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Abstract. This research applies the Design Science Research (DSR) method-
ology to investigate how self-referencing in Large Language Model (LLM)-
based health coaching influences user trust and perceptions of anthropomor-
phism. We synthesized theory-driven design principles to guide the integra-
tion of self-referencing and demonstrated them in a vignette-based prototype. 
Through a single-factorial between-subjects experiment, analyzed using Partial 
Least Squares Structural Equation Modeling (PLS-SEM) and qualitative feedback, 
we identified a dual effect of self-referencing: while professional self-referencing 
enhances trust via increased anthropomorphism, overly personal references can 
directly undermine trust. Based on these findings, we refined our design princi-
ples to optimize trust-building in LLM-based coaching. Our contributions provide 
actionable design guidelines for creating more effective and trustworthy AI-driven 
health interventions, advancing the understanding of anthropomorphic design in 
digital coaching contexts. 

Keywords: Health behavior change · Coaching · Large language models · 
Trust · Anthropomorphism 

1 Introduction 

The health and wellness industry has experienced significant growth in recent years, 
driven by a rising demand [1] from consumers who prioritize health, fitness, nutrition, 
and overall well-being. This trend is particularly influenced by a cultural shift towards 
preventive healthcare, largely advocated by younger generations like Gen Z. They favor 
proactive health management strategies, emphasizing dietary and fitness modifications 
to prevent chronic diseases [2, 3]. While the intent to adopt healthier lifestyles is evident, 
actual behavioral change remains challenging. 

Digital interventions, particularly health coaching, have emerged as effective means 
to support individuals in achieving lifestyle changes through collaborative conversations 
and personalized guidance [4]. However, the scalability of such interventions is often
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limited by the availability of human practitioners and and the delayed interactions typical 
of traditional digital formats, which can diminish engagement [5–7]. 

With the recent advancements in large language models (LLMs), new possibili-
ties have emerged. These technologies offer the potential for real-time, scalable, and 
highly personalized coaching interactions, mimicking human conversational capabili-
ties and adapting responses to individual user needs. [6, 8] Preliminary applications of 
LLMs in fields like nutrition and physical activity coaching have demonstrated promising 
outcomes by providing dynamic, customized advice [9–12]. 

To fully leverage the benefits of LLMs in behavioral healthcare, their proper utiliza-
tion is crucial [13]. Central to successful coaching is the establishment of user trust [8, 
14]. A trusting relationship between the coach and coachee is essential, as it encourages 
users to disclose necessary health information [8] and adhere to the coach’s advice [15]. 
In LLM-based health coaching, anthropomorphism – the extent to which users perceive 
human-like qualities in the system – can significantly influence trust. Studies suggest 
that incorporating human-like features in conversational agents makes interactions more 
natural and relatable, thereby fostering trust [16]. Precisely, anthropomorphic design ele-
ments, such as human-like behaviors and verbal social cues, can shape how trustworthy 
users perceive the system to be. 

While prior research on anthropomorphic chatbot design has primarily focused on 
visual cues, such as the use of avatars and names, and stylistic elements of communi-
cation, such as tone and formality [17, 18], there has been limited exploration on how 
to design content-specific verbal cues in chatbot interactions. Content-specific cues – 
what is said rather than just how it is said – are particularly impactful in contexts that 
require ongoing engagement and rapport, such as health coaching [19]. In these set-
tings, meaningful conversation beyond task-oriented dialogue can foster a supportive 
and trusted relationship between the user and the system [20]. One such underexplored 
content-specific cue is self-referencing, where the agent refers to itself to appear more 
human-like [21]. 

Given the complex role self-referencing plays in user perceptions of AI coaches, this 
paper investigates the nuanced design impacts of this anthropomorphic trait. We aim to 
explore the following design-based research question: 

RQ: How should an LLM-based coaching intervention be designed to integrate self-
referencing to foster trust? 

