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ABSTRACT The global ageing population necessitates new and emerging strategies for caring for older
adults. In this article, we explore the potential for transformation in elderly care through Agentic Artificial
Intelligence (AI), powered by Large Language Models (LLMs). We discuss how Agentic AI facilitates
proactive, autonomous decision-making in elderly care. Personalized tracking of health, cognitive care, and
environmental management, all aimed at enhancing independence and high-level living for older adults,
represents important areas of application. With the potential to significantly transform elderly care, Agentic
AI also raises profound concerns about data privacy and security, decision independence, and access.
We share key insights to emphasize the need for ethical safeguards, privacy protections, and transparent
decision-making. Our goal in this article is to provide a balanced discussion of both the potential and the
challenges of Agentic AI, and to offer insights into its responsible use in elderly care, aligning it with the
requirements and vulnerabilities specific to the elderly. Finally, we identify the priorities for the academic
research communities to achieve human-centred advancements and integration of Agentic AI in elderly care.
To the best of our knowledge, this is one of the first comprehensive studies explicitly focused on LLM-based
Agentic AI for elderly care. Hence, we address the literature gap by analyzing the unique capabilities,
applications, and limitations of LLM-based Agentic AI in elderly care.

INDEX TERMS Agentic AI, digital health innovations, elderly care, healthcare AI, large language models,
medical artificial intelligence.

I. INTRODUCTION
The United Nations projects the global population to reach
approximately 10.4 billion by 2086, before starting a slow de-
cline to about 10.3 billion by 2100 [1]. Estimates for the near
future indicate that by 2030, one in six people worldwide will
be over 65, with this number expected to double by 2050 [2].
The global rise in ageing populations presents a significant
challenge for healthcare and social care systems, emphasizing
the urgent need for innovative solutions in elderly care.

For instance, according to the Institute for Fiscal Studies1

report [3], the adult social care system in England faces

1https://ifs.org.uk/

significant challenges that demand innovative solutions.
In England, the £24.5 billion in funding allocated to adult
social care for 2024-25 accounted for 40% of local authority
budgets. Of this, approximately half of the budget is spent
on supporting services for adults aged 65+. Demand for care
services among working-age adults grew by 18% between
2014–15 and 2022–23, outpacing population growth by
almost 3 times. Despite significant growth in the older
population, state-funded care for older people has decreased
by 10% since 2014–15 due to tightened eligibility criteria [3].
Moreover, in the United Kingdom, the number of care worker
visa applications has decreased significantly, from 18,300 in
August 2023 to 2,300 in August 2024, driven by the new
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dynamics surrounding immigration policy for U.K. care
worker visas. The Office for Budget Responsibility2 projects
that U.K.-wide public spending on adult social care would
need to increase by 3.1% annually in real terms over the next
decade.

Globally, the demographic shifts and increasing longevity
are also contributing to the evolving needs of the ageing pop-
ulation worldwide [4]. By 2050, the global population aged 60
and above is projected to double from 1 billion to 2.1 billion,
with the number of people aged 80 and above expected to
triple, rising to 426 million. This demographic shift brings
with it a surge in demand for comprehensive care services,
as an increasing number of older adults require assistance
with daily living activities and management of chronic health
conditions. Notably, the majority of older adults (up to 80%
by 2050) will reside in low- and middle-income countries,
where healthcare infrastructure and social support systems
often lag behind those in developed economies [4]. According
to a recent WHO report [5], fewer than 60% of countries
have integrated long-term care into their national geriatric
care frameworks, leaving significant gaps in service provision.
This care crisis is further exacerbated by workforce shortages
and the rising number of older adults living alone, particularly
in regions with shrinking family structures. As a result, mil-
lions of seniors experience unmet care needs, affecting their
independence and quality of life.

These increasing challenges and concerns emphasize the
urgent need for innovative AI-driven solutions that can au-
tonomously address pervasive issues such as loneliness, cog-
nitive decline, and complex health management in the elderly
population [6]. The prevalence of mental health conditions,
such as anxiety and depression, has underscored the need for
innovative therapeutic interventions. Non-pharmacological
treatments, including Dance Movement Therapy (DMT), have
shown promise in improving mental health. Recent studies
have explored the potential of non-pharmacological thera-
pies in extended reality (XR) environments, particularly in
the context of mental health. For example, in [7], the au-
thor investigates integrating the DMT into XR, aligning with
our focus on immersive mental health therapies. Similarly,
in [8], the author reviews various non-pharmacological in-
terventions, reinforcing the relevance of XR technologies in
providing accessible, personalized therapeutic experiences.

The growing global interest in AI for elderly care reflects
a trend toward addressing elderly care challenges with AI-
powered solutions. For example, the global elder care assistive
robots market is projected to grow at a robust compound
annual growth rate (CAGR) of approximately 14.8% from
2024 to 2030 [9]. Similarly, the AI-powered solutions segment
within elderly care is expected to achieve a CAGR of approx-
imately 9.73% from 2025 to 2030, reaching a market value of
around USD 2250 million by 2030 [10]. This has resulted in
a market expansion from an estimated USD 1782.60 million
in 2024 to an anticipated USD 2636.08 million by 2030, as

2https://obr.uk/

FIGURE 1. Projected growth of elderly care trends by 2030.

shown in Fig. 1. This strong growth in assistive robots is
driven by caregiver shortages and by increasing investments
in AI-powered robotic aides that provide mobility assistance,
medication reminders, companionship, and cognitive support
to the elderly. Furthermore, these trends reflect the rising de-
mand for personalized, AI-enabled solutions for elderly care,
to support the complex health needs of the ageing population.

Addressing these evolving needs requires a fundamental
transformation of care systems, moving towards integrated,
person-centered, and accessible solutions. The World Health
Organization (WHO) calls for a radical shift in how societies
value and deliver elderly care, emphasizing the importance
of seamless integration between health and social services,
support for informal caregivers, and accountability at all levels
of governance [11]. While previous technological interven-
tions, such as telehealth services and assistive devices, have
attempted to address these challenges, they often lack the
much-needed personalization and adaptability [12]. As a re-
sponse, agentic AI and LLMs are being explored as viable
tools to mitigate gaps by providing personalized health mon-
itoring, cognitive support, and companionship. Agentic AI
can provide personalized companionship, cognitive stimula-
tion, and health monitoring, addressing these issues more
effectively than traditional technologies. Unlike earlier inter-
ventions, Agentic AI can learn, adapt, and make autonomous
decisions, offering a paradigm shift in how care is conceptual-
ized and delivered. These systems can offer tailored support,
from managing daily activities to providing cognitive engage-
ment and health monitoring, potentially revolutionizing the
approach to caring for an ageing population. Nonetheless,
the successful adoption of Agentic AI must be underpinned
by principles of equity, inclusivity, and responsiveness to the
diverse needs and vulnerabilities of ageing populations.

