QUALITATIVE STUDY @

Among sheeples and antivaxxers: Social

media responses to COVID-19 vaccine news
posted by Canadian news organizations, and
recommendations to counter vaccine hesitancy

Lisa Tang'*, Sabrina Douglas’, Amar Laila’

This work is licensed under a Creative

Commons Attribution 4.0 International
Abstra Ct License.

Background: To create a successful public health initiative that counters vaccine hesitancy
and promotes vaccine acceptance, it is essential to gain a strong understanding of the beliefs,
attitudes and subjective risk perceptions of the population. Affiliation
Methods: A qualitative analysis of coronavirus disease 2019 (COVID-19) vaccine discourse 1 rl?;iartrpegtNoftEf‘mrlwlyL‘li?ne_latLo.r;s
from 3,731 social media posts on the Twitter and Facebook accounts of six Canadian news ngueplf)PqueulpL,loOf\l ersity
organizations was used to identify the perceptions, attitudes, beliefs and intentions of Canadian
news organizations' social media commenters toward taking a COVID-19 vaccine.
*Correspondence:
Results: Four main themes were identified: 1) COVID-19 vaccine safety and efficacy concerns; lisa.tang@uoguelph.ca
2) conspiracy theories stemming from mistrust in government and other organizations; 3) a
COVID-19 vaccine is unnecessary because the virus is not dangerous; and 4) trust in COVID-19
vaccines as a safe solution. Based on themes and subthemes, several key communication
recommendations were developed for promotion of COVID-19 vaccine acceptance, including
infographics championed by Public Health that highlight the benefits of the vaccine for those
who have received it, public education about the contents and safety of the vaccine and
eliciting an emotional connection through personal stories of those impacted by COVID-19.

Conclusion: Specific considerations, such as leveraging the public's trust in healthcare
professionals to act as a liaison between Public Health and the Canadian public to communicate
the benefits of the vaccine against COVID-19 and its variants, may help reduce COVID-19
vaccine hesitancy.

Suggested citation: Tang L, Douglas S, Laila A. Among sheeples and antivaxxers: Social media responses to
COVID-19 vaccine news posted by Canadian news organizations, and recommendations to counter vaccine
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Introduction

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 27,000 deaths in Canada—and over 4.6 million deaths

is an infectious respiratory pathogen responsible for coronavirus ~ worldwide (3,4). Given that vaccines are the most successful
disease 2019 (COVID-19) (1). To slow the spread of COVID-19, and important public health intervention to prevent spread
many regions within Canada instituted indoor mask use and of infectious disease (5), it has become well accepted that a
physical distancing. On March 23, 2020, Prime Minister Justin COVID-19 vaccine is the best way to develop both personal
Trudeau urged Canadians to "go home and stay home" and and population-level immunity (6,7). In September 2020,
adhere to physical distancing recommendations. Following the expedited process of approving COVID-19 vaccines was
increasing evidence of asymptomatic spread, on April 6, 2020, authorized in Canada (8), which allowed for approval of Pfizer-
Canada’s Chief Public Health Officer recommended Canadians BioNTech, Moderna, AstraZeneca and Janssen vaccines between
wear non-medical masks (2). Even with these mitigation the end of 2020 and early 2021 (9).

measures, as of September 2021 there were more than
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Research has shown that public confidence in vaccines has
remained low in recent years and continues to be a dynamic
and complex issue (10-12). Lack of vaccine confidence has
resulted in vaccine hesitancy, identified by the World Health
Organization as one of the top 10 threats to global health (13).
Vaccine hesitancy is defined as refusal or delay in acceptance
of an available vaccine and is context specific, meaning that an
individual may refuse some vaccines and accept others (14).
Digital communication technology, such as social media (SM),
has been found to propagate the spread of vaccine-related
misinformation (15) that contributes to vaccine hesitancy (16).

