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Abstract: A safe vaccine against measles has been available and globally recommended since
1974. The World Health Organization established measles elimination as a goal for 2020 but,
unfortunately, this objective has not been achieved yet and outbreaks still occur. Herd immunity,
ie, a population immunity higher than 95%, is required to stop the measles virus transmission.
Communication plays a crucial role in immunization strategy to obtain high coverage levels, as it
helps to fight barriers against vaccination. Delay and refusal of measles vaccination have become
widespread due to misinformation, fake news and barriers to effective communication. This
phenomenon has been defined as “vaccine hesitancy” and is considered as one of the top ten risks
for global health. The alleged association between measles vaccination and autism has caused
a sharp decline in vaccination rates. In this current situation, mass communication integrated into
public health policies is fundamental to sway people’s positive attitudes toward vaccination.
Digital communication strategies based on social media and other internet platforms may
represent useful tools to promote immunization and discourage skepticism and complement
information provided by health-care professionals who have been considered as the most
credible source on risk/benefits on vaccines for families. Digital communication strategies that
may help supporting the measles elimination strategy include monitoring information needs
online, integrating digital communication into immunization programs, involving
a multidisciplinary group in communication, developing content that balances facts with positive
messaging, using multiple communication channels. Further research activities should be pro-
moted in the field of effective communication for immunization.
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Introduction
Measles is an eradicable, highly contagious, vaccine-preventable disease that still
causes nearly 100.000 deaths every year, despite the availability of immunization.'
The alleged adverse events associated with the available vaccine have hampered
the success of the global immunization strategies, undermining the trust on measles
immunization, despite the large body of evidence about measles vaccine safety.?
Communication plays a crucial role in every immunization strategy. Taking into
account the public’s emotions and worries is a fundamental element for decision-
makers regarding immunization, and making information about vaccines efficacious
and transparent.
False information about vaccine safety affects immunization strategies and can
change the perception of the public about vaccine safety leading to vaccine
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hesitancy, to a decrease of vaccine coverage, and finally to
the resurgence of vaccine-preventable diseases. While
debunking fake news regarding vaccines seems an obvious
counter reaction, studies have shown how people tend to
decline information corrections which are distant from
their beliefs.”

The increased availability of the internet and digital tools
has enhanced the interest towards using social media and
other digital channels for vaccine communication strategies.
To address the challenges of digital communication strategies
for immunizations, it is essential to integrate epidemiological
information about vaccine-preventable diseases with other
information relevant to digital marketing.

As this is an emerging field in vaccinology, in this
review we focus on prevention of measles describing the
main epidemiological characteristics, the changes in public
trust caused by fake news, and the potential effects that
digital communication may have to improve and sustain
measles immunization.

Measles Epidemiology

Measles occurs in susceptible populations, even when the
proportion of susceptible individuals is lower than 10%,
due to its high level of contagiousness.* Measles compli-
cations include acute lower respiratory infections, otitis
media, neurological complications such as post measles
encephalitis, SSPE and measles inclusion body encephali-
tis, croup, diarrhea, visual disturbances, which may lead to
morbidity and mortality.” In order to stop viral circulation,
a population immunity of greater than 95% is needed®
Measles eradication is biologically and technically feasible
because humans are the only natural hosts for measles
virus, only one serotype of the measles virus exists, and
measles virus is genetically stable.”

The currently available vaccine, an attenuated viral
vaccine administered with rubella, mumps or varicella, is
safe, effective and inexpensive and has prevented
a significant number of deaths and disabilities since its
introduction,® with a decreased measles mortality world-
wide by 84% between 2000 and 2016.%

Despite the global effort and the high immunization
coverage achieved in most areas of the world, several out-
breaks have still occurred in recent years, such as in
Venezuela in 2017, Madagascar, Philippines and Brazil in
2019.%!"" Sub-optimal immunization programs may also re-
establish transmission in countries that have previously
eliminated endemic virus transmission, including Mongolia

in the Western Pacific region, Albania, Czech Republic,
Greece, and the UK in the European region.’

