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Therapeutic Advances in 
Vaccines and Immunotherapy

Exploring social media influences on vaccine 
decision-making in parents: a netnography
Susan E. Smith , Nina Sivertsen, Lauren Lines and Anita De Bellis

Abstract
Background: Immunization is one of the most significant health initiatives of recent times. 
Despite this, vaccine hesitancy is increasing and was listed as one of the top 10 threats to 
global health by the World Health Organization in 2019. A major factor associated with vaccine 
hesitancy is thought to be the viral spread of misinformation by a small but active anti-
vaccination movement.
Objectives: The purpose of this study was to explore the influences of social media on vaccine 
decision-making in parents.
Design: This study is part of a larger body of research that explored vaccine decision-making 
in parents. Other methods included were an online survey and semi-structured interviews. 
This study investigated the influence of cyberculture on parents in an online environment.
Method: This study employed netnography, a form of qualitative inquiry with its roots in 
ethnography as methodology and a purpose-designed Facebook page as the means of 
exploring a purpose-designed online community with a particular focus on the culture, belief 
systems and influences present. Both manual and computer-assisted thematic analyses were 
used to analyse the data obtained.
Results: Three key themes were identified in this study. These included vaccine safety 
concerns, the emotional debate and COVID-19-specific issues. The results indicated the 
presence of strong anti-vaccination sentiment combined with an ‘infodemic’ of conspiracy 
theories, misinformation and vitriol with the potential to negatively impact parents seeking 
immunization information.
Conclusion: Given the popularity and accessibility of social media and the ready access to 
misinformation present online, it is evident that parental vaccine decision-making may be 
impacted adversely. Therefore, it is important that healthcare professionals are aware of this 
and provide adequate and timely education prior to parents seeking information on social 
media.
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Introduction
Immunization is universally accepted as one of 
the most significant health initiatives of recent 
times.1 However, vaccine hesitancy is increasing 
in high-income countries and was declared one of 
the top 10 threats to global health by the World 
Health Organization (WHO).1,2 Vaccine hesi-
tancy has been described as the reluctance or 
refusal to vaccinate despite the availability of vac-
cines.1,2 Vaccine hesitancy is present in countries 
like Australia where nearly half of Australian par-
ents have experienced concerns about childhood 
immunization.3 Despite significant successes with 
vaccines and evidence to support their safety and 
efficacy, widespread anxiety and mistrust sur-
round vaccine safety.4–8

A major factor associated with vaccine hesitancy 
is thought to be the rapid spread of misinforma-
tion by a small but active anti-vaccination move-
ment.9–12 This movement relies heavily on the 
internet and social media to influence the deci-
sion-making of parents.13,14 Recent studies have 
drawn a link between the internet, social media 
and vaccine refusal.10,15,16 Although a thorough 
discussion of these issues is outside the scope of 
this paper, it is acknowledged that these concepts 
are tightly connected to vaccine decision-making 
and contribute to vaccine hesitancy in general. In 
recent years, the internet and social media have 
become popular sources of health information.17 
This could be attributed to the popular and inter-
active nature of social networking sites (SNSs). In 
combination with active participation and social 
connectedness, SNSs provide a readily available, 
if not always accurate, source of health informa-
tion and social interaction.18

With the increasing use of social media as a health 
information source, it is vital that healthcare pro-
viders are aware of this as well as the ease of gath-
ering misinformation online.19 Additionally, since 
the outbreak of COVID-19, an infodemic of mis-
leading information in the digital and physical 
environments and a proliferation of conspiracy 
theories have made decision-making challenging 
for some parents.20,21 (An infodemic has been 
described by the WHO as too much information 
including false or misleading information in digi-
tal and physical environments during a disease 
outbreak.) Research into the link between social 
media and vaccine distrust and refusal has 
increased in recent years.12,13,17,22–25 This research 

has demonstrated a growing role in SNS use by 
people seeking health information online; how-
ever, none have used netnography as a framework 
to approach this problem nor approached this 
issue from a parent’s perspective.

Background
Prior to the declaration of the COVID-19 pan-
demic, many SNSs existed to support parents who 
held anti-vaccination beliefs. Members of these 
sites shared anti-vaccination information and 
encouraged new members to adopt these beliefs 
and practices. These sites were searchable online, 
and membership was open to all. However, this 
changed in 2020 when the declaration of a global 
pandemic, combined with the development of 
COVID-19 vaccines, resulted in an increasing inci-
dence of vaccine hesitancy.21 To combat the influ-
ence of online anti-vaccination groups, Facebook 
acted to close down any SNSs with anti-vaccina-
tion sentiments to minimize the influence of these 
groups.26 The rationale behind these closures was 
concern about the risk of harm from these SNSs, 
due to the proliferation of inaccurate information 
and subsequent loss of public confidence in the 
COVID-19 vaccination programmes.26

An integrative review of the current literature was 
conducted in 2022, which revealed that the inter-
net and social media may have a negative impact 
on vaccine decision-making in parents and preg-
nant women despite being cited in some countries, 
including England and Indonesia, as trusted 
sources of information.5,12,27,28 A further review of 
current literature was conducted in 2023 which 
demonstrated that a link exists between social 
media use and public distrust of vaccines.22,25,29–33

This research is part of a larger body of research 
that investigated vaccine hesitancy in parents and 
pregnant women and utilized data collected from 
a purpose-designed Business Facebook page. As a 
result of the findings of this earlier research, it 
became evident that social media contributed to 
anxiety associated with the vaccine decision-mak-
ing of parents. Hence, the research question for 
this study was ‘What social media factors have the 
capacity to influence vaccine decision-making and 
promote vaccine hesitancy’.

The Facebook page acted as a recruiting source for 
the online survey and semi-structured interviews, 
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both of which are reported elsewhere.7,34,35 
Additionally, the online chat that took place on 
this site became the basis for this netnographic 
study which employed the principles identified by 
Kozinets.36 Kozinets37 first introduced the meth-
odology of netnography in the late 1990s and 
described it as ‘a specific approach to conducting 
ethnographic research in an online environment’. 
Virtual communities have existed for many dec-
ades and were documented as early as 1987.38 
However, the internet and social media have 
become fundamental to the lives of many people 
and an online culture of influence and misinforma-
tion has evolved since becoming available to the 
general public.39 Many valuable studies have been 
conducted online that analysed online content of 
immunization websites as well as explored online 
mothering sites using both an online ethnographic 
and content analysis approach.40,41 Other studies 
have focussed on the influence of social media on 
vaccine uptake.9 This study continues the explora-
tion of the impact of social media-based virtual 
communities on vaccine decision-making for par-
ents and is the first to utilize a netnographic 
approach, a methodology designed for research of 
online data.

Netnography is a relatively recent methodological 
innovation that involves the study of ‘. . .net-
worked society in all its manifestations through a 
variety of tools and paying particular attention to 
the cultural insights and conditions that are deter-
mined by the varieties of human experience’.36 It 
is particularly well suited for researching online 
communications in difficult-to-access popula-
tions.37 As a form of qualitative inquiry with its 
roots in ethnography, netnography can adopt a 
humanist approach whilst relying on field notes, 
introspection and contemplation.36 Ethics 
approval was obtained for this research through 
Flinders University Ethics Committee Project 
No. 2464.

