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Abstract

Dementia significantly impacts cognitive, behavioral, and functional abilities, creating
challenges for both individuals and caregivers. Recent advancements in HCI have intro-
duced innovative technological solutions to support people with dementia (PwD) and
their caregivers. This scoping review systematically examines 32 recent publications from
leading digital libraries, categorizing technological interventions into four key domains:
Assistive and Smart Technology for Daily Life, Social Interaction and Communication,
Well-being and Psychological Support, and Caregiver Support and Training. Our analysis
highlights how emerging technologies are transforming dementia care. These technologies
enhance quality of life by promoting independence, fostering social engagement, and
providing emotional and cognitive support. However, the review also identifies critical
gaps, particularly in addressing the needs of individuals with early-stage dementia and
the lack of individualized support mechanisms. By emphasizing user-centered design,
accessibility, and ethical considerations, this paper offers a structured roadmap for future
research and practice in dementia care. It bridges the gap between technological innovation
and the real-world needs of PwD and their caregivers, providing valuable insights for
researchers, practitioners, and policymakers. This review not only synthesizes current
advancements but also sets the stage for future HCI-driven innovations in dementia care,
aiming to improve outcomes for an aging global population. Findings primarily reflect
older adults; implications for early-onset dementia are discussed.

Keywords: dementia care; innovative technologies; caregivers; HCI

1. Introduction
Dementia, a progressive neurological condition characterized by cognitive decline, be-

havioral changes, and functional impairments, represents a significant and growing global
health challenge [1]. As the global population ages, the prevalence of dementia continues
to rise, placing increasing demands on healthcare systems and caregivers. The gradual loss
of memory, cognitive abilities, and emotional and social functioning profoundly impacts
the daily lives of people with dementia (PwD) and their informal caregivers, significantly
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diminishing their overall quality of life [2]. While advancing age is a well-established risk
factor, it is critical to recognize that dementia is not an inevitable consequence of aging [1].
Instead, it is a complex and multifaceted condition that demands innovative approaches to
early detection, care, and support.

Recent advancements in artificial intelligence (AI) and wearable technologies [3] have
revolutionized the early-stage diagnosis of dementia. By analyzing diverse patient data,
such as brain imaging, speech patterns, facial expressions, movement, and sleep behavior,
these technologies offer promising tools for identifying dementia in its initial stages [4,5].
However, the challenges of dementia care extend far beyond diagnosis. Providing effective
care for PwD involves addressing their physical, emotional, and social needs while also
supporting their caregivers, who often lack the necessary training and resources. Informal
caregivers—typically family members—face substantial emotional and financial burdens,
underscoring the need for accessible support. In this review, we use carer/caregiver to
include both informal (family/friends, unpaid) and formal (paid) carers, and we consider
technologies deployed across home/community, residential aged care/long-term care
(LTC), outpatient/clinic, and hospital/acute settings.

Assistive technologies, including monitoring systems, cognitive therapies, and daily
living support tools, have demonstrated significant potential in enhancing dementia
care [6,7]. For instance, wearable devices equipped with advanced sensors enable con-
tinuous monitoring of daily activities, providing valuable insights into the behavior and
care patterns of PwD [8]. Mobile health applications extend healthcare support, improving
the well-being of PwD [9], while interactive entertainment systems foster engagement
and independence, enhancing their quality of life [10]. However, the integration of these
technologies into dementia care raises important ethical considerations, particularly regard-
ing the stigmatization and disempowerment of PwD. Researchers in human–computer
interaction (HCI) emphasize the need for tailored technologies that prioritize the voices
and preferences of PwD, rather than viewing dementia solely through a medical lens as a
problem to be “solved” [11,12].

While existing review papers, such as those by Dada et al. [13] and Koo et al. [14], have
explored smart health technologies and mobile solutions for dementia care, they often focus
on specific aspects of technology, such as monitoring or caregiver support. In contrast, this
paper adopts a broader perspective, synthesizing advancements across multiple dimensions
of dementia care technologies over the past five years (2020–2024). By categorizing these
technologies into four thematic areas—Assistive and Smart Technology for Daily Life, Social
Interaction and Communication, Well-being and Psychological Support, and Caregiver
Support and Training—we aim to provide a comprehensive roadmap for researchers and
practitioners in the field.

Furthermore, this review emphasizes the ethical and human-centered considerations
in developing technologies for PwD, aligning with the critical dementia perspective [11].
Unlike previous reviews that primarily focus on technological capabilities, this paper
focuses specifically on tailoring solutions to the unique needs and preferences of PwD
and their caregivers. By systematically mapping the existing literature from authoritative
sources such as PubMed, Web of Science (WOS), Scopus, ACM, and IEEE, we offer a nu-
anced understanding of how technology can bridge gaps in dementia care while addressing
the ethical and practical challenges associated with its implementation.

This review paper contributes to the growing body of knowledge on dementia care
technologies by providing a holistic and up-to-date synthesis of advancements in the field.
It not only builds on existing research but also identifies emerging trends and gaps, offering
insights for future innovation. By focusing on both technological advancements and ethical
considerations, this paper aims to enrich the experiences of PwD and their caregivers,
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ultimately improving the quality of dementia care in an aging world. While our corpus
predominantly features studies with older adults, we explicitly consider transferability to
early-onset/young-onset dementia (EOD/YOD), highlighting where needs diverge (e.g.,
employment, parenting, stigma) and where evidence is lacking. We mark EOD/YOD
coverage in tables and revisit generalizability in the Discussion.

