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Abstract: Background: As the global population ages, mental health challenges such as depression,
anxiety, and cognitive decline become increasingly prevalent. Smart home technologies (SHTs) offer
potential for real-time monitoring and early intervention, yet practical barriers related to usability,
accessibility, and user acceptance persist. Methods: This narrative review summarizes literature from
2010 to early 2024 on SHT development, focusing on older adults” mental health needs. User-centered
design principles, accessibility guidelines, and ethical considerations were synthesized to identify
challenges and facilitators. Results: Findings highlight issues such as complex interfaces, cognitive
overload, and high costs, which limit SHT adoption. Accessibility barriers, including physical and
sensory impairments, likewise reduce engagement and threaten the inclusivity of current SHT
solutions. Nevertheless, research shows that user-centric design, participatory co-development, and
adaptive interfaces can significantly improve acceptance. Early detection systems integrating Al-
driven behavioral monitoring, medication reminders, and social engagement features demonstrate
promise for timely mental health support. Conclusions: By addressing usability, accessibility,
affordability, and privacy concerns through a multidisciplinary framework, SHTs can facilitate
holistic mental health care for older adults. These systems have the potential to enhance autonomy,
support aging in place, and foster improved wellbeing, provided that they are tailored to the diverse
needs of end users.
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1. Introduction
1.1. Context of the Aging Population

Global demographics are shifting markedly as the number of people aged 60 years and older is
projected to exceed 2.1 billion by 2050 [1], placing unprecedented demands on healthcare systems
worldwide. Within this rapidly expanding older adult population, mental health challenges—such
as depression, anxiety, and cognitive decline—are increasingly recognized as significant public
health concerns [2]. The interplay of age-related physical decline, reduced social networks, and
limited access to specialized care often exacerbates these conditions, thereby threatening older adults’
independence and overall quality of life [3]. Extensive research highlights the criticality of early
detection and timely interventions in mitigating the progression of mental health issues among older
adults [4]. While pharmacological treatments and traditional therapeutic services play vital roles,
they are not always feasible or accessible for individuals wishing to maintain autonomy and age in
place [5]. Consequently, attention has turned to innovative, technology-driven solutions that can
support mental health and well-being in non-institutional settings [6].
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1.2. Smart Home Technologies (SHTSs) as a Solution, and Adoption Barriers

Smart home technologies (SHTs) comprise interconnected digital devices including motion
sensors, ambient monitors, Al-driven analytics, and telehealth interfaces, designed to provide real-
time support for older adults [7,8]. These systems leverage Internet of Things (IoT) architectures and
user-friendly interfaces to help manage daily tasks, monitor vital signs, and detect behavioral changes
that might indicate mental health concerns [4,9]. For example, in-home sensors can track physical
activity patterns, where sudden decreases might signal the onset of depression, enabling proactive
intervention [9]. However, several significant barriers impede widespread SHT adoption among
older adults. Usability challenges, including complex interfaces, small text sizes, and overwhelming
data presentations, often discourage consistent use [10]. Technology anxiety, particularly fears about
device damage or data security, further inhibits adoption, especially among less tech-savvy
individuals [3,11]. Accessibility issues present additional challenges [12], as physical impairments,
including reduced motor skills and sensory deficits, complicate device interaction [13]. This
underscores the importance of multimodal feedback and adaptive design, particularly for rural
residents with limited internet access [14]. Privacy and ethical concerns constitute another significant
barrier [15]. Continuous data collection raises issues about surveillance, data storage, and
unauthorized access [16], with many older adults expressing distrust of "always-on" sensors,
especially when data usage policies lack clarity or when mental health monitoring carries perceived
stigma [17]. Cost represents a further impediment [18], as device acquisition, subscription fees, and
home modifications can strain fixed incomes [19]. The absence of public subsidies or insurance
coverage compounds these economic challenges, despite evidence suggesting that well-designed
SHTs can help manage psychological stressors related to isolation and chronic conditions [20].
Research into ambient-assisted living systems, Al-enabled reminders, and remote counseling
indicates that technology can effectively complement human support when usability and ethical
considerations are properly addressed [21]

