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Abstract: Embodied Conversational Agents (ECAs) serve as digital twins (DTs), visually
and behaviorally mirroring human counterparts in various roles, including healthcare
coaching. While existing research primarily focuses on single-coach ECAs, our work
explores the benefits of multi-coach virtual health sessions, where users engage with spe-
cialized diet, physical, and cognitive coaches simultaneously. ECAs require verbal relational
cues—such as empowerment, affirmation, and empathy—to foster user engagement and
adherence. Our study integrates Generative Al to automate the embedding of these cues
into coaching dialogues, ensuring the advice remains unchanged while enhancing deliv-
ery. We employ ChatGPT to generate empathetic and collaborative dialogues, comparing
their effectiveness against manually crafted alternatives. Using three participant cohorts,
we analyze user perception of the helpfulness of Al-generated versus human-generated
relational cues. Additionally, we investigate whether Al-generated dialogues preserve the
original advice’s semantics and whether human or automated validation better evaluates
their lexical meaning. Our findings contribute to the automation of digital health coaching.
Comparing ChatGPT- and human-generated dialogues for helpfulness, users rated human
dialogues as more helpful, particularly for working alliance and affirmation cues, whereas
Al-generated dialogues were equally effective for empowerment. By refining relational
cues in Al-generated dialogues, this research paves the way for automated virtual health
coaching solutions.

Keywords: embodied conversational agents; relational cues; digital twin; health coaching;
large language models

1. Introduction

Embodied Conversational Agents (ECAs), act as digital twins (DTs) representing
visually and behaviourally the human counterpart in the role they are playing. When it
comes to DTs for health care, ECAs can be simulated to represent actual in-person coaching
with single or multiple coaches. Gdmez Diaz, Yu [1] drew a connection between smart
coaching and a digital twin, since both share certain characteristics, like having artificial
intelligence as a core, being able to communicate in near real-time, and having the means
to interact with the real world through hard or soft sensors. These digital twins are not only
more accessible but, through the use of human like empathy, which aids in the development
of a working alliance, ECAs have been found to improve adherence to treatment advice [2].
While many researchers and applications provide a single coach, we explore the value of a
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virtual one stop health shop where the user can talk to multiple health coaches (dietician,
physical coach and cognitive coach) in the same session.

ECAs require socialization and communication skills which require the use of verbal
and non-verbal behaviours that will motivate the user to build a long-term relationship
with the agent. Verbal empathic responses are supported by certain cues that are referred
to as relational cues. These cues are conceptually around empowerment, social dialogues,
working alliance, affirmation and empathy. Examples of relational cues can be found in
the ECA work by [3-7]. Novelly, our work involves multiple health coaches expressing
different combinations of types of relational cues and allows us to connect responses to the
relational cues based on different types of health behaviours.

While there are many studies involving multi-agent collaboration and teams (e.g., [8]),
there is very little work using multiple agents in health. Since quality healthcare often
requires users to wait for appointments for their turns, digital coaching is faster and less
expensive. Multiple coaches in a single platform and session aim to save time, energy
and cost when users have to consult multiple professionals, sometimes spanning a period
of months, to get the right advice, and providing the advice in one session aims to both
reinforce and avoid inconsistent advice. The existing body of research has examined
the potential benefits of coaching interventions targeting various aspects of health and
wellness, such as diet, physical activity, and cognitive wellbeing [9,10]. However, the
motivation behind leveraging a multi-coach approach, in which multiple coaches interact
with the agent within a single setting, has not been adequately explored. Beinema, op den
Akker [4] did utilise a multi-agent health coaching application but her focus was on the
user’s motivational state (intrinsic, motivation, extrinsic, dual, and a-motivation). Our
work adapts the dialogues and uses the same coaching domains (diet, physical exercise and
cognition) used in Beinema, op den Akker [4], to make them more empathic by drawing on
dialogue ontologies provided by Bickmore [3].

Multi-agent coaching sessions have been found to be an effective approach for facil-
itating behaviour change, with two distinct strategies often employed in their dialogue
style: vicarious persuasion and user-directed persuasion. Vicarious persuasion is that
in which the coaches collaborate among themselves, thereby, indirectly, persuading the
coachee, whereas user-directed is that in which the coaches collaborate with the user
only and do not talk to each other [11,12]. The concept of vicarious persuasion has also
been explored in various other studies, examining its potential advantages in coaching
and counseling interventions [13,14]. Thus, we also extended the original dialogues with
LLM-generated collaborative conversation between the coaches. Collaboration among the
coaches adds value by vicariously persuading the users [15] and provides more evidence
and multi-domain, i.e., physical, diet and cognitive, benefits, related to the advice.

We have used Generative Al and contextualized prompt design [16] to create mul-
tiple collaborating health coaches with varying relational cues added into their ‘neutral’
dialogues. This work was initially published in [17], but is significantly extended in this
paper to include collaborative dialogue between the coaches. The neutral dialogues pro-
vide the advice being recommended by the health coach. This is important to ensure that
appropriate advice is given. This advice can be provided by actual health professionals or
derived from evidence-based advice found in the literature. Utilising tailored inclusion of
relational cues based on user preferences [5,18] to modify “how” (i.e., the dialogue manner
or tone) the advice is presented, together with the use of Generative Al to automate the
embedding process, allows us to create a digital twin based on both the health professional
and the preferences of the consumer or person being coached. To provide holistic health
advice that considers different aspects of a healthy lifestyle, such as diet, physical exercise
and cognitive exercise, we further introduce the use of multiple coaches, one for each of
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these three well-being areas. This gives a stepping-stone toward automation, where the
power of Al is used to generate relevant dialogues while providing guardrails to ensure
what is said by the conversational agent is safe and appropriate. Validation, however, of
these dialogues is critical to ensure that the lexical meaning of dialogues is similar to the
neutral dialogue [19,20].

The key purpose of the study reported is to validate and measure the perceived help-
fulness of empathic cues in the multi-coach session. These cues are ChatGPT-generated, and
the objective is to see whether the machine generated dialogues for empathy are considered
as helpful as the human-generated dialogues. Previously the empathic dialogues were
hand-crafted, while in this study we are taking a step towards automation by harnessing
the power of Al Further, we describe the process of extending user-directed dialogues to
include dialogues in which coaches also talk to each other and give recommendations from
their own expertise for the advice under discussion.

The next section provides background to our study and our research questions. The
methodology used to generate relational cues, and the subsequent validation of the cues
are presented in the following subsections. Lastly, we present our discussion, future work
and conclusions.

2. Background, Related Work and Research Questions

We first briefly consider dialogue frameworks for digital coaching and then elaborate
on different types of relational cues that can be used in coaches’ dialogues. The research
questions are presented at the end of this section.

2.1. Dialogue Frameworks for Digital Coaching

Researchers have worked to integrate behavioral change models into e-coaching
systems to enhance their effectiveness [9]. In a literature review of health technologies,
Lentferink, Oldenhuis [9] identified key components that contribute to successful coaching
in improving health outcomes. These include setting short-term goals as milestones toward
long-term objectives, personalizing goals to fit individual needs, and using praise messages
to reinforce positive behaviors. Additionally, effective e-coaching systems incorporate re-
minders and suggestions to encourage adherence, provide feedback based on user progress,
and enable self-tracking to monitor behavioral changes. ECAs have been used in health
applications to support contexts such as study stress [21], emotion regulation [22], life style
management [4], stress and anxiety management [23]. We first consider key features used
by ECAs as persuasive coaches, drawing on theories of behavior change and the important
role of building a working alliance. Then, we review the use of empathic language and
relational cues. Finally, we, consider health applications using multiple ECAs to identify
the current gap and opportunity.

Intention to change behaviour and increasing adherence to recommended behaviours
are critical challenges in the field of health behaviour. Emerging evidence suggests that
behaviour change theories emphasizing relational cues, such as empowerment, affirmation
and working alliance, may be necessary to effectively change behaviours [24]. These rela-
tional cues are believed to increase the likability of the person communicating the behaviour
changing message, which in turn enhances working alliance and adherence [25,26]. Impor-
tantly, the use of the cognitive and behavioural elements of health behaviour change, along
with communication strategies like motivational interviewing and coaching, have been
shown to improve overall adherence [27]. According to the studies of behaviour change by
Kleinsinger [26] and Teixeira and Marques [25], the active process of behavioural change is
nearly always a challenge and requires a multifaceted approach, including education, moti-
vation, tools and support. Studies linking behaviour change to empathic dialogues include
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that of Raamkumar and Yang [28], who emphasize the key role of healthcare professionals
in supporting individuals through the health behaviour change process.

Motivation plays a crucial role in behaviour change and is central to many theoretical
models, such as Operant Conditioning [29], the Information-Motivation Behavioral Skills
Model [30], and the Transtheoretical Model [31]. Without motivation, individuals struggle
to progress through stages of change and to maintain long-term behaviour modifications.
Prior research has explored strategies to enhance motivation in health coaching, including
adapting motivational interviewing techniques for ECAs [32] and personalizing motiva-
tional messages based on user motivation levels [4]. Studies have also examined how
behaviour change techniques and persuasive system designs impact adherence in digital
health applications [33]. While tailoring ECA dialogues to users’ personal contexts has
shown positive effects, most approaches do not account for users” specific motivational
profiles. Research on persuasive features in digital health coaching [34] has categorized
users into three motivation types—intrinsic, external regulation, and amotivation—though
evidence suggests that users can have a combination of these motivations. Building on
this, our work integrates concepts from working alliance and empathy, which seek to
strengthen behavioral intention and adherence, in order to enhance intrinsic motivation
using relational cues in coaching dialogues.

2.2. Relational Cues in Health Coaching

Empathic responses, like Bickmore’s cues [3] and others [35-37], play a key role in
motivating the desire or goal to change behaviour. The question is whether different users
expect different empathic responses based on their demographics, culture, social standing
and pro-social behavioral inclination. Abdulrahman and Richards [38] conducted a study
where participants interacted with an empathic ECA who taught healthy study habits.
After interaction, different cues were rated by the participants as being stupid, helpful
or empathic. The results indicated that the classification of cues was greatly influenced
by culture, level of stress study, subject chosen and other contextual information. Humor
was a cue that was marked as stupid by a higher percentage than other cues, although
the majority liked humor along with other cues, like inclusive pronouns or self-disclosure.
In our work, we embed multiple cues based on prior work and the psychology literature
to develop our empathic DTs. Preference has been given to those rated higher and liked
more by the users in similar studies. These include empowerment, working alliance and
affirmation cues, described in the following subsections.