2. Method
Our literature review follows the PICO (Patients, Intervention, Comparison, and Out-

come) framework [15], with a focus on individuals with dementia (PwD) and their care-
givers. We conducted our search within the PubMed, Web of Science (WOS), Scopus, ACM,
and IEEE Digital Libraries, covering research published between 2020 and 2024 to capture
the most recent advancements. The Preferred Reporting Items for Systematic Reviews
(PRISMA) guidelines [16] informed our process, which consisted of four stages: identifica-
tion, screening, eligibility, and inclusion. Figure 1 illustrates this selection process, detailing
the criteria applied at each stage. In this section, we formulate two research questions
to guide our review process. These questions serve as the foundation for our systematic
literature search, ensuring alignment with the key aspects of technology in dementia care.
Subsequently, we outline our approach to the publication search process, illustrating how
it corresponds to these research questions.

Figure 1. Overview of review methodology presented on the PRISMA flow chart.
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2.1. Reporting Standards and Compliance

This review was carried out according to the PRISMA-ScR guidelines [17], which
provide a standardized framework to ensure transparency and reproducibility in scoping
reviews. Our review protocol was not prospectively registered with PRISMA, and we
explicitly acknowledge this in compliance with reporting requirements. Although the
PRISMA methodology informed the identification and selection of relevant studies, the sub-
sequent corpus analysis was primarily guided by thematic analysis and collaborative
group discussions, which enabled us to synthesize the findings and establish the thematic
categories presented in this review.

To enhance clarity and accessibility, we also provide a graphical abstract (GA) that
visually summarizes the scope and methodology of our study. The GA illustrates the central
role of technology-based interventions in dementia care, their impact on both people living
with dementia (PwD) and their caregivers, and the structured PRISMA-based selection
process that guided our literature review. Designed to be self-explanatory, GA allows
readers to quickly grasp the core contributions and relevance of our work.

2.2. Research Question

As previously mentioned, dementia care aims to enhance the lives of individuals with
dementia and the well-being of their caregivers. To explore how ongoing technologies are
employed in the field of dementia care, we formulated the following two research questions:

• RQ1: Which technology-based dementia care strategies can effectively improve the
quality of life for people living with dementia?

• RQ2: Which technology-based stress-coping approaches can significantly alleviate the
stress and distress experienced by caregivers of people living with dementia?

Integrated dementia care models (e.g., collaborative care [18], case management [19],
and memory-clinic–anchored networks [20]) consistently show benefits for people with
dementia (PwD) and caregivers, including reduced neuropsychiatric symptoms, improved
caregiver burden and quality of life, and fewer avoidable transitions. Notably, integrated
care mitigates what health services research calls the diagnostic odyssey—repeated, frag-
mented consultations across siloed services—thereby reducing time-to-diagnosis, duplica-
tive testing, and “provider ping-pong.” Because “wandering” also denotes a behavioral
symptom in dementia, we avoid the term medical wandering to prevent confusion [21].
In this review we therefore treat care integration as a first-order determinant of quality of
life and explicitly tag included interventions by their integration level (e.g., single-point vs
networked care), reporting quality of life and utilization outcomes when available.

Emerging technologies, such as AI [22], wearable devices [23], and robotics [24,25],
hold promise in revolutionizing dementia care and support. To address RQ1, we explored
keywords such as “technology-based,” “dementia care,” “older people with dementia,” and
“quality of life” in our literature searches. We extracted whether each study incorporated
cross-organizational coordination (e.g., shared care plans, case management) and, when
reported, any effects on time-to-diagnosis, service duplication, or unplanned utilization.

Our exploration also extends to technologies that provide essential assistance to
caregivers, who often bear significant emotional and financial burdens. To address RQ2,
we used keywords such as “dementia caregivers” and “technology-based” to identify
innovative ways of supporting and empowering this population.

2.3. Search Strategy

In our literature research strategy, we operationalized the PICO framework [15] using
conventional Boolean and controlled-vocabulary (MeSH/Emtree) strategies [15]. Term lists
for the population, intervention and outcomes were developed collaboratively through
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coauthor brainstorming, manual review of sentinel articles, and thesaurus consultation. We
then used AI tools (GPT-4o) solely to suggest additional English-language synonyms and
phrasings for our predefined PICO concepts; all AI suggestions were manually vetted before
inclusion. No AI was used for translation, similarity search, screening, or data extraction.
Searches were complemented by hand snowballing (backward/forward citation chasing),
de-duplication via DOI/PMID and manual title checks, and dual-reviewer screening with
consensus resolution. The final query strings and the PRISMA flow diagram are as follows.

■ Person/Population (P): This category included keywords related to the elderly popu-
lation, such as “Elderly”, “Seniors”, “Older Adults”, “Older People”, “Older Population”,
“Geriatric”, and “Aging Population”. These terms ensured that our review captured
literature specifically addressing the dementia healthcare needs of older adults, partic-
ularly those living with dementia.

■ Intervention/Indicator (I): This category focused on keywords related to interactive
technologies. We used terms such as “Technology-based interventions”, “Assistive technol-
ogy”, “Digital health tools”, “Smart home technology”, “Wearable devices”, “Telehealth in
dementia care”, “Artificial intelligence in dementia”, “Computer Vision”, “Mobile apps for
dementia”, “Virtual reality dementia therapy”, “Robotic”, “Mobile app”, “Virtual reality”,
“Telehealth”, “Interactive Technology”, “Digital Health Technologies”, and “Robot*”. These
keywords allowed us to capture the wide range of interactive applications designed
to support dementia care settings.

