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Abstract

Background/Objectives: Population ageing and the increasing prevalence of loneliness
and social isolation represent major public health challenges. Digital health technologies,
including conversational agents, have emerged as potential tools to support emotional
well-being and daily functioning in older adults. This study presents the design and
exploratory pilot evaluation of UjaBienestar,a multimodal conversational chatbot aimed at
providing accessible emotional and practical support. Methods: A web-based multimodal
system integrating text and voice interaction was developed using a Django backend and
a Rasa-based conversational engine. The system was designed following user-centred
and accessibility-oriented principles for older adults. A pilot usability and feasibility
study was conducted with 10 participants using task-based interaction, observational data
and pre/post-questionnaires. The exploratory evaluation focused on preliminary user
perception, accessibility, and interaction feasibility rather than on statistically generalizable
or clinically validated outcomes. Results: Participants reported high levels of perceived
usability, accessibility, and acceptability. Multimodal interaction, particularly voice support,
was positively valued. Users reported subjective perceptions of companionship during
interaction within this pilot context. Initial barriers were mainly related to onboarding
and first-time use. Conclusions: The findings suggest that the proposed system is a
feasible and acceptable digital health support tool for older adults. While the results are
preliminary, they highlight the potential of multimodal conversational technologies for
supporting perceived emotional well-being, accessibility, and daily assistance in ageing

populations. These findings are based on perceived user responses and do not represent
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clinically validated outcomes. Further large-scale and longitudinal studies are required to
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of the global population will be 60 years of age or older, nearly doubling current figures.
In Europe, older adults already represent a substantial proportion of the population, a trend
that is expected to continue in the coming decades, increasingly placing pressure on
healthcare systems, social services, and community support structures. This demographic
transformation not only poses economic and organisational challenges but also highlights
the need to promote autonomy, well-being, and quality of life among older adults.

Among the most pressing issues associated with ageing are unwanted loneliness
and social isolation. Holt-Lunstad et al. [4] identified social isolation as a significant
risk factor for mortality, while [5] highlighted its broader impact on older adults” health
and well-being. More recently, Roy et al. [6] reported associations between loneliness,
anxiety, depression, cognitive decline, and reduced functional capacity. At the same time,
the persistent digital divide continues to affect older adults, limiting their access to digital
services, communication tools, and technology-mediated support systems. Friemel [7]
emphasized age-related inequalities in technology adoption, while Nimrod [8] discussed
the consequences of digital exclusion for older adults’ social participation and access to
support resources.

In this context, conversational agents and chatbot-based systems have emerged as
promising technologies capable of providing accessible and scalable support. Montene-
gro et al. [9] reviewed the increasing use of conversational agents in healthcare settings,
while Folstad and Skjuve [10] highlighted their potential to improve user engagement and
service accessibility. More recently, Abdalrazaq et al. [11] reported encouraging evidence
regarding the effectiveness and acceptability of conversational agents for health-related
interventions. Recent advances in artificial intelligence, natural language processing, and
multimodal interaction have enabled the development of intelligent systems that can assist
users in healthcare, emotional well-being and daily task management.

Despite these advances, an important research gap remains from an interdisciplinary
perspective that combines computer science, human-computer interaction, and social
support technologies. Existing approaches often focus on clinical monitoring or generic
task assistance, whereas fewer studies have explored the design of empathic, accessible,
and multimodal systems aimed at reducing loneliness and improving everyday support in
ageing populations.

Unlike previous studies primarily focused on clinical monitoring or general-purpose
conversational assistants, this work proposes an integrated multimodal framework explic-
itly designed to support emotional well-being, daily assistance, and digital inclusion in
older adults. The proposed system integrates text and voice interaction, reminder func-
tionalities, and user-centred design principles specifically adapted to the characteristics of
older users. A preliminary pilot evaluation was conducted to assess usability, feasibility,
and perceived usefulness in a real-user context.

In addition, it is important to recognize that many existing digital health solutions
targeting older adults are often developed without sufficient consideration of emotional and
social dimensions of interaction. While technological advances have enabled increasingly
sophisticated systems, their adoption in ageing populations remains strongly dependent on
perceived trust, emotional connection, and usability. Therefore, the integration of emotional
support mechanisms within assistive technologies should not be considered an optional
feature, but rather a central design requirement for promoting meaningful engagement and
long-term use.

While the proposed system does not introduce a novel conversational Al model or
machine learning architecture, its contribution lies in the integration of multimodal accessi-
bility, empathic conversational design, and daily assistance functionalities into a unified
framework specifically tailored to older adults. In contrast to general-purpose conver-
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sational assistants, the proposed approach prioritizes accessibility-oriented interaction,
emotional support perception, and ageing-related usability requirements within a single
conversational environment. The main contributions of this work are threefold: (i) the
design and implementation of a multimodal conversational system tailored to older adults,
(ii) the integration of accessibility and empathic conversational design principles, and
(iii) the preliminary validation of its feasibility and usability as an assistive technology
solution for healthy ageing and social inclusion.

2. Related Work

Conversational agents have increasingly been explored within digital health and
assistive technology contexts due to their potential to provide scalable and continuously
available support [9,10]. Recent advances in conversational Al and multimodal interaction
have enabled the development of systems for healthcare support, emotional well-being, and
daily assistance [9,11]. In particular, conversational systems have demonstrated promising
potential in emotionally sensitive contexts such as loneliness support and psychological
well-being [11,12].

