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Abstract

Background: The human papillomavirus (HPV) vaccination percentage among age-eligible
girls in Japan is only in the single digits. This signals the need for effective vaccine
communication tactics. The present study aimed to examine the influence of statistical data
and narrative HPV vaccination recommendation massages on recipients' vaccination
intentions.

Methods: This randomized controlled study covered 1432 mothers who had daughters aged
12—16 years. Message persuasiveness was compared using four conditions: statistical
messages only; narrative messages of a patient who experienced cervical cancer, in addition to
statistical messages; narrative messages of a mother whose daughter experienced cervical
cancer, in addition to statistical messages; and a control. Vaccination intentions to have one’s
daughter(s) receive the HPV vaccine before and after reading intervention materials were
assessed. Statistical analysis was conducted using the two sample #-test and the analysis of
covariance, with adjustment of p-values for multiple testing using the method of Holm.
Results: Vaccination intentions after intervention in the three intervention conditions were
higher than the control condition (p<0.003). Intention in the narratives in addition to statistics
condition was higher than the statistics only condition (p=0.026). No significant difference
was found between the patient’s narrative and the mother’s narrative condition.

Discussion: Adding narrative to statistical messages may be expected in promotion of HPV
vaccination to enhance message persuasiveness. Further studies are needed to understand

more about factors influencing the persuasiveness of narratives.



1. Introduction
1.1. Communication in public health

A number of public health issues are closely related to communication. Lack of
information and limited awareness about health risks and preventive measures of diseases
pose problems for people’s health. Finding ways to best communicate public health
information has increasingly become a priority. Since its emergence as a defined area of study
in the late 1960s, researchers and practitioners in psychology, medicine, sociology, and
persuasion have considered communication as central to the process of disease prevention and
health promotion, and now health communication has become a key contributor in public
health [1]. The Healthy People 2010 defined health communication as the study and use of
communication strategies to inform and influence individual and community decisions that
enhance health [2]. Considering this, it is essential to convey evidence-based information as
well as to strategically influence the audience to make better health decisions in public health

practices.

1.2. HPV vaccination crisis in Japan

The concept of health communication mentioned above is especially important in the
current HPV vaccination crisis in Japan. Cervical cancer, which is commonly caused by
chronic infection with an oncogenic strain of HPV, is the third most commonly diagnosed
cancer and the fourth leading cause of cancer deaths among women worldwide [3,4].
Approximately 10,000 people are diagnosed with, and about 3,000 people die of, cervical
cancer annually in Japan [5]. Mortality due to cervical cancer has increased, and in recent
years patients in their 20s and 30s have been most widely affected [5]. HPV vaccination is

recommended by the World Health Organization and has been made available in most



industrialized countries, mainly targeting girls aged about 12—16 years [6]. The Ministry of
Health, Labour and Welfare of Japan approved the manufacture and sale of the vaccines
Cervarix in 2009 and Gardasil in 2011.

The HPV vaccination rate for girls aged 12—16 years was as high as about 70% in
2011 and 2012 in Japan [7,8]. However, in March 2013, The Asahi Shimbun, considered one
of the most authoritative newspapers in Japan, reported on a girl who had allegedly suffered
from severe adverse effects attributed to the HPV vaccine. Newspapers, television, and other
media followed suit, and continuously reported on adverse events of HPV vaccination,
including movement disorders and memory disturbances. Although HPV vaccines became a
routine prophylactic vaccine for girls aged 12—16 years under Japan’s Preventive Vaccination
Law in April 2013, the Japanese government decided to suspended its proactive
recommendation of HPV vaccination in June 2013, in consideration of public concerns about
those adverse events. As a result, the HPV vaccination rate fell sharply, to only a few percent
by 2014 [9,10]. Fears concerning adverse reactions to HPV vaccination are now a significant
reason for avoiding vaccination in Japan and other countries [11-15], despite studies
demonstrating the safety of HPV vaccines [16,17]. In this critical situation, conveying
scientific information alone may not sway the biased anti-HPV vaccination sentiment;
influential and persuasive communication tactics to encourage the audience to make less

biased decisions are needed.

1.3. Possible procedure for approaching parents and their daughters
In Japan, unlike in many other developed countries, the primary care doctor system is
underdeveloped, and school-administrated HPV vaccination has not been routinely

performed. Most mothers and their daughters do not have health professionals whom they can



consult with about HPV vaccines. They gather information independently and judge by
themselves whether or not vaccination will be sought. Accordingly, when proactive
recommendation of HPV vaccination resumes in the future, publicizing online and offline
vaccination recommendation messages from the Ministry of Health, Labour and Welfare,
municipalities and hospitals will be a means for recommending vaccination to mothers and
their daughters. Therefore, examining persuasive messages that recommend HPV vaccination

is an urgent issue in Japan.

1.4. Persuasiveness of statistical and narrative evidence

Since Aristotle, the use of evidence has been a primary means of enhancing message
persuasiveness. Evidence is the set of factual statements that originate from a source other
than the communicator and are offered to verify the communicator’s claims [18]. Evidence
can be divided broadly into two categories: statistical and narrative evidence [19]. Statistical
evidence, such as frequencies and percentages, provide proof in the form of summary
information across a larger number of cases [19]; e.g., “The frequency of severe adverse
reactions to the HPV vaccine, such as acute disseminated encephalomyelitis, is one in 4.3
million.” Narrative evidence refers to the use of case stories or examples to support the
argument offered by the communicator [19]; e.g., “I am suffering from the aftereffect of
cervical cancer. Therefore, I recommend you receive the HPV vaccine to prevent cervical
cancer.”

Statistical and narrative evidences offers the advantage of being easy to use when
health professionals create HPV vaccination recommendation messages in media such as
leaflets and websites. Additionally, studies indicate that evidence produces general persuasive

effects that appear surprisingly stable [18-21]. However, persuasive effect of statistical and



narrative evidences may be weakened in the critical situation of HPV vaccination in Japan
because individuals’ attitudes toward and intentions of HPV vaccination may be negatively
distorted and resistant to recommendation for vaccination. No study has examined whether
statistical and narrative evidences are still persuasive in the context of HPV vaccine
communication in Japan. Thus, my first research question emerges herein.

Research question 1: will reading a HPV vaccination recommendation message
including a statistical evidence or a narrative evidence result in better attitude toward and
higher intention to receive the HPV vaccine than receiving no message condition under the

circumstances of the HPV vaccination crisis in Japan?