2.2.1. Empowerment

Empowerment, rooted in the educational, social, cultural, and political discourse of
the late 20th century [35], enables individuals to impact society and lead dignified lives.
In healthcare, empowerment aligns with Freire’s pedagogical philosophy, viewing pa-
tients as autonomous members of the healthcare team. It can be analyzed at individual,
organizational, or community levels [39], requiring close cooperation between patients
and professionals. Gibson [40] defines empowerment as a social process that enhances
individuals” ability to meet their needs, solve problems, and mobilize resources for self-
control. Skuladottir and Halldorsdottir [41] developed a theory of the ‘sense of control’
in chronic pain patients, distinguishing between demoralization—feeling emotionally
weakened—and remoralization—feeling emotionally strengthened. The quality of inter-
actions with healthcare professionals plays a key role in determining whether patients
feel empowered or disempowered. Tveiten and Knutsen [42] further explored this con-
cept by assessing patient feedback on sessions that included social dialogues followed
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by empowering dialogues, highlighting the significance of communication in fostering
patient empowerment.

2.2.2. Working Alliance

In healthcare, successful face-to-face therapy often relies on building a collaborative
rapport between the therapist and patient, known as a working or therapeutic alliance [2].
The strength of this alliance plays a crucial role in the effectiveness of behaviour change
interventions [43]. Research suggests that similar alliances can also be formed between
users and digital ECAs [43,44]. Embedding of working alliance cues into our dialogues is
specifically designed to foster such connections with users.

By adopting a conversational style that depicts teamwork and togetherness, ECAs
can create a social atmosphere that encourages relationship-building. Studies indicate
that incorporating empathic and relational cues enhances user-agent relationships [2,45].
Additionally, research on empathetic agents suggest that they are perceived as more trust-
worthy, caring, and likable [46], which can lead to longer interactions and increased user
engagement [47].

Early research on therapeutic alliance examined its link to treatment outcomes across
different therapies, patient groups, and therapist factors [48]. More recent studies ex-
plore the collaborative nature of alliance, emphasizing both therapist and patient con-
tributions [49,50]. Researchers have identified key relational factors, such as empathy,
transference, countertransference, and therapist interventions, which influence alliance
quality [51]. This research underscores that alliance is not a universal construct but should
be tailored to individual patient and therapist dynamics for optimal outcomes [52,53].

The quality of the therapeutic alliance in early treatment stages is a strong predictor
of therapy outcomes, with weak initial alliances often leading to dropout [54]. Clini-
cians should actively monitor and foster the alliance from the outset, addressing ruptures
promptly rather than assuming they will resolve over time. Certain therapist behaviors,
such as inappropriate silence, criticism, or excessive transference interpretation, can harm
the alliance [55]. Additionally, countertransference issues can further deteriorate collab-
oration [56]. When therapists perceive a weak alliance, their interventions may suffer,
ultimately impacting the therapeutic relationship. These findings highlight the need for
therapists, and their DTs, to be mindful of their interventions and stable personal factors,
such as attachment styles, to maintain a strong therapeutic alliance.

2.2.3. Affirmation

Affirmation, as defined by Cameron et al. [36], involves acknowledging emotionally
complex or challenging experiences for patients, such as deciding whether to take medica-
tion or follow a recommended treatment. Its primary function is to provide patients with
a safe space to express their frustrations while receiving empathetic and comprehensible
responses. This process fosters trust and openness in therapeutic relationships.

Affirmation strengthens the therapeutic alliance by fostering trust and emotional
safety, particularly in high-risk patients. Schechter and Goldblatt [57] emphasized its role
in engaging suicidal patients, highlighting how validation and genuine relatedness help
them feel understood and accepted, even amidst difficult behavioral changes. Similarly,
Saunders [58] found that patients who perceived therapy sessions as affirming were more
motivated and engaged, leading to a more positive and productive therapeutic experience.

2.3. Generative Al to Embed Relational Cues in Health Coaching Dialogue

LLMs (Large Language Models) have revolutionized Al by assisting in many natural
language generation tasks, including email content generation, summarization and index-
ing pdfs and books, providing software code bug fixing options and routing queries to the
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right agent based on the context [59]. Further research has proposed that conversational
dialogues can also be passed through the LLM and prompts can be designed to let LLM
know how to analyse/modify them [60,61]. LLMs, including ChatGPT, have the capability
to understand the context and recognize the patterns for a specific response generation. This
can be fine-tuned further with more prompts [62]. LLM uses transfer learning, whereby it
looks through the content it is trained on and then generates content that is highly relevant
to the task at hand.

ChatGPT [63] is a general domain chat bot, hence the reliability of the response gen-
erated is measured while utilizing its output for domain specific tasks. Researchers have
tried to investigate whether and when the answers provided by ChatGPT are unreliable
and how this is perceived by expert users. In one study [64], a user satisfaction score was
collected from the participants who were domain experts. Although multiple measures are
used in NLP to validate the semantic similarity of two sentences, like the BERT score [19] or
USE [65], human validation is proposed as a relevant method when interpreting and evalu-
ating the meaning of output produced by ChatGPT [20,66]. A Bert score is an automatic
evaluation metric for text generation. It computes a similarity score for each token in the
candidate sentence with each token in the reference sentence. Instead of exact matches, we
compute token similarity using contextual embedding [19]. When compared to other LLMs,
like BERT, LaMDA and others, ChatGPT is particularly useful in the field of medicine ([67]).
ChatGPT outperforms other LLMs because it exhibits superior capabilities in maintaining
context, generating relevant and nuanced responses, and adapting to different communi-
cation styles, all of which are essential for effective health coaching dialogues. The core
strength of ChatGPT lies in its ability to engage in interactive conversations, providing
personalized guidance and support to individuals seeking to improve their health and
well-being. When compared to BERT’s masked language modelling approach, which fo-
cuses primarily on understanding the context of words within a sentence, ChatGPT excels
in generating coherent and contextually appropriate responses in real-time, making it ideal
for simulating realistic health coaching scenarios [67].

The design of the application takes into perspective the ethical and technical impact
of digital coaching in terms of accountability, fairness and privacy. Regarding the data
collected from Cohorts 1-3, no personal identifiers were captured, thereby privacy of the
user is maintained. Accountability of LLMs is through prompt engineering, which has
been defined in such a way that the behavior of user or his/her responses do not impact
the coaches’” response. The LLM is not used during the interaction but only during the
modification of dialogues that were validated by humans. In general, the digital coaches
we develop, and their dialogue, are underpinned by the evidence-based, empowering,
empathic and ethical principles, in alignment with the five principles in the Al4People
Ethical framework: autonomy, beneficence, explicability, justice and non-maleficence [68].

The manual creation, embedding and validation of relational cues into the coaches’
dialogues require a good understanding of the literature and are time consuming tasks.
In recent years, Generative Al models (e.g., ChatGPT) have emerged, which can engage
in human-like dialogues and provide personalized recommendations. These models can
be leveraged to develop digital coaching tools that seamlessly integrate the key relational
cues associated with strong working alliances, such as empowerment, affirmation, and
social dialogue. Preliminary work has shown that Generative Al models can indeed be
trained to provide empathetic responses and build rapport with users [8]. To support the
delivery of holistic health coaching from multiple ECAs and the inclusion of relational cues
in their dialogues to improve adherence, we seek to utilize ChatGPT to generate dialogues
enriched with relational cues. Furthermore, we want to ensure that the advice provided
does not change, but only the manner in which it is said (i.e., by using relational cues). To
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evaluate this, we sought to validate the lexical interpretation of the ChatGPT output and
the reasoning it provides. This leads us to the following RQs that determine whether an
LLM can be used to embed relational cues into existing dialogue while maintaining the
semantics of the original input.

RQ1. Does ChatGPT have the ability to embed relational cues into health coaching dialogues while
preserving the semantics of the advice provided?

RQ2. Does human or automated validation work best for analyzing the lexical interpretation of the
dialogues?

RQ3. Does the reasoning provided by ChatGPT align with the modification approach required
during prompt design?

Finally, we want to analyze the helpfulness of LLM-generated dialogues compared to
human-crafted.

ROQ4. Are manually created RCs perceived to be as helpful as those generated by an LLM.

3. Materials and Methods

Due to the iterative nature of developing and evaluating the dialogue of our digital
coaches, to answer our research questions, we draw on data collected from three different
studies, involving three different cohorts of participants, as shown in Figure 1, some of
whom only experienced the manual (Cohort 1) or LLM-generated (Cohort 3) cues as part
of studies involving sessions with three coaches, described in Section 3.1. A third set of
participants (Cohort 2) were involved in validating the LLM-generated relational cues. The
cohort numbers are assigned based on the chronological timing of the three studies, as we
moved through the stages of (1) multiple digital coach evaluation with manually created
relational cues (May 2023); (2) creation and validation of LLM-generated relational cues
(March 2024); and (3) multiple digital coach evaluation with LLM-generated relational cues
(July-September 2024).

Obtain original health coaching dialogue developed by health
experts

Review literature to identify types of RCs and examples

embed handcrafted RC Use LLM and prompts from RC literature

cues into original to automatically embed RC into original
dialogue dialogue

i

[

Cohort 2 validates meaning of RC-embedded
matches original dialogue and confirms LLM-

Cohort 1 score
helpfulness of

selected reasoning
handcrafted I
dialogue snippets for
each type of RC Cohort 3 score helpfulness Use LLM to
of selected LLM-generated automatically generate
dialogue snippets for each coach responses to
type of RC another coach’s LLM-

generated dialogue

Figure 1. Conceptual diagram for the three cohorts.
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3.1. Study Design for Evaluation of Relational Cue’s Helpfulness with Cohort 1 and 3
3.1.1. Cohort 1 and 3 Materials

We developed three distinct digital coaches, who interacted with the participant and
with each other in a single interaction—Paul, Suzan, and Meena—each specializing in
a unique aspect of lifestyle, as illustrated in Figure 2. These virtual coaches not only
differ in their areas of expertise but also in their communication styles, particularly in the
use of relational cues within their dialogues. Suzan serves as a physical activity coach,
guiding users in incorporating exercise into their daily routines and promoting an active
lifestyle. Paul focuses on nutrition, offering advice on making healthier food choices while
maintaining a balanced diet rather than adhering to restrictive eating plans. Meena, the
cognitive coach, aims to enhance mental engagement by encouraging brain-stimulating
activities and cognitive exercises.

