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A growing number of people use the Internet to obtain health information, including information about
vaccines. Websites that allow and promote interaction among users are an increasingly popular source
of health information. Users of such so-called Web 2.0 applications (e.g. social media), while still in
the minority, represent a growing proportion of online communicators, including vocal and active anti-
vaccination groups as well as public health communicators. In this paper, the authors: define Web 2.0
and examine how it may influence vaccination decisions; discuss how anti-vaccination movements use

{;etjgxrvrtl)ergs: Web 2.0 as well as the challenges Web 2.0 holds for public health communicators; describe the types
Web 2.0 of information used in these different settings; introduce the theoretical background that can be used

to design effective vaccination communication in a Web 2.0 environment; make recommendations for
practice and pose open questions for future research. The authors conclude that, as a result of the Internet
and Web 2.0, private and public concerns surrounding vaccinations have the potential to virally spread
across the globe in a quick, efficient and vivid manner. Web 2.0 may influence vaccination decisions by
delivering information that alters the perceived personal risk of vaccine-preventable diseases or vaccina-
tion side-effects. It appears useful for public health officials to put effort into increasing the effectiveness
of existing communication by implementing interactive, customized communication. A key step to pro-
viding successful public health communication is to identify those who are particularly vulnerable to
finding and using unreliable and misleading information. Thus, it appears worthwhile that public health
websites strive to be easy to find, easy to use, attractive in its presentation and readily provide the infor-
mation, support and advice that the searcher is looking for. This holds especially when less knowledgeable
individuals are in need of reliable information about vaccination risks and benefits.

© 2012 Elsevier Ltd. All rights reserved.
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A growing number of people use the Internet to obtain
health information, including information about vaccines [1-4]
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obtained from different sources: both public health communi-
cators as well as organized anti-vaccination groups disseminate
information related to vaccinations [5]. Furthermore, websites
that allow and promote interaction among users are a source
of health information that is growing in popularity. Users
of such so-called Web 2.0 applications (e.g. social media),
while still in the minority, represent a growing proportion of
online communicators, including vocal and active anti-vaccination
groups.
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In this paper, we!: define Web 2.0; examine how Web 2.0
may influence vaccination decisions; discuss how anti-vaccination
movements use Web 2.0 as well as the challenges Web 2.0 holds
for public health communicators; describe the types of informa-
tion used in different settings; introduce a theoretical background
that can aid designing vaccination communication in a Web 2.0
environment; make recommendations for practice; and pose open
questions for future research.

1. Defining Web 2.0

We define Web 2.0 as Internet applications that enable users to
create and upload new content, comment on existing content and
share content with other users [6], e.g. discussion boards, web blogs
and social media websites such as Facebook, Twitter, Wikipedia,
LinkedIn and YouTube. That is, while ‘Web 1.0’ Internet websites
typically allowed for one-way communication from the creator of
the site to the user (e.g. static health portals), Web 2.0 enables
two-way and multi-way communication [6-8]. Web 2.0 applica-
tions reduce major technical barriers to facilitate interactions with
other users. Social media, for example, provide opportunities to
publicly express support for an issue and forward information to
friends without great effort (e.g. ‘like’ button in Facebook, ‘retweet-
ing’ in Twitter). Existing information can be re-used, modified and
added to growing databases of crowd-sourced knowledge [7]. This
technological progress blurs the lines between the reception and
production of media content [8,9].

Meta-analyses show that mass-mediated health and risk mes-
sages can raise awareness regarding health issues as well as, to a
more limited extent, influence individuals’ perceptions, attitudes,
behavior intentions and behavior [10,11]. For the purpose of health
promotion, health scholars see great potential in the use of online
communication and, to a growing extent, also Web 2.0-applications
for several reasons [12]. Due to their hybrid character, social media
combine the reach of traditional mass media with the interactivity
and dynamism of interpersonal communication, thus potentially
increasing their effectiveness [12-14]. By actively creating and dis-
seminating information, users become more involved, which is
assumed to amplify potential effects of information on percep-
tions, attitudes and behavior [15-17]. Web 2.0 health messages
also have the potential to reach a large audience through rapid
electronic word-of-mouth, which can grow exponentially (viral
marketing [18]). Importantly, such messages are disseminated by
individuals who users like, trust, and/or know. For example, Twit-
ter followers may admire those whom they follow or view them
as opinion leaders [19,20]. Known and trusted sources are more
likely to shape beliefs, attitudes, and behavior [19,20]. Finally, the
Internet provides a good platform for tailored health communica-
tion[21]: When users enter a tailored website, they first complete a
questionnaire assessing central personal characteristics relevant to
specific health behaviors. Then, users receive messages specifically
tailored to their personal needs. Evaluations indicate that tailored
health communication has a small but reliable effect on user health
behavior [22].

In this paper, we focus on three different actors in Web 2.0:
1) the decision maker (referred to as the user) as the receiver of
information obtained on the Internet; 2) health-communicators
who use Web 2.0 to disseminate evidence-based facts about vac-
cination as well as messages providing support for recommended

1 The questions were discussed during the 2V2-day conference “Risk 2.0 - Risk per-
ception and communication regarding vaccination decisions in the age of Web 2.0”
in Erfurt, Germany in May 2011. All authors of this paper participated in the meeting.
This publication outlines the discussion and the consensus that was reached during
the meeting.

vaccinations, e.g. via social media (such as the Centers for Disease
Prevention and Control (CDC)); and 3) anti-vaccination activists
who use Web 2.0 to disseminate messages, facts and beliefs that
oppose some or all recommended vaccinations [23-28].

2. How may Web 2.0 influence vaccination decisions?

Vaccination decisions are made on a complex array of factors
including doctor’s recommendation, social norms, previous expe-
riences, trust in individuals and organizations and other cognitions.
These factors mostly work in favor of vaccinating. However, there
are concerns that worries about vaccines may be growing [29].
Hence, understanding decision processes is important. These can
be described as occurring in three stages [30]. In the pre-decisional
phase, individuals consider their options, usually to either vacci-
nate within the recommended time frame, with delay or not at all.
While most individuals trust the official vaccination recommen-
dations [31,32], individuals may still seek additional information
during this phase, e.g. by consulting the easily accessible Internet
[4,33].