A. THE AGENTIC AI REVOLUTION AND LLMS
Agentic AI revolutionizes elderly care by combining auton-
omy with advanced language capabilities, enabling meaning-
ful engagement and dynamic adaptability. Unlike traditional
AI, which follows predefined instructions, Agentic AI acts
proactively to achieve specific goals. For instance, an Agentic
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AI model can tailor its interactions to an individual’s com-
munication style while engaging in human-like conversations,
fostering a personalized and empathetic relationship. Addi-
tionally, Agentic AI improves informational trustworthiness
through advanced cognitive reasoning, reducing the likelihood
of errors and ensuring that decisions are based on reliable data
sources.

According to Taha et al. [13], by 2025, global data gen-
eration is expected to exceed 180 zettabytes, with healthcare
contributing over one-third. Currently, only 3% of this data
is effectively utilized, often due to system inefficiencies. A
significant advantage of Agentic AI lies in its ability to
process and seamlessly integrate vast amounts of healthcare
data, including data from wearable devices, electronic medical
records, and smart home systems. For example, it can monitor
health metrics in real-time, flag critical changes, and coordi-
nate care plans, providing caregivers with actionable insights
while enhancing patient well-being. Agentic AI’s chaining
capabilities allow it to break down complex problems into ac-
tionable steps, offering scalable solutions in elderly care [14].
For instance, it can autonomously manage tasks like medi-
cation reminders, adjust communication styles for individuals
with cognitive impairments, and notify caregivers of emerging
health risks. Notably, Agentic AI may streamline care proce-
dures and workflows by automating scheduling and triaging
high-risk cases, thus potentially reducing missed care rates, as
seen in oncology studies [15].

However, as Agentic AI systems grow more autonomous,
the associated ethical challenges, such as accountability, pri-
vacy, and safety, also increase. Robust measures, including
human-in-the-loop mechanisms and compliance with stan-
dards such as HIPAA and GDPR, must be in place to ensure
reliability. With such safeguards, Agentic AI empowered by
LLMs has the potential to redefine elderly care by offer-
ing a blend of personalized engagement, proactive healthcare
management, and emotional support, enhancing both indepen-
dence and quality of life for older adults.

Although Agentic AI is not a new concept, its recent rise
in popularity can be attributed to the rapid development of
LLMs, which have significantly enhanced its capabilities,
particularly in healthcare [16]. These advancements allow
Agentic AI systems to function as intelligent conversational
agents, capable of understanding complex instructions and
engaging in natural conversations. For example, a McKinsey
report indicates that AI technologies, including agentic sys-
tems, could potentially create $2.6 trillion to $6.2 trillion in
value annually in 16 business functions, including healthcare,
by optimizing operations or improving patient outcomes.

Modern LLM-based platforms3 exemplify these capabil-
ities, facilitating real-time responsiveness, adaptiveness to
individual user needs and context, nuanced comprehension,
and task automation. Additionally, models like Anthropic’s

3Few popular examples include ChatGPT, Gemini, Claude, DeepSeek,
Grok. The provision of a complete listing is not the objective of this text.

Claude and Meta’s LLaMA are designed to understand nu-
anced queries and engage in more sophisticated dialogues.
Furthermore, recent surveys indicate growing confidence
among healthcare professionals that AI will significantly en-
hance their ability to provide patient care within the next
five years [17]. This adaptability and responsiveness make
Agentic AI an invaluable tool for improving user experiences
and operational efficiency across diverse applications, partic-
ularly in the care sector, where timely, accurate information is
crucial.

B. SCOPE OF THE ARTICLE
In this article, we explore the potential of LLM-based Agentic
AI to revolutionize elderly care, examine its applications and
challenges, and highlight its ethical implications. Specifically,
we discuss the role of Agentic AI as autonomous caregivers,
meeting the complex needs of older adults through person-
alized interactions, health monitoring, and cognitive support.
The discussion encompasses both the technical aspects of
LLM-based Agentic AI, including recent advancements in
model fine-tuning and multimodal integration, as well as their
practical applications in enhancing elderly care. Our analysis
also extends to the economic and workforce landscape of
the elderly care industry, highlighting how Agentic AI can
help mitigate challenges such as staffing shortages and op-
erational inefficiencies. Drawing on interdisciplinary insights
and emerging evidence, we propose a balanced approach that
aligns technological innovation with the specific needs and
vulnerabilities of the elderly while addressing critical ethical
concerns, including data privacy, algorithmic bias, and equi-
table access to AI-driven care solutions.

C. KEY CONTRIBUTIONS
To the best of our knowledge, this is one of the first-ever
studies to present a comprehensive interdisciplinary overview
of the role of LLM-based Agentic AI in elderly care. The key
contributions of this work are summarized as follows:
� We present a detailed overview of LLM-based Agentic

AI and its potential applications in elderly care, high-
lighting its autonomous and proactive decision-making
capabilities for personalized health management, cog-
nitive support, and emotional companionship for older
adults.

� The adoption of Agentic AI in elderly care brings chal-
lenges for all the stakeholders. Hence, we identify and
discuss key challenges and potential solutions to inte-
grating Agentic AI into elderly care settings.

� We share key insights and lessons learned from im-
plementing LLM-based Agentic AI in elderly care,
emphasizing the need for ethical safeguards, privacy pro-
tections, and transparent decision-making.

� Lastly, we address a gap in current literature by analyz-
ing the unique capabilities, applications, and limitations
of LLM-based Agentic AI in elderly care, distinguishing
it from other AI technologies.

328 VOLUME 7, 2026



� We provide an interactive companion dashboard for
readers, with the intention of updating it with addi-
tional scholarly resources on agentic AI in elderly care.
The dashboard is accessible at https://hazratali.github.io/
agenticai/

D. RELATED REVIEWS
Recent years have seen a surge in reviews exploring the inter-
section of AI and elderly care, reflecting the growing interest
in leveraging advanced technologies to address the complex
needs of ageing populations. For instance, Ma et al. [18] dis-
cuss the types of AI technologies used in elderly healthcare,
such as machine learning (ML), natural language processing
(NLP), and robotics, and their applications in health monitor-
ing, smart homes, and therapeutic interventions. The survey
also highlights the potential of these technologies to enhance
operational efficiency, as well as the associated challenges,
such as digital literacy and ethical concerns, providing a
comprehensive mapping of the AI landscape in elderly care.
In [19], Loveys et al. discuss the acceptability and effective-
ness of AI-enhanced interventions for older people receiving
long-term care services. It synthesizes evidence on interven-
tions using social robots, environmental sensors, and wearable
devices, revealing mixed outcomes across different health do-
mains and emphasizing the need for more rigorous evaluation
of user experience and clinical impact.

Exploring the human side, Wong et al. [20] discuss older
adults’ perspectives and acceptance of AI-driven health tech-
nologies. This survey investigates key aspects, including
attitudes, facilitators, and barriers to adoption, such as per-
ceived usefulness, ease of use, privacy concerns, and the
importance of user-friendly design. Using frameworks such
as the COM-B model, the study provides actionable strategies
to improve technology uptake among seniors. Additionally,
in a policy-focused review, Zhao et al. [21] discuss the inte-
gration of AI into social elderly care services, particularly in
China. The review analyzes the current landscape, identifies
key challenges in AI integration, and proposes policy recom-
mendations to support efficient and equitable care delivery
amid demographic shifts and resource constraints.

