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ABSTRACT

Background: Due in part to declining vaccination rates, in 2018 over 20 states reported
at least one case of measles, and over 40,000 cases have been confirmed in Europe. Anti-
vaccine posts on social media may be facilitating anti-vaccination behaviour. This study
aimed to systematically characterize (1) individuals known to publicly post anti-
vaccination content on Facebook, (2) the information they convey, and (3) the spread of

this content.

Methods: Our data set consisted of 197 individuals who posted anti-vaccination
comments in response to a message promoting vaccination. We systematically analysed
publicly-available content using quantitative coding, descriptive analysis, social network
analysis, and an in-depth qualitative assessment. The final codebook consisted of 26

codes; Cohen’s k ranged 0.71-1.0 after double-coding.

Results: The majority (89%) of individuals identified as female. Among 136 individuals
who divulged their location, 36 states and 8 other countries were represented. In a 2-

mode network of individuals and topics, modularity analysis revealed 4 distinct sub-

groups labelled as “trust,” “alternatives,” “safety,” and “conspiracy.” For example, a
comment representative of “conspiracy” is that poliovirus does not exist and that
pesticides caused clinical symptoms of polio. An example from the “alternatives” sub-
group is that eating yogurt cures human papillomavirus. Deeper qualitative analysis of all
197 individuals’ profiles found that these individuals also tended to post material against

other health-related practices such as water fluoridation and circumcision.



Conclusions: Social media outlets may facilitate anti-vaccination connections and
organization by facilitating the diffusion of centuries old arguments and techniques.
Arguments against vaccination are diverse but remain consistent within sub-groups of
individuals. 1t would be valuable for health professionals to leverage social networks to

deliver more effective, targeted messages to different constituencies.

KEYWORDS: Facebook, social media, anti-vaccination, health communication



INTRODUCTION!

Vaccines are often hailed as one of the greatest public health achievements of modern
medicine, and high levels of vaccination have substantially curbed the rate of vaccine-
preventable diseases and early deaths [1,2]. Community protection refers to the concept
that if a sufficiently high number of individuals in the population are vaccinated, even
those who cannot be vaccinated due to age or existing medical conditions will be
protected [3]. However, in the United States (U.S.) only 70% of children 19-35 months
receive all recommended immunizations, and over the past decade there has been a
considerable rise in rates of nonmedical exemptions from school immunization

requirements [4].

Although opposition to vaccination has existed for centuries [5,6], the Internet, and
specifically social media, may be facilitating the spread of anti-vaccination
misinformation [7,8]. Unsubstantiated safety concerns presented as scientific information
are readily available on the Internet [9]. Previous research suggests that viewing a
website providing vaccine-critical information for just 5 to 10 minutes decreases
intention to vaccinate, and that false information appears to spread more rapidly than

truth on social media [7,10].

The majority of work examining anti-vaccination rhetoric on social media has been

conducted using Twitter or examining the content of comments in response to celebrity

! Abbreviations: CDC, Centers for Disease Control and Prevention; DAV, distinctly anti-vaccination; DTP,
diphtheria, tetanus, pertussis; HPV, human papillomavirus; MMR, measles, mumps, rubella; WHO, World
Health Organization



posts or the content of Facebook groups [11-17]. Two studies previously examined
dialogue on Facebook in response to a specific vaccine-related event. The first analysed
posts in a Facebook forum following an Australian documentary about vaccines and
autism and found emotive appeals may override epidemiological evidence [13]. The
second study analysed content from Israeli Facebook groups following the 2013 polio
outbreak in Israel. Those opposed to the vaccination campaign expressed distrust in the
concept of community protection, concerns about the safety of the oral polio vaccine, and

distrust in the Ministry of Health [17].

Another previous study using Facebook analysed comments in response to Mark
Zuckerberg’s Facebook post about taking his child to receive vaccines. Linguistic
analysis suggested the language in anti-vaccination comments showed use of analytical
thinking, low anxiety, mimicked valid scientific information, and appeared to provide
scientific explanations for unscientifically backed perspectives. In contrast, pro-
vaccination comments manifested high levels of anxiety and mentioned family and social

processes [14].

