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Abstract

Objective: Public interest in the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) vaccines has been rising with regard to associated myocarditis. Thus, the objec-
tive of our study was to assess trends in public interest in myocarditis during the course of the
pandemic and the SARS-CoV-2 vaccine rollout in the United States.

Methods: We conducted a longitudinal assessment of public interest in myocarditis, and its
association with actual coronavirus disease 2019 (COVID-19) -related myocarditis during
the first wave of the pandemic and SARS-CoV-2 vaccine-related myocarditis following vaccine
rollout. To complete this objective, we used data from 3 sources: a report from the Morbidity
and Mortality Weekly Report, the Vaccine Adverse Event Reporting database, and from Google
Trends.

Results: Results show that Relative Search Interest (RSI) was low before and during the initial
phase of the pandemic and peaked in April 2021, during the initial vaccine push. The ratio of
myocarditis related to the SARS-CoV-2 vaccines was considerably lower than the ratio of
myocarditis from natural infection.

Conclusions: Search interest in myocarditis was low until SARS-CoV-2 vaccines were rolled
out, in which media coverage intensely focused on a relatively small number of cases. This study
highlights both the benefits of COVID-19 vaccine uptake and the impact of the media on public
interest

Myocarditis is an inflammatory disorder that may cause cardiovascular disease affecting
the heart’s ability to distribute blood throughout the body.! Myocarditis is an uncommon
complication, and frequently the result of viral infections such as influenza and severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2).? Estimates show that individuals who con-
tracted coronavirus disease 2019 (COVID-19) were 16 times more likely to develop myocarditis
than those who were never infected.® Additionally, myocarditis may present after SARS-CoV-2
vaccine uptake, as indicated through reportings in the Vaccine Adverse Event Reporting System
(VAERS) demonstrating an increase in myocarditis and pericarditis following mRNA
SARS-CoV-2 vaccine uptake.* Younger males tend to be the most at risk for SARS-CoV-2 vac-
cine adverse effects; however, the incidence of myocarditis following vaccine uptake is low and
clinical presentation tends to be mild.” Regarding COVID-19 hospitalizations, 20-30% of hos-
pitalizations presented with cardiovascular manifestations,® and patients presenting with abnor-
mal troponin levels, as seen in myocarditis, are at an increased risk for adverse outcomes and
mortality.” While myocarditis by means of SARS-CoV-2 natural infection has proven to be more
common and severe than myocarditis by means of SARS-CoV-2 vaccines, public interest in the
SARS-CoV-2 vaccines has been rising.

Due to the initial lack of information and high demand for reassuring answers regarding
COVID-19, massive coverage across the media contributed to confusion and skepticism to sci-
entific data,® particularly concerning the SARS-CoV-2 vaccines.” Shortly after SARS-CoV-2
vaccine dissemination, rare cases of vaccine-induced myocarditis were reported. These rare
cases became disproportionately covered on social media, compared with rates of myocarditis
from COVID-19.19°* With social distancing and quarantine keeping many isolated, social
media platforms experienced amplified usage!® with anti-vaccine content garnering greater
engagement.'

Given the unique relationship between quarantine, social distancing, lack of initial informa-
tion, and the need for answers, public interest was at the mercy of presumptuous headlines and
clickbait. The media’s dominant coverage of myocarditis following vaccine dissemination,
rather than natural infection, may have contributed to the skewed public interest pertaining
to myocarditis and the SARS-CoV-2 vaccines. Thus, the objective of our study was to assess
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trends in public interest in myocarditis during the course of the
pandemic and the SARS-CoV-2 vaccine rollout in the United
States. By assessing public interest in myocarditis, we aim to find
a link between media coverage and the perceived versus actual risk
of myocarditis associated with SARS-CoV-2 infection and
SARS-CoV-2 vaccine uptake.