Purpose
This research has utilized a purpose-designed 
SNS to investigate the user-generated content to 
gain a deeper understanding of the types of infor-
mation and misinformation that exist in an online 
environment, with the potential to better under-
stand the influences on parental vaccine decision-
making. Through an increased understanding of 
the influences on parents, healthcare professional 

practice may be enhanced, and immunization 
uptake increased. This research also can inform 
healthcare professional education, policy and 
future research.

Methodology/method
Netnography was selected as a methodology for 
this research. Netnography is guided by the prin-
ciples of classic ethnography applied to the online 
field whilst using online observation of textual 
and graphic discourses.37 It has been described as 
a form of ethnographic research, which uses the 
participant-observation approach with online 
interactions as fieldwork.42 Whilst very similar to 
online or virtual ethnography, Netnography takes 
a qualitative interpretive approach to research, it 
has its structure, guidelines and framework and 
uses online communications as the primary 
source of data.36 In comparison with ethnogra-
phy, netnography takes a less obtrusive and more 
naturalistic approach and includes not only the 
written word but also the connections, communi-
cation styles and graphics.43 It has a strong focus 
on the meaning behind posts and tweets and 
includes an analysis of graphics and memes. It is 
a relevant, rapid and unobtrusive method of data 
collection that produces graphic commentary, 
making netnography an interesting methodology 
for this study.37 Hence, netnography was chosen 
as the methodology for this research because of its 
innate ability to get close to the research popula-
tion whilst being less intrusive. Additionally, the 
declaration of a global COVID-19 pandemic 
meant that other methodologies that required 
close contact with participants, such as ethnogra-
phy, were inappropriate and unsafe for the time.

Design
A research-specific Business Facebook (unpaid) 
page, assigned the category of Medical Research 
Centre, was established for this research. Paid 
promotional posts were placed on this page and 
are listed in Appendix 1.44 Our recently published 
paper discusses the process and methodology at 
length and critically reflects on our experiences of 
using netnography.45 Facebook was chosen as the 
platform for this research based on the number of 
regular users and its proven efficacy for cost-
effective recruitment.46 This medium provided 
the platform for open discussions on vaccine 
choices in pregnancy and parenting.46 The 
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inclusion/exclusion criteria for this study were 
vaccine-hesitant parents or caregivers and preg-
nant women aged between 18 and 50 years.

Despite the popularity of social media, conduct-
ing research in this space is subject to ethics and 
privacy. Consent is an important aspect in any 
research and participants on SNSs may be una-
ware that data are being collected and as such are 
unable to make a conscious choice to participate 
in a study or give informed consent.47 The 
Association of Internet Researchers (an associa-
tion of internet researchers committed to ensur-
ing that internet research is conducted in an 
ethical and professional manner) recommends 
obtaining informed consent when conducting 
internet research where possible. For full disclo-
sure, the primary author made regular posts seek-
ing discussion and clarifying the purpose of the 
SNS. Kozinets44 stressed the importance of active 
participation as opposed to covert observation, 
when gathering online data to ensure that partici-
pants are aware of the research nature of the 
SNS.44 For anonymity, where online users are 
quoted, names are either not used, or pseudo-
nyms applied to protect the privacy and online 
presence of the participants and to meet the 
requirement for ethical conduct of research.

A small number of posts were initiated on the 
Facebook page to create discussion in areas that 
had previously not been discussed, and to moder-
ate responses when commentary became aggres-
sive or argumentative (Appendix 1). A reminder 
to respect other people’s beliefs was posted on 
several occasions. The research-specific Facebook 
page was opened to the public in January 2021 
and achieved 13,569 ‘learn more’ clicks. During 
only 1 month of data collection, the SNS received 
2556 posts, and 1332 people engaged with the 
page between 3 and 30 August 2021. Whilst all 
paid posts ceased at this time, the page continued 
to receive views, likes and comments until it was 
closed in December 2021. This method of recruit-
ment and data collection proved to be an ideal 
choice, particularly during a global pandemic, 
when face-to-face contact was not only difficult 
but inappropriate given the risk of infection.

Analysis
Netnography can take various forms and adopt 
differing analytical and interpretive methods 

whilst analysis can be manual, or computer-
assisted qualitative data analysis (CAQDAS) or a 
combination of both. Thematic analysis was cho-
sen for this study using both manual and com-
puter-assisted methods. Data were obtained from 
the SNS to gain a deep understanding of relevant 
contemporary issues and influences following the 
guidelines of Braun and Clarke.48 Data were 
extracted from the SNS by taking screenshots of 
posts and subsequently transcribing data into a 
word document which was collated and uploaded 
to NVivo. Data scrapers exist which can aid this 
process.36 However, a more manual approach was 
chosen to get close to the large amount of data 
collected. Data were read and reread by the pri-
mary author, collated by hand and then uploaded 
to NVivo to organize codes and themes.49 By fol-
lowing the guidelines of Kozinets,44 21 initial 
codes were produced, which were subsequently 
subsumed into themes and sub-themes. Initial 
analyses were performed by the primary author 
(SS). Investigator triangulation took place 
between the primary author and all other authors 
(AD, NS and LL).

Results
Participants in this study were from predomi-
nantly within Australia with an even spread across 
all states. Additionally, a small number of inter-
national participants largely from America also 
contributed to discussions. Three major themes 
emerged from the data which included the follow-
ing: (1) vaccine safety concerns, (2) emotional 
debate and (3) COVID-19 issues. The themes 
and sub-themes are listed in Table 1.

Vaccine safety concerns
Vaccine safety concerns were a regular and emo-
tive feature in online interactions. This theme 
included three sub-themes as depicted in Table 1. 
Discussion threads included commentary about 
the ‘toxic and poisonous’ nature of many vaccines 
and emotive terms such as ‘toxic vaccines’ and 
the intentional inclusion of neurotoxins in vac-
cines. The importance of ‘doing no harm’ was 
also raised on several occasions (n = 15), as was 
the use of dramatic and often inaccurate memes. 
[A meme is an image, video or piece of text, typi-
cally humorous in nature i.e. copied and spread 
rapidly (viral) by the internet user.] One partici-
pant referred to immunization and vaccines, as 
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‘Crimes against humanity’. Whilst another stated, 
‘Nobody should put this toxic garbage into their child, 
why does the body need poison?’ and ‘. . .the original 
vaccines had both mercury and aluminum. . .Why 
vitamin K at birth? Why Hep B jabs for babies in oz? 
hmmm. . .’.

One particularly emotional post referred to the 
stress placed upon a parent when deciding 
whether to immunize a second child after a previ-
ous severe reaction. A meme was also used 
describing vaccines as a box of chocolates with 
the inference that you can never know what you 
are going to get (Figure 1).

I was SUPER pro vaccine, and it certainly shook my 
confidence when the youngest was due for the same 
shots. (After a previous reaction) I was told to delay 
by my doctor and people still told me that they 
would ‘rather my child was dead’ than have a 
reaction. People are jerks. Just don’t comment on 
these issues. You can’t imagine how stressful this is 
for some families.

Another participant expressed concerns about the 
long-term safety effects of immunization ‘. . . vax 
ingredients are basically poisons, as one child may be 
immediately affected, the other may take years to 
have a problem surface (possibly cancers?) Very 
important to be aware what ingredients are in the 
vaccines and their side effects, both short and long 
term’.