Finally, a recent study analysed six public anti-vaccination groups on Facebook. Using
data collected from 2013 to 2016, the authors discovered that, within these six public
groups, the majority of users only “liked” or commented on a couple of posts over the

three year period, but a small subset of users were highly active across groups [16].



These previous studies suggest that common themes of anti-vaccine social media posts
include skewed scientific information, shifting hypotheses, political arguments centred on
parental freedom of choice, lack of trust in the medical community, conspiracy theories,

and personal narratives related to negative vaccination experiences [18].

However, research has yet to examine multiple characteristics of the individuals who
publish anti-vaccination content on Facebook, a platform with over 2.2 billion monthly
active users [19]. Examining the characteristics of these individuals may generate

information that will help clinicians tailor interventions [20].

In addition, prior research has not sufficiently leveraged innovative methods such as
analysis of photos, images, and videos and social network analysis to better characterize
how social media facilitates the transmission of vaccine misinformation [7,20]. Social
network analysis can be valuable to understanding actions and connections within online

communities [21], and networks can help highlight important people or topics [22].

Therefore, the purpose of this study was to systematically assess individuals known to
express anti-vaccination sentiment on Facebook. We (1) coded sociodemographic
characteristics of individuals and the anti-vaccination information they convey, (2)
conducted social network analysis to examine the connections between these individuals
and anti-vaccination topics, and (3) performed in-depth qualitative analysis to identify

related themes in these individuals” public posts.



METHODS

Sample Selection

All study procedures were approved by the University of Pittsburgh Institutional Review
Board (PRO17120151). Our data set consisted of 197 individuals on Facebook who
posted anti-vaccination comments on a local paediatric clinic’s Facebook page. These
individuals posted comments in response to a 90-second video produced by the clinic that
promoted the human papillomavirus (HPV) vaccine as an anti-cancer vaccine, as
recommended by the U.S. Centers for Disease Control and Prevention (CDC) [23].
Nearly one month after the video was posted, it began to receive thousands of comments
that were “distinctly anti-vaccination” (DAV), which we defined as being either (1)
threatening (e.g. “you’ll burn in hell for killing babies™) and/or (2) extremist (e.g. “you
have been brainwashed”). The paediatric clinic blocked users posting these messages.
This trend lasted for 8 days, after which the number of individuals posting comments

dropped to negligible numbers.

We chose to focus on individuals who posted on a single clinic’s page, instead of a wide
variety of pages, to more precisely investigate the spread of anti-vaccination beliefs

across Facebook [24].



Procedures

We employed a systematic procedure to obtain this sample. First, we collected all
comments posted in response to the video over the span of 8 days during which most
comments were posted. Second, using the definition described above, two researchers
independently assessed a purposeful subsample of 40 comments as to whether comments
were DAV. Because there was 100% agreement (Cohen’s k=1.0), the remaining
comments were single-coded. This resulted in a pool of 795 individuals who posted DAV
comments in response to this video. Fourth, we obtained a random sample of 197 profiles
in order to feasibly conduct in-depth qualitative assessment. We used stratified random
sampling to obtain our sample, first stratifying by the date that each profile was blocked.
We then used a random number generator to select 25% of profiles from each day for a
period of 8 days. After the final sample was collected, we obtained available

demographic information such as age and marital status.

Specific codes were determined using a hybrid process. Given that the DAV comments
on the video were not specific to the HPV vaccine, we decided a priori to all anti-
vaccination content as opposed to only anti-HPV vaccine specific content. Codes were
adapted from previous analyses of anti-vaccination Internet content [16,25] and themes
previously identified in the literature, such as support for marijuana legalization and
belief in conspiracy theories [26,27]. We refined these codes through an inductive

approach that involved independent double-coding and identifying exemplar posts (Table



1) [28]. A final codebook was codified, presenting clear definitions and examples of the

26 codes.

Using this codebook, two researchers independently examined all publicly available
information that had been posted on each individual’s Facebook page over the past 2

years (2015-2017).

Coder training and equilibration proceeded as follows. After double-coding 5% of the
individuals (n=8), the 2 researchers met to discuss differences and areas in the codebook
that needed clarification. After 3 iterations of this process, coders double-coded 20% of
the subsample (n=40). For all categories interrater reliability was considered good to
excellent [29], with Cohen’s k ranging from 0.71-1.00 and Krippendorf’s o ranging from
0.72-1.00. Because of this excellent agreement, the coders then independently single-

coded the remaining 157 individuals.