Opportunities exist to leverage SM use for public health
initiatives that counter vaccine misinformation and increase
vaccination rates (16,17). This is an important consideration as
the Canadian Community Health Survey shows 75% of Canadians
aged 12 years and older would be somewhat or very likely to
get the COVID-19 vaccine (18). Results from Angus Reid Institute
showed that 48% of Canadians said that they would receive a
COVID-19 vaccine when available, 38% would eventually but

not immediately, 14% would not and 7% were unsure (19).

These attitudes towards COVID-19 vaccinations are important to
consider given a large proportion of the population needs to be
vaccinated to achieve herd immunity (20).

To create successful public health initiatives that counter vaccine
hesitancy and promote vaccine acceptance, it is necessary to
gain an understanding of the beliefs, attitudes and subjective
risk perceptions of the population (21). A recent study examining
COVID-19 vaccine intention found that perceived benefits and
barriers played a role in intention to receive the COVID-19
vaccine (22). Neubaum and Krémern stated that SM may serve
as "a window to the public", providing insight into public
perception and opinion. Research has shown that SM users may
feel empowered to share their thoughts and opinions when they
see posts espousing similar beliefs (23,24) and when they can do
so anonymously (25). These online comments act as an accurate
and reliable source of information on public attitudes and
perceptions that surface during a health crisis (26). For example,
a recent study used English-language Twitter posts to examine
public perceptions of COVID-19 social distancing measures (27)
and found their results reflected the attitudes and opinions of

a large United States public opinion poll taken during the same
timeframe (28,29). Taken together, SM could be used to gain

an understanding of perspectives of the Canadian population
towards public health issues, including perceptions, beliefs,
attitudes and intentions toward receiving a COVID-19 vaccine.

In recent months, perceptions and attitudes toward taking

a COVID-19 vaccine (30-32) have been investigated, and a
growing body of research has focused on those perceptions
and attitudes expressed on SM (33-36). To better inform

public health recommendations to counter vaccine hesitancy in
Canada, further research that examines SM discourse on Twitter
and Facebook in response to Canadian news organizations’
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COVID-19 vaccine reporting may help provide a more
comprehensive understanding of the attitudes, beliefs and
intentions toward taking a COVID-19 vaccine among Canadians.

Methods

Data collection

Six popular Canadian national news organizations were
selected; specifically, Global News, Canadian Broadcasting
Corporation (CBC), Canadian Television Network (CTV), The
Globe and Mail, Maclean’s and The National Post to identify

the perceptions, attitudes, beliefs and intentions of Canadian
news organizations’ SM commenters toward taking a COVID-19
vaccine. These are the predominant national news content
providers in Canada that report the news through television
broadcast (Global News, CBC, CTV) or print (The Globe and
Mail, Maclean’s, The National Post), as well as online. Compared
with a quantitative analysis, which provides information on
vaccine of hesitancy patterns among populations, a qualitative
approach offers a deeper analysis of the socio-cultural aspects of
vaccine hesitancy (37). Thus, a qualitative approach was selected
to allow for an in-depth exploration into the nuances and
complexities of vaccine hesitancy among Canadians.

Social media posts from the Twitter and Facebook accounts

of the six Canadian news organizations listed above were
monitored for when a COVID-19 vaccine-related article was
shared on their Twitter and Facebook account. Twitter and
Facebook were chosen because comments on these platforms
have been used to answer vaccine hesitancy research questions
in previous studies (33,38,39) and both platforms allow news
organizations to link back to articles on their website. All data
were gathered between July and September 2020, and only
English posts were collected for analysis. Each SM post included
a link to their respective news article and often included a
comment inviting SM engagement. These news organizations
were selected because they are nationally representative
organizations with credible reporting practices and represent

a range in political leanings. All commenters are users of SM
with accounts on Twitter and/or Facebook. Authors looked

for news articles that included information on development or
procurement of COVID-19 vaccines or reported on vaccination
survey results. Seven days after the COVID-19 related news
article was shared on the organizations’ SM account, all posted
comments were collected. A seven-day timeframe was sufficient
to collect SM comments made on that article, as few comments
were posted after this time.