Individuals in the decisional phase then evaluate potential out-
comes of alternative actions (such as vaccinating or not) based
on the obtained information. Current theories of health behavior
assume that individuals must first perceive themselves as being at
risk before they will take protective action [34,35]. Thus, the per-
ceived risk of contracting the vaccine-preventable disease as well as
the perceived risk of vaccine adverse events represent core predic-
tors of vaccination intentions [28,36-40]. Risk perception has been
conceptualized as a combination of one’s beliefs about the likeli-
hood of being affected by a negative event (e.g., contracting HPV)
and the severity of the negative event (e.g., cervical cancer can be
lethal [41]). This ‘risk as analysis’ view has been complemented
with the intuitive sensing of risk: the ‘risk as feeling’ perspec-
tive ([42] or ‘affect heuristic’ [43]) holds that risk perception is
based on affective stimulus evaluations [44,45], which form the
basis of authentic experiences of risk as opposed to cognitive infer-
ences. Thus, any information obtained during pre-decisional online
research that alters either type of perceived personal risk should
affect vaccination intentions in the decisional phase.

Initially, individuals may perceive themselves to have a low risk
of contracting a vaccine-preventable disease, as the incidence rates
of vaccine-preventable diseases are low due to the success of vac-
cinations. As few individuals have first or second-hand experience
with vaccine-preventable diseases, they lack vivid representations
of disease risk. In addition, the benefits of vaccination arise in the
future and are thus typically intangible to individuals at the time
of the decision, especially since they refer to an event that will not
occur, i.e. not contracting a disease. Further, individuals also benefit
when others get vaccinated and herd-immunity increases, which
makes free-riding attractive [46]. Contrary to the societal benefit,
the individual benefit becomes smaller as more people get vacci-
nated. Vaccinations may also be followed by adverse events that are
either correctly or falsely attributed to them (e.g., causally estab-
lished outcomes such as anaphylaxis or disproven outcomes such
as autism [47,48]. Individuals may find it easier to visualize that
vaccinations are harmful, especially since such links are suggested
by vivid anti-vaccination messages and possess face-value bio-
logical plausibility [49]. Given that anti-vaccination websites and
the emotion-eliciting materials they host are readily available (see
below), individuals may perceive a greater risk of suffering from
vaccination side-effects than of contracting a vaccine-preventable
disease.

In the post-decisional phase, individuals again receive imbal-
anced feedback regarding their decision: while vaccination costs
such as pain, time, money and potential adverse events are
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immediate and tangible, the benefits are typically delayed or less
tangible. As with all types of prevention, the difficulty with vac-
cinations is that individuals can never know whether they would
have contracted the disease had they not been vaccinated - the
prevention is unobservable. In contrast, adverse events are easily
connected to the vaccination, even those that are actually unrelated
and would have occurred anyway [47,50]. Vaccination experiences
might be eventually published by individuals on the Internet (e.g.
as advice to other users or in the form of stories about (alleged) side
effects), thus making the user a producer of vaccination informa-
tion, as well.

3. Online vaccination information in the era of Web 2.0

As many as 72% of American users trust health information they
obtain on the Internet [51]. Also, around 75% of American users
evaluate the source and status of online health information only
sometimes, hardly ever or never [52]. Information available on the
World Wide Web can be more reliable, accurate and up-to-date
than that found in printed brochures or printed encyclopaedias,
e.g. because public health agencies increasingly invest in online
publications or due to the so-called wisdom of the crowd phe-
nomenon (i.e. heterogeneous contributors collaboratively produce
high quality content in an open environment, such as Wikipedia;
[53,54]). However, substantial misinformation is also widely avail-
able, especially on anti-vaccination websites [24,55,56]. Further,
lots of important information is missing when individuals con-
duct web searches: A recent study showed that approximately
one third of websites obtained in a Google search on the rela-
tion between autism and the MMR vaccination do not contain key
information regarding the absence of a link between autism and
vaccinations and about a quarter of websites contain inaccurate
information [57].In another study, websites provided correct infor-
mation regarding the questions of whether the doses of vaccine
additives were dangerous, whether chronic diseases are triggered
by vaccines and whether vaccines promote allergies in only 58%,
53% and 34% of the websites, respectively [58].

Recent research has identified characteristics that could
increase users’ vulnerability to obtain non-reliable information in
Internet searches: lower socioeconomic status [59,60], lower cog-
nitive ability and older age [61], lower literacy or health literacy
(the ability to read and understand written or verbal (health) infor-
mation [62]), less understanding of how to search the Internet
(i.e., digital literacy [63,64]), less knowledge about vaccination [65]
and lower numeracy (the ability to understand and use numbers
[66]). Thus, while trust in online information appears to be high,
retrieval of reliable information depends on the accessed sources
and individual factors. The remainder of this section discusses two
different sources of vaccine information: anti-vaccination activists
with a focus on their efforts in Web 2.0 utilization; and public health
communicators and the challenges they face.

3.1. Anti-vaccination activists’ Web 2.0 efforts

Opposition to vaccination has existed since the practice
first began [67-69]. In recent years, the Internet has provided
well-organized anti-vaccination groups with a rapidly growing
international forum for communicating, networking and coordi-
nating lobbying efforts. Many such groups have websites that
place enormous weight on adverse events-both established and
alleged side effects [23,24,70]. Larger anti-vaccination groups (e.g.
National Vaccine Information Center, Australian Vaccination Net-
work) also actively use Web 2.0 by coordinating their presence in
online polls and on parenting discussion boards, Twitter, Facebook
and YouTube [25,71,72]. This increases the availability of material

opposing vaccination that is often vivid, emotionally arousing and
personal. As cohorts of well-connected digital natives (individuals
who grew up with digital technology [4,73]) become parents, anti-
vaccination information may reach audiences more rapidly and in
an even greater volume.

Hobson-West described two distinct interest groups: reformists
who are critical of vaccines but likely to provide at least partial
support to vaccination; and radicals who follow alternative notions
of health and question all vaccines [74]. Such lobbying groups
are typically formed by parents [75] because the majority of vac-
cines are received in childhood and adolescence. Some parents
base their allegiance on an existing interest in alternative therapies
and natural health practices with an antipathy to medical inter-
vention. Others previously supported immunization before their
child suffered a frightening yet temporary adverse reaction, such
as prolonged crying. These parents speak of dissatisfaction with the
response of health professionals to such incidents and then embark
on phases of questioning and ultimately rejection of vaccinations
[76,77]. A final group includes parents whose children are disabled
or suffer from chronic, permanent and typically unexplained med-
ical conditions that they believe to be a result of vaccination.

