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Abstract
Intertemporal reflection, flexibly thinking forward and backward in

time, is vital for one’s future planning. Yet, cultivating intertempo-

ral reflection about encountering difficult futures, e.g., developing

a progressive cognitive condition like dementia, can be challenging.

We assessed people’s attitudes towards dementia following convers-

ing with a chatbot presented as either neurotypical or simulating

dementia symptoms. While neither the chatbot’s presentation nor

the framing of participants’ future selves impacted attitudes toward

dementia, it influenced participants’ experiences. When framed as

future selves, the chatbot evoked a strong emotional connection,

leading to reflection on aging, particularly with the chatbot simulat-

ing dementia symptoms. Participants interacting with the chatbot

framed as a stranger with simulated symptoms often felt frustrated,

especially when they had a task-oriented mindset. Chatbots can be

promising tools for prompting reflections on challenging futures,

such as dementia, although their effectiveness varies due to the

tensions between simulated cognitive decline and expectations for

effective communication.

CCS Concepts
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1 Introduction
Intertemporal reflection refers to the ability to mentally traverse

one’s past and future [69]. Specifically, such prospection allows the

mind to simulate future events, which plays a pivotal role in human

decision-making and behavior. People can vividly imagine future

experiences, which aids in their commitment and planning, as well

as mitigating their present bias (the bias of over-prizing present

rather than future gains) through a process called episodic future

thinking, a form of detailed prospection [7, 44]. This practice can

significantly impact well-being by promoting better planning for

the future through present-day actions [48]. However, people may

have difficulty prospecting in detail about challenging futures, such

as the potential onset of dementia.

Even though twenty percent of people globally are at risk of

developing dementia [24], many may find it difficult to envision

this possibility for themselves. Dementia represents a rapidly grow-

ing global challenge that affects 55 million people worldwide, with

nearly 10 million new cases yearly [57]. This progressive cognitive

condition affects memory and daily functioning, including spatial
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Figure 1: Screenshot showing an example of the chatbot displaying symptoms of dementia (light blue), with our study
participants (dark blue) interacting with the chatbot to compile a list of lemon cheesecake ingredients.

and temporal awareness [35]. A lack of knowledge and aware-

ness about dementia contributes to negative attitudes and stigma

towards this condition, creating additional obstacles for those diag-

nosed with the condition [11, 33, 56, 65] and negatively impacting

their overall well-being and quality of life [11, 30, 36, 58]. There-

fore, overcoming these negative attitudes and stigma in society

necessitates alternative approaches that build empathy and under-

standing for those diagnosed, as well as helping individuals accept

dementia not only as a challenging societal problem but also as a

possible future for themselves. A deeper understanding of dementia

could lead to more compassionate behaviors and greater patience

in everyday interactions, which are critical to improving the qual-

ity of life of those diagnosed. By providing a way to experience

cognitive difficulties, chatbots could serve as a powerful tool for

the broader community to empathize with people with dementia

resulting in environments that are not only supportive but also

actively engaged in reducing stigma and isolation. In this paper, we

explore how recent advances in technology, specifically chatbots,

may allow us to study this difficult domain.

In recent years, large language model-powered chatbots have

emerged as tools that offer interactive experiences through open-

ended interactions, making them a suitable candidate for exploring

novel applications in prospection. The integration of chatbots in

areas such as healthcare has gained traction due to the versatility,

accessibility, and ability of large language models (LLMs) to pro-

vide personalized interactions [18, 51]. These models have proven

valuable in creating simulations of hypothetical patients, offering

significant benefits for medical education [15, 21, 64]. In combina-

tion with social robots, LLMs have been used to offer an engaging

learning experience in medical education through embodied patient

profiles [10]. In the context of dementia, prior work has explored

the effectiveness of chatbots to support dementia care [61] and

more recently through the use of LLMs [79]. Yet, LLMs have also

been criticized as overshadowing people’s capabilities [42] and pre-

senting themselves as overconfident, given their limited abilities. In

contrast to this, we set out to explore how LLMs might affect users’

perceptions and responses when displaying signs of unexpected

incapability, particularly in the context of imagining challenging

future scenarios such as dementia. We pose two research questions:

• RQ1: How might LLM chatbots serve as tools for envisioning
challenging futures, specifically with dementia, and what value
do they bring to this process?

• RQ2: How does the framing of a chatbot as either one’s ‘future-
self’ or a ‘stranger’ influence people’s attitudes toward demen-
tia, including stigma, fear, and worry?

We introduce a novel approach to leveraging chatbots for prospec-

tion by incorporating a challenging future scenario through LLMs.

By simulating dementia symptoms in a chatbot (see Figure 1), we
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aim to create a scenario in which participants must navigate and

cope with the challenging interactions that come with such a con-

dition, mimicking real-life instances of dementia. Our goal was

to explore people’s reactions to and perceptions of engaging with

a potentially challenging future, i.e., demonstrating symptoms of

dementia. Importantly, we neither mentioned the word “dementia”

nor how the symptoms were simulated until the debriefing that

completed their participation, allowing us to capture participants’

genuine reactions that were not affected by prior expectations or

stigma towards dementia.We developed two versions of the chatbot,

one with dementia symptoms and one without. Additionally, before

the interaction, the chatbot was framed for participants as either

their future self or a stranger, but this framing did not influence the

chatbot’s actual behavior. We conducted a 2 × 2 between-subject

study: a chatbot with and without symptoms of dementia and the

framing of the chatbot as either a stranger or one’s future self. Using

an exploratory mixed-methods approach, we investigated partici-

pants’ perceptions by asking them to elaborate on their experiences

with the chatbot.

Our results show that participants interacting with the chat-

bot framed as their future selves, particularly with the dementia-

simulating version, experienced a strong connection and deeper

reflection on aging. Participants who took on a more task-oriented

mindset experienced the interaction as more frustrating, highlight-

ing tensions between the chatbot’s simulated cognitive decline and

user expectations for efficient communication. This study paves the

way for further exploration of how LLM chatbots can be used to

simulate distinct conversation dynamics and their implications on

influencing people’s perspectives of possible futures, such as demen-

tia. By examining user responses to a chatbot’s simulated cognitive

decline, we contribute to the broader understanding of prospection

and the role of technology in shaping people’s perceptions.

2 Background
2.1 Intertemporal Reflection of Episodic

Futures
Intertemporal reflection refers to the cognitive process that allows

an individual tomentally traverse remembered pasts and envisioned

futures [69]. The concept is deeply rooted in the fields of behavioral

economics and psychology, where it is often associated with the

study of time preferences, such as discounting future rewards [25].

The ability to engage effectively in intertemporal reflection is influ-

enced by various cognitive processes, including attention, working

memory, and episodic memory [2].

Research indicates that while people can envision positive out-

comes for others, they often struggle to do the same for themselves,

meaning that future-oriented scenarios differ based on whose fu-
ture is being imagined [48]. Individuals engage in intertemporal

reflectionwhen theyweigh the benefits and costs of a decision at dif-

ferent points in time, often involving trade-offs between short-term

gratification and long-term benefits. Temporal discounting, rooted

in present bias, reflects a tendency to favor immediate rewards

over delayed ones [44]. For instance, choosing a dessert now over

the long-term health benefits of avoiding such sweets illustrates

this present bias [44, 85]. Research by O’Donoghue and Rabin has

demonstrated that present-biased preferences, where individuals

disproportionately prefer immediate rewards over future benefits,

can hinder effective intertemporal reflection, leading to decisions

that favor short-term outcomes at the expense of long-term well-

being [55]. Individuals who are better at delaying gratification tend

to have better life outcomes later in life [49].

Another significant factor in intertemporal reflection is the con-

cept of temporal construal, which refers to the way individuals

perceive and interpret future events based on their temporal dis-

tance. Trope and Liberman suggest that when the temporal distance

to an event increases, individuals tend to think about it in more

abstract terms, focusing on the event’s overarching goals and val-

ues rather than its specific details [74]. This abstraction can affect

the weighting of future outcomes in decision-making, sometimes

leading to less consideration of the concrete benefits of delayed

gratification.

To counter such abstraction, episodic future thinking is a specific

cognitive process that involves the mental simulation of personal

future events. It allows individuals to vividly imagine step-by-step

events of possible future experiences [7]. The process is closely

linked to the concept of episodic memory, as both rely on similar

neural networks to construct and retrieve detailed mental repre-

sentations [66]. It not only helps in visualizing positive personal

outcomes but also plays a role in mitigating the effects of present

bias by enhancing one’s ability to plan and anticipate future conse-

quences.

Additionally, episodic future thinking interacts with other cog-

nitive processes, such as self-projection and mental time travel,

allowing individuals to place themselves in hypothetical future sce-

narios and anticipate their emotional and behavioral responses [70].

This ability to mentally travel in time is believed to be uniquely

human and has significant implications for how humans plan and

prepare for the future [75]. Adopting a future-oriented mindset

can lead to significant benefits, as episodic future thinking posi-

tively influences an individual’s well-being, setting it apart from

general anticipatory thoughts about others’ futures [48]. Engaging

in episodic future thinking has shown psychological benefits by

fostering a closer relationship with the future self, reducing anxi-

ety, and enhancing self-continuity [10]. This approach has not yet

been extensively applied to prospecting futures that may not be

perceived as positive.

A theoretical perspective that can explain the reluctance to em-

brace concepts about one’s future self is Nelson’s notion of ageism,

defined as “prejudice against our feared future self" [52, p.207].

Nelson argues that ageism, including the negative stereotypes and

prejudices, is partly rooted in an individual’s fear of their own aging

and cognitive decline [52]. This is even more significant in condi-

tions like dementia that are affected by social stigma [58]. Engaging

in episodic future thinking to confront potential futures directly

may help individuals bridge the psychological gap between their

present and future selves. This approach could promote a deeper

acceptance and understanding of aging-related challenges, as well

as reduce the stigma associated with conditions like dementia.

2.2 Dementia as a Potential Challenging Future
Dementia is a neurodegenerative disorder characterized by diffi-

culties in memory, language, problem-solving, and other cognitive
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and physical skills [3]. Since the number of people diagnosed with

dementia is expected to reach 152 million globally by 2050 [27],

it serves as a highly relevant case to consider for intertemporal

reflection. How people with dementia and the public perceive the

condition has changed radically over the years. Historically, before

the neurological nature of the condition had been unveiled, individ-

uals with dementia were seen as being “out of their minds", often

being sent to mental asylums [6]. Since dementia has been recog-

nized as a medical condition, the associations with the condition

have become less extreme, partly due to the rise of person-centered

care for those with dementia [41]. Viewing people with demen-

tia as individuals beyond the condition—a fundamental principle

of person-centered care—is paramount for enhancing the lives of

those diagnosed [22, 50, 72].

However, attitudes towards dementia are often not representa-

tive of reality. We define the attitude a person has about dementia

as the opinion or evaluation they have about the condition and those
affected by it [19]. As a lack of awareness and understanding of

dementia still prevails, the general public’s attitude towards the

condition tends to be stigmatizing. Goffman defines stigma as an

attribute, behavior, or condition that sets apart an individual in a

society leading to their devaluation [28]. Those with stigmatizing

thoughts harbor negativity with feelings of discomfort, shame, and

unfriendliness in association with dementia [11]. Worldwide, over

84% of people with dementia reported experiencing stigma and dis-

crimination in at least one area of their life [47]. For example, they

frequently experience not being invited out, being excluded from

social groups, and feeling that they can no longer contribute [47].

