show different reactions to this issue and 
follow up on news and information related to the 
vaccine progress and development. 
 
Social media have been used by users worldwide in 
the COVID-19 pandemic as a tool to enhance aware-
ness of people regarding various health issues such as 
vaccine effectiveness and its positive outcomes (9). 
This issue, in turn, can promote community health 
programs through familiarity with individuals' views 
on social media (21). According to previous studies, 
social media may contribute to further interaction and 
participation of people in vaccination to prevent mor-
tality and relevant complications as a communication 
channel by sharing up-to-date and scientific infor-
mation concerning the safety and effectiveness of 
vaccines to treat infectious diseases, especially the 
COVID-19 (10). 
 
Health and political officials and organizations also 
shared different comments or laws and regulations on 
social media during the COVID-19 pandemic, which 
became one of the significant topics discussed among 
social media users. Individuals, organizations, and 
governments employ social media to communicate 
about several issues related to the COVID-19 pan-
demic (6). The language used by political elites re-
garding the healthcare area will affect people's opin-
ions and health-related behaviors (49). Therefore, 
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political leaders can benefit from their influence on 
public opinion to address health-related issues (15). 
According to the evidence, political statements have 
the potential to create remarkable differences in pub-
lic opinion regarding healthcare measures (50). Addi-
tionally, Karami et al. discovered that negative tweets 
frequently covered vaccination sites, personal ac-
counts of vaccine experiences, vaccine efficacy data, 
as well as the management of vaccine distribution. 
On the other hand, non-negative tweets often dis-
cussed administrative aspects, vaccine hesitancy, vac-
cine immunity, the use of masks, social distancing 
measures, and comparisons of different vaccination 
strategies (40). 
 
Some other topics that have been discussed on social 
media concerning vaccines are as follows: vaccine 
side effects, reasons for acceptance or rejection, pri-
ority groups for vaccination, vaccine-producing com-
panies, and general information regarding the vac-
cines and vaccination. 
 
Based on a survey conducted (51), individuals exhib-
iting vaccine hesitancy primarily express concerns 
regarding side effects, emergency approval, and ef-
fectiveness of the COVID-19 vaccine. In their analy-
sis, Jun et al. observed that over 1% of COVID-19 
vaccine-related tweets mentioned 'side-effects'. They 
also found a positive correlation between side-effect 
mentions, death, negative sentiment, and the emo-
tions of fear, sadness, and anger at a preliminary lev-
el. These findings suggest that when a larger number 
of individuals within a country express concerns 
about vaccine side-effects or primarily focus on ad-
verse vaccination events on social media, it can nega-
tively impact trust and participation in vaccination 
efforts within that country (52). 

 

Conclusion 
 
Social media have the potential to help understand 
attitudes and behaviors during a public health crisis 
and promote health messages. Attitudes toward vac-
cination are almost formed by information and ideas 
faced by individuals via social media. Therefore, 
effective management and use of social media may 
effectively contribute to improving disease manage-
ment and crisis management. 
 
According to the results obtained in this study, it can 
be said that getting aware of people's views on social 
media platforms matters to policymakers in designing 
communicative strategies for health communications. 
In addition, experts and public health organizations 
should resolve people's concerns and views on vac-
cine effectiveness to enhance public confidence in 
vaccines. Accordingly, health policymakers need to 
pay attention to all the general public's views regard-
ing the COVID-19 vaccination since overlooking 
those views can cause serious problems in controlling 
epidemics in different countries and regions. 
Furthermore, Based on the findings of the present 
review study, the following suggestions are proposed 
for researchers and public health policymakers: 
 
- Enhance public health communication 
- Monitor social media sentiment 
- Identify and address misinformation 

· Foster vaccine confidence 
 
Acknowledgment: Authors be thanks the Infectious 
Diseases Research Center of Gonabad University of 
Medical Sciences for its support. 

