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Abstract

The purpose of this study was to develop an effective health communication strategy to guide the decision-making process of
parents considering getting their children HPV vaccines. Using inoculation theory and findings on tone of voice as theoretical
frameworks, the present study conducted a 2 (message type: inoculation vs. supportive) X 2 (tone of voice: human voice vs.
organizational voice) mixed experiment with a total of 231 U.S. parents (either mother or father of a child eligible for the
HPV vaccine). The results revealed that HPV vaccination promotions based on the inoculation message were more likely
to generate positive attitudes toward the vaccination, higher intention to vaccinate their children, and higher intention to
spread positive word of mouth (WOM) about HPV vaccination. Also, HPV vaccination promotions in the human voice were
likely to increase the WOM intention more than those in the organizational voice. In regard to an interaction effect, human
voice turned out to be more effective than organizational voice to generate the WOM intention when it comes to supportive
messages; inoculation-based messages were similarly effective across the human and the organizational voice condition.

Keywords Inoculation theory - Human voice - Tone of voice - HPV vaccine

Introduction

Human papillomavirus (HPV) vaccination is recommended
for adolescents to prevent life threatening health conse-
quences such as cancer. However, many parents choose
not to vaccinate their children. Such vaccine avoidance has
worsened since COVID-19 and the vaccination rates have
remained below pre-pandemic levels [1]. Misinformation
from the anti-vaccine movement is a primary source that
hinders vaccination attempts [2—4] while increasing parents’
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concern about HPV vaccines [5]. Despite the regulations on
anti-vaccine posting on social media, it continues to affect
people by raising issues via the internet [6].

To overcome these barriers, the present study identifies
two message factors to help parents’ HPV vaccine decision
making: inoculation message and tone of voice. The study
aims to test “immunization” effects against misinformation
about HPV vaccines based on inoculation theory. Inocula-
tion theory posits that presenting a warning about possible
attack messages (e.g., anti-vaccine information) and a refu-
tation (e.g., counter-argument against anti-vaccine informa-
tion) will work as an antibody to protect people’s stance on
an issue [7].

As communication style can alter how people perceive
a certain message [8], the current study tests the role of
tone of voice (e.g., organizational voice vs. human voice) in
delivering inoculation messages about HPV vaccine. To be
specific, organizational voice refers to messages from a third
person perspective with didactic tone while human voice
uses first person perspectives based on a conversational tone.
Prior research suggests the outperformance of human voice
over organizational voice in increasing positive responses
to messages.
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Our findings from an experimental survey with a sample
of 231 U.S. parents confirmed the positive contribution of
inoculation-based messages to improving pro-vaccination
perceptions and behavioral intentions as well as the out-
performance of human voice in generating word-of-mouth
(WOM) intention. These findings suggest communication
practitioners to actively apply inoculation features in HPV
vaccination campaign messages development, while further
utilizing conversational tone of voice.

Literature Review
Inoculation Theory

The basic assumption of the inoculation theory is based on
a typical inoculation process. For example, routine vacci-
nations in the clinical setting involve patients receiving a
weakened dose of a virus (e.g., the flu vaccine) to produce an
antibody that can protect their body against stronger versions
of the virus (e.g., the flu). Similarly, McGuire [9] proposed
an assumption that individuals can be inoculated against
future attack messages regarding a given topic in much the
same way individuals can be inoculated against a virus. In
terms of communication process, pretreatment messages
offer weakened versions of counterarguments, creating a
“cognitive antibody” that can stimulate individuals’ intellec-
tual defense system to overcome subsequent attack messages
[7]. In the context of HPV vaccine issue, the pretreatment
messages protect people from conflicting arguments about
HPYV vaccines such as rumors and misinformation.

The inoculation message consists of two main elements:
forewarning and refutational preemption. Forewarning mes-
sages play a role in warning of some of the attack messages
people may encounter about an issue. The forewarning mes-
sage is presented before the refutational preemption to let
people know about possible future attacks. For example, at
the beginning of a vaccine promotional message, the mes-
sage sender (e.g., CDC) warns that people may encounter
anti-HPV vaccine information that are very persuasive,
which will encourage people to think carefully about their
own position toward the vaccine. By using forewarning, the
inoculation message can elicit an essential part of the incau-
tion process—threat. Threat is defined as a feeling toward
possible counterarguments people have [10] and is a starting
point of the inoculation process that elicits motivation to
defend people’s current attitude by counterarguing [9, 10].

