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ABSTRACT
In 2019, the World Health Organization (WHO) named the anti-vaccine movement one of the top 10 global 
health threats. This trend has shown that it can diminish public faith in government and increase public 
distrust of scientific results in the health sector, including the use of the COVID-19 vaccine. The purpose of 
this study is to examine the anti-vaccine movement on Twitter social media platform, which uses Hashtag 
to protest vaccination regulations in the COVID-19 pandemic. The content analysis, relationship analysis, 
and word cloud analysis models were used in this study, which used a descriptive qualitative approach. 
The primary data source for this study is Hashtag, which are used to focus on three aspects. First, establish 
which information in Brazil, the United States, and Indonesia leads the anti-vaccine COVID-19 narrative. 
Second, how does the Hashtag link between each country work? Third, which narrative dominates the use 
of Hashtag in each of the three countries? According to the findings of this study, in Brazil, 69.2% of 
Twitter Hashtag associated to the COVID-19 vaccination were negative, compared to 59.4% in the USA 
and 62.8% in Indonesia. In general, the Hashtag used in the three countries to oppose COVID-19 
vaccination policies have a clear and significant relationship. In Brazil, the Hashtag #covidiots was the 
most popular, while in the United States, #covivaccine was the most popular, and in Indonesia, #anti-
vaccine was the most popular.
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Introduction

In this digital age, people have total freedom to receive health 
information, including vaccine information, via the internet and 
social media. This syndrome is also exploited by anti-vaccine 
organizations to spread vaccine-related misinformation. As 
a result, the rise of anti-vaccine groups has become one of the 
major roadblocks to immunization programs for governments 
and health activists in many nations. The enormous popularity 
of social media has sparked concerns about the future impact of 
anti-vaccination content on vaccine refusal.1 Vaccine misinforma-
tion is swiftly spreading on social media and has gone viral, 
threatening not only public health but also families, doctors, and 
public health activists who promote immunization.2

Previous research has indicated that the anti-vaccine move-
ment has a negative impact on vaccine trust. The anti-vaccine 
movement may have aided the reintroduction of measles to the 
United States, according to a 2019 report.3 Vaccine mistrust is 
hastening the return of rare diseases to epidemic proportions, 
resulting in lower immunization coverage and many children 
who do not receive vaccines, as well as lowering public trust in 
government institutions and causing public skepticism of 
scientific findings in the health sector.4

This could be related to the fact that the anti-vaccine com-
munity focuses on vaccination hazards, whilst the pro-vaccine 
movement focuses on vaccine prevention.5 Currently, the 
search for COVID-19 anti-vaccines is ongoing and evolving 
as the pandemic spreads.6 As a result, leveraging family- 

oriented personal emotional messaging to promote and exe-
cute immunizations becomes challenging for government 
agencies.7

The anti-vaccine movement and social media

Anti-vaccination is a phenomenon that has occurred in the 
past, particularly when infectious diseases were involved.8 

Ward et al. discovered that scientists frequently misdefine 
this anti-vaccine organization since it is highly broad and 
often has conflicting purposes, according to his research on 
the safety of the swine flu vaccination, which broke out in 
France in 2009.9 Hagood and Mintzer Herlihy classify anti- 
vaccination activists into three categories: vaccine rejection, 
vaccine resistance, and vaccine doubter.10

According to Ward et al. social scientists and health 
professionals must be able to distinguish between the anti- 
vaccine movement, the marginal anti-vaccine movement, 
and the seasonal vaccine critical movement. The purpose 
of this classification is to have a better understanding of 
how vaccine-related discussions start and where they may 
become politicized.11 The anti-vaccine movement arose as 
a result of political, cultural, and personal factors, and one 
common tactic used by this movement is to cast doubt on 
vaccine safety, press for individual’s right to choose whether 
or not to receive vaccinations, and demand that research be 
conducted to address activist concerns.12

CONTACT Rizal Khadafi rizalkhadafi772@gmail.com Departement of Islamic Politics - PoliticalScience, Muhammadiyah University Yogyakarta, Jl. Brawijaya, 
Geblagan, Tamantirto, Kec. Kasihan, Kabupaten Bantul, Daerah Istimewa Yogyakarta, Bantul 55183, Indonesia