In addition, country-specific and other contextual issues influ-
ence public questioning [77]. Policy choices or recommendations,
such as the decision in France to withdraw the hepatitis B vaccina-
tion program from schools and the European Medicines Agency’s
recommendation to limit the use of a certain vaccine to persons
over the age of 20 [78], also prompt individuals to question vac-
cine safety [79,80]. Public questioning may also emerge following
the publication of new research, such as Andrew Wakefield's now
discredited research on the MMR vaccine [81,82]. Finally, politi-
cal and socio-cultural reasons or beliefs that lead to suspicion and
conspiracy theories, such as concerns surrounding the polio vacci-
nation in India and northern Nigeria [83] or the controversy about
the safety of the HPV vaccine (e.g. India [84]), may also lead to the
public questioning of vaccination.

Vaccine-critical Web 1.0 websites have been repeatedly evalu-
ated regarding their content [23,24,85]. These sites typically argue
that vaccines cause illnesses of unknown origin (such as multi-
ple sclerosis, autism, asthma and sudden infant death syndrome),
erode immunity, contain ingredients that endanger health and
overwhelm children’s immune systems, especially when admin-
istered in combination?. Narratives, i.e. reports of individuals
allegedly harmed by vaccines, are used on the majority of such
websites [24] (see next paragraph for extended discussion).

3.2. Information that alters risk perceptions and vaccination
intentions: the power of narratives

While scholars are reluctant to recommend the inclusion of
narratives in decision aids [86,87], online debates about vaccina-
tion are filled with personal stories of patients and parents who
describe in vivid language the health problems they believe (cor-
rectly or incorrectly) to be the result of vaccination. As previous
analyses (such as [24]) explicitly exclude Web 2.0 sites, the actual
amount of available narrative information is probably even larger
than has been documented to date. The person-centered technique
of Web 2.0’s information creation is particularly well suited for
collecting and disseminating personal stories in anti-vaccination
messages. Hence, while narrative reports have always been part of

2 Public health organizations (e.g. the German Robert Koch Institute with the
Paul-Ehrlich Institute [56] and the Australian Government [125]) have published
online-documents that document these myths and give easy to understand scientific
evidence against them.
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anti-vaccination messages, their dissemination has grown via these
media.

Narratives have inherent advantages over other communication
formats [88]. Narratives of purported vaccination injuries include
all of the key elements of memorable messages: They are easy
to understand, concrete, credible in the way in which a first-
person story of victimization is always credible (“I was there!”)
and highly emotional. These qualities make this type of informa-
tion compelling; in risky situations, individuals prefer to know how
consequences might be if they do occur, rather than how likely a
consequence is to occur [89]. Moreover, when parents already per-
ceive high vaccination risks, they are more inclined to search for
narrative reports by other parents on the Internet [90]. Whether or
not these stories represent verifiable vaccination risks is immate-
rial. The existence of narratives about adverse events on websites
increases the perceived risk of adverse events, especially via the
elicitation of emotional reactions [28]. Further, lab experiments
showed that the greater the number of narratives that people read,
the higher the perception of risk was, regardless of the information
contained in simultaneously presented statistical information [91].

In addition to being individually persuasive, the broad distribu-
tion of stories of perceived vaccine-related negative outcomes via
the Internet distorts users’ perceptions of the actual likelihood of
such events. Individuals consider how often they see such narra-
tives in order to estimate how often different events will occur in
real life. Thus, if individuals observe two positive and two negative
narratives, many will assume that positive and negative events are
equally likely in the real world [92]. Currently, however, negative
narratives about vaccinations are much more widespread on the
Internet than positive narratives. Thus, when individuals sample
stories available online, they are typically likely to perceive that the
weight of experiential evidence is against vaccination, even though
negative narratives do not represent the experience of a large num-
ber of people. Additionally, as outlined earlier, narratives may elicit
affect and emotions as well as impact risk perceptions via the direct
‘risk as feelings’ link [28,42]. This, in turn, may decrease individuals’
intentions to vaccinate [91].

3.3. Web 2.0 challenges for (Public)health communicators

Public health agencies have the goal of disseminating disease-
related news, risk assessments, epidemiological updates and
scientific publications. Public health communicators, therefore,
provide information that is reliable and correct; however, it is
usually also more complex, so that it may require individuals’
substantial motivation and effort to be understandable [88]. Schol-
ars agree that efficient risk communication should be carefully
designed following evidence-based principles (such as outlined in
[93]).

As public health agencies increasingly complement their tradi-
tional media offers with Web 2.0 tools (Twitter, Facebook, YouTube,
Wikipedia, LinkedIn), efficient risk communication is faced with
several new challenges. One communication objective is to take
advantage of social media’s real-time and rapid dissemination fea-
tures during crises (e.g. pandemic outbreaks [94] or epidemics of
infectious diseases such as measles, E. coli). One challenge that pub-
lic health agencies encounter when using social media is to keep up
with and react to this fast moving medium. This challenge requires
clear communication strategies and guidelines (such as who is
allowed to communicate official messages and what they are per-
mitted to say). Language barriers represent another challenge, not
only between countries but also in terms of the difficulty of com-
municating complicated scientific terms and findings quickly in
comprehensible (and still evidence-based) messages to the public
- in some cases even in less than 140 characters (e.g. Twitter).

Adequate health messages contain the information that users
need, connect users with that information, and are understood by
users [95]. Health messages that have a chance to go viral [18] must
be memorable and interesting; and there must be a number of
well connected people (social hubs) that is initially large enough
to spread the message to large groups of other people. Thus, the
quandary lies in rapidly creating adequate and effective messages
that are evidence-based, both regarding content and design of the
message.

3.4. The difficulty with numbers

How should online information be presented? Ideally, medical
information should be based on the best available clinical evidence
and transparently present statistical information about the benefits
and risks [96,97]. However, statistical information that numerically
documents the rarity of side effects is usually less engaging than
a personal story, e.g. of someone who suffered a presumed side
effect [91]. Furthermore, statistical information can also be more
difficult to understand. Large proportions of the population have
low numeracy [66], including otherwise well-educated individuals
and experts. Furthermore, individuals with lower numeracy have
distorted perceptions of the risks and benefits of treatments and are
more vulnerable to framing effects (see [66] for a recent review). As
aconsequence, such individuals are more likely to ignore numerical
information and instead focus on narratives [98].

Various research findings show that, for most individuals, num-
bers (demonstrating risk) are often perceived as rather abstract
information with only limited vividness and experiential value
[99,100]. In order to become relevant for protective behavior,
abstract numbers must elicit perceived threat, worry and concern
[40,101], i.e. abstract numbers must become ‘visceral motivation’
[99,102,103].