Refutational preemption refers to specific content that
receivers can employ to strengthen their attitudes against
subsequent change [11]. Specifically, the refutational
preemption not only presents the opposite side of the infor-
mation, but also arguments and evidence that can be used to
refute arguments presented in subsequent attack messages.

In terms of the HPV vaccine issue, refutational preemption
messages point out the typical arguments of HPV vaccine
opponents, such as HPV vaccine being unsafe based on
vaccine-adverse cases. At the same time, the message pro-
vides information that can be used as a counterargument. For
example, it might explain that the vaccine opponents’ data
included health problems caused by conditions that were not
directly linked to vaccines, and that more than 200 catego-
ries of side effects were tested and no correlation was found.

A typical experimental setup for testing the inoculation
theory is comparing the inoculation messages with sup-
portive messages. Supportive messages reflect one-sided
information as opposed to the inoculation messages and it
focuses only on bolstering information about an issue [12].
In terms of HPV vaccine, the supportive message can rep-
resent common HPV vaccine promotional campaigns by a
manufacturer (e.g., GARDASIL) or by CDC. All informa-
tion aims to reinforce positive aspects of an issue rather than
altering to possible counterarguments. Therefore, given the
fact that anti-vaccine messages are prevalent, it is a mean-
ingful approach based on reality to test which of supportive
message and inoculation message can help vaccine decision
making more effectively.

Outcomes of Inoculation Messages: Attitudes
and Behavioral Intentions

Early studies [7, 13, 14] and recent studies [15, 16] have
found superior effects of inoculation messages on attitudes
and behavioral intentions. For instance, Maertens et al. [15]
found that inoculation messages promoted resistance to
misinformation about climate change while it elicited more
positive attitude and strong intention to follow inoculation
messages than people who were exposed to supportive or
no-treatment conditions.

Beyond attitude and intention, according to Compton and
Pfau [17], inoculation treatments work at an interpersonal
level and promote the intention to talk about the issue and
the contents, which is known as word of mouth (WOM).
Such theoretical implications have also been revealed in
recent studies. For example, according to Clear et al. [18],
people exposed to inoculation showed higher tendency to
talk about the issue and contents while actively searching for
additional information as a part of post-inoculation behav-
iors. Considering that WOM is one of the main factors influ-
encing vaccine decisions [19], it is important to see whether
inoculation messages increase WOM intention for vaccine
contents delivered by health authorities.

The consistent and strong effect of the inoculation treat-
ment provides a cue to assuming that the same effects can
occur in the context of vaccine communication. Although
studies comparing inoculation messages and supportive

@ Springer



792

Journal of Community Health (2022) 47:790-799

messages about vaccines are rare, a study by Jolley and
Douglas [20] found that using counter-argument function
of inoculation theory is effective at increasing the intention
to vaccinate children.

Based on the discussions above, the current study pro-
poses the following hypothesis:

H1 HPYV vaccine promotional messages delivered through
inoculation messages will elicit (a) more positive attitude
toward HPV vaccination, (b) higher intention to vaccinate
one’s child, and (c) higher intention to spread positive WOM
about HPV vaccination, compared to supportive messages.

Tone of Voice

The topics above focused on the issue of what to deliver to
target audiences, since providing appropriate message con-
tent is the starting point of health communication. At the
same time, however, the method of delivery is as important
as the content because it can alter the message effects. To
answer the question of how to deliver a message, there are
two considerations: (a) knowing the most preferred medium
and (b) understanding the characteristics of that medium.
By doing so, health practitioners can convey their message
in the best possible way to influence people’s perception.

In terms of health communication, the Internet is the most
preferred medium for information seeking including vaccine
information [21, 22]. One interesting aspect of online com-
munication is that people expect to experience more inter-
personal communication through the Internet than through
traditional media [23]. The Internet’s interactive functions
(e.g., comments, feedback options) make people consider
online communication as somewhat like having conversa-
tions with real people. Hence, the tone of voice has emerged
as a crucial part of online communication [24, 25].

According to previous studies on online communica-
tion, there are two types of tone of voice: conversational
human voice and organizational voice. The major difference
between the two is whether the provided content is based
on a conversational format in the first person (human voice)
or based on a third person account (organizational). Spe-
cifically, the strategy of using human voice gives the mes-
sage an interpersonal tone by focusing on the first person’s
perspectives and addressing personal anecdotes to “convey
some sense of human attributes existing behind an organi-
zational facade” ([26], p. 409). By doing so, the perceived
conversational human voice is enhanced, which can lead to
a more positive attitude toward an organization or an issue.
In contrast to the human voice strategy, organizational voice
solely depends on a third person perspective and straight-
forward facts.

