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summary

The phenomenon known as vaccine hesitancy (a term that
includes the concepts of indecision, uncertainty, delay and reluc-
tance) is complex, closely linked to social contexts, and has differ-
ent determinants: historical period, geographical area, political
situation, complacency, convenience and confidence in vaccines.
The World Health Organization (WHO) recommends that vaccine
hesitancy and any proxy of it should be constantly monitored.
Given the growing importance and pervasiveness of information
and communication technologies (ICTs), the new media could be
exploited in order to track lay-people’s perceptions of vaccina-
tion in real time, thereby enabling health-care workers to actively

Vaccine hesitancy

A complex, multi-faceted phenomenon that dates back to
the first vaccinations performed by Dr. Zabdiel Boylston
(1721) and Edward Jenner (1796-1798), vaccine hesi-
tancy constitutes a threat to the implementation of im-
munization programs [1-5]. Concerns and/or miscon-
ceptions regarding vaccines may prompt people to delay
or refuse vaccination. Consequently, suboptimal vacci-
nation coverage rates may jeopardize the attainment of
herd immunity and result in pathogen recrudescence and
disease outbreaks. It is therefore crucial to understand
the determinants of compliance with vaccination. These
have been grouped into the SA taxonomy (Access, Af-
fordability, Awareness, Acceptance, and Activation) [6]
or the 3C model (Complacency, Convenience and Con-
fidence) [7].

Vaccine hesitancy is a major, global issue. Being a very
dynamic and heterogeneous phenomenon, it changes
throughout space and time, varying according to the
context and to geographic and demographic variables.
Furthermore, as vaccine hesitancy is setting-dependent
and vaccine-specific, it is highly unpredictable.

Today, vaccine hesitancy is closely connected with
the increasing importance of the Internet and the
new information and communication technologies
(ICTs) [8].
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engage citizens and to plan ad hoc communication strategies.
Analysis of so-called “sentiments” expressed through the new
media (such as Twitter) and the real-time tracking of web-related
activities enabled by Google Trends, combined with the adminis-
tration of specific online “surveys” on well-defined themes to tar-
get groups (such as health-care workers), could constitute a “Fast
data monitoring system” that yields a snapshot of perceptions of
vaccination in a given place and at a specific time. This type of
dashboard could be a strategic tool that enables public services
to organize targeted communication actions aimed at containing
vaccine hesitancy.

The new media

The pervasive diffusion of the web is a characteristic
feature of modern society. In 1962, Marshall McLuhan
distinguished four different epochs of history: the first
dominated by the oral tribe culture, the second by the
manuscript culture, the third termed as the Gutenberg
Galaxy, and the fourth defined as the electronic age [9].
Technological and information changes have contribut-
ed to the rise of the fluid postmodern society, which is
characterized by uncertainty, nomadism, fragmentation,
disintegration and relativization of the truth [10].
Digital media have dissolved reality into an infinite array
of bits, an ocean, a fluctuating swarm, a chaotic magma,
that can be navigated interactively by accessing the In-
ternet. Indeed, the static heritage and the rigidly codified
system of knowledge and hierarchies of the Gutenberg
Galaxy have been broken down by the web.

Whilst the Web 1.0 was static, the Web 2.0 (and its fur-
ther evolution, including the semantic web) has become
a highly dynamic and interactive information reality,
enabling users to share their content and to become
consumers and producers at the same time (prosum-
ers). Thus, the differences and the distance between
webmasters and web surfers are becoming increasingly
blurred.



R. ROSSELLI ET AL.

This has led to a phenomenon known, in the field of
electronic commerce, as “digital disintermediation”;
consumers purchase products directly from produc-
ers via the Internet, thereby drastically shortening and
modifying the product delivery chain and “disinter-
mediating” the standard supply model. This direct-to-
consumer model has its analogues in the medical field;
in the emerging postmodern healthcare model, patients
proactively search the Web for health-related informa-
tion, thus bypassing clinicians. In this perspective, the
legitimacy of science is questioned and expertise is re-
defined.

On the other hand, within e-health or health 2.0 — a term
that indicates new modalities, strategies, and practices
of healthcare delivery that exploit, and are supported by,
electronic processes and communication — patients are
at the center of healthcare processes, as they are more
involved in and informed of the many steps of medical
decision-making [11].

Vaccines and the web

Within the above-mentioned model, ICTs play a role in
parents’ decisions on whether or not to vaccinate their
children. In Italy, according to the latest available data
released by the National Institute of Statistics (ISTAT),
80% of parents use the Internet to search for vaccine-
related information [12]. Moreover, a recent publica-
tion by CENSIS has shown that 48.6% and 42% of par-
ents use social networks and the web, respectively, to
obtain information on vaccines [13]. This implies that
workers in the field of Public Health have to rethink
their way of interacting with the media, especially the
new media, in order to combat the unjustified alarm-
ism and hoaxes regarding vaccination. Furthermore,
they need to combine the accuracy and scientific rig-
or of information with a modality of communication
that can be easily understood by lay-people. Targeted
and authoritative information can be accompanied by
awareness campaigns and school interventions. Indeed,
while 91.1% of parents are aware that vaccines have
eradicated diseases and constitute an important means
of protecting themselves and the community, they still
have doubts, uncertainties and concerns about vaccine
safety. This highlights a specific information gap that
needs to be properly addressed.