More recently, there has been an increasing concern
about the effect of COVID 19 on immunization coverage
for measles. At the beginning of 2020, a 1% decline of
measles vaccinations was detected in England, which later
on raised to 7.2% after social distancing measures and the
closing of schools policies were established. In week 13 of
2020 vaccination rate decrease peaked to 24.2% decline,
in parallel with the increasing epidemic emergency.'? It
has been suggested that, while recommending social dis-
tancing and other preventive measures, communication on
the need to continue routine vaccination programs was not
explicit.'> WHO estimates that by the end of October 2020
delays in vaccination campaigns in 26 countries have led
to over 90 million children missing scheduled measles
vaccine dose, increasing the risk of measles."

Current Immunization Strategies

Measles has been included in global programs for immu-
nization since 1974, when the 27th World Health
established the
Immunization to ensure that all children, in all countries,

Assembly Expanded Program on
benefited from this life-saving vaccine.®

Hence, vaccination for all susceptible children and adults
for whom measles vaccination is not contraindicated, is glob-
ally recommended. Universal immunization of all children
with the administration of 2 doses of the measles vaccine,
either alone, or in a measles-rubella, measles-mumps-rubella,
or measles-mumps-rubella-varicella combination, should be
the standard for all national immunization programs.®

Measles has been targeted for elimination by 2020 in
all of the World Health Organization
Unfortunately, this objective has not been achieved yet

regions.®

due to insufficient immunization coverage, and insufficient
control of emerging clusters. As the original target for
measles elimination had to be postponed, new strategies
need to be adopted. Resuming progress toward measles
elimination will require not only the improvement of
immunization programs and disease surveillance but also
of communication strategies. Moreover, as the success of
global immunization strategies lays on the coordinated
efforts in all countries, it is essential that all actions should
be standardized.

The objective of mass immunization programs is
achieving very high coverage rates to establish herd immu-
nity in the population, ie, decreasing the proportion of
susceptible individuals to levels that do not allow measles
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to circulate.'* Due to suboptimal immunization coverage,
or to non-homogenous coverage in different geographic
areas, measles still circulates in many areas of the world
and outbreaks may happen even when routine immuniza-
tion coverage is very high. As with any transmissible
disease, when infected individuals enter sufficiently large
pockets of susceptible individuals, outbreaks occur. In
addition to routine immunization programs, the World
Health Organization also recommends enhancing prepa-
redness for measles outbreak response.

Sometimes outbreaks occur in groups that are under
immunized for ethnic, religious, philosophic, or economic
reasons, which calls for targeted strategies. Moreover,
when susceptible individuals have difficulty accessing
health services and are of a poor socioeconomic status,
they are consequently prone to more severe manifestations
of measles and its complications.'”

Strategies to achieve measles elimination may require
a substantial effort involving several integrated actions.
The World Health Organization strongly recommends
maintaining >95% coverage with two doses immunization
by an active vaccine to subjects without vaccine or immu-
nity against measles, and who are at increased risk of
measles infection and transmission, such as health-care
workers, people working in tourism and transportation,
and international travelers.®

Moreover, epidemiological surveillance for patients
presenting with fever and rash along with laboratory diag-
nosis, are crucial tools for early case identification. This
helps to control transmission through the isolation of sus-
ceptible contacts since measles cases are potentially infec-
tious from the prodromal phase, 4 days before the onset of
rash.'®

Finally, the identification of susceptible communities
with suboptimal immunization coverage is required to
interrupt indigenous measles transmission. Analysis of
measles case-based surveillance data not only guides
strengthening of routine immunization efforts by identify-
ing high-risk groups and areas but can also indicate areas
with likely underperforming disease surveillance.'”'®

The Global Measles and Rubella Strategic Plan
2011-2020 established measles elimination goals by adding
supplementary immunization activities, such as mass immu-
nization campaigns to immunize both children and adults
missed by routine vaccination or without immune protection.
Six guiding principles have been discussed throughout the
Plan: country ownership, shared responsibility and partner-
ship, equity, integration, sustainability, and innovation."®