1.3. Early Detection and Intervention Through SHTs: Features and Interventions

Smart home technologies (SHTs) offer comprehensive solutions for mental health monitoring
and support in older adults through various integrated features and intervention methods.
Behavioral monitoring systems enable continuous tracking of movement, sleep patterns, and daily
routines, allowing for early detection of potential mental health challenges [22,23]. These systems are
complemented by cognitive assessment tools that evaluate memory recall and problem-solving
capabilities through interactive tasks seamlessly integrated into daily living [6,10,24]. Advanced Al-
driven emotional analysis capabilities can detect markers of psychological distress through vocal
patterns, facial expressions, and text inputs, potentially reducing stigma through private, home-
based evaluations [25,26]. The intervention capabilities of SHTs include automated medication
management systems that help maintain proper dosage schedules for mental health medications
[27,28]. Crisis alert features enable swift responses to acute mental health events by notifying
caregivers and healthcare providers [27,29,30]. Additionally, social engagement tools combat
isolation and loneliness through video-calling platforms, online group activities, and virtual
companionship features, incorporating daily check-ins to maintain routines and meaningful
interactions [22,31,32]. These comprehensive mental health monitoring and intervention features
demonstrate SHTSs' significant potential in addressing the unique needs of older populations [31,32].
When properly implemented with attention to usability and accessibility, these technologies can
serve as effective tools for proactive mental health management, helping to reduce the impact of
undetected depression, anxiety, and early-stage cognitive decline.

1.4. Purpose and Scope

This study aims to comprehensively evaluate the usability and accessibility of Smart Home
Technologies (SHTs) for older adults facing mental health challenges. The research examines key
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usability barriers, including complex interfaces, cognitive overload, and technology-related anxiety,
while also investigating accessibility challenges stemming from physical or sensory impairments,
economic constraints [34], and cultural or linguistic factors that affect diverse older populations. The
study analyzes mental health opportunities through SHTs by examining monitoring tools, cognitive
assessments, and Al-driven emotional analysis, exploring their potential for enabling timely
interventions through medication reminders, crisis alerts, and social connectivity features. Building
on these findings, we propose an integrative framework that combines technical innovation with
user-centered design principles [25,30]. This framework addresses critical gaps such as insufficient
personalization, siloed data streams, and ethical considerations by emphasizing adaptive interfaces,
inclusive design, and privacy protections, ultimately demonstrating how SHTs can be optimized to
enhance older adults' well-being and independence

2. Materials and Methods
2.1. Research Design

This study employs a narrative review with a descriptive-analytical methodology. A narrative
(or integrative) approach is suitable for mapping broad themes and synthesizing diverse perspectives
on smart home technologies (SHTs), mental health in older adults, and user-centered design
principles. Unlike a formal systematic or scoping review, a narrative review allows for flexibility in
integrating qualitative and quantitative findings, providing a more holistic understanding of the
field. The research was organized into two main phases:

Literature Review: broad scan of peer-reviewed articles, conference papers, and technical reports
focusing on SHTs for older adults, with a particular emphasis on usability, accessibility, and mental
health outcomes.

Conceptual Framework Development: Insights from the literature were synthesized into a
conceptual framework that integrates user-centered design strategies, adaptive technologies, and
accessibility-focused principles for enhancing early detection and intervention in mental health
challenges among older adults.

2.2. Data Collection

The literature search encompassed publications from 2010 to 2024, reflecting the period in which
SHTs and related mental health applications became more prominent. Databases such as PubMed,
IEEE Xplore, and Google Scholar were queried using keywords like “smart home,” “mental health,”
“older adults,” “usability,” and “accessibility.”

Inclusion Criteria: The inclusion criteria for selecting studies focused on three key areas: smart
home technologies specifically designed for older adults, empirical or theoretical contributions
addressing mental health support through SHTs, and design principles that emphasized usability,
accessibility, or user-centered approaches for older adults.

Screening and Quality Assessment: After selecting potential studies, a thorough screening process
was carried out. Initially, titles and abstracts were reviewed for relevance, yielding about 200
potential studies. This was followed by a full-text evaluation to assess the methodological rigor,
clarity of objectives, and alignment with the study's focus which approximately 50 articles met the
selection criteria. Finally a total of 34 key papers (including conceptual and empirical studies) were
retained for in-depth thematic analysis.

2.3. Data Analysis

A thematic analysis identified recurring challenges, proposed solutions, and emerging trends in
SHT usability and mental health support. Articles were grouped into themes such as usability issues
(complex interfaces, cognitive overload) and accessibility barriers (visual impairments, privacy
concerns). Cross-comparisons ensured a balanced interpretation. Points of discrepancy were resolved
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through iterative discussion, and relevant insights informed the development of the conceptual
framework presented in this paper.