The effect of tone of voice was tested in several previ-
ous studies in public relations [27], marketing [28] and
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crisis management [24, 29]. Although the academic back-
grounds of the studies are somewhat different, all of them
found consistent superior effects of conversational human
voice on attitude toward an organization [29]. The reason
is that the human voice strategy generates perceptions of
transparency and openness in an organization’s dialogue
with its public [30]. Furthermore, the positive impression
of communication makes people satisfied with their rela-
tionships with the organization online [26, 31, 32], which
leads strong intention to engage in WOM communication
about the organization in a positive way [27].

Even in crisis cases, where there can be conflicting
opinions on an issue that can have a negative impact on the
organization, human voice mitigates the negative attitude
people have and moderates the effects of crisis response
strategies from organizations [24]. The previous outcome
is meaningful for vaccine communication as well, given
the fact that the vaccine issues have similarities with crisis
cases. For instance, the HPV vaccine issue is based on
conflicts, which may result in negative impressions toward
the issue, as in crisis cases. Although empirical studies
investigating a link between tone of voice and vaccine
information processing are rare, the consistent previous
outcomes related to tone of voice provide a reasonable
foundation to assume this link.

Based on the discussions above, the current study pro-
poses the following hypothesis and research question:

H2 HPYV vaccine promotional messages that are delivered
through human voice will elicit (a) more positive attitude
toward HPV vaccination, (b) higher intention to vaccinate
one’s child, and (c) higher intention to spread positive WOM
about HPV vaccination, compared to messages delivered
through organizational voice.

RQ1 Are there any interaction effects between message type
(inoculation message vs. supportive message) and tone of
voice (human voice vs. organizational voice) on (a) attitude
toward HPV vaccination, (b) intention to vaccinate one’s
child, and (c) intention to spread positive WOM about HPV
vaccination?

Method

A 2 (message type: inoculation vs. supportive message) X 2
(tone of voice: human vs. organizational voice) mixed exper-
iment was conducted, with message type being a between-
subjects factor and tone of voice being a within-subjects
factor. A total of 231 U.S. parents, either mother or father of
a child eligible for the HPV vaccine, were recruited, as the
actual decision makers regarding HPV vaccination would be
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Table 1 The demographics of participant parents

N % M SD

Gender

Female 144 62.6

Male 86 37.5
Race/ethnicity

Caucasian 183 79.2

African American 18 7.8

Hispanic 12 4.8

Asian 11 4.8

Native American 2 0.7

Pacific Islander 1 0.3

Another 4 1.4
Age

Participants 42.43 8.69

Participants’ children 15.28 3.92

parents [33]. Amazon’s Mechanical Turk (MTurk), a web-
based platform for participants recruiting, was used and
each participant was given 1.10 U.S. dollars as compensa-
tion. Table 1 illustrates the demographic information of the
participants.

Procedure

An online experimental survey was conducted. Participants
who consented to participate in the study were randomly
assigned to either the inoculation or the supportive message
condition. The participants’ pre-existing attitudes toward HPV
vaccination and their perceived trustworthiness of the govern-
ment handling the HPV vaccine issue were measured. Each
participant then read either two inoculation-based or two sup-
portive HPV vaccination promotional messages, one written
in the human voice and another in the organizational voice
(see Table 2 for experimental conditions). To reduce influ-
ence a single particular message topic may exert in participant
reactions, two most common HPV vaccine related topics (e.g.,
vaccine safety issue vs. sexual inactivity of kids) were used.
Manipulation check questions were followed. Then the partici-
pants read a separate attack message on the topic of vaccine
safety and another on the topic of HPV vaccination during
the early adolescence and answered questions to assess the
dependent variables. At the end of the survey, demographic

Table 2 Assignments of participants

information including gender, age, children’s age, and political
affiliation was collected.

Stimulus Messages

Stimulus messages were developed based on facts about HPV
vaccination found on the websites of the CDC, the National
Institutes for Health (NIH) and previous studies. The messages
were consistent in terms of the overall format, flow, and length
across the experimental conditions.

Message Type

Based on the prior studies [34, 35], inoculation messages
provided a forewarning which lets the reader know about the
existence of potentially persuasive anti-HPV vaccination per-
spectives. The forewarning message warned that some of the
information people were likely to face on the HPV vaccine
issue would be “very persuasive, and they might cause them to
question their own position to vaccinate their children”.

