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Abstract

Recently, there has been increasing research on designing chatbots
for behavior change. While trust between individuals and their
supporters is recognized as a crucial factor in fostering behavior
change, it remains unclear what types of dialogue contribute to
building such trust. In this study, we investigated health guidance
interviews to address two key questions: 1. What kind of trust rela-
tionship facilitates behavior change? and 2. What type of dialogue
contributes to fostering that trust? Our findings indicate that indi-
viduals were more motivated to pursue behavioral goals when they
perceived the interviewer as having integrity. Furthermore, an anal-
ysis of interviewer speech using four dialogue categories revealed
that perceptions of integrity were stronger when interviewers spent
more time on “Providing Tailored Insights” rather than “Building a
Trust Relationship.” These insights contribute to designing chatbots
that effectively support behavior change by fostering trust through
dialogue strategies.
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1 BACKGROUND AND RESEARCH
QUESTIONS

Addressing behavioral risk factors for chronic diseases, such as
physical inactivity and unhealthy diets high in salt, sugar, and fat,
and promoting healthy behaviors are important for preventing of
various chronic diseases [2, 12, 25]. However, chronic diseases often
have no symptoms even in high-risk states, making them painless
and difficult to motivate individuals. A common and effective ap-
proach has been for healthcare professionals and other specialist
staff to closely engage with individuals to provide behavior change
support communication [19]. On the other hand, due to the global
increase in the prevalence of chronic diseases [22] and the need
to respond to other health issues (such as sudden outbreaks of
infectious diseases), specialist staff must perform many tasks in
addition to providing preventive support. Consequently, support
from specialist staff alone has its limitations.

In recent years, the use of chatbots has been widely researched
as a means to motivate individuals and support behavior change
(promote behavior modification) when human resources are in-
sufficient [1, 6, 18, 21]. For example, chatbots are being integrated
into health coaching systems aimed at improving health behaviors
by monitoring patients, notifying them of appropriate activities,
and educating users with relevant knowledge. Chatbots not only
have the advantage of being able to collect user’s data and pro-
vide valuable information 24 hours a day, 365 days a year through
question-and-answer interactions and reminders [4, 13], even when
human staff are unavailable, but also possess anthropomorphism.
It is said that people tend to perceive chatbots as social entities
because of their anthropomorphism, even when they recognize
they are interacting with a computer [14, 15]. In chatbots perceived
as social entities, the ability to build relationships is seen as a key
component. There is a report that when trust is built in the rela-
tionship, behavior change is strengthened when trust in chatbots
is increased [5]. A trust relationship is said to be the glue that al-
lows things to move forward [16], and it plays an important role in
behavior change support.

Recent research has increasingly emphasized building relation-
ships with chatbots, particularly focusing on establishing trust
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relationships [5, 8, 11, 23, 24]. However, many of these studies eval-
uate trust relationships under the unified concept of “trust”, making
it unclear which specific aspects of trust relationships contribute to
behavior change. Moreover, in research aimed at designing chatbots
that enhance trust relationships, much of the focus has been on com-
munication style and appearance. Therefore, this study investigated
the following questions in context of health guidance interview
between specialist health guidance staff to provide behavior change
support (i.e., interviewer) and interviewee:

e What aspects of a trust relationship are related to behavior
change?

e What type of dialogue is related to fostering a trust relation-
ship that supports behavior change?

We conducted a survey of health guidance interviews and recorded
the dialogues during the interviews, labeling the content of the in-
terviewer’s speech. We surveyed the interviewees immediately after
the interview to determine their motivation for behavior change
and level of trust relationship with the interviewer. By analyzing the
dialogue content labels and questionnaire responses, we clarified
the above research questions.