Research has identified ways in which numbers can be made
to matter to people. There are, for instance, basic principles for
how numbers must be presented in order to be intuitively under-
standable [88,97,104,105]. Additionally, graphical representations
are promising tools with which to understandably convey numbers
[106-112], in particular to individuals with low numeracy [113].
Some of these methods have been used in the vaccination con-
text [114], e.g. in decision aids [115,116], but their use could be
greatly expanded [117]. One must be aware, however, that graphi-
cal displays are not a silver bullet. Past research suggests that some
graphical representations, for example, might work only for indi-
viduals with high numeracy [118,119].

4. Communicating gist

As described above, public health communicators are faced with
recipients who have diverse prior knowledge, needs and abili-
ties. Internet searches lead to public health and anti-vaccination
websites with about equal likelihood (10 vs. 11%; [58]), thus mak-
ing powerful anti-vaccination information as equally available as
scientific evidence that is reliable yet more difficult to under-
stand. How can vaccination communication be improved in such
a situation? How can risk perceptions be directly addressed by
professional vaccination communication?

To ensure the effectiveness of health messages, the user must
understand the message in a way that allows for both retention
in memory and the availability of the knowledge at the time of
behavior implementation [120]. Most recently, a dual-process the-
ory was applied to risk perception, communication, and decision
making: fuzzy-trace theory [88,120-123]. According to this theory,
individuals integrate information into memory in two ways: Ver-
batim memories include all precise details, whereas gist memories
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contain only the basic meaning. Decisions tend to be based on gist
memories — or the basic meaning - not verbatim facts. According
to this theory, therefore, websites that produce more coherent and
meaningful gist will be more influential. As a recent study showed,
anti-vaccination websites were perceived as more coherent than
websites from the Centers for Disease Control [65]. This may facil-
itate retention of the information in memory and foster the use of
anti-vaccination information in personal decision making. Thus, in
order to increase the effectiveness of health messages, communi-
cators should strive to make the gist of the message memorable.

5. Open questions

Vaccine narratives do not have to be negative. Emotionally
powerful stories could be told about a parents’ relief at know-
ing their children are protected during an outbreak. Alternatively,
narratives could show the pain of someone who lost a loved one
through a preventable disease. While no studies have enumerated
the representation of such information on the Internet, a study of
the Australian print media found that such narratives were often
used as moral tales about the effects of non-vaccination [124].
However, we lack studies comparing the effect of pro- and anti-
vaccination narratives on vaccination intentions. Pro-vaccination
messages should be analyzed regarding their effects on risk per-
ception and vaccination intention. More evidence is needed on how
narratives could be used to report the positive effects of recom-
mended vaccinations. What factors influence the effectiveness of
narratives (e.g. message valence, sender credibility, personal con-
tact)? In line with the posed questions, a recent literature review
on the effect of narratives in medical decision aids concludes that
“until evidence is provided on why and how narratives influence
decision making, the use of narratives in interventions to facilitate
medical decision making should be treated cautiously” [86]. Thus,
the manner in which risk communication is most effective (e.g. a
certain combination of narratives and statistical evidence) will be
subject of future research.

There is good reason to assume that Web 2.0 can be fruitfully
used by public health authorities. However, research is needed that
directly investigates the effectiveness of the Web 2.0 activities of
public health communicators. The central question will concern
how complex scientific information can be condensed into brief
and effective messages.

For successful Internet communication activities, it is not only
necessary to thoughtfully create content but also post the messages
on websites that are likely to be accessed by the intended audience.
More research is needed on how users find their way through the
Internet as well as under which conditions they use the provided
information rather than simply continuing their search.

6. Recommendations for practice

The following recommendations for practice are “informed
inferences” rather than evidence-based recommendations. We
encourage researchers to further expand the evidence base. Pub-
lic health communicators are nevertheless encouraged to use and
evaluate these communication guidelines.

We assume that social media is a widely used tool that public
health communication can harness. In the social media envi-
ronment, public health communicators should actively strive to
establish an online-reputation as experts who are worth follow-
ing or as sources on websites worth visiting. The opportunities
held by recent and advancing technological developments should
be used for interpersonal communication and interactivity (e.g.
Twitter, social networks). Effective communication about vaccina-
tions may not be about “controlling what is available but rather

it is about responding and participating in an interactive, user-
responsive environment” [8]. Thus, in addition to fast responding,
it is necessary to proactively prepare communication plans rather
than simply wait until new scares arrive [29].

Based on the considerations above, communication in this con-
text may profit from the following principles:

Decide what the gist is and then communicate it clearly. The
gist that people extract from information answers the question
“What does this information mean to me?” Even when people
accurately remember verbatim facts from a health message, their
judgments and decisions reflect how they understand the gist. In
order to increase the effectiveness of health messages, communi-
cators should therefore strive to make the gist memorable.

Understand your audience’s needs and abilities and provide
messages appropriate to your audience. To appropriately target
information, communicators must know their audience. Targeting
should therefore consider not only the recipients’ prior knowledge
but also their capacity to process the information, such as numeracy
and health literacy, as well as their preferences for how information
is presented [92].

7. Conclusion

Given that the benefits of vaccination are intangible while the
costs are tangible, the probability of Internet users to share neg-
ative (vs. positive) vaccination experiences via Web 2.0 tools is
potentially higher. As a result of the Internet and Web 2.0, private
and public concerns about vaccines have the potential to virally
spread across the globe in a quick, efficient and vivid manner. Web
2.0 may influence vaccination decisions by delivering information
that alters the perceived personal risk of vaccine-preventable dis-
eases or vaccination side-effects. It appears useful for public health
actors to place effortinto increasing the effectiveness of the existent
communication by using the opportunity of interactive, customized
communication; this may be facilitated by clearly providing the gist
of the intended message. One key to successful public health com-
munication is to identify those who are particularly vulnerable to
finding and using unreliable and misleading information. It seems
worthwhile that public health websites strive to be easy to find by
means of search engine optimization, especially when less knowl-
edgeable individuals are in need of reliable information about the
risks and benefits of vaccination.

Acknowledgments

All authors contributed to the planning and writing of this arti-
cle. The sequence of authors is alphabetical. We thank Brian ]J.
Zikmund-Fisher who also attended the conference and provided
input to an earlier draft of this contribution.