Which one of us would you like to talk to first?

Figure 2. The three DTs—Meena, Paul and Suzan.

We obtained the original dialogues from prior work involving multiple coaches [4]
and drew on further content from Abdulrahman and Richards [38]), which involved a
single agent to create the dialogue for our 3 coaches. We drew on the literature, such as that
presented in Section 2, to handcraft relational cues, which were added into the dialogue
for Cohort 1, and used ChatGPT to generate dialogues for Cohort 3. Examples of the three
types of relational cues can be found in Table 1.

Table 1. Description of relational cues.

Relational Cues Concept

Cues Definition Cues Example

Cues that appreciate the efforts made by the You are doing great, I understand

Affirmation user, or communicate to the user that the ..
this is not easy for you.
coach understands.
Cues that encourage a decision by either You can decide what’s best for you.
Empowerment giving options or by encouraging proactivity = You can choose either fish, meat or

in order to take baby steps towards the goal.  plant-based alternatives.

Working alliance

Together we can monitor your
progress. As a team we can discuss
the next step forward.

Cues that inculcate teamwork and
togetherness in achieving a goal.

3.1.2. Recruitment

Cohort 1 was recruited between 5 May 2023 and 31 May 2023 via a university pool of
undergraduate students, most of whom were studying psychology. Students could choose
our study from among many others in order to receive course credits. These students
engaged with the coaches, whose dialogue contained manually created relational cues.
Cohort 2 validators were recruited in March 2024 from among colleagues and peers. Cohort
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3 was recruited between 21 July 2024 and 5 September 2024 via the Prolific platform, a
platform for capturing research data. Our study was open to prolific participants over
the age of 18 from the USA, UK and Australia regions and could include students or
participants generating income streams. Cohort 3 participants engaged with coaches
delivering the LLM-generated cues. Studies were approved by our university’s Human
Research Ethics Committee.

3.1.3. Data Collection

Both studies with Cohort 1 (284 participants) and 3 (248 participants May) involved
interaction with the same three coaches. Cohort 2 was the validation cohort, in which
6 participants validated the LLM-generated dialogues. The primary goals of these stud-
ies were to determine the impact of different dialogue styles, which varied in the use of
relational cues, on the participants” intentions to change their health behaviors as recom-
mended by each coach. These results are outside the scope of this paper and of the specific
research questions. Of relevance to this paper is a section of the data collection asking
participants to score the helpfulness of a set of relational cues using a 5-point Likert scale
ranging from very unhelpful to very helpful. These cues include examples from each of the
three types of relational cues: Empowering, Working Alliance and Affirmation. To compare
the helpfulness of relational cues, both studies used the same Likert scale for helpfulness
analysis and used the same coaches.

3.2. LLM Based Dialogue Generation and Validation Study

In this study, the neutral dialogues of the three coaches (dietician, physical and cogni-
tive) were given to ChatGPT-3.5 and prompts were designed to let the LLM know which
class of relational cues the coach utilizes in its dialogues (empowerment, affirmation or
working alliance) together with examples of relational cues that can be used to enrich the
dialogues and to add collaborative dialogues among the coaches. We created a survey in
Qualtrics to obtain feedback on the text generated by ChatGPT and on its reasoning.

We trained the original dialogues from prior work involving multiple coaches [4,69],
which did not explicitly include relational cues. We also drew on dialogue from [38] and
enriched it further with lifestyle behaviors relevant to the specific subject area of each
coach. We created neutral dialogues for each coach and modified them using ChatGPT
with relational cues: empowerment, working alliance, and affirmation. Empowerment
dialogues encourage the patient to choose or to make a decision based on either giving
options or clarifying consequences. Working alliance dialogue contributes to the mutual
understanding regarding the planning or execution of a certain task or goal. Affirmation
dialogues confirm what the user has said, giving the impression of being listened to, and
also include expressions of empathy, giving the impression that the listener understands
how the user is feeling and provides encouragement.

The prompt serves as an initial instruction or context for the model to generate re-
sponses. Two prompts were designed. The first one modifies the neutral dialogue, and the
second one adds more collaborative dialogues among the coaches. Both are described next.

3.2.1. Prompt Input for User-Directed Dialogues

LLM-generated dialogue was carried out offline as the purpose of the study was to
validate what was produced before it was used in a virtual coaching session. We wanted to
make sure that the LLM did not hallucinate. Prompt engineering involved the following
process: giving a single prompt for all coaches versus giving separate prompts for the
three coaches; making sure reasoning is a part of the generated response; making sure the
right balance of cues existed and there was less repetition from the cues from previous
dialogues to the next; making sure the length of the dialogue was appropriate. After
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context understanding and pattern recognition, a specific response is generated that is

fine-tuned further with prompt-reengineering. To understand why the LLM produced the

specific response, reasoning was enabled so that, after every response, a justification can be

captured for further analysis, see Table 2. The prompt is as follows:

Table 2. Modified dialogue with working alliance cues, empowerment cues and affirmation cues

“You are either a diet coach, physical activity coach or a cognitive coach. As
a diet coach your name is Paul. As a physical coach your name is Suzan and
as a cognitive coach your name is Meena. You use relational cues in dialogues.
Relational cues make the conversation more human like and empathic. If you are

” o

Paul use cues like “I am here to help you”, “together we can work..”, “together we
can plan..”, “Together we can motivate you..”, “I hope together we can succeed”,
“As a team we can figure out together”, “This is a team effort”. If you are Suzan

V77i

use cues like “I know this sounds hard in the beginning”, “I am glad to hear
that”, “I know it might be hard to find time for it”, “That’s a very good question”,
“You are a fast learner”, “I know it might sound difficult in the beginning but
together we will make it easier”, “I understand change does not come easily”, “It

o

is great that you are inquisitive”, “You are already half way through in making
your lifestyle more healthier”, “That’s Great!”, “Sorry to hear that”, “I know you
will be feeling pushed in the beginning”, “Great you seem to be making progress

/a7

already”. If you are Meena use cues like “If you want to”, “You have plenty of
healthy options to choose from”, “Choose one of the..”, “You can start..”, “If you
agree..”, “Would you like me to elaborate”. You will be given neutral dialogues
without relational cues. Your task is to modify them and add relational cues to
the dialogues. Do not add extra sentences to the dialogues. Your response should
be as close to the original neutral dialogue but with relational cues and it should
not be longer than 40 completion_tokens. In addition, give reasoning for your

modified response.”

respectively.

Original

Modified Reasoning

Paul’s dialogues using working alliance cues

Try An amazing beets salad,

with cashew nuts, small piec
of apple, and goat cheese.

How about trying an amazing salad
together? We can incorporate cashew
nuts, small pieces of apple, and
cheese for a delightful and nutritious
meal. I'm here to help you with the
recipe.

es

I used the relational cues “together” and
“I'm here to help you with the recipe” to
emphasize collaboration and support. This
encourages a sense of teamwork, making
the user feel supported in their effort to
make healthier food choices.

Vegetables and salads should

be a part of regular intake.

Let’s also make vegetables and fruits
a consistent part of your daily intake
through mutual goal setting. I am
here to help you explore delicious
ways to incorporate them into your
meals. With close coordination, we
can ensure that your regular intake is
not only nutritious but also
enjoyable.

Iintroduced relational cues to create a sense
of collaboration and support. Phrases like
“Together, let’s make” and “I am here to
help you” convey a joint effort in
incorporating vegetables and salads. By
stating “As a team, we can ensure,” I
emphasize the shared responsibility in
making dietary choices, building a positive
working alliance.
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Table 2. Cont.

Original

Modified

Reasoning

Suzan’s dialogues using empowerment cues

Physical activity is about
everything you do in your
daily life: groceries, walking
the dog, or some gardening.

Physical activity encompasses
everything you do in your daily life,
from groceries to walking the dog or

engaging in some gardening. You
have a variety of everyday options to
stay active.”

I added relational cues like “You have a
variety of everyday options” to highlight
the user’s choices and empower them to
recognize the potential for physical activity
in their daily routines. This encourages a
sense of ownership in incorporating
movement into their lifestyle, making it
more motivational and personalized.

Go outside. . . walking is good
for you. A short trip to the
supermarket or visiting some
friends.

Consider going outside; walking is
good for you. You can take a short
trip to the supermarket or visit some
friends to incorporate physical
activity into your day.

I added relational cues like “consider”
encouraging the user to contemplate the
suggestion. Saying “Tou can take,” it
empowers the user to make a choice based
on their preferences, promoting a sense of
autonomy. This approach fosters motivation
by presenting outdoor activities as flexible
options that can be aligned with the user’s
lifestyle.

Meena’s dialogues using affirmation cues

Sometimes people benefit
from training their brain. That
can be done through puzzles,
such as Sudoku’s or
crosswords, but there are
many ways in which it can be
done.

I am glad to hear that you are open to
the idea of training your brain. There
are indeed many ways to do it, and
puzzles like Sudoku or crosswords
are excellent options. I know it might
sound difficult in the beginning, but
as you explore different methods, we
can find one that suits you best and
makes the process enjoyable.

Iadded the relational cue “I am glad to hear
that” to express encouragement and
positivity regarding the person’s openness
to brain training. By acknowledging the
potential difficulty at the beginning and
offering support in finding an enjoyable
method, I aim to make the conversation
empathic and motivational.

I can also think of other brain
exercises also that people may
enjoy doing. Try other
possibilities like playing a
game of chess or even a game
of Candy Crush or Wordfeud
on a smartphone.

That’s a very good point! Brain
exercises come in various forms, and
it's wonderful that you're
considering different possibilities.
Playing a game of chess is a fantastic
option, and even engaging in
smartphone games like Candy Crush
or Wordfeud can be enjoyable brain
exercises. I understand change does
not come easily, but by exploring
diverse activities, you can find
something that resonates with you
and contributes to your cognitive
well-being.

I added the relational cue “That’s a very
good point!” to acknowledge and
appreciate the person’s input. By expressing
understanding that change can be
challenging, I aim to validate any potential
concerns they may have. Additionally, I
provided assurance that exploring diverse
activities will help them find an enjoyable
and beneficial brain exercise.