References: 
1. Batra R, Imran AS, Kastrati Z, Ghafoor A, Daudpota SM, Shaikh S. Evaluating Polarity Trend Amidst the 

Coronavirus Crisis in Peoples’ Attitudes toward the Vaccination Drive. Sustainability. 2021;13(10):5344. 
2. Bonnevie E, Gallegos-Jeffrey A, Goldbarg J, Byrd B, Smyser J. Quantifying the rise of vaccine opposition on 

Twitter during the COVID-19 pandemic. Journal of communication in healthcare. 2021;14(1):12-9. 
3. Bichara DB, Dagher ZR, Fang H. What do COVID-19 Tweets Reveal about Public Engagement with Nature 

of Science? Science & Education. 2021:1-31. 
4. Alliheibi FM, Omar A, Al-Horais N. Opinion Mining of Saudi Responses to COVID-19 Vaccines on Twitter. 
5. Allington D, McAndrew S, Moxham-Hall VL, Duffy B. Media usage predicts intention to be vaccinated 

against SARS-CoV-2 in the US and the UK. Vaccine. 2021;39(18):2595-603. 
6. Abd-Alrazaq A, Alhuwail D, Househ M, Hamdi M, Shah Z. Top concerns of tweeters during the COVID-19 

pandemic: infoveillance study. Journal of medical Internet research. 2020;22(4):e19016. 
7. Bastani P, Bahrami MA. COVID-19 related misinformation on social media: a qualitative study from Iran. 

Journal of medical Internet research. 2020. 
8. Bi D, Kong J, Zhang X, Yang J. Analysis on Health Information Acquisition of Social Network Users by 

Opinion Mining: Case Analysis Based on the Discussion on COVID-19 Vaccinations. Journal of Healthcare 
Engineering. 2021;2021. 

9. Baines A, Ittefaq M, Abwao M. # Scamdemic,# Plandemic, or# Scaredemic: What Parler Social Media Plat-
form Tells Us about COVID-19 Vaccine. Vaccines. 2021;9(5):421. 

10. Basch CH, Meleo-Erwin Z, Fera J, Jaime C, Basch CE. A global pandemic in the time of viral memes: 



 377 

 

  
 

COVID-19 vaccine misinformation and disinformation on TikTok. Human Vaccines & Immunotherapeu-
tics. 2021:1-5. 

11. Chan C, Sounderajah V, Daniels E, Acharya A, Clarke J, Yalamanchili S, et al. The Reliability and quality 
of YouTube videos as a source of public health information regarding COVID-19 vaccination: cross-
sectional study. JMIR Public Health and Surveillance. 2021;7(7):e29942. 

12. Alshaabi T, Arnold MV, Minot JR, Adams JL, Dewhurst DR, Reagan AJ, et al. How the world’s collective 
attention is being paid to a pandemic: COVID-19 related n-gram time series for 24 languages on Twitter. 
Plos one. 2021;16(1):e0244476. 

13. Tang Z, Zhang L, Xu F, Vo H. Examining the role of social media in California’s drought risk management 
in 2014. Natural Hazards. 2015;79(1):171-93. 

14. Cambria E, Poria S, Hussain A, Liu B. Computational intelligence for affective computing and sentiment 
analysis [guest editorial]. IEEE Computational Intelligence Magazine. 2019 Apr 11;14(2):16-7. 

15.  Ruz GA, Henríquez PA, Mascareño A. Sentiment analysis of Twitter data during critical events through 
Bayesian networks classifiers. Future Generation Computer Systems. 2020 May 1;106:92-104. 

16.  Basiri ME, Abdar M, Cifci MA, Nemati S, Acharya UR. A novel method for sentiment classification of 
drug reviews using fusion of deep and machine learning techniques. Knowledge-Based Systems. 2020 Jun 
21;198:105949. 

17.  Basiri ME, Abdar M, Cifci MA, Nemati S, Acharya UR. A novel method for sentiment classification of 
drug reviews using fusion of deep and machine learning techniques. Knowledge-Based Systems. 2020 Jun 
21;198:105949. 