To address our research question, we adopted a design science research methodology 
as outlined by Peffers et al. [22]. Our study aimed to establish initial design principles 
using a theory-driven and exploratory approach. We assessed these principles through a 
single-factorial between-subjects experiment, specifically examining the impact of self-
referencing on perceptions of anthropomorphism and trust within LLM-based health 
coaching contexts. We employed partial least squares structural equation modeling (PLS-
SEM) to analyze the contributions and effects of these human-like cues. Additionally, 
we integrated qualitative data from the experiments to further refine our findings and 
the evolving design principles. This comprehensive approach allowed us to explore both 
the positive and negative implications of self-referencing in enhancing the efficacy of 
digital health interventions.
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2 Theoretical Background 

2.1 Anthropomorphic Design 

Anthropomorphism involves attributing human traits and characteristics to non-human 
entities like computers or systems [23–25]. Nass and Moon [25] introduced the “Comput-
ers are Social Actors” (CASA) paradigm, explaining that despite their lack of emotions, 
self-reference, and physical presence, people still apply social roles and expectations to 
computers, treating them as social beings. This tendency has been examined through 
two main theoretical lenses: one suggests humans automatically respond to lifelike or 
social cues without conscious thought, while the other proposes that people form mental 
models based on how systems mimic human behavior, influencing their interactions with 
these systems [24, 26]. 

Advances in AI since 2000 have significantly enhanced the capabilities of computers, 
enabling them to simulate emotions, use personal pronouns, and exhibit human-like 
behaviors [25]. This has transformed user interactions, particularly in the development 
of conversational agents that now incorporate a broad range of social cues, enhancing 
user engagement through more natural interactions [26, 27]. Feine et al. [21] detailed 
this in their taxonomy of social cues for conversational agents, highlighting differences 
in verbal, visual, auditory, and invisible cues. 

Previous research has predominantly focused on the visual and stylistic aspects of 
anthropomorphic chatbot design, such as avatars, names, tone, and formality [17, 18]. 
However, there has been limited exploration of content-specific verbal cues, which are 
crucial in settings requiring sustained engagement and rapport, like health coaching [19]. 
These cues, focusing on what is communicated rather than just how it is communicated, 
can significantly foster a supportive and trusted relationship between users and systems 
[20]. 

2.2 Trust 

In IS research, trust is often studied in two contexts: interpersonal trust, applicable to 
both individuals and organizations and trust in IT systems or artifacts [28–30]. Trust 
formation relies on perceived characteristics such as ability, benevolence, and integrity 
for individuals, and functionality, helpfulness, and reliability for technology [31–33]. 
In health coaching, trust hinges on the coach’s perceived competence, goodwill, and 
reliability, which are crucial for client engagement [8]. 

We adopt the definition of trust proposed by Mayer et al. ([35], page 712): “Trust is the 
willingness of a party to be vulnerable to the actions of another party based on the expec-
tation that the other will perform a particular action important to the trustor, irrespective 
of the ability to monitor or control that other party.” This definition emphasizes the 
critical role of vulnerability in trust dynamics, where individuals willingly expose them-
selves to risk in relationships [35, 36]. Designing IT artifacts that foster trust requires 
a systematic approach grounded in trust theory [37], ensuring that key trust-building 
factors are embedded the system’s functionality. In LLM-based health coaching, one 
such approach is anthropomorphic design, which can enhance user perceptions of the 
system’s trust antecedents [16].
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In LLM-based health coaching, the extent to which users perceive human-like qual-
ities in the system, or anthropomorphism, significantly influences trust. Studies indicate 
that incorporating human-like features into conversational agents makes interactions 
more natural and relatable, enhancing trust [16]. Specifically, anthropomorphic design 
elements like human-like behaviors and verbal social cues shape user perceptions of trust-
worthiness. Supporting research shows that users form richer mental models of anthro-
pomorphic systems than of mechanical ones, suggesting that these effects also apply to 
digital systems [24]. Moreover, trust in conversational agents is notably improved by 
anthropomorphic features, including visual and auditory cues [38]. 

3 Methodology 

This research follows the Design Science Research (DSR) methodology as described 
by Peffers et al. [22], which is structured into six distinct phases depicted in Fig. 1. We  
followed the problem-centered approach, where the initial step involves identifying the 
problem and establishing motivation – details of which are presented in the introduction 
of this paper. 