In some countries, compulsory measles vaccination
programs have been proposed as a strategy to achieve
higher immunization rates more quickly and in favor to
the right of protection via herd immunity of the individuals
who cannot be vaccinated.® Proposed strategies to obtain
higher vaccine coverage include increasing the difficulty
of obtaining vaccine exemptions.*'

The current schedule for routine immunization includes
the first dose of the measles vaccine at 12 months of age
with a second dose administered at 15-18 months.® The
first administration dose can be at 9 months of age for
children in countries with endemic measles. It can be
given at 6 months or earlier to HIV children in areas
with outbreaks as well as to children who are at high
risk for contracting the disease such as refugees.
Administration of the measles vaccine before 12 months
of age may result in lower antibody response.'

During pregnancy, immunized women transfer antibo-
dies leading to onset of protection until around 4 months
of age. After birth, the transferred antibody titers progres-
sively wane so that most infants have non-protective titer
of antibody left by the age of 5 months. A still unsolved
problem is represented by the maternal antibodies which
confer protection against infections early in life but inhibit
vaccination response. So, in developing countries, the need
for early induction of protective neutralizing antibodies
after vaccination is hampered by maternal antibodies.
Actually, no effective immunization strategy for vaccina-
tion in the presence of maternal antibodies has jet been
defined because the underlying mechanism of interference

is not known.??

Measles Vaccine Misconceptions

The reservations regarding the measles vaccination mainly
question the vaccination’s safety and stress possible long-
term adverse effects, while assuming that measles is
a harmless childhood disease.”® **> The worry on exposing
a healthy child to the risk of adverse effects of a vaccination
is understandable and is known in the behavioral sciences as
omission bias.?

There are several examples of omission bias through-
out the history of vaccines, but immunization against
measles offers probably the most impactful case study. In
the late 1990s, a research paper suggesting a link between
the measles vaccine and the development of autism was
published in The Lancet. Although the study was retracted,
its publication was sufficient to trigger the biggest contro-
versy ever involving immunization, which fueled the
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publication of an incredible number of news stories
regarding the measles vaccine.”’ Several subsequent stu-
dies demonstrated the absence of any link with autism.
Among them, a retrospective study performed in Denmark
on 537,303 children born between 1991 and 1998, demon-
strated the absence of any association between measles-
mumps-rubella (MMR) vaccine and autism.”® Moreover,
a recent meta-analysis conducted in the US, involving 5
large cohort studies and 5 case—control studies, with a total
of 1,266,327 children, documented no association between
MMR vaccination and autism.*’

Such intense discussion in the media and on social
networks caused a drop-in vaccination uptake in the UK
to levels as low as 79.9% in 2003-2004,%° and a sudden
increase in measles cases.’’ The effect of the MMR and
autism saga also spread across Europe with long-lasting
effects. The MMR and autism controversy can partially
explain other outbreaks. In 2017, a large outbreak occurred
in Minnesota, mostly involving the Somali American
population.32 The spread of misinformation about MMR
and autism in this community may explain the sharp
decline of immunization rates in this population, which
previously had high coverage rates.>?

One of the most recent measles outbreaks was
observed in Disneyland in Anaheim, California, where
half of the measles cases were in unvaccinated persons,
most of whom were eligible for vaccination yet intention-
ally remained unvaccinated.>® The majority of the patients
with reported measles in the 2015 outbreaks were either
unvaccinated (45%) or had unknown vaccination status
(38%)**

This observation triggered a strong discussion in the
mainstream media and on social networks about vaccina-
tion hesitancy and controversial legislation,* highlighting
how media can affect vaccine attitudes.”