HUMAN VACCINES & IMMUNOTHERAPEUTICS     
2022, VOL. 18, NO. 1, e2042135 (9 pages) 
https://doi.org/10.1080/21645515.2022.2042135

© 2022 The Author(s). Published with license by Taylor & Francis Group, LLC.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

http://orcid.org/0000-0001-9348-6668
http://orcid.org/0000-0002-6730-0273
http://orcid.org/0000-0001-8568-703X
http://orcid.org/0000-0001-7138-2198
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2022.2042135&domain=pdf&date_stamp=2022-04-02


The public’s distrust and mistrust of vaccines is one of the 
difficulties addressing the COVID-19 epidemic. These doubts 
stem from a lack of understanding, religious misinterpretation, 
and anti-vaccine propaganda.13 Furthermore, the anti-vaccine 
movement frequently claims that COVID-19 is tied to the 
government and pharmaceutical businesses, and that it serves 
as a pretext for the government’s restrictions on civil liberties.14 

The belief that COVID-19 is a medical fraud, along with a lack 
of trust in government institutions and evidence-based knowl-
edge, has harmed public immunization.15

The Center for Countering Digital Hate (CCDH) report 
states that 31 million people on Facebook follow anti-vaccine 
organizations, while another 17 million watch anti-vaccine 
films on YouTube. According to the same study, the anti- 
vaccine movement generates $1 billion in annual revenue for 
social media companies, with $989 million coming from 
Facebook and Instagram, which advertise to 38.7 million fol-
lowers of anti-vaccine accounts.16 Researchers uncovered 
1,637,712 vaccine-related tweets using network analysis, with 
154 pro-vaccine Hashtag and 125 anti-vaccine Hashtag; 86% of 
users only posted pro-vaccine Hashtag, while the remaining 
12% only posted anti-vaccine Hashtag.17 While studying the 
anti-movement on social media, it’s also critical to understand 
the main persons, or influencers, behind it. On social media, 
online influencers’ voices are generally regarded as a reliable 
source of information that can represent the views of their 
followers.18

According to a study conducted in the United States (USA), 
the anti-vaccine movement on social media was connected to 
increased mother concerns about the vaccine, resulting in 
a decrease in child HPV vaccination rates.19 Susceptibility 
and severity of sickness were revealed to be the main worries 
of parents in Indonesia who were following the anti-vaccine 
movement on Facebook and making vaccine decisions.20 

People’s attitudes have also been influenced by their experi-
ences with vaccines, the role of health care professionals, and 
anti-vaccine lobbying, which began as skepticism and even-
tually evolved into outright refusal of vaccines.21 Meanwhile, in 
Brazil, public mistrust of politicians and the pharmaceutical 
business has spurred vaccine skepticism. Furthermore, a lack of 
trust in scientific research as well as a large amount of false 
information widely shared on social media are obstacles that 
must be overcome for Brazil to achieve communal immunity.22

Referring to the results of the research mentioned in the 
previous paragraph, it is interesting to examine the anti- 
vaccine movement in Brazil, the United States and Indonesia. 
The fact that these three countries are among the five largest 
democracies in the world is the reason for their inclusion.23 

Information transparency, freedom of speech, and freedom of 
assembly are all benefits of democracy. Another explanation is 
that three of the top five internet users in the world are from 
Brazil, the United States, and Indonesia. According to a report 
published by Statista, the USA is also the largest user of the 
Twitter platform in the world, while Brazil is ranked fourth and 
Indonesia is ranked fifth.24

The purpose of this study was to investigate the anti- 
vaccination movement on social media, which uses Hashtag 
to criticize vaccination policies in the fight against the COVID- 
19 pandemic in Brazil, the United States, and Indonesia. It will 

be possible to identify what material dominates the anti- 
vaccine narrative in Brazil, the United States, and Indonesia, 
how Hashtag are related in each country, and what narrative 
dominates Hashtag use in these three countries using Hashtag 
as the major data source. Hashtag are keywords that are used to 
help people find things on Twitter, and they were used in this 
study. Hashtag is a symbol (#) that was first used as a marker 
for tweets related to a topic by Chris Messina, Twitter’s digital 
marketing specialist, in the summer of 2007.25 Hashtag are now 
used not only on Twitter, but on a variety of other social media 
platforms as well.