Within ageing populations, conversational technologies have attracted growing atten-
tion as potential tools to support emotional well-being, accessibility, and daily assistance.
Older adults frequently encounter barriers related to digital literacy, usability, and social
isolation, which may negatively affect technology adoption and emotional well-being [7,8].
Consequently, recent research has increasingly explored conversational and assistive tech-
nologies capable of supporting accessibility, companionship, and everyday interaction in
older adults [11,12].

Previous studies involving conversational systems for older adults have highlighted
usability, accessibility, and perceived usefulness as central factors influencing technology
acceptance and sustained interaction [13-15]. In addition, conversational naturalness,
perceived empathy and emotional responsiveness have been identified as relevant de-
sign dimensions for improving engagement and perceived companionship in emotionally
sensitive contexts [11,12].

Several studies have explored the use of intelligent assistants and conversational
systems specifically for older adults. Martin-Hammond et al. [13] reported that older
adults positively value intelligent assistants for health-related information management,
although concerns regarding trust, usability, privacy, and data security remain significant.
Similarly, Liu et al. [14] found that usability, emotional connection, perceived usefulness
and ease of interaction strongly influence older adults” intention to adopt voice assistants.

Recent research has increasingly focused on conversational systems as tools to al-
leviate loneliness and enhance emotional well-being in ageing populations. Rodriguez-
Martinez et al. [16] conducted a qualitative analysis, which showed that chatbots may serve
as meaningful emotional support tools for older adults experiencing loneliness. Their find-
ings suggest that conversational systems may provide a perceived sense of companionship,
emotional comfort and support in daily life situations.

In the same line, Loveys et al. [17] demonstrated the feasibility of digital human
conversational interventions for reducing loneliness and stress in both younger and older
adults. Their results support the idea that intelligent conversational systems may become
relevant tools for emotional support and social technology interventions.

Furthermore, the integration of voice interaction has been identified as particularly
relevant for older users, as it may reduce interaction barriers related to visual impairments,
reduced motor skills and low digital literacy [7,18]. Voice-based interfaces may offer a
more natural and less cognitively demanding interaction model compared with traditional
graphical interfaces, especially in older populations.
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From the perspective of conversational experience, previous studies have also high-
lighted the gap between user expectations and actual system capabilities. Luger and
Sellen [19] showed that users frequently expect conversational agents to demonstrate
greater contextual awareness, flexibility, and empathic understanding than most current
systems can realistically provide. This gap is especially relevant in emotionally sensitive
contexts such as loneliness support and social companionship.

Recent years have also seen the emergence of both commercial voice assistants and
research-oriented conversational systems aimed at emotional support, daily assistance,
and social interaction. Commercial voice assistants, including platforms such as Alexa and
Google Assistant, have increasingly been explored as accessible interaction technologies for
older adults and health-related support contexts due to their voice-based interaction capabil-
ities and potential to reduce usability barriers associated with traditional interfaces [13,20].
In parallel, conversational systems have been focused on emotional companionship and
mental health support, such as those of Replika [21] and Woebot [22], and socially assistive
technologies in elderly care contexts [23] have incorporated emotionally oriented dialogue
and supportive interaction strategies. However, these systems differ considerably in terms
of accessibility-oriented design, multimodal interaction strategies, and explicit adaptation
to the needs of older adults. In many cases, existing solutions focus either on emotional
companionship, mental health support, or task assistance independently, while fewer ap-
proaches attempt to integrate these dimensions within a unified conversational framework
specifically tailored to ageing populations.

As shown in Table 1, existing systems often provide isolated functionalities related
to voice interaction, emotional support, or task assistance. In contrast, the proposed
framework seeks to integrate multimodal accessibility, empathic conversational interaction,
and daily assistance functionalities within a unified conversational environment specifically
tailored to older adults.

Table 1. Comparison between the proposed framework and representative conversational systems.
Note: The comparison is intended as a high-level conceptual overview of representative functionalities
and design orientations rather than as a benchmark performance evaluation.

Emotional Voice Acce§51b111ty- Reminder Older Adult .
System . Oriented . Multimodal
Support Interaction . Functions Focus
Design

Alexa Partial Yes Limited Yes No Yes
Google Assistant Partial Yes Limited Yes No Yes
Replika Yes Partial No No No Partial
ElliQ Yes Yes Yes Partial Yes Yes
Woebot Yes No Limited No No No
Proposed System Yes Yes Yes Yes Yes Yes

Therefore, there is still a significant gap in the design and evaluation of conversational
systems specifically tailored to support older adults through empathic interaction, voice-
enabled accessibility, and daily assistance functionalities. This study addresses this gap by
proposing a multimodal conversational chatbot that integrates emotional support, reminder
management, and accessible interaction principles specifically designed for older adults.

3. Materials and Methods

This study adopted a mixed-methods exploratory design that combines the develop-
ment of a multimodal conversational assistant with a preliminary pilot usability evaluation
involving older adults. The study workflow included four main stages: (i) needs anal-
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ysis and system design, (ii) technical development and integration, (iii) pilot usability
evaluation, and (iv) qualitative analysis of user feedback.

3.1. Study Design and Development Workflow

This study was designed as a pilot feasibility and usability study aimed at exploring
initial system acceptability, interaction patterns and perceived usefulness, rather than
measuring clinical or long-term health outcomes.