1.5. Persuasiveness of statistical vs. narrative evidence

Until recently, the dominant paradigm in health communication has involved using
statistical evidence and appeals to reason to persuade people to adopt health behaviors [22].
However, using narratives to motivate health behavior is recently an emerging form of
persuasion in public health [22-24], because narrative communication (e.g., storytelling) is the
basic mode of human interaction, and therefore it is a fluent way of giving and receiving
information [23]. Persuasiveness of narrative evidence comparing with statistical evidence
has been examined in various health related topics such as alcohol-education, nutrition-
education and cancer prevention-education [22]. Especially in vaccination promotion, using
narratives is proposed to counter against anti-vaccination messages in mass media and on the
internet, which propagate doubt, fear, and opposition to vaccination [25]. That is because
those anti-vaccination messages often use emotional narratives of alleged victims of vaccine’s
side reactions [26], and a study found that such narratives increased the perception of risk of

vaccine’s side reaction to a greater extent than statistical information [27]. Thus, scholars of



vaccine communication have recently began to direct their interest to using narrative such as
describing people feeling relief at knowing that they and their loved ones are protected by
vaccination, or describing an experience of a person who lost one’s health owing to a
preventable disease [28,29]. Several recent studies in the context of vaccine communication
show that narrative messages about experiences of disease increase the audience’s risk
perception of developing the disease, vaccination intention, and behaviors to prevent the
disease to a greater degree than do didactic messages [30-33].

However, health-related narrative persuasion research is still emerging. It remains
relatively small in size, and only some studies have examined health-behavior outcomes in
non-student samples [34]. Scholars has focused on the relative persuasiveness of messages
presenting statistical evidence compared with those presenting narrative evidence. Reviews of
studies show mixed results [18,19,21]. Comparison and usage of persuasiveness of statistics
and narratives has not yet reached conclusion among communication scholars [35].

In Japanese current situation where side reactions to HPV vaccines are extremely
concerned, presenting statistical data on risks and benefits of HPV vaccines will be essential
to support audiences’ balanced decision making regarding vaccination, and presenting only
narrative messages may be neither sufficient nor desirable. Therefore, HPV vaccination
recommendation messages in Japan for the time being may be two ways; using only statistical
evidence, or adding narrative evidence to statistical evidence. However, few studies have
compared message persuasiveness between a combination of narrative and statistical evidence
and statistical evidence alone [22]. The only study examined it — presenting messages of
non-health-related topic to undergraduate students — showed that a combination of narrative
and statistical evidence was more persuasive than statistical evidence alone [36]. No study has

examined whether a combination of narrative and statistical evidence was more persuasive



than statistical evidence alone in HPV vaccination communication in non-student samples.
Thus, my second research question emerges herein.

Research question 2: will a narrative message in addition to statistical messages
result in better attitude toward and higher intention to receive the HPV vaccine than

statistical messages only among participants who are mothers with daughters in Japan?

1.6. Theoretical explanations of narrative persuasiveness

Although the level of theoretical development for understanding the mechanisms and
processes involved in narrative persuasion is still limited [37], several theoretical perspectives
have been proposed to explain how and why would narrative communication contribute to
attitudinal and behavioral changes. In the beginning of the studies, models of behavior change
— the most representative being the social cognitive theory [38,39] — have been applied.
Then, theories of persuasion in psychology — the most representative being the extended
elaboration likelihood model [40] and the transportation-imagery model [41] — have been

proposed and evaluated.

Social Cognitive Theory

According to Bandura’s social cognitive theory, individuals learn not only from their
own direct experience but also by observing and modeling others’ behaviors [38,39].
Individuals are more likely to imitate behaviors that they have observed than behaviors that
have been recommended. This behavioral modeling is central to observational learning. By
observing a model, individuals can learn a behavior and will be more likely to perform it if
the model performs the behavior in attractive ways. In one of the studies that examined if

personal experience narratives promote observational learning and behavioral modeling,



African American women who survived breast cancer talked about their cancer experiences to
small groups of African American women [42]. The study found that self-reported use of
mammography and breast-self-examination increased from pre- to post exposure among
women who attended the program [42]. Additionally, a qualitative evaluation of the program
found that the narrators of the narratives were seen as truthful and perceived as credible role
models because they were perceived as having similar social, cultural, and ethnic
backgrounds; i.e., African American women [43]. Another study showed that participants
exposed to a narrative video featuring breast and cervical cancer patients’ stories experienced
strong emotions when the narrators have the same ethnic backgrounds, which led to increased
knowledge and lowered perceived barriers and cancer fatalism [44]. Thus, studies of social
cognitive theory indicate that individuals tend to more likely adopt behaviors demonstrated by

models they consider similar to themselves [45].

Extended elaboration likelihood model

The Elaboration Likelihood Model (ELM) [46,47] 1s a model that explains attitude
change by persuasion. The ELM suggests that under different conditions, receivers will vary
in the degree to which they are likely to engage in issue involvement (i.e., “elaboration”). The
degree to which elaboration occurs influences the activation of two different kinds of
persuasion processing: the central route (i.e., systematic processing) and the peripheral route
(i.e., heuristic processing). Generally, attitude change obtained through the central route is
likely to endure over time, is more resistant to counter-persuasion, and is more directive of
subsequent behavior [47]. The central route is most appropriately used when the receiver is
motivated and has the ability to think about the message. As the receivers’ involvement with

the issue increases, their motivation to think about the message increases. Additionally, as the



message’s comprehensibility increases, the receivers’ ability to think about the message
increases. Thus, the ELM has been used to explain recipients’ responses to overtly persuasive
messages.

However, attempts to use the ELM to explain narrative persuasion have yielded
mixed results [40]. Then, the Extended Elaboration Likelihood Model has been proposed by
Slater and Rouner [40] to expand on the traditional ELM to explain a greater range of
persuasive situations focusing on the ways that narratives are processed. These authors
suggested that attitudinal changes by narrative persuasion is generated when audience has
internalized the values and experiences embodied in the story, rather than to a direct
acceptance of arguments presented in that narrative [40]. The concept of issue involvement in
the traditional ELM was replaced with the concept of absorption in narratives, which was
defined as vicariously experiencing the characters’ emotions and personality [40]. According
to the extended ELM, recipients’ identification with characters is a relevant factor in
understanding the effects of narrative persuasion, assuming that identification with characters
may influence the degree of absorption in the story. Namely, the extended ELM assumes that
the more strongly a recipient can identify with a character in a narrative, the more deeply the
recipient will be absorbed in the story, and consequently the more persuasive the message will
be. The model also assumed that the individuals who identify with a narrator of a narrative
cannot generate criticisms and counter-arguments regarding the implicit messages in the
narrative [40]. This model was empirically tested in a study using a television drama
presenting a favorable message regarding gay marriage [48]. The study found that participants
exposed to the drama showed lower critical commentaries regarding gay marriage comparing
with participants exposed to a control film, which suggested that the viewing of the film had

interfered in the production of counterarguments [48]. The study also showed that there was a



positive correlation between the degree of identification with the protagonist in the drama and

the degree of support for gay marriage [48].