We gratefully acknowledge the sponsors of the Risk 2.0 meeting:
University of Erfurt; European Centre for Disease Prevention and
Control (ECDC); German Science Foundation (DFG; BE 3970/5-1);
and Forderverein zur Bekdmpfung der Viruskrankheiten e.V. We
thank the students Elisa Herbert, Dorothea Hahn, Philipp Schmid,
and Niklas Hochgiirtel for their support during the conference.

References

[1] Internetworldstats.com [Internet]. Available at http://www.Internetworld
stats.com/am/us.htm.

[2] Harris Interactive. The Harris Poll Shows Number of Cyberchondri-
acs - Adults Who Have Ever Gone Online for Health Information -
Increases to an Estimated 136 Million Nationwide; 2006. Available at:
http://www.harrisinteractive.com/vault/Harris-Interactive-Poll-Research-
FOR-IMMEDIATE-RELEASE-2006-08.pdf (21.09.2011).

[3] Fox S. Pew Internet & American Life Project: The Engaged E-Patient Popu-
lation; 2008. Available at: http://www.pewinternet.org/Reports/2008/The-
Engaged-Epatient-Population.aspx.


http://www.internetworldstats.com/am/us.htm
http://www.internetworldstats.com/am/us.htm
http://www.harrisinteractive.com/vault/Harris-Interactive-Poll-Research-FOR-IMMEDIATE-RELEASE-2006-08.pdf
http://www.pewinternet.org/Reports/2008/The-Engaged-Epatient-Population.aspx

3732 C. Betsch et al. / Vaccine 30 (2012) 3727-3733

[4] Kummervold PE, Chronaki CE, Lausen B, Prokosch HU, Rasmussen ], Santana
S, et al. eHealth trends in Europe 2005-2007: a population-based survey.
Journal of Medical Internet Research 2008;10(4):e42.

[5] Bean S]. Emerging and continuing trends in vaccine opposition website con-
tent. Vaccine 2011;29(10):1874-80.

[6] O'Reilly T. What Is Web 2.0? Design Patterns and Business Mod-
els for the Next Generation of Software; 2005. Available at:
http://oreilly.com/web2/archive/what-is-web-20.html.

[7] Musser ], O'Reilly T. O'Reilly Radar Report: Web 2.0 Principles and Best Prac-
tices: O'Reilly Media 2006:7.

[8] Witteman HO, Zikmund-Fisher BJ]. The defining characteristics of Web 2.0
and their potential influence in the online vaccination debate. Vaccine
2012;30:3734-40.

[9] Trepte S, Reinecke L. Unterhaltung online-Motive, Erleben, Effekte. In:
Schweiger W, Beck K, editors. Handbuch Online-Kommunikation. Wies-
baden: VS-Verlag; 2010. p. 211-33.

[10] Snyder LB, Hamilton MA. A meta-analysis of U.S. health campaign effects
on behavior: emphasize enforcement, exposure, and new information, and
beware the secular trend. In: Hornik RC, editor. Public health communica-
tion: Evidence for behavior change. Mahwah, NJ: Lawrence Erlbaum; 2002.
p. 357-84.

[11] Derzon JH, Lipsey MW. A meta-analysis of the effectiveness of mass-
communication for changing substance-use knowledge, attitudes, and
behavior. In: Crano WD, Burgoon M, editors. Mass media and drug preven-
tion: Classic and contemporary theories and research. Mahwah, NJ: Erlbaum;
2002. p. 231-58.

[12] Neuhauser L, Kreps GL. Rethinking communication in the e-health era. Journal
of Health Psychology 2003;8(1):7-23.

[13] Cassell MM, Jackson C, Cheuvront B. Health communication on the Internet:
an effective channel for health behavior change? Journal of Health Commu-
nication 1998;1998(3):71-9.

[14] Southwell BG, Yzer MC. When (and why) interpersonal talk matters for cam-
paigns. Communication Theory 2009;19(1):1-8.

[15] Dutta-Bergman M]. Health communication on the web: the roles of web
use motivation and information completeness. Communication Monographs
2003;70:264-74.

[16] Della LJ, Eroglu D, Bernhardt JM, Edgerton E, Nall J. Looking to the future of
new media in health marketing: deriving propositions based on traditional
theories. Health Marketing Quarterly 2008;25:147-74.

[17] Kasperson RE, Renn O, Slovic P, Brown HS, Emel ], Goble R, et al.
The social amplification of risk: a conceptual framework. Risk Analysis
1988;8(2):177-87.

[18] Kaplan AM, Haenlein M. Two hearts in three-quarter time: how to waltz the
social media/viral marketing dance. Business Horizons 2001;54(3):253-63.

[19] Abroms LC, Lefebvre RC. Obama’s wired campaign: lessons for public health
communication. Journal of Health Communication 2009;14:415-23.

[20] Thackeray R, Neiger BL, Hanson CL, McKenzie JF. Enhancing promotional
strategies within social marketing programs: use of Web 2.0 social media.
Health promotion practice 2008;9:338.

[21] Kreuter MW, Farrell D, Olevitch L, Brennan L. Tailored health messages: Cus-
tomizing communication with computer technology. Mahwah NJ: Lawrence
Erlbaum; 1999.

[22] Noar SM, Benac CN, Harris MS. Does tailoring matter? Meta-analytic review
of tailored print health behavior change interventions. Psychological Bulletin
2007;133(4):673-93.

[23] Davies P, Chapman S, Leask ]. Antivaccination activists on the World Wide
Web. Archives of Disease in Childhood 2002;87(1):22-5.

[24] Kata A. A postmodern Pandora’s box: anti-vaccination misinformation on the
Internet. Vaccine 2010;28(7):1709-16.

[25] Keelan], Pavri-Garcia V, Tomlinson G, Wilson K. YouTube as a source of infor-
mation on immunization: a content analysis. JAMA 2007;298(21):2482-4.

[26] Keelan ], Pavri V, Balakrishnan R, Wilson K. An analysis of the human
papilloma virus vaccine debate on MySpace blogs. Vaccine 2010;28(6):
1535-40.

[27] Skea ZC, Entwistle VA, Watt I, Russel | E. ‘Avoiding harm to others’ considera-
tions in relation to parental measles, mumps and rubella (MMR) vaccination
discussions - an analysis of an online chat forum. Social Science & Medicine
2008;67(9):1382-90.

[28] Betsch C, Renkewitz F, Betsch T, Ulshofer C. The influence of vaccine-
critical websites on perceiving vaccination risks. Journal of Health Psychology
2010;15(3):446-55.

[29] Leask]. Target the fence-sitters. Nature 2011;473:443-5.