The project followed an iterative development process inspired by user-centred design
principles and agile prototyping strategies.

The initial stage consisted of a literature review focused on active ageing, social
isolation, conversational technologies, and accessibility challenges in older adults. This
phase informed the identification of functional and emotional support requirements for the
target population.

Subsequently, the conversational flows and interface prototypes were designed and
refined before implementation. The development process was structured into iterative
cycles that incorporated early validation feedback in order to improve accessibility and
conversational usability.

3.2. System Architecture

The proposed system, UjaBienestar, was implemented as a web-based multimodal
conversational platform specifically designed for older adults.

The technical architecture follows a modular client-server model composed of the
following components:

e  Frontend interface: responsive web application optimized for desktop, tablet, and
smartphone devices;

*  Backend layer: Django-based server, a Python (3.9.13) web framework used for web
application management, user sessions and data processing;

*  Conversational engine: Rasa framework, an open source conversational Al platform
used for intent recognition, dialogue management, and rule-based conversational flows;

¢ Temporal entity extraction: Duckling service, a natural language processing tool used
to recognize dates, times, and temporal expressions from user messages;

*  Speech processing: speech-to-text and text-to-speech modules;

¢  External services: Google OAuth 2.0, Google Calendar API, and Google People API;

¢ Database: persistent storage of reminders, interaction logs, and user sessions.

The use of Rasa enabled the combination of learned conversational flows through
stories.yml and deterministic responses through rules.yml, providing both flexibility and
control for critical interaction scenarios such as reminders and emergency-related actions.

As illustrated in Figure 1, the proposed system follows a modular client-server archi-
tecture designed to support multimodal interaction and service integration.

The interaction begins at the user interface layer, where older adults can communicate
through both text and voice input. These requests are processed by the Django backend,
which manages user sessions, authentication, business logic, and communication with the
conversational modules.

At the core of the system, the Rasa dialogue engine is responsible for intent recogni-
tion, dialogue state tracking and response generation. This module combines predefined
rule-based conversational flows with story-driven dialogue management to ensure both
flexibility and control in critical interaction scenarios.

The conversational engine interacts with three specialized modules. First, the Duck-
ling temporal processing component extracts time- and date-related entities required for
reminders and appointment scheduling. Second, the voice processing module manages
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speech-to-text and text-to-speech functionalities, enabling accessible multimodal interac-
tion. Third, the persistent storage layer stores user sessions, reminders, interaction logs,
and selected user preferences.

| g User Interface (Web + Voice)

Django Backend

Rasa Dialogue Engine

1t . eni: g -
Eé Duckling y)  Synthesis " ~— Database

(STT/TTS)

Google Calendar API OAuth 2.0

Figure 1. System architecture of the UjaBienestar multimodal conversational platform.

Finally, the architecture integrates several external services. Google OAuth 2.0 is used
for secure authentication and user session management, Google Calendar API supports
appointment and reminder synchronization, and the Google People API enables access to
emergency contact information and contact-based functionalities.

This modular design facilitates scalability, maintainability, and future integration of
adaptive and personalized conversational capabilities.

A detailed description of the technical architecture is provided to ensure transparency,
reproducibility, and clarity regarding the implementation of the proposed digital health
support system.

3.3. Conversational Framework and Accessibility Design

The conversational system was designed following a user-centred and accessibility-
oriented approach, with particular emphasis on empathic interaction as a core design
principle rather than a purely stylistic feature.

Empathic conversational design was operationalized through several concrete strate-
gies integrated into the dialogue system. The selection of these strategies was informed by
the previous literature on conversational agents for emotional support and digital mental
health. Empathy was therefore operationalized as a design principle through emotional
validation, supportive follow-up questions, and non-judgmental language rather than
through formal computational empathy modelling or standardized empathy assessment
metrics. First, the chatbot incorporates emotionally aware prompts that acknowledge user
input and provide validation, such as expressions of understanding (“I understand how
you feel”) and supportive follow-ups (“Would you like me to help you with something?”).
Second, the system uses guided conversational structures that reduce cognitive load by of-
fering predefined response options and step-by-step interaction flows. Third, confirmation
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strategies are systematically applied in critical actions (e.g., reminders or emergency-related
interactions) to ensure clarity and user confidence.

The conversational framework was organized around predefined rule-based interac-
tion flows covering greeting and onboarding, emotional support conversations, reminder
and medication management, emergency assistance procedures, and session closure. These
rules were designed to reduce cognitive load, maintain conversational predictability, and
provide confirmation-based interaction for critical actions. The conversational structure
was intentionally simplified to accommodate varying levels of digital literacy and age-
related usability requirements. The selection of these interaction patterns was informed
by the requirement analysis phase and by accessibility-oriented design recommendations
reported in the literature for older adult populations.

As illustrated in Figure 2, the conversational system integrates both empathic and
task-oriented dialogue strategies. The examples show how the chatbot encourages user
expression, provides emotionally supportive responses through validation and follow-up
questions, and assists in practical daily tasks such as medication reminders. More specifi-
cally, Figure 2a presents the initial system prompt designed to encourage user engagement
through a calm and accessible tone. Figure 2b illustrates an empathic response to explicitly
expressed emotional discomfort and loneliness-related conversational cues, where the
system acknowledges the emotional context and provides supportive and guiding dia-
logue. Finally, Figure 2c shows a task-oriented interaction related to medication reminders,
including clarification and confirmation steps to ensure accuracy.