2.4. Ethical Considerations

Since this research is based on a review of the existing literature, it did not involve direct human
participants. However, ethical considerations were applied to ensure that studies included were
representative of diverse contexts. Privacy, consent, and cultural sensitivity were central concerns
when evaluating the studies’” methodologies and findings. All sources are accurately cited, and
limitations inherent in the reviewed research are explicitly noted

3. Results
3.1. Usability and Accessibility Challenges in SHTs

Usability challenges remain a major barrier to the adoption of Smart Home Technologies (SHTSs)
by older adults. Issues such as interface complexity, small fonts, and multi-step menus create
cognitive overload, while poor interoperability across devices leads to frustration and confusion
[10,12]. Technology anxiety further exacerbates the problem, as constant updates, cryptic error
messages, and privacy concerns erode trust and discourage use [3,11,15]. To address these issues,
developers advocate for simplified interfaces with larger text and minimal menus, adaptive systems
that respond to user needs, and participatory co-design approaches involving older adults [10,13].
Standardized communication protocols and intuitive troubleshooting tools can also improve
interoperability, while consistent design principles and transparent privacy policies foster confidence
and acceptance [16,17,25].

Accessibility barriers include economic constraints, physical and sensory limitations, and
cultural and language challenges [18,19]. High costs and limited funding options make SHTs
inaccessible for many older adults, especially in underserved areas where additional infrastructure
upgrades may be required [20]. Physical impairments such as reduced vision, motor control, and
hearing loss further complicate interactions with touchscreens or precise controls, while inconsistent
implementation of adaptive features leaves gaps in usability [12,13]. Cultural and linguistic barriers
also hinder inclusivity, with many systems lacking localized interfaces or multi-language support
[14]. Tailored solutions, such as culturally aligned designs and customizable features, can help bridge
these gaps (Figure 1), ensuring that SHTs are both accessible and beneficial for diverse populations
of older adults [25].
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Figure 1. Comprehensive Overview of SHTs Barriers for Older Adults.


https://doi.org/10.20944/preprints202501.0264.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 January 2025 d0i:10.20944/preprints202501.0264.v1

5 of 13

3.2. Literature-ldentified Gaps

Despite advancements in smart home technologies (SHTs) and growing evidence of their
potential to support mental health in older adults, key shortcomings persist, limiting the effectiveness
and broader adoption of these tools.

3.2.1. Overemphasis on Physical Health Monitoring

A predominant critique in the literature is that many SHT systems focus disproportionately on
physical health parameters—such as fall detection, mobility tracking, and vitals monitoring —at the
expense of emotional and cognitive dimensions [7,9,21]. While these features are valuable for
preventing injuries and managing chronic conditions, overlooking mental health indicators narrows
the scope of care older adults receive [4]. As illustrated in Figure 2, research suggests that metrics like
social interaction frequency, mood fluctuations, or cognitive performance receive less consistent
integration into SHT platforms [22]. When mental health data are collected, they are often relegated
to secondary status or treated merely as “add-ons” to predominantly physical metrics [6]. This
imbalance diminishes the potential for early detection of depression, anxiety, or cognitive decline,
thus leaving older adults without the full range of benefits SHTs can offer [4,5,8].
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Figure 2. Enhancing Mental Health in Seniors with Technology.

3.2.2. Lack of Personalization and User-Centered Testing

Another significant gap involves insufficient personalization of SHT interfaces and inadequate
user-centered testing. Many existing devices present standardized layouts and functionalities,
assuming a one-size-fits-all approach that fails to address the cognitive, sensory, and cultural
diversity within older populations [12,18]. As a result, older adults may encounter unnecessary
complexity, leading to frustration, technology abandonment, and underutilization of mental health
support features [25]. Researchers emphasize that co-design processes—engaging older adults
throughout the product lifecycle—remain sporadic rather than universally adopted [20,26]. This lack
of iterative feedback loops prevents developers from diagnosing hidden usability barriers or tailoring
SHT features to evolving user needs, especially as older adults’ cognitive or physical conditions
change over time [25,30].