In prior research, Chen et al. reported that when chatbots have
a friendly style (characterized by empathy, warmth, and patient-
centered language), it generates trust in the chatbot and strengthens
treatment adherence [5]. To enhance the effectiveness of this re-
search, we thought that the dialogue should be designed from a
bird’s-eye view of what kind of content the chatbot (which re-
places the interviewer) should speak and that knowledge about
entire dialogues would need to be obtained. According to [10],
effective interviewers encourage behavior change by “building a
trust relationship with interviewees,” “assessing their life infor-
mation,” “providing tailored insights,” and collaboratively “setting
goals” Therefore, it is important to understand which contents of
dialogue build different kinds of trust relationships and enhance
motivation. This study aims to examine how these four dialogue
components contribute to trust relationships that shape motivation
for behavior change. The findings of this research will contribute to
designing chatbot dialogue that takes into account the building of a
trust relationship with the user and supports the user’s motivation
to continue their healthy actions.

2 METHOD

2.1 Participants and procedures for health
guidance interviews

In surveying health guidance sessions, we used the snowball sam-
pling method to invite four experienced professionals (three pub-
lic health nurses and one registered dietitian with experience in
providing Specific Health Guidance in Japan [10]) from different
organizations to participate as interviewers. The participants in the
role of the interviewees were recruited through a research company.
The criteria for interviewees were individuals who had had mild
or no abnormalities in their health check-up within the previous
year, based on Specific Health Guidance standards (blood pressure,
lipids, and blood glucose) [10]. Interviewees who had previously
undergone Specific Health Guidance were excluded from this sur-
vey to prevent potential influences on survey results. A total of
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26 interviewees (22 males, 4 females, average age = 45) attended.
The interviewers and interviewees were provided with explana-
tions about the purpose of this study, the data to be collected, the
compensation, and the voluntary nature of participation, and their
consent was obtained. After the experiment, compensation was
provided to the interviewers and interviewees. The interviewees
were asked to fill in a questionnaire about their trust relationship
with the interviewer and their motivation immediately after the
interview. The items measured by the questionnaire are listed in
Section 2.2.

2.2 Measure

The interviewees were surveyed about their trust in the interviewer
and about whether they had changed their motivation after the
interview. To measure the trust felt towards the interviewer, a trust
relationship scale was used which assesses trust on three aspects:
competence, benevolence, and integrity [3]. The ten questions were
modified to fit this survey’s context based on the original questions
(i.e., the assessment of trust in interviewers in health guidance inter-
views). Four questions were about competence: “1. This interviewer
has the expertise to understand my needs and preferences,” “2. This
interviewer has the ability to understand my needs and preferences,”
“3. This interviewer has good knowledge about health,” “4. This in-
terviewer considers my needs and important attributes of health.”
Three questions were about benevolence: “5. This interviewer puts
my interests first, “6. This interviewer keeps my interests in mind,”
“7. This interviewer wants to understand my needs and preferences.”
Three questions were about integrity: “8. This interviewer provides
unbiased recommendations.” “9. This interviewer is honest,” and
“10. I consider this interviewer to possess integrity” A 5-point Likert
scale (ranging from “1 - Not at all applicable” to “5 - Very applica-
ble”) was used. To measure whether there was any behavior change,
interviewees were asked to respond on a 5-point Likert scale (rang-
ing from “1 - Strongly Disagree” to “5 - Strongly Agree”) whether
they felt motivated to work towards the goals they had set.

2.3 Analysis

2.3.1 Dialogue Analysis. The recorded data were transcribed for
each interview, with the speaker (interviewer or interviewee) noted.
In the transcription, each speaker’s turn was defined as one turn,
and the content labels were annotated for each turn of the inter-
viewer’s utterances. The content labels were based on the dialogue
content explained in the Specific Health Guidance Guidelines of
the Japanese Ministry of Health, Labour and Welfare [10], and were
divided into four types: “A: Building a trust relationship with the
interviewee,” “B: Assessment (interviewee’s information gathering
and judgment),” “C: Providing tailored insights,” and “D: Goal set-
ting” We did not annotate simple responses, back-channeling, or
utterances that were only fillers that did not correspond to these
content labels. Label A was assigned to utterances that included
greetings, self-introductions, acceptance of or empathy towards
the interviewee’s statements. Label B was assigned to utterances
that confirmed the participant’s understanding and motivation or
gathered information about their lifestyle. Label C was assigned
to utterances that communicated the need for behavior change,
suggested possible actions, and highlighted the benefits. Label D