Additionally, the system avoids directive or overly technical language, prioritizing a
warm, reassuring, and non-judgmental tone instead. This design choice aims to foster trust
and perceived companionship, which are particularly relevant in contexts of loneliness and
social isolation.

From an accessibility perspective, the interface integrates large typography, simplified
navigation, multimodal interaction (text and voice), and clear conversational layouts. Voice
interaction was incorporated as a key accessibility feature aimed at facilitating interaction
for users with varying levels of digital literacy and physical or cognitive limitations.

Regarding emergency assistance, the system incorporates a structured interaction
flow that prioritizes user safety and clarity. Upon detecting an emergency-related intent,
the chatbot activates a confirmation-based sequence to avoid unintended actions. Once
confirmed, the system facilitates rapid access to predefined contacts, ensuring that critical
communication can be established efficiently. This design balances responsiveness with
control, minimizing the risk of false activations while maintaining accessibility.

As illustrated in Figure 3, the proposed interface was specifically designed to max-
imize accessibility and ease of interaction through simplified visual elements, a clear
conversational layout, and multimodal communication channels. The onboarding interface
(Figure 3a) supports initial user engagement through guided interaction, while the main
conversational interface (Figure 3b) provides a structured environment for continuous
dialogue and task execution.

Complementary functionalities also include voice personalization, enabling users to
select preferred speech characteristics and adapt the auditory interaction experience to
individual preferences.

Importantly, empathic interaction in this system is not limited to linguistic tone,
but is structurally embedded within the dialogue design. The combination of emotional
validation, guided responses, and confirmation strategies allows the system to maintain
conversational coherence while supporting user expression. This structured approach to
empathic interaction distinguishes the system from purely reactive conversational agents
and contributes to a more supportive and engaging user experience.
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(A
‘:x\ UjaBienestar

¢En qué te puedo ayudar ahora? Dime con calma lo que necesitas.

(a) Initial system prompt encouraging user expression

es que mi hijo no me viene a ver hace mucho tiempo entonces no
sé me siento solo

Ya veo... Es duro cuando los hijos no pueden o no vienen a vernos
tan a menudo como nos gustaria. Se siente ese vacio, ;verdad?
;Hace mucho que no lo ves? ;Hablas con €l por teléfono o de
alguna otra manera? A veces, aungue no sea lo mismo que un
abrazo, saber de ellos ayuda mucho. Cuéntame mas si quieres, no
te preocupes por molestar. Estoy aqui para escucharte.

(b) Empathic response to user-reported loneliness

Recuerdame tomar Paracetamol, los lunes, a partir de las 10 de la
mafiana, cada 12 horas.

;Hasta qué dia? (p. ej.. 30 de agosto)

2 de septiembre

Vale, perfecto, Asi que te recordare tomar Paracetamol los lunes,
empezando el proxime lunes a las 10 de la mafnana, cada 12 horas,
hasta el 2 de septiembre. ;Te parece bien? ;Algo mas en lo que
pueda ayudarte?

(c) Task-oriented interaction for medication reminders

Figure 2. Examples of conversational interaction in the UjaBienestar system, illustrating empathic
and task-oriented dialogue strategies (all interaction examples are presented in Spanish; English
translations are provided in Appendix A).

These design elements collectively differentiate the system from standard task-oriented
chatbots by explicitly integrating emotional support mechanisms, accessibility features,
and structured daily assistance within a unified conversational framework tailored to
older adults.

3.4. Participants and Pilot Evaluation Procedure

A pilot usability and feasibility evaluation was conducted in a controlled environ-
ment with 10 older adult participants (mean age = 70 years), including 6 women and
4 men ranging from basic smartphone users to participants with more regular use of
digital applications.

Participants presented heterogeneous levels of digital literacy, ranging from basic
smartphone users to individuals with more frequent use of digital applications. This
variability was intentionally considered to reflect realistic usage conditions among older
adult populations. No participants reported prior extensive experience with conversa-
tional agents.

https://doi.org/10.3390/healthcare14131946


https://doi.org/10.3390/healthcare14131946

Healthcare 2026, 14, 1946

90f19

iBienvenido a UjaBienestar!

@ @ UjaBienestar

Tu asistente virtual universitario. Inicia sesién con tu Michel
cuenta de Google para comenzar..

Ay, Michel, jqué teson el tuyo! Me alegra mucho verte tan decidido
a hablar conmigo. Pero, mira, Ia verdad es que la conexion sigue un
poco... jrebeldel Es como si estuviéramos intentando comunicarnos

a través de un teléfono antiguo, con muchisimas interferencias.

08 Medicamentos

® Tus datos estén protegidos y solo se usan para

personalizar tu experiencia.
R, Emergencia

n

Y

Chat Inteligente

‘G Continuar con Google

e

Voz Natural Recordatorios

Universidad de Jaén

m bl ° °

(a) Mobile onboarding interface (b) Main conversational web interface

Figure 3. Main user-facing views of the UjaBienestar platform, including the onboarding interface
and the primary conversational environment (all interaction examples are presented in Spanish;
English translations are provided in Appendix A).

Participants were recruited through convenience sampling from local community and
senior social engagement networks. The use of convenience sampling was considered
appropriate for this early-stage exploratory pilot evaluation, where the primary objec-
tive was to obtain preliminary usability and interaction feedback rather than statistically
representative evidence. All participants were autonomous older adults without severe
cognitive impairments and provided informed consent prior to participation.