■ Comparison/Control/Context (C): To contextualize the role of interactive technolo-
gies within healthcare, we used terms such as “dementia care” and “dementia health-
care”. These keywords ensured that our review remained focused on how interactive
technologies impact dementia healthcare delivery, care quality, and outcomes for
the elderly.

■ Outcome (O): This category focused on keywords related to the enhancement of
elderly healthcare. We used terms like “Enhanced Healthcare”, “Healthcare Improvement”,
“Health Enhancement”, “Improved Health Outcomes”, “Better Quality of Life”, “Effective
Health Monitoring”, and “Cognitive Support”. These terms helped us identify studies
that explored how interactive technologies contribute to improving health outcomes
and quality of life for PwD.

By organizing our search terms into these four categories, the PICO framework allowed
us to conduct a highly focused and efficient literature search. This approach ensured
that our review systematically addressed the research questions by covering the relevant
population (PwD), interventions (interactive technologies), comparisons (dementia care
contexts), and outcomes (improved healthcare and quality of life). As a result, the PICO
strategy played a pivotal role in shaping the scope and direction of our literature review,
enabling us to identify and analyze the most relevant studies in the field.

2.4. Literature Selection

Our aim is to provide an up-to-date and comprehensive analysis of recent advances in
the field of interactive technologies within the context of dementia care, with a particular
focus on research published over the past five years (2020–2024). To achieve this objective,
we used a scoping review methodology, a robust approach that enables us to synthesize
research findings, map the scope and nature of emerging research areas, and identify
potential avenues for future investigations [26].

Throughout our literature collection and selection process, we adhered to the Preferred
Reporting Items for Systematic Reviews (PRISMA) guidelines [16] and the Meta-Analyzes
Extension for Scoping Reviews (PRISMA-ScR) framework [17,27], both widely recognized
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methodologies for the construction of comprehensive review articles. These frameworks
ensured a rigorous, transparent and systematic approach to our review process.

As illustrated in Figure 1, our literature selection process unfolded in four iterative
stages: data collection, initial filtering, research question exclusion, and full-text selection.
To commence our study, we identified pertinent search terms based on our existing knowl-
edge and executed a systematic query across five esteemed databases—PubMed, Web
of Science (WoS), Scopus, ACM Digital Library, and IEEE Xplore. These databases were
selected for their extensive repositories of high-quality, peer-reviewed literature, ensuring
access to the most relevant and up-to-date research in the field.

2.4.1. Identification

During the identification process, we utilized the aforementioned keywords to search
the PubMed, WoS, Scopus, ACM, and IEEE libraries. These repositories were chosen for
their comprehensive collections of literature relevant to our research objectives. Focusing
on the years 2020–2024 ensured that our search yielded the most current and relevant
publications. Our search retrieved 138 publications from ACM, 97 from WOS, 88 from
PubMed, 93 from IEEE, and 163 from Scopus, resulting in a total of 579 relevant pieces
of literature.

2.4.2. Screening

Two reviewers independently screened titles/abstracts; potentially eligible articles
underwent full-text assessment against the criteria above. Disagreements were resolved
by discussion (third reviewer available). Reasons for exclusion at full text are shown in
Figure 1 (PRISMA-ScR flow). Articles were retained for full-text review when they met all
of the following inclusion criteria:

(i) Peer-reviewed, full-text article in English.
(ii) Pertains to dementia care.
(iii) Participants or target users include people living with dementia and/or their carers

(informal family/friends or formal paid carers).
(iv) Describes, prototypes, or evaluates an HCI technology intended to support daily

life (e.g., monitoring, support, social/communication, well-being).
(v) Addresses at least one of our research questions (RQ1 or RQ2).

Exclusion criteria. We focused on original empirical studies (qualitative, quantitative,
or mixed-methods), including lab, field, pilot/feasibility, quasi-experimental, and random-
ized designs. We excluded:

• Systematic and scoping reviews, meta-analyses, editorials, commentaries, protocols,
theses, and patents. However, the reference lists of systematic and scoping reviews
and meta-analyses were screened to identify relevant primary studies.

• Papers that did not focus on dementia or on carers of people with dementia.
• Purely technical or algorithmic papers lacking user evaluation or clear relevance to

care (e.g., detection-only studies).
• Non-English full-text papers and animal studies, if encountered.

Screening flow (titles/abstracts). Prior to screening, we removed 22 duplicate records.
During screening, we applied the criteria above and pragmatically allowed wording vari-
ants in titles/abstracts (e.g., “older adults with memory problems”), provided that the full
text explicitly linked the work to dementia care. We excluded 375 records at this stage
(including review articles and papers reporting only initial designs, technical developments,
or detection algorithms), leaving 182 records for further evaluation.
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2.4.3. Eligibility

During the eligibility stage, the same two authors assessed the full text of the remaining
papers. We excluded papers that, while mentioning dementia care, primarily focused on
unrelated research directions or technical developments. We also evaluated whether the
technologies or designs presented could benefit PwD or their caregivers. Short papers,
such as those from CHI Late-Breaking Work, were included if they addressed RQ1 or RQ2
and involved relevant participants. A total of 124 papers were excluded during this stage,
resulting in 58 records.