What Dialogue Content Leads to a Trust Relationship and Behavior Change? Dialogue and Questionnaire Analysis

was assigned to utterances that involved concretizing numerical
goals and encouraging self-determination.

In the annotation process, we used both the Specific Health Guid-
ance Guidelines and working guidelines that provides specific expla-
nations for parts of the Specific Health Guidance Guidelines where
annotation judgments may differ, developed through discussions
between annotators and researchers. Two annotators conducted a
trial annotation of one interview, referring to the guidelines, and
after checking the results and reaching a consensus, they annotated
all 26 interviews together. For utterances with different content
labels, a decision was made through discussion. We counted the
occurrence of each content label in each interview, and the occur-
rence rate was calculated by setting the total number of content
labels that occurred in each interview to 100%.

2.3.2 Statistical Analysis. To determine “What aspects of a trust
relationship are related to behavior change?" and “What type of
dialogue is related to fostering a trust relationship that supports
behavior change?”, we used Spearman’s rank correlation coefficient
as a correlation analysis. Additionally, to determine characteristics
of utterance rates of the four dialogue content levels, Pearson’s
product-moment correlation coefficients were calculated. We then
conducted path analysis to determine the overall relationship be-
tween dialogue content, trust, and behavior change.

3 RESULTS

3.1 Correlation between trust relationship and
behavior change

The correlations between the trust that the interviewees felt to-
wards the interviewer and their behavior change were as follows
(Table 1). There was a weak positive correlation (r=0.384, p<0.1)
between “This interviewer puts my interests first” and “I will work
towards the goals I have set”(behavior change). There was also a
weak positive correlation (r=0.375, p<0.1) between “I consider this
interviewer to possess integrity” and “I will work towards the goals
I have set”(behavior change). There was no significant difference in
other trust relationships and behavior change (“I will work towards
the goals I have set”), and the correlation coefficients ranged from
0.012 to 0.301.

3.2 Correlation between dialogue content and
trust relationship

3.2.1 Distribution and characteristics of the dialogue content labels
. The percentages of the four dialogue content labels in each in-
terview were as follows: “Building a trust relationship with the
interviewee” was AVG=21.2%, SD=6.8%, min=8.9%, max=35.9%; “As-
sessment (interviewee’s information gathering and judgment)” was
AVG=42.0%, SD=10.3%, min=17.6%, max=65.0%, “Providing tailored
insights” was AVG=17.8%, SD=8.0%, min=4.0%, max=34.3%, and
“Goal setting” was AVG=19%, SD=9.0%, min=2.0%, max=38.5%.
Dialogue sentences labeled as “Building a trust relationship with
the interviewee” included phrases such as “Thank you for your time
today. I appreciate it “I am the public health nurse in charge to-
day,” and “Oh, that’s amazing. Awesome. I see.” Dialogue sentences
labeled as “Assessment (interviewee’s information gathering and
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judgment)” included phrases such as “Do you usually eat some-
thing before you play baseball?”, “After looking at your check-up
results, is there anything you felt or thought you might want to
do?”, and “Do you feel like your daily routine has changed?” Dia-
logue sentences labeled as “Providing tailored insights” included
phrases such as “This is just for your information, but have you ever
heard of a walking method called interval walking?”, “After 8 PM,
your body tends to store more fat due to its natural mechanisms,”
“(After explaining exercise to interviewee concerned about their
weight and triglyceride levels) To be honest, I think it would be
better to start by establishing a regular daily routine. Once your
lifestyle rhythm is in order, you might be able to lose weight natu-
rally, without having to force yourself," and “Your iron levels are a
bit low, so once you get enough iron, you’ll feel more energized.”
Dialogue sentences labeled as “Goal setting” included phrases such
as “How about setting some goals and making a plan until your
next health check-up?”, “Have fun choosing non-alcoholic drinks
and stuff like that,” and “How much do you think you can increase
your exercise?”