Despite the breadth of existing surveys, a notable gap
remains in the literature regarding the specific role of Agen-
tic AI in elderly care. Most prior reviews have treated AI
as a broad field, without distinguishing the unique capabil-
ities and challenges of Agentic AI - such as autonomous
reasoning, proactive decision-making, and multi-agent collab-
oration. Our work addresses this gap by offering a focused
analysis of how Agentic AI, powered by LLMs, can rede-
fine elderly care across domains such as personalized health
management, cognitive support, and companionship. We crit-
ically examine the ethical, technical, and practical challenges
specific to Agentic AI and propose a framework for their
responsible integration that prioritizes human-centered design
and safeguards for vulnerable populations. This targeted ap-
proach not only bridges a crucial gap in the literature but also
lays the groundwork for the safe and effective adoption of

Agentic AI in the care of ageing populations. Table 1 summa-
rizes key differences between prominent related surveys and
the present work.

II. APPLICATIONS OF AGENTIC AI IN ELDERLY CARE
Agentic AI is emerging as a transformative solution to the
multifaceted challenges of elderly care, offering personal-
ized, autonomous decision-making capabilities to enhance
the quality of life for older adults. Advanced LLM-based
chatbots utilize transformer architectures and self-attention
mechanisms to generate contextually relevant, human-like
language [22]. Beyond basic conversational interfaces, LLM-
based Agentic AI can be fine-tuned for specialized tasks using
techniques such as incremental pre-training (IPT) and super-
vised fine-tuning (SFT), enhancing task-specific performance
in elderly care scenarios. For example, Sun et al. [23] demon-
strated the fine-tuning of LLMs with IPT and SFT, achieving
impressive precision and F1 scores of 86.78% and 86.21% ,
respectively, in elderly care tasks. Fig. 2 presents a compre-
hensive overview of the applications of Agentic AI in elderly
care.

The integration of Agentic AI in elderly care focuses on en-
abling independence and fostering cognitive engagement [24].
Such systems can help older people schedule routine ap-
pointments, manage smart home controls, and access online
services, thereby offering greater autonomy in activities of
daily living, especially for individuals who require routine
assistance [25]. Agentic AI can effectively engage older adults
in interactive activities, such as storytelling, quizzes, and cog-
nitive exercises, contributing to sustained cognitive resilience
in ageing populations. For example, LLM-powered virtual
assistants can deliver personalized support, offer cognitive en-
richment, and even predict emotional shifts based on language
patterns, which can help in tailoring care plans to individ-
ual needs [26]. These capabilities enable the development
of AI-driven nursing assistants capable of real-time patient
monitoring, personalized interventions, and specialized task
execution.

The potential of Agentic AI in elderly care is further ex-
emplified by its ability to provide personalized care insights,
support clinical decision-making, and contribute to predic-
tive analytics in healthcare management for older adults [27].
Building on these capabilities, recent frameworks that com-
bine retrieval-augmented generation (RAG) with foundation
model fine-tuning have shown promising results in developing
Caregiving Language Models (CaLMs) tailored for dementia
care [28]. These models, as promising solutions, combine the
retrieval of relevant data (such as medical histories and recent
research) with the generation of personalized responses or
actions [29]. For example, in customized health assistance, a
RAG-based model could retrieve relevant health information
from a patient’s records and generate tailored care recommen-
dations based on the individual’s medical history [30].

In the following subsections, we highlight the potential
applications of Agentic AI in elderly care.
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TABLE 1. Comparison of the Presented Work With Related Review Articles

A. COMPANIONSHIP AND EMOTIONAL SUPPORT
In older age, the loss of partners and friends and reduced
mobility are common challenges that badly affect their men-
tal and physical health. In such cases, companionship and
emotional support are critical for maintaining their mental
and emotional well-being. Recently, LLMs have been used
to combat loneliness and social isolation among seniors by
functioning as conversational agents. OpenAI’s ChatGPT and
Google’s LaMDA are prime examples of AI tools that can
engage in meaningful conversations, share stories, and even
play interactive games [31]. These systems employ advanced
natural language understanding techniques to recall past in-
teractions, adjust their tone and style to the user’s preferences,
and offer consistent emotional support. For instance, in [32],

ChatGPT has offered empathetic responses that are often rated
higher in quality than those provided by human physicians.

One notable application is the use of Agentic AI for person-
alized reminiscence therapy. By integrating with datasets con-
taining personal history or preferences, models like LLaMA
can curate tailored content such as music, photos, or stories
from a senior’s past. This approach not only improves mood
but also enhances communication skills and fosters a sense of
connection [23]. Additionally, AI-powered systems built on
top of LangChain architecture have been deployed to create
interactive workshops where seniors participate in group ac-
tivities led by virtual assistants. These workshops stimulate
cognitive function while simultaneously fostering social en-
gagement [33].
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FIGURE 2. Applications of Agentic AI in Elderly Care. Applications are organized into four broad categories in the context of the activity. (i) Enabling
independence, (ii) Companionship, (iii) Assistance in healthcare decision-making, (iv) Cognitive engagement, (v) Enabling Inclusivity.

B. PERSONALIZED HEALTH ASSISTANCE
Agentic AI is emerging as a pivotal tool in providing person-
alized health assistance. Models like ChatGPT and GLM4,
when fine-tuned for medical applications, can analyze medical
records, monitor vital signs through wearables, and provide
real-time insights into health markers [34]. For instance, Chat-
GPT has been utilized to support clinical decision-making
around medication management for older adults. Similarly,
the effectiveness of GLM4 has been demonstrated in patient
monitoring tasks by leveraging supervised fine-tuning (SFT)
techniques tailored for elderly care [35].

LLMs can empower Agentic AI to excel at predictive
healthcare management. AlayaCare’s LLM-based intelligent
assistant integrates predictive algorithms to identify patients
at risk of hospitalization using clinical data such as comor-
bidities and prior falls [23]. This proactive approach enables
caregivers to intervene early, reducing adverse events such
as emergency room visits or preventing avoidable hospital-
izations. Furthermore, dietary recommendations powered by
LLMs can be customized for conditions like diabetes or hy-
pertension by analyzing an elderly individual’s health profile
and suggesting tailored nutritional guidance, such as recom-
mending a DASH4 diet plan or maintaining the glycemic
index scoring [31]. These capabilities demonstrate how Agen-
tic AI can enhance preventive care while reducing the burden
on healthcare providers.