Transportation-Imagery Model

Transportation-Imagery Model has been proposed by Green and Brock [41] as the
explanatory mechanism of narrative persuasion, focusing on narratives that evoke vivid
imagery. Transportation is defined as “an integrative melding of attention, imagery, and
feelings, focused on story events” [49], which refers to a cognitive state in which recipients
become highly engaged in a story. Transportation is assumed to lead to persuasion because
individuals who are transported into a story may identify with the characters of the narrative,
and the identification makes the characters’ perspective have greater influence on the beliefs
of those individuals [41,49]. It is also assumed that if transported individuals are absorbed in
the story, they are less likely to counter argue and therefore tend to believe the implicit
message in the story [41,49]. In studies tested the model, participants read written narratives,
and then the impact that the implicit beliefs in the story had on the participants’ beliefs was
evaluated [41,49]. Those studies found that the participants experiencing the greater
transportation during reading the text showed a greater degree of acceptance of the beliefs

portrayed in the narrative.

1.7. ldentification and similarity

As theoretical perspectives reviewed above indicate, identification with characters is
proposed to be one of the central mechanisms thorough which narratives can change attitude
[50,51]. Identification is a mechanism through which audience members experience reception

and interpretation of the text internally, as if the events were happening to them [52]. During
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identification, the audience imagines that he or she becomes the character and replaces his or
her personal identity and role as an audience member with the identity and role of the
character [52]. A number of studies show that greater identification with characters is
associated with greater persuasiveness of narratives [53-61]. For example, participants read an
article about caffeine overdose in one study [57]. To manipulate protagonist-reader similarity
and degree of identification, participants below the age of 30 were randomly assigned to read
an article in which the protagonist was also young and of the same sex or much older and of
the opposite sex. The study found that similarity influenced identification, which in turn
increased severity perceptions of caffeine overdose. In another example, a study among
college students found more HPV vaccine inoculation behaviors in the group who viewed a
video of the narrative of a college student than the narrative of a medical expert [33]. It was
indicated that participants could more easily identify with the narrative of a peer who has
similarity to themselves [33].

The extended ELM by Slater and Rouner [40] has proposed that recipients’ perceived
similarity to characters in narratives may lead to identification with those characters.
Additionally, as mentioned earlier, studies of the social cognitive theory also indicates that
individuals appear to more readily adopt behaviors demonstrated by models they consider
similar to themselves [42-45]. In addition to studies mentioned above [33,57], several studies
showed that perceived similarity of a recipient to a character in a narrative increased the
degree of identification with the character [51,60,61]. Thus, studies indicate that perceived
similarity is one of the factors that increase the degree of identification.

When health professionals create health messages, similarity of narrators in
narratives to recipients may be easy to apply. Namely, although health professionals may have

difficulty to write good stories that make recipients absorbed in, they may be able to arrange
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narrators in narratives who has similarities to recipients. For example, when health
professionals promote health issues to mothers, they may be able to provide a mother’s
narrative. Thus, narrators’ similarity to recipients and recipients’ identification with narrators
may be applicable when health professionals create health messages.

Japanese refer to the HPV vaccine as “sikyu keigan wakuchin™ (i.e., cervical cancer
vaccine). Therefore, a narrative of a cervical cancer patient who recommends HPV
vaccination may be persuasive for some audiences. However, healthy individuals may have
difficulty identifying with a patient because of absence of similarity between them. When
targeting mothers to promote HPV vaccination, the narrative of a mother who has a daughter
may be easier to identify with and more persuasive than the narrative of a cervical cancer
patient, because the narrator has a similarity to recipients (i.e., the position of mother with
daughter(s)).

Judgements of perceived similarity is considered to be based on actual or perceived
characteristics of message source such as socioeconomic status, group membership, place of
residence, and life experience [62]. Previous studies manipulated sex, age, race, living
situation, life experience, and pre-existing belief to generate perceived similarities between
message sources and recipients [51,55,57,58,60,61]. However, no study has examined impact
of the position of mother as similarity between a narrator and recipients on narrative
persuasiveness. Thus, my third research question emerges herein.

Research question 3: will the narrative of a mother whose daughter experienced
cervical cancer result in better attitude toward and higher intention to have their daughters
receive the HPV vaccine than the narrative of a patient who experienced cervical cancer

among participants who are mothers with daughters?
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1.8. Assessing persuasive effect — attitude, intention, and behavior

Most research on narrative effects has been conducted in the fields of social
psychology, not in health-behavior research [22]. In social psychology, persuasion has also
been labeled as attitude change [63]. Although for a time there was considerable discussion of
definitions of attitude, a broad consensus emerged that an attitude is a person’s general
evaluation of an object [64]. Scholars in the fields of social psychology have considered that
persuasion is to change attitude of recipients towards an object, and they have studied
variables, processes and strategies of attitude change [65,66]. They have assumed that
attitudes are important determinants of behavior, and correspondingly that one way to
changing an individual’s behavior will be to change that person’s attitude. This assumption is
supported by systematic reviews showing that attitudes and behaviors are commonly
consistent [67-69].

However, the effects that attitude determines behavior are stronger under certain
circumstances. To explain attitude-behavior relations and the determinants of volitional
behavior, the Reasoned Action Theory (RAT) has been proposed by Fishbein and Ajzen
[70,71]. The RAT focuses on understanding behavioral intentions. A behavioral intention
represents an individual’s readiness to perform a specified action. The RAT proposes that
one’s intention to perform or not perform a given behavior is a function of four factors: one’s
attitude toward the behavior, one’s injunctive norm, one’s descriptive norm, and perceived
behavioral control. Thus, the RAT focuses on factors influencing the formation on behavioral
intentions, assuming that intentions are related to actions. Indeed, systematic reviews have
showed that voluntary actions can often be successfully predicted from intentions [72-77].

Thus, in experimental persuasion research, the most common outcome assessments

have been of attitudes, intentions, and behaviors [78]. In studies that a research question

13



concerns the relative persuasiveness of two message kinds, those three outcomes yield
substantively identical conclusions; the mean effect sizes (describing the difference in
persuasiveness between two message types) for attitudinal outcomes, for intention outcomes,
and for behavior outcomes are statistically indistinguishable and hence functionally
interchangeable [79]. In the present study, it may be difficult to assess the behavior of
receiving the HPV vaccines as an outcome because the HPV vaccination rate is only a few

percent in Japan. Therefore, the present study assessed attitude and intention as outcomes.

1.9. Study aims

The present study aimed to examine message persuasiveness using statistical data
and narratives on attitude toward and intention to have their daughters receive the HPV
vaccines among participants who were mothers with daughters aged 12—16 years, in Japan.
Regarding persuasiveness of narratives, the present study focused on participant’s
identification with a narrator of a narrative, and examined influence of similarity between
participants and a narrator of a narrative on participant's attitude toward and intention to have
their daughters receive the HPV vaccines. This will help ensure that persuasive vaccine
recommendation messages will be disseminated when proactive recommendation of the
vaccination eventually resumes. A randomized controlled study was conducted to answer the

three research questions.