The refutational preemption messages introduced evidence-
based refutations against anti-HPV vaccination messages. For
instance, in terms of the HPV vaccine safety issue, the mes-
sage pointed out that vaccine opponents claim that data shows
the HPV vaccine may cause serious side effects leading to
hospitalization or life-threatening events. Along with the argu-
ment, the message provided refutations explaining that more
than 200 categories of side effects have been examined, and
no clear evidence supporting the opponents’ arguments was
found.

Supportive messages focused on bolstering the beneficial
aspects of the HPV vaccine. Hence, the messages emphasized
that the HPV vaccine is effective and safe. For the supportive
message conditions, there was no additional information such
as forewarnings and refutations.

Tone of Voice

Mock web pages of the CDC were created to deliver the mes-
sage stimulus in either human or organizational voice. Based
on Kelleher’s [31] conceptualization of human voice, web
pages using human voice were written in the first person (i.e.,
“I would like to let you know that HPV vaccination has been
shown to be very effective”) and provided the speaker’s mock
blog to make an impression of personal conversation. Contrary
to the human voice condition, using an organizational voice

Condition 1: inoculation message (n=111)

Human voice

Organizational voice Human voice

Condition 2: supportive message (n=120)

Organizational voice

On the topic of either HPV vaccine safety or HPV vaccination available On the topic of either HPV vaccine safety or HPV vaccination avail-

during the early adolescence

able during the early adolescence

@ Springer
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provided the same information in the third person perspec-
tives (i.e., “CDC announces that HPV vaccination has been
shown to be very effective”) and provided official website
address. All the information stated in the message was the
same across experimental conditions, but the tone of voice
was manipulated.

Attack Messages

Attack messages (anti-vaccine information; e.g., serious side
effects of HPV vaccines) were presented after the vaccina-
tion promotional message to see if participants in inocula-
tion conditions reacted differently than those in supportive
conditions. Attack messages were created based on vaccine
opponents’ arguments found online.

Measures
Attitude Toward HPV Vaccination

A 7-item semantic differential scale was used, anchored by
the following bipolar adjective pairs [36, 37]: bad/good,
harmful/beneficial, foolish/wise, threatening/assuring, and
risky/safe («=0.97).

Intention to Vaccinate One’s Child

To measure how likely the participants were to vaccinate
their children after reading the stimuli, three items on a
7-point bipolar scale adapted from Abhyankar et al. [36]
were used (e.g., “I intend to vaccinate my child against
HPV”) (a=89).

WOM Intention

The current study used four items (e.g., “I would encour-
age family members or relatives to get HPV vaccines;” “I
would encourage friends to get HPV vaccines”), which
were derived from Brown et al. [38], to measure intention to
spread positive WOM about HPV vaccination (1 =extremely
unlikely, 7 =extremely likely) (x=0.92).

Control Variables

Perceived trustworthiness of the government handling the
HPV vaccination, political affiliation, and prior attitudes
toward HPV vaccine served as control variables. The level
of trust in government was measured by using seven 7-point
Likert scale items (x=0.93) derived from Myers [39].

@ Springer

Political affiliation was measured by using a 7-point Likert
scale (1 =very conservative, 7 =very liberal) derived from
[40]. Prior attitude toward HPV vaccination was measured
based on the same scale addressed above to measure attitude.
Each variable was controlled as prior research has found
a negative association among political affiliation, trust in
governments, prior attitudes, and vaccine decision [40—42].

Results
Manipulation Check
Message Type

Participants were asked about whether or not the message
provided information about counter arguments against
HPV vaccine and refutations on a 7-point scale ranging
from 1 (not at all) to 7 (very much). Participants perceived
inoculation messages as providing forewarnings and refuta-
tions (M =5.26, SD=0.7) more than supportive messages
(M=2.73,SD=0.7), (14)=10.71, p<0.05.

Tone of Voice

Nine items were derived from Kelleher and Miller [26]
and asked how participants perceived the tone of voice
embedded on the given message on a 7-point Likert scale
ranging from strongly disagree (1) to strongly agree (7)
(e.g., “this web page invites people to conversation,” “this
web page is open to dialogue”) (a=83). The results indi-
cated that manipulation of tone of voice was successful,
F(1,229)=2284.46, p <0.05, as the human voice condition
produced a higher level of perception of conversational voice
(M=4.81, SE=0.05) than the organizational voice condition
(M=3.82, SE=0.06).

Hypothesis and Research Question Tests

To test the proposed hypotheses and research questions, a
series of repeated ANCOVA was performed, with prior atti-
tude toward HPV vaccination, political affiliation, and per-
ceived trustworthiness of government serving as covariates.