Measures

We coded 8 variables related to sociodemographic information: age, gender, location,
political affiliation, marital status (yes/no), parental status (yes/no), whether employment
was listed (yes/no), and whether post-secondary education was listed (yes/no). Age was
recorded if the individual listed an age or birthdate on the profile. Gender was inferred
from pronouns on the profile (e.g. “send her a friend request”). Location was coded by

state or by country for non-U.S. locations. Political affiliation was recorded if an
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individual had a post in support of a particular political party or candidate (in any
country). For both marital and parental status, individuals were coded as married and/or
parents if they made reference to a spouse and/or children or if pictures indicated the

person had a spouse and/or children.

For each individual, we coded 18 topics related to anti-vaccination content (Table 1).
These topics were not mutually exclusive. For example, a post that stated a
pharmaceutical company was not reporting data demonstrating that girls who receive the
HPV vaccine have an increased rate of seizures could be coded as expressing both
“media, censorship, and ‘cover up’” and “vaccines cause idiopathic illness.” We coded
both textual and visual content, and if a post contained a link to a video or website,

coders included examination of the linked website in their assessments.

Analysis

First, we conducted a descriptive analysis of all sociodemographic and anti-vaccination
variables. Of the 197 individuals, 116 had at least one relevant public anti-vaccination
post during the time frame under analysis. We calculated basic descriptive statistics using

Stata 15 [30].

Second, we conducted social network analysis to determine if people discussing different

anti-vaccination topics led to certain sub-groups organically clustering together. While

traditional social networks tend to only assess relationships between people, we used a 2-
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mode network (also called an “affiliation network’) to describe relationships between not
only people but also non-person artefacts (e.g. anti-vaccination topics) [31]. In other
words, we studied the connections between people as mediated by discussion topics. We
then used modularity to identify potential clusters that could demonstrate how discussion
topics were inter-connected [32]. Clusters were compared to the five topics of vaccine
denial (threat of disease, trust, alternatives, effectiveness, and safety) proposed by the
World Health Organization (WHO) regional office for Europe [33]. Visualizations and

network descriptive metrics were generated using the Gephi software package [34].

Third, 2 researchers independently conducted a qualitative analysis of public messages
posted between 2015 and 2017 using a grounded theory approach [35]. Each researcher
developed notes on emergent themes. Researchers then met with a supervising researcher
to discuss findings and synthesize themes using a systematic, iterative process that

involved open coding, axial coding, and collapsing codes into distinct categories [36].
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RESULTS

Descriptive

The majority of individuals identified as female (89%) and/or as parents (78%). A
smaller proportion reported an occupation (29%) and/or post-secondary education (24%).
The majority of individuals for whom political affiliation could be determined (28%,
n=55) identified as supporters of Donald Trump (56%, n=31), a conservative and the
2016 Republican nominee for President. This was followed by supporters of Bernie
Sanders (11%, n=6), a contender in the 2016 Democratic primary and a self-described
democratic socialist. Age could only be determined for 2 individuals. Location was
mentioned by 136 individuals, most frequently California (n=24), followed by Texas
(n=9), Australia (n=8), and Canada (n=8). Only 5 individuals we coded were located in

the same state as the organization that posted the pro-vaccination video.

Of the 116 individuals with at least one public anti-vaccination post from 2015-2017,

posts about “educational material” (73%), “media, censorship, and ‘cover up’” (71%),

and “vaccines cause idiopathic illness” (69%) were the most common topics (Table 2).

Social Network Analysis
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A 2-mode network was constructed with 133 nodes, representing 115 people and 18
topics (Figure 1). There were 1068 edges, or connections, between people and topics.
The network had a density of 0.122 and average degree of 8.03. Modularity analysis
found 4 distinct sub-groups. Based on the overarching themes represented in these sub-
groups and the topics of vaccine denial provided by the WHO [33], we named these sub-

groups (1) trust, (2) alternatives, (3) safety, and (4) conspiracy.

