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Abstract

Shortly after thefirst case reportsin 2019, COVID-19 was declared a pandemic. Early messages from trusted experts, which later
proved to beinadequate or incorrect, highlight the need for continual adjustment of messagesto the public as scientific knowledge
evolves. During thistime, social mediaexploded with grestly sought-after information, some of which was misinformation based
on incomplete or incorrect facts or disinformation purposefully spread to advance a specific agenda. Because of the nature of
social media, information, whether accurate or not at the time posted, lives on and remains accessible to the public even when
its usefulness has been discredited. While the impact of mis/disinformation on COVID-19 risk-reducing behaviors is debatable,
itisclear that social mediahas played asignificant rolein both extending the reach of COVID-19—elated fal sehoods and promoting
evidence-based content. Over the last decade, social media has become a dominant source of information that consumers turn to
for healthinformation. A great deal of misinformation and disinformation has reached large numbers of social mediausers, which
points to a need for the agencies of the US Public Health Service to create communications to convey accurate and current
information and appeals that will actually be viewed. This viewpoint highlights the challenges, risks, and potential benefits that
social media present in mitigating the COVID-19 pandemic.
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The only way to prevent COVID-19 from occurring is through
both reducing exposure to SARS-CoV-2 and reducing
susceptibility. Since COVID-19 s primarily transmitted through

Background

At the close of 2019, SARS-CoV-2, the virus that causes

COVID-19, emerged in Wuhan, China, and rapidly spread
throughout the world, being labeled a pandemic in only a few
months after itsemergence[1,2]. Nearly 2 years after theinitial
outbreak, as of April 8, 2022, there have been 496,355,574
confirmed cases of COVID-19, 6,170,720 cumulative deaths,
and 11,085,254,518 vaccine doses administered globally [3].
The Omicron variant isalso circulating globally, quickly driving
up cases in regions that had previously seen reprieve owing in
part to high rates of vaccination [4,5].
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air droplets and aerosols [6,7], the main strategies for reducing
exposureare social distancing [8], mask use[9,10], and limiting
time spent in poorly ventilated spaces where air is shared with
other people [11,12]. The main strategy for reducing
susceptibility isvaccination [13,14]. With respect to COVID-19
prevention, individuals personal decision-making about
behaviors to reduce their susceptibility and/or exposure
influencesrisk at both theindividual and community-widelevels
[15,16].
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Individuals heath and illness—related decision-making is
affected by many different sources of influence such as family
members and friends, health care providers, political |eaders,
and the media. A plethora of behavioral science theories
demonstrate how individuals' levels of knowledge and beliefs,
skills, availability and accessibility to resources, and social
support shape health choices [17-21]. Over the past decade,
examination of the role played by social media in personal
decisions that affect individual, family, and population health,
including those related to infectious disease, has expanded
rapidly. This viewpoint highlights the challenges, risks, and
potential benefits that social media present in mitigating the
COVID-19 pandemic.

Challenges

Airborne transmission of droplets and aerosolsisthe main way
SARS-CoV-2 is transmitted [6,7]. Secondarily, athough far
lessfrequent, the virus can al so be transmitted through droplets
and aerosol s settling on fomites (inanimate objects) and having
hand/nose or hand/mouth contact [22]. In the early stage of the
pandemic, emphasis was placed on transmission through
fomites, and on handwashing and surface disinfection, as well
as socia distancing. Yet, little to no emphasis was placed on
masking. Messaging about fomite transmission was eventually
dialed back [23,24], while messaging on mask recommendations
was atered entirely.

Intimes of global and national crisis, the public clamorsfor the
guidance of trusted experts to navigate rapidly evolving and
potentially life-threatening situations. Early on, the experts at
Centers for Disease Control and Prevention (CDC), the World
Health Organization (WHO), and the US Surgeon Genera
blasted messagesthat subsequently required modification. False
messages of conspiracy rapidly surfaced, and charlatans
promoted unsubstantiated claims to prevent disease. To some
degree, future expert messages were discredited.

For example, on February 29, 2020, US Surgeon General Dr
Jerome Adams used Twitter to send the following message to
the public: “ Seriously people- STOPBUYING MASKS! They
are NOT effective in preventing general public from catching
#Coronavirus, but if healthcare providers can’'t get themto care
for sick patients, it puts them and our communities at risk!”
[25]. This sentiment was in concert with the early mentality of
the CDC, WHO, US Office of the Surgeon General, and other
constituents at the time.