A total of six articles (one article per new organization posted on
both Twitter and Facebook) and 4,095 comments were collected
for analysis. The data were then scanned for spam, which was
defined as insults toward other commenters, comments that
were not on the topic of the COVID-19 vaccine, comments that
were not legible (e.g. used only characters) and images (e.g.



GIFS). A total of 364 posts that included spam and irrelevant
comments were deleted and images that contained text, if
related to COVID-19, were transcribed verbatim. Once data
cleaning was complete, a total of 3,731 posts remained for
analysis. The number of posts per news organization and links to
each original article are shown in Table 1.

Table 1: Total number of combined Twitter and
Facebook posts for each news organization used in
analysis and links to each news organizations' original
COVID-19 vaccine related article posted on their
respective social media accounts

Number of
posts

News
organization

Link to original article

https://nationalpost.com/health/which-
canadians-get-the-covid-19-vaccine-
first-experts-are-struggling-to-decide

National Post 308

https://www.macleans.ca/society/
health/how-anti-vaxxers-could-disrupt-
the-cure-for-the-covid-19-pandemic/

Maclean's 642

https://www.theglobeandmail.com/

canada/article-moderna-inc-says-
70 | . . h o
its-covid-19-vaccine-shows-positive-
results-among/

The Globe
and Mail

https://globalnews.ca/news/7251593/

Global News 745 . . ;
canada-pfizer-coronavirus-vaccine/

https://www.cbc.ca/news/world/
coronavirus-covid19-world-
sept4-1.5712020

CBC 498

https://www.ctvnews.ca/health/
coronavirus/feds-sign-deals-with-
novavax-and-johnson-johnson-
to-secure-millions-of-vaccine-
doses-1.5085911

CTv 1,468

Abbreviations: CBC, Canadian Broadcasting Corporation; COVID-19, coronavirus disease 2019;
CTV, Canadian Television Network

This research study relied exclusively on publicly available data
with some sources as anonymous or unidentifiable; therefore,
ethical approval was not required. This is consistent with
similar Canadian-based research using publicly available SM
content (33).

Analysis

Original posts from each news organizations’ Twitter and
Facebook account, along with accompanying comments, were
imported into NVivo-12 (QSR International, 2019). Using Clarke
and Braun (40) as a guide, each of this study’s researchers
conducted thematic analysis to identify themes as the unit of
analysis. Analysis involved each researcher independently coding
each comment and reply over a 10-week period. Researchers
met bi-weekly to examine and discuss differences in the codes,
which became the building blocks of the themes (40). Based

on previous vaccine hesitancy literature, perceptions, attitudes,
beliefs and intentions were used as sensitizing concepts

to approach qualitative analysis. Sensitizing concepts refer

to general ideas that act as starting points for researchers
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approaching a qualitative research question (41). Using these
sensitizing concepts as guide for analysis, the authors then used
inductive analysis to allow themes and patterns to emerge from
the data (41). All three researchers noticed similar themes among
the data, and once coding was complete, all researchers met to
finalize the list of agreed themes and subthemes.

Results

Four themes emerged from comments gathered in response

to news organizations’ SM posts. For each theme, subthemes
were also identified. Most SM comments and replies expressed
negative attitudes and opinions toward the COVID-19 vaccine,
while some expressed positive beliefs and attitudes. Each theme
is described in the following pages, where illustrative quotes
were used to contextualize themes. A summary of themes with
supplementary quotes can be found in Table 2.

Theme 1: COVID-19 vaccine safety and
efficacy concerns

Theme 1 captured concerns about perceived factors that may
influence the safety and efficacy of the vaccine including political
pressures, development speed and testing, ingredients and
potential immune-escaping variants.

Political pressures influencing vaccine production: Concerns
were expressed around the perceived influence of political
pressures rushing vaccine production. For example, one
commenter noted "Would | get the Russian vaccine or Trump’s
vaccine to win an election[?] .. not a chance." - CTV, Twitter.
Another commenter, referring to the influence of politicians
wrote, "Medical experts are dictated what to do by politicians.
Trust them at your peril" - Globe and Mail, Facebook.