Participants interacted freely with the conversational assistant during sessions lasting
approximately 25-30 min, with an average interaction time of approximately 27 min per
participant. Interactions typically included conversational exchanges related to emotional
support, daily routines, reminder configuration, and companionship-oriented dialogue.

The evaluation protocol was structured to ensure consistency across participants while
allowing natural interaction with the system. Each session followed a predefined sequence
that combined guided tasks and free interaction periods. Participants were encouraged
to explore the system beyond the predefined tasks in order to capture spontaneous usage
behaviours and natural conversational dynamics. Researchers adopted a non-intrusive ob-
servation approach, intervening only when participants encountered significant difficulties
that prevented task completion.

During the sessions, researchers remained physically present in the testing environ-
ment but avoided actively guiding participant interaction unless technical or interaction
difficulties prevented task continuation. Participants were informed that assistance was
available if needed, although researchers minimized verbal intervention in order to reduce
potential influence on conversational behaviour and usability perception.

Participants were asked to complete a set of representative tasks designed to simulate
real-world use cases: logging into the platform using a test Google account, initiating a
free empathic conversation, using voice-based interaction, creating reminders and appoint-
ments, checking scheduled events, and navigating the interface.

During the sessions, researchers collected direct observational notes regarding task
completion, interaction barriers, time to completion, hesitation points, and spontaneous
user reactions.

In addition, two structured questionnaires were administered:
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¢ Pre-use questionnaire: demographic and technological profile, previous experience,
expectations, and perceived initial barriers.

*  Post-use questionnaire: usability, accessibility, overall satisfaction, and emotional
perception of the interaction.

The questionnaires were specifically designed for this pilot study to capture usability
perception, accessibility, and emotional response during interaction. Given the exploratory
and early-stage nature of this pilot study, the evaluation focused on identifying usability
patterns, accessibility barriers, and perceived interaction experiences rather than obtaining
statistically representative or clinically validated outcomes.

The questionnaires were developed specifically for this exploratory pilot evaluation
based on the study objectives and the dimensions identified in previous research related
to usability, accessibility, and emotional perception in conversational systems for older
adults. The instruments were not intended as psychometrically validated assessment tools,
but rather as exploratory user perception instruments aimed at capturing preliminary
interaction experiences and usability feedback.

This mixed collection strategy enabled triangulation between observed behaviour and
self-reported perceptions.

3.5. Ethical and Privacy Considerations

The system was developed following privacy-by-design and ethical Al principles to
ensure secure and responsible interaction with users. Secure authentication mechanisms
based on OAuth 2.0 were implemented, while communication and stored information were
protected through encrypted data transfer and storage procedures. In addition, the chatbot
was conceived exclusively as a supportive conversational tool and not as a replacement for
professional, clinical, or human care, particularly in emotionally sensitive situations.

The pilot evaluation was designed as a non-invasive usability study focused on
observing participants’ interaction with the conversational system in a natural and non-
interventional context. No clinical procedures, biomedical experimentation, medical inter-
ventions, or sensitive biomedical data collection was carried out during the study.

Before participation, all users received a clear explanation of the study objectives,
interaction procedures, and data-handling conditions and informed consent was obtained
from all participants. To preserve privacy and confidentiality, all collected information and
interaction records were anonymized using coded identifiers prior to analysis, preventing
the direct association of data with individual participants.

Furthermore, the study was conducted with special attention to respectful, empathetic,
and user-centred interaction, ensuring that participants’ experiences and perspectives were
represented responsibly throughout the evaluation and reporting process.

3.6. Data Collection and Analysis

Following the workflow summarized in Figure 4, the data collection process combined
three complementary sources: direct observational records during task execution, pre-
and post-use questionnaires, and verbal qualitative feedback collected immediately after
the session.

The collected data were analysed using a qualitative thematic analysis approach.
Codes were iteratively generated from observational notes and participant feedback and
subsequently grouped into predefined analytical dimensions, including usability and acces-
sibility, emotional support perception, interaction barriers, and improvement opportunities.

The coding and thematic grouping process was conducted collaboratively by the
research team through iterative discussion and refinement of the identified categories.
Given the exploratory nature of the study, the analysis focused on identifying recur-
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ring patterns and meaningful user experiences rather than establishing formal inter-rater
reliability metrics.

i N
Participants Recruitment
| a
) J
E@ Pre-use Questionnaire
1
g@)) Task-Based Interaction
4
Direct Observation
Post-use Questionnaire
. )
Thematic Analysis \
|
b 7

Figure 4. Workflow of the pilot usability evaluation, including participant recruitment, task-based
interaction, data collection, and thematic analysis.

No standardized psychometric or clinical instruments were incorporated at this stage,
as the primary objective was to evaluate preliminary usability, accessibility, and interaction
feasibility. Future studies should incorporate validated quantitative measures related to
usability, technology acceptance, loneliness, and emotional well-being.

This approach allowed the identification of system strengths, usability bottlenecks,
and future design priorities.

The findings derived from this analysis should be interpreted as exploratory and
descriptive, providing preliminary insights into system feasibility and user perception
rather than statistically generalizable results.

4. Results

As expected in an exploratory pilot evaluation with a limited participant sample,
the findings should be interpreted as preliminary descriptive insights into usability and
interaction perception rather than statistically generalizable evidence.