Whilst some participants were concerned about 
the safety of vaccines, others were of the belief 
that vaccines were unnecessary. One conversation 
thread used a conspiracy theory to discredit both 
Bill Gates and the importance of immunization:

The only people who lack immunity are immune 
deficient and their numbers are so low as to be 

insignificant on a global scale. This will be known as 
the biggest scam perpetrated on the human race 
since the ‘Spanish Flu’, which originated in America 
on a military base from a vaccine derived from 
horses by Bill Gates grandfather.

This participant linked both COVID-19 and the 
Spanish Flu to Bill Gates and his family. This 
thread also linked the Rothschild conglomerate, 
an investment banking organization, the head of 
the World Economic Forum and Bill Gates, the 
co-founder of Microsoft, a link which may or may 
not exist but was posted to create doubt in the 
credibility of immunization.

Similarly, another post with considerable misin-
formation stated ‘Why would I inject my kid 70 
plus times with products made by corporations that 
are constantly being sued for lying and killing peo-
ple. . .AND aren’t liable. I had 24 shots. 
Mitochondrial disease, a hundred shoulder shrugs 
from a hundred Drs, constantly. . .’. This post was 
accompanied by the meme displayed in Figure 2. 

Table 1.  Themes and sub-themes.

Major themes Vaccine safety concerns Emotional debate COVID-19 issues

Minor themes Vaccines are unsafe Fear, anxiety, aggression and 
deviance

Big Pharma

Vaccines are unnecessary Pro-vax commentary COVID-19 commentary

Pregnancy concerns Mandated vaccination

 

Figure 1.  Box of chocolates meme.
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This participant claimed, inaccurately, that  
children would receive 70 vaccines during their 
first few years. Children in Australia are immu-
nized against 17 vaccine-preventable diseases.50 
Combined with incorrect information and inac-
curate memes, participants also used conspiracy 
theories to argue against the necessity for child-
hood vaccines. Whilst some participants (n = 12) 
considered that immunizing children against 17 
vaccine-preventable diseases was excessive, they 
also argued inaccurately that some of the diseases 
were rare and side effects were both common and 
potentially fatal.51

Pregnancy was an important focus of this 
research. Not unexpectedly, the page received 
negative commentary about the perceived side 
effects of immunization in pregnancy which 
ranged from long-term health complications to 
miscarriage. Some participants (n = 11) focussed 
on the lack of safety testing of the COVID-19 
vaccine in pregnancy whilst others were con-
cerned about the risk of miscarriage. For exam-
ple, one participant stated ‘Don’t get jabbed when 
pregnant. No data please keep them safe’. The argu-
ments also followed the ‘my body – my choice’ 
argument whilst others had generally anti-gov-
ernment sentiments:

The answer is no it’s my body my choice. Just for 
the record I’m not an anti vaxer in the last three 
month’s I have had the flu shot & whooping cough 
vaccine as I have a baby on the way.

This argument infers that immunization is manda-
tory in Australia, which is inaccurate.52 The posts 
demonstrate fear and anxiety associated with 
immunizing against COVID-19 in pregnancy. One 
participant stated that she had rejected the 
COVID-19 vaccine, whilst another cited instances 
of multiple miscarriages attributable to the 
COVID-19 vaccine with no evidence. Other posts 
(n = 36) focussed on personal rights, the boycotting 
of companies who mandate vaccines for their 
employees, the unsafe and experimental nature of 
the vaccines and the risk of miscarriage. In addi-
tion, pregnancy vaccine refusers were influenced 
by conspiracy theories, and experienced a lack of 
trust in the vaccines, and were often angry and 
fearful of potential damage to the unborn child 
with little concern expressed about the potential 
effects of acquiring disease in pregnancy. The 
emotive nature of these posts suggests a high 
degree of anxiety surrounding immunization in 
pregnancy and a real need for education and reas-
surance antenatally. This could be achieved by 
providing accurate and timely education in the 
early antenatal period, ideally before pregnant 
women look elsewhere, such as social media, for 
information on antenatal and childhood vaccines.

The emotional debate
This theme included two sub-themes: fear and 
aggression and the pro-vax commentary. The 
SNS contained an unexpected amount of emo-
tive, aggressive and argumentative discussion 
threads. Whilst some of these were focussed dis-
cussions on Human Rights and the absence of an 
Australian injury compensation scheme (n = 19), 
most were simple pro-vaccination versus anti-vac-
cination rhetoric. However, a common thread 
amongst all discussions was fear, anxiety and 
aggression. Two sub-themes were identified in 
the emotional debate: (1) fear, anxiety, aggression 
and (2) the pro-vax community.

Fear anxiety and aggression
Posts compared the health of vaccinated and 
unvaccinated people. Contributors posted links 
to sites including ‘Childrens health defence’ (sic) 

Figure 2.  Seventy vaccines.
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which featured a pilot study comparing the health 
of vaccinated versus unvaccinated children. This 
site was founded by Robert F. Kennedy Jr., a 
well-known environmental lawyer, activist and 
anti-vaccination advocate, whose internet site is a 
popular source of anti-vaccination information 
and conspiracy theories. Similarly, an article enti-
tled ‘Relative incidence of office visits and cumu-
lative rates of billed diagnosis along the axis of 
vaccination’ was cited as reliable proof that 
unvaccinated children were healthier than vacci-
nated children. This article was retracted, the 
author deregistered and his work was featured on 
Retraction Watch, a website dedicated to report-
ing retracted scientific papers.53–57

Some participants (n = 27) demonstrated fear and 
anxiety when expressing their beliefs, whilst oth-
ers used humour and aggression to make their 
point. One prolific contributor spent his online 
time on the attack, mocking the beliefs and anxi-
eties of the anti-vaccination contributors. The 
posts referred to issues such as fear of 5G, aliens 
and contrails among other concerns of vaccine-
hesitant contributors:

Don’t shirk from a little scrutiny of your beliefs. I’m 
just engaging in some armchair psychotherapy. I 
find it fascinating that someone who claims to have 
been a health professional for 30+ years can 
apparently believe such nonsense. OK given your 
conspiratorial beliefs around vaccines, chemtrails 
and 5G (have I missed any?) do you think there is a 
link between them? Are they separate conspiracies 
or all part of one evil plan? Who do you think is 
behind this? The illuminati? Bill Gates? Agenda 20 
– something? The Rothschilds are popular.

Participants used generalizations and assumptions 
to humiliate vaccine-hesitant participants and to 
garner the support of other pro-vaccine partici-
pants on this SNS. The effect of this commentary 
was to alienate and ostracize the vaccine-hesitant 
participants. One participant asked if any pro-vac-
cination advocates had looked at anti-vaccination 
information, a reasonable request, which received 
a lengthy reply, further mocking their beliefs:

. . .no, because (and here’s the difference between 
normal people and anti-vaxxers) I don’t think I’m a 
world-renowned expert on vaccines.

I also don’t research how the pilot flies a plane, the 
coding that operates my electronics or how to build 
a space shuttle.

There was no sensitivity displayed to the feelings 
of others on either SNS. From observation, it 
became evident that social norms were ignored in 
the online environment with no apparent rules of 
etiquette or consideration of social mores. This 
resulted in administrator post moderation on sev-
eral occasions. According to Schmidt,58 the inter-
net is the largest experiment in anarchy in human 
history.