Others first to prove safety: A common concern referred

to safety of vaccine and the belief that they lacked adequate
testing. Many commenters remarked that politicians should
receive the vaccine first to prove its safety: "l want the whole
House of Commons, the Senate, the Governor-General and a
special vaccine for the Prime Minister! Then we wait a month and
see what happens!" - CTV, Facebook. Another wrote, "l will let
the masses be the control group and see what happens. It may
be good or not. Time and trial will tell" - CBC, Facebook.

Rushed vaccine: Many commenters expressed concern about
the short timeframe for COVID-19 vaccine development. One
commenter who characterized themselves as not being an
"anti-vaxxer", a word that describes someone who is opposed
to vaccines, noted, "There will be a lot of people like me who
are not anti-vaxxers but will refuse this until a reasonable amount
of time for proper testing and data goes by." - National Post,
Facebook.
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Table 2: Supplementary quotes from social media commenters in response to Canadian news organizations'
COVID-19 vaccine related Twitter and Facebook posts organized by theme and subtheme

Theme

COVID-19
vaccine safety
and efficacy
concerns

‘ Subtheme

Political pressures
influencing
vaccine
production

Quote

"These scientists are under a tremendous amount of pressure for governments to push though and get a
vaccine up and running and that's how we end up with oppsys" - CTV, Facebook

"Would you take a vaccine that did not undergo full trials? DJT [Donald J Trump] is proposing forgoing phase 3
trials in order to rush a vaccine to production" - CBC, Twitter

Others first to
prove safety

"I'll wait for all the heroes to go first, if they survive maybe" - CTV, Twitter
"Nope. Not until | see what happens to all the eager beavers. I'm no guinea pig" - CTV, Twitter

"The yes voters can line up to be guinea pigs while the intelligent people wait and see what happens." - Global
News, Twitter

"I think all our lovely politicians should be the first to get it and we can all wait 6 months to see how that turns
out." - CTV, Facebook

Rushed vaccine

"l wont be a Guinea pig. I'll wait 5-10 years for a long term study to be peer reviewed and make sure the side
effects of the vaccine arent worse than the effort it takes to avoid covid." - CBC, Facebook

"Anybody dumb enough to get injected by a rushed and undertested vaccine deserves every side effect from
it." - CTV, Facebook

"Nope...and | am not anti vaxx.....| am anti being a guinea pig for a rushed vaccine that hasn't been properly
tested" - CTV, Facebook

"l am not against vaccines but | will not be getting this. It's just too fast and not tested enough for me to want
to take this." - Maclean's, Facebook

"You do know it takes roughly 10 years to develop and properly test a vaccine right? Go ahead and trust
something developed in 4 months with zero long term effects results but if you value yourself you'd wait until
you had irrefutable evidence that this vaccine is 100% safe with only a SMALL chance of complications taking
place like every other rigorously tested and proven to be safe vaccine." - National Post, Facebook

Ingredient
concern

"go ahead and have and have mine too but don't judge others that have no desire to put unknown chemicals in
their body" - CTV, Facebook

"...check what is in vaccines and what they really do and they don't want chemicals like formaldehyde, mercury
and aluminum in their bodies" - Maclean's, Facebook

"Read the insert and see what is in it. Fetal DNA. Yes, aborted fetus cells. Toxic chemicals beyond
comprehension. You demand a mask for your health and then BLINDLY inject these toxins directly into your
bloodstream. RESEARCH what's in them!" - Global News, Twitter

Vaccine versus
variants

"We don't yet know, or at least aren't told the mutation rate of Covid ... vaccination may be a frequent
undertaking and possibly with no real effect." - National Post, Facebook

"covid is already mutating so good luck with that" - CBC, Facebook

"Think of how many times the virus will have morphed by the time they actually get the vaccine out..." - CBC,
Facebook