[30] Betsch C. Innovations in communication: the Internet and the psychology of
vaccination decisions. Eurosurveillance 2011;16(17), pii=19849.

[31] Bundeszentrale fiir gesundheitliche Aufklarung. Elternbefragung zum Thema
Jmpfen im Kindesalter Ergebnisbericht Mai 2011.

[32] BMRB. Social Research Childhood immunisation: Wave 24 report - England
and minority ethnic respondents. Unpublished report 2004.

[33] Hughes JH, Cates JR, Liddon N, Smith ]S, Gottlieb SL, Brewer NT. Disparities
in how parents are learning about the human papillomavirus vaccine. Cancer
Epidemiology Biomarkers & Prevention 2009;18:363-72.

[34] Armitage CJ, Conner M. Social cognition models and health behavior: a struc-
tured review. Psychology and Health 2000;15:173-89.

[35] Renner B, Schwarzer R. Social-cognitive factors predicting health behavior
change. In: Suls J, Wallston K, editors. Social psychological foundations of
health and illness. Oxford: Blackwell; 2003. p. 169-96.

[36] Alkuwari MG, Selim NA, Nazzal ZAS, Al-Nuaimi SA. Pandemic influenza
A/H1NT1 vaccination uptake among health care workers in Qatar: motivators
and barriers. Vaccine 2011;29:2206-11.

[37] Brewer NT, Chapman GB, Gibbons FX, Gerrard M, McCaul KD, Wein-
stein ND. Meta-analysis of the relationship between risk perception and
health behavior: the example of vaccination. Health Psychology 2007;26(2):
136-45.

[38] Gaygisiz U, Gaygisiz E, Ozkan T, Lajunen T. Why were Turks unwilling to
accept the A/H1N1 influenza-pandemic vaccination? People’s beliefs and per-
ceptions about the swine flu outbreak and vaccine in the later stage of the
epidemic. Vaccine 2010;29:329-33.

[39] Liao Q, Cowling BJ, Lam WWT, Fielding R. Factors affecting intention to
receive and self-reported receipt of 2009 pandemic (H1N1) vaccine in Hong
Kong: a longitudinal study. PLoS ONE 2011;6(3):e17713, doi: 10.1371/jour-
nal.pone.0017713.

[40] Renner B, Reuter T. The numbers of risk affect-related risk perception and
vaccination: the case of the new A HIN1 influenza. Submitted for publication.

[41] Weinstein ND. Perceived probability perceived severity and health-protective
behavior. Health Psychology 2000;19:65-74.

[42] Loewenstein G, Weber E, Hsee C, Welch N. Risk as feelings. Psychological
Bulletin 2001;127:267-86.

[43] Slovic P, Peters E. Risk perception and affect. Current Directions in Psycholog-
ical Science 2006;15(6):322-5.

[44] Cacioppo JT, Berntson GG. Relationship between attitudes and evaluative
space: a critical review, with emphasis on the separability of positive and
negative substrates. Psychological Bulletin 1994;115:401-23.

[45] Lang PJ, Bradley MM, Cuthbert BN. Motivated attention: affect, activation,
and action. In: Lang PJ, Simons RF, Balaban M, editors. Attention and ori-
enting: Sensory and motivational processes. Hillsdale, NJ: Erlbaum; 1997.
p. 97-135.

[46] Bauch CT, Earn DJD. Vaccination and the theory of games. Proceedings
of the National Academy of Sciences of the United States of America
2004;101:13391-4.

[47] Institue of Medicine of the National Academics. Adverse Effects of
Vaccines: Evidence and Causality. Available at http://www.iom.edu/
Reports/2011/Adverse-Effects-of-Vaccines-Evidence-and-Causality.aspx.

[48] Schneeweil3 B, Pfleiderer M, Keller-Stanislawski B. Impfsicherheit heute.
Deutsches Arzteblatt 2008;105:590-5.

[49] Leask J, Chapman S, Robbins SCC. All manner of ills: the features of serious
diseases attributed to vaccination. Vaccine 2010;28:3066-70.

[50] Black S, Eskola ], Siegrist CA, et al. Importance of background rates of disease
in assessment of vaccine safety during mass immunisation with pandemic
H1N1 influenza vaccines. Lancet 2009;374:2115-22.

[51] Fox S., Rainie L. Vital decisions. [Internet] Available at http://www pewinter-
net org/.

[52] FoxS.(2006).Pew Internet & American Life Project: http://www.pewinternet.
org/Reports/2006/0Online-Health-Search-2006.aspx.

[53] Surowiecki ]J. The wisdom of crowds why the many are smarter than the few.
New York: Doubleday Books; 2004.

[54] Giles ]. Internet encyclopaedias go head to head. Nature 2005;438:900-1.

[55] Kata A. Anti-vaccine activists, Web 2. 0, and the postmodern paradigm - an
overview of tactics and tropes used online by the anti-vaccination movement.
Vaccine 2012;30:3778-89.

[56] Robert Koch-Institute. Paul-Ehrlich-Institute. Vaccination - 20 objections and
responses. 2007. Available from: http://www.rki.de/cIn-169/nn_216436/EN/
Content/Prevention/Vaccination/Vaccination..download,templateld=raw,
property=publicationFile.pdf/Vaccination.download.pdf.

[57] Scullard P, Peacock C, Davies P. Googling children’s health: reliability
of medical advice on the internet. Archives of Disease in Childhood
2010;95(8):580-2.

[58] Betsch C, Wicker S. How German medical students perceive influenza and
vaccination risks in relation to knowledge about vaccination and personal
e-health use. Vaccine 2012, http://dx.doi.org/10.1016/j.vaccine.2011.12.021.

[59] Cotton SR, Gupta SS. Characteristics of online and offline health informa-
tion seekers and factors that discriminate between them. Social Science &
Medicine 2004;59:1795-806.

[60] Zillien N, Hargittai E. Digital distinction: status-specific. Internet Uses Social
Science Quarterly 2009;90(2):274-91.

[61] Freese ], Rivas S, Hargittai E. Cognitive ability and internet use among older
adults poetics. Journal of Empirical Research on Culture the Media and the
Arts 2006;34(4):236-49.

[62] Zarcadoolas C, Pleasant A, Greer D. Understanding health literacy: an
expanded model. Health Promotion International 2005;20:195-203.

[63] Hargittai E. Survey measures of web-oriente. Digital Literacy Social Science
Computer Review 2005;23(3):371-9.

[64] Hargittai E. An update on survey measures of web-oriente. Digital Literacy
Social Science Computer Review 2009;27(1):130-7.