The correlations between the four occurrence rates of the dia-
logue content labels within each interview were as follows. There
was a strong negative correlation (r=-0.615, p<0.01) between “Build-
ing a trust relationship with the interviewee” and “Providing tai-
lored insights” This shows that when utterances of “Building a
trust relationship with the interviewee” were frequent in the inter-
view, utterances of “Providing tailored insights” were infrequent.
Likewise, a moderate negative correlation (r= -0.428, p<0.05) be-
tween “Building a trust relationship with the interviewee” and “Goal
setting”, a strong negative correlation between “Assessment (in-
terviewee’s information gathering and judgment)” and “Providing
tailored insights” (r= -0.521, p<0.01), and a strong negative corre-
lation between “Assessment (interviewee’s information gathering
and judgment)” and “Goal setting” (r= -0.521, p<0.01).

3.2.2 Correlation between the percentage of dialogue content and
trust . The correlations between the occurrence rate of dialogue
content labels and the trust that the interviewees felt towards the in-
terviewer were as follows (Table 2). The analysis focused only on the
trust that was correlated with behavior change. There was a moder-
ate positive correlation (r=0.440, p<0.05) between “This interviewer
puts my interests first” and “Providing tailored insights”. There was
also a weak negative correlation (r= - 0.374, p<0.1) between “This
interviewer puts my interests first” and “Assessment (interviewee’s
information gathering and judgment)”. There was no significant
correlation between “This interviewer puts my interests first” and
“Building a trust relationship with the interviewee” or “Goal setting”.
There was a strong positive correlation (r=0.565, p<0.01) between
“I consider this interviewer to possess integrity” and “Providing
tailored insights” There was also a weak negative correlation (r= -
0.395, p<0.05) between “The interviewer is a sincere person” and
“Building a trust relationship with the interviewee” On the other
hand, there was no significant correlation between “I consider this
interviewer to possess integrity” and “Assessment (interviewee’s
information gathering and judgment)” or “Goal setting”.
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Table 1: Correlation between trust relationship and behavior change

Trust relationship items

Benevolence

Benevolence

Competence  Competence  Competence Competence s m Benevolence ants to Integrity Integrity Integrity
-pu -W
-expertise -ability -good knowledge -considering p Y -keeps in mind -unbiased -honest -integrity
interests first understand
Behavior change 0.251 0.068 0.050 0.114 0.384 T 0.301 0.012 0.261 0.158 0.375F
t p<0.1

Table 2: Correlation between the percentage of dialogue content and trust

Dialogue content labels

Building a trust relationship Assessment Providing tailored insights Goal setting