4DASH: Dietary Approaches to Stop Hypertension

C. COGNITIVE ENGAGEMENT
LLMs are enhancing cognitive stimulation for the elderly
through personalized activities designed to maintain men-
tal sharpness. Models like OpenAI’s ChatGPT have been
used to create interactive storytelling sessions where se-
niors contribute to narratives or solve puzzles collabora-
tively [31]. These activities target specific cognitive functions,
such as memory retrieval and problem-solving, while en-
tertaining. Additionally, the LLM-based agents have been
employed to develop adaptive learning modules that adjust
difficulty levels based on the user’s cognitive performance
[23].

Another innovative application is the use of Agentic AI
tools in enabling context-aware social engagement, for ex-
ample, through virtual book clubs or discussion groups. For
example, Meta’s LLaMA can facilitate discussions about liter-
ature or current events, tailoring the conversation’s complexity
to participants’ cognitive abilities. This not only stimulates
intellectual engagement but also fosters social interaction
among group members [36]. Moreover, Agentic AI can assist
in memory therapy by curating multimedia content from a
senior’s life history, such as photos, music, and personal auto-
biography notes, helping them reconnect with memories and
delay cognitive decline. Similarly, for cognitive engagement,
RAG models can retrieve cognitive exercises or activities
that align with the elderly person’s cognitive state and pref-
erences, thus ensuring a more engaging and personalized
experience [37].
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D. ENABLING INDEPENDENCE
Agentic AI is empowering seniors to maintain independence
by assisting with daily tasks and decision-making. Multi-
modal AI systems integrate voice, text, and visual inputs to
create intuitive interfaces that cater to diverse needs [38].
For example, these systems can help seniors schedule ap-
pointments, manage medication reminders, or navigate online
services with minimal assistance. A notable development is
the integration of Agentic AI with smart home technolo-
gies. By connecting to the Internet of Things (IoT) devices,
platforms such as AlayaCare’s smart assistant enable dy-
namic environmental control, such as lighting or temperature
adjustments based on real-time preferences and behavioral
cues [39]. Additionally, these systems can proactively iden-
tify needs, for instance, ordering groceries when supplies are
low, or guide seniors through complex tasks, such as online
banking, using step-by-step instructions. Such applications
not only enhance day-to-day autonomy but also serve to nar-
row the digital divide, empowering older adults to engage
confidently with technology. For example, if a senior expe-
riences discomfort due to room temperature, the Agentic AI
can automatically trigger temperature adjustments, offering
comfort and convenience.

The agentic capabilities of Agentic AI in elderly care go
beyond environmental control, encompassing proactive health
monitoring and decision-making. These systems can ana-
lyze data from wearable devices and home sensors to detect
potential health anomalies, automatically scheduling medical
appointments or alerting caregivers when unusual patterns
are detected [40]. Services like SeaX Voice AI demonstrate
how AI can conduct thousands of automated check-in calls,
monitor seniors’ well-being, and provide immediate follow-
up when responses are received. Furthermore, Agentic AI is
revolutionizing cognitive engagement for seniors by creating
personalized mental stimulation activities tailored to individ-
ual cognitive abilities and interests. These AI systems can
design interactive storytelling sessions, memory games, and
adaptive learning experiences that help maintain mental acuity
and potentially slow cognitive decline [41]. By remember-
ing past interactions and preferences, Agentic AI can create
increasingly sophisticated and meaningful engagement strate-
gies that not only provide mental stimulation but also offer
emotional support. As these technologies continue to evolve,
they promise to enhance the independence, safety, and overall
quality of life for older adults, addressing critical challenges in
elderly care such as social isolation, healthcare management,
and maintaining cognitive function.

E. ENABLE INCLUSIVITY
AI voice agents, powered by LLMs, are poised to
revolutionize elderly care by enabling natural, real-time
conversational interactions that extend the reach and
capacity of healthcare systems [42], thus enabling inclusivity.
Unlike traditional scripted chatbots, these agents generate
context-sensitive, personalized responses by integrating

extensive medical knowledge, patient histories, and dynamic
task lists, allowing them to handle complex clinical nuances
and unexpected questions with natural speech [43]. Such
capabilities are particularly well-suited for the elderly,
many of whom encounter barriers to digital technology
and find promise in voice-based interfaces that lower the
threshold for engagement, and offer a more accessible means
of interaction while providing companionship, health
guidance, and administrative assistance.

A promising application of AI voice agents in elderly care
is chronic disease management and early symptom triage.
These agents conduct regular check-ins to monitor changes in
symptoms or mood, enabling timely detection of clinical de-
terioration and reducing unnecessary hospitalizations [44]. In
addition, they support medication adherence, provide tailored
health education, and escalate urgent concerns to clinicians
when needed. On the operational side, AI voice agents auto-
mate appointment scheduling, prescription refills, insurance
verification, and transportation coordination, alleviating care-
giver burden and improving healthcare access [45], [46].
Conclusively, these systems can adapt communication style
and language to match patients’ health literacy and cultural
background, enhancing inclusivity and reducing disparities in
underserved elderly populations [44].

Many seniors face challenges such as declining vision,
hearing loss, reduced mobility, or cognitive impairments,
making it essential for AI-driven solutions to offer accessible
interfaces and adaptive features. Agentic AI excels in this
regard by personalizing care plans, reminders, and health in-
terventions in real time, taking into account each individual’s
unique needs and preferences [47]. For example, agentic sys-
tems can integrate voice commands, large text displays, and
simplified navigation to accommodate users with visual or
dexterity limitations, while also providing multilingual sup-
port and culturally sensitive content to enhance comfort and
acceptance among diverse populations. This adaptability not
only improves user experience but also empowers seniors to
maintain independence and engage more fully with their care
routines.

III. CHALLENGES AND POTENTIAL SOLUTIONS
In this section, we outline the key challenges that arise when
integrating Agentic AI into elderly care and highlight poten-
tial solutions to address these challenges. As the following
subsections detail, it is essential to balance rapid technolog-
ical innovation with strong ethical safeguards, particularly
regarding the privacy and security of elderly healthcare data.
Ensuring the accuracy and trustworthiness of AI-generated
information is critical to prevent the spread of misinformation,
which can have serious consequences in healthcare settings.
Additionally, inclusivity must be prioritized so that solu-
tions are accessible and usable for older adults with diverse
abilities/needs and varying levels of digital literacy. By sys-
tematically addressing these challenges, we can pave the way
for more reliable, equitable, and human-centered deployment
of Agentic AI in elderly care.
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FIGURE 3. Challenges associated with Agentic AI in Elderly Care. The challenges can be broadly categorized as: (i) the challenge of balancing innovation
with ethics, and (ii) technical challenges.