3.2.3. Privacy Concerns and Siloed Data Streams

A further gap relates to privacy fears and the fragmented handling of user data across disparate
systems. Continuous monitoring for mental health indicators often means collecting sensitive
information—such as behavioral logs, emotional cues, or speech patterns—which can heighten
concerns regarding surveillance and data misuse [15,16]. Some older adults are wary of adopting
SHTs if they feel privacy protections are unclear, or if data policies fail to explain who has access to
personal records and how information may be shared [17]. Additionally, many current SHT
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platforms operate in siloed environments, where different sensors or software modules do not
communicate seamlessly, preventing a holistic view of an individual’s well-being [13]. As a result,
subtle yet critical mental health signals—such as sleep disruptions coupled with decreased
socialization—may go undetected because the data remain isolated across various apps or devices
[31]. This lack of integrated analysis diminishes the potential for timely mental health interventions,
undermining the purpose of adopting SHTs in the first place [15,32].

Collectively, these gaps underscore the need for more comprehensive and cohesive SHT
approaches. By re-balancing physical and mental health metrics, prioritizing personalization through
user-centered design, and ensuring robust data security with integrated platforms, future SHT
systems can better support older adults’ mental health and overall quality of life [25,31].

3.3. Proposed Solutions: Design Strategies and Co-Creation

Addressing these barriers and gaps requires a multi-level strategy: Financial Assistance and
Subsidies: Government- or insurer-provided incentives can offset device costs, particularly for low-
income older adults [19]. Infrastructure Improvements: Upgrading broadband coverage and user-
friendly networking solutions help close the digital divide, especially in rural regions [20]. Universal
Design Principles: As recommended by recognized usability standards, developers should incorporate
large text, multimodal feedback, and adaptive interfaces [12,18]. Consistent design patterns across
vendors also ease cognitive load, allowing skill transfer [13]. Localization and Cultural Responsiveness:
Multi-language support and culturally sensitive interface options can reduce mistrust and promote
sustained engagement [14]. Customizing terminology or alert functions to align with local norms
may help older users feel more comfortable [25]. Through these interventions (Figure 3), SHTs stand
to become more inclusive, user-friendly, and relevant to the diverse needs of older adults [31].
Successfully mitigating accessibility barriers represents a pivotal step toward leveraging SHTs for
early mental health detection and personalized interventions.

Financial -- E Iﬁ Infrastructure
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Principles N
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Figure 3. Strategies for Bridging Gaps.

3.4. Conceptual Framework for Integrative Smart Home Solutions

Building on the usability challenges, accessibility barriers, and mental health opportunities
discussed above, this section consolidates the literature findings into a holistic conceptual framework.
This framework (Figure 4) integrates technical innovation (smart sensors, Al analytics, and platform
interoperability) with human-centered design principles (usability, accessibility, trust, and
personalization), aiming to support early detection and intervention of mental health issues among
older adults.
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Figure 4. Integrating SHTs Design Solutions for Older Adults.

3.4.1. Core Principles of the Framework

o  Socio-Technical Systems Integration: Effective adoption of smart home technologies (SHTs)
requires more than technical proficiency; it also depends on social, cultural, and behavioral
dynamics. User acceptance is shaped by the perceived relevance of the technology, concerns
over data privacy, and trust in system reliability [15,16]. By merging technical and human
factors, SHTs can be embedded into older adults” daily lives in a way that feels intuitive and
supportive rather than intrusive [12,17].

o User-Centered Design and Personalization: Research repeatedly emphasizes the need for
customization, co-design, and iterative feedback loops [25,26]. Systems that offer adjustable font
sizes, voice or gesture controls, and culturally responsive settings empower older adults to tailor
interactions to their cognitive, physical, and linguistic needs [18,19]. Over time, personalization
can reduce anxiety, improve satisfaction, and increase sustained use [20,27].

o Holistic Health Monitoring: While physical health metrics (e.g., fall detection, vitals) are critical,
mental health indicators—such as mood, cognitive performance, and social engagement—must
be equally prioritized [7,9,22]. Combining behavioral sensing (sleep, mobility), cognitive tasks
(brief in-home quizzes), and emotional analysis (Al-based voice or facial recognition) provides
a more comprehensive portrait of well-being [23,24]. Proactive interventions emerge when data
streams are integrated seamlessly rather than kept in silos [30,31].

o  Ethical Data Management and Transparency: Continuous monitoring, especially of mental and
emotional states, raises legitimate privacy and ethical concerns [16,17]. Clear communication of
data practices—how information is collected, stored, and shared —fosters trust among older
users [15]. Robust security measures (e.g., encryption, secure cloud storage) and user consent
tools (e.g., opting o ut of certain sensors) are central to reinforcing comfort and acceptance
[14,19].