All of these entities would later reverse their views as further
scientific evidence emerged regarding the ambient transmission
of SARS CoV-2[26-30]. With spread of the Deltavariant during
the summer of 2021, CDC messaging encouraged unvaccinated
individuals to wear masks in crowded public places and for
vaccinated individuals to wear masks indoors in areas of high
transmission [31]. When the Omicron variant began to spread
in late 2021, news reports began appearing with quotes from
health experts advising the public to upgrade their masks
[32-34]. However, the official CDC guidance on masking was
not clarified until mid-January 2022 [31].
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In a context of rapidly evolving scientific discovery, a key
challenge for public health education is to adapt messaging in
an information environment containing older content that
continues to live and circulate online despite being obsol ete or
inaccurate from the outset.

A second major challengeisthat public health experts may (and
often do) disagree about recommendations. Communi cating the
nuances of scientific progress may be especially hampered by
the fact that nearly 60% of the population has medium or low
scientific literacy [35]. Given the uncertainty involved in an
emerging global pandemic, the incremental and often
contentious way in which scientific knowledge typically
advances, and shifting and diverging recommendations, it is
not surprising that public confusion is common and trust in
official governmental agenciesis hindered [35].

Risks

Large numbers of individuals search for health information
online [36,37]. As with previous infectious diseases [38], the
public turned to the internet for information on the novel
coronavirus[39-41]. Unfortunately, fal se information about the
COVID-19 pandemic on social media has been extensive
[42-44] and viewed by millions of people[45]. Falseinformation
involves both misinformation, or inaccurate conclusions about
a phenomenon drawn from incomplete or incorrect facts, as
well as disinformation, which pertainsto the purposeful spread
of false information in line with a specific agenda [46]. The
early days of the pandemic saw such a proliferation of false
information online, leading the WHO Director General to
declare that the fight was not only against the pandemic but
against an “infodemic” as well [47]. An “infodemic” can be
described as* an overabundance of information — some accurate
and some not —that makesit hard for peopleto find trustworthy
sources and reliable guidance when they need it” [47].

Preventing COVID-19 involves both reducing exposure to
SARS-CoV-2 through masking, social distancing, and the
avoidance of crowded, poorly ventilated spaces, as well as
through reducing susceptibility via vaccination. In the United
States, there are two types of vaccines available: mRNA
vaccines and an adenovirus-based vaccine[48,49]. It has become
clear that one of the concerns that the public has about the
vaccine pertains to the comparatively short time spent on
development, testing, and approval (emergency use
authorization). Officials sought to assure the public that neither
safety nor scientific integrity was compromised in the process
[50-52]. Nevertheless, public concern that mRNA would alter
one’'s genes and fear surrounding an untested technology
persisted [53,54]. Surveys in the United States about attitudes
toward vaccination (whether for oneself or one's children)
continueto reveal persistent levels of hesitancy and refusal [55],
with notable demographic and political differences [56-60].

The trustworthiness of online information about COVID-19
vaccination is endangered by those whose aim is to spread
disinformation. Disinformation can be spread by anyone. One
estimate was that 12 individuals were responsible for 65% of
the mis/disinformation spread on Twitter, Instagram, and
Facebook [61]. These individuals were identified as
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“anti-vaccine activists, alternative health entrepreneurs and
physicians’ [61] who spread awealth of antivaccination content
over the course of the pandemic [62]. The danger of
mis/disinformation is epitomized by its use “to incite violence
and crime targeted at ethnic minorities —which hasresulted in
deaths and displacement of children, led to lower child COVID
vaccination rates, undermined trust in journalism and science,
and drowned out marginalized voices’ [63]. Mig/disinformation
in times of health emergencies threatens national security and
there have been callsfor immediate intervention [64]; however,
thisisnot easily accomplished in asocietal context with freedom
of speech and accessto digital communication channels capable
of reaching millions of people in minutes.

A smal number of social media accounts spreading
disinformation have had widespread reach and have gained
many followers during the pandemic [62]. To the extent that
this small number of antivaccination messengers attract many
userswho are skeptical or are*on the fence” about vaccination,
they can undermine effortsto mitigate community transmission
and increase the risk of more pathogenic and virulent variants.

The influence of misinformation and disinformation on
acceptance of inaccurate COVID-19 information, behavioral
intentions, and actual behavior remain equivocal [65-67]. Some
evidence suggeststhat such communications are associated with
acceptance of COVID-19 conspiracy theories[65,68] and other
inaccurateinformation [69]. A belief in conspiracy theories may
reduce the uptake of at least some preventative behaviors
[70,71].