Methods

This study used a qualitative approach with a descriptive ana-
lytic method, which is seen to be the most efficient means of 
explaining the anti-vaccine movement on social media, parti-
cularly Twitter. The study’s primary data source is a Twitter 
Hashtag that expresses criticism to the vaccine campaign. This 
strategy was used so that the data may be described in 
a methodical, factual, accurate, and consistent manner with 
the Hashtag facts. The study took place from April to 
December 2020.

Data collection

The data for this study was collected using NVivo 12 Plus’s 
NCapture feature. The NCapture is a web browser addon that 
records web content including website content, social media, 
and other content documentation like scientific articles and 
opinion collections from online media and social media obser-
vers. In this study, the Ncapture tool on Nvivo 12 Plus was 
primarily used to collect data on Twitter social media asso-
ciated to Hashtag that resist vaccines in Brazil, the United 
States, and Indonesia.

The data obtained is then imported, coded, and analyzed to 
find answers to research questions (Figure 1). To identify what 
material dominates the anti-vaccine narrative in Brazil, the 
United States, and Indonesia, how is the relationship between 
Hashtag, and what narrative dominates the use of Hashtag in 
these three countries will be analyzed using three analytical 
models. Crosstab analysis will be used to analyze Hashtag 
content, visualize, and collect data/words that have similarities 
and differences regarding the anti-vaccine movement on 
Twitter. Cluster analysis will be used to analyze the relationship 
between Hashtag. On the other hand, word cloud analysis is 
used to look at narratives, phrases, or concepts that appear 
frequently and are commonly used as Hashtag (Figure 1).

The anti-vaccine movement in Brazil, the USA and 
Indonesia

Content analysis

Crosstab analysis was employed in this study for content ana-
lysis. Data from Twitter social media platform was used, which 
consisted of eight Hashtag and three nodes as parameters. The 
following is a representation of the Hashtag evaluation 
(Table 1).. 
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The parameter has the most significant number of “pro-
test the vaccine” #AntiVaccine with 26.8%, followed by 
#antivaxx with 26.7%, and #AntiVacc with 25%. There are 
two Hashtag whose narratives have a 100 percent percent in 
the parameter “Reject the Vaccine,” where the primary 
topic is refusing vaccines, namely #StopVaccine and #unsa-
fevaccisne, and the Hashtag #NoVaccine, which has a pretty 
significant percentage of 92.9%. #AntiVaccine has the great-
est number with 25.8%, followed by #AntiVacc with 25%, 
and #AntiVaxxer with 22.4% in the parameter “Support the 
Vaccine,” which supports vaccinations in their content 
(Figure 2). The parameter has “protest the vaccine,” the 
most significant number acquired by #AntiVaccine with 
a percentage of 26.2%, followed by #CoronaHoax with 
a figure of 15.3%, as shown in the (Table 2.). 
#CovidVaccine is in third place with 8% (Table 3). Two 
Hashtag receive a 100% proportion in the criteria “Reject 
the Vaccine,” whose primary content is refusing vaccines, 
namely #StopVaccine and #vaccinehoax. With a percentage 
of 73.3%, #nolockdown was another Hashtag that gained 
much attention. #CovidVaccine received the most signifi-
cant number in the “Support the Vaccine,” which favors 
vaccinations, with 43.4%, followed by #AntiVaccine with 
28.2%, and #CoronaHoax with 22.4% (Figure 3).

In the “Protest the Vaccine” component,it can be seen that 
only one Hashtag has a value, namely #antivaccine, with 
a percentage of 15.3%, while the other Hashtag have no 
value or 0%. The “Reject the Vaccine” parameter has many 
Hashtag, including #antivaksin, #TolakDivaksinSinovac, 
#TOLAKVAKSIN, #TolakVaksin, and #tolakvaksin, all of 
which reject vaccines with a score of 100% (Figure 4). #anti-
vaccine received 57.1% of the vote, while #truenormal 
received 25%. The maximum result was obtained #truenor-
mal with 75% and #antivaccine with 27.6% in the “Support 
the Vaccine” parameter with the main text supporting the 
Vaccine. In comparison, other Hashtag were worth 0% 
(Table 3).