The struggles consequently faced by people with dementia are

exacerbated by negative societal perceptions, with dementia of-

ten unjustly framed as a burden on society [54, 71, 81]. Therefore,

to improve the quality of life of people with dementia and cre-

ate dementia-friendly communities [33], it is important to reduce

negative attitudes towards the condition among both people with

dementia (self-stigma) and the general public (public-stigma) [53].

So long as dementia remains a construct subject to stigmatization,

the prospection of a negative future that entails developing demen-

tia will be unconsciously or subconsciously influenced. Therefore,

it is critical to explore how people could intertemporally reflect

on dementia in a way that transcends stigmatizing views on the

capabilities due to and through a life with dementia.

2.3 Technologies for Prospection
Technologies of prospection, designed to support the anticipation

or simulation of future events, offer a way to relate to one’s future

self. In Human-Computer Interaction (HCI) research, there has

been a growing focus on using technology to support the practice

of prospection. For example, Virtual Reality (VR) and Augmented

Reality (AR) have the potential to provide interactive experiences

with intertemporal occurrences of particular events. While VR and

AR might excel in creating empathy and understanding through

experiential learning [80], there still exist difficulties with engaging

users’ cognitive and emotional faculties. The same holds for other

technologies that engage the user in intertemporal reflections, such

as chatbots.

Large language models have the potential to provide an addi-

tional dimension to the experience by engaging the cognitive and

emotional faculties differently, namely through dialogue and nar-

rative exploration [67]. The use of LLMs has seen a rise in recent

years, sparked by the release of ChatGPT [20]. This increased inter-

est can be related to the LLMs’ capabilities to interpret and respond

to users’ natural language queries. An example of HCI research ef-

forts on LLMs is that by Wang et al. who recently investigated how

LLMs can enable end-users to interact with mobile user interfaces

through natural language [78]. Similarly, Ross et al. have examined

the application of LLMs in providing natural language assistance to

programmers during software development [60]. Other examples

include LLM-based applications to support patients who receive

psychiatric care using a journaling tool [38] or to support autistic

individuals in everyday life [13]. These initiatives underscore the

versatility of LLMs in supporting users, yet they also highlight the

necessity of better understanding people’s interactions with these

tools.

Despite these promising developments, research efforts on ap-

plying domain-agnostic LLMs are constantly increasing. Ashktorab

et al’s work illustrates that the direction of AI agent communica-

tion, i.e., AI providing either more or less information, significantly

impacts users’ perceptions of the agent [5]. Furthermore, Kim et al.

have explored user perceptions of AI systems based on the assigned

roles of the AI system, finding that roles such as AI mediators

receive the most positive evaluations [39]. Exploring AI’s roles

becomes more complex as researchers apply LLMs to real-world

challenges, such as public health interventions. For instance, LLMs

have been utilized as open-domain chatbots offering support to

individuals feeling lonely through check-in phone calls [34]. In

healthcare, chatbots are being used to aid decision-making and

provide personalized interactions [84]. In the medical field, Ay-

ers et al. compared ChatGPT’s responses to patient inquiries with

those from physicians, noting a preference for the chatbot’s empa-

thetic communication style [8]. Recently, Clusmann et al. cautioned

against the lack of transparency and the risk of misinformation in

LLMs while also recognizing their potential to democratize medical

knowledge and enhance care accessibility [15]. The simulation of

certain conditions, such as mental health issues, presents unique

challenges. Chen et al. have begun to show how LLMs might simu-

late mental health patients [12], yet research on their application for

psychiatry simulations remains sparse. Recent work has envisioned

applications of LLMs for specific tasks (e.g., assistance with read-

ing and writing) and roles (e.g., companionship) to support people

with dementia and their caregivers in managing their condition

and adapting to declining abilities [73]. Additionally, LLMs have

been designed for social engagement with people with dementia,

reflecting on their roles as reminiscence companions and therapists

[82]. Nevertheless, the potential of LLMs to simulate experiences

related to dementia to assist in prospective reflection has not been

investigated.

The examples shown so far demonstrate how LLMs can tailor

conversations to an individual’s specific concerns, interests, and

life situations, offering a level of personalization that not only

enhances engagement but also allows for a broader exploration

of future possibilities, encouraging users to consider multiple as-

pects of their future selves and life trajectories. Thus, reflecting
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on LLMs’ potential as technologies for prospection offers a valu-

able lens for facilitating intertemporal reflection. Comparing and

contrasting different prospection technologies, such as VR or AR,

highlights the unique affordances of LLMs by the potential to offer a

more conversational and reflective mode of engagement [83]. LLMs,

with their capacity for natural language processing and generation,

open up novel pathways for individuals to engage in dialogues that

span across temporal dimensions. By simulating conversations with

one’s future self, LLMs can provide a personalized and immersive

experience that encourages reflection on long-term goals, desires,

and potential outcomes of current actions [10]. This form of interac-

tion could significantly impact an individual’s capacity for foresight

and planning, addressing temporal discounting by making future

rewards feel more immediate and tangible. While HCI research on

self-care and introspection is increasing (e.g., reflective technol-

ogy for bereavement and meaning-making [46])—we know little

about how LLMs can be designed as a technology of prospection,

especially for challenging futures. A recent study addresses the

topic of death, a future many prefer not to talk about, highlighting

the potential for chatbots to facilitate discussions about this often-

avoided topic [1]. These technologies offer promising avenues to

alter perceptions and foster a deeper understanding of dementia.

3 Method
Our team consists of HCI and dementia researchers with ongoing

experience in working with those living with dementia, their loved

ones, and relevant societal stakeholders such as care homes. We

conceived this study to explore how LLMs can facilitate prospection,

particularly in the context of a challenging future such as living

with dementia. Our study follows a convergent approach to mixed

data, in which we combine qualitative and quantitative data to

triangulate the insights in our analyses [16].

3.1 Apparatus
We implemented an LLM-powered chatbot by building on an estab-

lished open-sourced repository
1
and using GitHub and Vercel

2
.

The chatbot responses to user inputs were generated by OpenAI’s

GPT-4 model (version GPT-4-0613, temperature of 1.0).

3.1.1 Task. We asked participants to uncover the ingredients for

baking a lemon cheesecake, a familiar yet moderately complex

activity that requires following a series of steps. Our motivation

for choosing this specific task lies in the nature of cooking as an

everyday, relatable activity that most people can understand and

engage with, regardless of whether they enjoy it. The task of un-

covering ingredients is easy to explain, can be completed in a short

time span, and provides an opportunity to experience the road-

blocks that may arise when someone has dementia. Prior research

describes how people with dementia experience difficulties in keep-

ing track of tasks during cooking and baking [62, 63]. The need to

recall ingredients for a lemon cheesecake recipe naturally encour-

ages conversational interaction, highlighting the chatbot’s ability

to simulate cognitive challenges. This task does not aim to cover all

challenges faced by people with dementia but rather focuses on a

1
https://github.com/coopercodes/ReactChatGPTChatbot

2
https://vercel.com/

relatable scenario to keep the interaction accessible and meaningful

for participants.

3.1.2 System Prompts. We designed two chatbots for the study, one

that simulated dementia symptoms and one that served as a base-

line chatbot. System prompts were designed to ensure the chatbot

behavior aligned either with or without dementia symptoms.

For the chatbot displaying symptoms of dementia, we pro-
vided the LLM with instructions on how it should behave and re-

lated its behavior to difficulties commonly associated with dementia.

We asked the LLM to demonstrate symptoms of being diagnosed

with severe dementia [9]. Our prior dementia research pointed us

towards six specific challenges: difficulty finding the right words,
repeating oneself, struggling to express thoughts coherently, creating
false memories, difficulty initiating or sustaining conversations, and
changes in empathy. The team iteratively crafted and collaborated

on the prompts to reflect the symptoms of dementia. To limit text

overload, we restricted the chatbot responses to 20 words. Moreover,

we specifically instructed the LLM to be repetitive and lose track

of the conversation. To ensure that the chatbot avoids providing

all ingredients at once, we instructed it only to say one ingredient

per conversational turn. Lastly, we provided a list of ingredients

where we used synonyms for the actual ingredients to increase

the levels of confusion (e.g., ‘flavor essence from beans’ instead

of ‘vanilla extract’) and instructed the LLM to randomly provide

ingredients based on this list. For a full overview of the prompts

used for developing the chatbots, see supplementary material.

For the baseline chatbot, we instructed the LLM to act in a way

that excludes dementia symptoms. To avoid replies that elicit the

LLM to talk about itself as an AI chatbot, we asked it to avoid an-

swering the question and instead talk about lemon cheesecake. We

similarly limited the response length to 20 words and instructed it to

not provide more than one ingredient per conversational turn and

to provide ingredients randomly during the conversation. Lastly,

in contrast to the chatbot with dementia symptoms, we provided

the control chatbot with an accurate list of lemon cheesecake in-

gredients.

3.1.3 LLMOutput Validation. To evaluate the manipulations of our

LLM chatbots, four of the authors working on dementia research

confirmed that the chatbot responses accurately represented some-

one with severe dementia. Additionally, we consulted five external

dementia experts to verify this. Among themwere three researchers

working on dementia and two researchers who had previously inter-

acted with people with dementia. Figure 2 presents three excerpts

from conversations between the chatbot and individuals who have

experience interacting with someone with dementia.

We acknowledge that dementia can express itself in diverse

ways. While our prompt instructions steer the LLM output to a

large degree, we have no control of the exact dialogue. For example,

the prompt instruction ‘repeating yourself’ might be easier for the

LLM to conceptualize and communicate, in contrast to ‘changes in

empathy’. Furthermore, it is unlikely that the LLM will output any

negative ‘changes in empathy’ (such as anger or frustration) as a

result of OpenAI policies
3
. Yet as dementia researchers, we also

3
https://openai.com/policies/usage-policies/

https://openai.com/policies/usage-policies/
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Figure 2: The figure presents three excerpts from conversations between the chatbot (light blue) and individuals (dark blue)
who have experience interacting with individuals diagnosed with dementia.

believe that this behavior reflects real-life expressions of dementia,

which are also not always predictable.

3.2 Study Design
We ran a 2 (Chatbot: Baseline, Dementia symptoms) × 2 (Per-

spective: Future-self, Stranger) between-subjects comparison

study. The between-subject design was chosen to reduce participant

response burden, as studies with comparatively shorter question-

naires have higher chances of receiving responses [59]. The aim

of our study was twofold: 1) to assess the extent to which being

exposed to a chatbot that demonstrated symptoms of dementia elic-

its different attitudes toward dementia and people with dementia

as compared to the control chatbot, and 2) whether talking to a

hypothetical version of one’s future self elicits different attitudes as

compared to talking with a stranger. We informed participants of

the dementia simulation only after they had completed the study,

ensuring that prior knowledge did not influence their responses.