o Inclusive Accessibility: The framework underscores universal design principles, adapting to
visual, auditory, and motor impairments [12,13]. Additionally, cultural and linguistic
responsiveness broadens SHT relevance worldwide, ensuring older adults can interact with the
system in ways that align with local norms, language preferences, and values [14,25].
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3.4.2. Framework Components and Dynamics

Based on these core principles, the proposed framework consists of four interacting components
(Figure 5):

o Adaptive User Interface Layer: 1. Personalized Layouts: Large buttons, high-contrast visuals,
voice/gesture input for users with varying dexterity or vision [12,18]. 2.Cultural/Language
Localization: Multi-language support, culturally relevant prompts, and flexible navigation to
accommodate diverse backgrounds [14,25]. 3. Real-Time Feedback: Simple, reassuring messages
or icons confirming user actions, minimizing technology anxiety [3,11].

o  Multimodal Sensing and Data Fusion: 1. Behavioral/Physiological Monitoring: Sleep patterns,
physical activity, and vital signs integrated with mental health indicators (mood, memory tasks)
[22,24]. 2. Al-Driven Analysis: Emotional state inference via speech/text analysis or facial
recognition, delivering discreet alerts for significant mental health risks [25,30]. 3. Interoperability:
Standardized protocols that unify disparate sensors and systems, offering a holistic view of user
well-being [12,31].

o  Secure Cloud and Data Governance: 1. Privacy Safeguards: Encryption, anonymization, and
user-controlled permissions to mitigate surveillance fears and align with ethical guidelines
[15,16]. 2. Synchronized Platforms: A unified database ensures consistent updates across devices
(smart speakers, tablets, wearables), avoiding siloed data [13,31]. 3. Analytics for
Caregivers/Providers: Seamless sharing of relevant metrics with trusted parties, enabling timely
intervention for mental health concerns [29,32].

o  Support and Engagement Mechanisms: 1. Medication/Crisis Alerts: Automated reminders and
emergency notifications that incorporate both mental and physical health triggers [27,30]. 2.
Social Connectivity: In-home video conferencing, online communities, and interactive programs
to reduce isolation [31,32]. 3. Iterative Co-Design: Continuous user feedback sessions to refine
both interface and features, ensuring SHTs stay aligned with older adults’ evolving needs
[20,26].

When working in tandem, these components create a dynamic feedback loop (Figure 6): the
system gathers user data, applies Al-based analysis, adjusts interfaces or prompts accordingly, and
feeds insights back to users, caregivers, or healthcare professionals [25,30]. This cycle enhances both
user engagement and intervention effectiveness, particularly for mental health support.
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Figure 5. Adaptive SHT System for Older Adults.
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Adults.

3.4.3. Implementation Pathway

To operate this integrative framework, stakeholders must navigate three key phases:

e  Phase 1: Collaborative Design and Piloting: 1. Engage older adults, caregivers, designers, and
healthcare providers in co-development workshops [26,29]. 2. Conduct small-scale pilot studies
to identify usability pain points and refine the system before wide deployment [20,30].

e  Phase 2: Scalable Deployment and Infrastructure Integration: 1. Expand broadband coverage and
ensure robust connectivity to support real-time data exchange [20]. 2. Partner with healthcare
institutions and insurers to align SHT solutions with existing care models, enabling potential
subsidies or reimbursement [19,21]. 3. Implement standardized interoperability protocols,
facilitating seamless data flow and reducing user confusion [12,13].

e  Phase 3: Continuous Evaluation and Policy Support: 1. Establish longitudinal assessment of mental
health outcomes, tracking indicators like depression severity, anxiety episodes, and cognitive
functioning [31,32]. 2. Develop policy frameworks and ethical guidelines mandating transparent
data usage, anonymization protocols, and user-consent mechanisms [15,16]. 3. Encourage
iterative updates through user feedback, refining the SHT ecosystem to maintain relevance as
older adults’ capabilities and preferences evolve [26,30].

By following this implementation pathway (Figure 7), smart home systems can evolve from
disparate technologies to integrated, user-centered platforms that actively promote older adults’
mental health [14,25,31]. This approach not only addresses the gaps identified in earlier sections—
overemphasis on physical metrics, insufficient personalization, privacy concerns, and siloed data—
but also optimizes SHTs to meet the complex realities of aging in place.