Conspiracy
theories
stemming
from

mistrust in
government
and other
organizations

General mistrust
in government

"l don't trust our government anymore and won't be used as a guinea pig." - Global News, Twitter

"Who wants to take a shot in the arm, from a gov. that has had 3 ethics investigations, is so very far from
anything resembling "transparency" it should really be criminal. JT [Justin Trudeau] - fancy socks mr. word salad
has been sticking it up our Cdn. butts long enough, no don't touch my arm. Clearly you are Not to be trusted.”
- CTV, Facebook

"... Just because the government says it's okay and pushes thru the creation and testing does not make me feel
confident about it." - Global News, Facebook

"0% trust in the Canadian Healthcare system to provide a safe version of CV19 vaccination." - Global News,
Twitter

"Scientists can be bought just like politicians. Stop being naive thinking the government wants what's best for
us". - CTV, Facebook

COVID-19
vaccine will alter
your DNA

"Do you realize that the new mRNA vaccine which BigPharma is touting as the savior from COVID is in fact
altering your DNA? No wonder they put Gates in the forefront to sell it. They're labeling it as The "Software of
Life." - Global News, Twitter

"Enjoy having your DNA altered for the rest of your life and your children's life." - Global News, Twitter

"Why would | take it knowing it was DNA chipped. Meaning changing your genomes and DNA ... Should have
been asking why are they are rushing to inject the population with it." - CTV, Facebook

Microchips and
nanotechnology

"] don't want to be microchipped from Bill Gates, it's a mind control device which can simply make you walk off
the edge of the flat Earth Face with hand over mouth." - Global News, Twitter

"Those of us with a strong immune system will survive just fine without Gatesfromhell vaccine that he has
admitted will kill over 700 000 people. You go get yourself microchipped like a cow." - Maclean's, Facebook

"There's a huge difference between a chip in a phone or electronic and one in your body! At least you can leave
your phone home." - CTV, Facebook
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Table 2: Supplementary quotes from social media commenters in response to Canadian news organizations'
COVID-19 vaccine related Twitter and Facebook posts organized by theme and subtheme (continued)

Theme ‘ Subtheme ‘ Quote
"I'm sure we could go back to pre-plandemic life if the media just quit the fear mongering" - CTV, Facebook
It is just "fear "your fear propaganda is a farce. your mask mandates are a farce. your inflated statistics are a farce." - CTV,
mongering" Facebook
"Just some more fear mongering by our ridiculous government have a great day." - CTV, Facebook
"You had better chance dying of cancer or car fatalities any other health reason on a daily basis then getting
infected with COVID or dying from it." - CTV, Facebook
COVID-19 is not | "ls a vaccine really required for a disease so deadly one has to get tested to see if they have it" - CTV, Facebook
COV.ID_P that serious "my wife and | both had it (we are both immunodeficient) No hospital stay the cough lasted about 3 weeks and
vaccine is "
we have 0 long term affects." - CTV, Facebook
unnecessary
because the "A vaccine for a virus with a 0.03% mortality rate? I'll pass thanks!" - The Globe and Mail, Facebook
\élrus Is not "1'm not immune compromised, I'm not a senior, I'm healthy, and every flu I've had, my bodies own defenses
angerous have overcome it in the normal anticipated time of infection." - Global News, Facebook
Strong immune "just eat, sleep and exercise and you will be fine. if everyone did that then 80 percent of the healthcare system
systems and a wouldn't be needed."- Global News, Facebook
healthy lifestyle is | | would like to be immune to it with my natural bodies antibodies." - Global News, Facebook
sufficient to beat | ,_ . . . N
COVID-19 Eating healthy: Non processed, non GMO, organic foods, exercise, get a good amount of sleep, take vitamins,
get lots of vitamin d from sun, the list goes and on and on of what you can do to stay healthy. | don't need
chemicals to keep me healthy. Let the body do its thing and if | catch a cold, flu or covid then i will deal with it."
- Global News, Facebook
"I've seen the ingredients, and unlike some people, | don't misinterpret them. Some ingredients might look
sketchy to anyone who doesn't understand chemistry." - Global News, Twitter
"id say testing on over 50,000 people is good enough” - Global News, Facebook
Trust in science "no one is going to be distributing an untested vaccine. It may not be possible to test for long-term protection,
and medical but it will definitely be tested for both safety and effectiveness." - CTV, Facebook
professionals "As | said, my risk management plan involves listening to my family doctor, and to my wife who is a retired
infection control nurse. Those two women have never led me astray. | wish you good luck with your alternate
plan." - Maclean's, Facebook
"The reason it can be made so fast is because it is a virus we are familiar with. Also not sure if you realize this
Trust in but research and technology has progressed” - CBC, Facebook
COV.ID_W "The issue is not only the mortality of covid, but the seriousness of the illness and the long term effects. But
vafccme-ls asa for now, you may not die from covid, but you may die waiting for help in an overcrowded hospital full of covid
safe solution | Concern about patients." - Globe and Mail, Facebook
long term effects | | . iewed i dia. old and ho have had i ing they' il feeling 100%
of COVID-19 almost everyone interviewed in media, old and young, who have had it are saying they're still not feeling b
... some have memory loss, loss of energy etc." - CTV, Facebook
"Healthy people can still suffer permanent damage and death" - Global News, Twitter
Intent to get "Thank you for one of the few voices of reason in a crowd of howling anti-vaxxers. As someone with loved ones
the COVID-19 with health concerns, | will be first in line to get my shot." - CTV, Facebook
vaccine toh "Maybe if everyone got vaccinated, used masks, and social distance then maybe life would get back to normal
protect others 10 times faster than predicted." - CTV, Facebook
and return to
"normal”