The final corpus consisted of 32 papers, each thoroughly reviewed and aligned with
our research objectives. To ensure consistency, the authors exchanged their assigned tasks
and held regular discussions to resolve any uncertainties. This collaborative approach
ensured a rigorous and unbiased selection process.

Additionally, in this paper, we use carer/caregiver to refer to both informal carers (fam-
ily members or friends) and formal carers (care workers, nurses, allied health professionals).
Throughout, “healthcare” denotes services delivered across home/community, residential
aged care/long-term caring, outpatient/clinic, and hospital/acute, or mixed settings. More-
over, we treated quality of life as a multidimensional, person-centred construct comprising
psychological well-being, social connection, functional autonomy, and symptom burden.
Where available, we recorded validated instruments (e.g., QoL-AD, DEMQOL/QUALID)
and mapped proxy measures (e.g., engagement, affect) to these dimensions.

2.4.4. Corpus Management Under Heavy-Tailed Growth

Digital-health and HCI outputs are expanding rapidly and are dispersed across many
venues. To keep the synthesis contemporary and tractable, we restricted inclusion to the
five most recent publication years (2020–2024). We combined broad database queries with
forward and backward citation chasing from sentinel papers. We monitored diminishing
returns during screening and halted snowballing when ten consecutive newly identified
records yielded no additional eligible studies. We also reviewed the mix of included
studies by outlet and publication year qualitatively to avoid unintended clustering toward
a small set of venues. Moreover, we treated quality of life as a multidimensional, person-
centred construct encompassing psychological well-being, social connection, functional
autonomy, and symptom burden. Where available, we recorded validated instruments
(e.g., QoL-AD, DEMQOL/QUALID) and mapped proxy measures (engagement, affect) to
these dimensions.

2.5. Data Extraction and Synthesis

Data extraction was performed manually using a standardized template piloted on a
small subset of papers. Two authors independently extracted study-level fields (partici-
pants, setting, technology, study design, outcomes, and care-integration features), compared
results, and resolved discrepancies by discussion; a third author adjudicated unresolved
cases. We maintained an audit trail of extraction decisions. No AI systems were used for
data extraction, coding, clustering, or analysis.

To synthesize and analyze the included literature, we employed reflexive thematic
analysis [28]. Rather than maintaining a fixed a priori codebook, we used an iterative
framework-matrix and analytic memoing workflow: initial open codes were generated
independently by two co-authors, consolidated through calibration meetings, and then
organized into a living framework matrix that captured working code labels, operational
notes, anchor examples, and inclusion/exclusion rules. The matrix evolved alongside the
analysis and was versioned to preserve an audit trail.

The coding followed a hybrid strategy:
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• Descriptive coding: Capture of study attributes, including technology type (e.g., con-
versational agents, robotics, sensing), participant groups (e.g., people with dementia,
caregivers, clinicians), study context (e.g., home, long-term care, clinic), and study
design (e.g., pilot, randomized trial, field deployment).

• Analytical coding: Development of higher-order themes such as modes of human–
technology interaction, care domains addressed (e.g., cognitive support, safety, care-
giver support), reported outcomes (e.g., quality of life, independence, caregiver bur-
den), and cross-cutting considerations (usability, trust, privacy, ethics).

• Pattern checking: Constant comparison across studies and iterative memoing to
consolidate overlapping codes and ensure themes were coherent, distinct, and aligned
with our research questions; the framework matrix was updated after each cycle to
reflect decisions and rationales.

Ambiguities in codes or classifications were resolved through iterative discussion
until consensus. We then organized the agreed codes into broader thematic categories that
characterize the current research landscape in dementia-care technologies, allowing us to
(1) map the distribution of technologies and interaction paradigms, (2) identify dominant
trends and emerging areas, (3) examine how outcomes are operationalized and measured,
and (4) surface under-explored issues such as ethical risks, accessibility barriers, and long-
term deployment challenges. A de-identified version of the final framework matrix and the
memo log is provided in the Supplementary Materials for transparency and reproducibility.

3. Results
In this section, our primary focus is to present the results of our analysis, with an

emphasis on recent technological advancements in the domain of dementia care. Grounded
in these contemporary technologies, we have systematically categorized our findings
into six distinct and coherent themes. These thematic categories are Assistive and Smart
Technology for Daily Life, Social Interaction and Communication, Caregiver Support and Training,
and Well-being and Psychological Support. By categorizing our findings into these four
research themes, we aim to offer a structured and insightful panorama of the current
technological milieu within dementia care.

3.1. Results of Literature Search

Our research review was conducted across several comprehensive databases, includ-
ing PubMed, Web of Science (WOS), Scopus, ACM, and IEEE, culminating in the selection
of 32 highly relevant publications. To visually represent our findings and the evolving
landscape of dementia care technology, we employ histograms, as illustrated in Figure 2.
This figure depicts the distribution of research publications over the years, categorized by
publishers such as ACM, IEEE, PubMed, Scopus, and Web of Science. The histogram re-
veals a growing research interest in dementia care technologies, particularly in recent years.
Notably, ACM has consistently led in the number of publications, followed closely by IEEE,
highlighting the pivotal role of computing and engineering communities in advancing
dementia care technologies. The inclusion of PubMed and Scopus indicates a rise in inter-
disciplinary collaborations, merging healthcare insights with technological innovations.