Pro-vaccination commentary
Comments from the pro-vaccine majority were 
also highly emotive with some using memes to 
explain the effect of immunization over the last 
200 years, including the elimination of smallpox 
and other diseases (Figure 3).

Whilst others used their experiences in the health-
care industry to describe the side effects of vac-
cine-preventable diseases acquired in pregnancy:

I don’t need experts to tell me either side of the 
story, as I lived through the epidemics of the pre-
vaccine days and nursed children damaged by them 
in the 50s and 60s. By the time I retired in 2014, I 
had not seen a child damaged by them for many 
years. . .

Figure 3.  Vaccines work.
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COVID-19 issues
This theme included three sub-themes: Big 
Pharma, COVID-19 commentary and mandated 
vaccination. Despite the Facebook page having a 
clear focus on pregnancy and parenting research, 
some participants (n = 54) focussed their com-
mentary on COVID-19-specific issues. This was 
not unexpected given the presence of the COVID-
19 pandemic and the effect it has had on the lives 
of everyone living through it. Additionally, the 
COVID-19 vaccine was included in the vaccine 
recommendations for pregnant women in June 
2021.59 Two sub-themes were identified: Big 
Pharma and COVID-19, and mandated vaccines.

Big Pharma and COVID-19
The pharmaceutical industry (often referred to as 
Big Pharma) was criticized by some participants 
in this phase of the study (Figure 4). One partici-
pant stated ‘Depends which science you are talking 
about. There is Big Pharma science and then there is 
the truth’. Whilst another participant commented 
on the huge profit margins posted by companies 
such as Pfizer. In addition to the extreme distrust 
expressed in the pharmaceutical industry, a simi-
lar distrust was expressed in both science and sci-
entists with a flow-on effect on healthcare 
professionals. Posts and memes that cast doubt 
on the integrity of the pharmaceutical industry 
were most prevalent in discussions about COVID-
19 vaccines, including the speed of their 
development.

Conspiracy theories regarding COVID-19 were 
evident across social media commentary. One 
participant who attracted significant negative 

attention claimed that COVID-19 did not exist. 
This participant stated, ‘There is no COVID’, 
resulting in a string of vitriolic replies:

If you are a COVID denying, inoculation dodging 
carrier then your actions and tin foil hat life do affect 
mine! You selfish git! The constitution protects me 
via public health order from selfish fools like you! I 
have the right to know when I’m likely to be exposed 
to a communicable disease and who the carriers are!

Other responses claimed that the COVID-19 vac-
cines were an experimental computer-generated 
model and a plot to depopulate the world, ‘Go 
and do your research this ONE IS NOT A 
VACCINE, ITS A POISON, their EVIL AGENDA 
is to DEPOPULATE our world with this poison’.

Both these participants used capitalization to 
express their anger and frustration about the 
unsafe nature of COVID-19 vaccines. There was 
evidence of extreme emotions related to the 
COVID-19 vaccines, including anger, aggression, 
anxiety and fear. Participants referred to the pro-
vaccine majority as the ‘uneducated believers’, 
the ‘source of the problem’ and vaccines as ‘inef-
fective and dangerous’.

Participants expressed anger and distrust as well 
as the incorrect belief in a conspiracy theory that 
the COVID-19 vaccines which use mRNA (mes-
senger Ribonucleic Acid) technology can repro-
gram DNA. The mRNA technology uses 
messenger RNA to produce an immune response 
and cannot change DNA.60 One participant used 
humour to express their opinion of the risk associ-
ated with acquiring COVID-19. The meme 
depicted popular South Park cartoon characters 
Stan and Randy and suggests, inaccurately, that 
COVID-19 is a minor illness with a very low 
death rate (Figure 5).

Mandated vaccines
The primary author posted several questions 
including How do you feel about COVID-19 vac-
cines being a condition of employment in some work-
places? The responses from participants suggested 
that the employer-initiated mandates were a 
threat to human rights with financial implications 
due to refusing vaccination. The following 
response drew a link between choosing immuni-
zation or poverty, ‘A violation of human rights. 

Figure 4.  Pharmaceutical profits.
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Submit to medical treatment or live-in poverty. The 
vaccine is still experimental’.

The Nuremberg code was mentioned on several 
occasions and by several participants with a meme 
used to further demonstrate the point. The 
Nuremberg Code is a set of research ethics with a 
focus on the practise of human experimentation. 
Whilst this code has not been officially accepted 
as law by any country, it is a guide for practice.61 
However, the argument that COVID-19 immuni-
zation is human experimentation is flawed, given 
that vaccines are not mandated in Australia. 
However, whilst some companies are legally able 
to require COVID-19 immunization of their 
frontline staff, including the Aged Care workers, 
others have elected to require COVID-19 immu-
nization to protect their staff and customers.52,61 
These posts were highly emotive and generated a 
large volume of comments. One participant con-
cisely expressed the majority position on COVID-
19 vaccines by stating – ‘most people who are 
COVID vaccine hesitant are okay with other vac-
cines because they have gone through their required 
ten years of clinical trial testing, we have massive 
amounts of data on them, and they don’t use spike 
proteins’. Whilst some participants (n = 16) were 
in favour of COVID-19 immunization being a 
workplace requirement, other participants (n = 5) 
argued against the legalities of these mandates.

There was a significant animosity evident in 
commentary responding to questions about both 
COVID-19 vaccines and Australian companies 
such as Qantas, Alliance Airlines and SPC, who 
included an immunization mandate as a condi-
tion of employment.62 Some (n = 19) called for 
boycotts of these companies whilst others 
claimed that this was both illegal and a breach of 
constitutional law. One participant stated, ‘F*** 
the Freemasons poison’. This comment alludes to 

a conspiracy theory that the COVID-19 pan-
demic was invented by the Freemasons as a 
method of global depopulation. (The Freemasons 
are a fraternal organization that has existed since 
the 13th century with both social and philan-
thropic teachings.63)

Discussion
This research has demonstrated the presence of 
both strong anti-vaccination and pro-vaccination 
sentiments on the SNS. Posters with anti-vacci-
nation beliefs used predominantly inaccurate and 
highly emotive discourses and memes. Conspiracy 
theories and an ‘infodemic’ of misinformation 
posted online focussed on the unsafe nature of 
vaccines.23,24 This was often presented in a highly 
credible way, to instil fear and doubt in the vac-
cine hesitant. Similarly, misinformation was evi-
dent in discussion threads which suggested 
incompetence in the pharmaceutical industry in 
general and in the safety of pregnancy and 
COVID-19 vaccines in particular.5,35,64,65 The 
information and emotions posted on this page 
were similar to those presented in other contem-
porary studies.9-11,23,24,66,67

Pregnancy is an emotional time and a time of high 
information needs. It is also a time when vaccine 
decision-making begins.3 Previous research drew 
a link between unmet information, the break-
down of therapeutic relationships and the use of 
social media for immunization information.34,35 
This is despite these forms of information seeking 
existing simultaneously and evidence to suggest 
that parents will look for information online 
despite receiving information from a healthcare 
professional.40 Trust in an information source 
and the desire to make the best possible decision 
as a parent has been shown to drive information 
seeking practices.40 Through enhancing trust in 
the information provided by healthcare profes-
sionals in the context of effective therapeutic rela-
tionships, it may be possible to mitigate the effects 
of social media-acquired misinformation in vac-
cine decision-making.