Fig. 1. Design Science Research Process adapted from Peffers et al. [22] 

The second phase focuses on specifying the objectives of the solution. The pri-
mary goal of our solution is to integrate the content-specific verbal social cue of self-
referencing into an LLM-based health coaching intervention to enhance users’ per-
ception of anthropomorphism and trust. More broadly, self-referencing contributes to 
anthropomorphic design by making the conversational agent appear more human-like. 
Sharing personal experiences and demonstrating behaviors are inherently human traits 
that foster personalization, build rapport, and strengthen trust. Feine et al. highlight 
content-specific social cues, such as self-disclosure and references to past events, as key 
factors in enhancing user engagement [21]. By incorporating relevant self-references,
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the LLM-based coach can create more relatable and engaging interactions, ultimately 
improving the overall coaching experience. 

In the third phase, Design and Development, we adopt a theory-driven approach, 
deriving design principles from the literature on anthropomorphic chatbot design and 
health coaching. After establishing initial design principles based on the guidelines 
of Gregor et al. [39], we developed a vignette-based prototype. This prototype serves 
to demonstrate and evaluate our design principles in phases five and six, respectively, 
through a fully randomized online experiment. 

The research cycle concludes with the refinement of our design principles, incor-
porating insights gained from the experimental results and additional qualitative user 
feedback. This iterative process ensures that our findings are both robust and relevant to 
the field of digital health coaching. 

4 Design and Development 

4.1 Deriving Initial Design Principles from Theory 

Self-referencing is a content-specific social cue with multiple potential benefits in LLM-
based health coaching. Coaching inherently involves clients disclosing personal informa-
tion about their goals and habits, often on intimate topics, particularly in health-related 
discussions [8]. However, individuals are generally hesitant to share such information 
unless reciprocity is present. Research has demonstrated that users are more willing to 
disclose personal details when their conversational partner also shares intimate informa-
tion [40]. Moon’s study [40], grounded in the CASA paradigm, shows that this reciprocity 
effect extends to human-computer interactions. Similarly, Lee et al. found that greater 
self-disclosure by a chatbot led to increased self-disclosure from users, as well as higher 
enjoyment and intimacy in the interaction [41]. We therefore propose the following 
design principle: 

DP1: For designers and researchers to design LLM-based health behavior change inter-
ventions effectively for individuals desiring to change their health behaviors, ensure that 
the LLM-based coach engages in self-referencing by sharing relevant information about 
itself in a way that fosters reciprocity, so that user openness is encouraged, thereby 
strengthening trust and engagement. 

Beyond fostering openness, self-referencing aligns with established behavior change 
techniques (BCTs). The taxonomy by Michie et al. [42] identifies 93 distinct BCTs, 
including the “comparison of behavior” cluster, which highlights the role of demonstrat-
ing behaviors and fostering social comparison. Self-referencing allows the LLM-based 
coach to position itself as a role model, verbally demonstrating behaviors that clients 
might adopt. For example, the coach could reference its own strategies for maintaining 
habits or overcoming challenges, encouraging clients to reflect on their own behav-
iors and implement changes accordingly. We therefore propose the following design 
principle:
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DP2: For designers and researchers to design LLM-based health behavior change inter-
ventions effectively for individuals desiring to change their health behaviors, ensure 
that the LLM-based coach verbally demonstrates desirable behaviors, so that social 
comparison is facilitated and users are encouraged to adopt healthier habits. 

Furthermore, self-referencing plays a crucial role in fostering trust. When assessing 
trustworthiness, people evaluate key characteristics such as ability, benevolence, and 
integrity [34]. By referencing its own coaching-relevant experiences, the LLM-based 
coach can establish its ability and credibility, demonstrating expertise in guiding users 
toward their health goals. We therefore propose the following design principle:

Table 1. Exemplary Dialogue Elements Based on Initial Design Principles 

Design Principles Implementation in Vignette 

For designers and researchers to design 
LLM-based health behavior change 
interventions effectively for individuals desiring 
to change their health behaviors, … 

Embedded within conversation between 
LLM-based coach and client aimed at 
fostering healthy nutrition and fitness. 

DP1 ensure that the LLM-based coach 
engages in self-referencing by sharing 
information about itself in a way that 
fosters reciprocity, so that the user’s 
openness is encouraged thereby 
enhancing trust and engagement. 

“A bit about me — I’ve always been 
passionate about helping others live their 
healthiest lives, inspired by my own 
wellness journey.” 