H1 was supported. There were significant main effects
of message type on attitude toward HPV vaccination,
F(1,228)=8.48, p<0.05, ;12=0.O3, intention to vacci-
nate one’s child, F(1,228)=28.26, p<0.05, 172=0.02, and
intention to spread positive WOM about HPV vaccination,
F(1,228)=9.48, p<0.05, 712 =0.04. HPV vaccine promo-
tions delivered through inoculation messages would lead
to (a) more positive attitude toward HPV vaccination, (b)



Journal of Community Health (2022) 47:790-799

795

Table 3 Means of dependent
variables across message types

Inoculation message Supportive message

M (SD) M (SD)
Attitude toward vaccination 4.60 (0.14) 3.98 (0.14)
Intention to get one’s child vaccinated 4.22 (0.15) 3.76 (0.15)
Intention to spread positive word-of-mouth 4.15 (0.15) 3.49 (0.14)
(WOM)
Fig. 1 Interaction of message 45
type and tone of voice on word-
of-mouth (WOM) intention
4
s====Human voice
s====Qrganizational voice
35
3
Supportive Inoculation

Table 4 Means of word-of-mouth (WOM) intention across message
types and tone of voice

Inoculation message ~ Supportive message

M (SD) M (SD)
Human voice 4.20 (0.16) 3.64 (0.15)
Organizational voice 4.11 (0.15) 3.34 (0.14)

higher intention to vaccinate one’s child, and (c) higher
intention to spread positive WOM about HPV vaccination,
compared to supportive messages. Table 3 illustrates the
findings of the results.

H2 was partially supported. The results showed a main
effect of tone of voice only on intention to spread positive
WOM about HPV vaccination, F(1,228)=5.01, p<0.05,
#°=0.02. The human voice condition generated a higher
level of WOM intention (M =3.92, SE=0.11) than the
organizational voice condition (M =3.72, SE=0.10).
There were no significant main effects found on attitude
toward HPV vaccination and intention to vaccinate one’s
child.

RQ1 asked if there would be interaction effects between
message type (inoculation vs. supportive) and tone of voice
(human voice vs. organizational voice) on the dependent

variables. There was a significant interaction effect on
intention to spread positive WOM about HPV vaccination,
F(1,228)=11.16, p<0.05, 172 =0.04. In the inoculation mes-
sage condition, there was no difference in the WOM inten-
tion between the human-voiced and the organization-voiced
message. However, in the supportive message condition, the
human-voiced message was more effective to generate the
WOM intention than the organization-voiced message (see
Fig. 1 and Table 4). No significant interaction effects were
found on attitude toward HPV vaccination and intention to
vaccinate one’s child.

Discussion

The purpose of this study was to develop a communica-
tion strategy to help parents resist the persuasive conflicting
information about HPV vaccination. To do so, the present
study tested the effects of inoculation and supportive mes-
sages. Also, this study tested the impact of tone of voice
(i.e., human voice vs. organizational voice) on parents’ HPV
vaccination-related perceptions and behavioral intentions.
First, the present study showed that inoculation messages
can have positive effects on target audiences’ perceptions
and behaviors regarding controversial health issues like HPV
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vaccination. In the past, the inoculation theory was mainly
used for pure topics centered on cultural truism (e.g., brush-
ing teeth is good) to follow the biological analogy proposed
by McGuire [9]. However, in the current situation where
various information is easily shared, an important question
is whether the theory will be effective even when people
have mixed perceptions toward an issue such as vaccination.
As if reflecting this research agenda, ‘therapeutic’ aspect of
inoculation theory is being emphasized [10] and the results
of this study confirmed such effects of the theory in the con-
troversial issue. Not only that, given that misinformation
about vaccines has been more pervasive than ever before
since the COVID-19 pandemic broke out, more active use
of inoculation message features is called for in vaccination
campaigns development [6, 43].

Another theoretical implication of this study is that it
tested a moderating variable that has not yet been studied
in various ways in the examination of inoculation theory:
tone of voice. The need for research on diverse variables
to suggest directions of the theory has been continuously
raised [10], but the theoretical discussion reflecting the real-
ity that most communication is conducted online has hardly
progressed. Therefore, the use of tone of voice as a moderat-
ing variable, a common message characteristic strategically
embedded in online communication, can be seen as laying
the foundation for advanced use of the theory.