Research question 1: will reading a HPV vaccination recommendation message including a
statistical evidence or a narrative evidence result in better attitude toward and higher
intention to receive the HPV vaccine than receiving no message condition under the

circumstances of the HPV vaccination crisis in Japan?
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Research question 2: will a narrative message in addition to statistical messages result in
better attitude toward and higher intention to have their daughters receive the HPV vaccines

than statistical messages only among participants who are mothers with daughters in Japan?

Research question 3: will the narrative of a mother whose daughter experienced cervical
cancer result in better attitude toward and higher intention to have their daughters receive the
HPYV vaccines than the narrative of a patient who experienced cervical cancer among

participants who are mothers with daughters?

2. Methods
2.1. Study design and participants

The present study applied a web-based randomized controlled study design with one
control group and three intervention groups. Participants were recruited from persons
registered in a survey company database in Japan. The number of the registered persons was
about 114.4 million as of August 2017. Eligibility criteria were mothers who have a
daughter(s) aged 12—-16 years who has never received HPV vaccination. In September 2017, a
recruiting e-mail with screening questions was sent to 14,495 registered persons who matched
eligibility criteria with reference to the database (excluding participants of a pretest that was
conducted in August 2017). Then, recipients responded to screening questions, and 1,463
persons who were eligible proceeded to a web-based survey (see Appendix 1 for screening for
an online survey). To exclude impersonation responses, the web-based survey asked
participants screening questions again in the beginning of the survey (see Appendix 2 for an

online survey). Eventually, a total of 1,432 mothers completed the survey.
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When participants consented to participate in the study on the web screen, they were
randomly assigned to a group that received statistical messages only, a group that received a
patient’s narrative messages in addition to statistical messages, a group that received a
mother’s narrative messages in addition to statistical messages, or a control group, by
algorithm included in the web-based survey computer program. Information about the
assignment was withheld from participants. Because required sample size in each intervention
group was 394 participants (this will be discussed later), recruiting stopped when the number
of participants of all of the intervention groups reached 394. Numbers of participants were
394 in a group that received statistical messages only, 408 in a group that received a patient’s
narrative messages in addition to statistical messages, 411 in a group that received a mother’s
narrative messages in addition to statistical messages, and 219 in a control group (Figure 1).

All participants were asked about items such as sociodemographic information,
history of cancer and sexually transmitted disease, and whether they knew about the media
coverage of adverse reactions to the HPV vaccines. Participants in the intervention groups
were asked their intention to have their daughter(s) receive the HPV vaccines before and after
reading the intervention material. They were also asked their attitude toward HPV vaccination
after reading the material (see Appendix 2 for an online survey). Participants in the control
group were asked their intention of vaccination without reading intervention materials. Token
gifts were given to all participants upon completion of the study by the survey company. The
present study was approved by the ethical review committee at the Graduate School of
Medicine, The University of Tokyo (No. 11624). All subjects gave written informed consent

in accordance with the Declaration of Helsinki.
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Figure 1 Participant flow.
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2.2. Intervention materials

Because it is not currently known whether there is a threshold in terms of form,
length and content of narrative and non-narrative messages below which persuasive effect
cannot be expected, researchers have noted the difficulty in selecting and creating appropriate
narrative and non-narrative messages for comparison within studies [22,55]. The present
study recognized the same difficulty as the previous studies. Therefore, the present study
created statistical messages and narrative messages based on the criteria as follows. In terms
of form and length, the intervention material in the present study comprised one monochrome
page on A4-size paper when narrative messages were added to statistical messages. This A4-
size material was created assuming to be used as a leaflet for HPV vaccination
recommendation. In terms of content, messages were selected from existing messages of HPV
vaccination recommendation in media of public health institutions such as the Ministry of
Health, Labour, and Welfare and the United States Centers for Disease Control and
Prevention. Those existing messages were combined and modified to create intervention
messages for the present study.

More precisely, statistical content on the materials of the three intervention groups
was taken from the websites of the Ministry of Health, Labour, and Welfare [80]; National
Cancer Center Japan [81]; and a consensus statement from 17 relevant Japanese academic
societies on the promotion of the HPV vaccines [17]. Sentences taken from those existing
materials were combined and slightly modified for the sequence and coherence of the whole
content. Those statistical messages included cervical cancer morbidity and mortality and HPV
vaccines efficacy and safety. The statistical messages were identical among the three
intervention materials. The statistical messages contained a total of 745 Japanese characters.

Narrative contents of a patient and a mother were taken from a website of the United

18



States Centers for Disease Control and Prevention [82] and slightly modified. In the narrative
content, the narrator told the experience of being diagnosed with cervical cancer, having a
total hysterectomy, giving up the dream of having children, suffering from complications,
fearing cancer recurrence, and recommending HPV vaccination. These narrative contents
were identical between the two intervention materials (patient’s and mother’s narratives)
except for the subject of the narrative (i.e., “I,” in the patient’s narrative and “my daughter” in
the mother’s narrative). The patient’s and mother’s narratives contained a total number of 341
and 357 Japanese characters, respectively. Appendices 3-5 shows intervention materials:
statistical messages only, a patient’s narrative in addition to statistical messages, and a

mother’s narrative in addition to statistical messages, respectably.

2.3. Outcome measures

The primary outcome was intention to have one’s daughter(s) receive the HPV
vaccines after intervention. Intention before intervention was assessed for covariate
adjustment for baseline value and changes in intention before and after intervention. Because
there was no validated scale to assess intention of HPV vaccination that was applicable to the
present study, a measure was adapted from a previous study [83]. Participants responded to
the following three questions on 1-6 scales ranged from “extremely unlikely”, “unlikely”, “a
little unlikely”, “a little likely”, “likely” to “extremely likely”: (1) “How likely would you
have your daughter(s) receive the HPV vaccines sometime soon?”’; (2) “If you were faced
with the decision of whether to have your daughter(s) receive the HPV vaccines today, how
likely is it that you would choose to have her receive the vaccines?”’; and (3) “How likely

would you have your daughter(s) receive the HPV vaccines in the future?”. These questions

intended to assess vaccination intention in three points of time; today, soon, and in the future.
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Scores of each question of (1), (2) and (3), and a mean value calculated by dividing the sum
of scores of the three questions by three was used in the analysis. Higher scores indicate
greater intentions.