Contrasting this, we did frame the chatbot for participants as either

their future self or a stranger prior to their interaction; this framing

was not integrated into the chatbot’s design and, therefore, did not

impact its utterances.

The dependent variables of our study were the subscales of the

Dementia Public Stigma scale [37], the Dementia Worry scale [40],

and the Fear of Alzheimer’s Disease scale [26]. The Inclusion of

Other in the Self (IOS) scale [4], a single-item pictorial scale, was

used to measure the level of interpersonal closeness between the

participant and the chatbot. Participants were recruited via Prolific,

an online platform for recruiting study participants, and randomly

distributed between conditions. The study was expected to take

20 minutes to complete, and participants were rewarded £3 upon

completion of the survey. The study was approved by the Ethical

Review Board of Eindhoven University of Technology.

We conducted a pilot study involving 10 participants to evalu-

ate our study setup. We identified a minor mistake with hashes

(#) appearing in the chat itself in one condition and some initial

confusion among participants based on the task instructions. We

resolved these issues before the final study and excluded the pilot

participants with these issues from the analysis.
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3.3 Participants
We recruited a sample of 237 participants, with 171 participants

completing the questionnaire. From these, we excluded three par-

ticipants who took excessively long to complete. Here, we used

more than four times the interquartile range above the 75
th

per-

centile as a cut-off range. The final sample thus consisted of 168

participants (78F, 89M, 1 anonymous), with ages ranging from 18

to 79 (𝑀 = 38.57, 𝑆𝐷 = 13.19). On average, it took participants 17

minutes and 4 seconds to complete the study (𝑆𝐷 = 8 minutes and

42 seconds).

3.4 Procedure
First, participants were presented with an informed consent form.

It stated that the purpose of the study was to gain insight into their

perceptions of a chatbot. Here, dementia was not mentioned to

avoid influencing their expectations of the chatbot due to the com-

mon stigma associated with dementia, as covered in Section 2. After

consenting to participate, participants chatted with the chatbot for

four minutes. During this time, participants were tasked with un-

covering ten critical ingredients for baking a lemon cheesecake.

Depending on the condition, the participants were either told that

they would be interacting with a 30–40 year older future version of

themselves or with a 30–40 year older stranger called Robin. The

name Robin was chosen due to the name’s gender ambiguity. To

incentivize participants, we informed them that the top 10% of the

participants who stated most ingredients correctly would receive a

bonus of £1. Bonus payments were rewarded based on the number

of correct ingredients of the 90
th
percentile, with all participants

with that number of correct ingredients or higher receiving the

bonus. After inspecting the answers, 21 participants (including

those in the pilot) had all 10 ingredients correct and were thus

awarded the £1 bonus. Following the chatbot conversation, partici-

pants were asked to fill out the survey questions in the following

order: 1) IOS scale (with the opportunity to elaborate on the choice),

2) Dementia Public Stigma scale, 3) Dementia Worry scale, and 4)

Fear of Alzheimer’s Disease scale. Thereafter, participants could

elaborate on their experience of talking with either their future-

self or Robin. We then collected demographic details, including

age, gender, country of residence, nationality, and familiarity with

dementia. Finally, during debriefing, participants were informed

that the topic of the study was specifically dementia, and they were

asked to provide consent once more, now aware of the study’s full

context. The entire questionnaire that followed the interaction with

the chatbot is included in the supplementary materials.

3.5 Measures
We employed a combination of open-ended questions and validated

scales to gather insights into participants’ interactions with the

chatbots and their perceptions toward a future with dementia.

3.5.1 Questionnaire. The questionnaire consists of three validated
scales: 1) Dementia Public Stigma scale [37], 2) Dementia Worry

scale [40], and 3) Fear of Alzheimer’s Disease scale [26]. The De-

mentia Public Stigma scale has 16 items, answered on a 7-point

Likert scale (1 = strongly disagree, 7 = strongly agree). This scale has

five validated subscales: 1) fear and discomfort, 2) incapability and

loss, 3) acknowledgment of personhood, 4) burden, and 5) exclusion.

The Dementia Worry scale has 12 items, answered on a 5-point

scale (1 = not at all typical of me, 5 = very typical of me). The Fear

of Alzheimer’s Disease scale has 11 items, answered on a 5-point

scale (1 = never, 5 = always). Additionally, the IOS scale was used

to measure the interpersonal closeness between the participant

and the chatbot [4]. Moreover, participants’ level of familiarity was

measured in line with Knesebeck et al. [77] by asking 1) if they had

ever had contact with a person with dementia and 2) if they had

personal experience in caring for someone with dementia. Both

variables were dichotomous, being either ‘yes’ or ‘no’.

3.5.2 Open Questions. We asked participants to reflect on their

interaction with the chatbot by asking them open-ended questions.

They were as follows: “Could you describe why you chose the

overlap of closeness (based on the answer for the IOS scale)?”, and

“Howwas the experience of talking with [your future self / Robin]?”.

3.6 Mixed Methods Approach
Given our convergent, mixed methods approach (triangulating qual-

itative and quantitative data) [16], we collected our quantitative and

qualitative data concurrently as one study, with measures and ques-

tions as per above. For the quantitative analyses, we used STATA

18 and R (version 4.4.2). Using confirmatory factor analyses, we

examined the factors underlying the three scales (Dementia Pub-

lic Stigma scale, Dementia Worry scale, and Fear of Alzheimer’s

Disease scale). The obtained factors were used as the dependent

variables in the analyses and their distributions were checked for

normality using the Shapiro-Wilk test. For normally distributed

dependent variables, we fitted a two-way ANOVA to the data with

the two independent variables chatbot and perspective as predictors.
We thus assessed whether a chatbot presenting with or without

symptoms of dementia affected participants’ attitudes towards de-

mentia (RQ1: main effect of chatbot), whether the chatbot being
framed as participants’ future self or a stranger affected their at-

titudes towards dementia (RQ2: main effect of perspective), and
whether chatbot and perspective interact to affect attitudes.

For the other, non-normally distributed dependent variables, we

conducted the non-parametric equivalent, Scheirer-Ray-Hare test.

For every test, we used an 𝛼-level of .05 for significance testing. In

further exploratory analyses, we added the age of participants and

their experience in caring for people with dementia to the models.

Finally, we studied the performance of participants as measured

by the number of lemon cheesecake ingredients they correctly

listed at the end of the chat. We checked how performance varied

between the conditions using a Sheirer-Ray-Hare test and expected

a main effect for chatbot since the chatbot simulating dementia

made it harder for participants to uncover the ingredients. To test

whether participants’ performance affected their attitudes toward

dementia, we correlated performances with participants’ scores on

the Dementia Public Stigma scale, Dementia Worry scale, and Fear

of Alzheimer’s Disease scale across all conditions using Spearman

correlations.

For the qualitative analysis, we examined the responses partici-

pants provided to the open-ended questions. Using open coding [14],

we assigned codes to these responses to identify key themes. We

approached our thematic analysis from an interpretive angle [68]—
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rather than quantifying our qualitative data to match quantitative

variables measured (like worry), we focused on people’s experience
as an interpretation of the interaction. Participant’s backgrounds

and exposure to dementia, of course, differ and color their experi-

ence with the chatbot. Rather than merely looking for quantifiable

similarities or differences, we looked for their perspectives and

personal stories [68]. This, in turn, converges with our quantitative

data to holistically frame how people may express their unique

ways of variables we measured, like seeing how they related to

the chatbot (IOS scale) and worry about or have fear regarding

dementia.

4 Results
We first present our quantitative results analyzed from the ques-

tionnaire and then move on to the qualitative results based on the

responses to the open questions.

4.1 Exploratory Quantitative Results
Partially consistent with the factors found by [37] to underlie the

Dementia Public Stigma scale, we could confirm factors discomfort
around people with dementia (𝛼 = .79), incapability of people with
dementia (𝛼 = .75), and acknowledgment of personhood (𝛼 = .62).

However, instead of two separate factors, we found one factor

representing burden of having dementia (𝛼 = .80). Additionally, we

verified the validity of the factors fear of developing dementia (𝛼 =

.95) and worry of developing dementia (𝛼 = .96). Only discomfort
around people with dementia, incapability of people with dementia,
and acknowledgment of personhood had normal distributions for

every condition.

4.1.1 Influences of Chatbot (baseline versus dementia symptoms)
on dementia attitudes (RQ1). Two-way ANOVAs with the depen-

dent variables concerning participants’ attitudes toward dementia

(discomfort around people with dementia, incapability of people with
dementia, and acknowledgment of personhood) showed no significant
differences between dementia and control conditions (all 𝑝 > .05).

A Scheirer-Ray-Hare test on the burden of having dementia also

revealed no significant effect of chatbot (𝑝 > .05). Thus, there were

no significant differences in terms of any of the Dementia Public

Stigma scale factors as a result of the included independent vari-

ables. Furthermore, Scheirer-Ray-Hare tests revealed no significant

differences in worry of developing dementia and fear of developing
dementia between dementia and control conditions (both 𝑝 > .05).

4.1.2 Influences of Perspective (stranger versus future self) on de-
mentia attitudes (RQ2). Two-way ANOVAs with the normally dis-

tributed factors that predicted participants’ attitudes toward de-

mentia as dependent variables showed no significant differences

between the stranger and the future-self conditions in terms of

discomfort around people with dementia, incapability of people with
dementia, and acknowledgment of personhood (all 𝑝 > .05). A non-

parametric Scheirer-Ray-Hare test with the non-normally distributed

burden of having dementia as the dependent variable revealed no

significant effects of the chatbot’s role on that variable (𝑝 > .05).

Furthermore, Scheirer-Ray-Hare tests revealed no significant dif-

ferences in worry of developing dementia and fear of developing

dementia between the stranger and future-self conditions (both

𝑝 > .05).

For each dependent variable, we checked for interaction effects.

The interaction between the two factors chatbot and perspective on
the stigma subscale concerning participants’ perceived incapability
of people with dementia nearly reached significance (𝐹 (1, 164) =

3, 68, 𝑝 = .057, 𝜂2
partial

= .022). This reflects a trend that exposure

to a bot that shows signs of dementia reduces the perceived incapa-

bility of people with dementia when asked to imagine the bot as

a future version of oneself (𝑚𝑒𝑎𝑛𝐵𝑎𝑠𝑒𝐹𝑆 = 22.11, 𝑆𝐷𝐵𝑎𝑠𝑒𝐹𝑆 = 4.20

versus 𝑚𝑒𝑎𝑛𝐷𝑒𝑚𝐹𝑆 = 20.23, 𝑆𝐷𝐷𝑒𝑚𝐹𝑆 = 5.25) while it increases

the perceived incapability when the bot is framed as a stranger

(𝑚𝑒𝑎𝑛𝐵𝑎𝑠𝑒𝑆𝑡𝑟 = 20.88, 𝑆𝐷𝐵𝑎𝑠𝑒𝑆𝑡𝑟 = 5.43 versus 𝑚𝑒𝑎𝑛𝐷𝑒𝑚𝑆𝑡𝑟 =

21.96, 𝑆𝐷𝐷𝑒𝑚𝑆𝑡𝑟 = 4.84). No other interaction effects were found.