Abbreviations: CBC, Canadian Broadcasting Corporation; COVID-19, coronavirus disease 2019; CTV, Canadian Television Network

Ingredient concern: Safety concerns related to the ingredients
used to develop the COVID-19 vaccine. "You go ahead fill your

have morphed by the time they actually get the vaccine out...". -
CBC, Facebook.

veins with fetus tissue and mercy and formaldehyde and then

get back to ya and see how great you feell" - Global News,

Facebook.

Vaccine versus variants: Commenters were concerned about
vaccine efficacy once the COVID-19 virus mutates. One
commenter wrote, "There is the distinct possibility that covid
mutates and renders any vaccine useless" - Maclean'’s, Facebook,
while another noted, "Think of how many times the virus will

Theme 2: Conspiracy theories stemming
from mistrust in government and other
organizations

Theme 2 characterized the conspiracy theories, including
microchips and changes to DNA, expressed on SM rooted in a
general mistrust of government and organizations involved in
COVID-19 vaccine development.
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General mistrust in government: All six news organizations’
article posts on SM contained comments pointing toward
mistrust of foreign and domestic government and health
organizations. One commenter when speaking about the
government wrote, "No one iota of trust. | am not a guinea pig
for government vaccine tests" - Global News, Twitter.

The COVID-19 vaccine will alter DNA: Comments about the
vaccine altering DNA were common on all news organizations’
SM platforms: "Insane! Do these people have any idea what this
vaccine entails?! It will literally alter your DNA. Forever." - Global
News, Facebook. Another commenter wrote, "l don’t need nor
do | want anyone altering my DNA" - Global, News, Twitter.

Microchips and nanotechnology: Discourse focused on
microchips and nanotechnology was common. One commenter
wrote, "l dont wanna get chipped" - CTV, Facebook, while
another responded, "Bill Gates can keep his nanobot juice, lol." -
Global News, Facebook.

Theme 3: A COVID-19 vaccine is unnecessary
because the virus is not dangerous

Theme 3 captured the level of concern related to the perceived
seriousness of becoming infected with COVID-19 expressed on
SM. Commenters felt that severity was being overexaggerated
and a healthy immune system was sufficient to overcome the
virus.