“I used to do homemade pizza nights with 
friends to see who could make the 
healthiest, tastiest toppings.” 

“Wednesday: Rest day — I usually use this 
to catch up on reading or plan the week. “ 

DP2 ensure that the LLM-based coach 
verbally demonstrates desirable 
behaviors, so that social comparison is 
reinforced and users are encouraged to 
adopt healthier habits. 

“For lunch, how about switching to wraps 
with lean meats and veggies instead of the 
usual sandwiches? It’s an easy, tasty swap I 
love for eating better on the go.” 

“Here’s a plan for the week that includes 
some of my personal favorites for 
inspiration: 
Monday & Thursday: 15-minute morning 
walk. — starting the day with a walk really 
energizes me, and it might do the same for 
you.” 

DP3 ensure that the LLM-based coach 
utilizes self-referencing to demonstrate 
its expertise and reliability, so that the 
user feels confident in the coach’s 
abilities and trusts the guidance 
provided, thereby fostering a committed 
and effective coaching relation-ship. 

„I have other clients who are vegan, so I’m 
quite familiar with a variety of dishes that 
could work well for you.” 

„For example, a client of mine also had a 
desk job and found success by scheduling 
short, 10 minute walks during her lunch 
break.”
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DP3: For designers and researchers to design LLM-based health behavior change inter-
ventions effectively for individuals desiring to change their health behaviors, ensure that 
the LLM-based coach utilizes self-referencing to demonstrate its expertise and reliability, 
so that the user feels confident in the coach’s abilities and trusts the guidance provided, 
thereby fostering a committed and effective coaching relationship.

4.2 Development of Vignettes and Demonstration 

We developed a vignette-based LLM health coaching intervention designed to simulate 
trust-building interactions in a realistic setting [43] and to demonstrate our initial design 
principles. The vignette represents an initial chat-based session with a lifestyle coach 
focused on goal-setting – an essential component of health coaching [6]. To reinforce this, 
we incorporated techniques from the “goals and planning” cluster of the behavior change 
technique taxonomy [42] and integrated dietary advice and strategic recommendations. 
These elements address key trust factors, such as sharing personal goals [8] and following 
expert advice [44]. 

Building on design principles derived from theory, we crafted a prototype dialogue 
demonstrating DP1, DP2, and DP3. Table 1 outlines these principles alongside the corre-
sponding self-reference phrases embedded in the vignettes. The dialogue includes self-
references aligned with our initial design knowledge, while a control vignette, omitting 
these self-references, was developed for baseline comparison. Each interaction began 
with an introductory message clarifying that the coach was powered by an LLM. 

These messages were implemented in a Figma prototype designed to replicate 
the mobile version of ChatGPT, ensuring a familiar user experience while avoiding 
additional social cues beyond those typical of LLM-based interactions. 

We conducted a preliminary evaluation of the vignettes with five peer researchers 
to ensure they effectively demonstrated our design principles. Based on their feedback, 
we made slight adjustments to refine clarity and alignment with the intended design 
elements. 

5 Evaluation 

5.1 Experimental Procedure 

We conducted a fully randomized online experiment to assess the impact of our design 
principles on user trust and perceptions of anthropomorphism. Our evaluation followed 
the DSR evaluation framework proposed by Venable [45], adopting a formative interme-
diate approach situated between ex-ante and ex-post evaluation. The experiment was well 
suited for this purpose, as it focused on relational mechanisms – such as trust, anthropo-
morphism, and reliance – that are central to the intended effects of the proposed design 
principles. 

A total of 149 participants were recruited via Prolific [46] in accordance with guide-
lines for online studies [47]. After excluding six responses for failing attention checks 
and three responses due to excessively rapid survey completion (under five minutes), the 
final sample comprised 140 valid responses, with 74 participants in the control group 
and 66 in the treatment group.
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The sample consisted of slightly more males (49.3%) than females (47.9%), with 
a small percentage of non-binary participants (2.9%). Participants had a mean age of 
38 years (ranging from 18 to 74 years). In terms of education, 43.6% held a bachelor’s 
degree as their highest qualification, while 29.3% had completed a high school diploma. 
Moreover, 63.6% reported no prior experience with health or lifestyle coaching, and 
80% aimed to improve their fitness and nutrition. 