Figure 3 showcases the evolution of research themes over time, focusing on key
categories such as Assistive and Smart Technology for Daily Life, Caregiver Support and
Training, Social Interaction and Communication, and Well-being and Psychological Support.
The data reveals a steady increase in research dedicated to well-being and psychological
support, underscoring the growing emphasis on emotional and cognitive interventions
in dementia care. Additionally, technologies aimed at enhancing social interaction and
communication have seen a progressive rise, reflecting the importance of digital and
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robotic solutions in fostering engagement for individuals with dementia. Fluctuations in
research on caregiver support and assistive technologies suggest ongoing exploration and
refinement in these areas.

Figure 2. Number of publications by year and publisher.

Figure 3. Trends in technology categories over time.

Figure 4 provides a comprehensive overview of the proportion of research dedicated
to various thematic areas. Well-being and psychological support dominate the landscape,
emphasizing their central role in dementia care innovations. Social interaction and commu-
nication also represent a significant portion, highlighting the relevance of conversational
agents, robotics, and digital engagement platforms in supporting both dementia patients
and caregivers. While caregiver support and training, along with daily life assistance tech-
nologies, remain critical, they occupy a smaller share of the research, pointing to potential
areas for further exploration and development. This distribution underscores the need for
a holistic approach that integrates cognitive, emotional, social, and functional support in
dementia care technology.
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Figure 4. Distribution of categories.

3.2. Thematic Analysis of Dementia Care Technologies

To systematically categorize and analyze research trends in dementia care technologies,
we conducted a thematic analysis following Braun and Clarke’s [28] six-step framework.
This approach enabled us to identify patterns across the selected literature and group
studies based on their technological contributions. We began by thoroughly reviewing
33 selected research papers, extracting key insights regarding their objectives, methodolo-
gies, and the role of technology in dementia care. Through an iterative coding process, we
identified recurring themes related to assistive technologies, social engagement, caregiver
support, and well-being enhancement. Each paper was assigned multiple descriptive labels
to capture its core technological focus before consolidating them into broader themes.

After the initial coding, we categorized the studies into four primary themes based
on the nature of their technological intervention: (1) Assistive and Smart Technology for
Daily Life, which includes solutions that aid activities of daily living (ADLs) and promote
independence; (2) Social Interaction and Communication, encompassing robotic and digital
tools designed to facilitate engagement and companionship for individuals with dementia;
(3) Caregiver Support and Training, which includes training programs, mobile applications,
and robotic assistants aimed at reducing caregiver burden and improving skill development;
and (4) Well-being and Psychological Support, comprising interventions such as music
therapy, reminiscence-based applications, and virtual reality experiences that focus on
emotional and cognitive well-being. Each theme was refined iteratively to ensure clear
distinctions while addressing overlaps in studies that spanned multiple domains.

The thematic analysis results provided valuable insights into the distribution and
trends of dementia care technologies. We observed a significant focus on social interaction
and well-being enhancement, reflecting the increasing importance of engagement-based
interventions. The findings also highlighted a growing interest in robotic and AI-driven
solutions, particularly in social and caregiver-support domains. By structuring the thematic
analysis in this way, we were able to map the technological landscape, highlight key
advancements, and identify research gaps in dementia care. The categorized themes serve
as a foundation for discussing how technology can further evolve to meet the holistic needs
of people with dementia and their caregivers.
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3.3. Review Topics of Current Technologies in Dementia Care

Table 1 provides an overview of the selected relevant papers and their corresponding
categories. Through the thematic analysis of the data material, as previously discussed, we
have identified and categorized technology into four distinct areas aimed at enhancing the
lives of individuals with dementia: (1) technologies for Social Interaction and Communication,
(2) technologies for Well-being and Psychological Support, (3) technologies for Caregiver Support
and Training, and (4) Assistive and Smart Technology for Daily Life. In this section, we present
each of these categories in detail.

Table 1. The distribution of technology categorization to dementia care in the corpus.

The Technologies-Based
Approaches to Dementia Care References Number

Assistive and Smart Technology for Daily Life [29–32] 4
Social Interaction and Communication [33–40] 8

Caregiver Support and Training [41–46] 6
Well-being and Psychological Support [47–60] 14

3.3.1. Technologies for Social Interaction and Communication

Social isolation and communication difficulties are among the most significant chal-
lenges faced by individuals with dementia, leading to emotional distress, depression,
and reduced cognitive function. Technologies designed for social interaction and commu-
nication aim to enhance engagement, foster meaningful relationships, and provide PwD
with a sense of connectedness [33–40]. Conversational agents, robotic companions, digital
memory-sharing platforms, and cooperative gaming have emerged as effective solutions
to counteract loneliness and cognitive decline. Xygkou et al. [33] introduced AI-powered
conversational agents that help PwD engage in interactive dialogues, improving their
cognitive stimulation and social interaction. Similarly, Lee et al. [34] demonstrated how
social robots could bridge intergenerational gaps by facilitating shared activities between
PwD and younger family members.

In addition to robotic and AI-driven solutions, digital communication tools play
an essential role in promoting social engagement and memory recall. Munoz et al. [38]
examined how cooperative digital games could enhance the visiting experience of PwD
living in care homes, making interactions with visitors more engaging and meaningful.
Similarly, memory-sharing platforms such as RelivRing [61] allow PwD to relive cherished
memories through personalized audio recordings from family members, strengthening
emotional bonds. Other studies highlight the importance of robotic pet therapy and
virtual social platforms in alleviating social isolation, showing that digital and robotic
companions can significantly improve mood, engagement, and cognitive well-being in
PwD. The integration of these technologies into dementia care environments has the
potential to reshape how PwD connect with their surroundings, caregivers, and loved ones,
fostering greater emotional stability and quality of life.