A. BALANCING INNOVATION WITH ETHICS
The rapid integration of agentic LLMs into elderly care
creates two main priorities. First, technological innovation
is needed to improve care. Second, it is crucial to main-
tain robust ethical standards to safeguard vulnerable popu-
lations [48], [49], [50]. Agentic AI systems are becoming
increasingly autonomous, able to make proactive decisions
and handle complex tasks with minimal human interven-
tion. This autonomy brings numerous benefits, enhancing
operational efficiency, minimizing administrative tasks, and
providing personalized support to older adults [49], [51].
However, greater autonomy also brings greater risks, includ-
ing issues of data privacy, security, and accountability, which
have become increasingly severe. It is crucial to ensure that
innovation does not outpace ethical safeguards using Agentic
LLMs, which often process sensitive health data [50], [52].
They connect to many digital systems, increasing the risk
of data breaches and unauthorized access. There is also a
risk of misinformation, as AI-generated outputs may contain
errors or hallucinations, which can be particularly hazardous
in healthcare settings [50], [52], [53], [54]. Fig. 3 categorizes
the key challenges associated with Agentic AI in elderly care,
distinguishing between the challenge of balancing innovation
and ethics and the technical challenges of accuracy, inclusiv-
ity, and data management.

To address these challenges, a multi-layered approach is
needed, utilizing technical safeguards such as differential
privacy and federated learning, which are essential [48], [48],

[49], [49], [55]. Transparent decision-making and human-
in-the-loop validation help build trust and ensure safety.
Inclusivity is also a vital aspect of AI solutions that must be
accessible and equitable for all older adults, regardless of their
abilities or digital skills [56], [57]. By balancing ethics and
technology, agentic LLMs can responsibly transform elderly
care. This approach helps protect the dignity, independence,
and well-being of the aging population [49], [51].

1) DATA PRIVACY AND SECURITY
Balancing innovation with ethics, data privacy, and security
is one of the key challenges in elderly care [58], [59]. Agen-
tic AI-based applications are designed to act autonomously,
making decisions and executing tasks with minimal human
intervention. However, this increased autonomy also intro-
duces new risks related to data privacy and security. Agentic
AI often processes sensitive patient data and interacts with
multiple external systems, expanding the potential attack
surface for cyber threats. The shift to Agentic AI can stream-
line a healthcare call center’s operations, but only if robust
safeguards are in place to prevent data breaches and unau-
thorized access [15]. In this regard, various techniques such
as differential privacy, federated learning (FL), and secure
multi-party computation are being explored to enhance data
protection, while metrics like mean time to detect (MTTD)
and mean time to respond (MTTR) to security incidents are
becoming benchmarks for evaluating system resilience [60].
Ethically, the deployment of Agentic AI requires transparent
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decision-making processes and clear accountability. Accord-
ing to Andy et al. [61], the risk of misinformation remains
significant, with recent estimates placing LLM hallucination
rates at 5% -30% as of March 2025. This underscores the
need for multi-agent consensus mechanisms and human-in-
the-loop validation to ensure the accuracy and trustworthiness
of AI-generated outputs.

Furthermore, the financial implications of Agentic AI adop-
tion are substantial. Consumption-based pricing models for
healthcare AI agents range from $4.02 to $5.99 per successful
outcome, with the cost of building digital teammates esti-
mated at between $500,000 and $1 million per use case [62].5

Also, Agentic AI systems autonomously plan and take actions
to meet user-defined goals. Offering the promise of a virtual
workforce that can offload and augment human work, Agentic
AI is expected to revolutionize industries, including elderly
care. Gartner predicts that by 2028, at least 15% of day-to-day
work decisions will be made autonomously through Agentic
AI, up from 0% in 2024. These investments can yield signifi-
cant returns by optimizing resource allocation and improving
patient satisfaction. Also, they can necessitate rigorous over-
sight to ensure that cost savings do not come at the expense
of privacy or ethical standards. The integration of Agentic
AI in elderly care presents both transformative opportunities
and complex challenges. By implementing advanced technical
safeguards, adopting transparent and accountable governance
frameworks, and continuously monitoring key metrics such
as hallucination rates [63], security incident response times,
and user satisfaction, healthcare organizations can harness the
benefits of Agentic AI while upholding the highest ethical,
privacy, and security standards.

2) ACCURACY AND TRUSTWORTHINESS
Accuracy and trustworthiness are critical concerns in deploy-
ing Agentic AI for elderly care, as LLM-based tools are prone
to generating misinformation, commonly known as hallucina-
tions. Misinformation in LLMs can manifest in several forms,
including fabricated facts, misleading claims, out-of-context
information, and even biased or fabricated citations [64], [65].
Alarmingly, recent analyses estimate hallucination rates for
LLMs to range between 5% and 30% as of early 2025 [61]. In
healthcare settings, such errors can have severe consequences.
For instance, if an LLM provides incorrect medication dosage
information or misinterprets a user’s symptoms, it could result
in harm or delayed medical care [66]. This underscores the
need for multi-agent consensus mechanisms and human-in-
the-loop validation to ensure the accuracy and trustworthiness
of AI-generated outputs. The challenge is compounded by
the fact that LLMs often present both accurate and erroneous
content with similar levels of confidence and fluency, making
it difficult for users, especially older adults who may lack
technical expertise, to discern truth from error [67]. Further-
more, the potential misuse of Agentic AI by malicious actors

5We acknowledge that the numbers and projections are reported as per the
available literature and may change over time as the field advances.

to intentionally generate plausible-sounding but factually in-
correct medical information further undermines public trust
and increases the risk to vulnerable populations. Similarly,
user acceptance and trust are critical to the sustained use of
generative AI voice agents by older adults.

3) INCLUSIVITY
Inclusivity is a cornerstone in the design and deployment of
Agentic AI for elderly care, ensuring that technological ad-
vancements benefit all older adults regardless of their abilities
or digital literacy levels [68]. However, bridging the digital
divide requires more than just developing accessible technol-
ogy; it demands robust training, ongoing support, and active
community engagement. Many elderly individuals may be
unfamiliar or uncomfortable with new digital tools, so offering
step-by-step tutorials, responsive help desks, and caregiver
involvement is vital for fostering confidence and sustained
use [69]. Technical solutions must incorporate adaptive inter-
action modalities, such as voice recognition, gesture control,
and simplified graphical user interfaces, to accommodate
users with visual, auditory, or motor impairments [70], [71].

Furthermore, AI systems should employ personalization
algorithms that dynamically adjust content delivery and in-
teraction complexity based on the user’s abilities and pref-
erences [72]. Equally important are robust training programs
and ongoing technical support. Studies show that step-by-step
tutorials, context-aware help systems, and caregiver or family
member involvement can significantly enhance technology
adoption and sustained engagement among the elderly [69],
[73]. Community engagement initiatives, such as peer-led
digital literacy workshops and participatory design sessions,
further empower older adults by incorporating their feedback
into system refinement.

4) POTENTIAL SOLUTIONS TO BALANCE INNOVATIONS
The integration of Agentic AI in elderly care requires ro-
bust technical safeguards to protect sensitive health data.
Implementing end-to-end encryption combined with fed-
erated learning architectures ensures data privacy while
maintaining model performance [74]. Multi-agent consen-
sus mechanisms coupled with human-in-the-loop validation
can reduce hallucination rates below 5% by cross-verifying
outputs through specialized sub-agents like Validator and
Critic models [17], [42]. Adaptive interfaces using contrastive
learning approaches enable multilingual support and cultural
customization, particularly crucial for diverse ageing popula-
tions [10], [75]. Blockchain-integrated logging systems create
immutable audit trails for accountability, while real-time bias-
detection algorithms, paired with automated fairness reports,
help caregivers monitor equity in AI recommendations [76],
[77].