We also assessed betweenness [37], a measure that identifies all of the shortest paths
found between any 2 nodes in the network. In this network, “vaccination policy is a
violation of civil liberties” had the highest betweenness centrality (b=0.135); it was the

topic most discussed by people who discussed only one topic.

Qualitative Analysis

Assessment of qualitative data revealed that many individuals shared the same anti-
vaccination stories, articles, and photos when discussing a particular issue (Figure 2).
Usually, these posts were shared from anti-vaccination Facebook groups that market

themselves as “pro-information,” “pro-science,” or “pro-vaccine choice.”

In addition to the similarities surrounding anti-vaccination sentiment, qualitative analysis

revealed other commonalities in public posts by these individuals. For example, many

individuals consistently posted content related to “naturalness,” including attitudes
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against genetically modified food (anti-GMO), circumcision, and water fluoridation.

Some of these individuals also expressed vegan activism.

Other individuals expressed views against water fluoridation and GMO in a way that
focused on liberty and potential government interference. Many of these individuals
posted about government conspiracy related to “chemtrails,” which is a theory that long-
lasting condensation trails left by high-flying aircrafts contain chemical/biological agents.

They also tended to express anti-abortion and pro-gun sentiments.
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DISCUSSION

Individuals in our sample mostly identified as female, as parents, and spanned the globe.
Posts on these individuals” Facebook profile pages suggests that many are highly
mistrustful of the medical and scientific community. Moreover, while arguments against
vaccination were diverse, social network and qualitative analysis found that topics and
people tended to cluster into four distinct sub-groups, with many individuals against

vaccines holding other shared beliefs.

Although we focused on comments posted on a local paediatric clinic’s Facebook page,
we identified individuals from 36 U.S. states and 8 countries, suggesting that, through
social media, a local post can gain international attention. Consistent with previous
research, individuals in our sample spanned the political spectrum [26,38]. Our findings
suggest that the online anti-vaccine community is also diverse geographically, and social

media may facilitate previously unfeasible connections among these individuals.

In our study, the most commonly coded topic related to anti-vaccination was “educational
material.” This refers to content that claims to provide scientific evidence for the negative
impact of vaccines. Qualitative analysis revealed that these posts often included text
suggesting that parents are more informed than physicians regarding topics such as the

mechanism of action of vaccines and potential complications of vaccines.
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The second most common topic was “media, censorship, and ‘cover up.”” Posts in this
category quoted from articles suggesting that the government, pharmaceutical companies,
and/or physicians consciously and wilfully fail to disclose adverse vaccine reactions. The
high prevalence of individuals posting this content suggests that many individuals who
currently express anti-vaccination sentiment on Facebook are highly mistrustful of the
medical community. This distrust may explain why providing vaccine-hesitant parents
with scientific information about vaccines may actually increase reactance and reduce

intention to vaccinate [39].

Social network analysis found that topics and people tended to cluster into 4 distinct sub-
groups (differentiated by colour in Figure 1). The “trust” sub-group emphasized mistrust
of the scientific community and concerns about personal liberty. The “alternatives” sub-
group focused on chemicals in vaccines and the use of homeopathic remedies as an
alternative to vaccination. The “safety” sub-group focused on perceived risks and
concerns about vaccination being immoral. The “conspiracy” sub-group suggested that
the government and other entities hide certain beliefs this sub-group believes to be facts,
including that the polio virus does not exist. The presence of distinct sub-groups caution
against a “blanket” approach when developing interventions or educational
programming; countering a single theme or argument is not likely to succeed with all

anti-vaccine beliefs.

Moreover, the characteristics of these network-defined sub-groups offers empirical

support for future work related to the 5 topics of vaccine denial as outlined by the WHO.
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In 2017, the WHO issued a guide for health authorities on responding to vocal vaccine
deniers. Included in this guide are 5 topics of vaccine denial, based on previous
communication research and experiences of the WHO European Region [33]. These
topics are (1) threat of disease (vaccine preventable diseases are eradicated or harmless),
(2) trust (questioning the trustworthiness of health authorities), (3) alternatives
(suggesting other prevention methods than vaccination), (4) effectiveness (questioning
the effectiveness of vaccines), and (5) safety (vaccines cause more risks than benefits).
Our network analysis found sub-groups primarily concerned with safety, trust, and
alternatives. We also found that topics related to threat of disease and effectiveness
tended to cluster together into a sub-group with the overarching theme of conspiracy.
Thus, it may be valuable for health authorities to consider this broader classification of

conspiracy when addressing vocal vaccine deniers.