The Web 2.0 acts as a post-modern Pandora’s box,
which is difficult to control and to discipline. It can
therefore spread disinformation, misleading news and
falsehoods [14, 15]. Indeed, many critical websites or
pages show anti-vaccination content. Despite being of
low quality, these are highly ranked and are therefore
frequently returned by search engines and consulted
by users. Furthermore, they are more readable than
websites containing information from reliable sources
[16, 17]. Moreover, websites that are openly skeptical
or even hostile to vaccinations are highly active on the
Internet [18]. Since 2010, however, public institutions
have increased the presence of sites in favor of vaccina-

tion. Consequently, in 2015, the use of such search terms
as “immunization” or “vaccination” was seen to yield
a predominance of pro-vaccination websites created
by public institutions, scientific societies or individual
health professionals [19].

Challenges and opportunities

The issue of vaccination is increasingly influencing po-
litical agendas.

Opportunities derive directly from the considerations
that vaccine hesitancy is unpredictable and fluid and
that anti-vaccination movements exploit the new ICTs.
Workers in the field of Public Health can also exercise
their role of advocacy on the Internet. An example of
this is the website VaccinarSi (http://www.vaccinarsi.
org/), which initially emerged from an idea by Mrs. Ul-
rike Schmidleithner (http://vaccinarsi.blogspot.it) [20].
Another example of bottom-up initiatives is that of an
online pro-vaccination campaign started by an Italian
mother, Miriam Maurantonio. Concerned about low
vaccination coverage and the growing visibility of anti-
vaccination movements, Mrs Maurantonio asked parents
to take “selfies” and to post them by using the hashtag
#iovaccino (#lvaccine). This initiative has spread to
other social networks, such as Facebook and Instagram,
reaching thousands of followers and subscribers.
Further exploitation of ICTs involves applications for
smart-phones, the popularity of which is rapidly increas-
ing. In Italy, for example, the app “Pneumo Rischio” has
been developed specifically to increase public aware-
ness of invasive pneumococcal disease and its preven-
tion [21].

All these instruments can be exploited in order to em-
power lay-people and increase their health literacy. Lo-
cal Health Units (LHUs) can utilize the new media to
establish a novel, interactive dialogue with residents
in their territories. This model has been termed as “@
Prevention” [22]. However, in order to exploit the new
media effectively, it is essential to improve the informa-
tion skills of clinicians and pediatricians. To this end,
the Italian Scientific Society of Pediatricians (FIMP) has
launched the “Hermes project”, named after the Greek
god of communication, the protector and patron of ora-
tory and wit, literature and poetry [23]. This project
provides a step-by-step course that teaches pediatricians
how to open a Twitter account and to dynamically in-
teract and communicate with children’s families, so that
they can address their concerns or doubts about vaccina-
tion.

Another opportunity is constituted by “infodemiology”
(a port-manteau of information and epidemiology) and
“infoveillance” (a port-manteau of information and sur-
veillance), which have been introduced by Gunther Ey-
senbach as new emerging concepts and approaches [24].
Public health and epidemiological research can be based
on large-scale monitoring and data-mining.
Infodemiology and infoveillance take into consideration
all the virtual activities carried out by lay-people while
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Fig. 1. Vaccine hesitancy is a fluid and constantly changing phe-
nomenon that needs to be monitored over time. As recom-
mended by the Strategic Advisory Group of Experts (SAGE) on
vaccine hesitancy, an integrated approach based on a combina-
tion of both slow and fast data collection (scientific evidence and,
in particular, systematic reviews, epidemiological data, qualitative
surveys, ad hoc surveys, old and new media tracking) can ensure
proper tracking of the phenomenon.

Vaccine | 10%w
Hesitancy
Score

surfing health-related sites and/or communicating and
sharing their health status. These pieces of information
are known as “fast” or “big” data, in that this incredible
wealth of data is quickly available to researchers.
Analysis of the so-called “sentiments” expressed through
the new media (i.e. Tweets) [25] and the real-time track-
ing and monitoring of web-related activities, enabled
by Google Trends, can yield a snapshot of the “social
climate”; this picture could also be combined with ad
hoc online surveys on well-defined themes and topics,
administered to specific target groups (i.e. health work-
ers). The resulting “Fast data monitoring system” could
provide a real-time representation of perceptions of vac-
cination. Moreover, the use of georeferentiation through
sophisticated and advanced geographic information sys-
tems (GIS) could capture perception in a specific place
and at a given time.

This type of dashboard could be a strategic tool for pub-
lic services, which could then organize targeted commu-
nication actions aimed at containing vaccine hesitancy

(Fig. 1).

conclusions

The World Health Organization (WHO) recommends
that vaccine hesitancy and any proxy of it should be
constantly monitored [26]. Given the growing impor-
tance and pervasiveness of ICTs, the new media could
be exploited in order to track lay-people’s perceptions
of vaccination in real time, thereby enabling health-care
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workers to actively engage citizens and to plan ad hoc
communication strategies [27-29].
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