The experiment unfolded in three steps. First, participants received a brief overview 
of the study’s objectives and context. Second, they were introduced to a vignette scenario 
in which they assumed the role of an individual receiving LLM-based coaching for 
healthy nutrition and physical activity – initiating goal-setting via an online chat. Finally, 
participants were presented with the prototype vignette depicting the initial coaching 
session and were asked to evaluate its content through an online survey. 

Perceived anthropomorphism was measured using seven indicators adapted from 
Seymour et al. [48], reliance was assessed with three indicators adopted from Chua et al. 
[49] and Gursoy et al. [50], and trust was evaluated using three indicators adapted from 
Gefen [51]. Additionally, open-ended questions were included to capture exploratory 
insights during this initial iteration. 

Afterward, we used structural equation modeling (SEM) with the variance-based 
partial least squares (PLS) [52, 53] approach to analyze our data. PLS-SEM is a mul-
tivariate analysis technique widely used to investigate causal-predictive relationships 
in information systems. It does this by employing weighted composites of variables as 
proxies for latent variables, which allows for the estimation of their relationship. [54] 

5.2 Results 

We started by evaluating our measurement model. We checked the univariate normality 
of the measurements and found that none of our measures exceeded the threshold of 2 or 
−2 for skewness or kurtosis values of 2 or −2 [55]. Subsequently, we assessed the con-
struct’s reliability and convergent validity. We employed Cronbach’s Alpha, composite 
reliability (rho_c and rho_a), and average variance extracted (AVE) as indicators. Our 
findings indicated that all indicators met the thresholds of 0.7 or above for Cronbach’s 
alpha, rho_c, and rho_a, and 0.5 or above for AVE [55]. Furthermore, we evaluated the 
discriminant validity by measuring the heterotrait-monotrait (HTMT) ratios of correla-
tions. The discriminant validity measures to what extent the latent constructs are truly 
distinct from each other [56]. None of our latent constructs exhibited a value above the 
suggested threshold of 0.9 [55]. 

The results of the structural model are presented in detail using path coefficients 
(ß), significance levels (p-values), and effect sizes (f2). A 5,000-sample bootstrapping 
algorithm was used to determine the statistical significance of the path coefficients. The 
results are summarized in Fig. 2. 

Our results show a significant relationship with a p-value less than 0.01 between 
anthropomorphism and trust (p-value = 0.000). Additionally, we found a significant 
relationship between self-referencing and anthropomorphism with a p-value of 0.003. 
Furthermore, we identified a marginally significant relationship between self-referencing 
and trust with a p-value of 0.086. Moreover, we revealed a significant relationship 
between trust and reliance.
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Fig. 2. Structural Model 

In terms of effect size, values above 0.020, 0.150, and 0.350 indicate a low, moderate, 
and high effect at the structural level, respectively [57]. The analysis confirmed a sig-
nificant and positive relationship between anthropomorphism and trust, as indicated by 
a strong path coefficient (β = 0.619, p ≤ 0.01) and a high effect size (f2 = 0.563). Sim-
ilarly, the relationship between self-referencing and anthropomorphism was significant 
and positive, with a moderate path coefficient (β = 0.492, p ≤ 0.05) and a low effect size 
(f2 = 0.064). In contrast, the relationship between self-referencing and trust was signif-
icant but negative, with a path coefficient (β = −0.225, p ≤ 0.1) and a marginal effect 
size (f2 = 0.019). Moreover, the analysis identified a significant relationship between 
trust and reliance with a strong path coefficient (β = 0.681, p = 0.000) and a substantial 
explained effect size (f2 = 0.866). The R2 values for trust (R2 = 0.361) and reliance (R2 

= 0.464) are considered substantial based on Chin’s [52] guidelines. 

6 Discussion and Revision of Design Principles 

Our results reveal a dual effect of self-referencing in digital coaching applications. While 
it enhances anthropomorphism and can foster trust, it may also undermine trust if not 
carefully calibrated. Participants responded negatively to experiential self-references – 
such as anecdotes about pizza nights or personal routines – often perceiving them as 
unsettling or inauthentic. One participant noted, “It also wrote as though it was alive 
and had friends and ate things, which is weird.” Another remarked, “I did NOT like the 
LLM coach pretending to be human. An LLM doesn’t have pizza nights, take morning 
walks, and spend Wednesday breaks reading.” 