[65] Downs ]S, de Bruin WB, Fischhoff B. Parents’ vaccination comprehension and
decisions. Vaccine 2008;26(12):1595-607.

[66] Reyna VF, Nelson WL, Han PK, Dieckmann NF. How numeracy influences
risk comprehension and medical decision making. Psychological Bulletin
2009;135:943-73.

[67] Booth A. A beautiful arm; a history of the vaccination delusion. London: Low,
Marston; 1909.

[68] Spier RE. Perception of risk of vaccine adverse events: a historical perspective.
Vaccine 2002;20(Suppl):78-84.


http://oreilly.com/web2/archive/what-is-web-20.html
http://www.iom.edu/Reports/2011/Adverse-Effects-of-Vaccines-Evidence-and-Causality.aspx
http://www%20pewinternet%20org/
http://www.pewinternet.org/Reports/2006/Online-Health-Search-2006.aspx
http://www.rki.de/cln_169/nn_216436/EN/Content/Prevention/Vaccination/Vaccination__download,templateId=raw,property=publicationFile.pdf/Vaccination_download.pdf

C. Betsch et al. / Vaccine 30 (2012) 3727-3733 3733

[69] Poland GA, Jacobson RM. The age-old struggle against the antivaccinationists.
The New England Journal of Medicine 2011;364(2):97-9.

[70] Zingg A., Siegrist M. Measuring people’s knowledge about vaccination: devel-
oping a one-dimensional scale. Vaccine. in press.

[71] Robichaud P.,MorraD., Wilson K., Tomlinson G., Hawken ., Beard L., Keelan JE.
Vaccine-critical videos on YouTube and their impact on medical students’ atti-
tudes about seasonal influenza immunization: a pre and post study. Vaccine.
doi:10.1016/j.vaccine.2011.11.032, in press.

[72] Nicholson M, Leask ]. Lessons from an online debate about measles-mumps-
rubella (MMR) immunization. Vaccine 2012;30:3806-12.

[73] Prensky M. Digital Natives, Digital Immigrants. 2001; http://www.
marcprensky.com/writing/Prensky%20-%20Digital%20Natives,%20Digital%20
Immigrants%20-%20Part1.pdf.

[74] Hobson-West P. ‘Trusting blindly can be the biggest risk of all’: organized
resistance to childhood vaccination in the UK. Sociology of Health and Illness
2007;29(2):198-215.

[75] Leask J. Understanding immunisation controversies. University of Sydney;
2003.

[76] Sporton RK, Francis SA. Choosing not to immunise: are parents making
informed decisions? Family Practice 2001;18:181-8.

[77] Larson HJ, Cooper LZ, Eskola J, Katz SL, Ratzan S. Addressing the vac-
cine confidence gap. The Lancet 2011, Special Issue: New Decade of
2011;Vaccines:59-68.

[78] European Medicines Agency [Internet]. http://www.ema.europa.eu/
docs/en_GB/document_library/Press_release/2011/07/WC500109182.pdf.

[79] Monteyne P, André FE. Is there a causal link between hepatitis B vaccination
and multiple sclerosis? Vaccine 2000;18(19):1994-2001.

[80] Price CS, et al. Prenatal and infant exposure to thimerosal from vaccines and
immunoglobulins and risk of autism. Pediatrics 2010;126(4):656-64.

[81] Wakefield AJ, Murch SH, Anthony A, Linnell ], Casson DM, Malik M, et al.
Ileal-lymphoid-nodular hyperplasia non-specific colitis and pervasive devel-
opmental disorder in children. Lancet 1998;351(9103):637-41.

[82] The Lancet Retraction—Ileal-lymphoid-nodular hyperplasia non-specific
colitis and pervasive developmental disorder in children. The Lancet
2010;375:445.

[83] Yahya M. ‘Polio vaccines — No thank you! Barriers to polio eradication in
northern Nigeria'. African Affairs 2007;106(423):185-204.

[84] Ganapati M. Human papillomavirus vaccine project stirs controversy in India.
BM] 2010;340:c1775.

[85] Zimmerman R, Wolfe R, Fox D, Fox ], Nowalk M, Troy ], Sharp L. Vaccine criti-
cism on the world wide web. Journal of Medical Internet Research 2005;7(2):
No Pagination Specified.

[86] Winterbottom A, Bekker H, Conner M, Mooney A. Does narrative informa-
tion bias individual’s decision making? A systematic review. Social Science &
Medicine 2008;67:2079-88.

[87] Hinyard Lj, Kreuter MW. Using narrative communication as a tool for health
behavior change: a conceptual, theoretical, and empirical overview. Health
Education & Behavior 2007;34:777-92.

[88] Reyna VF. Atheory of medical decision making and health Fuzzy Trace Theory.
Medical Decision Making 2008;28(6):850-65.

[89] Huber O, Wider R, Huber OW. Active information search and complete infor-
mation presentation in naturalistic risky decision tasks. Acta Psychologica
1997;95(1):15-29.

[90] Betsch C, Renkewitz F. Langfristige Auswirkungen einer Informationssuche
auf impfkritischen Internetseiten [Long-term effects of an information
search on vaccince-critical Internet sites]. Pravention 2009;32:125-8. Ger-
man English version available from first author.

[91] Betsch C, Ulshofer C, Renkewitz F, Betsch T. The influence of narrative vs. sta-
tistical information on perceiving vaccination risks. Medical Decision Making
2011;31(5):742-53.

[92] Fagerlin A, Wang C, Ubel PA. Reducing the influence of anecdotal reasoning
on people’s health care decisions: is a picture worth a thousand statistics.
Medical Decision Making 2005;25:398-405.

[93] Fischhoff B., Brewer N., Downs JS. editors. Communicating risks and benefits:
An evidence-based user’s guide Washington DC: USFDA 2011; Available at
http://wwwfdagov/AboutFDA/ReportsManualsForms/Reports/ucm268078
htm.

[94] de Quincey E, Kostkova P. Early warning and outbreak detection using social
networking websites: the potential of Twitter. In: Electronic healthcare.
Berlin Heidelberg: Springer; 2010. pp. 21-24.

[95] Fishhoff B. Chapter 4: Duty to inform. In: Fischhoff B, Brewer N, Downs ]S,
editors. Communicating risks and benefits: An evidence-based user’s guide.
Washington DC: USFDA; 2011.

[96] Bunge M, Miihlhauser I, Steckelberg A. What constitutes evidence-based
patient information? Overview of discussed criteria. Patient Education and
Counseling 2010;78:316-28.