Despite the limited sample size, the results reveal recurrent usability and interaction
perception patterns within this pilot context.

The preliminary pilot evaluation provided relevant insights into the usability, ac-
cessibility and perceived usefulness of the proposed multimodal conversational chatbot.
A summary of the main findings from the pilot evaluation is presented in Table 2, showing
a highly positive perception of usability, multimodal interaction, and emotional support.
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The quantitative frequencies reported in Table 2 are intended to descriptively sum-
marize recurrent usability and interaction perceptions within the pilot sample rather than
provide statistically inferential evidence.

Table 2. Summary of key usability, emotional support, and interaction findings from the pilot usability
evaluation (n = 10).

Dimension Main Finding Frequency
Usability Easy-to-use and intuitive interface 9/10
Voice interaction Positively valued multimodal voice support 9/10
Emotional support Reported feeling listened to/accompanied 10/10
Interaction barriers Initial difficulties with onboarding/first use 2/10
Improvement requests More natural responses and additional topics 7/10

4.1. Usability and Accessibility

Overall, participants reported a highly positive perception of the system in terms of
usability and ease of interaction. As shown in Table 2, 9 out of 10 participants described the
interface as easy to use and intuitive. The multimodal design, which combined text and
voice interaction, was particularly valued as it allowed users to choose the communication
modality that best suited their preferences and abilities. The accessible interface design,
including large typography, simplified navigation, and guided interaction options, was
perceived as beneficial for reducing technological barriers. This high level of agreement
suggests that usability perception was not isolated but consistently experienced across
users with different levels of digital literacy.

Several participants highlighted that the interface was easy to understand and that
the interaction flow was perceived as clear and easy to follow. Voice interaction was
identified as one of the most positively perceived functionalities. As summarized in
Table 2, 9 out of 10 participants positively valued the possibility of interacting through
speech. The possibility of receiving spoken responses contributed to a more natural and
less demanding interaction experience, particularly among users with lower confidence in
digital technologies.

4.2. Perceived Emotional Support

One of the most relevant findings of the pilot study was the positive perception of the
chatbot as a support tool beyond purely functional assistance. A particularly relevant result
was that all participants within this pilot sample (10/10) reported subjective perceptions
of companionship and emotional accompaniment during interaction, as shown in Table 2,
although this perception may be influenced by the novelty of the interaction and the
controlled evaluation setting. The uniformity of this response across participants reinforces
the relevance of empathic conversational strategies as a core component of user experience
in this context. These perceptions should not be interpreted as evidence of clinically
measurable emotional improvement.

Participants described the interaction as a form of accompaniment and emotional
support, frequently emphasizing the feeling of being listened to. This perception was
especially associated with the empathic tone of the conversational responses and the use of
supportive prompts integrated into the dialogue structure.

The inclusion of emotionally oriented messages and confirmation strategies con-
tributed to generating a more natural and reassuring interaction experience.

In fact, one participant explicitly stated that interacting with the system “felt like
someone was listening”, illustrating the perceived sense of companionship generated
during the interaction.
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These findings reflect perceived emotional support during interaction rather than
clinically validated emotional outcomes.

Importantly, this study does not provide objective or clinically validated evidence
of emotional support effectiveness. The findings should be interpreted as subjective user
perceptions within a controlled pilot context. Therefore, further research is required to
assess whether such systems can produce measurable improvements in emotional well-
being using validated psychological or clinical instruments.

This consistency across participants suggests that the perceived emotional support
was not an isolated outcome but a recurrent interaction pattern.

These interaction patterns are further illustrated in Figure 2b, where the system
provides emotional validation and supportive follow-up responses.

4.3. Interaction Barriers

Despite the generally positive feedback, some interaction barriers were identified
during the pilot evaluation. Initial interaction barriers were reported by two participants,
mainly during the onboarding phase and first contact with the voice-based functionalities,
as summarized in Table 2. The relatively low frequency of reported barriers suggests
that, despite initial onboarding challenges, the system was generally accessible after initial
familiarization. In addition, minor limitations related to the rigidity of some conversa-
tional flows were observed when users introduced unexpected responses or deviated from
the predefined dialogue paths. These issues suggest the need for greater conversational
flexibility and improved onboarding support for first-time users.

To address these initial interaction barriers, future iterations of the system will incor-
porate guided onboarding mechanisms, including step-by-step conversational tutorials
and progressive disclosure of functionalities.

4.4. Improvement Opportunities

Participants also provided several suggestions for future improvements. As presented
in Table 2, 7 out of 10 participants suggested expanding the range of conversational topics
and improving response naturalness. The most frequently mentioned proposals included
incorporating music, news, and memory-related dialogues; improving the naturalness
of the synthesized voice; and increasing the contextual adaptability of the responses.
These findings provide valuable guidance for future iterations of the system and support
the feasibility of continuing the development towards more adaptive and personalized
conversational support solutions.

5. Discussion

The results of this preliminary exploratory study suggest that multimodal conversa-
tional systems may represent a promising preliminary approach for supporting older adults
in terms of perceived emotional well-being, accessibility, and daily assistance. The positive
perception of usability and the favourable response to both text- and voice-based interaction
reinforce the relevance of designing assistive technologies specifically adapted to the needs
of ageing populations.