Relation analysis

Cluster analysis is used in this work for relationship analysis. 
On a scale of −1, 0, and 1, the lower limit is 0, and the upper 
limit is 1. A score of 1 indicates a solid association, a score of 0 
suggests an ambiguous relationship, and a score of −1 indicates 
no relationship at all.

The top 5 gains in the cluster (Table 4) show a relationship 
between #AntiVaxxer and #AntiVaccine, which is in the first 
position with a value of .7. Furthermore, #antivax and 
#AntiVaccine have a link with the number .6 (Figure 2). 
#Covidiots is in third place with a score of .6, while #antivaxx is 
in fourth place with a score of .6. The fourth position goes to 
#Covidiots with #AntiVaccine, which has a value of .6, and the 
fifth place goes to #AntiVaxxer with #antivaxx, which has a value 
of .6 (Table 4).

There is a link between #vaccinesideeffect and 
#CovidVaccine with a value of .7 and is in first place in the 
cluster table which displays the top 5 gains (Figure 3). 
Furthermore, there is a .7 link between #CovidVaccine and 
#AntiVaccine in the second place. #vaccinesideeffects is in 
third place, with a score of .6. #AntiVaccine is in fourth place, 

Figure 1. The process of collecting and processing data.

Table 1. Content analysis of twitter hashtag related to COVID-19 vaccine in Brazil.

Hashtag
Protest The 

Vaccine
Reject The 

Vaccine
Support The 

Vaccine Total

#AntiVacc 25% 50% 25% 100%
#AntiVaccine 26,8% 47,4% 25,8% 100%
#antivaxx 26,7% 61,1% 12,2% 100%
#AntiVaxxer 16,3% 61,2% 22,4% 100%
#Covidiots 5,1% 82,7% 12,2% 100%
#NoVaccine 2% 92,9% 5% 100%
#StopVaccine 0% 100% 0% 0%
#unsafevaccines 0% 100% 0% 0%
Total 15,1% 69,2% 15,6% 100%

Source: Nvivo 12plus analysis.
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with a score of .6. #CovidVaccine is in fourth place with 
#CoronaHoax with a value of .6, while #vaccinesideeffec 
and #CoronaHoax have a relationship with a result of .6 
(Table 5).

Narration analysis

Narration Analysis is a paradigm for gathering descriptions of 
occurrences or events and then compiling them into stories. In 
this study, testimonies of immunization refusal in Brazil were 
collected from social media. Additionally, these narratives will 
be evaluated to see which narratives emerge most frequently 
and are used as content by anti-vaccine organizations in Brazil. 
In the word cloud analysis, it can be observed that vaccine 
rejection is primarily expressed through Hashtag like #covi-
diots, but there are also Hashtag like #antivaxxer, #lockdown, 
and others (Figure 5).

Testimonies of vaccine refusal in the USA were gathered 
from social media for this study. These tales will also be 
analyzed to discover which ones appear the most frequently 
and are used as content by anti-vaccine groups in the USA. In 
the word cloud analysis, most vaccine rejections utilize 
Hashtag like #covivaccine, but there are also Hashtag like 
#heardimmunity, #lockdown, and others (Figure 6).

For this study, social media was used to obtain testimonies 
of vaccine refusal in Indonesia. These stories will be evaluated 
to see which ones appear the most frequently and are used by 
anti-vaccine groups in Indonesia as content. In the word cloud 
analysis, most vaccine rejection utilizes Hashtag like #antivac-
cine, but there are other Hashtag like #antivacsin, #tolakdivak-
sinsinovac, and others (Figure 7).

Discussion

This study is based on how the anti-vaccine movement is 
particularly active on social media, with Twitter being the 
most popular platform used by this group. According to 

Figure 2. Cluster analysis of twitter hashtag related to COVID-19 vaccine in Brazil. Source: Nvivo 12plus Analysis.

Table 2. Content analysis of twitter hashtag related to COVID-19 vaccine in the 
USA.