It's just "fear mongering": Many commenters felt the virus

is not as serious as the media was reporting. In response to a
question posed by a news agency asking whether people will get
the vaccine, one commenter responded, "Just some more fear
mongering by our ridiculous government". - CTV, Facebook.

COVID-19 is not that serious: Many commenters noted that a
COVID-19 vaccine was unnecessary because the virus was not
dangerous. For example, "It's already hit my house, both my wife
and | at very high risk, no hospital for either of us and yet here
we arell" - CTV, Facebook, while another commenter wrote, "I'm
more likely to die walking down my stairs than die of Covid." -
Global News, Twitter.

Strong immune systems and a healthy lifestyle is sufficient

to beat COVID-19: Commenters discussed how being in good
health was sufficient to overcome the virus, "Maybe it's the
world’s way of weeding out the weak. Most have underlying
conditions and we are in perfect health so covid is not a concern
for us." - CBC, Facebook. Another commenter wrote, "eat
healthy vitamins that's the best vaccine we can get it". - CTV,
Facebook.
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Theme 4: Trust in COVID-19 vaccines as a safe
solution

A minority of commenters expressed confidence in COVID-19
vaccines to prevent infection. Those with confidence in

the vaccine conveyed trust in science and their healthcare
professional, expressed concerns about potential long-term
COVID-19 effects and felt that the vaccine was necessary to
return to normal.

Trust in science and medical professionals: Commenters
expressed trust in the science behind the vaccines: "If health
Canada approves a vaccine, I'll be in the first available

line" - CTV, Twitter. Another commenter wrote, "Sign me up,
Surprisingly | trust science and the medical safeguards in place.
| know completely unheard of." - National Post, Facebook.

Other commenters expressed trust in medical professionals:
"If my Dr. Recommends it | would." - Global News, Twitter.
Another wrote, "l will follow my doctors advice as | dont have a
spleen.” - Global News, Twitter.

Concern about long-term effects of COVID-19: Several
commenters noted concern about potential long-term effects
of being infected with the COVID-19 virus. One commenter
wrote, "the issue is not just those who have died but those who
have survived, what they went through and the longer lasting
effects..." - CTV, Facebook. Another wrote, "I'm more then
willing to take it, the long-term effects from getting Covid are
the driving force for me" - CTV, Facebook.

Intent to get the COVID-19 vaccine to protect others and
return to "normal": Commenters expressed intention to get the
COVID-19 vaccine so that they are able to return to their normal
life, "Will be first in line so we can go back to normal” - CTV,
Facebook. Another wrote, "As soon as it's available! Definitely
plan on doing my part to protect the vulnerable" - Global News,
Facebook.

In contrast, those expressing intention to receive the COVID-19
vaccine were met with ridicule. Comments such as "Yup...all the
scared sheeple will be lining up dutifully and shaming anyone
who resists" - CBC, Twitter, were common.

Discussion

The aim of this study was to examine SM discourse on Canadian
news organizations’ SM accounts in response to posted articles
reporting on the COVID-19 vaccine. Comments on article posts
were analyzed to identify perceptions, attitudes, beliefs, and
intentions toward taking a COVID-19 vaccine. Our analysis
identified four themes and a number of sub-themes.



Comments expressing concern about safety and efficacy of

a COVID-19 vaccine were common. This is consistent with
previous research that examined reasons for vaccine hesitancy,
with safety and efficacy concerns as the main driver for vaccine
hesitancy (42,43). The common concern about a "rushed"
vaccine is not unique to COVID-19. Research examining
responses to the H1N1 vaccine found that people were
concerned about seemingly rushed vaccine development (44).
These findings are consistent with our analysis and are troubling
as research has found that COVID-19 vaccine acceptance is
strongly related to perceived safety (45).

Commenters were concerned about ingredients in the COVID-19
vaccine. These findings are consistent with previous research

by Bjérkman and Sanner (46) that examined the experiences

and beliefs of taking the H1N1 vaccine in Sweden. This study
determined that participants were concerned about putting
"unknown substances" contained within the vaccine into their
body (46). Taken together, it appears a lack of understanding
regarding vaccine contents has been a consistent barrier to
vaccine uptake.