In addition, tone of the voice is a topic that has been
mainly studied in public relations. For example, it has been
researched for companies to make online communication
more effective [24, 27]. By investigating the concept in a
different area such as health communication, the theoretical
implications of tone of the voice strategy were expanded,
suggesting that the role of tone of the voice may vary
depending on the subject [28]. Not only that, the main topic
of health communication after COVID-19 was communi-
cation style in terms of how to deliver the content beyond
what to deliver [44]. Because what the target public needs is
not only information but also psychological connection with
the authorities [45]. As human voice strategy is one of the
effective online communication strategies that can increase
engagement with the message sender, the study has led to an
approach to communication style that should be discussed
in the future in health communication.

The present study’s theoretical implications are also con-
nected with practical suggestions. First, given that attitude
and intention are powerful predictors of actual behaviors
[46] including vaccination [47], the results suggest that
inoculation messages can be an effective communication
tactic to increase HPV vaccination rate among adolescents.
Inoculation messages have not been utilized well in the real
world of HPV vaccine promotions, as the most recent HPV
vaccination promotional messages by the CDC, NIH, and
even the vaccine manufacturers such as GARDASIL have
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only relied on supportive messages. Those HPV vaccination
promotional messages often emphasize the safety and effec-
tiveness of the vaccine. However, such one-sided messages
may lead people to become vulnerable to some convinc-
ing anti-vaccine contents [48]. Contrary to the current HPV
vaccination promotional efforts, what the present study’s
findings imply is that letting people know about possible
counter-arguments they might encounter is a useful strategy
to guide their HPV vaccination decision-making process.

Another interesting result is that the role of the human
voice strategy revealed a clear difference in attitude toward
self and others. For example, human voice strategy did not
show a major influence on one's own attitudes or intentions
toward HPV vaccines unlike previous studies. The reason
can be interpreted that the vaccine anxiety or risk perception
people may have by reading an attack message dilutes the
role of the voice. This phenomenon has been demonstrated
in a recent study. According to Barcelos et al. [28], even peo-
ple who responded positively to human voice messages may
no longer be affected by the voice when they are exposed
to negative information, which can cause risk perception
toward a certain issue. Which means, in situations where
there are many factors that cause risk perception such as
vaccines, the role of the voice may appear differently.

On the other hand, HPV vaccine information written in
human voice strategy led higher intention to share the mes-
sage with others around them. In other words, voice is an
important variable in information sharing for others. This
can be seen as a result of the unique characteristics of vac-
cines and word-of-mouth communication. Specifically,
vaccines are not only important to individuals, but are an
issue related to the health and safety of people around and
society as a whole. Therefore, it is highly likely that people
feel social norm to inform others about vaccine information
[49]. Given the fact that this social norm acts as a predator
of word-of-mouth intention [50], it can be interpreted that
the sense of duty to share information about vaccines can be
triggered better by human voice than organizational voice.

Such a high viral-potential message strategy is impor-
tant in vaccine communication because vaccine information
transmitted through people around a person have a strong
effect on the person’s vaccine decision [19]. Therefore,
the results of this study revealed the crucial role of human
voice strategy in vaccine communication and, interestingly,
it could improve supportive messages’ effectiveness by
increasing people’s intention to spread the information. As
a result of the overall outcomes of the study, it suggests
communication practitioners to actively apply inoculation
features in HPV vaccination campaign messages develop-
ment, while further utilizing conversational human voice
in situations where general (non-inoculation) campaign mes-
sages are deemed more appropriate.
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Future Research Suggestions

Taken together, the results of the study suggest that various
moderating variables need to be tested in order to use the
theory in reality. For example, making variations of inocu-
lation and attack messages will provide the opportunity to
expand the results of the present study. Current study used
refutational messages and attack messages addressing the
same topic to control confounding variables. But in real-
ity, people are exposed to various conflicting messages
about HPV vaccination (e.g., hearsay, conspiracy theo-
ries). Therefore, it is necessary to test whether refutational
messages are effective in attack messages that talk about
other issues to see blanket effects of inoculation [51].

The role of the information source that delivers the
inoculation message and/or attack message is also worth
discussing. People are surrounded by diverse sources,
including health care practitioners, media, lay people, and
expert patients. Among these sources, recent studies have
found that people have a tendency to depend on narratives
conveyed by lay people or patient experts [52], because
these sources can share similar experiences and emotions
with people. In particular, patient experts who already had
a vaccine experience play a crucial role in leading the
opinions of people who plan to vaccinate their children.
In this regard, further research is needed with several vari-
ables mentioned above.
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