In sum, while the behavioral impact of misinformation and
disinformation on social media is debated, what is clear isthe
role that social media has played in extending the reach of
COVID-19elated falsehoods. Of course, even if low-quality
or blatantly untrue COV1D-19 onlineinformation hasaminimal
impact on COVID-19 exposure and susceptibility reduction, in
the case of ahighly contagious respiratory virus, the impact on
community spread may neverthel ess be of considerable concern.

Benefits of a Multifaceted Public Health
Presence on Social Media

It has been well-established that social media can spread
accurate, useful information. During the pandemic, social media
companies have claimed to make efforts to remove harmful
COVID-19 content and promote accurate information [72-74],
although the degree to which they have been successful in doing
so has been questioned [75]. Previous investigations have
demonstrated examples of how social media have promoted
positive behaviors such asthe Global Handwashing Partnership
[76]. Some research suggests that athough misleading
COVID-19information has been widely shared on social media,
evidence-based content may have been shared to a greater
extent. Fortunately, public health agencies such as the WHO
and CDC have increased their presence on key social media
platforms[77]. Beyond creating their own content, public health
agencies have begun to look to social media personalities to
help disseminate prevention messages. For example, in 2020,
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the state of Texas moved to pay influencers to promote mask
use and social distancing on TikTok [78].

We previoudly identified a shift in popular YouTube videos
regarding the source of messages on COVID-19 from news
media [79] to entertainers [80]. From January to March 2020,
there was a large increase in the number and proportion of
cumulative views garnered by widely viewed videos on hand
hygiene, from 33,268,243 (26.6%) to 182,331,135 (51.3%) [80],
and there was an increase coverage of face masks in the most
popular videos[80]. Our work examining mechanisms of disease
transmission across three successive samples indicated an
increase from ~63 million viewsto morethan 273 million views
for videos specifically mentioning disease transmission. This
increase coincided with arisein the worl dwide number of cases
and the occurrence of COVID-19 transmission[81]. A Medline
search performed at thetime of writing thisviewpoint indicated
that these are among the first successive samples of YouTube
videos published to date. Our studies suggest that tracking
changes over time is useful and that social media may help to
amplify scientific recommendations. Notably, successive
sampling captures evolving situations rather than labeling
something as misinformation simply because it was posted at
atime when science about the topic was evolving.

Similar to YouTube, there is active conversation about
COVID-19 on TikTok. Earlier research suggested that, despite
1 billion views with the #Coronavirus hashtag, there was
minimal discussion about transmission [82]. However, with
more directed searching, we identified messaging about
prevention [83]. Notably, a search of the hashtag #WearAMask
indicated that the number of views of TikTok videos mentioning
masks uploaded by the WHO was far less than those in the
“Wear a Mask” campaign, despite the fact that the messages
from the WHO were more aligned with scientific
recommendations [6].

Humor, music, and dance were large components of the
#WearAMask posts, but were not common in those from the
WHO [83]. Consistent with the study on YouTube, these
findings suggest that popular entertainers and the use of
nonconventional approaches to messaging can help draw
attention to public health messages. While conversations on
TikTok could be health-promoting (eg, using masks, socia
distancing, testing, handwashing) [83-85], they may aso be
counterproductive as was noted in our study of misinformation
related to vaccination [86]. Thus, while there are challenges
with and cause for concern regarding COVID-19 content on
social media, social media clearly play a vita role in
disseminating accurate information.

Moving Forward

Public health communication best practices suggest that in cases
where science is not definitive, messages should be calibrated
to makeit clear that thereis an evolving context [87]. Our work
indicates that the content of official public health agency social
media accounts does not receive as many views as
communications posted by popular entertainers, influencers,
or, in some cases, even consumers. Partnerships with carefully
vetted content creators may help to extend the reach of accurate
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health information on social media, particularly to young people
who tend to use these platforms in higher numbers than older
adults [88].

Because there is a propensity for research highlighting
misinformation as a meansto gain attention [89,90], the dialog
should be clear about what constitutes misinformation.
Researchers should consider the date that material was posted
and how scientific understanding changed over time, rather than
aim to produce “clickbait” titles. There are degrees of
misinformation and calibrating messageswith adisclaimer will
also help in this circumstance. Studies claiming they have
identified misinformation should be forthcoming about how
this was coded and what factors were taken into consideration,
with concrete examples of what did and did not constitute
misinformation and disinformation.
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