4.1.3 Additional analyses. When taking a closer look at the per-
formance of participants in uncovering as many lemon cheese-

cake ingredients as possible, we found a significant main effect

of chatbot (𝐻 = 4.78, 𝑝 = .03), as expected (𝑚𝑒𝑑𝑖𝑎𝑛𝐵𝑎𝑠𝑒𝑆𝑡𝑟 = 7,

𝑚𝑒𝑑𝑖𝑎𝑛𝐵𝑎𝑠𝑒𝐹𝑠 = 7.5,𝑚𝑒𝑑𝑖𝑎𝑛𝐷𝑒𝑚𝑆𝑡𝑟 = 6,𝑚𝑒𝑑𝑖𝑎𝑛𝐷𝑒𝑚𝐹𝑠 = 6). There

was no main effect of perspective, nor an interaction effect. The

performance and participants’ scores on the three attitudinal scales

stigma (𝜌𝑆 = −0.09), worry (𝜌𝑆 = −0.13), fear (𝜌𝑆 = −0.07) were
hardly correlated, indicating that attitudes, assessed after the chat,

were not influenced by task performance. Since we were also in-

terested in discovering how being familiar with dementia and the

age of participants influenced the results of the models we ran

so far, we included them as additional variables to those models.

Familiarity was measured in terms of whether participants had

previously 1) interacted with people with dementia before (Yes: 122,

No: 46), and 2) cared for someone with dementia before (Yes: 34, No:

134). The exploratory model then contained six predictors, so we

corrected for Type I error inflation by 𝛼
corrected

= 𝛼
6
= .0083. We

found a significant effect of having cared for someone with dementia
on discomfort around people with dementia (𝐹 (1, 161) = 9.12, 𝑝 =

.0029, 𝜂2
partial

= .054). Specifically, participants who had cared for

people with dementia before expressed lower feelings of discomfort
around them than those without these experiences. The rest of the

exploratory analyses returned no significant results. Exploratory

analyses on the Inclusion of Other in the Self score indicated that

there were no significant differences in perceived IOS between the

dementia and control condition, and the stranger and future-self

condition (all 𝑝 > .05). To test whether the stranger versus future-

self manipulation could be approximated by using the IOS scale

scores, we explored a binary recoding of those scores, with < 3

reflecting ‘no inclusion’ and scores >= 3 reflecting ‘some inclusion.’

However, Scheirer-Ray-Hare tests also showed no significant main

or interaction effects of this new binary inclusion variable and chat-
bot on the outcome variables fear of developing dementia and worry
of developing dementia.

4.2 Qualitative Results
We structured the findings around two main themes: 1) engaging

with future scenarios and 2) perceptions toward the chatbot. Partic-
ipant IDs are indicated in parentheses following the letter P, and

each participant’s condition is denoted as D1 (dementia-future self),
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D3 (dementia-stranger), C1 (control-future self), and C3 (control-

stranger).

4.2.1 Engaging with future scenarios. Participants who interacted

with the chatbot posing as their future selves often experienced a

personal connection, leading to a sense of engagement with their

projected future. One participant reflected, “well, it is myself, albeit
from the future” (P77, D1), suggesting a personal connection to

the simulated experience. These interactions prompted personal

contemplation about aging and future scenarios, particularly among

those who interacted with the dementia-simulating chatbot. For

example, one participant noted, “the bot was very scatty, and I can
see myself getting a bit forgetful in the future” (P61, D1).

Possible changes due to the passage of time led participants

to experience a mix of familiarity and detachment during their

interaction with the chatbot. One participant described this duality,

“it was a surreal experience. On the one hand, it was like talking to
myself, but it was also like talking to someone I don’t know. My future
self has had experiences that I haven’t had yet, so we’re different
people in a way. But we’re also the same person in another way”
(P158, D1). This suggests that the chatbot allowed participants to

envision their future selves as familiar and yet distinctly different.

Similarly, participants in the control group could also engage in

deep reflection. One participant remarked, “he seemed a little too
interested in lemon cheesecake, which was weird because I do not
like lemon cheesecake. Happy to hear he was still with Susie, though”
(P114, C1). This indicates that the interaction sparked thoughts

about personal relationships and future possibilities beyond the

immediate task. Another participant observed, “it is me, but I will
have changed in 30 years” (P45, C1), showing an understanding of

personal evolution over time.

Recognizing traits or behaviors that alignedwith their current
selves allowed some participants to find moments of connection

during their interaction. For instance, one remarked, “the chatbot
seemed to have a bit of personality I could relate to” (P222, D1).
However, many participants also struggled to accept the chatbot as

a future version of themselves, particularly when it did not match

their current language or mannerisms. One participant shared, “the
chatbot was nothing like me or my personality, so it was difficult to
imagine it being me from the future” (P131, C1). Another felt that the
chatbot’s responses were out of sync with their personality, noting

it to be “very slow and methodical, whereas I am much faster in life”
(P121, D1). These discrepancies created a significant gap between

participants’ expectations and the chatbot’s behavior. Participants

interacting with chatbots not posing as their future selves generally

did not engage in the same level of future-oriented reflection. Apart

from occasional recognition of similarities in communication style,

such as, “the chatbot was answering questions in the same way that I
would if that was my job” (P79, C3), interactions were often focused

on immediate task completion. For example, one participant noted,

“I was not interested in what the chatbot was saying—only in getting
the list of ingredients” (P83, C3), highlighting a task-centric approach
that overshadowed personal reflection.

Evolving perceptions of the chatbot over the course of the

interaction were based on participants’ initial expectations, the

goals of the task, and the limitations they encountered. Participants

who interacted with the chatbot as their future self often began by

viewing it as a tool for obtaining information but later grappled

with the implications of a future self experiencing cognitive decline.

One participant initially said, “I feel no connection. I’ve used it as a
tool” (P96, D1), but later acknowledged, “my future self had memory
problems. It was kind of annoying” (P96, D1). Another participant
distanced the chatbot from self, saying, “it’s a computer AI, it’s dif-
ferent to myself ” (P2, D1) and later reflected on the interaction with

frustration, stating that it was “a little frustrating and weird, didn’t
feel like me” (P2, D1). Despite recognizing the chatbot’s limitations,

some participants remained focused on achieving their goals, as

noted by one participant, “[...] I recognized that my future self was
experiencing some difficulties with memory and cognition. I found
that it was quite challenging as I was focused on the goal of discov-
ering as many of the 10 ingredients as possible, which proved to be
difficult” (P159, D1).

Connection to memories of caregiving were mentioned by

participants who had cared for someone with dementia in the past.

One participant shared, “[...] my mother died of and after seven years
in care with dementia. I only cared for her in the very early days”
(P104, D1). For others, dementia remained an abstract possibility

they could consider but not fully relate to on a personal level.

4.2.2 Perceptions towards the chatbot. Participants’ perceptions
of the chatbot varied significantly, ranging from viewing it as a

conversational partner to perceiving it as merely a technological

tool.

A distinction between AI and self was highlighted by one

participant, who remarked, “a chatbot is a computer algorithm. I
have NO ‘relationship’ to it in the same way that I have and can
NEVER have a ‘relationship’ with the toaster or the microwave” (P137,
C1). This sense of distance was further emphasized by the chatbot’s

responses, which some participants found lacking in human-like

interaction, “it very much felt like I was talking to a robot and not a
human being” (P35, C3).

A task-oriented mindset led participants to primarily focus on

extracting necessary information rather than forming a personal

connection during the interaction. One participant expressed, “I was
only interested in the recipe and no other conversation” (P105, D3),
while another echoed, “I was just focused on the task and was not
interested in making conversation with him” (P62, D3). This approach

often led to a transactional experience, as one participant noted, “I
asked what I needed to know, nothing more” (P1, C1), and another

stated, “it was a business relationship and it was conducted that way”
(P148, D1).

Chatbot limitations were pointed at by participants interact-

ing with the dementia-simulating chatbot when they encountered

challenges in achieving their goals due to the chatbot’s constraints.

One participant described, “I recognized that my future self was ex-
periencing some difficulties with memory and cognition. I found that
it was quite challenging as I was focused on the goal of discovering as
many of the 10 ingredients as possible, which proved to be difficult”
(P159, D1). This difficulty was compounded by the task-oriented

nature of the interaction, leading to frustrations such as, “fun but a
bit frustrating because she kept getting distracted and it was hard to
keep up the conversation” (P11, D1). Persistent prompting further

added to the frustration, as another participant noted, “it was good,
but I had to keep prompting for more information” (P118, D1). Par-
ticipants with high expectations for the chatbot’s efficiency were
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often frustrated, particularly those interacting with the dementia-

simulating chatbot. One participant remarked, “I didn’t feel like
we were remotely similar. They were programmed to be ‘old’ and
‘forgetful’ but were doing it to a ridiculous degree” (P22, D3). In con-

trast, interactions with the non-dementia-simulating chatbot were

generally perceived as smoother and more straightforward. One

participant noted, “I felt like Robin was very friendly and helpful
sharing his recipe” (P6, C3), indicating a more positive and engaging

collaboration without the added complexity of simulating cognitive

decline.

A rewarding experience was noted by some participants de-

spite these challenges encountered during their interaction with

the dementia-simulating chatbot. One participant noted, “[the in-
teraction was] difficult yet rewarding” (P164, D1), highlighting that,

despite the challenges, the experience offered meaningful insights

into potential future scenarios. Another observed, “it was interest-
ing, although a little annoying at times due to my future self not being
able to answer questions in a straightforward way” (P67, D1), sug-
gesting that the interaction was meaningful despite the frustrations.

The frustration often expressed by participants interacting with the

dementia-simulating chatbot was tempered with empathy. Partici-

pants who initially viewed the chatbot as a mere algorithm began

to reconsider its potential as more than just a tool. One participant

reflected, “I don’t think I was very kind and I should know better. I
was too focused on the ingredients” (P150, D1), indicating a growing

understanding of the chatbot’s potential beyond its mechanical role.

Another participant acknowledged, “I was oblivious about how my
future self could actually be just aging, not intentionally unhelpful”
(P26, D1), showing an evolving perception of the chatbot over time.

An open mindset was key for participants, making them more

likely to form a connection with the chatbot. Those who saw the

chatbot as more than just a tool described the interaction as surpris-

ingly personal and engaging. One participant noted, “it almost felt
like I was chatting to a friend or someone I knew” (P87, D3), while
another remarked, “I found like I was almost talking to a person
more than AI and there was a sort of connection” (P108, D3). The
chatbot’s demeanor and shared interests played a significant role

in fostering this sense of rapport. For instance, one participant

shared, “we have a similar hobby, so we are really close to each other”
(P135, C3). However, some participants still maintained a mindset

that limited the potential depth of interaction, treating the chatbot

primarily as a tool. One participant stated, “however, I was told in
advance they were a bot, so I was speaking to them as a bot. I would
have spoken entirely differently if I knew they were real” (P22, D3).
This highlights the importance of framing how participants engage

with chatbots, as preconceived notions can significantly shape the

interaction experience.