Hashtag
Protest The 

Vaccine
Reject The 

Vaccine
Support The 

Vaccine Total

#AntiVaccine 26,2% 45,4% 28,2% 100%
#CoronaHoax 15,3% 62,2% 22,4% 100%
#CovidVaccine 8% 48,4% 43,4% 100%
#nolockdown 7,8% 73,3% 18,9% 100%
#novaccination 50% 50% 0% 100%
#stopvaccine 0% 100% 0% 100%
#vaccinehoax 0% 100% 0% 100%
#vaccinesideeffects 6% 65% 29% 100%
Total 12,9% 59,4% 27,6% 100%

Source: Nvivo 12plus analysis.

Table 3. Content analysis of twitter hashtag related to COVID-19 vaccine in 
Indonesia.

Hashtag
Protest The 

Vaccine
Reject The 

Vaccine
Support The 

Vaccine Total

#antivaccine 15,3% 57,1% 27,6% 100%
#antivaksin 0% 100% 0% 100%
#TolakDivaksinSinovac 0% 100% 0% 100%
#TOLAKVAKSIN 0% 100% 0% 100%
#tolakvaksin 0% 100% 0% 100%
#TolakVaksin 0% 100% 0% 100%
#truenormal 0% 25% 75% 100%
Total 12,4% 62,8% 24,8% 100%

Source: Nvivo 12plus analysis.
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content analysis, anti-vaccine groups were identified to use 
Hashtag including invitations to protest and reject government 
policy connected to COVID-19 immunization. Using Hashtag 
as content on Twitter is very widespread, with the expectation 
that the posted Hashtag will become national and worldwide 
hot topics. A trending Hashtag will get more attention from 
social media users and, in turn, will have a more significant 
impact on public opinion of the topics being discussed.

In this study, the relationship between Hashtag was also 
examined, and it was discovered that one Hashtag and another 
had a relationship. This indicates that anti-vaccine organiza-
tions on social media are linked to one another, at least accord-
ing to the findings of this study’s Pearson Correlation 
Coefficient model analysis. On a scale of −1, 0, and 1, the 
lower limit in Cluster Analysis is 0. The upper limit is 1. 1 
denotes an influential association, 0 denotes a relationship that 
is not readily apparent, and −1 denotes the absence of 
a relationship. Using the same formula to examine the 

relationship between anti-vaccine content on social media in 
Brazil, the United States, and Indonesia, it was discovered that 
there is a substantial relationship between anti-vaccine groups.

Using word cloud analysis, the anti-vaccine movement’s 
most prevalent narratives on social media oppose vaccinations 
and are controversial. The story is told in words, with the most 
popular being that vaccines are unsafe. COVID-19 is 
a conspiracy, not genuine, just the common cold and the 
business of pharmaceutical firms and black conglomerates, 
according to sentences commonly used before Hashtag.

The use of social media as a means to disseminate content 
and health information that is not supported by scientific evi-
dence has been used by anti-vaccine groups to confuse users 
who access their pages.26 In many cases, the reasons for refusing 
vaccines are due to the design of the vaccination program, the 
reliability of vaccine-producing sources, experience with vac-
cines, and the role of health workers, but it must be admitted 
that the anti-vaccine lobbies reinforce the attitude of those who 

Figure 3. Cluster analysis of twitter hashtag related to COVID-19 vaccine in USA. Source: Nvivo 12plus Analysis.
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initially doubted the vaccine and end up rejecting it.27 Many 
studies have shown that the reasons for refusing vaccination are 
influenced by various factors, including belief in alternative 

Figure 4. Cluster analysis of twitter hashtag related to COVID-19 vaccine in Indonesia. Source: Nvivo 12plus Analysis.

Table 4. The relationship between twitter hashtag related to the Covid-19 vaccine 
in Brazil.

Hahstag A Hashtag B Pearson Correlation Coefficient

#Antivaxxer #Antivaccine 0,7
#Antivaxx #Antivaccine 0,6
#Covidiots #Antivaxx 0,6
#Covidiots #Antivaccine 0,6
#Antivaxxer #Antivaxx 0,6

Source: Nvivo 12plus Analysis.

Table 5. The relationship between twitter hashtag related to the Covid-19 vaccine 
in the USA.