Social media commenters were concerned about COVID-19
viral mutations rendering the vaccine ineffective against the
virus. Research has shown that speed of vaccination can offset
the harm of more easily transmissible variants (47). Thus, Public
Health messaging that addresses concerns about COVID-19 viral
variants and encourages uptake of the vaccine is needed.

Our analysis found that a reason for supporting a COVID-19
vaccine was concern about potential long-term effects of the
virus. This is consistent with previous research that identified
that perceptions of disease severity were associated with
willingness to receive a COVID-19 vaccine (43,48,49). One
suggestion to increase vaccine uptake could be the sharing of
local data through clear infographics to illustrate the success of
the COVID-19 vaccine for those who been vaccinated. This may
positively influence those who are hesitant on efficacy grounds,
with messaging emphasis shifted toward the risk of developing
long-haul COVID-19 symptoms. Additionally, it is clear from our
results and previous research (43,48,50) that healthcare providers
are effective participants in vaccine communication, as several
commenters mentioned that they would get the vaccine if it was
recommended by their doctor.

Limitations

Study limitations should be considered when interpreting results.
First, it is likely that readers who comment on vaccine-related
posts have strong negative feelings toward the vaccine. Research
has shown that anti-vaccine content on SM leads to more user
engagement than pro-vaccine content (16). Second, we did not
investigate each commenter to identify non-human accounts,
specifically "bots". Bots are defined as automated accounts that
can be designed to spread misinformation and anti-vaccination
content (51). Yuan et al. found 1.45% of accounts participating in
vaccine discourse on SM were bots (52). Third, only English posts
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were included in analysis and therefore not representative of the
broader non-English speaking population. Although data were
independently coded by each of the three researchers to reduce
bias (53), we only used social media posts and therefore could
not triangulate findings from multiple sources of information.
Finally, we could not collect demographic information from
commenters and therefore could not make conclusions about
generalizability of results to the Canadian population. Future
research in this area should consider multiple methods of data
collection to test validity through analysis of information from
several sources, examine SM discourse in languages other than
English and on additional SM platforms.

Future directions

Results from this study can help inform Canadian Public Health
COVID-19 vaccine messaging. Previous research has shown that
Public Health communications can positively impact vaccine
intention (22), and themes found in this study are consistent
with previous research that aimed to identify effective vaccine
messaging. Indeed, increasing public knowledge of COVID-19
disease severity and vaccine safety is imperative since these
were primary concerns from commenters in this study and

from participants in previous research (42,49,54,55). Further,
our results are consistent with published literature (43,48,50)
demonstrating healthcare providers can be an effective mode
for reliable vaccine communications. Taken together, successful
efforts can be made toward improving vaccine messaging on SM
to reduce vaccine hesitancy.

A renewed public information drive is required to promote public
urgency in vaccination as an important tool in fighting COVID-19
and its variants. Our analysis points to key recommendations
that may help increase vaccine uptake and decrease hesitancy.
This includes the following: 1) Public Health messaging

focused on increasing the public’s understanding of COVID-19
vaccine contents; 2) leveraging the public’s trust in healthcare
professionals to act as a liaison between Public Health and the
Canadian public to communicate benefits of the vaccine against
COVID-19 and its variants; 3) clear infographics championed

by Public Health that highlight benefits of the vaccine for those
who have received it; and 4) sharing easily understood, poignant
stories of local community members experiencing long-COVID
symptoms, which may illicit an emotional connection.

Conclusion

An analysis of COVID-19 vaccine discourse on SM identified
four themes related to the perceptions, attitudes, beliefs, and
intentions toward taking a COVID-19 vaccine. These included
both negative (concerns about COVID-19 vaccine necessity,
safety and efficacy) and positive (trust in COVID-19 vaccines

as a safe solution) themes. Based on these findings, specific
recommendations to reduce vaccine hesitancy were developed.
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