The secondary outcome was attitude toward HPV vaccination. Because there was no
validated scale to assess attitude toward the HPV vaccines that was applicable to the present
study, a measure was adapted from a previous study [84]. Participants rated “having my
daughter(s) receive the HPV vaccines” on a scale consisting of five 1-6 semantic differential
items (bad/good, foolish/wise, harmful/beneficial, threatening/assuring, risky/safe). Higher
scores indicate more favorable attitudes. This semantic differential evaluation is one of the
most popular means of assessing attitude, which has been developed by Osgood and
colleagues [85]. The semantic differential evaluation asks respondents’ feelings about an
object and the meanings they ascribe to the object. Osgood and colleagues proposed that
individuals employ dimensions when they rate the feelings and the meanings; the dimensions
are evaluation (e.g., good or bad), potency (e.g., powerful or powerless), and activity (e.g.,
active or passive) [85]. Considering this, in the measure used in the present study, two pairs of
bad/good and foolish/wise may correspond to evaluation of having daughter(s) receive the
HPV vaccines, and three pairs of harmful/beneficial, threatening/assuring, and risky/safe may
correspond to perceived potency of the HPV vaccines. Although attitude is generally assessed
by combining dimensions, scores in the present study were calculated in three ways
considering the dimensions; dividing the sum of scores of the two items by two (i.e.
evaluation), dividing the sum of scores of the three items by three (i.e. potency), and dividing
the sum of scores of the five items by five (i.e. total). Those mean values were used in the
analysis.

Additionally, the present study assessed the degree of participants’ identification with
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a narrator of narrative. Some of previous studies assessed the degree of identification in terms
of components such as liking, feeling like you know, and wanting to be like [52]. Because
such measurement items were not applicable to the narratives in the present study and no
validated measure for identification with narrative characters has been devised [52], questions
were created in the present study referring to previous studies that asked respondents to rank
the psychological distance they felt between themselves and narrative characters [52,86,87];
“Did you think that the content of the voice of the experiencer could happen to your
daughter?”” and “Did you think that the content of the voice of the experiencer were other
people’s affairs?”” on 1-6 scales ranged from “extremely disagree” to “extremely agree” (see

Q18 in Appendix 2). A score of each question was used in the analyses.

2.4. Sample size

Sample size was calculated using a error probability, power of a statistical test (1 —f3
error probability), and an effect size that was estimated by a previous study. A previous study
of HPV vaccination communication showed that the effect size for comparing vaccination
intention between “statistics only” and “a narrative in addition to statistics” conditions was
Cohen’s d=0.2 [32]. Thus, the effect size was set at 0.2. The a error probability was set at
0.05. The power (1 —p) was set at 0.8 [88]. These parameters were input into the G*Power 3,
which is a software to compute statistical power analyses [89]. The two sample t-test was
selected in the software. Then, the G*Power 3 computed the sample size at 394, which
indicated that 394 participants were required for comparing vaccination intention between the
statistics only group and the narrative in addition to statistics group in the present study.
Based on this estimation, the sample size for each intervention group was set at 394. The

sample size for a control group was set at about 200 because the number of participants who
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matched the eligibility criteria was presumed to be limited among registered persons in the

database of the survey company.

2.5. Statistical analysis

Descriptive statistics were used to describe participants’ sociodemographic
information, history, and baseline intention to vaccinate, by summarizing in percentages for
categorical variables and as means+SD for continuous variables. Intention of vaccination or
attitude toward vaccination was compared using the two sample #-test in three pairs; between
the control group and three intervention groups corresponding to research question 1; between
the intervention group presented statistics only messages and the two intervention groups
presented narrative (i.e., a patient’s and a mother’s) in addition to statistical messages
corresponding to research question 2; between the intervention group presented a patient’s
narrative in addition to statistical messages and the intervention group presented a mother’s
narrative in addition to statistical messages corresponding to research question 3.
Additionally, corresponding to research question 2 and 3, an analysis of covariance
(ANCOVA) was conducted with the intention of vaccination as the dependent variable, the
group assignment as the independent variable, and the baseline intention (i.e., before reading
the intervention materials) as the covariate, because covariate adjustment for a baseline value
of a quantitative outcome is recommended due to an expected correlation between the
baseline value and the outcome [90-92]. In those primary analyses, mean values were
calculated by dividing the total score of all items by the number of items in the measures of
intention and attitude, and were used in the analysis. All p-values presented in the results of
those primary analyses were after adjustment for multiple testing using the method of Holm

[93].
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Additionally, scores divided by items (i.e., each of three questions for intention, and
mean values of evaluation and potency of attitude) were used for secondary analyses. Further,
the mean values of baseline intentions were compared using the two sample #-test between the
presence and absence of participants’ experiences, to explore factors that were related to
intention without intervention; participants who experienced vaccination recommendation by
health professionals, and participants who did not; participants who knew the media coverage
about severe side reactions to HPV vaccines, and participants who did not; participants who
knew the suspension of proactive recommendation of HPV vaccination, and participants who
did not; participants who experienced cervical cancer, and participants who did not;
participants who experienced any cancer other than cervical cancer, and participants who did
not; participants who experienced sexually transmitted diseases, and participants who did not.
P-values presented in the results of those secondary analyses were not adjusted for multiple
testing because those results will be reported as exploratory analyses [94].

Regarding the assessment of identification, the two sample #-test was used for
comparison of scores between the patient’s narrative in addition to the statistics group and the
mother’s narrative in addition to the statistics group. Correlations between scores of
identification and intentions after intervention were examined using the Pearson’s product
moment correlation coefficient.

A p-value of <0.05 was set as significant in all statistical tests. All statistical analyses
were performed using IBM SPSS Statistics for Windows, Version 21.0 (IBM Corp., Armonk,

NY, USA).
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3. Results
3.1. Participant characteristics

Table 1 shows the participants’ baseline characteristics. Participant age ranged from
30 to 61 years (mean=44 years, SD=4.7). 49.7% of their daughters were 12-14 years old, and
the remaining were 15-16 years old. Participants were distributed throughout Japan. About
90% of participants were not advised by health professionals to have their daughter(s) receive
the HPV vaccines. About 90% of participants knew the media coverage of adverse reactions
to the HPV vaccines and suspension of the proactive recommendation for HPV vaccination by
the government. About 10% of participants had histories of cervical cancer or sexually

transmitted disease personally or on familiar persons.
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Table 1 Participant sociodemographic information, history and baseline intention of vaccination.

Statistics only Statistics and Statistics and Control Total
(n=394) patient’s mother’s (n=219) (n=1432)
narrative narrative
(n=408) (n=411)
Age, mean year (SD) 44.2 (4.6) 43.9 (4.6) 44.2 (4.9) 43.8 (4.6) 44.1 (4.7)
Age of daughters, %
12-14 years old 50.5 49.0 48.9 50.7 49.7
15-16 years old 49.5 51.0 51.1 49.3 50.3
Highest education, %
Less than high school 33 2.7 34 3.2 3.1
High school graduate 30.2 30.6 29.2 31.5 30.2
Some college 41.1 40.4 43.8 47.5 42.7
College graduate 23.6 25.5 23.1 17.4 23.1
Graduate school 1.8 0.7 0.5 0.5 0.9
Household income, %
Less than 2 million yen 7.4 7.1 7.1 10.5 7.7
2—-6 million yen 34.5 36.5 37.0 34.2 35.8
More than 6 million yen 43.4 429 41.6 42.5 42.6
Unknown 14.7 13.5 14.4 12.8 14.0
Advised by health professionals to have
their daughter(s) receive HPV
vaccines, %
Yes 8.1 6.1 6.3 5.5 6.6
No 91.9 93.9 93.7 94.5 93.4
Knew about media coverage of adverse
reactions to HPV vaccines, %
Yes 87.6 89.2 91.5 93.6 90.1
No 12.4 10.8 8.5 6.4 9.9
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Knew about suspension of the proactive
recommendation for HPV vaccination
by the government, %