Beyond the immediate findings, the results can be interpreted within the broader
context of increasing interest in non-clinical digital interventions aimed at promoting
well-being and social connectedness among older adults. While traditional healthcare
approaches often focus on diagnosis and treatment, complementary digital solutions
such as conversational systems may contribute to preventive and supportive everyday
interaction by addressing emotional and social needs in everyday life.
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From a broader assistive technology perspective, conversational support tools such
as the proposed system may represent a potentially useful complementary resource for
providing accessible emotional support and assistance in non-critical daily activities among
older adults. Their continuous availability and multimodal accessibility suggest potential
applicability within supportive ageing and independent living contexts, although further
large-scale and longitudinal evaluation would be required to assess their real-world impact.

One of the most relevant findings concerns the perceived emotional support reported
by participants during interaction. While reminder and task assistance functionalities are
already present in widely adopted commercial conversational assistants, participants in
this study frequently described the interaction as a form of companionship and emotional
accompaniment. As illustrated in Figure 2, empathic conversational strategies such as
emotional validation and supportive follow-up responses were integrated into the dialogue
design. This perception appears particularly relevant in the context of older adults, where
accessibility-oriented interaction, empathic conversational tone and multimodal communi-
cation may play an important role in technology acceptance and perceived usefulness.

However, it is important to distinguish between perceived emotional support and
clinically measurable emotional outcomes. While participants reported a sense of com-
panionship and emotional accompaniment, this study does not establish whether such
interactions lead to measurable improvements in psychological well-being. This distinction
highlights the need for future studies incorporating validated assessment instruments and
longitudinal designs.

Beyond individual interaction, these findings are particularly relevant in the context of
increasing societal concern regarding loneliness and social isolation in ageing populations.
Technologies capable of providing accessible and emotionally supportive interaction may
play a complementary role in addressing these challenges, especially in scenarios where
human contact is limited or irregular.

This result is consistent with previous studies reporting the potential of conversa-
tional systems to alleviate loneliness and provide perceived emotional comfort among
older adults [16,17]. In particular, the incorporation of empathic prompts and warm con-
versational language appears to have contributed positively to trust and engagement,
in line with previous findings in human—computer interaction and digital mental health
contexts [11,12].

The importance of voice interaction should also be highlighted. Participants positively
valued the possibility of using speech as an alternative interaction modality, which is con-
sistent with previous studies emphasizing the benefits of voice interfaces for older adults,
particularly in the presence of reduced visual acuity, motor limitations, and low digital
literacy [14,18]. These findings reinforce the relevance of multimodal interaction as a design
strategy for improving accessibility and technology acceptance in ageing populations.

From a usability perspective, the results also support the importance of user-centred
design principles such as simplified navigation, large typography, guided interaction
flows, and confirmation-based dialogues. These elements are aligned with established
usability frameworks [24,25] and appear particularly relevant in reducing cognitive load
and facilitating adoption among first-time users.

Importantly, the objective of this study was not to benchmark a novel conversational
Al model or compete with large-scale commercial conversational assistants, but rather to
explore the feasibility of an integrated and accessibility-oriented conversational support
framework for older adults. Consequently, the contribution should be interpreted primarily
from a human—computer interaction and assistive technology perspective rather than from
the perspective of conversational Al performance optimization.
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However, the study also revealed several limitations and opportunities for improve-
ment. In particular, the rigidity observed in some conversational flows indicates the need
for more flexible dialogue management and greater contextual adaptability. This limitation
has also been reported in previous research, where users frequently expect conversational
agents to exhibit a higher degree of conversational awareness and empathy than what
current systems typically provide [19].

From a broader perspective, this work contributes to the growing field of assistive
conversational systems for healthy ageing by proposing an integrated framework that com-
bines emotional support, reminder management, and accessible multimodal interaction.
Unlike general-purpose commercial conversational assistants, the proposed system was
specifically designed to address the emotional, accessibility and daily assistance needs of
older adults through a user-centred conversational framework. However, no direct com-
parative evaluation with commercial systems was conducted in this study, and therefore,
no performance claims are made. In contrast to previous approaches primarily focused on
clinical monitoring or isolated functionalities, the proposed system seeks to address both
the social and practical needs of older adults in daily life.

Nevertheless, several limitations must be acknowledged. First, the study was con-
ducted as a preliminary pilot evaluation with a limited number of participants, which
restricts the generalizability of the findings. Additionally, participants were recruited
through community and senior social engagement networks, which may have introduced
a selection bias toward older adults with higher levels of social participation and lower risk
of severe loneliness or social isolation. Consequently, the findings may not fully represent
the perceptions and interaction needs of more socially isolated or vulnerable older adult
populations. This sampling characteristic may be particularly relevant when interpreting
the perceived companionship and emotional support findings reported in this study. Older
adults experiencing higher levels of loneliness, social isolation, or reduced social support
may interact with or perceive conversational support systems differently from participants
with active social engagement networks.

Importantly, the study does not aim to provide evidence of clinical or long-term impact,
but rather to explore initial indications of user perception and system acceptability. Second,
the evaluation relied primarily on qualitative feedback and exploratory usability observa-
tions, without the use of standardized clinical or psychometric instruments. Additionally,
the supervised nature of the evaluation and the novelty of the system may have influenced
participant responses, potentially introducing social desirability and novelty effects.

Furthermore, the current version of the chatbot relies on partially predefined conversa-
tional flows, which may limit contextual flexibility and adaptive response generation. This
limitation suggests the need for more advanced dialogue management strategies capable
of improving conversational naturalness and personalization.