Qualitative analysis found that posts related to safety concerns often distorted reputable
epidemiological data, consistent with known characteristics of science denialism [40].
For example, many posts included data showing parallels between rates of vaccination
and cancer mortality rates to support the claim that vaccines cause cancer. However, the
scientifically-established consensus is that immunization against vaccine-preventable
diseases, which led to a 29-year increase in life-expectancy, shifted leading causes of
death from infectious causes to chronic diseases such as cancer [41]. Therefore, dialogue
from health professionals about vaccination may need to be updated to reflect the ways in

which those against vaccination use science denialism.
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Consistent with previous media reports [42], qualitative analysis also revealed that many
individuals against vaccines hold other shared beliefs, such as concerns about genetically
modified organisms and water fluoridation. This presents an opportunity for clinicians to
develop interventions aimed at individuals who share these other beliefs. This could be
useful because social media may expose individuals who are initially merely vaccine

hesitant to content that persuades them to not vaccinate.

Previous research suggests that ideas and information can spread in a manner similar to
infectious diseases [43]. Thus, just as vaccination is needed to prevent the spread of
infectious disease, interventions are needed to prevent the spread of anti-vaccination
messages on social media. Our findings suggest several possible avenues of intervention
to increase the level of community protection against the propagation of anti-vaccination
messaging on social media. First, media literacy, which teaches individuals about the
effect of mass media on attitudes and behaviour [44], may offer a framework to help
people better evaluate anti-vaccine content on social media. For example, many posts in
our sample included data showing parallels between rates of vaccination and cancer
mortality rates. However, the scientifically-established consensus is that immunization
against vaccine-preventable diseases, which led to a 29-year increase in life-expectancy,
shifted leading causes of death from infectious causes to chronic diseases such as cancer
[41]. Broad investments in media literacy may provide individuals with the tools
necessary to critically examine the presentation of these data and associated claims and

be more effective than attempts by clinicians to counter individual social media posts [7].
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Second, the use of entertainment narratives may be another effective avenue for
intervention. Health storylines on television have been shown to influence viewers’
knowledge, perception, and behaviour about topics ranging from organ donation to
cancer screening [45], but research has yet to examine influence with regard to
vaccination. The persuasive power of entertainment narratives likely occurs through
identification with characters and decreased reactance from transportation into the
narrative [45]. Through these mechanisms, storylines that feature unvaccinated characters
who contract a vaccine-preventable disease may highlight disease severity and counter

anecdotes shared on social media by anti-vaccination activists.

Third, the identification of distinct sub-groups suggests a valuable opportunity for
clinicians to leverage social networks to deliver more effective, targeted interventions.
For example, one avenue of intervention for the alternatives sub-group could be the
development of health communication campaigns that present vaccines as triggering our
natural immune systems [46]. In a similar manner, interventions targeted to the trust sub-
group could reframe “liberty” in such a way that vaccinating one’s child is seen as a way

to let the child be free [46].

Finally, it may be valuable for medical professionals to be more active on social media.
Previous studies suggest that only about 5-15% of commentators in online vaccination
forums identify as health professionals [13,17]. Our findings could inform the

development of toolkits to help clinicians and researchers cultivate trust in the medical

community and respond to DAV comments.
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The anti-vaccination movement and the growing number of individuals who refuse
vaccines for themselves and/or their children is a serious public health crisis. A decade
ago, measles was rarely seen in developed countries. Due to declining vaccination rates,
in 2018 more than 20 states reported at least one case of measles, and more than 40,000
cases have been confirmed in Europe [47,48]. The results from this study can serve as a
springboard for the development of tailored health messages and interventions by public
health professionals. These campaigns will be imperative to counter the spread of
scientific misinformation online, and they have the potential to substantially reduce the

burden of vaccine-preventable diseases.