Yes

No
History of cervical cancer including
familiar persons, %

Yes

No

No answer
History of cancer other than cervical
cancer including familiar persons, %

Yes

No

No answer
History of sexually transmitted disease
including familiar persons, %

Yes

No

No answer
Intention of vaccination before reading
the intervention material, mean (SD)

84.0
16.0

7.4
92.4
0.3

15.7
84.0
0.3

7.6
92.1

0.3

2.56 (0.96)

86.5
13.5

10.0
89.0
1.0

213
78.2
0.5

9.8
89.2

1.0

2.53 (0.91)

86.9
13.1

9.5
90.5

17.5
82.0
0.5

8.3
90.0

1.7

2.41 (0.94)

86.3
13.7

8.2
91.3
0.5

19.2
80.8

7.3
91.8
0.9

85.9
14.1

8.9
90.7
0.4

18.4
81.3
0.3

8.4
90.6

1.0

2.50 (0.94)

SD=standard deviation
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3.2. Primary analyses: intention and attitude between groups

Internal consistencies of questions about intention to have one’s daughter(s) receive

the HPV vaccines and questions about attitude toward vaccination were excellent (Cronbach’s

a=0.952, M=2.73, SD=0.99 in intention; Cronbach’s 0=0.945, M=3.02, SD=0.98 in attitude).

Table 2 shows the intention of and attitude toward HPV vaccination when comparing

between the control group and the three intervention groups. Both intention and attitude in the

three intervention groups were significantly higher than the control group with adjustment of

p-values for multiple testing (M=2.81 vs. 2.30, p<0.003 in intention; M=3.14 vs. 2.39,

2<0.003 in attitude).

Table 3 shows the intention of and attitude toward HPV vaccination when comparing

between the intervention group presented statistics only messages and the two intervention

groups presented narrative messages (1.e., a patient’s and a mother’s) in addition to statistics.

There were no significant differences both in intention and in attitude between the groups

when the baseline intentions (i.e., before reading the intervention materials) were not

adjusted. When the baseline intentions were adjusted as the covariate, the estimated intention

was significantly higher in the two intervention groups presented narrative in addition to

statistical messages than the intervention group presented statistics only messages with

adjustment of p-values for multiple testing (M=2.83 vs. 2.76, p=0.026).

Table 4 shows the intention of and attitude toward HPV vaccination when comparing
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between the intervention group presented a patient’s narrative in addition to statistical

messages and the intervention group presented a mother’s narrative in addition to statistical

messages. There were no significant differences both in intention and in attitude between the

groups, with or without adjustment of the baseline intentions.
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Table 2 Intention of and attitude toward HPV vaccination comparing control with three

intervention groups.

Control Three intervention groups p?
(n=219) (n=1213)
Intention, mean (SD) 2.30 (0.90) 2.81(0.99) <0.003
Attitude, mean (SD) 2.39 (0.85) 3.14 (0.96) <0.003

SD=standard deviation
A P-values were adjusted for multiple testing using the method of Holm.

Table 3 Intention of and attitude toward HPV vaccination comparing statistics only with two

statistics and narrative groups.

Statistics only Two statistics and pt
(n=394) narrative groups
(n=819)
Intention, mean (SD) 2.81(1.00) 2.81 (0.99) 0.984
Attitude, mean (SD) 3.10 (1.00) 3.16 (0.94) 0.324
Intention, estimated mean 2.76 (2.71-2.81) 2.83 (2.80-2.87) 0.026

after adjustment of
baseline intention (95%CI)

SD=standard deviation
Cl=confidence interval
 P-values were adjusted for multiple testing using the method of Holm.

Table 4 Intention of and attitude toward HPV vaccination comparing patient’s narrative with

mother’s narrative.

Statistics and a patient’s  Statistics and a mother’s p?
narrative narrative
(n=408) (n=411)
Intention, mean (SD) 2.85(1.01) 2.77 (0.96) 0.430
Attitude, mean (SD) 3.21 (0.98) 3.12 (0.90) 0.324
Intention, estimated mean 2.80(2.75-2.85) 2.82(2.77-2.87) 0.526

after adjustment of
baseline intention (95%CI)

SD=standard deviation
Cl=confidence interval

 P-values were adjusted for multiple testing using the method of Holm.
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3.3 Secondary analyses

Table 5, 6, and 7 show the results of the secondary analyses using the scores divided

by items (i.e., each score of three questions for intention, and scores for evaluation and

potency of attitude). As Table 5 shows, intention to have daughter(s) receive vaccination

today, soon and in the future, and evaluation and potency of attitude in the three intervention

groups were significantly higher than the control group, without adjustment of p-values for

multiple testing (p<0.001, respectably). As table 6 shows, when the baseline intentions were

adjusted as the covariate, intentions to have daughter(s) receive vaccination today and soon in

the two intervention groups presented narrative (i.e., a patient’s and a mother’s) in addition to

statistical messages were significantly higher than the intervention group presented statistics

only messages, without adjustment of p-values for multiple testing (M=2.71 vs. 2.63, p=0.027

in intention today; M=2.81 vs. 2.71, p=0.006 in intention soon). There were no significant

differences in any other comparisons.

Table 8 shows results of the comparison of intention without intervention between

the presence and absence of participants’ experiences. Intentions without intervention of

participants who have experienced vaccination recommendation from health professionals, of

participants who did not know the media coverage about severe side reactions to HPV

vaccines, and of participants who did not know the suspension of proactive recommendation

of HPV vaccination, were significantly higher than the counterparts, without adjustment of p-
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values for multiple testing (M=2.71 vs. 2.48, p=0.034; M=3.26 vs. 2.41, p<0.001; M=3.00 vs.

2.42, p<0.001, respectably). There were no significant differences in intentions without

intervention between participants who experienced diseases and participants who did not.

Regarding the degree of identification, no significant difference was found in the

score of identification between the patient’s narrative in addition to statistics group and the

mother’s narrative in addition to statistics group (p=0.351 in “could happen to your

daughter?”, p=0.696 in “other people’s affairs?”’). No explicit correlation was found between

the score of identification and intention after intervention in the three intervention groups

(=0.152, p<.001 in “could happen to your daughter?”’; »=-0.063, p=0.071 in “other people’s

affairs?”).
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Table 5 Intention of and attitude toward HPV vaccination divided by items comparing control

with three intervention groups.