3.2.2. Prompt Input for Collaborative Dialogues Between the Coaches

Prompting was done coach-wise as individual prompts for each coach resulted in
more relevant dialogues and fewer hallucinations, since giving clear role descriptions and
keeping the process centered around a single coach as an actor enabled ChatGPT to be
accurate in its response. ChatGPT recognized the roles better with a prompt directed to a
single coach who was getting answers from the other two. Prompting in itself is an iterative
process. Several studies have enumerated and discussed general principles when it comes
to prompting [70]. For example, being specific, giving appropriate context, and clearly
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laying out the desired goal will improve the performance of ChatGPT. In our dialogue
generation process, simpler prompts provided good collaborative dialogues, as given in
Table 3.

Table 3. Collaborative LLM-generated dialogue.

Paul’s Dialogues

Meena’s Response

Suzan’s Response

How about trying an amazing
salad together? We can
incorporate cashew nuts, small
pieces of apple, and cheese for
a delightful and nutritious
meal. I'm here to help you
with the recipe.

Incorporating vibrant and nutrient-rich
foods like beets, cashews, apples, and
goat cheese not only pleases your taste
buds but also supports cognitive
function. A nourished brain leads to
better decision-making and adherence to
your goals.

That beet salad sounds fantastic, Paul!
Nutrient-dense meals like these provide
sustained energy for your workouts.
Consider having it as a pre-workout
meal to fuel your body effectively.

ChatGPT Reasoning

ChatGPT Reasoning

The cognitive coach connects the
suggested meal with cognitive benefits.
Nutrient-rich foods contribute to brain

health, influencing the individual’s
cognitive abilities and decision-making,
creating a holistic approach to
well-being.

The physical activity coach ties the
suggested salad to fitness by
recommending it as a pre-workout meal.
This establishes a connection between
nutrition and physical performance,
reinforcing the importance of a balanced
lifestyle.

Together, we can plan to
incorporate fresh fish into
your daily meals. This will not
only provide you with a good
source of protein but also
essential omega-3 fatty acids. I
hope, as a team, we can make
this a positive addition to
your diet.

Including fresh fish regularly not only
nourishes your body but also supports
cognitive function. Omega-3s are
essential for brain health, aiding in focus
and memory. Keep up the good choices
for a sharp mind and a strong body:.

Nice choice! The protein from fish is
excellent for muscle recovery and
growth. Omega-3s also help reduce
inflammation, benefiting your joints. It’s
a win-win for your fitness journey. Keep
incorporating such nutritious foods for
optimal physical well-being.

ChatGPT Reasoning

ChatGPT Reasoning

The cognitive coach highlights the
cognitive benefits of omega-3 fatty acids,
linking the diet to mental well-being.
This reinforces the idea that food choices
impact not only physical health but also
cognitive function.

The physical activity coach connects the
suggestion to muscle repair and overall
physical performance. This
demonstrates the synergy between
nutrition and physical activity for a
holistic approach to health.

Let’s also make vegetables and
fruits a consistent part of your
daily intake through mutual
goal setting. I am here to help
you explore delicious ways to
incorporate them into your
meals. With close
coordination, we can ensure
that your regular intake is not
only nutritious but also
enjoyable

Absolutely, Paul! Incorporating a variety
of vegetables supports cognitive health.
The diverse nutrients contribute to brain
function and mood regulation. Let’s
explore ways to make your veggie
intake not just a routine but a joyous
part of your day.

Great advice, Paul! Vegetables and
salads provide the essential vitamins
and minerals needed for optimal
physical performance. They also aid in
recovery post-workout. How can we
make your veggie intake more
enjoyable?

ChatGPT Reasoning

ChatGPT Reasoning

The cognitive coach connects vegetable
intake to cognitive health, emphasizing
the positive impact on brain function
and mood. This adds a layer of
motivation beyond physical well-being.

The physical activity coach ties
vegetable and salad intake to physical
performance and recovery. This creates a
link between nutrition and the
individual’s fitness goals, promoting a
holistic approach to health.
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Table 3. Cont.

Suzan’s Dialogues

Meena’s Response

Paul’s Response

Physical activity encompasses
everything you do in your
daily life, from groceries to

walking the dog or engaging

in some gardening. You have a

variety of everyday options to

stay active.

Absolutely, Suzan! Every little bit adds
up. Consider those daily activities as
opportunities for movement,
contributing to your overall well-being.

Suzan, it’s not just about what’s on your
plate; it’s about embracing a lifestyle.
Even those everyday activities
contribute to your energy balance.

ChatGPT Reasoning

ChatGPT Reasoning

Affirming Suzan’s statement with
“Absolutely” shows understanding.
Encouraging her to view daily activities
positively promotes a holistic approach,
aligning with cognitive well-being
principles.

Validating Suzan’s perspective with “it’s
not just about what’s on your plate”
establishes connection. Emphasizing the
role of daily activities aligns with the
idea of a comprehensive lifestyle
approach to nutrition.

Do activities indoors, like
walking up the stairs or
cycling on a home trainer;
everything counts! You can
start incorporating these into
your routine.

Absolutely, Suzan! Indoor activities are
fantastic. They not only boost physical
health but also enhance cognitive
function. Every step or pedal contributes
to your overall well-being.

Great point, Suzan! Indoor activities are
not only effective for burning calories
but also create a positive environment.

How about pairing them with a
nutritious snack for an extra energy
boost?

ChatGPT Reasoning

ChatGPT Reasoning

Using “Absolutely” affirms Suzan’s
suggestion. Connecting indoor activities
to cognitive function emphasizes the
holistic benefits, reinforcing the
interdependence of physical and mental
well-being.

Acknowledging Suzan’s suggestion with
“Great point” builds rapport. Linking
indoor activities with nutrition
reinforces the importance of a balanced
lifestyle, integrating physical activity
and dietary choices for optimal health.

Consider going outside;
walking is good for you. You
can take a short trip to the
supermarket or visit some
friends to incorporate physical
activity into your day.

I'love that idea, Suzan! Being outdoors
not only benefits your physical health
but also lifts your mood. A short walk
can do wonders for your cognitive
well-being.

Suzan, outdoor activities are excellent
for burning calories. How about turning
that trip to the supermarket into a
mindful shopping experience, focusing
on nutritious choices?

ChatGPT Reasoning

ChatGPT Reasoning

Expressing personal enthusiasm with “I
love that idea” strengthens the
connection. Emphasizing the
mood-boosting aspect aligns with
cognitive well-being principles,
encouraging outdoor activities as a
holistic approach.

Acknowledging the suggestion with
“How about” keeps the conversation
engaging. Connecting outdoor activities
with mindful nutrition reinforces the
integration of healthy habits into daily
routines for overall well-being.

Meena’s Dialogues

Paul’s Response

Suzan’s Response

Iam glad to hear that you are
open to the idea of training
your brain. There are indeed
many ways to do it, and
puzzles like Sudoku or
crosswords are excellent
options. I know it might
sound difficult in the
beginning, but as you explore
different methods, we can find
one that suits you best and
makes the process enjoyable.

Nutrition plays a role in cognitive
function too. Foods rich in omega-3 fatty
acids, antioxidants, and vitamins, like
fish, berries, and leafy greens, can
support brain health.

Absolutely, Paul. Adequate hydration is
crucial too. Water supports cognitive
function, and incorporating hydrating
foods like cucumbers and watermelon
can contribute to overall brain health.

ChatGPT Reasoning

ChatGPT Reasoning

I'm connecting the discussion on brain
training with Paul’s expertise in
nutrition, highlighting the importance of
a well-balanced diet for optimal
cognitive function.

I'm building on Paul’s point about
nutrition by emphasizing the role of
hydration in cognitive function and

suggesting specific hydrating foods that
align with my expertise in physical
activity.
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Table 3. Cont.

Meena’s Dialogues

Paul’s Response

Suzan’s Response

Mindfulness exercises can take
various forms, such as
engaging in breathing

exercises or taking a refreshing

walk in the fresh air. Some
individuals find that strolling

through a forest can be an
exceptionally relaxing activity.

Absolutely, Meena. Nutrition also plays
a role in supporting mental well-being.
Foods rich in magnesium, like nuts and
leafy greens, can help regulate stress
hormones and contribute to a calmer
state of mind.

True, Meena. Combining mindfulness
with physical activity, like a forest walk,
not only relaxes the mind but also
enhances overall well-being. It’s a great
way to promote mental and physical
balance.

ChatGPT Reasoning

ChatGPT Reasoning

I'm connecting the idea of mindfulness
and stress reduction with nutrition,
suggesting specific foods that contain
nutrients known to support mental
well-being. This provides a holistic
approach to mental health.

I’'m reinforcing Meena'’s point on
mindfulness and a forest walk while
highlighting the dual benefits of
combining mindfulness with physical
activity for a holistic approach to
well-being.

That’s a very good point! Brain
exercises come in various
forms, and it’s wonderful that
you're considering different
possibilities. Playing a game of
chess is a fantastic option, and
even engaging in smartphone
games like Candy Crush or
Wordfeud can be enjoyable
brain exercises. I understand
change does not come easily,
but by exploring diverse
activities, you can find
something that resonates with
you and contributes to your
cognitive well-being.

It's a great point, Meena. Nutrition can
complement these activities. Including
nuts and seeds for brain-boosting
nutrients like omega-3 fatty acids and
antioxidants can further support
cognitive function.

Absolutely, Meena. Incorporating
physical activities that require
coordination, like dancing or even trying
out a new sport, can also enhance
cognitive function by stimulating
different areas of the brain.

ChatGPT Reasoning

ChatGPT Reasoning

I'm connecting Meena'’s suggestions
with nutrition, providing dietary
recommendations that align with

brain-boosting nutrients, ensuring a

holistic approach to cognitive
well-being.

I'm suggesting alternative physical
activities that complement Meena’s
ideas, providing a well-rounded
approach to brain exercises that involves
both mental and physical engagement.

The following is the prompt for Meena:

“You are a cognitive coach and your name is Meena. You are in a coaching session
with a physical activity coach Suzan and diet coach Paul. The session is collabo-
rative and coaches respond to each other with their own expertise. You are given
Meena’s dialogues. Your task is to respond as Suzan and Paul. Response should
be with relational cues and it should not be longer than 40 completion_tokens.
Give reasoning for your response as a separate section.”