Although conversational agents (CAs) and socially assistive robots (SARs) are widely
available on mobile and home platforms, their effectiveness depends on communication
capacity and disease severity. Across included studies, the most consistent benefits were
reported in mild–to–moderate cohorts [33,39,40,62], whereas work with advanced demen-
tia highlights barriers related to language production/comprehension, apathy/fatigue,
sensory loss, and dysexecutive symptoms [35]. To reduce the common “light-case” bias in
digital health, we recommend reporting staging (e.g., MMSE/MoCA bands; CDR), ana-
lyzing outcomes by severity strata, and documenting sensory baselines (hearing/vision



J. Dement. Alzheimer’s Dis. 2025, 2, 41 12 of 20

aids). Design measures that help preserve usability across stages include multimodal
I/O (speech with live captions, large-type text, simple pictograms), partnered use modes
that let a care-partner co-pilot interactions (consistent with family-centred communication
tools and care-partner roles in HCI) [34,36], and failure-tolerant dialogue with graceful
fallback from free speech to small, menu-based choices when recognition confidence is low.
Observational findings that residents may treat zoomorphic robots more as appliances than
companions further underscore the need for low-load, predictable routines and clear affor-
dances in late-stage contexts [37]. Finally, because recent CA deployments increasingly use
LLM back-ends, systems should disclose language/dialect coverage and provide localized
phrase sets to mitigate majority-language bias [33].

3.3.2. Technologies for Well-Being and Psychological Support

Ensuring the emotional well-being of individuals with dementia is just as crucial
as addressing their cognitive and physical needs. Various sensory-based, music-based,
and interactive cognitive therapies have been developed to enhance mood, reduce anxiety,
and provide engaging experiences for PwD [47–60]. Nicol et al. [47] explored music
therapy interventions, demonstrating how duet-playing technology encouraged active
participation and emotional expression in PwD. Similarly, Collingham et al. [48] developed
a multi-sensory interactive platform that stimulates vision, hearing, and touch, enhancing
overall emotional well-being. These approaches align with research showing that music
and multi-sensory engagement can trigger positive emotions, improve social interactions,
and reduce agitation in PwD.

Other studies have examined the role of virtual reality (VR), robotics, and reminiscence
therapy in enhancing well-being. Baumann et al. [49] developed VR-based reminiscence
therapy, allowing PwD to relive past experiences through immersive digital environments.
Schweiger et al. [51] investigated robot-assisted emotion regulation, where interactive
robotic pets and humanoid robots provided comfort and companionship, reducing feelings
of loneliness. Additionally, sensory-based experiences, such as ambient soundscapes and
AI-driven mood enhancement systems, have shown promise in stabilizing emotions and
reducing stress levels. These studies highlight the need for holistic approaches in dementia
care, ensuring PwD experience meaningful engagement, comfort, and joy throughout
their journey.

3.3.3. Assistive and Smart Technology for Daily Life

Assistive and smart technologies are becoming indispensable tools in dementia care,
providing individuals with dementia (PwD) with greater independence in their daily
activities while reducing caregiver burden. These technologies encompass wearable de-
vices, sensor-based monitoring systems, robotic assistants, and smart home environments
that help PwD navigate their daily routines safely and effectively [29–32]. For example,
Ballester et al. [29] introduced a depth-based interactive system designed to assist PwD
with mobility challenges by detecting their presence and providing real-time guidance.
Similarly, Yuan et al. [30] explored robot-assisted self-care technologies, which help PwD
with dressing, grooming, and hygiene tasks, enabling them to maintain dignity and in-
dependence. The adoption of these smart technologies contributes to a safer and more
structured living environment, mitigating risks such as falls, forgetting daily routines,
or failing to take prescribed medications.

Beyond physical assistance, automated and AI-driven technologies are being inte-
grated into dementia care to optimize daily life interactions. Mirkovic et al. [31] developed
a multimodal AI-driven system that adapts to the cognitive state of PwD, providing person-
alized reminders and interactive guidance throughout the day. Smart home environments
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embedded with Internet of Things (IoT) sensors are particularly useful for monitoring
cognitive and physical decline over time, allowing caregivers and healthcare professionals
to intervene proactively when necessary. Additionally, robotic assistants are playing an
increasingly important role in promoting routine-based independence, assisting PwD in
performing daily tasks while offering companionship and emotional support. The con-
tinued advancement of assistive and smart technologies holds the potential to transform
home-based and institutional dementia care, enhancing quality of life while alleviating the
pressures placed on caregivers and medical professionals.

3.3.4. Technologies for Caregiver Support and Training

Caring for individuals with dementia is a demanding task, often leading to burnout,
emotional exhaustion, and high stress levels among caregivers. To address these challenges,
various technology-assisted caregiver support systems have been developed, focusing on
training, remote monitoring, and robotic assistance [41–46]. Wu et al. [41] explored the
effectiveness of virtual reality (VR)-based dementia training programs for professional
caregivers, revealing that immersive simulations improved their understanding of de-
mentia symptoms, patient behavior, and caregiving techniques. Similarly, Shen et al. [42]
introduced an augmented reality (AR)-based dementia education platform to provide
interactive training modules, allowing caregivers to practice different caregiving scenarios
in a safe and controlled virtual setting. These technologies equip caregivers with the skills
and confidence needed to handle complex dementia care situations, ultimately enhancing
the quality of care provided to PwD.