Control Three intervention groups p?
(n=219) (n=1213)
Intention, mean (SD)
Today 2.13 (0.96) 2.68 (1.06) <0.001
Soon 2.25(0.94) 2.78 (1.00) <0.001
Future 2.53 (0.99) 2.97 (1.05) <0.001
Attitude, mean (SD)
Evaluation 2.66 (0.93) 3.43 (0.99) <0.001
Potency 2.21 (0.86) 2.95 (1.00) <0.001

SD=standard deviation

& P-values were not adjusted for multiple testing.

Table 6 Intention of and attitude toward HPV vaccination divided by items comparing statistics

only with two statistics and narrative groups.

Statistics only Two statistics and p

(n=394) narrative groups
(n=819)
Intention, mean (SD)
Today 2.69 (1.07) 2.68 (1.05) 0.847
Soon 2.79 (1.00) 2.77 (1.00) 0.759
Future 2.94 (1.05) 2.98 (1.05) 0.585
Attitude, mean (SD)
Evaluation 3.35(1.06) 3.47 (0.95) 0.065
Potency 2.92 (1.02) 2.96 (0.99) 0.590
Intention, estimated mean
after adjustment of
baseline intention (95%CI)
Today 2.63 (2.57-2.68) 2.71 (2.67-2.75) 0.027
Soon 2.71 (2.65-2.77) 2.81 (2.77-2.85) 0.006
Future 2.94 (2.88-3.00) 2.98 (2.94-3.02) 0.253

SD=standard deviation
Cl=confidence interval

 P-values were not adjusted for multiple testing.
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Table 7 Intention of and attitude toward HPV vaccination divided by items comparing patient’s

narrative with mother’s narrative.

Statistics and a patient’s  Statistics and a mother’s p?
narrative narrative
(n=408) (n=411)
Intention, mean (SD)
Today 2.71 (1.10) 2.64 (1.01) 0.305
Soon 2.82(1.03) 2.72 (0.98) 0.171
Future 3.02 (1.06) 2.94 (1.03) 0.244
Attitude, mean (SD)
Evaluation 3.51(0.99) 3.43(0.92) 0.249
Potency 3.01(1.03) 2.91 (0.94) 0.139
Intention, estimated mean
after adjustment of
baseline intention (95%CI)
Intention Today 2.68 (2.62-2.74) 2.67 (2.61-2.73) 0.734
Soon 2.76 (2.70-2.82) 2.78 (2.72-2.84) 0.596
Future 2.96 (2.90-3.02) 3.00 (2.94-3.06) 0.314

SD=standard deviation
Cl=confidence interval

& P-values were not adjusted for multiple testing.
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Table 8 Intention without intervention in terms of participants’ experiences.

Yes No p

Experience of vaccination 95 1137
recommendation by health
professionals, n

Mean (SD) 2.71 (1.03) 2.48 (0.93) 0.034
Knowledge of media coverage about 1290 142
severe side reactions, n

Mean (SD) 2.41(0.89) 3.26 (1.02) <.001
Knowledge of suspension of 1230 202
proactive recommendation of HPV
vaccination, n

Mean (SD) 2.42 (0.90) 3.00 (1.03) <.001
Experience of cervical cancer °, n 127 1299

Mean (SD) 2.45(0.86) 2.51(0.95) 0.545
Experience of cancer other than 263 1164
cervical cancer °, n

Mean (SD) 2.51(0.92) 2.50(0.95) 0.825
Experience of sexually transmitted 120 1298
diseases °, n

Mean (SD) 2.42(0.97) 2.50(0.93) 0.407

SD=standard deviation

 P-values were not adjusted for multiple testing.

® Experiences of oneself or familiar persons. Participants who did not answer the questions

were excluded.
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4. Discussion and Conclusion

4.1. Discussion

4.1.1. Persuasiveness of statistical and narrative evidence

The present study conducted a randomized controlled study to compare message

persuasiveness in terms of statistical evidence, narrative evidence in addition to statistical

evidence, and a narrator difference of narratives. The first research question was: will reading

a HPV vaccination recommendation message including a statistical evidence or a narrative

evidence result in better attitude toward and higher intention to receive the HPV vaccines

than receiving no message condition under the circumstances of the HPV vaccination crisis in

Japan? The present study showed that, even under the circumstances of the HPV vaccination

crisis in Japan, statistical only messages as well as a narrative of a patient or a mother in

addition to statistical messages significantly improved mothers’ attitude and intention to have

their daughter(s) receive the HPV vaccines than a no message condition. This result was

consistent with a number of studies that showed message persuasiveness using statistical or

narrative evidence [18-20], and added to those studies a finding of stable persuasiveness of

presenting statistical and narrative evidence.

4.1.2. Persuasiveness of statistics only vs. narrative in addition to statistics

The second research questions was: will a narrative message in addition to statistical

messages result in better attitude toward and higher intention to receive the HPV vaccines
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than statistical messages only among participants who are mothers with daughters in Japan?

The present study found no significant difference in attitude toward and intention of

vaccination between the intervention group presented statistics only messages and the two

intervention groups presented narrative (i.e., a patient’s and a mother’s) in addition to

statistical messages when the baseline intentions were not adjusted. However, when the

baseline intentions were adjusted as the covariate, the estimated intention was significantly

higher in the narrative in addition to statistics condition than the statistics only condition. This

result was consistent with a previous study showed that a combination of narrative and

statistical evidence was more persuasive than statistical evidence alone in non-health-related

topics among undergraduate students [36]. Few studies have compared persuasiveness of a

combination of narrative and statistical evidence with presenting statistical evidence alone so

far [22]. The present study added a new evidence showing that a combination of narrative and

statistical messages may be more persuasive than statistical only messages in a health-related

topic among non-student samples.

As secondary analyses showed, intentions to have daughter(s) receive vaccination

today and soon were significantly higher in the two intervention groups presented narrative in

addition to statistical messages than the intervention group presented statistics only messages.

Taking this into account, it is considered that increases in intention today and soon contributed

to the increase in total intention in the narrative in addition to statistics groups. Intentions
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today and soon may be harder to increase than intention in the future. Therefore, it may be an

important finding that a combination of narrative and statistical evidences increased intention

today and soon more than statistical evidence alone.

Adding narrative evidences to statistical evidences may be especially important in

creating vaccine promotion messages, because anti-vaccination messages in mass media and

on the internet often use emotional narratives of alleged victims of vaccine’s side reactions

[26]. A study shows that it is the same as in the Japanese situation regarding HPV vaccination;

narratives of girls who suffer from side reactions to HPV vaccines frequently appeared in

Japanese anti-HPV vaccination messages online [95]. Scholars propose that applying some of

the strategies of anti-vaccination movement, in addition to evidence-based vaccine

information, may help create much stronger defenses against anti-vaccine messages; such as

in presenting narratives of cervical cancer experiences [25,28]. In the practice of promotion of

HPYV vaccination, adding narrative messages to statistical messages may be able to enhance

persuasiveness as well as effectively counter against anti-vaccination messages using

narratives.