B |

enevoience , -0.066 -0.3747 0.440* 0.059
-puts my interests first

Trust Integrit

teertty -0.395* 0.170 0.565%* 0.062

-integrity
T p<0.1 * p<0.05 ** p<0.01

3.3 The overall relationship between dialogue
content, trust relationship, and behavior
change

As an explanatory factor for behavior change, we adopted the trust
and the occurrence rate of dialogue content labels, which showed a
correlation in Sections 3.1 and 3.2. We then set up a path diagram
hypothesizing the process leading to behavior change, as shown
in Figure 1, and conducted path analysis. First, to verify the fit of
this model to the data, we checked the goodness-of-fit indices. The
chi-square value was 9.230, the degrees of freedom were 6, and the
p-value was 0.161. The Comparative Fit Index (CFI) was 0.925, the
Tucker-Lewis Index (TLI) was 0.813, the Root Mean Square Error
of Approximation (RMSEA) was 0.144 (90% CI [0.000, 0.316]), and
the Standardized Root Mean Square Residual (SRMR) was 0.099.
The model did not fit well according to the criteria (CFI>=0.95,
TLI>=0.95, RMSEA<=0.06, SRMR<=0.08) indicated in a previous
study [9]. Therefore, we referred to the modification index (MI) and
adjusted the model. Specifically, we added the path where the oc-
currence rate of dialogue content label “Assessment (interviewee’s
information gathering and judgment)” (MI=1.645) directly explains
“I will work towards the goals I have set,” the path where the oc-
currence rate of dialogue content label “Providing tailored insights”
(MI=1.390) directly explains “I will work towards the goals I have
set, and the path where the occurrence rate of dialogue content
label “Building a trust relationship with the interviewee” (MI=0.119)
directly explains “I will work towards the goals I have set”(Figure 2.
The values in the figure are the results of the path analysis). When
we checked the goodness-of-fit indices for the new model, we found
that the chi-square value was 0.598, the degrees of freedom were
2, the p-value was 0.742, the CFI was 1.000, the TLI was 1.243, the
RMSEA was 0.000 (90% CI [0.000, 0.270]), and the SRMR was 0.025,
so we judged that the model had sufficient goodness of fit.

As shown by the bold line and numbers in Figure 2, in this model,
there is a negative correlation (standardized coefficient estimate =
-0.530, p<0.05) between the occurrence rate of dialogue content label
“Providing tailored insights” and the occurrence rate of dialogue

content label “Assessment (interviewee’s information gathering
and judgment)”, and a negative correlation (standardized coefficient
estimate = 0.676, p<0.01) between the occurrence rate of dialogue
content label “Providing tailored insights” and the occurrence rate
of dialogue content label “Building a trust relationship with the
interviewee.” The path from the occurrence rate of dialogue content
label “Providing tailored insights” to “I consider this interviewer
to possess integrity” (standardized coefficient estimate = 0.444, P
< 0.05) and the path from “I consider this interviewer to possess
integrity” to “I will work towards the goals I have set” (standardized
coefficient estimate = 0.597, p<0.01) were significant. Therefore, it
was shown that when the time spent by the interviewer on “As-
sessment (interviewee’s information gathering and judgment)” and
“Building a trust relationship with the interviewee” was shorter
than for other interviews, and the time spent on “Providing tai-
lored insights” was longer than for other interviews, the degree to
which the interviewee felt that the interviewer possessed integrity
increased. The degree to which the interviewee felt that the inter-
viewer possessed integrity also increased the degree to which they
felt that they wanted to work towards their goal.

4 DISCUSSION

Regarding the relationship between the trust relationship and be-
havior change, there was a correlation between the trust that “I
consider this interviewer to possess integrity” and “This interviewer
puts my interests first”, and only “I consider this interviewer to
possess integrity” was significant as a factor explaining “I will work
towards the goals I have set” The impression of “I consider this
interviewer to possess integrity” is a type of trust that belongs
to the category of integrity, one of the three categories of trust
(competence, benevolence, integrity). Hildegard [20] argued that
nurses are not friends of patients, and that as professional staff they
should provide information directly using responsible language for
treating individuals and improving behavior rather than chatting.
In the results of this survey, the reason that the integrity, rather
than the competence or benevolence, of the interviewer affected
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Occurrence rate of utterance of
dialogue content label “Assessment”|

dialogue content label
“Providing tailored insights”

Occurrence rate of utterance of

Occurrence rate of utterance of
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Trust:
“This interviewer puts my
interests first”

Behavior change:
"' will work towards the goals
I have set"

Trust:
“I consider this interviewer to

dialogue content label “Building a trust
relationship with the interviewee”

possess integrity”

Figure 1: Path diagram created on the basis of correlation analysis results

Occurrence rate of utterance of
dialogue content label “Assessment”,

-.530*

180

Occurrence rate of utterance
of dialogue content label
"Providing tailored insights”