Time constraint given to the participants during the study was

also mentioned indicating the lack of sufficient time to fully explore

the interaction. Many participants felt rushed, as one noted, “the
chatbot interaction felt like a rush, as such I felt the need to hurry
through. Rather than fully invest in it” (P132, C1). This sentiment

was reinforced by the feeling that the interaction was more of a me-

chanical exchange rather than a genuine conversation. “just typing
‘what are the ingredients’ and ‘what else’, basically. Like asking for in-
formation from a machine, which is exactly what I was doing” (P120,
C3) one participant described. This sense of urgency prevented

them from establishing a deeper connection or fully understand-

ing the chatbot’s responses. A participant reflected, “I didn’t have
enough time to get to know them well or see if they were like me”
(P129, D1). Another simply wished for “more time to talk to Robin”
(P7, D3), indicating that while the interaction showed potential for

deeper engagement, the limited time available hindered the ability

to fully connect and explore the conversation.

In summary, our qualitative results indicate that participants

interacting with the future-self often developed personal connec-

tions, creating possibilities for reflecting on futures. While some

participants found the chatbot’s behavior familiar and relatable,

others struggled with discrepancies between their present selves

and the chatbot’s projected traits. Finally, despite challenges like

memory difficulties, participants could find the experience mean-

ingful, particularly those who could engage beyond task-oriented

goals, allowing them to foster empathy and deeper personal insight.

5 Discussion
Our research targeted people’s attitudes toward dementia with

LLM chatbots as tools for envisioning challenging futures with

dementia, motivated by the potential of these interactions to foster

empathy, build understanding, and improve support for individuals

facing cognitive decline. We reflect on what our results mean and

imply to encourage personal reflection when designing chatbot

interactions, highlighting the potential chatbots hold for fostering

empathy and navigating the complexities of a possible future with

cognitive decline.

5.1 Dementia and Technology
As the global population ages and the prevalence of dementia is

expected to increase, there is an urgent need to acknowledge the

stigma associated with the condition to increase people’s under-

standing of the disease. The mental model people have of dementia

is formed by the interplay between its neurological nature and

psychosocial factors that are associated with it, such as one’s so-

cial context [22]. Kitwood (seen as the founder of person-centered

care) argued against a purely medical approach to dementia and

advocated the psychosocial factors and the public perception of

dementia [41]. Viewing people with dementia as individuals be-

yond dementia is paramount for enhancing the lives of those diag-

nosed [22, 50, 72].

To that end, improving knowledge and changing negative percep-

tions are crucial for creating dementia-friendly communities [33].

Attitudes toward dementia often harbor negativity with feelings

of discomfort, shame, and unfriendliness [11]. But, these attitudes

can vary widely depending on personal experiences and perspec-

tives. By exposing participants to a chatbot exhibiting symptoms

of dementia, using a previously employed task showcasing difficul-

ties in cooking and baking as experienced with dementia [62], we

explored participants’ attitudes toward dementia. In particular, we

looked into the relationship between attitudes and people’s connec-

tion with the chatbot, namely by imagining the chatbot to be an

older version of themselves or a stranger. Interacting with a chatbot

that simulates dementia could contribute to challenging people’s

attitudes toward it. By interacting with one’s envisioned future

self versus a stranger with symptoms of dementia, our study also
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carved out a space to open up people’s second-person perspective

on dementia: the chatbot as another you with a possibility to re-

late to experiences of dementia, which could contribute to a better

understanding the needs and lives of people impacted by dementia.

Technologies enable us to experience new perspectives, be it

through books and movies or, more recently, through virtual real-

ity or LLMs. Any technology needs to be sensitive to conditions

such as dementia, as researchers have commented on the situated

nature of care and participatory involvement [31, 32]. Wijma et

al.’s study, for example, utilized VR to foster empathy and under-

standing towards individuals with dementia, offering participants

immersive experiences that mimic the cognitive and emotional

states of those affected [80]. However, VR technologies face the

shortcoming of limited accessibility and adoption due to technical

complexity and hardware requirements. In contrast, the ease of

use, widespread availability, and high adoption rates of LLMs allow

conversational interactions to probe the public’s perception at scale.

We thus looked into people’s attitudes about dementia and toward

people with dementia and explored the possibilities of designing

conversations using LLM technologies to explore such attitudes.

5.2 Design Considerations for and Implications
of LLMs as Technologies for Reflection

Building on our quantitative and qualitative findings, we outline

three design considerations (DC 1–3) and discuss methodological

implications. Designing LLMs to reflect these considerations can

help position them as tools for prospection and fostering empathy

leading to inclusive and accepting dementia-friendly communities.

5.2.1 (DC1) Simulating perceived personhood. Designing for a sense
of perceived personhood in chatbots offers a promising way for

users to project and explore their attitudes toward dementia. Partici-

pants were told they were interacting with either their future self or

a stranger. Regardless of the chatbot, participants often attributed

personhood to the chatbot based on the framing they were given,

‘effectively’ projecting their own attitudes and responses toward

dementia onto the chatbot. The approach of framing the chatbot

as a ‘person’ enabled participants to comment more thoughtfully

on the ‘incapabilities’ associated with dementia, fostering deeper

reflection on dementia-related attitudes.

Particularly in the future-self condition, participants showed a

generally more accepting view of cognitive decline, even though

the chatbot did not reflect their conversational style or preferences.

Some participants, however, reported a disconnect since the chat-

bot did not convincingly represent their future selves. While we

investigated only two relational perspectives, future research could

explore additional frames and develop chatbots to capture and en-

hance the diversity of reflective experiences. In prior research, it

was found that interacting with chatbots in both caregiving and

care-receiving roles can enhance self-compassion, with the care-

receiving approach having a slightly stronger impact [45]. This

could also be explored within the context of simulating perceived

personhood, particularly in dementia scenarios.

5.2.2 (DC2) Fostering a reflective mindset. To engage users with

diverse expectations, it is crucial to design chatbot interactions that

encourage reflection. Participants in the study with a task-oriented

mindset did not find the interaction rewarding, as they were unable

to think beyond the immediate task and engage with the broader,

more reflective aspects of the scenario. This emphasizes the impor-

tance of carefully selecting scenarios. Grounding the interaction in

everyday life as experienced through the lens of dementia helped

create a reflective space within a familiar context. Framing the in-

teraction in this way helped prompt users to engage thoughtfully,

potentially altering their perceptions and fostering a more nuanced

understanding of the complexities involved. Additionally, while we

focused on a single scenario, future work should consider alternate

scenario options that allow users to explore different possibilities.

To further support a reflective mindset, chatbot interactions

could incorporate open-ended or exploratory conversation struc-

tures that invite users to engage with the scenario beyond immedi-

ate, expected responses. This approach aligns with recent research

advocating for the integration of flexible and open-ended reflective

elements in the design, avoiding imposed “correct” outcomes and

empowering users to derive unique, personally meaningful insights

during bereavement through self-guided exploration [46]. Finally,

withholding information about dementia until the debriefing en-

sured that participants’ emotional responses and reflections were

not influenced by preconceived notions, enabling them to engage

more openly with the presented scenario.

5.2.3 (DC3) Tailoring interactions to user backgrounds. Designing
chatbot interactions requires thoughtful consideration of users’

diverse backgrounds and experiences, as these factors can signifi-

cantly shape how they engage with and perceive the chatbot. Be-

yond the personalization options discussed in the future-self con-

dition, chatbots should be designed to adapt to an individual’s fa-

miliarity with dementia. This aligns with prior work that identified

stigma around cognitive decline, likely stemming from unfamil-

iarity and fear of aging [52]. Additionally, limited knowledge of

dementia is closely tied to stigma, with lower familiarity leading

to more negative attitudes [30]. By acknowledging users’ differ-

ent levels of understanding, chatbots can deliver interactions that

meet users where they are, fostering more relevant and meaningful

exchanges.

Moreover, given the connection between limited dementia knowl-

edge and lower socioeconomic status, education, and health liter-

acy [11, 58], future work could incorporate educational elements

to address common misconceptions. This could help reshape at-

titudes, reduce stigma, and promote a deeper understanding of

dementia. However, it is essential to carefully design for this to

avoid unintentionally reinforcing negative stereotypes or further

stigmatizing individuals with dementia. Framing the information

in a sensitive, non-judgmental way is key to ensuring it is received

positively. Finally, to ensure clarity and proper engagement, par-

ticipants should be informed about the chatbot’s purpose and its

design limitations, helping them better understand the scope and

intent of the interaction.

5.2.4 Methodological Implications for HCI Research. The use of
LLMs as tools for prospection has methodological implications for

HCI research [76]. In collaboration with dementia experts, we de-

signed an LLM chatbot to display dementia symptoms commonly as-

sociated with people diagnosed with dementia. Through such tools,

participants can be supported in prospective activities, increasing
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the realism of the task. Prior research in and beyond medical ed-

ucation has indicated the value of simulation environments [43],

particularly those that allow stakeholders to test or train a variety

of skills and competencies before applying these to and within

real-world contexts [21].

While novel research explores how patients can be simulated

through the use of LLMs [12], no work exists on how dementia can

be manifested through the use of LLMs—and subsequently designed

into a chatbot. We invite future work to further assess the draw-

backs and benefits of the presented approach. Given that dementia

impacts 55 million people globally, there is a clear need for both

training tools for practitioners and increased societal awareness

among the general population.

5.3 Limitations and Future Work
We recognize several limitations in ourwork. In the post-questionnaire,

participants described finding it difficult to imagine the chatbot as

an older version of themselves as the chatbot did not exhibit their

conversational style, personality, or vocabulary. This was also the

case for participants in the control condition. Although integrating

personalized features would likely have enhanced the realism and

engagement of the interaction, the focus of this study was on un-

derstanding how the future-self concept is received and processed

by participants in the context of a future with dementia. Several

participants further remarked that they felt annoyed with the in-

terlocutor’s slow and forgetful behavior, but they did not make the

connection with dementia until the post-questionnaire. At the start,

we deliberately chose not to frame the study as a dementia study

to avoid introducing any preconceived notions of the condition.

Additionally, our participants were under time pressure to complete

the task. Prior research indicates that people expect goal-oriented

chatbots to complete tasks successfully [23, 29]. This might have im-

pacted people’s perceptions towards our chatbot, as time pressure

during task completion impacts people’s behavior, such as lowered

willingness to help others due to the perceived lack of time [17].

Yet, we introduced time pressure in the study design because due

to dementia, everyday tasks that have time pressure, like cooking

and baking [62, 63], pose great difficulty in daily life.

There were those who could not relate to or understand demen-

tia symptoms, possibly due to not being familiar with them and

thus not connecting them to dementia. Also, many participants

could not imagine the chatbot as a future version of themselves.

Some participants commented that they could not suspend their

disbelief, regarding the chatbot as nothing more than an algorithm

and commenting on how it was ‘an AI on loop’, ‘programmed’, or

‘a computer’. However, even when splitting up the participants ac-

cording to low and high scores on the IOS scale in the exploratory

analyses, no effect on the attitudes or fear and stigma could be

found. This indicates that even when participants could identify

with the chatbot to some degree, the intervention did not change

their self-reported attitudes and perceptions concerning dementia.