Beyond training, remote monitoring systems and robotic caregiver support have
become essential in reducing workload and improving caregiving efficiency. Yuan et al. [43]
examined robot-assisted psychoeducation programs, demonstrating that robotic technology
could provide emotional and psychological support to caregivers by engaging PwD in
cognitive and physical activities. Hiramatsu et al. [45] developed an AI-driven monitoring
system that continuously tracks the health and safety of PwD at home, sending real-
time alerts to caregivers when necessary. These advancements bridge the gap between
professional and informal caregiving, offering caregivers greater flexibility, reduced stress,
and improved job satisfaction. Future research should continue refining these technological
caregiving solutions, ensuring they are user-friendly, scalable, and accessible to a broader
caregiver population.

4. Discussion
Our review underscores the dynamic evolution of technological interventions in de-

mentia care, spanning assistive and smart technologies, social interaction tools, caregiver
support, and psychological well-being enhancements. The synthesis of existing litera-
ture reveals substantial progress in these areas, yet it also highlights critical gaps and
opportunities for future advancements. This discussion contextualizes the findings within
broader dementia care paradigms, reflecting on their implications for both individuals with
dementia (PwD) and caregivers.

4.1. Consideration of Dementia Progression

While many technologies aim to enhance the lives of people with dementia, such
as intelligent assistive technologies [13], mobile-based solutions [14,63], ambient-assisted
living technologies [64], and smart health technologies [65], etc., they often predominantly
focus on individuals with later onset dementia, typically diagnosed after the age of 65.
This focus leaves a notable gap in research and care for those with early onset dementia,
also known as young onset dementia. Early onset dementia affects individuals who are
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diagnosed at a younger age, and addressing their specific needs and challenges is of
paramount importance [53]. Due to its rarity, dementia in young individuals is frequently
misdiagnosed or ignored, in contrast to that in older adults [66]. Early diagnosis is essential
for obtaining appropriate support services and therapies. Younger individuals may have
different care needs compared to older adults with dementia [67]. They may require
services tailored to their age group, such as vocational rehabilitation, educational support,
and assistance with maintaining social connections. Furthermore, young individuals with
dementia frequently want to preserve their independence and sense of self for as long
as feasible [68]. Support services should focus on keeping people active and involved in
things they love, as well as assisting them with difficult chores. Additionally, unlike seniors,
young people with dementia are more likely to be employed, have dependent children,
and be physically active. Consequently, the stress of dealing with dementia tends to affect
younger people more than older individuals due to career and financial concerns [68],
as well as family and caregiver responsibilities [69]. Moreover, younger people with
dementia may experience social isolation and stigma because of their age, and support
groups and social activities created for older individuals may not be appropriate for them.
In terms of health needs, young-onset dementia may have distinct underlying causes
and progressions than dementia in older people, therefore health management and care
measures should be tailored accordingly. However, some researchers have underscored
the importance of addressing the unique requirements of individuals with early onset
dementia and advocated for the implementation of dementia care technologies tailored
to this demographic [53]. The distinct experiences and challenges faced by individuals
diagnosed at a younger age necessitate innovative approaches to technology-driven care
and support. The predominance of late-onset cohorts in HCI studies limits generalizability
to EOD/YOD. Where possible, we note interventions with plausible portability (e.g.,
speech-based assessments, family-centric support) and identify design gaps unique to
working-age adults.

Moreover, it is essential to recognize that dementia manifests across various stages,
each of which presents different cognitive, physical, and emotional challenges. The pro-
gression of dementia can significantly influences how individuals interact with technology,
and this aspect deserves further exploration. While technology has the potential to improve
the quality of life for PwD at different stages of dementia, it should be designed with an
understanding of the unique needs and capabilities associated with each stage. Incorporat-
ing technology into dementia care for early onset cases and tailoring solutions to different
stages of dementia will not only address existing gaps in research but also contribute to
more effective and compassionate care for individuals across the entire dementia spectrum.
Future research should prioritize the development of technologies designed specifically for
younger individuals with early-onset dementia, addressing challenges such as work-life
balance and family responsibilities. Additionally, adaptive systems that respond to varying
cognitive stages could significantly enhance the utility of technology across the entire
dementia spectrum.

Additionally, beyond conventional scales, several digitally captured measures now
show analytic and clinical validation signals for tracking Alzheimer’s disease (AD) progres-
sion. First, augmented-reality (AR) IADL tasks have demonstrated group discrimination
(healthy vs. preclinical vs. prodromal AD), associations with cognitive/functional tests,
and at-home feasibility with test–retest analyses [70]. Second, longitudinal speech com-
posites combining acoustic and linguistic features detect change over 6–18 months and
correlate with clinical endpoints (e.g., CDR-SB, ADAS-Cog), supporting sensitivity to pro-
gression [71]. Third, multi-sensor remote monitoring technologies (wearables, smartphone
tasks, sleep and gait metrics) show stage-wise differences and machine-learning discrim-
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ination in multicentre cohorts (e.g., RADAR-AD) [72]. These tools increasingly report
clinimetric properties (test–retest, learning effects, AUC, responsiveness). However, broad
regulatory qualification and pathway-linked triggers (i.e., how changes prompt care ac-
tions) remain limited; studies should therefore report the validation level (analytic, clinical,
longitudinal), population/stage, and context of use to clarify readiness for routine care.