Online Misinformation on Measles

Vaccine

Low vaccine confidence is associated with misinformation
and lack of access to accurate information. Web and social
media have become powerful amplifiers of shocking news
and play a major role in spreading misinformation and fake
news on vaccines.’®>’ On the other hand, several studies
demonstrate that parents trust their child’s doctor as an infor-
mation source about vaccination.>® False information online
may supplement that from health providers and conflict with
them, resulting in confusing parents and culminating in

vaccine hesitancy.** Of note, staunch vaccine objectors
have a generally high level of education and yet are hard to
convince even when presented with scientific evidence.*®

As internet users leave digital traces behind, the use of
web metrics has become increasingly popular for monitor-
ing vaccine confidence on the web. A recent study
showed, through hashtag analysis, how negative comments
about vaccines on Twitter increased in coincidence with
measles outbreaks and the publication of anti-vaccine
books and movies.*’

The study of vaccine information dynamics on the web
is interesting as it allows for the possibility of studying how
individuals behave when discussing vaccinations online.
A recent study performed on Facebook showed that anti-
vaccination users access more information sources than
those who support immunizations and are more engaged
in the community.*® Inevitably, this behavior leads to
polarization.

Online misinformation is obviously relevant during
outbreaks, when people seck credible information in an
emergency. For this reason, timely information from cred-
ible sources is crucial.*'

Psychological research has offered useful concepts on
how to focus messages in response to misperceptions sug-
gesting to provide the general public with insights that help
them debunking “no-vax” topics and sustain trust in health
authorities and the immunization programs.** Scientific
research on communication shows that the quality of the
evidence not only influences the audience’s attitudes
towards a health treatment but also increases credibility.*®

Messages based on scientific approach may have
a greater influence on people’s attitude toward vaccina-
tions in comparison to affective associations or simple
allegations used by deniers. Consequently, underlining
scientific messages, based on knowledge and facts, may
help improve people’s trust on immunization.

Communication for Measles

Immunization
The available scientific knowledge about communication
promoting immunizations suggests that decision-making
toward immunization depends on multiple factors. Much
of the effort in communication activities focuses on pro-
viding evidence-based facts or statistics to drive decisions
which should be presented to the public.**

However, decisions regarding immunization may also
be driven by emotions and, consequently, by specific local
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environments and other circumstances. Often health-care
providers and public health agencies tend to disregard the
emotional part of public perception, missing the possibility
to create an effective dialogue with them.***

Health-care providers play a key role in fighting bar-
riers to vaccination as patients’ choices are mostly influ-
enced by their pediatrician’s view of the vaccinations.46

A meta-analysis indicated health-care professionals as
the most credible source on risk/benefits of vaccines.*’ In
cases of concerns about vaccines or vaccine hesitancy,
a positive dialogue-based approach, and multimodal stra-
tegies (for example, flyer plus dialogue) have been demon-
strated to be most effective.*®

As fake news is widely disseminated on the web,
a strong effort is required in debunking false information
through digital means. Evidence exists that echo chambers
for negative and positive impressions on vaccines are well
established on the web with strong polarization.*’
Individuals belonging to these echo chambers tend to
select and spread information that confirms their own
beliefs (confirmation bias) and which reinforce their
position.*® Debunking in this context may have no effect
or may even reinforce the beliefs of some individuals.*

There is room for research to understand if marketing
strategies with positive messages about vaccines compared
to fact checking and debunking, may be more effective in
changing behaviors about vaccines.*’

Much of the focus of communication strategies for
vaccines is on vaccine hesitancy. The World Health
Organization has established vaccine hesitancy as one of
the top ten risks for global health.’®>' The president of the
American Academy of Pediatrics requested a partnership
with Google, Facebook and Pinterest in order to ensure the
content shared on these platforms use only science-based
information.”' In response, Facebook declared that pages
with anti-vaccine misinformation would be eliminated.'

On the other hand, social media campaigns conducted
on the web to promote immunizations seem to have
a measurably positive effect.”> Communication strategies
that resonate on social media may clarify and emphasize
unfamiliar information, facilitating its comprehension, and
influencing parents’ decisions on vaccination.>

The WHO has recently conducted a project based on
a global network of websites, aimed at providing high-
quality, standardized information on vaccine safety.”* In
this project, web analytics were used to tailor vaccine
safety information. As a result, the potential to enhance
immunization campaigns with the support of coordinated

and standardized digital tools delivered by large networks
was demonstrated.