18.  Ghiassi M, Skinner J, Zimbra D. Twitter brand sentiment analysis: A hybrid system using n-gram analysis 
and dynamic artificial neural network. Expert Systems with applications. 2013 Nov 15;40(16):6266-82. 

19. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JP, et al. The PRISMA statement for 
reporting systematic reviews and meta-analyses of studies that evaluate health care interventions: explana-
tion and elaboration. Journal of clinical epidemiology. 2009;62(10):e1-e34. 

20.  Knottnerus A, Tugwell P. STROBE—a checklist to Strengthen the Reporting of Observational Studies in 
Epidemiology. Journal of clinical epidemiology. 2008 Apr 1;61(4):323. 

21. Baj-Rogowska A. Mapping of the Covid-19 vaccine uptake determinants from mining Twitter data. IEEE 
Access. 2021. 

22. Boucher J-C, Cornelson K, Benham JL, Fullerton MM, Tang T, Constantinescu C, et al. Analyzing Social 
Media to Explore the Attitudes and Behaviors Following the Announcement of Successful COVID-19 Vac-
cine Trials: Infodemiology Study. JMIR infodemiology. 2021;1(1):e28800. 

23. Zhang JM, Wang YJ, Shi M, Wang X. What drives popularity and virality of COVID-19 vaccine discourse 
on Twitter: Insights from text mining and network visualization. JMIR Public Health and Surveillance. 
2021. 

24. Yousefinaghani S, Dara R, Mubareka S, Papadopoulos A, Sharif S. An Analysis of COVID-19 Vaccine 
Sentiments and Opinions on Twitter. International Journal of Infectious Diseases. 2021. 

25. Wang Y, Shi M, Zhang J. What public health campaigns can learn from people’s Twitter reactions on mask
-wearing and COVID-19 Vaccines: a topic modeling approach. Cogent Social Sciences. 2021;7
(1):1959728. 

26.Villavicencio C, Macrohon JJ, Inbaraj XA, Jeng J-H, Hsieh J-G. Twitter Sentiment Analysis towards 
COVID-19 Vaccines in the Philippines Using Naïve Bayes. Information. 2021;12(5):204. 

27. Thelwall M, Kousha K, Thelwall S. Covid-19 vaccine hesitancy on English-language Twitter. Profesional 
de la información (EPI). 2021;30(2). 

28. Sv P, Tandon J, Hinduja H. Indian citizen's perspective about side effects of COVID-19 vaccine–A machine 
learning study. Diabetes & Metabolic Syndrome: Clinical Research & Reviews. 2021. 

29. Shim J-G, Ryu K-H, Lee SH, Cho E-A, Lee YJ, Ahn JH. Text Mining Approaches to Analyze Public Senti-
ment Changes Regarding COVID-19 Vaccines on Social Media in Korea. International Journal of Environ-
mental Research and Public Health. 2021;18(12):6549. 

30. Sattar NS, Arifuzzaman S. COVID-19 Vaccination Awareness and Aftermath: Public Sentiment Analysis 
on Twitter Data and Vaccinated Population Prediction in the USA. Applied Sciences. 2021;11(13):6128. 

31. Praveen S, Ittamalla R, Deepak G. Analyzing the attitude of Indian citizens towards COVID-19 vaccine–A 
text analytics study. Diabetes & Metabolic Syndrome: Clinical Research & Reviews. 2021;15(2):595-9. 

32. Monselise M, Chang C-H, Ferreira G, Yang R, Yang CC. Topics and Sentiments of Public Concerns Re-
garding COVID-19 Vaccines: Social Media Trend Analysis. Journal of Medical Internet Research. 2021;23
(10):e30765. 

33. Mir AA, Rathinam S, Gul S. Public perception of COVID-19 vaccines from the digital footprints left on 
Twitter: analyzing positive, neutral and negative sentiments of Twitterati. Library Hi Tech. 2021. 