[97] Gigerenzer G, Gaissmaier W, Kurz-Milcke E, Schwartz LM, Woloshin S. Help-
ing doctors and patients make sense of health statistics. Psychological Science
in the Public Interest 2007;8:53-96.

[98] Dieckmann NF, Slovic P, Peters E. The use of narrative evidence and
explicit likelihood by decision makers varying in numeracy. Risk Analysis
2009;29(10):1473-88.

[99] Ditto PH, Pizarro DA, Epstein EB, Jacobson JA, MacDonald TK. Visceral
influences on risk-taking behavior. Journal of Behavioral Decision Making
2006;19:99-113.

[100] van Gelder JL, de Vries RE, van der Plight ]. Evaluating a dual-process model of
risk: affect and cognition as determinants of risky choice. Journal of Behavioral
Decision Making 2008;22:45-61.

[101] Reuter T, Renner B. Who takes precautionary action in the face of
the new HIN1 influenza? Prediction of who collects a free hand
sanitizer using a health behavior model. PLoS ONE 2011;6(7):e22130,
doi:1013.71/journal.pone.0022130.

[102] Chapman GB, Coups EJ. Emotional and preventive health behavior:
worry, regret, and influenza vaccination. Health Psychology 2006;25:
82-90.

[103] Weinstein N, Kwitel A, McCaul K, Magnan R, Gerrard M, Gibbons F. Risk
perceptions, assessment and relationship to influenza vaccination. Health
Psychology 2007;26(2):146-51.

[104] Covey ]. A meta-analysis of the effects of presenting treatment benefits in
different formats. Medical Decision Making 2007;27(5):638-54.

[105] Fagerlin A, Ubel PA, Smith DM, Zikmund-Fisher B]. Making numbers mat-
ter: present and future research in risk communication. American Journal of
Health Behavior 2007;31:547-56.

[106] Brewer NT., Richman AR., DeFrank JT., Reyna VF., Carey LA. Improving com-
munication of breast cancer recurrence risk. Breast Cancer Research and
Treatment. doi:10.1007/s10549.011.1791.9, in press.

[107] Ancker ]S, Chan C, Kukafka R. Interactive graphics to demonstrate health
risks: formative development and qualitative evaluation. Journal of Health
Communication 2009;14:461-75.

[108] Lipkus IM. Numeric verbal and visual formats of conveying health risks: sug-
gested best practices and future recommendations. Medical Decision Making
2007;27:696-713.

[109] Paling J. Strategie to help patients understand risks. British Medical Journal
2003;327(7417):745-8.

[110] Reyna VF, Brainerd CJ. Numeracy ratio bias and denominator neglect in
judgments of risk and probability. Learning and Individual Differences
2008;18(1):89-107.

[111] Zikmund-Fisher BJ, Fagerlin A, Ubel PA. Improving understanding
of adjuvant therapy options by using simpler risk graphics. Cancer
2008;113(12):3382-90.

[112] Zikmund-Fisher BJ, Angott AM, Ubel PA. The benefits of discussing adjuvant
therapies one at a time instead of all at once. Breast Cancer Research and
Treatment 2011;129:79-87, doi:10.1007/s10549-010-1193-4.

[113] Galesic M, Garcia-Retamero R. Statistical numeracy for health: a cross-
cultural comparison with probabilistic national samples. Archives of Internal
Medicine 2010;170:462-8.

[114] O’Connor AM, Pennie RA, Dales RE. Framing effects on expectations decisions
and side effects experienced: the case of influenza immunization. Journal of
Clinical Epidemiology 1997;49(11):1271-6.

[115] Wallace C, Leask ], Trevena LJ. Effects of a web based decision aid on
parental attitudes to MMR vaccination: a before and after study. BM]
2006;332(7534):146-9.

[116] http://decisionaid ohri ca/AZsearch php?criteria=immunization.

[117] Connolly T, Reb ]J. Towards interactive, Internet-based decision aid for
vaccination decisions: better information alone is not enough. Vaccine
2012;30:3813-8.

[118] Hess R, Visschers VHM, Siegrist M. Risk communication with pictographs:
the role of numeracy and graph processing. Judgment and Decision Making
2011;6(3):263-74.

[119] Keller C, Siegrist M. Effect of risk communication formats on risk per-
ception depending on numeracy. Medical Decision Making 2009;29(4):
483-90.

[120] Reyna VF. Risk perception and communication in vaccination decisions: a
Fuzzy-Trace Theory approach. Vaccine 2012;30:3790-7.

[121] Kiihberger A, Tanner C. Risky choice framing: task versions and a compari-
son of prospect theory and fuzzy-trace theory. Journal of Behavioral Decision
Making 2010;23(3):314-29.

[122] Reyna VF. How people make decisions that involve risk: a dual process
approach. Current Directions in Psychological Science 2004;13:60-6.

[123] Reyna VF, Adam MB. Fuzzy-trace theory risk communication and prod-
uct labeling in sexually transmitted diseases. Risk Analysis 2003;23:
325-42.

[124] Leask ], Chapman S. ‘The cold hard facts’ immunisation and vaccine pre-
ventable diseases in Australia’s newsprint media 1993-1998. Social Science
and Medicine 2002;54(3):445-57.

[125] http://www.health.gov.au/Internet/immunise/publishing.nsf/content/uci-
myths-guideprov.



http://dx.doi.org/10.1016/j.vaccine.2011.11.032
http://www.marcprensky.com/writing/Prensky%20-%20Digital%20Natives,%20Digital%20Immigrants%20-%20Part1.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Press_release/2011/07/WC500109182.pdf
http://wwwfdagov/AboutFDA/ReportsManualsForms/Reports/ucm268078%20htm
http://dx.doi.org/10.1007/s10549.011.1791.9
dx.doi.org/10.1007/s10549-010-1193-4
http://decisionaid%20ohri%20ca/AZsearch%20php%3Fcriteria=immunization

	Opportunities and challenges of Web 2.0 for vaccination decisions
	1 Defining Web 2.0
	2 How may Web 2.0 influence vaccination decisions?
	3 Online vaccination information in the era of Web 2.0
	3.1 Anti-vaccination activists’ Web 2.0 efforts
	3.2 Information that alters risk perceptions and vaccination intentions: the power of narratives
	3.3 Web 2.0 challenges for (Public)health communicators
	3.4 The difficulty with numbers

	4 Communicating gist
	5 Open questions
	6 Recommendations for practice
	7 Conclusion
	Acknowledgments
	References