The following is the prompt for Suzan:

“You are a physical activity coach and your name is Suzan. You are in a coach-
ing session with a cognitive coach Meena and diet coach Paul. The session is
collaborative and coaches respond to each other with their own expertise. You
are given Suzan’s dialogues. Your task is to respond as Meena and Paul. The
response should be with relational cues and it should not be longer than 40 com-
pletion_tokens. Give reasoning for your response as a separate section.”

The following is the prompt for Paul:

“You are a diet coach and your name is Paul. You are in a coaching session with a
physical activity coach Suzan and cognitive coach Meena. Session is collaborative
and coaches respond to each other with their own expertise. You are given Paul’s
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dialogues. Your task is to respond as Suzan and Meena. The response should be
with relational cues and it should not be longer than 40 completion_tokens. Give
reasoning for your response as a separate section.”

3.2.3. Dialogue Generation Results

To avoid the consultation with the coaches becoming too long, we only added three
additional statements for each coach collaborating with the main coach, hence six in total
for two coaches collaborating with the main coach for a single domain. For three domains,
this becomes 18 collaborative dialogues in total. The reasoning for the dialogues is also
generated, which helps us see the relevance of the generation and how the LLM processed
the request.

Empathic Dialogue

For each coach, i.e., Paul, Suzan and Meena, original dialogues related to their re-
spective domain were modified by ChatGPT. One of the objectives of the dialogue gen-
eration was also to see which category of relational cues was found to be more helpful.
Hence, each coach’s empathic dialogue contains a specific relational cue inculcated in
their dialogues. Paul’s dialogues contain working alliance cues, Suzan’s dialogues con-
tain empowerment cues and Meena's dialogues contain affirmative cues. The dialogue
contained 57 sentences/lines in total, but only 22 of those sentences included relational
cues generated by the LLM. A total of 22 empathic dialogues for all three coaches were
generated, by modification of the neutral dialogues.

Table 2 presents examples of all the coaches” original and modified dialogues with the
reasoning that explains why ChatGPT found the modification suitable, and also shows the
relational cues embedded in the modified dialogue. For example, the original dialogue
“Try An amazing beets salad, with cashew nuts, small pieces of apple, and goat cheese,”
has no working alliance cues, but the modified example “How about trying an amazing
salad together? We can incorporate cashew nuts, small pieces of apple, and cheese for a
delightful and nutritious meal. I'm here to help you with the recipe,” contains the cues
“together” and “I'm here to help you with the recipe.” Reasoning also suggests that these
specific relational cues are considered important and appropriate by ChatGPT for team
building and for giving a sense of support to the user. Six dialogue snippets are shown as
examples in Table 2. The whole generated dialogue set can be found in Appendix A.

Collaborative Dialogue

The purpose of collaborative dialogues is to perform vicarious persuasion by coaches
talking to each other in agreement and suggest behaviors related to the goal based on their
domain. When a coach is selected, that coach becomes the main coach and the other two
collaborate with the main coach and give recommendations.

The collaborative dialogue snippets and the reasons generated by ChatGPT corre-
sponding to each coach are provided in Table 3. In the first example, Paul is suggesting
healthy eating through a balanced salad recipe. Meena responds by agreeing to the benefits
of the healthy recipe but also notes its impact on the cognitive function. Suzan carries on
the discussion by affirming what Paul suggested and added to the benefits of the nutri-
tious meal as a pre-workout meal hence, establishing a connection between nutrition and
physical fitness. The dialogue flow begins with the first column presenting the selected
coach’s statements, which are then responded to by the second coach in the middle column,
followed immediately by a reply from the third coach in the final column. This also takes
place in reasoning.
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3.3. Validation of LLM Dialogues

Validation was performed to ensure that the meaning of the original sentence did not
change. Health advice was being provided and it was important that the wrong advice
wasn’t being given by the LLM. Validation could only be done for the empathic dialogue
generation, since these are the only ones whose original dialogues exist. The process is
described in Section LLM Empathic Dialogue Validation Process. Collaborative cues could
not be compared with an original sentence, since collaborative examples are generated for
the first time as a response to the main coach’s dialogue. Further, we were not expecting
our validators to confirm whether the advice was correct or not because they were not
health professionals and the original advice they responded to was not being changed. The
intention is to keep the meaning of the original dialogue extracted from [71] intact and
these original dialogues were built under the guidance of health professionals.

LLM Empathic Dialogue Validation Process

The procedure for data collection is via a single questionnaire that contains all neutral
dialogues with their modified version, along with the reasoning. A total of 22 dialogues,
which are all made up of the sentences modified by ChatGPT in our dialogue, were
presented in a survey, along with the modified dialogue and the reasoning given by
ChatGPT for their modification. The characters/avatars in Figure 1 were not presented to
participants and thus their appearance would not impact participants’ ratings. To measure
the similarity between original and modified dialogue, we captured similarity rating using
a 3-point Likert scale (Dissimilar-1 to Similar-3) for the 22 dialogues. The human evaluators
are experienced in NLP and familiar with the technical concept of similarity. We note,
however, that none of the participants are health coaches. We also directed evaluators as
follows: “For each row, look at the original dialogue, the dialogue ChatGPT-generated
and the reason ChatGPT gave for the modification, then answer whether the modified
dialogue is supported by the reason and how similar the original and modified dialogues
are”; response was via a 3-point Likert scale (Disagree 1 to Agree 3).

Research suggested using a hybrid approach involving statistical and human valida-
tion. For statistical validation, textual validation was carried out comparing each neutral
dialogue with the ChatGPT-generated output through a Bert score-based natural language
classifier that has been used widely for textual similarity [72] and which gives three classifi-
cations. The fine-tuned version of the BERT model takes two sentences as input and outputs
a similarity score for these two sentences [73]. The sentences either contradict (semantically
dissimilar), are neutral (neither similar nor dissimilar) or they are entailed (semantically
similar). Human validation was also carried out to rate the similarity/dissimilarity between
the neutral dialogues and the empathic dialogues generated through ChatGPT.

4. Results for Validation Study of ChatGPT-Generated Relational Cues

The results of analysis of 22 dialogues by six human evaluators and the fine-tuned
BERT model are presented below.

4.1. Human Evaluation

In 21 out of 22 dialogues, four out of six evaluators agreed with the reasoning. In 18
out of 22 dialogues, four out of six evaluators found the two dialogues similar as given in
Table 4. Four of the dialogues that had less than four evaluators’ agreement on similarity
were either modified further to accommodate the probable cause of dissimilarity or their
validation was augmented with the Bert score. In one of these four dialogues (see Figure 3),
where the reasoning was agreed upon by all of the candidates, the dialogue’s similarity
was rated as similar by three evaluators and dissimilar by the other three and we found
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it necessary to modify ChatGPT’s output. No other dialogues were modified. Since the
evaluation data were anonymous and no biographic data were collected, to avoid asking
all evaluators to redo the evaluation, an in-depth review of the evaluators’ responses,
identification and writing of any modifications, and further validation were carefully
performed by the research team.

Table 4. Human scores for each dialogue—P(artially) Agree.

Dialogue 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Dissimilar 1 2 2 3 2 2 1 2 2 0 2 2 2 3 1 o 2 3 1 2 0 3
Unrelated 0 1 0 0 O O O O O 0 1 0O o0 0 1 0O 0o o0 0 1 0 O
Similar 2 3 3 3 4 3 5 4 4 6 3 3 4 2 3 6 3 3 5 3 6 3
Disagtee 0 0 0 0 0 2 0 1 0 3 0 0 0 0 0 1 1 0 0 0 2 O
P-Agree 2 2 0 3 1 0 1 1 3 o0 1 2 1 2 1 1 1 0 1 1 0 o0
Agree 2 4 5 3 5 3 5 4 3 3 5 4 5 4 5 4 4 6 5 5 4 6

Original dialogue

Modified dialogue Reasoning for modification

Some people do
mindfulness exercises at

breathing slowly or light

to your routine.

home as well. For example,

yoga. Schedule it according

I know it might sound difficult in the
beginning, but integrating mindfulness
exercises into your routine, even at
home, can make a significant impact.
Consider scheduling moments for
activities like breathing slowly or
incorporating light yoga. | understand
change does not come easily, but these
small adjustments can contribute to
your overall well-being.

| introduced relational cues to acknowledge the
potential challenges of incorporating
mindfulness exercises into one's routine. By
using phrases like "I know it might sound
difficult" and "l understand change does not
come easily," | aim to empathize with the
potential concerns or resistance the person
may have. Additionally, | suggested specific
activities like breathing slowly and light yoga to
provide actionable steps, making the
recommendation more tangible and
personalized.

Figure 3. ChatGPT output modified to include “according to your routine” in DT.

4.2. Bert Score Validation

Using the Bert score tool, we found that 15/22 of the modified versions received a
score of 100% for entailment. 4/22 received 100% for neutral and 3/22 received a mix score
of neutral and entailment, as given in Table 5. None received any score for contradiction.

Table 5. Bert score for each dialogue.

Dialogue 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Entailed 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0o 1 0 1 1 1 0
Neutral 0 1 0 0 0 0 0 O O O O 0 0 1 0 1 1 1 0 1 0 1

Contra o o 0o 0o o 0 0 00 0 0 o0 O o0 o0 o0 o0 o0 o o o0 o

4.3. Augmenting Human Validation with Bert Score

We also compared the human evaluation with the Bert score. Looking at the remaining

three dialogues, mentioned in Section 4.1, in which similarity was either 50% or less but
no visible modification was made, we present below the sentences with their Bert score in
Figure 4a—c.
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Original dialogue

Modified dialogue

Reasoning for modification

Sometimes people benefit from
training their brain. That can be done
through puzzles, such as Sudoku's or
crosswords, but there are many ways in
which it can be done.

| am glad to hear that you are open to
the idea of training your brain. There
are indeed many ways to do it, and
puzzles like Sudoku or crosswords are
excellent options. | know it might
sound difficult in the beginning, but as
you explore different methods, we can
find one that suits you best and makes

| added the relational cue "l am glad to
hear that" to express encouragement
and positivity regarding the person's
openness to brain training. By
acknowledging the potential difficulty
in the beginning and offering support in
finding an enjoyable method, I aim to
make the conversation empathic and

the process enjoyable.

motivational.