This research has demonstrated that conspiracy 
theories and other misinformation proliferated on 
this purpose-designed SNS, which were highly 
credible, often emotive and inaccurate. Whilst 
there is currently no empirical link between social 
media participation and vaccine decision-making, 

Figure 5.  ‘It’s over Stan’.
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the data obtained in this study have demonstrated 
the degree of misinformation users are exposed to 
even on a research-created SNS.9,10,23,24,28,67,68 
This is despite limitations placed on the social 
media platform, Facebook, during the COVID-
19 pandemic. Participants who sought informa-
tion on SNS were exposed to misinformation, 
cyberbullying and overt aggression which could 
impact the decision-making of a hesitant par-
ent.23,67 These findings conflict with a recent 
study that found no direct association between 
social media use and an individual’s perception of 
risk regarding vaccination or the intention to be 
immunized against COVID-19. However, these 
findings confirmed the results of other studies 
which found that after consuming immunization 
misinformation for as little as 5 min, an individu-
al’s perception of risk increases.28,69,70

Whilst current literature suggests that the internet 
and social media are information sources used in 
parallel to healthcare provider advise and do not 
necessarily replace professional advice.71 Despite 
this, healthcare professionals must be aware of 
the critical time for providing accurate immuniza-
tion information. This information should be 
provided when information seeking is at its peak, 
which is in early pregnancy and the first week of 
parenthood.3,35,72 Contemporary research has 
demonstrated that parents who gain information 
from healthcare professionals are substantially 
less likely to refuse or delay immunization.73

There were significant advantages to the use of 
netnography as a methodology. SNSs provide the 
opportunity for information seeking and sharing 
as well as an opportunity to participate or simply 
observe. This methodology had the advantage of 
providing a platform for parents with both pro- 
and anti-vaccination sentiments to share and seek 
information in an environment that was familiar 
and safe, thereby producing data from differing 
perspectives. This research has also demonstrated 
that it is possible to capture information from 
vaccine-hesitant parents in an online environ-
ment; however, whilst parents were our source 
populations, there could be no guarantee that all 
participants were parents. A further advantage of 
this methodology is that data can be collected 
from a broad geographical area. In this research, 
data were collected from across Australia as well 
as internationally; however, due to privacy con-
straints, we were unable to provide evidence of 

the participant’s location. This study has 
improved the awareness of the potential influence 
of social media on vaccine decision-making whilst 
using a naturalistic approach.

A limitation of this study was the timing of data 
collection, which took place during a global pan-
demic. The online environment was artificially 
created because of the forced closure of SNSs 
with anti-vaccination sentiments during the pan-
demic. This may have resulted in the participa-
tion of more highly vaccine-hesitant parents. 
Additionally, whilst inclusion/exclusion criteria 
were developed due to the nature of online 
research, there could be no guarantee that all par-
ticipants were vaccine-hesitant parents, and this 
is a limitation of this research.

A further limitation to this research was the use of 
only one social media platform (Facebook) for 
data collection which may have limited the geo-
graphical reach of this study. The use of social 
media has other limitations, for example, 
Facebook tends to under-represent people of col-
our and those with lower educational attainment 
as well as those of low household income.74 
However, because there are more female 
Facebook users, it is possible that this platform 
may have been more suited to this population of 
pregnant women and parents.75 This is despite 
evidence to suggest that there may be some limi-
tations to capturing the thoughts of young parents 
and measuring general population constructs.75 
Additionally, it is possible that the withholding of 
participant location, whilst done to protect par-
ticipant anonymity, may have acted as a further 
limitation to this study as it has inadvertently nar-
rowed the geographical focus of this research. 
Despite the popularity of social media, conduct-
ing research in this space is still subject to ethical 
approval and privacy. Consent is an important 
aspect in any research and participants on SNSs 
may be unaware that data are being collected, 
hence unable to make a conscious choice to par-
ticipate in a study or give informed consent.47

There are practical, theoretical and social implica-
tions for the use of netnography as a methodology 
and social media as a recruiting source.45 On a 
practical level, this method proved to be cost-
effective and resulted in a high level of engage-
ment by participants. There are also demonstrated 
business, economic and commercial implications 
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associated with netnography due to the popularity 
of social media and the ease of recruitment across 
a broad geographical area. Netnography is increas-
ing in popularity by making research economically 
viable and is now an established inductive meth-
odology.76,77 With social media use increasing 
globally, the ease of access to large populations for 
recruitment and research is apparent.45

This study bridges the gap between theory and 
practice by adopting this relatively new method-
ology and applying it to the study of vaccine hesi-
tancy which is viewed as a significant threat to 
public health.1 The findings of this study have the 
potential to inform public policy through the 
demonstrated need for enhanced healthcare pro-
vider education and communication strategies to 
better communicate with vaccine-hesitant par-
ents. Additionally, this study adds to the body of 
knowledge on the influence of social media on 
vaccine decision-making by parents. It has high-
lighted the need for a timely approach to commu-
nicating with vaccine-hesitant parents by educated 
and informed healthcare professionals who can 
provide accurate information, knowing that mis-
information is readily accessible on social media.

Conclusion
This study provided a platform for parents with 
both pro- and anti-vaccination beliefs, to share 
their thoughts, express their concerns and respond 
to discussion threads. This study demonstrated 
that social media can provide an ‘infodemic’ of 
misinformation which may influence the decision-
making of vaccine hesitant parents. An unexpected 
aspect of this research was the degree of aggression 
and vitriol that vaccine-hesitant parents were 
exposed to on the Facebook page, which had the 
potential to cause fear and anxiety in the unde-
cided. The state of the SNSs during the global 
pandemic, whilst not a reflection of the internet 
under non-pandemic conditions, provided a some-
what modified example of what parents are likely 
to encounter when information seeking in an 
online environment.26 This study has shown that 
there is a need for timely and sensitive provision of 
immunization information in pregnancy and early 
parenting to limit the need for online information 
searching. Additionally, educators in the tertiary 
space must improve immunization education to 
healthcare professionals, to ensure that they are 
adequately prepared to provide this education. By 

understanding the ease of access to misinforma-
tion, its effect on decision-making and being moti-
vated to respond in an appropriate manner, 
healthcare providers will be better placed to 
respond to the information-seeking needs of par-
ents and pregnant women in a timely manner.

Declarations

Ethics approval and consent to participate
Ethics approval was provided by Flinders 
University Human Research Ethics Committee 
No. 2464. Written consent could not be obtained 
from participants due to the online nature of this 
research. A purpose-designed medical research 
social media page was established and data were 
obtained from participants on that page. No iden-
tifying features are included to protect the partici-
pant’s confidentiality. Participants were regularly 
reminded of the purpose of the research page. 
The need for signed informed consent was not a 
requirement of the Ethics committee.

Consent for publication
All participants were aware that the data were col-
lected for research. No images or personal identi-
fication of data are included in this paper.

Author contributions
Susan E. Smith: Conceptualization; Data cura-
tion; Formal analysis; Methodology; Project 
administration; Software; Writing – original draft; 
Writing – review & editing.

Nina Sivertsen: Writing – review & editing.

Lauren Lines: Writing – review & editing.

Anita De Bellis: Supervision; Writing – review 
& editing.