Mitigating the risks of misinformation and hallucinations
requires a multi-layered approach. Technically, strategies such
as integrating real-time fact-checking, using external and up-
to-date data sources, and employing multi-agent consensus
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mechanisms can help reduce the rate of hallucinations and
misinformation [77]. For example, recent research shows that
advanced LLMs like GPT-4.5 and Claude 3.7 have lower hal-
lucination rates than earlier models, but no model is entirely
immune to error. Prompt engineering, careful configuration
settings, and continuous fine-tuning with domain-specific data
are also crucial for improving output reliability [78].

On the user side, clear disclaimers, transparency about
model limitations, and human-in-the-loop validation-where
caregivers or clinicians review and approve critical outputs-
are essential safeguards. Establishing universal guidelines for
the validation and auditability of AI-generated health informa-
tion, along with regular monitoring of hallucination rates and
user feedback, can further enhance trustworthiness and safety
in agentic LLM-driven elderly care systems [64]. Table 2 out-
lines the main challenges encountered during the integration
of Agentic AI into elderly care, along with potential solutions
to address them, including data privacy, system interoperabil-
ity, and bias mitigation.

To address inclusivity challenges, feedback mechanisms
and user-centric design approaches enable developers to
continuously refine agentic AI solutions based on real-world
experiences, ensuring that evolving needs and challenges are
promptly addressed. Community partnerships and collabora-
tion with caregivers help tailor solutions to specific cultural
contexts and daily realities, further enhancing inclusivity and
adoption. By prioritizing accessibility, training, and feedback,
Agentic AI can help close the digital gap, reduce social isola-
tion, and ensure that the benefits of AI-powered elderly care
are equitably distributed across all segments of the ageing
population.

B. TECHNICAL CHALLENGES
1) DATA INCONSISTENCIES AND INTEGRATION WITHIN THE
EXISTING SYSTEMS
The integration of Agentic AI into elderly care brings a com-
plex set of technical challenges that must be addressed to
unlock its true potential. One of the foremost issues is en-
suring seamless interoperability with the existing healthcare
infrastructure. Many elderly care facilities rely on a frag-
mented ecosystem composed of electronic medical records
(EMRs), diagnostic tools, appointment scheduling platforms,
and billing systems, many of which are legacy systems that
were not designed with advanced AI integration in mind [55].
Furthermore, realizing the full utility of Agentic AI requires
adherence to standardized data formats (e.g., HL7, FHIR), and
real-time synchronization pipelines. Technical hurdles such as
data silos, inconsistent data quality, and system incompati-
bility can hinder the deployment of Agentic AI and limit its
ability to deliver holistic, personalized elderly care [79].

2) DATA MANAGEMENT AND SECURITY
Another critical technical challenge is robust data
management and the preservation of security and privacy
when deploying LLM-based Agentic AI in elderly care.

These models must continuously process and analyze large
volumes of sensitive information—including health records,
data from wearable devices, and even genetic profiles—to
deliver personalized services and timely interventions [55]. To
meet the stringent requirements of regulations such as HIPAA
(U.S.) and GDPR (EU), robust technical measures must be
implemented at every stage of data handling. This includes
the use of advanced encryption protocols, secure storage
architectures, and real-time monitoring systems to detect and
prevent unauthorized access [69]. Additionally, LLM-based
Agentic AI should be engineered to facilitate transparent data
usage and support dynamic consent management, enabling
elderly users and caregivers to control, audit, and revoke data
permissions as needed. Addressing these technical aspects
is essential to safeguard privacy, build trust, and ensure the
sustainable integration of Agentic AI in elderly care.

3) BIAS MITIGATION AND FAIRNESS
Bias and fairness present additional technical obstacles. Agen-
tic AI systems are only as reliable as the data on which
they are trained. If these datasets are unrepresentative or con-
tain historical biases, the resulting models may perpetuate or
even amplify inequities in care delivery [55]. This is partic-
ularly concerning in elderly care, where disparities in health
outcomes can be exacerbated by algorithmic bias. Rigorous
dataset curation, ongoing bias audits, and the use of fairness
metrics are necessary to ensure equitable outcomes. Technical
solutions, such as adversarial debiasing and explainable AI,
can further help identify and mitigate sources of bias, thereby
fostering trust and inclusivity in AI-driven elderly care.

4) ACCOUNTABILITY AND RELIABILITY
The autonomous and adaptive nature of Agentic AI introduces
challenges related to oversight, accountability, and system
reliability. While these models can make proactive decisions
and adapt care plans in real time, there must be precise mech-
anisms for human oversight and intervention, especially in
high-stakes scenarios. Developing transparent logging, audit
trails, and fail-safe protocols ensures that caregivers can re-
view, validate, or override AI-driven recommendations when
necessary [80]. Additionally, maintaining and updating these
complex systems requires specialized technical expertise and
ongoing evaluation to ensure that Agentic AI remains ac-
curate, secure, and aligned with evolving clinical standards.
Addressing these technical challenges is crucial to safely scale
Agentic AI in elderly care and maximize its benefits for both
patients and providers. For instance, safety concerns for AI
voice agents are significant. Patients may treat AI-generated
medical advice as definitive, risking harm if urgent conditions
are missed. To address this, robust clinical safety mechanisms
are essential, including domain-specific training to recognize
red flags, uncertainty monitoring, and automatic escalation to
human clinicians [42], [91].
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5) CHALLENGES IN JAIL-BREAKING LLMS: PROMPT
INJECTION AND SECURITY RISKS
As discussed, LLMs have demonstrated significant potential
in transforming elderly care through agentic AI. However, a
critical technical vulnerability lies in their susceptibility to
prompt injection and jail-breaking attacks. Prompt injection
occurs when adversaries manipulate model inputs—either
directly via user interaction or indirectly through compro-
mised data sources—to override system instructions and elicit
unauthorized or harmful outputs [64], [83]. Jail-breaking is
a related phenomenon in which carefully crafted adversar-
ial prompts bypass built-in safety mechanisms, enabling the
model to generate responses that violate ethical, privacy, or
regulatory guidelines [53], [92].

In the context of elderly care, these vulnerabilities can
have severe consequences. For example, successful prompt
injection could lead to the disclosure of sensitive health in-
formation, dissemination of misinformation, or execution of
unauthorized actions, thereby endangering user safety and
eroding trust in AI-driven care [53], [92]. The autonomous
and adaptive nature of LLM-based agentic AI exacerbates the
challenge, as attackers may exploit conversational interfaces
to manipulate medication reminders, alter health advice, or ac-
cess private user data [23]. Moreover, distinguishing between
legitimate and adversarial inputs is particularly difficult for
elderly users with limited digital literacy.