(a)

Original dialogue

Modified dialogue

Reasoning for modification

Ah well, you probably
know now that it is
good for you

Well, you probably know now
that it is good for you. If you
agree, you can consider
incorporating it into your
routine.

| avoided starting the dialogue with "if you agree" per the
instructions. Instead, | included relational cues like "you can
consider" to empower the user to think about integrating the
beneficial activity into their routine. This approach maintains a
motivational and encouraging tone while respecting the user’s
autonomy in making decisions.

(b)

Original Dialogue

Modified Dialogue

Reasoning for Modification

A good piece of meat
occasionally... perfect!
Although fish is a
better alternative.

Let's work on incorporating a good portion of
protein into your diet occasionally by adding
either fish, meat or any other food of your
choice that contains proteins. Through our
partnership, we can find the right balance that
suits your preferences and health goals. This is
a team effort, and | believe we can make your
meals both enjoyable and nutritious.

| added relational cues to convey a collaborative
and supportive tone. Phrases like "Let's work
on" and "together, we can find the right
balance" emphasize a joint effort in making
dietary choices. By stating "This is a team
effort," | reinforce the idea that the client and |
are working together towards their health goals,
creating a positive working alliance.

(©

Figure 4. (a) Statement received Bert score of 100% neutral. (b) Statement received Bert score of 100%
neutral. (c) Statement received Bert score of 53% entailed, 47% neutral.

5. Results Comparing Helpfulness of Human vs. LLM-Generated Dialogue

The total number of users in Cohort 1 who evaluated the helpfulness of the manually
created RCs was 284. Of these, 69% are Psychology students, 1% are doing a Computing
major, 15% are studying Health Sciences, 4% are business students, 4% are studying Arts
and the remaining 7% are enrolled in other subjects. More than half of the study population
is female (70%), and the mean age is 21.55 (s.d. 7.3) ranging from 18 to 74. For Cohort 3,
the total users who completed their coaching session were 248. A proportion of 60% of
the users are male, similar to the distribution of gender for Cohort 1. The mean age is 37
(s.d. 11) with the range from 18 to 76, hence this cohort is more representative of a wider
population of adults, rather than students as in Cohort 1.

To identify the helpfulness of relational cues, 12 human-generated empathic dialogues
were analysed, 4 for each relational cue category. Table 6 shows the RCs” mean and standard
deviation for Cohort 1. To evaluate the LLM-generated dialogue, nine empathic cues were
evaluated by Cohort 3. Table 7 shows the relational cues with mean and std for this cohort.
The current work aims to understand whether users found human-generated cues or LLM-
generated ones more helpful. Table 8 presents the independent t-test between relational
cue categories in both studies to see if the differences are significant. This work also aims to
compare the significance of the differences in ratings between the three categories in both
studies, as shown in Table 9.
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Table 6. Human-generated relational cues—evaluated by Cohort 1.
Relational Cue Mean Std
I hope together we can make progress towards becoming healthier. 3.97 0.92
Together we can decide what else suits your lifestyle 42 0.81
As a team effort, if I show you how you're doing, you can see how close you are to
reaching your health goals. 3.98 091
Together we can plan your diet according to your favorites 422 0.86
Working alliance summary 3.88 0.88
If you agree to share this data, we can keep track of your steps. 3.69 0.99
You can try other possibilities like playing a game of chess or even a game of Candy
Crush or Wordfeud on a smartphone 3.88 105
Would you like me to elaborate on brain training or mindfulness exercises? 4.06 0.88
If you set your own goal, chances are higher that you actually stick with them. 4.07 0.84
Empowerment summary 3.92 0.64
You are a fast learner. 3.73 0.98
I know it is not easy to find time for such activities. 3.87 0.94
I know you will be feeling pushed in the beginning, but it will get easier. 4.02 0.94
Yes that’s a very good question! 3.80 0.99
Affirmation summary 3.85 0.75
Table 7. LLM-generated relational cues—evaluated by Cohort 3.
Relational Cue Mean Std
As a team, let’s explore a simple and nutritious dinner option 3.85 0.99
Thr.ough collaboration, we can explore the importance of balancing your diet with 3.88 0.98
various food group
Let’s unite our efforts to set specific and achievable healthy diet goals tailored to 304 0.97
your needs
Working alliance summary 3.88 0.88
If you'd like, you can start this journey with me 3.62 1.00
You can choose a variety of activities that align with your preferences and lifestyle 4.13 0.83
Yog ha}ve the thion to engage in activities that promote both physical activity and 3.95 0.86
social interaction
Empowerment summary 3.89 0.75
I am glad to hear that you are open to the idea of training your brain 3.71 0.98
That’s a very good decision to explore mindfulness exercises 3.79 0.91
I know it might sound difficult in the beginning 3.53 1.02
Affirmation summary 3.67 0.81
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Table 8. Comparison of helpfulness of manual versus LLM-generated relational cues.
Groups
Relational
Mean SD Mean SD
Cue . Human Human LLM LLM T-STAT PVAL
Categories
WA 4.09 0.70 3.88 0.88 —3.06 0.002
EMP 3.92 0.64 3.89 0.75 —0.498 0.61
AFF 3.85 0.75 3.67 0.81 —2.66 0.008
Overall 3.95 0.61 3.82 0.74 —2.22 0.026
WA = Working Alliance; AFF = Affirmation; EMP = Empowerment.
Table 9. Helpfulness of the relational cues by categories.
Groups
Relational .
Cue Mean g pvarL  TsTar Comfidence  coponsd
. Diff. Interval
Categories
H-WA-AFF 0.239 0.55 <0.001 7.15 0.30-0.55 0.43
L-WA-AFF 0.213 0.66 <0.001 5.04 0.19-0.44 0.32
H-WA-EMP 0.167 0.59 <0.001 4.707 0.16-0.40 0.28
L-WA-EMP —0.009 0.54 0.786 —-0.271 —0.14-0.10 —-0.01
H-EMP-AFF 0.071 0.63 0.062 1.87 —0.01-0.23 0.11
L-EMP-AFF 0.223 0.58 <0.001 —-5.99 0.25-0.5 0.38

H = Human; L = LLM; WA = Working Alliance; AFF = Affirmation; EMP = Empowerment.

The results indicate a highly significant p-value between the ratings for working al-
liance and affirmation with a low-moderate effect size, suggesting a strong relationship
between these two categories of relational cues for both human and LLM-generated di-
alogues. A similar pattern emerged when comparing the ratings for empowerment and
affirmation cues, with the p-value also found to be highly significant, with low-moderate ef-
fect size for LLM-generated dialogue, but not for the human-created dialogue. Conversely,
the non-significant p-value observed between the ratings for LLM-generated empower-
ment and working alliance cues implies that these two categories may be perceived as
the same by users, revealing the LLM’s inability to differentiate these two categories of
cues. Human versus LLM analysis shows that there is a significant difference in all three
categories for human-generated dialogues (EMP-AFF was approaching significance) but,
for LLM-generated, two pairs of categories were significantly different and one was not
significant (WA-EMP). The effect size ranged from small to medium for all pairs except for
LLM-generated (WA-EMP) and Human-generated (EMP-AFF), which were insignificant.

6. Discussion

The first main objective of our study was to determine the efficacy of ChatGPT in
generating dialogues with relational cues for multiple coaches and to take a step towards
automation of smart coaching. The dialogues of the three coaches cover a variety of lifestyle
coaching practices including diet, exercise and cognitive well-being. To measure the impact
of the relational cues, these dialogues will be used in future studies. The dialogues express a
range of relational cues from neutral (i.e., no relational cues) to highly relational /empathic
(i.e., all classes of relational cues included). Our long-term vision is to provide tailored
inclusion of relational cues according to user’s needs and preferences. This validation
study sets the foundation for building a simulation for digital coaching. The validation of
the dialogues is a necessary step in the process, since ChatGPT can hallucinate and may
produce out of context dialogues [64].
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Results of the Bert score show that it found the lexical meaning to be similar between
the original and the modified. Nevertheless, for validation, we recommended a hybrid
approach, which includes human as well as statistical validation. A few disagreements
among the human validators could be due to an expectation that the modified sentences
would be of a similar length. We received anecdotal comments from some participants
along those lines. However, since we asked ChatGPT to add relational cues, we should
expect the modified sentences to be longer and to contain additional content. We also noted
that there may be differences in human interpretation due to biases and uncontrollable
factors, such as personal traits, as well as understanding of the context [74-76]. For a
few dialogues where human validation failed to confirm similarity, a Bert score or other
measure of similarity could be used to aid decision making as to whether the dialogue
should be modified further or should stay intact.

For RQ1 and RQ2, we measured the similarity of the neutral with the relational version
of each modified utterance through human validation of the lexical meaning of the sentence
and used the Bert score for measuring structural semantics. Looking at the results of
human validation, 80% of the dialogues were rated as similar by 50% or more evaluators.
Firstly, we note that human validation does not provide unequivocal results. However,
it can be concluded that the use of ChatGPT for sentence modification did not alter most
user’s interpretations of the lexical meaning of the compared sentences. The remaining
20% that were not rated similar by 50% or more evaluators were analyzed further by the
researchers to determine what could be the probable reason users found them dissimilar.
In one of the dialogues stating, “Some people do mindfulness exercises at home as well.
For example, in the statement “breathing slowly or light yoga. Schedule it according to
your routine,” it is specifically mentioned that the exercise needs to be scheduled according
to the person’s routine. In the modified dialogue, “Consider scheduling moments for
activities like breathing slowly or incorporating light yoga,” there is no mention of making
this part of an existing routine, which seems to be the probable cause of why users found
it dissimilar. The sentence was further modified to add this factor and the final sentence
was modified to “Consider scheduling moments for activities like breathing slowly or
incorporating light yoga in your routine”.

For the other three sentences that had lower similarity, there was no specific element
that was found missing in the modified dialogue. The researchers turned to a review of the
Bert score to see if that would shed some light. The Bert score rated two of the sentences as
neutral and the third one as a mix of entailment and neutral, which means that all three
of them are not contradicting their original version. Therefore, the answer to RQ1 is that
ChatGPT mostly created sentences that are similar in meaning to their neutral version,
suggesting ChatGPT as a potential starting point for insertion of relational cues, but not
a completely reliable approach. In our specific context, we have validated all sentences
generated by ChatGPT in our coaching dialogue and manually modified any sentences that
were not found to be similar. For health applications, we propose that human validation by
a domain expert is essential and that the key benefit of Generative Al is to reduce the initial
burden on humans to create the sentences from scratch. Particularly in health, humans
cannot be taken out of the loop, but this process saves time. The approach provides two
experts, one human and one machine, which improves the process and quality of output.