In addition, the current version of the system primarily reacts to explicitly expressed
conversational cues and user-reported emotional states rather than autonomously inferring
complex emotional conditions such as loneliness from indirect behavioural or linguistic
indicators. Future work should therefore explore more adaptive and personalized conver-
sational approaches capable of identifying subtle indicators of emotional vulnerability and
social isolation.

Additionally, no direct comparative evaluation against commercial conversational
assistants or baseline chatbot systems was conducted. Future research should incorpo-
rate controlled comparative studies in order to better quantify the relative strengths and
limitations of the proposed framework.

Future work should therefore include larger and more diverse samples in order to val-
idate the findings across different ageing profiles and levels of digital literacy. In addition,
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future evaluations should incorporate standardized usability and psychosocial instruments
such as the System Usability Scale (SUS), Technology Acceptance Model (TAM) measures,
and validated loneliness or emotional well-being scales, together with larger and more
diverse participant samples, in order to provide more robust quantitative evidence. Lon-
gitudinal studies are also required to assess sustained use of the system and its potential
impact on emotional well-being, loneliness reduction, and digital inclusion.

Future research may also explore the integration of personalized memory, adaptive
user profiles, and adaptive recommendation systems to enhance user experience and
long-term engagement.

This study should therefore be understood as a system-oriented contribution with
preliminary user validation rather than a validated digital health intervention study.
This positioning is particularly relevant in early-stage digital health technologies, where
system design and usability validation constitute necessary steps prior to large-scale
clinical evaluation.

The findings support the potential of multimodal conversational systems as assistive
technologies for older adults and provide preliminary directions for future research in adap-
tive, empathic, and accessible conversational support systems. Future developments should
explore larger and more diverse participant samples, including older adults experiencing
higher levels of social isolation or reduced social support. Additional research should
incorporate standardized usability, technology acceptance, and psychosocial assessment
instruments to better quantify user outcomes. Advances in generative artificial intelligence
may also enable more adaptive and natural conversational experiences, although future
work must carefully address issues related to reliability, transparency, and user safety.
Longitudinal evaluations will also be necessary to better understand sustained engage-
ment and the long-term role of conversational support systems in promoting independent
living and emotional well-being. Collectively, these directions highlight the importance of
integrating empathic conversational design and accessibility-oriented interaction strategies
in the development of digital support tools for older adults.

6. Conclusions

This paper presented UjaBienestar, a multimodal conversational chatbot specifically
designed to provide emotional support, daily assistance, and accessible interaction for older
adults. The proposed system integrates text- and voice-based communication, reminder
functionalities, and empathic conversational design principles tailored to the needs of
ageing users.

The preliminary pilot evaluation suggests that the system constitutes a preliminary
exploratory conversational assistive technology approach for supporting accessibility,
perceived emotional well-being, and everyday assistance among older adults. In particular,
the findings highlight the relevance of multimodal interaction and emotionally supportive
dialogue strategies as key factors for user acceptance and perceived usefulness. However,
these findings should be interpreted as subjective user perceptions within a controlled
pilot context.

Beyond its functional capabilities, the system was positively perceived as a form
of companionship and emotional accompaniment, reinforcing the potential of assistive
conversational systems as a promising preliminary social technology for healthy ageing.

Overall, this work contributes to the fields of human—computer interaction, assistive
conversational systems, and digital support systems for older adults by providing an
integrated framework that combines usability, accessibility and emotional support in a
single solution.
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Appendix A. Conversation Transcriptions

Figure 2: Interaction examples

(a) Chatbot: “How can I help you today? Take your time to tell me what you need.”

(b) User: “It’s just that my son hasn’t come to see me for a long time, so I don’t
know... I feel lonely.”

Chatbot: “Isee... It's hard when our children cannot visit us as often as we would like.
You feel that emptiness, don’t you? Have you talked to him recently? Have you spoken
with him by phone or in some other way? Sometimes, even if it's not the same as a hug,
staying in touch helps a lot. Tell me more if you’d like, don’t worry about bothering me.
I’'m here to listen to you.”

(c) User: “Remind me to take Paracetamol on Mondays, starting at 10 in the morning,
every 12 h.”

Chatbot: “Until when? (e.g., 30 August)”

User: “2 September”

Chatbot: “Okay, perfect. I will remind you to take Paracetamol on Mondays, starting
next Monday at 10 a.m., every 12 h, until 2 September. Does that sound good? Is there
anything else I can help you with?”

Figure 3: Interface transcription

(a) Welcome screen: “Welcome to UjaBienestar!”

Subtitle: “Your university virtual assistant. Log in with your Google account to get
started.”

Privacy message: “Your data is protected and is only used to personalize your experi-
ence.”
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Features: “Smart Chat”, “Natural Voice”, “Reminders”

Button: “Continue with Google”

Footer: “University of Jaén—YVirtual assistant for the well-being of older adults”

(b) Main interface:

User profile: “Michel”

Options: “Medications”, “Emergency”, “Log out”

System message: “Oh, Michel, you've got quite the attitude! I'm really glad to see you
so willing to talk to me. But, honestly, the connection is still a bit... rebellious! It’s as if we
were trying to communicate through an old telephone, with lots of interference.”

Top option: “Change character”

Input field: “Type a message...”

Interface elements: voice input button and send button.
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