Acknowledgements
All authors made a substantial contribution to the 
concept, design, acquisition, analyses or interpre-
tation of data.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

Competing interests
The authors declare that there is no conflict of 
interest.

https://journals.sagepub.com/home/tav


Volume 12

12	 journals.sagepub.com/home/tav

Therapeutic Advances in 
Vaccines and Immunotherapy

Availability of data materials
These data will be made available on reasonable 
request.

ORCID iD
Susan E. Smith  https://orcid.org/0000-0002- 
4469-3959

References
	 1.	 WHO. Ten threats to global health in 2019, 

https://www.who.int/news-room/spotlight/ten-
threats-to-global-health-in-2019 (2019)

	 2.	 WHO. SAGE working group dealing with vaccine 
hesitancy, https://www.who.int/groups/strategic-
advisory-group-of-experts-on-immunization 
(2022) 

	 3.	 Danchin MH, Costa-Pinto J, Attwell K, et al. 
Vaccine decision-making begins in pregnancy: 
correlation between vaccine concerns, intentions 
and maternal vaccination with subsequent 
childhood vaccine uptake. Vaccine 2018; 36: 
6473–6479.

	 4.	 Ximena A. Vaccine hesitancy is a global public 
health threat. Are we doing enough about it? 
https://www.elsevier.com/connect/vaccine-
hesitancy-is-a-global-public-health-threat-are-we-
doing-enough-about-it (2019) 

	 5.	 Smith SE, Sivertsen N, Lines L, et al. Decision 
making in vaccine hesitant parents and pregnant 
women – An integrative review. Int J Nurs Stud 
Adv 2022; 4: 100062.

	 6.	 Arthurs AL, Jankovic-Karasoulos T and Roberts 
CT. COVID-19 in pregnancy: what we know 
from the first year of the pandemic. Biochim 
Biophys Acta Mol Basis Dis 2021; 1867: 166248.

	 7.	 Smith SE, Sivertsen N, Lines L, et al. Pushed to 
the fringe – the impact of vaccine hesitancy on 
children and families. Compr Child Adolesc Nurs 
2023; 46: 262–276.

	 8.	 Smith SE, Sivertsen N, Lines L, et al. Weighing 
up the risks – vaccine decision-making in 
pregnancy and parenting. Women Birth 2022; 35: 
547–552.

	 9.	 Bradshaw AS, Shelton SS, Wollney E, et al. 
Pro-vaxxers get out: anti-vaccination advocates 
influence undecided first-time, pregnant, and new 
mothers on Facebook. Health Commun 2021; 36: 
693–702.

	10.	 Jenkins MC and Moreno MA. Vaccination 
discussion among parents on social media: a 

content analysis of comments on parenting blogs. 
J Health Commun 2020; 25: 232–242.

	11.	 Peretti-Watel P, Ward JK, Vergelys C, et al. ‘I 
Think I Made The Right Decision . . . I Hope 
I’m Not Wrong’. Vaccine hesitancy, commitment 
and trust among parents of young children. Sociol 
Health Illn 2019; 41: 1192–1206.

	12.	 Tustin JL, Crowcroft NS, Gesink D, et al. 
Internet exposure associated with Canadian 
parents’ perception of risk on childhood 
immunization: cross-sectional study. J Med 
Internet Res 2018; 20: E7.

	13.	 Larson HJ. The biggest pandemic risk? Viral 
misinformation. Nature 2018; 562: 309.

	14.	 Rossen I, Hurlstone MJ, Dunlop PD, et al. 
Accepters, fence sitters, or rejecters: moral 
profiles of vaccination attitudes. Soc Sci Med 
2019; 224: 23–27.

	15.	 Bradshaw AS, Treise D, Shelton SS, et al. 
Propagandizing anti-vaccination: analysis of 
Vaccines Revealed documentary series. Vaccine 
2020; 38: 2058–2069.

	16.	 Azer J and Alexander M. COVID-19 vaccination: 
engagement behavior patterns and implications 
for public health service communication. J Serv 
Theory Pract 2022; 32: 323–351.

	17.	 Feng Y and Xie W. Digital divide 2.0: the 
role of social networking sites in seeking 
health information online from a longitudinal 
perspective. J Health Commun 2015; 20: 60–68.

	18.	 Jong ST and Drummond MJN. Exploring online 
fitness culture and young females. Leis Stud 2016; 
35: 758–770.

	19.	 Neely S, Eldredge C and Sanders R. Health 
information seeking behaviors on social media 
during the COVID-19 pandemic among 
American social networking site users: survey 
study. J Med Internet Res 2021; 23: e29802.

	20.	 Gisondi MA, Barber R, Faust JS, et al. A deadly 
infodemic: social media and the power of 
COVID-19 misinformation. J Med Internet Res 
2022; 24: e35552.

	21.	 Gencer H, Özkan S, Vardar O, et al. The effects 
of the COVID 19 pandemic on vaccine decisions 
in pregnant women. Women Birth 2022; 35: 
317–323.

	22.	 Dunn AG, Leask J, Zhou X, et al. Associations 
between exposure to and expression of negative 
opinions about human papillomavirus vaccines 
on social media: an observational study. J Med 
Internet Res 2015; 17: e144.

https://journals.sagepub.com/home/tav
https://orcid.org/0000-0002-4469-3959
https://orcid.org/0000-0002-4469-3959
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization
https://www.who.int/groups/strategic-advisory-group-of-experts-on-immunization
https://www.elsevier.com/connect/vaccine-hesitancy-is-a-global-public-health-threat-are-we-doing-enough-about-it
https://www.elsevier.com/connect/vaccine-hesitancy-is-a-global-public-health-threat-are-we-doing-enough-about-it
https://www.elsevier.com/connect/vaccine-hesitancy-is-a-global-public-health-threat-are-we-doing-enough-about-it


SE Smith, N Sivertsen et al.

journals.sagepub.com/home/tav	 13

	23.	 Broadbent JJ. Vaccine hesitancy: misinformation 
on social media. BMJ 2019; 366: l4457.

	24.	 Wilson SL and Wiysonge C. Social media and 
vaccine hesitancy. BMJ Glob Health 2020; 5: 
e004206.

	25.	 Westney ZV, Hur I, Wang L, et al. Examining the 
effects of disinformation and trust on social media 
users’ COVID-19 vaccine decision-making. 
Inform Technol People 2023; 37. 

	26.	 Facebook. COVID-19 policy updates and 
protections. 2021.

	27.	 Costa-Pinto JC, Willaby HW, Leask J, et al. 
Parental Immunisation Needs and Attitudes 
Survey in paediatric hospital clinics and 
community maternal and child health centres 
in Melbourne, Australia. J Paediatr Child Health 
2018; 54: 522–529.

	28.	 Betsch C, Renkewitz F, Betsch T, et al. The 
influence of vaccine-critical websites on 
perceiving vaccination risks. J Health Psychol 
2010; 15: 446–455.

	29.	 Getman R, Helmi M, Roberts H, et al. Vaccine 
hesitancy and online information: the influence 
of digital networks. Health Educ Behav 2018; 45: 
599–606.

	30.	 Thomson R. Social, cultural, and behavioral 
modeling. In: 14th International conference, SBP-
BRiMS 2021, virtual event, 6–9 July 2021. Cham, 
Switzerland: Springer.