The challenge of efficacious communication for
measles immunization has been addressed by comprehen-
sive reference documents.>

Despite the fact that many principles of communication
for vaccine promotion have been clearly established, effec-
tive strategies for measles immunization require adaptation,
flexibility, and tailoring, which make them difficult to stan-
dardize. An essential element to guide immunization stra-
tegies is that of listening to the public. Monitoring public
confidence on vaccines online through social media listen-
ing is of paramount importance to plan the right strategies
with the appropriate content.*>>>-° It is increasingly evi-
dent that these data complement those derived from surveil-
lance systems since an increase in hesitancy may anticipate
a drop in vaccine coverage and an increase of incidence of
measles. Online discussions on vaccines seem reasonably
representative of what happens in the real world, they reflect
changes in real time, and social media monitoring is cost
effective. Moreover, several technological tools may be
used for interpreting social interactions on the web, includ-
ing natural language processing techniques, which may
help in detecting hot topics in the immunization discourse.
Finally, a systematic application of search engine optimiza-
tion techniques helps to maintain information published
online at the highest rank.

As vaccine hesitancy may occur in different sub-
populations, a well-established partnership is essential to
share common strategies and to link with stakeholders that
may help to reach out to specific segments of the commu-
nity with the appropriate digital tools. Partners in commu-
nication activities should not be limited to health
professionals but should expand to include associations
and communities that may be pivotal in transmitting infor-
mation to ethnic, religious, or other subgroups of the popu-
lation. Indeed, as in every communication activity, in
segmenting the target audience, it is extremely important
to use the right information channels and tailored content
and adapt them to the background beliefs of the target
groups. Online marketing strategies largely use this
approach and select online communities for their purposes.
For example, Instagram and TikTok are social media plat-
forms mostly used by very young people, with a prevalence
of women, while adults mostly use Facebook. Using multi-
ple communication channels, including non-digital ones, is

however very important to reach a wider audience,
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including those that may be marginalized because of the
digital divide.

Combining fact checking with positive messages about
the measles vaccine seems reasonable, while it seems
impractical to focus communication activities on the
debunking of fake news only. Different formats, from
audio-visual to simple or short text, and content that
require a short time to understand, may help to reach
a larger audience.

Integrating communication activities into surveillance
strategies, in addition to the surveillance of vaccine adverse
events, is very important to inform comprehensive immuni-
zation strategies. Looking simultaneously at the epidemio-
logical features of segments of the population, and at their
information needs and behavior, may allow for predicting
potential outbreaks and prioritizing and tailoring
communication efforts. Digital communication requires
a multidisciplinary approach in which epidemiologists, clin-
ical doctors and those involved with public health, work side
by side with communicators and marketing experts, data
scientists and journalists. An ideal approach would be also
including laypersons in the communication-working group
to facilitate translation of key messages in the field.
However, the most important aspect is producing new evi-
dence about efficacious communication for the measles vac-
cine and for immunizations in general. Planning
experimental studies embedded into immunization cam-
paigns and in other communication processes is strongly
needed to refine and inform future strategies. Along this
line, it must be underlined that communication requires
resources for the integration with measles immunization
strategies and for applied research. Finally, digital commu-
nication offers tools to timely adapt to special circumstances
such as the COVID 19 pandemic, and avoid a decline in
immunization rates. If the global community will be suc-
cessful in providing effective communication for measles
immunization and allow the public to understand the key
facts of immunization strategies, measles elimination will be

easier to achieve.

Conclusions

Reinforcing digital communication strategies that may
help support the measles elimination strategy is urgently
required and convenient. The integration of digital com-
munication strategies into immunization programs may
require the involvement of a multidisciplinary group and
the use of multiple communication channels.

Abbreviation
MMR, measles-mumps-rubella.
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