We therefore welcome future work to systematically assess the

effectiveness of eliciting intertemporal reflection through a chat-

based medium and its subsequent effect on participant attitudes, for

example, to dementia. Particularly, the assimilation of the chatbot

to the participant in terms of language and personality may require

extended periods of engagement. Future research could build on

this study by incorporating user data to create more personalized

interactions, e.g., through adapting conversational styles, vocabu-

lary, and behavioral traits based on individual user profiles using

data on preferences and life experiences, thereby better simulating

the future-self experience and providing deeper insights into how

individuals relate to their future cognitive states.

Despite these considerations, many participants also remarked

that they found the chat to be thought-provoking, i.e., that it caused

them to reflect on what it means to have dementia, that they can

commiserate with their older self, or that it sparked memories of

relatives or friends with dementia. This is in line with positioning

LLMs as suitable tools for prospection, specifically for intertempo-

ral reflection. We acknowledge that the dementia chatbot presented

to the participants is a simplified way of representing dementia

symptoms in an LLM chatbot. Moreover, we acknowledge the draw-

back of recruiting participants online using established platforms,

as it limits who ultimately gets the opportunity to participate in

our study. Recruiting people online might, for example, exclude in-

dividuals with little to no experience of digital technologies. Future

work should consider such and other relevant target audiences’

attitudes toward dementia. For example, one potential avenue for

future work is to involve stakeholders, e.g., people with demen-

tia and caregivers, in designing LLM-based chatbots displaying

dementia-related symptoms. While particular symptoms such as

repetitiveness are commonly associated with patients diagnosed

with dementia—exactly how to appropriately represent dementia

diagnoses in LLM chatbots remains to be explored.

6 Conclusion
We explored people’s attitudes toward dementia by exposing par-

ticipants to an LLM chatbot simulating symptoms of the condition.

Neither the display of dementia symptoms nor framing the chatbot

as a future self or a stranger significantly influenced participants’

attitudes. Our results reveal the role of familiarity with dementia

and age as crucial factors in shaping peoples’ perceptions of demen-

tia. Participants who had interacted with or cared for individuals

with dementia exhibited lower discomfort levels, indicating the

potential impact of familiarity in reducing stigma. Additionally, our

results point to the importance of the perception of the chatbot,

either a future self or a stranger, for people to be able to project

their attitudes toward dementia. The chatbot created a reflective

moment, and participants in the future-self condition could dis-

play a more accepting stance toward their perceived incapability.

Methodologically, our study contributes to the design of an LLM

chatbot to simulate dementia symptoms and provides an opportu-

nity to examine how peoples’ biases can be evoked and designed

to counter the narrative on dementia and the common stigma sur-

rounding it. Such a chatbot offers a novel avenue for exploring

dementia-related interactions e.g., for training and awareness. Our

work is timely, given the global impact of dementia and the need

for awareness and acceptance of the condition. Additionally, we see

LLMs as technologies of prospection, emphasizing their unique role

in facilitating intertemporal reflection and empathy toward one’s
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future self. We contribute to the evolving landscape of communica-

tion within human-AI interactions, offering a novel perspective to

explore and alter the attitudes toward dementia.

References
[1] Ruben Albers and Marc Hassenzahl. 2024. Let’s Talk About Death: Existential

Conversations with Chatbots. In Proceedings of the CHI Conference on Human
Factors in Computing Systems. 1–14. doi:10.1145/3613904.3642421

[2] Melissa J Allman, Sundeep Teki, Timothy D Griffiths, and Warren H Meck. 2014.

Properties of the internal clock: first-and second-order principles of subjective

time. Annual Review of Psychology 65 (2014), 743–771. doi:10.1146/annurev-

psych-010213-115117

[3] Alzheimer’s Association. 2023. 2023 Alzheimer’s disease facts and figures.

Alzheimer’s & Dementia 19, 4 (2023), 1598–1695. doi:10.1002/alz.13016
[4] Arthur Aron, Elaine N Aron, and Danny Smollan. 1992. Inclusion of other in the

self scale and the structure of interpersonal closeness. Journal of Personality and
Social Psychology 63, 4 (1992), 596. doi:10.1037/0022-3514.63.4.596

[5] Zahra Ashktorab, Casey Dugan, James Johnson, Qian Pan, Wei Zhang, Sadhana

Kumaravel, and Murray Campbell. 2021. Effects of Communication Directionality

and AI Agent Differences in Human-AI Interaction. In Proceedings of the 2021
CHI Conference on Human Factors in Computing Systems. ACM, Yokohama Japan,

1–15. doi:10.1145/3411764.3445256

[6] Frédéric Assal. 2019. History of Dementia. In Frontiers of Neurology and Neuro-
science. Vol. 44. S. Karger AG, 118–126. doi:10.1159/000494959

[7] Cristina M Atance and Daniela K O’Neill. 2001. Episodic future thinking. Trends
in Cognitive Sciences 5, 12 (2001), 533–539. doi:10.1016/S1364-6613(00)01804-0

[8] John W Ayers, Adam Poliak, Mark Dredze, Eric C Leas, Zechariah Zhu, Jes-

sica B Kelley, Dennis J Faix, Aaron M Goodman, Christopher A Longhurst,

Michael Hogarth, and Davey M Smith. 2023. Comparing Physician and Ar-

tificial Intelligence Chatbot Responses to Patient Questions Posted to a Pub-

lic Social Media Forum. JAMA Internal Medicine 183, 6 (2023), 589–596.

doi:10.1001/jamainternmed.2023.1838

[9] Silva Banovic, Lejla Junuzovic Zunic, and Osman Sinanovic. 2018. Communica-

tion difficulties as a result of dementia. Materia socio-medica 30, 3 (2018), 221.

doi:10.5455/msm.2018.30.221-224

[10] Alexander Borg, Ioannis Parodis, and Gabriel Skantze. 2024. Creating Virtual

Patients using Robots and Large Language Models: A Preliminary Study with

Medical Students. In Companion of the 2024 ACM/IEEE International Conference
on Human-Robot Interaction. 273–277. doi:10.1145/3610978.3640592

[11] Chia-Yu Chang and Hui-Chuan Hsu. 2020. Relationship between knowledge and

types of attitudes towards people living with dementia. International Journal
of Environmental Research and Public Health 17, 11 (2020), 3777. doi:10.3390/

ijerph17113777

[12] Siyuan Chen, Mengyue Wu, Kenny Q Zhu, Kunyao Lan, Zhiling Zhang, and

Lyuchun Cui. 2023. LLM-empowered Chatbots for Psychiatrist and Patient

Simulation: Application and Evaluation. arXiv:2305.13614

[13] Dasom Choi, Sunok Lee, Sung-In Kim, Kyungah Lee, Hee Jeong Yoo, Sangsu Lee,

and Hwajung Hong. 2024. Unlock Life with a Chat(GPT): Integrating Conversa-

tional AI with Large Language Models into Everyday Lives of Autistic Individuals.

In Proceedings of the CHI Conference on Human Factors in Computing Systems
(Honolulu, HI, USA) (CHI ’24). Association for Computing Machinery, New York,

NY, USA, Article 72, 17 pages. doi:10.1145/3613904.3641989

[14] Victoria Clarke and Virginia Braun. 2021. Thematic analysis: a practical guide.

Thematic Analysis (2021), 1–100.
[15] Jan Clusmann, Fiona R Kolbinger, Hannah S Muti, Zunamys I Carrero, Jan-Niklas

Eckardt, Narmin G Laleh, Chiara M L Löffler, Sophie-Caroline Schwarzkopf,

Michaela Unger, Gregory P Veldhuizen, Sophia J Wagner, and Jakob N Kather.

2023. The future landscape of large languagemodels inmedicine. Communications
Medicine 3, 1 (2023), 141. doi:10.1038/s43856-023-00370-1

[16] John W Creswell and Vicki L Plano Clark. 2017. Designing and conducting mixed
methods research. Sage Publications.

[17] JohnMDarley and C Daniel Batson. 1973. " From Jerusalem to Jericho": A study of

situational and dispositional variables in helping behavior. Journal of Personality
and Social Psychology 27, 1 (1973), 100. doi:10.1037/h0034449

[18] Tilman Dingler, Dominika Kwasnicka, Jing Wei, Enying Gong, and Brian Olden-

burg. 2021. The use and promise of conversational agents in digital health. Year-
book of Medical Informatics 30, 01 (2021), 191–199. doi:10.1055/s-0041-1726510

[19] Alice H. Eagly and Shelly Chaiken. 2007. The Advantages of an Inclusive Defini-

tion of Attitude. Social Cognition 25, 5 (2007), 582–602. doi:10.1521/soco.2007.25.

5.582

[20] Damian Okaibedi Eke. 2023. ChatGPT and the rise of generative AI: Threat

to academic integrity? Journal of Responsible Technology 13 (2023), 100060.

doi:10.1016/j.jrt.2023.100060

[21] Gunther Eysenbach. 2023. The Role of ChatGPT, Generative Language Models,

and Artificial Intelligence in Medical Education: A Conversation With ChatGPT

and a Call for Papers. JMIR Med Educ 9 (2023), e46885. doi:10.2196/46885

[22] Sam Fazio, Douglas Pace, Janice Flinner, and Beth Kallmyer. 2018. The Fundamen-

tals of Person-Centered Care for Individuals With Dementia. The Gerontologist
58, suppl_1 (2018), S10–S19. doi:10.1093/geront/gnx122

[23] Asbjørn Følstad and Petter Bae Brandtzaeg. 2020. Users’ experiences with chat-

bots: findings from a questionnaire study. Quality and User Experience 5, 1 (2020),
3.

[24] Christopher N Ford, Kumar B Rajan, and David A Bennett. 2021. One in five

community-dwelling older adults will develop Alzheimer’s dementia in five years.

Alzheimer’s & Dementia 17 (2021), e055703. doi:10.1002/alz.055703
[25] Shane Frederick, George Loewenstein, and Ted O’donoghue. 2002. Time dis-

counting and time preference: A critical review. Journal of Economic Literature
40, 2 (2002), 351–401. doi:DOI:10.1257/002205102320161311

[26] Samantha L French, Mark Floyd, Stacy Wilkins, and Sheryl Osato. 2012. The

fear of Alzheimer’s disease scale: A new measure designed to assess anticipatory

dementia in older adults. International Journal of Geriatric Psychiatry 27, 5 (2012),

521–528. doi:10.1002/gps.2747

[27] S Gauthier, C Webster, S Servaes, J. A. Morais, and P. Rosa-Neto. 2022. World

Alzheimer Report 2022 – Life after diagnosis: Navigating treatment, care and

support. London, England: Alzheimer’s Disease International. (2022). https:

//www.alzint.org/u/World-Alzheimer-Report-2022.pdf

[28] Erving Goffman. 1997. Selections from stigma. The disability studies reader 203
(1997), 215.

[29] Kashyap Haresamudram. 2025. Interactions with Pseudo-Sapiens: User perception of
anthropomorphism, mind, and trust in humanlike social agents. Ph. D. Dissertation.
Lund University, Lund, Sweden.