	31.	 Zimand-Sheiner D, Kol O, Frydman S, et al. To 
be (vaccinated) or not to be: the effect of media 
exposure, institutional trust, and incentives on 
attitudes toward covid-19 vaccination. Int J 
Environ Res Public Health 2021; 18: 12894.

	32.	 Evans N. How nurses can keep immunisation 
efforts on track in the face of falling vaccination 
rates: false claims on social media about vaccine 
toxicity and side effects are frightening parents. 
Prim Health Care 2023; 33: 9–11.

	33.	 Goldenberg MJ. Vaccine hesitancy: public trust, 
expertise, and the war on science. 1st ed. Pittsburgh, 
PA: University of Pittsburgh Press, 2021.

	34.	 Smith S, Sivertsen N, Lines L, et al. Pushed to the 
fringe – the impact of vaccine hesitancy on families. 
Compr Child Adolesc Nurs 2023; 46: 262–276.

	35.	 Smith SE, Sivertsen N, Lines L, et al. Weighing 
up the risks – vaccine decision-making in 
pregnancy and parenting. Women Birth 2022; 35: 
547–552.

	36.	 Kozinets RV. Netnography: redefined. 2nd ed. Los 
Angeles, CA: SAGE, 2015.

	37.	 Kozinets RV. Netnography. Oxford, UK: John 
Wiley & Sons, Ltd., 2007, pp.1–2.

	38.	 Rheingold H. Virtual communities. Whole Earth 
Review, 1987, p.78. 

	39.	 Zittrain JL. Reflections on internet culture. J Vis 
Cult 2014; 13: 388–394.

	40.	 Vivion M and Malo B. Intensive mothering 
and informational habitus: interplays in virtual 
communities. Fam Relat 2023; 72: 406–425.

	41.	 Wagg AJ, Callanan MM and Hassett A. Online 
social support group use by breastfeeding 
mothers: a content analysis. Heliyon 2019; 5: 
e01245.

	42.	 Dumitrica DD. Netnography: doing ethnographic 
research online. Can J Commun 2013; 38: 156.

	43.	 Wallace R, Costello L and Devine A. 
Netnographic slog. Int J Qual Methods 2018;  
17: 12.

	44.	 Kozinets RV. Netnography: the essential guide 
to qualitative social media research. 3rd ed. Los 
Angeles, CA: SAGE, 2020.

	45.	 Smith SE, Sivertsen N, Lines L, et al. 
Netnography: a novel methodology for nursing 
research. J Adv Nurs 2023; 79: 4207–4217.

	46.	 Moseson H, Wollum A, Seymour JW, et al. 
Comparison of Facebook, Google Ads, and 
Reddit for the recruitment of people who 
considered but did not obtain abortion care in the 
united states: cross-sectional survey. JMIR Form 
Res 2021; 5: e22854.

	47.	 Buck AM and Ralston DF. I didn’t sign up for 
your research study: the ethics of using “public” 
data. Comput Compos 2021; 61: 102655.

	48.	 Braun V and Clarke V. Using thematic analysis in 
psychology. Qual Res Psychol 2006; 3: 77–101.

	49.	 QSR International Pty Ltd. QSR International 
Pty Ltd., NVivo (version 12) 2018.

	50.	 Government of South Australia. Childhood 
immunisation program 2021, https://www.
sahealth.sa.gov.au/wps/wcm/connect/867a5f004
dda2d17a7dcff6d722e1562/20063.1+National
+Immunisation+Schedule-FINAL.pdf?MOD=
AJPERES&CACHEID=ROOTWORKSPACE-
867a5f004dda2d17a7dcff6d722e1562-nJJZd94 
(2024).

	51.	 National Health and Medical Research Council. 
The Australian immunisation handbook. 10th ed. 
Canberra: Commonwealth of Australia, 2013. 

https://journals.sagepub.com/home/tav
https://www.sahealth.sa.gov.au/wps/wcm/connect/867a5f004dda2d17a7dcff6d722e1562/20063.1
https://www.sahealth.sa.gov.au/wps/wcm/connect/867a5f004dda2d17a7dcff6d722e1562/20063.1
https://www.sahealth.sa.gov.au/wps/wcm/connect/867a5f004dda2d17a7dcff6d722e1562/20063.1


Volume 12

14	 journals.sagepub.com/home/tav

Therapeutic Advances in 
Vaccines and Immunotherapy

	52.	 Australian Government Department of Health. 
Is it true? Are Covid-19 vaccines mandatory in 
Australia? https://www.health.gov.au/initiatives-
and-programs/covid-19-vaccines/is-it-true/
is-it-true-are-covid-19-vaccines-mandatory-in-
australia (2021). 

	53.	 Children’s Health Defense. Fully vaccinated 
versus unvaccinated – part 1 2019, https://
childrenshealthdefense.org/child-health-topics/
exposing-truth/fully-vaccinated-vs-unvaccinated/?f
bclid=IwAR3zyXqAeL7jd9Cv1gDKMhuiJ6fbU6
k3jeGNsnpZ8npZjvFf10VgjWopOdY (2016).

	54.	 Lyons-Weiler J and Thomas P. Relative incidence 
of office visits and cumulative rates of billed 
diagnoses along the axis of vaccination (vol 17, 
8674, 2020). Int J Environ Res Public Health 
2021; 18: 936.

	55.	 Lyons-Weiler J. When vaccine refusal is not 
unethical. Positive Health, 2019; 5: 38.

	56.	 Ijerph Editorial Office. International Journal 
of Environmental Research and Public Health. 
Retraction: Lyons-Weiler, J.; Thomas, P. Relative 
incidence of office visits and cumulative rates of 
billed diagnoses along the axis of vaccination. Int. 
J. Environ. Res. Public Health 2020, 17, 8674. 
Int J Environ Res Public Health 2021; 18: 7754.

	57.	 Retraction Watch. Authors blame a “ghoul” 
for retraction of paper claiming vaccines 
lead to health and behavioral issues, https://
retractionwatch.com/2021/08/11/authors-blame-
a-ghoul-for-retraction-of-paper-claiming-vaccines-
lead-to-health-and-behavioral-issues (2021). 

	58.	 Schmidt E. The new digital age: reshaping the future 
of people, nations and business. New York: Alfred 
A. Knopf, 2013.

	59.	 Australian Government Department of Health. 
Joint statement between RANZCOG and ATAGI 
about COVID-19 vaccination for pregnant 
women 2021, https://www.health.gov.au/news/
joint-statement-between-ranzcog-and-atagi-
about-covid-19-vaccination-for-pregnant-women 
(2021). 

	60.	 Fox A. Can mRNA vaccines affect my genetic 
code? https://www.uwa.edu.au/news/Article/2021/
June/Can-mRNA-vaccines-affect-my-genetic-
code (2021, accessed June 2021). 

	61.	 Moreno JD, Schmidt U and Joffe S. The 
Nuremberg code and informed consent for 
research—reply. JAMA 2018; 319: 85–86.

	62.	 ABC News. Qantas makes COVID-
19 vaccinations mandatory for all of its 
workers, https://www.abc.net.au/news/2021-
03-02/charting-australias-covid-vaccine-
rollout/13197518 (2021). 

	63.	 LIVESCIENCE. Freemasons: history, facts and 
myths, https://www.livescience.com/freemasons.
html (2021, accessed June 2021).