Methods

We conducted a longitudinal assessment of public interest in myo-
carditis, and its association with actual COVID-19-related
myocarditis events during the first wave of the pandemic and
SARS-CoV-2 vaccine-related myocarditis following the vaccine
rollout. To complete this objective, we used data from 3 sources:
a report from the Morbidity and Mortality Weekly Report
(MMWR), the Vaccine Adverse Event Reporting (VAERS) data-
base, and from Google Trends (trends.google.com).

Sources

The MMWR report from September 3, 2021% showed COVID-19-
related myocarditis cases from March 2020 to January 2021.
VAERS is a system that collects data on the potential side effects
of vaccines. It is mandatory for physicians to report any effect a
vaccine has on a patient after vaccine uptake. This system is man-
aged by both the Centers for Disease Control and Prevention
(CDC) and the US Food and Drug Administration (FDA). The
goal of this database is to increase the public’s safety when taking
vaccines and give information back to the CDC and FDA to assist
with future development of vaccines.!” Google Trends is reliable
and efficacious'® in assessing public interest because it assigns a
value to a Google search, known as Relative Search Interest
(RSI), based on search frequency for a given term. Google searches
are indexed, through Google Trends, on a scale of 1-100 based on a
peak search in a given timeframe, with greater numbers correlating
with increased search interest.

Data Collection

First, we extrapolated data for COVID-19-related myocarditis
(prevaccine rollout) from the MMWR report.? This report showed
COVID-19-related myocarditis cases from March 2020 to January
2021. Next, we extracted data from the Vaccine Adverse Event
Reporting (VAERS) database for COVID-19 vaccine-related myo-
carditis. We searched VAERS over the course of 2020 through 2022
for monthly reported symptoms of the “COVID-19 vaccine”
including myocarditis, carditis, immune-mediated myocarditis,
and pericarditis. Finally, we used Google Trends to assess public
interest in myocarditis from January 1, 2019, to January 1, 2022,
using the search term “myocarditis.”

Analysis

We plotted raw data from the 3 sources to visualize the data. Next,
we calculated ratios of (1) myocarditis to cases of COVID-19 and
(2) ratio of SARS-CoV-2 vaccine-related myocarditis to total num-
ber of vaccines given. We graphed these ratio trends in comparison
to RSI as well. Finally, we assessed correlations of RSI and
COVID-19- and vaccine-related myocarditis events before
(January 2019 to March 2021) and after the vaccines were released
to the general public (December 2020 to January 2022).
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Results

Results show that RSI was low before and during the initial phase of
the pandemic (before vaccine rollout) and peaked in April 2021,
during the initial vaccine push (Figure 1). Ratios of COVID-19
myocarditis were much higher during the first months of the pan-
demic (April 2020) and tapered as they approached the fall
months. The ratio of myocarditis related to the SARS-CoV-2 vac-
cines was considerably lower than the ratio of myocarditis from
natural infection (Figure 2).

The correlation between RSI and myocarditis before the vaccine
rollout in March 2021 was weak (R =.289; P = 0.316). From March
2021 through January 2022, the correlation between RSI and
SARS-CoV-2 vaccine-related myocarditis events was strong
(R = .854; P < 0.0001) (Figure 1).

Discussion

The results of our study show that public interest in myocarditis
was low during the initial phase of the COVID-19 pandemic
despite a relatively high number of myocarditis cases related to
COVID-19; however, interest spiked during the early stages of
the SARS-CoV-2 vaccine rollout and remained high through
2021. This was likely due to the media sensationalization of myo-
carditis following the emergency use authorization (EUA) and
uptake of the SARS-CoV-2 vaccines when the ratio of events to
vaccines given was extremely low. While the EUA was one of
the first times a vaccine had received this designation, mRNA vac-
cines are not new. Functional mRNA has been successfully incor-
porated into human cells since 1978.1% Over time, the development
of mRNA and its use in vaccines has gradually progressed.”’