4.2. Emerging Technologies and Future Trends
4.2.1. Research Trends and Opportunities

Recent HCI work for people with dementia (PwD) has increasingly emphasized well-
being (Figure 1), shifting focus toward tools that support everyday life and relationships.
Alongside conventional approaches, interventions such as virtual reality and mindfulness
apps are being explored to improve mood, engagement, and self-efficacy. In parallel,
advances in sensors and wearables have accelerated progress in Daily Life Monitoring and
Daily Life Support: smart-home systems and assistive devices simplify routines and may
reduce caregiver burden [73]. Natural-language technologies are also moving the field
toward richer social interaction and communication, with personalized voice assistants and
socially assistive robots providing companionship, prompting, and dyadic support [74,75].

Several adjacent HCI innovations outline plausible near-term pathways for translation
into dementia care. Rewind demonstrates memory cueing from self-tracked location
traces [76]; NeuralGaitillustrates passive, smartphone-based gait assessment relevant to
brain health [77]; and everyday platforms (smartphones, voice assistants, social media)
continue to be appropriated for health-related use [78]. To maximize real-world impact,
future studies should prioritize longitudinal, in-home evaluations, report acceptability for
both PwD and care partners, and address privacy, accessibility, and equity from the outset.

4.2.2. Digital Biomarkers for Assessment

Digital biomarkers for dementia assessment extend beyond cognitive apps to four
main classes: (i) speech and language(acoustic/linguistic features associated with severity
and longitudinal change); (ii) motor activity, gait, and mobility derived from wearables
and smartphones; (iii) sleep and circadian patterns (e.g., fragmentation, REM-related met-
rics); and (iv) ecologically grounded IADL performance via AR/VR tasks or structured
smartphone interactions. Recent reviews and scoping analyses highlight their potential
for continuous, objective, and sensitive endpoints—especially in early Alzheimer’s dis-
ease—while stressing transparent reporting and external validation [79–81]. Representative
validation studies include AR-based IADL assessment with clinic/home feasibility and
group discrimination [70], longitudinal speech composites that track progression [71],
and multicentre evaluations of remote-monitoring technologies across disease stages [72].
We therefore recommend reporting capture burden, data-quality controls, clinimetric prop-
erties (test–retest reliability, minimal detectable change, responsiveness), privacy footprint,
and—critically—predefined thresholds that trigger clinical follow-up (e.g., review, referral,
or care-plan adjustment).

4.3. Limitations

Despite the valuable insights gained from this review, several limitations should
be acknowledged. First, to keep the synthesis contemporary and tractable, we restricted
inclusion to the five most recent publication years (2020–2024) and searched major academic
databases (PubMed, Web of Science, Scopus, ACM, IEEE). This scope may exclude relevant
grey literature, non-indexed outlets, and earlier foundational work, introducing potential
publication bias toward positive findings [41]. In a field with rapid, heavy-tailed growth
and dispersion across venues, some relevant studies may still have been missed even
though we complemented database queries with forward/backward citation chasing and
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halted snowballing when ten consecutive newly identified records yielded no additional
eligible studies (see Section 2.4.4). Searches and screening were conducted in English,
which may under-represent non-English records.

Second, while we categorized dementia-care technologies into themes such as so-
cial interaction, assistive technologies, caregiver support, and well-being enhancement,
the boundaries between categories are sometimes fluid, leading to possible overlaps in
classification [42,49]. Heterogeneity in study designs, participant characteristics, settings,
and outcome measures limited direct comparisons and precluded quantitative synthesis in
many cases, particularly for long-term efficacy [45,47]. Moreover, most studies were con-
ducted in controlled environments (care facilities or hospitals) rather than real-world home
settings, which may affect ecological validity [46]. Finally, the evidence base is weighted
toward older adults; generalizability to early/young-onset dementia remains uncertain.
Future work should prioritize longitudinal, real-world evaluations across diverse settings
and dementia stages to assess sustained impact and equity of benefit [36,40].

5. Conclusions
In this work, we have explored the landscape of dementia care technologies by analyz-

ing literature published in PubMed, Web of Science (WOS), Scopus, ACM, and IEEE from
2020 to 2024. Our literature review approach, guided by the PICO process and PRISMA
guidelines, led us to a final selection of 32 relevant papers. These papers shed light on
the current state of technologies designed to enhance dementia care. Our exploration of
these selected papers allowed us to categorize existing dementia care technologies into
four distinct categories: Assistive and Smart Technology for Daily Life, Social Interaction
and Communication, Caregiver Support and Training, and Well-being and Psychological
Support. Each category represents a vital aspect of dementia care, addressing the diverse
needs of both patients and caregivers, while also providing answers to our aforementioned
research questions. Furthermore, we have provided a glimpse into the research agenda
for each of these categories, showcasing the ongoing advancements and innovations in the
field. Wearable devices, mobile applications, robotic technologies, and more have been
at the forefront of research, offering promising solutions to improve the lives of those
affected by dementia. Looking ahead, we have discussed potential future technologies that
could revolutionize dementia care. These technologies, ranging from wearable devices
to Human–Computer Interaction (HCI)-driven solutions, hold the promise of enhancing
the quality of life for dementia patients and alleviating the burdens faced by caregivers.
In conclusion, our work serves as a valuable guide for future research in dementia care.
By synthesizing the wealth of knowledge within this critical domain, we hope to inspire
and inform researchers, caregivers, and healthcare professionals alike, ultimately advancing
the care and support available to individuals living with dementia.
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