Hahstag A Hashtag B Pearson Correlation Coefficient

#vaccinesideeffects #CovidVaccine 0,7
#CovidVaccine #AntiVaccine 0,7
#vaccinesideeffects #AntiVaccine 0,6
#CovidVaccine #CoronaHoax 0,6
#vaccinesideeffec #CoronaHoax 0,6

Source: Nvivo 12plus Analysis.

Table 6. The relationship between twitter hashtag related to the Covid-19 vaccine 
in Indonesia.

Hahstag A Hashtag B Pearson Correlation Coefficient

#tolakvaksin #TOLAKVAKSIN 1
#TolakVaksin #TOLAKVAKSIN 1
#TolakVaksin #tolakvaksin 1
#antivaksin #antivaccine 0,6
#truenormal #TOLAKVAKSIN 0,5

Source: Nvivo 12plus Analysis. 
There are three evident correlations with a value of 1.00 in the Cluster Analysis, 

notably #tolakvaksin with #TOLAKVAKSIN, #TolakVaksin with #TOLAKVAKSIN, 
and #TolakVaksin with #tolakvaksin (Figure 4). Aside from that, a reasonably 
strong association was discovered between #antivaksin and #antivaccine, with 
a value of .6, and #true normal with #TOLAKVAKSIN, with a value of .5 (Table 6).

e2042135-6 R. KHADAFI ET AL.



Figure 5. Word cloud analysis of twitter hashtag related to COVID-19 vaccine in Brazil. Source: Nvivo 12plus Analysis.

Figure 6. Word cloud analysis of twitter hashtag related to COVID-19 vaccine in the USA. Source: Nvivo 12plus Analysis.

Figure 7. Word cloud analysis of twitter hashtag related to COVID-19 vaccine in Indonesia. Source: Nvivo 12plus Analysis.
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medicine, belief in conspiracy theories, religious morality, per-
sonal ideology, emotional attraction or lack of trust in the 
authorities.28 Susceptibility and disease severity are also reasons 
for anti-vaccine groups to make decisions regarding 
vaccination.29 Thus, this study has strengthened and comple-
mented previous findings that the anti-vaccine movement on 
social media, especially in open countries that adhere to press 
freedom, such as Brazil, USA and Indonesia, still exists and tries 
to influence government policies related to the COVID-19 
vaccination program by using Hashtag as the main weapon.

The weakness of this research is that the main actors or 
actors who drive anti-vaccine groups in Indonesia are not 
found. The anti-vaccine movement in Indonesia tends to be 
carried out by buzzers. This can be seen from accounts that 
reject vaccines, are generally anonymous, and the narratives 
and formats used have similarities between one account and 
another, and are tweeted at almost the same time. In Brazil and 
the USA, anti-vaccine narratives can be found in the accounts 
of public figures, celebrities, and influential influencers, but 
this is not the case in Indonesia. In Indonesia, public figures, 
celebrities, and officials who support or oppose the government 
tend to agree with vaccination. Even though there are celeb-
rities and public figures who are pro-against the anti-vaccine 
movement, the number is very small and inconsistent.

To stem the COVID-19 anti-vaccine movement on social media, 
a persuasive, massive campaign, supported by scientific evidence, 
and carried out by competent people must be encouraged from now 
on. Scientific and open vaccine development studies need to be 
carried out on an ongoing basis to avoid public doubts about the 
issue that vaccines are a business area for certain irresponsible 
parties. In addition, the roles of public figures, religious leaders, 
and community leaders are very much needed in supporting the 
COVID-19 vaccination program. Their influence can be used to 
grow public trust in the COVID-19 vaccination program.

Conclusion

According to the conclusions of this study, Hashtag that reject 
vaccines are relatively common in Brazil, with a rate of 69.26%, 
Indonesia with 62.81%, and the United States with 59.44 
Hashtag that refuse vaccines. In general, Hashtag used in 
opposing vaccination programs in the three countries were 
shown to be linked. Among the five most popular Hashtag 
discovered, there was an evident and strong association. The 
Hashtag #covidiots was the most popular in Brazil, #covivac-
cine was the most popular in the United States, and #antivac-
cine was the most popular in Indonesia.
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