In July 2020, before the vaccines were approved by the FDA for
adults,?! a team of data analysts looked at over 2 million tweets in
the United States and United Kingdom to analyze the general
public’s opinion. From these data, 10% of those who were hesitant
about taking the vaccines stated they believed the development was
“rushed.”? Furthermore, studies published soon after the vaccine
rollout showed risks of developing myocarditis following SARS-
CoV-2 vaccine uptake versus natural infection are 0.001% and
0.15%, respectively.> Although the SARS-CoV-2 vaccines have
proven to be efficacious in preventing COVID-19, they also are
effective at preventing severe disease outcomes.?® Therefore, the
benefits of the SARS-CoV-2 vaccine significantly outweigh the
risks of vaccine uptake and COVID-19. Despite these published
benefits, RSI in myocarditis following vaccine rollout was dispro-
portionate to the actual cases of vaccine-induced myocarditis.
Thus, SARS-CoV-2 vaccine hesitancy is a major barrier to halting
the pandemic.

Hesitancy has remained prevalent for various reasons,?* start-
ing with the initial lack of factual information regarding the origin
of the virus and conspiracy theories circulating on the Internet,?
which likely contributed to the public’s skewed interest toward vac-
cines and interest in myocarditis as our data suggests. Additionally,
hesitancy has the ability to decrease health-care coverage while
encouraging infectious disease outbreaks.?® For example, the eradi-
cation of poliomyelitis faced a similar situation in 2004 when mis-
leading information and public misperception regarding the polio
vaccine led to a reemergence of polio in 13 countries where it had
previously been eradicated.”

The sensationalization of myocarditis by media sources and the
spread of misleading information has developed another sort of
pandemic called an “infodemic.”® This “infodemic” is responsible
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Relative Search Interest (RSI) in myocarditis, reported myocarditis prior to COVID-19 vaccine roll-out, and COVID-19 vaccine-related
myocarditis events.
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Figure 1. Comparison of the RSI for myocarditis throughout the SARS-CoV-2 pandemic with the number of reported vaccine-related myocarditis cases and the number of esti-

mated COVID-19 myocarditis cases.
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Figure 2. RSI for myocarditis throughout the SARS-CoV-2 pandemic compared to the ratio of myocarditis to COVID-19 cases and the ratio of vaccine-related myocarditis to

vaccines given.

for the dissemination of false claims regarding SARS-CoV-2
vaccines that are easily spread through the use of social media,
which saw a global 20-80% increase in usage during the pan-
demic.”? Additionally, the probability for an individual to
believe misleading information may be a result of their health
literacy and perceived risk* leading to increased SARS-CoV-2 vac-
cine hesitancy.*

Thus, improving health literacy skills can empower commun-
ities to overcome health inequity while strengthening community
resilience toward infectious diseases such as COVID-19.>! One way
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to accomplish this would be to increase surveillance and add dis-
claimers to posts shared on social media platforms and provide
links to access to factual information, while also regulating or flag-
ging sites where fake news is being distributed.>* Several methods
to combat the spread of misinformation have been mentioned in
the literature such as using artificial intelligence to flag misinfor-
mation while providing guidelines or checklists, created by behav-
ioral and science researchers, to help the public discern factual
information®® Furthermore, evidence-based strategies to increase
media and information literacy such as the “MIL CLICKS”
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initiative’® will enable the public to determine the validity of a
claim to promote a more health literate society.

Limitations

As an online search engine, limitations can arise. Google Trends
data are restricted to those individuals who use this platform as
a way to seek information. This excludes people who do not use
the Internet or choose to use a different search engine to gather
information about myocarditis and COVID-19. These limitations
are minimal due to 86.99% of the US population using Google as
their primary search engine.*

Conclusions

Our findings show that search interest in myocarditis was low until
SARS-CoV-2 vaccines were rolled out, in which media coverage
intensely focused on a relatively small number of cases. This
was despite data showing that risks for developing myocarditis
was 150x greater due to natural infection and a higher continual
number of myocarditis cases before the rollout. This study high-
lights both the benefits of COVID-19 vaccine uptake and the
impact of the media on public interest. Increasing health literacy
and halting the spread of vaccine misinformation are necessary
strategies for combating vaccine hesitancy—certainly worthwhile
efforts in the wake of a pandemic.
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