These reactions highlight a key insight: overly human-like self-references can com-
promise the system’s perceived integrity – a cornerstone of trust [34]. In contrast, pro-
fessional self-referencing, such as references to experiences with other clients, was 
perceived as helpful and credible. Since self-referencing increases anthropomorphism – 
positively affecting trust –, we recommend incorporating it at a professional level while 
integrating emotions and empathy. These elements were not perceived as uncanny and 
contributed to a more human-like yet credible interaction. 

In light of these findings, we revised our original design principles to reflect the 
nuanced role of self-referencing in building trust. Specifically, we recommend avoiding
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fabricated personal anecdotes and instead suggest referencing generalized client expe-
riences and providing empathetic responses that mirror user emotions without implying 
human-like experiences. 

DP1, which originally focused on fostering openness through self-referencing, is 
now refined to emphasize professional reciprocity rather than fabricated personal stories. 
Empathy remains important but should be conveyed in ways that do not imply human 
identity. 

DP2 emphasized self-referencing as a role-modeling strategy, aligning with behavior 
change techniques such as social comparison. However, user feedback suggests this 
should not include personal anecdotes or imply human-like experiences. Instead, LLM-
based coaches should reference other clients’ experiences to encourage reflection while 
maintaining an AI-appropriate persona. 

Based on our evaluation, we find no need to revise DP3, which focuses on establishing 
the coach’s ability through references to professional experiences. However, we propose 
adding DP4, which underscores the importance of avoiding experiential self-references 
in LLM-based coaching. Table 2 provides an overview of the revised design principles. 

Table 2. Revised Design Principles 

Revised Design Principles 

For designers and researchers to design LLM-based health behavior change interventions 
effectively for individuals desiring to change their health behaviors, … 

DP1 …ensure that the LLM-based coach engages in self-referencing by sharing generalized 
insights and experiences from other clients in a professional manner and providing 
empathetic responses that mirror users’ emotions without implying personal 
experiences, so that users feel a sense of commonality and reciprocity, encouraging 
openness and fostering trust and engagement. 

DP2 …ensure that the LLM-based coach verbally demonstrates desirable behaviors by 
referencing other clients’ strategies, so that social comparison is reinforced and users 
are encouraged to adopt healthier habits. 

DP3 …ensure that the LLM-based coach utilizes self-referencing to demonstrate its 
expertise and reliability, so that the user feels confident in the coach’s abilities and 
trusts the guidance provided, thereby fostering a committed and effective coaching 
relation-ship. 

DP4 …ensure that the LLM-based coach avoids experiential self-references, such as 
sharing human-like personal experiences, so that users accept the system and do not 
experience feelings of eeriness. 

7 Conclusion 

In our study, we synthesized three theory-driven design principles for integrating self-
referencing in LLM-based health coaching to foster trust. We demonstrated these prin-
ciples through a vignette-based prototype, which we evaluated in a single-factorial
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between-subjects experiment. Using PLS-SEM analysis and additional qualitative data, 
we identified a dual effect of self-referencing on trust and reliance in digital coaching 
applications: while self-referencing can enhance trust by increasing perceived anthropo-
morphism, it can also directly undermine trust when not carefully calibrated. Based on 
these findings, we refined our design principles to optimize the use of self-referencing 
in LLM-based health coaching for trust-building. 

While our study provides valuable insights, it is important to acknowledge the limi-
tations inherent in the iterative nature of the Design Science Research methodology. This 
study represents the first iteration, where evaluation results informed the revision of our 
design principles, which should be further tested in subsequent iterations. Future research 
should extend beyond vignette-based prototypes to implement and evaluate the revised 
design principles in real-world settings. Additionally, further studies should assess the 
intervention’s effectiveness in collaboration with behavioral healthcare experts, such 
as therapists, certified dietitians, and researchers, to validate its practical applicability. 
Finally, future research must also address potential biases inherent in the natural training 
data of LLMs to ensure ethical and unbiased coaching interactions. 
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