Limitations

Our data represented a random subsample of 795 individuals who responded to a single
pro-vaccination video. While we purposefully did this to examine the reach of responses
to this single video, it should be noted that these results do not necessarily reflect broader
discussions of anti-vaccination issues on Facebook. Furthermore, because we relied on
self-reported data when coding sociodemographic variables, we could not ensure
authenticity of information. We also classified each profile as an individual, though a
profile could represent multiple individuals, or a fabricated individual. However, both
self-report and difficulty in characterizing individuals are known limitations of using
social media data [49]. In addition, we only coded publicly available information: we

were not able to code what individuals might be sharing to their Facebook friends
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privately. Finally, although we aimed to minimize subjectivity through multiple rounds of
analysis and the use of a supervising researcher, interpretation of posts using qualitative

analysis can be subjective.

CONCLUSIONS

Examining the content of individual Facebook profiles posting anti-vaccination content
provided valuable insight into sociodemographic characteristics, content of Facebook
posts, and how these individuals connect with one another. Individuals from around the
globe who are opposed to vaccination are connecting via social media, suggesting the
need for clinicians and researchers to develop interventions to combat the propagation of
misinformation about vaccines on social media. Those opposed to vaccination often
misrepresent data and skew risk perception when spreading their messages on Facebook,
suggesting that media literacy or entertainment narratives may be effective avenues for
intervention. Moreover, while current arguments against vaccination are varied, they
remain consistent within sub-groups of individuals. Thus, it may also be valuable for
interventions or educational programming to use social networks to deliver targeted
messaging tailored to specific anti-vaccination beliefs. Future research should focus on

the development and evaluation of these interventions.
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TABLE 1

Codebook for Facebook posts. Adapted: Wolfe, Sharp, & Lipsky (2002) and Smith & Graham (2017)

VARIABLE DESCRIPTION

EXAMPLE CONTENT

Activism e Petition; information about bills or
laws; urging people to contact
lawmakers; urging people to contact
drug companies; urging people to
bring information to doctors; take
down government or big Pharma;
information for reporting adverse

vaccine reactions

Media, e CDC or doctors in the pockets of big

censorship, and Pharma; big Pharma cover-ups;

Information about petitions and protests to SB277
(2015 California law removing personal belief
exemptions to vaccine requirements)

Instructions on how to file a vaccine reaction with
the Vaccine Adverse Event Reporting System

(VAERS)

Pediatricians make over $100,000 from drug

companies each year as a kickback for



“cover up”

Homeopathic

remedies

Vaccination as

genocide

government cover ups of vaccine
effects; physicians paid to vaccinate;
vaccination policy is motivated by

profit

Homeopathy as an alternative to
vaccines; homeopathy as an
alternative to medicine; food as

medicine

Vaccination used to Kill people;
vaccination sterilizes people;
vaccination of minorities/third world

plot to depopulate

vaccinating children
The CDC destroyed documents of studies linking

vaccines to autism and cancer

Prescription medications just treat disease
symptoms, but plant-based diets cure disease

Vitamin B17 cures cancer

Flu vaccine contains spermicide and is used for
population control
Aborticides were found in vaccines that Bill

Gates sent to Africa



Moral

transgressions

Educational

material

Vaccines cause
idiopathic

illness

Vaccination is evil °

Doctors are uneducated; links to o
PubMed or “scientific” articles;

parents need to educate themselves; o
parents need to educate doctors and

the public; links/testimony from

health professionals against vaccines

Vaccines cause rashes, seizures; kids .
who are not vaccinated get less

illness

The Bible does not support vaccination

Forcing vaccination is no different than slavery

Links to YouTube videos of physicians such as
Andrew Wakefield that are anti-vaccine
Photos of vaccine inserts with captions urging
parents to educate themselves and physicians

about the information in them

Mawson Homeschooled Study proves that
unvaccinated kids get less childhood illness than
vaccinated kids

Gardasil causes seizures and paralysis (with

pictures of teenagers in wheelchairs)



Vaccines cause

autoimmune

diseases or

cancer

Vaccines cause

autism

Vaccines cause

death

Vaccines cause autoimmune
diseases, vaccines cause cancer,
“evidence” of more vaccines related
to higher rates of autoimmune

disease and/or cancer

Vaccination linked to autism

Vaccines cause death; vaccines
cause Sudden Infant Death

Syndrome (SIDS)