	64.	 Giambi C, Fabiani M, D’Ancona F, et al. 
Parental vaccine hesitancy in Italy – results from a 
national survey. Vaccine 2018; 36: 779–787.

	65.	 Gidengil C, Chen C, Parker AM, et al. Beliefs 
around childhood vaccines in the United States: a 
systematic review. Vaccine 2019; 37: 6793–6802.

	66.	 Syiroj ATR, Pardosi JF and Heywood AE. 
Exploring parents’ reasons for incomplete 
childhood immunisation in Indonesia. Vaccine 
2019; 37: 6486–6493.

	67.	 Clark SE, Bledsoe MC and Harrison CJ. The role 
of social media in promoting vaccine hesitancy. 
Curr Opin Pediatr 2022; 34: 156–162.

	68.	 Ward PR, Attwell K, Meyer SB, et al. 
Understanding the perceived logic of care by 
vaccine-hesitant and vaccine-refusing parents: a 
qualitative study in Australia. PLoS One 2017; 
12: e0185955.

	69.	 Betsch C, Renkewitz F and Haase N. Effect of 
narrative reports about vaccine adverse events 
and bias-awareness disclaimers on vaccine 
decisions: a simulation of an online patient social 
network. Med Decis Making 2013; 33: 14–25.

	70.	 Ahorsu DK, Lin C-Y, Alimoradi Z, et al. 
Cyberchondria, fear of COVID-19, and risk 
perception mediate the association between 
problematic social media use and intention to get 
a COVID-19 vaccine. Vaccines (Basel) 2022; 10: 
122.

	71.	 Herrera-Diestra JL and Meyers LA. Local risk 
perception enhances epidemic control. PLoS One 
2019; 14: e0225576.

	72.	 Helps C, Barclay L, Carter SM, et al. Midwifery 
care of non-vaccinating families – insights 
from the Byron Shire. Women Birth 2021; 34: 
e416–e425.

	73.	 Clarke RM, Sirota M and Paterson P. Do 
previously held vaccine attitudes dictate the 
extent and influence of vaccine information-
seeking behavior during pregnancy? Hum Vaccin 
Immunother 2019; 15: 2081–2089.

	74.	 Ali SH, Foreman J, Capasso A, et al. Social 
media as a recruitment platform for a nationwide 
online survey of COVID-19 knowledge, beliefs, 
and practices in the United States: methodology 
and feasibility analysis. BMC Med Res Methodol 
2020; 20: 116.

	75.	 Wasfi R, Stephens ZP, Sones M, et al. Recruiting 
participants for population health intervention 

https://journals.sagepub.com/home/tav
https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/is-it-true/is-it-true-are-covid-19-vaccines-mandatory-in-australia
https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/is-it-true/is-it-true-are-covid-19-vaccines-mandatory-in-australia
https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/is-it-true/is-it-true-are-covid-19-vaccines-mandatory-in-australia
https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/is-it-true/is-it-true-are-covid-19-vaccines-mandatory-in-australia
https://retractionwatch.com/2021/08/11/authors-blame-a-ghoul-for-retraction-of-paper-claiming-vaccines-lead-to-health-and-behavioral-issues
https://retractionwatch.com/2021/08/11/authors-blame-a-ghoul-for-retraction-of-paper-claiming-vaccines-lead-to-health-and-behavioral-issues
https://retractionwatch.com/2021/08/11/authors-blame-a-ghoul-for-retraction-of-paper-claiming-vaccines-lead-to-health-and-behavioral-issues
https://retractionwatch.com/2021/08/11/authors-blame-a-ghoul-for-retraction-of-paper-claiming-vaccines-lead-to-health-and-behavioral-issues
https://www.uwa.edu.au/news/Article/2021/June/Can-mRNA-vaccines-affect-my-genetic-code
https://www.uwa.edu.au/news/Article/2021/June/Can-mRNA-vaccines-affect-my-genetic-code
https://www.uwa.edu.au/news/Article/2021/June/Can-mRNA-vaccines-affect-my-genetic-code
https://www.livescience.com/freemasons.html
https://www.livescience.com/freemasons.html


SE Smith, N Sivertsen et al.

journals.sagepub.com/home/tav	 15

research: effectiveness and costs of recruitment 
methods for a cohort study. J Med Internet Res 
2021; 23: e21142.

	76.	 Tsimicalis A, Gasse M, Morand M, et al. Use 
of netnography to understand GoFundMe® 
crowdfunding profiles posted for individuals and 
families of children with osteogenesis imperfecta. 
Healthcare 2022; 10: 1451.

	77.	 Eriksson H and Salzmann-Erikson M. Supporting 
a caring fatherhood in cyberspace – an analysis 
of communication about caring within an online 
forum for fathers. Scand J Caring Sci 2013; 27: 
63–69.

Appendix 1

Example of Facebook posts
13 December 2020, 08:43 Hello and welcome to 
this page. The purpose of this page is to promote 
my research study and to act a conduit between 
researchers, supporters and study participants. 
This is a safe space where differing opinions will 
be valued, and the research is the focus.

13 December 2020, 09:00 This research study 
now has Ethics Approval from Flinders University 
HREC.

14 December 2020, 09:07 Good morning, you 
are invited to like and follow this page. For those 
of you who don’t know, I am doing a PhD at 
Flinders University and this Meta (Facebook) 
page will be part of that journey. I will send irreg-
ular updates on the progress of my study and will 
not fill your pages full of ‘stuff’. I am not quite 
ready to promote my survey, but when I am you 
will be asked to kindly share it with your own 
Meta (Facebook) family. I really appreciate your 
support by simply sharing my page and eventually 
my survey. Thank you for your support and 
Merry Christmas and happy New Year.

29 January 2021, 09:44 Good morning, I want to 
say to anyone who has concerns about participat-
ing in this study that the researchers will not 

attempt to influence your decisions on immunisa-
tion and will respect you right to decide. This is 
purely a research project into the decision-making 
process and the influences upon it. Whether you 
have elected to refuse vaccines or receive only 
specific vaccines or accept the entire schedule is 
your choice and will be respected. This is NOT a 
means of vaccine promotion.

11/02/2021, 1003 I appreciate the amount of 
interest this page is attracting but would prefer if 
we could respect each other’s views without name 
calling. This is exactly why I am fascinated by this 
divisive topic.

26 March 2021, 13:54 With Easter and school 
holidays in a few days this page wants to wish eve-
ryone a safe and pleasant break. I am still hoping 
to hear your thoughts on vaccines and would value 
and respect your opinions. I am still available.

17 April 2021, 08:42 I will be ceasing my data 
collection at the end of June and would like to 
thank everyone who has completed my survey 
and taken part in an interview. I would also like to 
thank everyone who has posted thoughts and 
comments.

25 May 2021, 08:00 I have closed my survey after 
135 completed. Thank you all so much for con-
tributing to this important research. I would now 
like to know what concerns or threatens you 
about people who choose not to vaccinate?

17 August 2021, 15:12 With SPC and Alliance 
Airlines, amongst other Australian companies 
requiring staff be immunised against COVID-19, 
can you share your thoughts on the topic?

1 August 2021, 08:42 Many are anxious about 
receiving a COVID vaccine. If this is you, has that 
changed your views on people who refuse other 
vaccines?

13 August 2021, 14:35 How do you feel about 
COVID-19 vaccines being a condition of employ-
ment in some workplaces?
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