Addressing these weaknesses demands robust input val-
idation, continuous monitoring for adversarial behaviors,
and human-in-the-loop oversight to ensure that LLM-driven
systems remain safe, reliable, and aligned with ethical stan-
dards [23], [64]. Recent research emphasizes the need for
adversarially robust model architectures, multi-agent consen-
sus mechanisms, and transparent audit trails to mitigate risks
associated with prompt injection and jail-breaking [84]. As
agentic AI becomes more prevalent in elderly care, prioritiz-
ing security and resilience against such attacks is essential to
safeguard vulnerable populations.

6) POTENTIAL SOLUTIONS FOR TECHNICAL CHALLENGES
FHIR/HL7-compliant APIs with automated schema mapping
enable seamless integration with legacy EHR systems through
middleware solutions [10]. Hybrid cloud-edge architectures
that employ lightweight model distillation techniques, such
as MobileLLM, optimize computational efficiency without
sacrificing accuracy [81]. Differential privacy-preserved syn-
thetic datasets generated via generative models (Generative
Adversarial Networks [87], Neural Diffusion Models [85],
[86]) address data scarcity issues while maintaining patient
confidentiality [88]. Hierarchical agent architectures imple-
ment role-based task allocation, separating clinical decision-
making from administrative functions [17], [75]. Quantum-
resistant encryption protocols future-proof sensitive health
data against emerging cryptographic threats [93], [94].

Moreover, a multi-layered defense strategy is essential to
mitigate the risks of jail-breaking and prompt injection in

LLMs. Key solutions include robust input validation and san-
itization to filter out potentially malicious prompts before
they reach the model, as well as strict output formatting and
semantic filters to detect and block unsafe or unauthorized
responses [63]. Defining clear system prompts and enforcing
strict adherence to context can help constrain the model’s
behavior. At the same time, privilege control—such as role-
based access controls and least-privilege principles—limits
the potential damage from successful attacks. Incorporating
human-in-the-loop oversight for high-risk or sensitive opera-
tions adds a safeguard, ensuring that critical actions require
human approval. Regular adversarial testing, including auto-
mated red-teaming and fuzzing, is vital for identifying new
vulnerabilities and stress-testing model defenses [95].

IV. FUTURE DIRECTIONS AND RESEARCH PRIORITIES
The rapid evolution of Agentic AI in elderly care neces-
sitates forward-looking research priorities that address both
technical innovation and ethical responsibility [90]. As these
systems become more autonomous and pervasive, it is crucial
to establish robust frameworks that ensure safety, inclusiv-
ity, and continuous improvement. This section outlines key
future directions and research priorities for the responsible
integration of Agentic AI in elderly care. Table 3 outlines the
key future research directions and priorities for Agentic AI
in elderly care, focusing on areas such as the development
of standardized guidelines, integration of multi-modal infor-
mation, addressing ethical concerns, and ensuring adversarial
robustness.

A. DEVELOPMENT OF STANDARDIZED GUIDELINES AND
PROMPT DESIGN
One of the most immediate research imperatives is the de-
velopment of standardized guidelines for prompt design and
system validation protocols explicitly tailored for elderly care
applications [96]. Current approaches often rely on ad-hoc
prompt engineering, which usually lacks reproducibility and
introduces variability in performance [96], [97]. Structured
and transparent prompt design standards are essential to en-
sure that Agentic AI generates accurate, safe, and contextually
appropriate outputs, mainly when used by informal care-
givers or older adults without clinical expertise [97]. This
includes stress-testing under edge cases (e.g., rare diseases,
cognitive impairments, atypical language use) and simulating
interactions with users from diverse linguistic, cultural, and
socioeconomic backgrounds [18]. Validation protocols should
incorporate not only technical metrics, such as accuracy and
latency, but also user-centered metrics, including perceived
trust, usability, and risk perception [98].

Furthermore, comprehensive system validation frameworks
are needed to test Agentic AI for accuracy, safety, and appro-
priateness in various elderly care scenarios. These frameworks
should include stress testing with edge cases (e.g., rare dis-
eases, cognitive impairments, atypical language use) and
simulating interactions with users from diverse linguistic, cul-
tural, and socioeconomic backgrounds [18]. Regular updates
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TABLE 3. Future Research Directions and Priorities for Agentic AI in Elderly Care

and revisions to these guidelines will be necessary as both the
technology and the regulatory landscape evolve. The goal is
to build trust among users and stakeholders by demonstrating
that Agentic AI is not only robust but also reliable and safe for
vulnerable populations [98].

Finally, ongoing education and training programs are cru-
cial for caregivers and healthcare professionals to interact
effectively with these systems, understand their limitations,
and recognize situations requiring human intervention [99].
Standardized training materials, supported by practical ex-
amples and case studies, can help bridge the gap between
technological innovation and real-world application, ensuring
that Agentic AI is used to its full potential while minimizing
risks.

B. INTEGRATION OF MULTI-MODAL INFORMATION AND
FEATURES
The integration of multi-modal information and features is a
critical frontier for Agentic AI in elderly care. Unlike LLM-
based tools for text processing, which rely heavily on text, the
development of vision-language models opens frontiers for
future developments that can leverage voice, vision, and sen-
sor data to create more intuitive and accessible interfaces [40].
For example, integrating voice recognition and synthesis can
make systems more user-friendly for older adults with limited
digital literacy or physical impairments. Visual aids, such as
diagrams or interactive tutorials, can further enhance compre-
hension and safety for complex care tasks [100].

Multi-modal integration also enables Agentic AI to pro-
vide more comprehensive support. By processing data from
wearable devices, smart home sensors, and electronic health
records, these systems can offer real-time health monitoring,
early warning of potential issues, and personalized recom-
mendations [101]. For instance, an agentic LLM could detect
a fall using motion sensors, assess vital signs via wearables,
and immediately notify caregivers or emergency services.

Such capabilities can significantly improve the independence
and safety of older adults living alone [102].

Moreover, the fusion of diverse data modalities enables
more nuanced, context-aware interactions. Agentic AI can
adapt its communication style to a user’s emotional state,
cognitive abilities, and cultural background, making the tech-
nology more inclusive and effective [103].

C. ADDRESSING ETHICAL CONCERNS
As Agentic AI becomes more autonomous and influential in
elderly care, the need to balance innovation with ethical con-
siderations grows increasingly urgent [104]. The rapid pace of
technological advancement must be matched by robust ethical
frameworks that prioritize the rights, dignity, and well-being
of older adults. For example, Agentic AI often processes sen-
sitive health information, raising concerns about data security
and the potential misuse or unauthorized access [105].

To address these challenges, research should focus on de-
veloping and refining ethical guidelines for the deployment
of Agentic AI in elderly care. These guidelines emphasize
the importance of informed consent, data minimization, and
the right to explanation [106]. Additionally, mechanisms for
human oversight and intervention should be built into the
design of these systems, ensuring that critical decisions are
always subject to review by qualified professionals. Transpar-
ent logging and audit trails can help maintain accountability
and build trust among users and stakeholders [107].