34. Melton CA, Olusanya OA, Ammar N, Shaban-Nejad A. Public sentiment analysis and topic modeling re-



 378 

 

  
 garding COVID-19 vaccines on the Reddit social media platform: A call to action for strengthening vaccine 

confidence. Journal of Infection and Public Health. 2021;14(10):1505-12. 
35. Lyu JC, Le Han E, Luli GK. COVID-19 vaccine–related discussion on Twitter: topic modeling and senti-

ment analysis. Journal of medical Internet research. 2021;23(6):e24435. 
36. Luo C, Chen A, Cui B, Liao W. Exploring public perceptions of the COVID-19 vaccine online from a cul-

tural perspective: Semantic network analysis of two social media platforms in the United States and China. 
Telematics and Informatics. 2021;65:101712. 

37. Liu S, Liu J. Public attitudes toward COVID-19 vaccines on English-language Twitter: A sentiment analy-
sis. Vaccine. 2021;39(39):5499-505. 

38. Liew TM, Lee CS. Examining the Utility of Social Media in COVID-19 Vaccination: Unsupervised Learn-
ing of 672,133 Twitter Posts. JMIR public health and surveillance. 2021. 

39. Kwok SWH, Vadde SK, Wang G. Tweet topics and sentiments relating to COVID-19 vaccination among 
Australian Twitter users: Machine learning analysis. Journal of medical Internet research. 2021;23
(5):e26953. 

40. Karami A, Zhu M, Goldschmidt B, Boyajieff HR, Najafabadi MM. COVID-19 Vaccine and Social Media 
in the US: Exploring Emotions and Discussions on Twitter. Vaccines. 2021;9(10):1059. 

41. Jiang LC, Chu TH, Sun M. Characterization of Vaccine Tweets During the Early Stage of the COVID-19 
Outbreak in the United States: Topic Modeling Analysis. Jmir Infodemiology. 2021;1(1):e25636. 

42. Hou Z, Tong Y, Du F, Lu L, Zhao S, Yu K, et al. Assessing COVID-19 Vaccine Hesitancy, Confidence, 
and Public Engagement: A Global Social Listening Study. Journal of Medical Internet Research. 2021;23
(6):e27632. 

43. Griffith J, Marani H, Monkman H. COVID-19 Vaccine Hesitancy in Canada: Content Analysis of Tweets 
Using the Theoretical Domains Framework. Journal of medical Internet research. 2021;23(4):e26874. 

44. Kramer AD, Guillory JE, Hancock JT. Experimental evidence of massive-scale emotional contagion 
through social net-‘THE MACHINE COULD SWALLOW EVERYTHING’| 243. 2014. 

45. Cole S, Balcetis E, Dunning D. Affective signals of threat increase perceived proximity. Psychological sci-
ence. 2013;24(1):34-40. 

46. Shoaei MD, Dastani M. The role of twitter during the COVID-19 crisis: a systematic literature review. Acta 
Informatica Pragensia. 2020;9(2):154-69. 

47. Lin C, Tu P, Beitsch LM. Confidence and receptivity for COVID-19 vaccines: a rapid systematic review. 
Vaccines. 2021;9(1):16. 

48. Mullard A. COVID-19 vaccine development pipeline gears up. The Lancet. 2020;395(10239):1751-2. 
49. Bernhardt JM. Communication at the core of effective public health. American Public Health Association; 

2004. p. 2051-3. 
50. Hatcher W. President Trump and health care: a content analysis of misleading statements. Journal of Public 

Health. 2020;42(4):e482-e6. 
51. Funk C, Tyson A. Growing share of Americans say they plan to get a COVID-19 vaccine–or already have. 

Pew Research Center. 2021 Mar 5. 
52. Jun J, Zain A, Chen Y, Kim SH. Adverse mentions, negative sentiment, and emotions in COVID-19 vac-

cine tweets and their association with vaccination uptake: Global comparison of 192 countries. Vaccines. 
2022;10(5):735. 

 
 
 
.  

 