Longitudinal Collaborative
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Tracking mental health
outcomes over time
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in co-development
workshops

Interoperability

Protocols Pilot Studies

Implementing standards

Conducting small-scale
for seamless data flow
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Figure 7. SHT integration implementation path for older adults.
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4. Discussion
4.1. Analysis of Findings

The literature underscores the potential of smart home technologies (SHTs) to significantly
improve older adults’” mental health by enabling early detection, ongoing monitoring, and timely
intervention [22,24,30]. Behavioral tracking, cognitive assessments, and social engagement features
collectively address the isolation, cognitive decline, and emotional distress often experienced by
aging populations [7,9,31]. Yet, as this review demonstrates, usability and accessibility shortfalls
remain a critical barrier to broader SHT adoption and consistent utilization [12,15]. A recurring issue
concerns interface complexity, which can burden older adults with confusing multi-step processes or
minimal guidance on device functions [13,18]. Similarly, physical and sensory limitations—such as
reduced vision, hearing, or motor control—necessitate adaptive interfaces and universal design
principles that are not yet uniformly implemented [14,19]. Economic and infrastructural
considerations exacerbate these challenges, particularly in rural or underserved areas lacking
broadband connectivity or financial subsidies [20,21]. Moreover, data privacy anxieties —especially
regarding continuous monitoring of emotional or behavioral cues—further impede trust in these
technologies, curtailing their potential for proactive mental health support [16,17]. Addressing these
multi-faceted barriers holistically will be crucial if SHTs are to transition from niche demonstrations
to robust, scalable solutions [25,31].

4.2. Opportunities for Collaboration

Addressing the complexities of Smart Health Technologies (SHTs) requires a collaborative effort
among designers, engineers, healthcare professionals, policymakers, and older adults [12,26].
Designers and engineers can enhance usability and privacy through co-design, user testing, and
iterative refinements [18,19], while healthcare professionals ensure mental health tools are clinically
relevant and responsibly integrated [22,27]. Policymakers and insurers can foster adoption through
subsidies and reimbursement models for proven interventions, creating a supportive infrastructure
for SHT deployment [19,21]. Meanwhile, feedback from older adults and caregivers ensures user-
centered designs that build trust and encourage long-term use [25,30]. Together, these stakeholders
can establish interoperability standards, conduct scalable pilot studies, and promote supportive
policies for SHTs [12,31]. Such collaboration ensures technologies are practical, accessible, and
impactful, paving the way for meaningful mental health improvements and broader adoption among
aging populations [20,25].

4.3. Future Research Directions

Smart Health Technologies (SHTs) hold immense promise, but key research gaps remain.
Longitudinal studies are needed to assess their long-term effectiveness, user retention, and potential
negative side effects, such as over-reliance on technology or privacy fatigue [30,32]. Such research
would determine whether early benefits of SHT interventions persist or change over time [22,24].
Additionally, advances in personalization and Al integration are crucial. Al-driven systems must be
refined to address cultural nuances, language variations, and ethical considerations [14,15]. Real-time
adaptations to user stress levels and changing motor abilities require further co-design research,
while collaboration between Al experts and mental health professionals could yield predictive
models to anticipate crises before they escalate [25,31]. Policy and ethical frameworks also demand
attention to support the widespread adoption of SHTs [16,19]. Future research should explore how
regulatory guidelines, insurance reimbursement structures, and international standards shape SHT
development [19,21]. Drawing lessons from telehealth, researchers can develop transparent data-
handling protocols and user consent models that promote equitable access for older adults across
diverse socioeconomic contexts [15,31]. Addressing these challenges through interdisciplinary efforts
will ensure SHTs not only enable aging in place but also foster mental and emotional well-being
[20,30].
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5. Conclusion

Smart home technologies offer a transformative opportunity to enhance the quality of life and
mental health of older adults, providing tools for early detection, personalized support, and increased
social engagement [22,25,30]. However, the effective implementation of these technologies requires
addressing critical barriers related to usability, accessibility, privacy, and long-term user engagement
[12,15,16]. By incorporating user-centered design principles, ensuring accessibility, and addressing
privacy concerns, SHTs can become an integral part of healthcare solutions for the aging population
[20,31]. Collaboration among technology developers, healthcare providers, policymakers, and older
adults is essential to fully realize the benefits of these technologies [18,25]. Future research should
focus on understanding the long-term impacts of SHTs and refining their design to be inclusive and
supportive of diverse needs [19,30]. With the right approach, smart home technologies can play a
pivotal role in fostering independence, safety, and mental well-being among older adults, ultimately
contributing to their dignity and quality of life [22,31,32].
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