[30] Lynn K Herrmann, Elisabeth Welter, James Leverenz, Alan J Lerner, Nancy

Udelson, Cheryl Kanetsky, and Martha Sajatovic. 2018. A systematic review of

dementia-related stigma research: Can we move the stigma dial? The American
Journal of Geriatric Psychiatry 26, 3 (2018), 316–331. doi:10.1016/j.jagp.2017.09.006

[31] James Hodge, Sarah Foley, Rens Brankaert, Gail Kenning, Amanda Lazar, Jennifer

Boger, and Kellie Morrissey. 2020. Relational, flexible, everyday: learning from

ethics in dementia research. In Proceedings of the 2020 CHI Conference on Human
Factors in Computing Systems. 1–16. doi:10.1145/3313831.3376627

[32] Maarten Houben, Nena Van As, Nitin Sawhney, David Unbehaun, and Minha

Lee. 2023. Participatory Design for Whom? Designing Conversational User

Interfaces for Sensitive Settings and Vulnerable Populations. In Proceedings of the
5th International Conference on Conversational User Interfaces. 1–4. doi:10.1145/
3571884.3597439

[33] Mokhtar GEKN Isaac, Maria M Isaac, Nicolas Farina, and Naji Tabet. 2017. Knowl-

edge and attitudes towards dementia in adolescent students. Journal of Mental
Health 26, 5 (2017), 419–425. doi:10.1080/09638237.2016.1207234

[34] Eunkyung Jo, Daniel A Epstein, Hyunhoon Jung, and Young-Ho Kim. 2023. Under-

standing the Benefits and Challenges of Deploying Conversational AI Leveraging

Large Language Models for Public Health Intervention. In Proceedings of the
2023 CHI Conference on Human Factors in Computing Systems. ACM, Hamburg

Germany, 1–16. doi:10.1145/3544548.3581503

[35] Louise Johansson and Marianne Nygård. 2001. The experience and management

of temporality in five cases of dementia. Scandinavian Journal of Occupational
Therapy 8, 2 (2001), 85–95. doi:10.1080/11038120120542

[36] Towako Katsuno. 2005. Dementia from the inside: how people with early-stage

dementia evaluate their quality of life. Ageing & Society 25, 2 (2005), 197–214.

doi:10.1017/S0144686X0400279X

[37] Sarang Kim, Claire Eccleston, Shannon Klekociuk, Peta S Cook, and Kathleen

Doherty. 2022. Development and psychometric evaluation of the Dementia

Public Stigma Scale. International Journal of Geriatric Psychiatry 37, 2 (2022).

doi:10.1002/gps.5672

[38] Taewan Kim, Seolyeong Bae, Hyun Ah Kim, Su-Woo Lee, Hwajung Hong,

Chanmo Yang, and Young-Ho Kim. 2024. MindfulDiary: Harnessing Large Lan-

guage Model to Support Psychiatric Patients’ Journaling. In Proceedings of the
CHI Conference on Human Factors in Computing Systems (Honolulu, HI, USA)
(CHI ’24). Association for Computing Machinery, New York, NY, USA, Article

701, 20 pages. doi:10.1145/3613904.3642937

[39] Taenyun Kim, Maria D Molina, Minjin (MJ) Rheu, Emily S Zhan, and Wei Peng.

2023. One AI Does Not Fit All: A Cluster Analysis of the Laypeople’s Perception of

AI Roles. In Proceedings of the 2023 CHI Conference on Human Factors in Computing
Systems (CHI ’23). Association for Computing Machinery, New York, NY, USA,

Article 29, 20 pages. doi:10.1145/3544548.3581340

[40] Adrianna Kinzer and Julie A. Suhr. 2016. Dementia worry and its relationship

to dementia exposure, psychological factors, and subjective memory concerns.

Applied Neuropsychology: Adult 23, 3 (2016), 196–204. doi:10.1080/23279095.2015.
1030669

[41] Tom Kitwood and Kathleen Bredin. 1992. Towards a Theory of Dementia Care:

Personhood and Well-being. Ageing and Society 12, 03 (1992), 269–287. doi:10.

1017/S0144686X0000502X

[42] Charlotte Kobiella, Yarhy Said Flores López, Franz Waltenberger, Fiona Draxler,

and Albrecht Schmidt. 2024. "If the Machine Is As Good As Me, Then What

Use Am I?"–How the Use of ChatGPT Changes Young Professionals’ Perception

of Productivity and Accomplishment. In Proceedings of the CHI Conference on

https://doi.org/10.1145/3613904.3642421
https://doi.org/10.1146/annurev-psych-010213-115117
https://doi.org/10.1146/annurev-psych-010213-115117
https://doi.org/10.1002/alz.13016
https://doi.org/10.1037/0022-3514.63.4.596
https://doi.org/10.1145/3411764.3445256
https://doi.org/10.1159/000494959
https://doi.org/10.1016/S1364-6613(00)01804-0
https://doi.org/10.1001/jamainternmed.2023.1838
https://doi.org/10.5455/msm.2018.30.221-224
https://doi.org/10.1145/3610978.3640592
https://doi.org/10.3390/ijerph17113777
https://doi.org/10.3390/ijerph17113777
https://arxiv.org/abs/2305.13614
https://doi.org/10.1145/3613904.3641989
https://doi.org/10.1038/s43856-023-00370-1
https://doi.org/10.1037/h0034449
https://doi.org/10.1055/s-0041-1726510
https://doi.org/10.1521/soco.2007.25.5.582
https://doi.org/10.1521/soco.2007.25.5.582
https://doi.org/10.1016/j.jrt.2023.100060
https://doi.org/10.2196/46885
https://doi.org/10.1093/geront/gnx122
https://doi.org/10.1002/alz.055703
https://doi.org/DOI: 10.1257/002205102320161311
https://doi.org/10.1002/gps.2747
https://www.alzint.org/u/World-Alzheimer-Report-2022.pdf
https://www.alzint.org/u/World-Alzheimer-Report-2022.pdf
https://doi.org/10.1016/j.jagp.2017.09.006
https://doi.org/10.1145/3313831.3376627
https://doi.org/10.1145/3571884.3597439
https://doi.org/10.1145/3571884.3597439
https://doi.org/10.1080/09638237.2016.1207234
https://doi.org/10.1145/3544548.3581503
https://doi.org/10.1080/11038120120542
https://doi.org/10.1017/S0144686X0400279X
https://doi.org/10.1002/gps.5672
https://doi.org/10.1145/3613904.3642937
https://doi.org/10.1145/3544548.3581340
https://doi.org/10.1080/23279095.2015.1030669
https://doi.org/10.1080/23279095.2015.1030669
https://doi.org/10.1017/S0144686X0000502X
https://doi.org/10.1017/S0144686X0000502X


CHI ’25, April 26–May 01, 2025, Yokohama, Japan Rucha Khot, Teis Arets, Joel Wester, Franziska Burger, Niels van Berkel, Rens Brankaert, Wijnand IJsselsteijn, and Minha Lee

Human Factors in Computing Systems. 1–16. doi:10.1145/3613904.3641964
[43] Kevin Kunkler. 2006. The role of medical simulation: an overview. The Inter-

national Journal of Medical Robotics and Computer Assisted Surgery 2, 3 (2006),

203–210. doi:10.1002/rcs.101

[44] David Laibson. 1997. Golden eggs and hyperbolic discounting. The Quarterly
Journal of Economics 112, 2 (1997), 443–478. doi:10.1162/003355397555253

[45] Minha Lee, Sander Ackermans, Nena Van As, Hanwen Chang, Enzo Lucas, and

Wijnand IJsselsteijn. 2019. Caring for Vincent: a chatbot for self-compassion. In

Proceedings of the 2019 CHI Conference on Human Factors in Computing Systems.
1–13. doi:10.1145/3290605.3300932

[46] Colin LeFevre and Chia-Fang Chung. 2024. New Understandings of Loss: Examin-

ing the Role of Reflective Technology Within Bereavement and Meaning-Making.

In Proceedings of the CHI Conference on Human Factors in Computing Systems
(Honolulu, HI, USA) (CHI ’24). Association for Computing Machinery, New York,

NY, USA, Article 810, 15 pages. doi:10.1145/3613904.3641968

[47] Chris Lynch. 2020. World Alzheimer Report 2019: Attitudes to dementia, a

global survey: Public health: Engaging people in ADRD research. Alzheimer’s &
Dementia 16, S10 (2020), e038255. doi:10.1002/alz.038255

[48] Andrew K MacLeod and Clare Conway. 2007. Well-being and positive future

thinking for the self versus others. Cognition and Emotion 21, 5 (2007), 1114–1124.
doi:10.1080/02699930601109507

[49] Walter Mischel, Yuichi Shoda, and Monica L Rodriguez. 1989. Delay of gratifi-

cation in children. Science 244, 4907 (1989), 933–938. doi:DOI:10.1126/science.
2658056

[50] Gary Mitchell and Joanne Agnelli. 2015. Person-centred care for people with

dementia: Kitwood reconsidered. Nursing Standard (2014+) 30, 7 (2015), 46.

doi:10.7748/ns.30.7.46.s47

[51] Joonas Moilanen, Niels van Berkel, Aku Visuri, Ujwal Gadiraju, Willem van der

Maden, and Simo Hosio. 2023. Supporting mental health self-care discovery

through a chatbot. Frontiers in Digital Health 5 (2023). doi:10.3389/fdgth.2023.

1034724

[52] Todd D Nelson. 2005. Ageism: Prejudice against our feared future self. Journal of
Social Issues 61, 2 (2005), 207–221. doi:10.1111/j.1540-4560.2005.00402.x

[53] Trang Nguyen and Xiaoming Li. 2020. Understanding public-stigma and self-

stigma in the context of dementia: A systematic review of the global literature.

Dementia 19, 2 (2020), 148–181. doi:10.1177/1471301218800122
[54] Hikaru Oba, Yoshihiko Kadoya, Haruka Okamoto, Teruyuki Matsuoka, Yoshinari

Abe, Keisuke Shibata, and Jin Narumoto. 2021. The economic burden of demen-

tia: evidence from a survey of households of people with dementia and their

caregivers. International Journal of Environmental Research and Public Health 18,

5 (2021), 2717. doi:10.3390/ijerph18052717

[55] Ted O’donoghue and Matthew Rabin. 1999. Doing it now or later. American
Economic Review 89, 1 (1999), 103–124. doi:DOI:10.1257/aer.89.1.103

[56] Alzheimer Society of Canada. 2023. Stigma against dementia. https://alzheimer.

ca/en/about-dementia/stigma-against-dementia

[57] World Health Organization. 2023. Fact sheets- Dementia. https://www.who.int/

news-room/fact-sheets/detail/dementia

[58] Magdalena Rewerska-Juśko and Konrad Rejdak. 2020. Social stigma of peoplewith

dementia. Journal of Alzheimer’s Disease 78, 4 (2020), 1339–1343. doi:10.3233/JAD-
201004

[59] Sindre Rolstad, John Adler, and Anna Rydén. 2011. Response Burden and Ques-

tionnaire Length: Is Shorter Better? A Review and Meta-analysis. Value in Health
14, 8 (2011), 1101–1108. doi:10.1016/j.jval.2011.06.003

[60] Steven I Ross, Fernando Martinez, Stephanie Houde, Michael Muller, and Justin D

Weisz. 2023. The Programmer’s Assistant: Conversational Interaction with a

Large Language Model for Software Development. In Proceedings of the 28th
International Conference on Intelligent User Interfaces. 491–514. doi:10.1145/

3581641.3584037

[61] Nicole Ruggiano, Ellen L Brown, Lisa Roberts, C Victoria Framil Suarez, Yan

Luo, Zhichao Hao, and Vagelis Hristidis. 2021. Chatbots to support people with

dementia and their caregivers: systematic review of functions and quality. Journal
of Medical Internet research 23, 6 (2021), e25006. doi:10.2196/25006

[62] Yvon Ruitenburg, Rens Brankaert, Maarten Houben, Minha Lee, and Gert Pasman.