Graphs showing a rise in deaths from cancer in
the U.S. over the last 40 years overlaid with graph
showing an increase in vaccination rates during
those years

Vaccinated children are more likely to develop
childhood cancers

Drug companies have destroyed the results of
studies linking the MMR vaccine to autism

Rates of autism in the U.S. are increasing, as are

the number of vaccines

Stories of babies who received vaccines and then
were found dead in their crib two days later

Figure stating that there have been 0 deaths from



measles in the U.S. in the last 10 years but 108

deaths from the measles vaccines

Chemicals and e Additives in vaccines are dangerous; e According to the CDC vaccines contain
additives posts about mercury, aluminum etc; aluminum, mercury, fetal bovine serum, monkey
chemicals are dangerous kidney cells, and dozens more

e The amount of aluminum in the Hep B vaccine is

14x the safe amount per the FDA

Number of e Rise in number of vaccines cause of e In 1940 children under age 2 got 4 vaccine
vaccines health problems; multiple injections, in 2016 children under 2 got 53
simultaneous vaccines increase risk vaccine injections

e Picture of a baby doll with 20 needles in it,
representing how many vaccines a child receives

by age 2



Vaccination
policy is a
violation of

civil liberties

Cell cultures
from aborted
fetal tissue are
used to grow

vaccine viruses

Personal
stories about

harmed

Parents have the right to choose;

against mandatory vaccination

Pictures of fetuses used for vaccines;
posts about cells from aborted

fetuses used to grow vaccines

Pictures or stories about harmed

individuals

Use of the term *“pro-choice” to describe views on
vaccination
Women’s rights = right to choose what is injected

into her child

New vaccines are being developed using body
parts from aborted fetuses
Cannot be both pro-life and pro-vaccine, as

vaccines contain cells from fetuses

Story of Colton, who became paralyzed and then
died after receiving the HPV vaccine at age 13

Pictures of babies in the intensive care unit



individuals

Pictures of

“scary needles”

Pro-marijuana
and/or

cannabis oil

Other
conspiracy

theories

Pictures of big needles/shots;
pictures of people getting shots with

big needles

Marijuana should be legal; cannabis
oil or marijuana effective at treating

illness

Conspiracy related to vaccines;
government cover-ups; flat earth
conspiracy: JFK assignation

conspiracy; 9/11 conspiracy

following routine vaccination

Pictures of health workers holding down a baby
while they receive a vaccine

Picture of a syringe with a large needle

Marijuana is more effective than chemotherapy
Marijuana is a natural plant that can treat cancer,

AIDS, pain, seizures, and other illnesses

Polio is not a real disease; symptoms that were
called polio were due to DDT poisoning
NASA is releasing balloons filled with chemicals

across the U.S.




TABLE 2

Frequency of anti-vaccination posts by category for profiles with anti-vaccination content

(n = 116)
VARIABLE FREQUENCY
N %
Activism 63 54
Media, censorship, and “cover up” 83 72
Homeopathic remedies 77 66
Vaccination as genocide 23 20
Moral transgressions 45 39
Educational material 85 73
Vaccines cause idiopathic illness 80 69
Vaccines cause autoimmune diseases or cancer 57 49
Vaccines cause autism 64 55
Vaccines cause death 70 60
Chemicals 66 56
Number of vaccines 50 43
Vaccination policy is a violation of civil liberties 78 66
Cell cultures from aborted fetal tissue are used to grow 30 26
vaccine viruses
Personal stories about harmed individuals 68 57

Pictures of “scary needles” 54 47



Pro-marijuana and/or cannabis oil

Conspiracy theories

36

52

31

45



FIGURE 1

Visualization of the network representing Facebook profiles discussing vaccine topics.
Nodes, or circles, represent profiles and topics of discussion. Edges, or lines, between
nodes represent a profile discussing a particular topic. Colors represent 4 different sub-
groups: (1) trust — purple; (2) alternatives — orange; (3) safety — green; (4) conspiracy
— blue. Size of the nodes represents degree centrality, i.e., larger topic nodes (labeled)

are discussed by more people, larger personal nodes discuss more topics.
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FIGURE 2
Frequent anti-vaccination posts on Facebook profiles and in anti-vaccination groups on

Facebook.
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