For RQ2 the Bert score showed promising results. None of the dialogues and their
modifications were found contradictory in any way. More than 80% of the dialogues were
fully or partially entailed, which means that the Bert score found them to be semantically
similar. We conclude that a hybrid approach to validating ChatGPT output provides an
approach where the lexical meaning is validated by humans and semantic validation is
provided by the automated Bert score.
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For RQ3 “Does the reasoning provided by ChatGPT align with the modification
approach required during prompt design?” it is imperative to understand how ChatGPT
generates its reasoning and why its reasoning is important for our work. The reasoning
feature of ChatGPT helps the user understand the chain of thoughts which led the LLM
to the respective output [77]. In 90% of cases, more than 50% of users agreed that the
reasoning is valid and in accordance with the context of relational cues. For the two
dialogues whose reasoning was disagreed upon by 50% or more, this could be attributed to
the fact that reasoning concerned itself more with relational cues, and how incorporating
cues is what the task at hand consisted of. Reasoning does not mention the modification of
the task-based dialogues to either generalize more or to connect them with their previous
dialogue’s context. This missing information can help the user reach a more agreeable
decision. Nevertheless, it can be concluded that, for RQ3, the reasoning produced by
ChatGPT was logical and agreeable.

The second main goal of this work was to see whether the ChatGPT-generated dia-
logues are as helpful as the human-generated dialogues. This is measured by looking at
the ratings for helpfulness of each relational cue category in both LLM dialogues versus
the human dialogue setting for empathic interactions. This leads us into RQ4, which
discusses the comparison of the helpfulness of human- versus LLM-generated dialogues.
Both dialogue sets have empathic relational cues as part of the dialogue content. Examples
of relational cues are given in Tables 6 and 7, which also give the mean rating of users for
that cue. The statistical comparison of human- and LLM-generated dialogues as given in
Table 8 indicate that human dialogues were liked more, with their mean being higher than
their respective LLM-generated dialogues in the same category. Overall, relational cues
were liked more when they were hand-crafted by a human. The rapid advancements in
large language models have led to significant progress in natural language processing, with
LLMs demonstrating impressive capabilities in various applications, including text gener-
ation, question-answering, and conversational interactions [8]. However, the evaluation
of the quality and user perception of LLM-generated content remains an important area
of research. Existing research has explored the usage and limitations of LLMs as judges,
highlighting the potential for position, verbosity, and self-enhancement biases, as well as
limited reasoning ability [78]. The LLM-as-an-Interviewer approach has been proposed as
a novel evaluation paradigm that addresses these shortcomings by incorporating dynamic
feedback and follow-up questions [16]. Human-generated content is still considered more
empathic and relevant than LLM-generated especially in coaching.

The findings in Table 8 suggest that relational cues in health and lifestyle coaching
dialogues can have complex and nuanced impacts on user perceptions. While some
cues may be perceived as complementary, others may be viewed as mutually exclusive,
depending on the specific needs and preferences of the individual user. The significant
differences observed between the three categories highlight the importance of carefully
considering the design and implementation of relational cues in coaching interventions, to
ensure they align with the target audience’s preferences and needs [79].

Lifestyle coaching has become a popular tool for individuals seeking personal and
professional development. One key aspect of effective lifestyle coaching is the use of
relational cues, which can help foster a sense of trust, empowerment, and collaboration
between the coach and client [80]. However, research suggests that not all relational cues
are equally effective in the eyes of clients [81]. Existing literature indicates that clients
who find empowerment cues helpful in life coaching also tend to find working alliance
cues beneficial [79]. This suggests a link between clients’ perceptions of their own sense of
agency and their desire for a strong, collaborative relationship with their coach. In contrast,



Systems 2025, 13, 353

23 of 34

affirmation cues, which are designed to provide encouragement and validation, are not
consistently seen as helpful by clients [79,82].

The results of the two studies were compared, where the Cohort 1 study tested the
helpfulness of the relational cues with human-generated dialogues, whereas the second
study with Cohort 3 tested the helpfulness of the relational cues with LLM-generated
dialogues. We note that Cohort 1 and 3 participants did not know how (i.e., whether
manually or Al-generated) the statements with relational cues had been created. In both
studies, affirmation was found to be less helpful than empowerment and working alliance.
The working alliance rating was significantly different in both studies when compared to
affirmation. In the case of empowerment, LLM-generated dialogues’ rating was signifi-
cantly different when compared to affirmation but not for human-generated dialogues.
For working alliance and empowerment, human-generated dialogues were significantly
different, but not LLM-generated dialogues. It can be seen that empowerment had a higher
helpfulness rating in LLM-generated dialogues whereas in human-generated dialogues
working alliance had a higher helpfulness rating. It can be argued that LLM can effectively
empower the users [83] but, in the case of building a working alliance, humans are still
trusted more [84]. It is evident from the research that there is a clear reservation about
the use of Al technology within the therapeutic alliance space. It was notable that the
users’ largest concern was about the potential to create a strong bond with an LLM-driven
agent. Affirmation is subjective in long-term adherence and is found less helpful in a single
coaching session. The existing literature suggests that the long-term adherence and utility
of affirmation is still an ongoing debate [85-87].

The importance of the coach—client relationship in the success of coaching interventions
is further underscored by research showing that the relationship plays a mediating role
between the coaching received and the development of the client’s self-efficacy [88]. The
Cohen’s d values for all significant pairs given in Table 9 are between 0.11 and 0.43,
indicating that the observed differences in client perceptions of the various relational cues
are not likely to be due to chance [88,89]. Of note, we observe that the LLM was not
able to differentiate between the categories of working alliance and empowerment in the
statements produced.

To evaluate the preferences and perceptions of users, few studies have been conducted
where participants were presented with dialogues from both human-generated and LLM-
generated sources. Examples of such studies include [78,90]. The preference for human-
generated dialogues over those generated by Large Language Models is a multifaceted
phenomenon rooted in human psychology, encompassing aspects of trust, empathy, and
the perception of genuine understanding. While LLMs have made remarkable strides
in mimicking human language, they often fall short of capturing the nuances, emotional
intelligence, and contextual awareness that characterize human communication [91]. This
discrepancy leads individuals to perceive human-generated dialogues as more helpful
and likeable. One significant factor contributing to this preference is the inherent human
tendency to trust content created by other humans more readily [92]. This bias stems
from our evolutionary history, where trust in fellow humans was crucial for survival
and social cohesion. We are naturally inclined to believe that other humans share our
values, understand our experiences, and have our best interests at heart [93]. In contrast,
LLMs, despite their sophistication, are perceived as artificial entities lacking genuine
understanding and empathy. This perception diminishes the sense of trust and connection
that is essential for effective communication and collaboration.
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7. Limitations, Future Work and Conclusions

Our goal was to be able to tailor the dialogue to the individual’s preferences for certain
relational cues (i.e., empowerment, working alliance, affirmation and social dialogues) in
an automated manner by using Generative Al. We have shown that it is feasible to provide
the LLM with evidence-based health advice (the what) and one or more relational cues to
modify “how” the advice is provided to the individual. The main motivation behind this
evaluation study was to analyze the utilization of LLMs in digital coaching and to determine
the right prompt, essential for ensuring that the meaning and intent of the health advice
was not modified but which accurately embedded the relational cues seeking to improve
adherence to the advice. Validation of the generated statements with embedded relational
cues recommended a mix of automated and human validation. Comparison between the
human and LLM-generated dialogues evaluating the helpfulness of the dialogues revealed
a preference for the human created sentences. This also suggests a hybrid automated and
manual approach to dialogue creation.

Limitations of the work include the use of three different populations in Cohorts 1-3,
which was unavoidable due to the incremental nature of the development and evaluation
of our coaches. There is a limited number of relational cue examples and, in order to
validate the findings, a larger sample is crucial to automate further. In the future, similar
populations can be given LLM-generated dialogues in different variations of interactions
where multiple combinations and styles can be tested to see how a similar population
responds to different interaction styles. Finally, a key limitation is that the collaborative
cues were not validated or compared for helpfulness. This was not deemed possible
because we had no prior handcrafted collaborative dialogue. However, we are conducting
studies with coaching sessions using the LLM-generated dialogue and will be able to report
in a future publication on their effectiveness for behaviour changes, as well as how users
experience the “banter” and reinforced messages provided by multiple coaches. Both sets
of dialogue, collaborative and user-directed, need to be validated by health experts so that
anomalies in the health space are not given as recommendations.
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Appendix A

The full dialogue set of the three coaches, where original dialogue was given to
ChatGPT and the modified dialogue was used in Cohort 3.
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Table A1. Complete Original Dialogue with Modified ChatGPT dialogue.

Original Dialogue Coach ChatGPT Dialogue
Hi, I'm Paul, your dietician. Paul

Which one of us would you like to talk to first? Paul

To benefit fully from multiple coaches being present, please talk Paul

to all of them. Who do you want to talk next?

Let’s continue! Paul

What do you do as a diet coach Paul

As a team, let’s explore a simple and
nutritious dinner option. I'm here to
help you make delicious yet healthy
choices in your weight loss journey.

As a diet coach, I will talk about healthy food habits. I know
about weight loss as well. I can start by sharing a simple recipe ~ Paul
for dinner?

How about trying an amazing salad
together? We can incorporate cashew

Try an amazing beets salad, with cashew nuts, small pieces of nuts, small pieces of apple, and

Paul

apple, and goat cheese. cheese for a delightful and nutritious
meal. I'm here to help you with the
recipe.

Incorporating vibrant and nutrient-rich foods like beets, cashews,

apples, and goat cheese not only pleases your taste buds but also

supports cognitive function. A nourished brain leads to better

decision-making and adherence to your goals.

That beet salad sounds fantastic, Paul! Nutrient-dense meals like

these provide sustained energy for your workouts. Consider

having it as a pre-workout meal to fuel your body effectively.
Through collaboration, we can
explore the importance of balancing
your diet with various food groups.