Another critical aspect is mitigating algorithmic bias in
Agentic AI-based solutions for elderly care. Agentic AI is
only as fair and inclusive as the data on which it is trained.
Biases in training data can lead to unequal care recommenda-
tions or the perpetuation of existing health disparities [108].
Future work should prioritize the development of diverse and
representative datasets, as well as tools for ongoing detection
and mitigation of bias. By embedding ethical principles into
every stage of development and deployment, Agentic AI can
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help ensure that the benefits of AI-driven care are equitably
distributed across all segments of the ageing population.

D. ADVERSARIALLY ROBUST AGENTIC AI
The increasing autonomy of Agentic AI in elderly care makes
them attractive targets for adversarial attacks, where malicious
actors attempt to manipulate or deceive the system for harm-
ful purposes [83]. Especially the susceptibility of LLMs to
injection and jail-breaking attacks is a big concern in sensi-
tive applications like healthcare. Ensuring the robustness of
these models against such attacks is a critical research prior-
ity. Adversarial robustness involves designing LLMs that can
withstand attempts to inject misleading information, exploit
vulnerabilities in prompt engineering, or bypass security safe-
guards [84].

Research in this area should focus on developing advanced
techniques for detecting and mitigating adversarial inputs. For
example, multi-agent consensus mechanisms can be used to
cross-verify outputs and identify inconsistencies or anoma-
lies [90]. Additionally, continuous monitoring and model
fine-tuning can help maintain their resilience in the face of
evolving threats. The integration of explainable AI techniques
can further enhance robustness by making it easier to un-
derstand and audit the decision-making processes of Agentic
AI [84].

Another critical aspect of adversarial robustness is protect-
ing sensitive data. Agentic AI must be designed to prevent
unauthorized access or leakage of personal health infor-
mation. Techniques such as federated learning, differential
privacy, and secure multi-party computation can help safe-
guard data while preserving the utility of the models [84]. By
prioritizing adversarial robustness, the elderly care commu-
nity can build trust in Agentic AI and ensure their safe and
responsible use.

E. PROACTIVE AND PERSONALIZED SUPPORT
One of the most promising aspects of Agentic AI in elderly
care is its move toward proactive, personalized support. Tra-
ditional care systems often react to problems as they arise, but
Agentic AI has the potential to anticipate needs and intervene
before issues become critical [90]. For example, by analyzing
patterns in health data, social interactions, and daily activities,
these systems can identify early warning signs of cognitive de-
cline, social isolation, or physical health deterioration [102].

Personalization is key to Agentic AI’s effectiveness. Each
elderly individual may have unique needs, preferences, and
challenges, and care solutions must be tailored to meet
them [103]. Future research should focus on developing adap-
tive algorithms that can learn from ongoing interactions and
adjust their support strategies in real-time. This includes
personalized reminders, cognitive exercises, and social en-
gagement activities tailored to the individual’s abilities and
interests.

Moreover, proactive support can extend beyond health
monitoring to include assistance with daily living tasks, such
as medication management, scheduling appointments, and

managing home automation. Agentic AI can integrate with
smart home technologies to automate routine tasks, provide
step-by-step guidance for complex activities, and even facil-
itate social connections through virtual companions [100].
The ultimate goal is to empower older adults to maintain
their independence and quality of life for as long as possi-
ble while providing peace of mind to caregivers and family
members.

F. STANDARD EVALUATION FRAMEWORKS
The successful integration of Agentic AI into elderly care
depends on establishing standardized evaluation frameworks
to assess its performance, safety, and impact [18]. Current
evaluation methods are often short-term, fragmented, and in-
consistent, making it difficult to compare different systems
or accurately measure their real-world effectiveness. Stan-
dard frameworks should define clear metrics for accuracy,
reliability, user satisfaction, and clinical outcomes, as well as
procedures for ongoing monitoring and improvement [98].

Moreover, longitudinal studies are required to assess the
effectiveness and identify the consequences of Agentic AI in
elderly care. Such studies can track outcomes across domains
such as cognitive health, emotional well-being, societal and
economic impact, and, last but not least, capture metrics re-
lated to trust and digital inclusion.

Evaluation frameworks should also incorporate mecha-
nisms for user feedback and participatory design, ensuring
that the voices of older adults and caregivers are central to
the evaluation process. For example, regular surveys, focus
groups, and usability testing can help identify areas for im-
provement and ensure that the technology remains aligned
with user needs [99]. Additionally, evaluation frameworks
should include provisions for auditing and accountability,
such as transparent logging and independent review.

Ultimately, standard evaluation frameworks must be adapt-
able enough to keep pace with rapid technological advance-
ments [107]. As Agentic AI evolves and new applications
emerge, evaluation criteria and methodologies should be
updated accordingly. By establishing robust, adaptable frame-
works, the elderly care community can ensure that Agentic AI
delivers sustained value and continues to meet the complex,
evolving needs of the ageing population.

V. CONCLUSION
Agentic AI represents a significant leap forward in the evo-
lution of elderly care, enabling personalized, adaptive, and
proactive support for older adults. By combining autonomous
reasoning, contextual understanding, and multi-agent collabo-
ration, these systems have the potential to address the complex
and dynamic needs of ageing populations, achieving im-
provement and scalability. The integration of Agentic AI can
enhance care coordination, empower caregivers, and foster
greater independence and well-being among seniors. Yet the
transformative promise of Agentic AI will only be realized
through a thoughtful, collaborative approach. Researchers,
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developers, healthcare professionals, caregivers, and policy-
makers must collaborate to ensure that these technologies
are developed and deployed ethically, inclusively, and with
profound respect for privacy and human dignity. Address-
ing challenges, such as data security, algorithmic fairness,
and accessibility, must remain at the forefront of innovation.
The future of elderly care lies in harnessing the strengths
of Agentic AI while remaining vigilant to its risks and lim-
itations. By prioritizing human-centered design, transparent
evaluation, and ongoing collaboration across disciplines, we
can build a future where advanced AI not only augments
healthcare delivery but also enriches the lives of older adults,
making care more compassionate, equitable, and responsive
for generations to come.

As this survey highlights, Agentic AI has promising po-
tential in elderly care, particularly through the use of LLMs
for personalized health assistance, cognitive engagement, and
companionship. While challenges such as data privacy, hallu-
cinations, and ethical considerations remain, the technology is
poised to significantly improve the quality of life for elderly
individuals. For practitioners and policymakers looking to
deploy Agentic AI in elderly care, we recommend the follow-
ing prioritized actions over the next few years:
� Focus on establishing standardized protocols to ensure

the ethical use of AI in elderly care, particularly regard-
ing data privacy and consent management.

� Ensure that AI solutions are compatible with existing
healthcare infrastructures and legacy systems to facilitate
seamless integration.

� Support research and development in multimodal in-
tegration to combine AI with physical and cognitive
interventions, providing a holistic approach to elderly
care.

By prioritizing these steps, stakeholders can ensure that the
deployment of Agentic AI in elderly care is both practical and
sustainable in the near future.
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