2023. Happje: Stimulating collaborative cooking for people with dementia. In

Extended Abstracts of the 2023 CHI Conference on Human Factors in Computing
Systems. 1–9. doi:10.1145/3544549.3585653

[63] Yvon Ruitenburg, Gert Pasman, and Rens Brankaert. 2022. One Step at a Time:

Evaluation of a Step-By-Step Recipe Tool Designed for People with Dementia. In

Dementia Lab Conference. Springer, 77–92. doi:10.1007/978-3-031-14466-0_7
[64] Conrad W Safranek, Anne Elizabeth Sidamon-Eristoff, Aidan Gilson, and David

Chartash. 2023. The Role of Large Language Models in Medical Education:

Applications and Implications. JMIRMed Educ 9 (2023), e50945. doi:10.2196/50945
[65] Anthony Scerri and Charles Scerri. 2013. Nursing students’ knowledge and

attitudes towards dementia—a questionnaire survey. Nurse Education Today 33,

9 (2013), 962–968. doi:10.1016/j.nedt.2012.11.001

[66] Daniel L Schacter, Donna Rose Addis, and Randy L Buckner. 2008. Episodic

simulation of future events: Concepts, data, and applications. Annals of the New
York Academy of Sciences 1124, 1 (2008), 39–60. doi:10.1196/annals.1440.001

[67] Ashish Sharma, Kevin Rushton, Inna Wanyin Lin, Theresa Nguyen, and Tim

Althoff. 2024. Facilitating Self-Guided Mental Health Interventions Through

Human-Language Model Interaction: A Case Study of Cognitive Restructuring.

In Proceedings of the CHI Conference on Human Factors in Computing Systems
(Honolulu, HI, USA) (CHI ’24). Association for Computing Machinery, New York,

NY, USA, Article 700, 29 pages. doi:10.1145/3613904.3642761

[68] Jonathan A Smith. 1996. Beyond the divide between cognition and discourse:

Using interpretative phenomenological analysis in health psychology. Psychology
and Health 11, 2 (1996), 261–271. doi:10.1080/08870449608400256

[69] Thomas Suddendorf, Donna R Addis, and Michael C Corballis. 2011. Mental time

travel and shaping of the human mind. M. Bar (2011), 344–354. doi:10.1098/rstb.
2008.0301

[70] Thomas Suddendorf and Michael C Corballis. 2007. The evolution of foresight:

What is mental time travel, and is it unique to humans? Behavioral and Brain
Sciences 30, 3 (2007), 299–313. doi:10.1017/S0140525X07001975

[71] Caroline Sutcliffe, Clarissa Giebel, Michel Bleijlevens, Connie Lethin, Minna Stolt,

Kai Saks, Maria E Soto, Gabriele Meyer, Adelaida Zabalegui, Helen Chester, et al.

2017. Caring for a person with dementia on the margins of long-term care: a

perspective on burden from 8 European countries. Journal of the AmericanMedical
Directors Association 18, 11 (2017), 967–973. doi:10.1016/j.jamda.2017.06.004

[72] Anne S Terkelsen, Jacob V Petersen, and Hanne K Kristensen. 2020. Mapping

empirical experiences of Tom Kitwood’s framework of person-centred care for

persons with dementia in institutional settings. A scoping review. Scandinavian
journal of caring sciences 34, 1 (2020), 6–22. doi:10.1111/scs.12709

[73] Matthias S Treder, Sojin Lee, and Kamen A Tsvetanov. 2024. Introduction to

Large Language Models (LLMs) for dementia care and research. Frontiers in
Dementia 3 (2024), 1385303.

[74] Yaacov Trope and Nira Liberman. 2003. Temporal construal. Psychological Review
110, 3 (2003), 403. doi:10.1037/0033-295X.110.3.403

[75] Endel Tulving. 2005. Episodic memory and autonoesis: Uniquely human. The
missing link in cognition: Origins of self-reflective consciousness (2005), 3–56. doi:10.
1093/acprof:oso/9780195161564.003.0001

[76] Niels van Berkel and Kasper Hornbæk. 2023. Implications of Human-Computer

Interaction Research. Interactions 30, 4 (2023), 50–55. doi:10.1145/3600103
[77] Olaf von dem Knesebeck, Matthias C Angermeyer, Daniel Lüdecke, and Christo-

pher Kofahl. 2014. Emotional reactions toward people with dementia–results of

a population survey from Germany. International Psychogeriatrics 26, 3 (2014),
435–441. doi:10.1017/S1041610213002056

[78] Bryan Wang, Gang Li, and Yang Li. 2023. Enabling Conversational Interaction

with Mobile UI using Large Language Models. In Proceedings of the 2023 CHI
Conference on Human Factors in Computing Systems. ACM, Hamburg Germany,

1–17. doi:10.1145/3544548.3580895

[79] Lu Wang, Diva Smriti, Hao Yuan, and Jina Huh-Yoo. 2024. Artificial Intelligence

Systems for Supporting Informal Caregivers of People Living with Alzheimer’s

Disease or Related Dementias: A Systematic Review. In Extended Abstracts of
the 2024 CHI Conference on Human Factors in Computing Systems (CHI EA ’24).
Association for Computing Machinery, New York, NY, USA, Article 48, 11 pages.

doi:10.1145/3613905.3650846

[80] Eva M Wijma, Marjolein A Veerbeek, Marleen Prins, Anne M Pot, and

Bernadette M Willemse. 2018. A virtual reality intervention to improve the

understanding and empathy for people with dementia in informal caregivers:

results of a pilot study. Aging & Mental Health 22, 9 (2018), 1121–1129.

doi:10.1080/13607863.2017.1348470

[81] Frank J Wolters and M Arfan Ikram. 2018. Epidemiology of dementia: the burden

on society, the challenges for research. Biomarkers for Alzheimer’s Disease Drug
Development (2018), 3–14. doi:10.1007/978-1-4939-7704-8_27

[82] Anna Xygkou, Chee Siang Ang, Panote Siriaraya, Jonasz Piotr Kopecki, Alexandra

Covaci, Eiman Kanjo, and Wan-Jou She. 2024. MindTalker: Navigating the

Complexities of AI-Enhanced Social Engagement for People with Early-Stage

Dementia. In Proceedings of the CHI Conference on Human Factors in Computing
Systems. 1–15. doi:10.1145/3613904.3642538

[83] Anna Xygkou, Panote Siriaraya, Alexandra Covaci, Holly Gwen Prigerson, Robert

Neimeyer, Chee Siang Ang, and Wan-Jou She. 2023. The "Conversation" about

Loss: Understanding How Chatbot Technology was Used in Supporting People in

Grief.. In Proceedings of the 2023 CHI Conference on Human Factors in Computing
Systems (Hamburg, Germany) (CHI ’23). Association for Computing Machinery,

New York, NY, USA, Article 646, 15 pages. doi:10.1145/3544548.3581154

[84] Yue You, Chun-Hua Tsai, Yao Li, Fenglong Ma, Christopher Heron, and Xinning

Gui. 2023. Beyond Self-diagnosis: How a Chatbot-based Symptom Checker

Should Respond. ACM Transactions on Computer-Human Interaction (2023).

doi:10.1145/3589959

[85] Chao Zhang, Daniël Lakens, andWijnand A IJsselsteijn. 2021. Theory integration

for lifestyle behavior change in the digital age: an adaptive decision-making

framework. Journal of Medical Internet Research 23, 4 (2021), e17127. doi:10.2196/

17127

https://doi.org/10.1145/3613904.3641964
https://doi.org/10.1002/rcs.101
https://doi.org/10.1162/003355397555253
https://doi.org/10.1145/3290605.3300932
https://doi.org/10.1145/3613904.3641968
https://doi.org/10.1002/alz.038255
https://doi.org/10.1080/02699930601109507
https://doi.org/DOI: 10.1126/science.2658056
https://doi.org/DOI: 10.1126/science.2658056
https://doi.org/10.7748/ns.30.7.46.s47
https://doi.org/10.3389/fdgth.2023.1034724
https://doi.org/10.3389/fdgth.2023.1034724
https://doi.org/10.1111/j.1540-4560.2005.00402.x
https://doi.org/10.1177/1471301218800122
https://doi.org/10.3390/ijerph18052717
https://doi.org/DOI: 10.1257/aer.89.1.103
https://alzheimer.ca/en/about-dementia/stigma-against-dementia
https://alzheimer.ca/en/about-dementia/stigma-against-dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://doi.org/10.3233/JAD-201004
https://doi.org/10.3233/JAD-201004
https://doi.org/10.1016/j.jval.2011.06.003
https://doi.org/10.1145/3581641.3584037
https://doi.org/10.1145/3581641.3584037
https://doi.org/10.2196/25006
https://doi.org/10.1145/3544549.3585653
https://doi.org/10.1007/978-3-031-14466-0_7
https://doi.org/10.2196/50945
https://doi.org/10.1016/j.nedt.2012.11.001
https://doi.org/10.1196/annals.1440.001
https://doi.org/10.1145/3613904.3642761
https://doi.org/10.1080/08870449608400256
https://doi.org/10.1098/rstb.2008.0301
https://doi.org/10.1098/rstb.2008.0301
https://doi.org/10.1017/S0140525X07001975
https://doi.org/10.1016/j.jamda.2017.06.004
https://doi.org/10.1111/scs.12709
https://doi.org/10.1037/0033-295X.110.3.403
https://doi.org/10.1093/acprof:oso/9780195161564.003.0001
https://doi.org/10.1093/acprof:oso/9780195161564.003.0001
https://doi.org/10.1145/3600103
https://doi.org/10.1017/S1041610213002056
https://doi.org/10.1145/3544548.3580895
https://doi.org/10.1145/3613905.3650846
https://doi.org/10.1080/13607863.2017.1348470
https://doi.org/10.1007/978-1-4939-7704-8_27
https://doi.org/10.1145/3613904.3642538
https://doi.org/10.1145/3544548.3581154
https://doi.org/10.1145/3589959
https://doi.org/10.2196/17127
https://doi.org/10.2196/17127

	Abstract
	1 Introduction
	2 Background
	2.1 Intertemporal Reflection of Episodic Futures
	2.2 Dementia as a Potential Challenging Future
	2.3 Technologies for Prospection

	3 Method
	3.1 Apparatus
	3.2 Study Design
	3.3 Participants
	3.4 Procedure
	3.5 Measures
	3.6 Mixed Methods Approach

	4 Results
	4.1 Exploratory Quantitative Results
	4.2 Qualitative Results

	5 Discussion
	5.1 Dementia and Technology
	5.2 Design Considerations for and Implications of LLMs as Technologies for Reflection
	5.3 Limitations and Future Work

	6 Conclusion
	References