To be healthy, you need to balance your diet with different food Choosing one of these food groups

groups. Choose one of the food groups to know more about Paul will help us plan a nutritious and

balanced diet well-rounded diet. I am here to guide

you through this journey, and as a
team, we can achieve your goal of
maintaining a healthy lifestyle.

Together, we can plan to incorporate
fresh fish into your daily meals. This
will not only provide you with a
Paul good source of protein but also
essential omega-3 fatty acids. I hope,
as a team, we can make this a
positive addition to your diet.

Fresh fish almost every day is a good source of protein and
omega 3.

Including fresh fish regularly not only nourishes your body but
also supports cognitive function. Omega-3s are essential for brain
health, aiding in focus and memory. Keep up the good choices for
a sharp mind and a strong body.

Nice choice! The protein from fish is excellent for muscle recovery
and growth. Omega-3s also help reduce inflammation, benefiting
your joints. It's a win-win for your fitness journey. Keep
incorporating such nutritious foods for optimal physical
well-being.
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Table Al. Cont.

Original Dialogue Coach ChatGPT Dialogue
Let’s work on incorporating a good
portion of protein into your diet
occasionally by adding either fish,
meat or any other food of your choice

a good piece of meat once in a while. . . perfect! Although fish is a Paul that contains proteins. Through our

better alternative. partnership, we can find the right
balance that suits your preferences
and health goals. This is a team effort,
and I believe we can make your
meals both enjoyable and nutritious.
We can also aim for at least 250 g of
vegetables a day, ensuring you
receive essential nutrients. There are

at least 250 g a day is necessary! There are so many different numerous recipes featuring a variety

recipes with a lot of vegetables! You can plan your diet according Paul of vegetables, and I'm here to help

to your favorites. you plan your diet based on your
favorites. As a team, we can make
your journey towards a healthier
lifestyle enjoyable and personalized.
Let’s also make vegetables and fruits
a consistent part of your daily intake
through mutual goal setting. I am

Vegetables and salads should be a part of regular intake. Paul here to help you explore d.e licious
ways to incorporate them into your
meals. With close coordination, we
can ensure that your regular intake is
not only nutritious but also enjoyable

Absolutely, Paul! Incorporating a variety of vegetables supports

cognitive health. The diverse nutrients contribute to brain

function and mood regulation. Let’s explore ways to make your

veggie intake not just a routine but a joyous part of your day.

Great advice, Paul! Vegetables and salads provide the essential

vitamins and minerals needed for optimal physical performance.

They also aid in recovery post-workout. How can we make your

veggie intake more enjoyable?
Let’s unite our efforts to set specific
and achievable healthy diet goals
tailored to your needs. Whether it’s

In any case, setting a healthy diet goal is important. Drinking drinking more water or reducing

more water, eating less sugar, or eating more fruit. . . these are just Paul sugar intake, I am here to guide you.

examples. I know a lot about healthy eating but in the end, I believe, With team effort, we can

everyone needs goals to follow. turn your knowledge into actionable
goals, making your journey towards
a healthier lifestyle more structured
and successful.

I hope you can succeed in becoming healthier. Whom do you P

aul

want to talk next?

To benefit fully from multiple coaches being present, please talk Paul

to all of them. Who do you want to talk next?

To benefit fully from multiple coaches being present, please talk Paul

to all of them. Who do you want to talk next?
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Original Dialogue Coach ChatGPT Dialogue
And I'm Susan. I'm your physical activity coach! Suzan
As your physical activity coach, I'm
As your physical activity coach I can help you become more here to support you In becoming
active and lead a healthier life Suzan more active and guiding you towards
’ a healthier life. If you’d like, you can
start this journey with me.
‘Physical activity” doesn’t necessarily
With “physical activity’ I don’t mean running or spending the mean Funming ot spending the entire
. . Suzan day in the gym. You can choose a
entire day in the gym. . o . .
variety of activities that align with
your preferences and lifestyle.
Physical activity encompasses
everything you do in your daily life,
Physical activity is about everything you do in your daily life: Suzan from groceries to walking the dog or
groceries, walking the dog, or some gardening. engaging in some gardening. You
have a variety of everyday options
with which to stay active.
Absolutely, Suzan! Every little bit adds up. Consider those daily
activities as opportunities for movement, contributing to your
overall well-being.
Suzan, it’s not just about what’s on your plate; it’s about
embracing a lifestyle. Even those everyday activities contribute to
your energy balance.
Do activities indoors, like walking up
Do activities indoor. Walking up the stairs or some cycling on a thg stairs or cyc.hng on a home
) . Suzan trainer; everything counts! You can
home trainer, everything counts! . . .
! start incorporating these into your
routine.
Absolutely, Suzan! Indoor activities are fantastic. They not only
boost physical health but also enhance cognitive function. Every
step or pedal contributes to your overall well-being.
Great point, Suzan! Indoor activities are not only effective for
burning calories but also create a positive environment. How
about pairing them with a nutritious snack for an extra energy
boost?
But it’s an easy way to exercise
indoors, especially when it’s raining
But it is an easy way to exercise indoors when it is raining outside. = Suzan outside. You can choose indoor
activities that align with your
preferences.
Consider going outside; walking is
. L . good for you. You can take a short
Go outside. . . walking is good for you. A short trip to the . -
Suzan trip to the supermarket or visit some

supermarket or visiting some friends.

friends to incorporate physical
activity into your day.

I'love that idea, Suzan! Being outdoors not only benefits your
physical health but also lifts your mood. A short walk can do
wonders for your cognitive well-being.
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Original Dialogue Coach ChatGPT Dialogue

Suzan, outdoor activities are excellent for burning calories. How
about turning that trip to the supermarket into a mindful
shopping experience, focusing on nutritious choices?

Recognize that social connection is
crucial for a healthy and happy mind.
Social connection is important for a healthy and happy mind. Suzan You have the option to engage in
activities that promote both physical
activity and social interaction.

Well, you probably know now that it
is good for you. If you agree, you can

Ah well, you probably know now that it is good for you Suzan consider incorporating it into your
routine.
Well, there are many ways in which
Why? Well, there are many ways in which you can be active daily. you can be active daily. Where will
Where will I start. .. Feeling fit and healthy, losing a few pounds  Suzan you start? Feeling fit and healthy,
and balancing more. . . losing a few pounds, and balancing
more are all within your reach.
A healthy lifestyle starts with
understanding your current
A healthy lifestyle starts with understanding your current behaviour. If I show you how you're
behaviour. If I show you how you're doing, you can see how Suzan doing, you can see how close you are
close you are to reaching your health goals. to reaching your health goals. Would
you like guidance in assessing your
progress?
I hope you succeed in becoming healthier! Suzan

That’s all from me for now. Who else would you like to talk to? =~ Suzan

I'm Meena, your cognitive therapist. Meena

Great you seem to be interested in
brain training! It's a wonderful way
to enhance cognitive abilities. There
are various approaches, such as
puzzles, games, and even activities
like learning a new instrument or
language. I know it might sound

Meena difficult in the beginning, but
together, we can explore options and
tailor a plan that aligns with your
preferences and goals. You are a fast
learner, and I'm confident that
incorporating brain training into
your routine can lead to positive
outcomes.

As a cognition coach, I will talk about brain training and
mindfulness exercises. Let’s talk about brain training first?

I'am glad to hear that you are open to
the idea of training your brain. There
are indeed many ways to do it, and

Sometimes people benefit from training their brain. That can be puzzles like Sudoku or crosswords
done through puzzles, such as Sudoku’s or crosswords, but there Meena are excellent options. I know it might
are many ways in which it can be done. sound difficult in the beginning, but

as you explore different methods, we
can find one that suits you best and
makes the process enjoyable.
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Nutrition plays a role in cognitive function too. Foods rich in

omega-3 fatty acids, antioxidants, and vitamins, like fish, berries,

and leafy greens, can support brain health.

Absolutely, Paul. Adequate hydration is crucial too. Water

supports cognitive function, and incorporating hydrating foods

like cucumbers and watermelon can contribute to overall brain

health.
That’s a very good point! Brain
exercises come in various forms, and
it's wonderful that you're
considering different possibilities.
Playing a game of chess is a fantastic

I can also think of other brain exercises that people may enjoy optlon,}? nd even enlgli glélg 1;1 Crush

doing. Try other possibilities like playing a game of chess or even Meena smﬁtp d;)ne dgames e ar];lyb s

a game of Candy Crush or Wordfeud on a smartphone. or TYordieud can be enjoyable braih
exercises. I understand change does
not come easily, but by exploring
diverse activities, you can find
something that resonates with you
and contributes to your cognitive
well-being.

It’s a great point, Meena. Nutrition can complement these

activities. Including nuts and seeds for brain-boosting nutrients

like omega-3 fatty acids and antioxidants can further support

cognitive function.

Absolutely, Meena. Incorporating physical activities that require

coordination, like dancing or even trying out a new sport, can

also enhance cognitive function by stimulating different areas of

the brain.

That’s true, Paul! Calculating the oven time for a recipe is as well. Meena
That’s a very good decision to
explore mindfulness exercises. I
know you will be feeling pushed in

I will talk about mindfulness exercises now Meena the beginning, but I assure you, it’s a
positive step toward well-being. I am
here to support you as you delve into
this journey of self-care.
Mindfulness exercises can take
various forms, such as engaging in

Mindfulness exercises could be breathing exercises or walking in breathing exercises or taking a

fresh air. Some find a walk through the forest to be a very relaxing Meena refreshing walk in the fresh air. Some

activity.

individuals find that strolling
through a forest can be an
exceptionally relaxing activity.

Absolutely, Meena. Nutrition also plays a role in supporting
mental well-being. Foods rich in magnesium, like nuts and leafy
greens, can help regulate stress hormones and contribute to a
calmer state of mind.
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True, Meena. Combining mindfulness with physical activity, like
a forest walk, not only relaxes the mind but also enhances overall
well-being. It’s a great way to promote mental and physical
balance.

Some people do mindfulness exercises at home as well. For
example, breathing slowly or light yoga. Schedule it according to Meena
your routine.

I know it might sound difficult in the
beginning, but integrating
mindfulness exercises into your
routine, even at home, can make a
significant impact. Consider
scheduling moments for activities
like breathing slowly or
incorporating light yoga. I
understand change does not come
easily, but these small adjustments
can contribute to your overall
well-being.

I hope you can succeed in improving your cognition through the

Meena

suggestions given in this session. Who do you want to talk next?
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