4.1.3. Persuasiveness of patient’s vs. mother’s narrative

The third research questions was: will the narrative of a mother whose daughter

experienced cervical cancer result in better attitude toward and higher intention to have their

37



daughters receive the HPV vaccines than the narrative of a patient who experienced cervical

cancer among participants who are mothers with daughters? The present study found no

significant differences both in intention and attitude between the patient’s narrative group and

the mother’s narrative group, with or without adjustment of the baseline intentions. The

possible reasons for those results may be as follows.

First, the present study determined the sample size for comparing vaccination

intention between “statistics only” and “a narrative in addition to statistics” conditions.

Therefore, the sample size may have been insufficient in a comparison between the patient’s

and the mother’s narrative, and significant differences in intention and attitude were not

detected.

Second, the process of identification involves multiple dimensions such as sharing

the character’s feelings and perspective, internalizing the character’s goals, and the loss of

self-awareness by being absorbed in the story [52]. Considering this, the narrative message

used in the present study was created for research purposes and therefore may have been too

short and dull without a picture or the name of the narrator to develop the process of

identification for recipients. Due to the simpleness of the narrative, the degree of participants’

identification with a mother may have been restricted to be small, and therefore significant

differences in intention and attitude were not detected between the patient’s and the mother’s

narrative.
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Third, fear of side reactions to HPV vaccines in the critical situation of HPV

vaccination in Japan may have impacted on the results. As secondary analyses showed,

experience of vaccination recommendation from health professionals, knowledge of media

coverage about severe side reactions to HPV vaccines and of the suspension of proactive

recommendation of HPV vaccination were related to vaccination intention. This result is

consistent with a previous report in Japan [96]. However, experience of cervical cancer, other

kinds of cancer, and sexually transmitted diseases were not related to vaccination intention,

despite previous studies indicating that disease experience is one of the facilitators to HPV

vaccination [97,98]. In the critical situation of HPV vaccination in Japan, fear of side

reactions to HPV vaccines may have surpassed the influence of disease experience, and

therefore the relation between disease experience and vaccination intention may have not

been detected. In the same way, even if participants may have identified with the mother to a

greater extent than the patient in the narrative, fear of side reactions to HPV vaccines may

have surpassed the effect of identification. Therefore, intention and attitude in the mother’s

narrative group may have not increased, and significant differences in intention and attitude

may have not been detected between the patient’s and the mother’s narrative.

Fourth, as mentioned in the Introduction section, according to the social cognitive

theory [38,39], individuals will be more likely to perform a behavior when they observe a

model performs it. Considering the proposition that Japanese people have a collectivistic
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culture and they tend to be influenced by views and behaviors of peers [99,100], observing a

behavior of a model in messages may enhance persuasiveness more than identification with a

narrator of a narrative in the Japanese HPV vaccine communication. Future studies focusing

on observational learning and behavioral modeling may be useful; e.g., a study that uses the

narrative of a mother who had her daughter receive the HPV vaccines, found no adverse

effects, and was relieved.

4.1.4. Limitations

The findings of the present study must be interpreted with several limitations. First,

narrative persuasion is generally hindered when the persuasive intent is obvious, as in the

intervention materials of the present study, because some audiences may react against being

manipulated [101]. This constraint of intervention materials in the present study should be

noted in addition to shortness and dullness as discussed above. Second, although the present

study attempted to assess the participants’ degree of identification with a narrator of narrative,

the attempt may have failed; neither significant difference in the degree of identification

between the two narrative groups nor explicit correlation between the degree of identification

and intention were found. However, mothers may obviously identify more with a mother’s

narrative than a patient’s narrative, considering previous studies showing that similarity of the

audience to a narrator increase the degree of identification [33,51,52,57,60,61]. Development
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of a validated measure to assess the degree of identification is expected in future studies.

Third, the present study assessed vaccination intentions directly after message exposure. The

long-term effects of promotional messages are especially important in this context given that

HPV vaccination requires multiple injections over a series of weeks. Fourth, the present study

assessed attitude toward vaccination and vaccination intentions rather than actual vaccination

behaviors. As mentioned earlier in the Introduction section, studies show that attitude and

intention predict behavior. However, the estimation of the mean attitude-behavior correlation

ranges from roughly 0.40 to 0.50 [67-69], and of the mean intention-behavior correlations

ranges from roughly 0.40 to 0.60 [72-77]. These gaps between attitude/intention and behavior

should be noticed in interpretation of the study results. Fifth, the present study adapted

measures of attitude and intention from previous studies. Study results should be interpreted

with caution because those measures have not been validated and outcome scores may have

not reflected appropriately participants’ attitudes and intentions. Sixth, required time for the

response to questions may have also reflected the degree of intention of and attitude toward

vaccination of the participants. However, the present study did not analyze it because of the

absence of the data. Finally, considering the critical situation of HPV vaccination in Japan,

participants’ prior attitudes toward and intentions of vaccination may have been negatively

distorted and affected the study results. Therefore, results of the present study should be

interpreted with caution.
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4.2. Conclusion and practice implications

Statistical messages of HPV vaccine efficacy and safety, the narrative of a patient

who experienced cervical cancer in addition to statistical messages, and the narrative of a

mother whose daughter experienced cervical cancer in addition to statistical messages,

increased attitude toward and intention of vaccination among participants who were mothers

with daughters. In the practice of HPV vaccine communication, exposure to messages of HPV

vaccine efficacy and safety may increase a mother’s vaccination intention whether it includes

only statistical messages or narratives of cervical cancer experience in addition to statistical

messages. The study results may indicate that, when proactive recommendation of HPV

vaccination resumes in the future, active dissemination of messages about efficacy and safety

of HPV vaccines by public health institutions including the Ministry of Health, Labor and

Welfare and mother’s exposure to those messages are the keys to improve their attitude

toward and intention of HPV vaccination.

The present study found that vaccination intention was significantly higher in the

narrative in addition to statistices condition than the statistics only condition. The public

health institutions including the Ministry of Health, Labor and Welfare may be able to

increase persuasiveness of HPV vaccination recommendation messages by adding narrative

messages to statistical messages when they create materials such as leaflets and websites.
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The present study found no significant differences both in intention and in attitude

between the patient’s narrative group and the mother’s narrative group. Several possible

reasons were considered for this result. Further studies are needed to understand more about

factors influencing the persuasiveness of narratives such as identification. A deeper

understanding of the factors will help health professionals to more effectively communicate

with individuals and communities to encourage better decision making regarding HPV

vaccination.
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Appendix 2 An online survey.
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Appendix 3 An intervention material for a group received statistical messages only.
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Appendix 4 An intervention material for a group received a patient’s narrative in addition to

statistical messages.
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Appendix 5 An intervention material for a group received a mother’s narrative in addition to

statistical messages.
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