-.676 %

Occurrence rate of utterance of
dialogue content label “Building a trust|
relationship with the interviewee”

R?=.129

Trust:
"This interviewer puts my
interests first”

R%=.423

Behavior change:
"I will work towards the

goals | have set"

*k
Trust: =97

"I consider this interviewer to
possess integrity”

R?=331

Figure 2: Path diagram and path analysis results after model modification

behavior change (“I will work on my goal”) was possibly that the in-
terviewees felt that the interviewer’s behavior as a health guidance
specialist demonstrated integrity (i.e., they were conscientious and
responsible), and this led to a desire to change their behavior.
Regarding the relationship between dialogue content and trust
relationship, the occurrence rate of dialogue content label “Engag-
ing awareness” was positively correlated with the impressions “This
interviewer puts my interests first” and “I consider this interviewer
to possess integrity” and was a significant factor in explaining the
impression “I consider this interviewer to possess integrity”. The
percentage of dialogue content of “Building a trust relationship
with the interviewee” was negatively correlated with but was not a
significant factor in explaining the impression of “I consider this
interviewer to possess integrity” Additionally, the percentage of
dialogue related to “Building a trust relationship with the intervie-
wee” was negatively correlated with the percentage of dialogue
related to “Providing tailored insights” As shown in the results in
Section 3.2.1, the average percentage of dialogue related to “Provid-
ing tailored insights” was 17.8%, with a maximum of 34.3%, while
the average occurrence rate of dialogue related to building a trust
relationship with the interviewee was 21.2%, with a minimum of
8.9%. From the above, although “Building a trust relationship with
the interviewee” is clearly not unnecessary for interviewees, they

feel more trust (impression of integrity) when more time is spent
on “Providing tailored insights” than “Building a trust relationship
with the interviewee” as a relative balance.

An interesting point is that, in the results of path analysis, the
path directly explaining the dialogue content (“Providing tailored
insights” and “Building a trust relationship with the interviewee”)
did not show any significant results, while the path via the trust
relationship (“possessing integrity”) did. Therefore, the trust rela-
tionship (“possessing integrity”) elicited from the dialogue content
is thought to play an important role as an essential “glue” for pro-
moting behavior change.

Chen et al.[5] have demonstrated that empathic communication
by chatbots—such as expressing empathy and acceptance toward
users’ statements—enhances user behavior change, and in this study,
we further revealed that such conversations are predominantly in-
cluded in utterances labeled as “Building a trust relationship with
the interviewee”. The results of this study suggest that while utter-
ances involving building trust with the interviewee are essential,
allocating time to utterances related to "Providing tailored insights"
may further enhance trust and promote behavior change. Here,
“empathic communication” refers to a style of dialogue and is not
in opposition to the content of the dialogue. Therefore, an em-
pathic communication style can be adopted across a wide range
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of dialogue content. In other words, even in utterances aimed at
"Providing tailored insights," incorporating an empathic communi-
cation style may further enhance user trust and promote behavior
change. For example, it may be effective to empathize with the
user’s chronic disease or discomfort and then convey the causes,
improvement measures, and ideas for action that are appropriate
for their situation.

5 FUTURE DIRECTIONS

Future work should integrate insights from previous research on ef-

fective communication styles with the findings of this study—specifically,

the combination of dialogue content—to clarify the effectiveness
and challenges of chatbot interactions. This will contribute to new
knowledge on chatbot design that facilitates user behavior change.
While this study adopted an approach that derives chatbot design
directionality from human-human communication [7, 17], previous
research [23] has highlighted differences between users’ percep-
tions of humans and chatbots. Therefore, when applying these
findings, chatbot-specific characteristics and constraints should be
considered in the design of chatbot interactions. We hope this study
contributes to the field of Human-Computer Interaction (HCI) by
advancing research on chatbot design.
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