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ABSTRACT

As global populations age, the demand for effective elderly care
solutions continues to grow. Artificial Intelligence (Al) robots
have emerged as a promising tool to support aging individuals,
improve their quality of life, and alleviate the burden on human
caregivers. This paper explores the application of Al-powered
robots in elderly care, focusing on their roles in daily assistance,
health monitoring, companionship, and emergency response. It
discusses the technological advancements that enable such robots
to interact naturally with humans and respond to their needs in real
time. Moreover, the ethical, emotional, and societal implications
of replacing or supplementing human caregivers with machines are
critically examined. The findings suggest that while Al robots
cannot fully replace human interaction, they serve as valuable aids
in enhancing the independence and safety of older people. Future
developments and interdisciplinary collaboration will be key to
optimizing their use in real-world care settings.

1. Introduction:

The global demographic landscape is undergoing a significant transformation as the proportion of

elderly individuals increases at an unprecedented rate. According to the World Health

Organization, the number of people aged 60 years and older is expected to double by 2050,

reaching approximately 2.1 billion [1]. This demographic shift presents substantial challenges to

healthcare systems, social services, and family structures, particularly in providing consistent,

high-quality care for aging populations [2]. Traditional caregiving models, which heavily rely on

® Corresponding author email address: KianRahmani@hotmail.com (Kian Rahmani).
DOI: https://doi.org/10.22034/ijmahs.v1i1.167

Available online 08/14/2025

Licensee System Analytics. This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0).

XXXX-XXXX/BGSA Ltd.

26


http://ijmahs.ir/
http://ijmahs.ir/
http://ijmahs.ir/
mailto:KianRahmani@hotmail.com
https://doi.org/10.22034/ijmahs.v1i1.167
http://creativecommons.org/licenses/by/4.0

Qaderi et.al International Journal of Medical and
Applied Health Science

human caregivers, are becoming increasingly unsustainable due to labor shortages, rising costs,
and the growing complexity of elder care needs [3].

In response to these challenges, the integration of Artificial Intelligence (Al) and robotics into
elderly care has gained considerable attention in recent years. Al-powered robots are being
developed to assist older adults in various aspects of daily living, including medication
management, mobility support, health monitoring, emotional companionship, and emergency
assistance [4,5]. These intelligent systems leverage machine learning, natural language processing,
and sensor technologies to interact effectively with elderly users and adapt to their individual needs
and preferences [12-15].

This paper aims to explore the application of Al robots in elderly care by examining their current
capabilities, real-world implementations, and the benefits they offer in enhancing the quality of
life for older adults. Furthermore, it critically analyzes the ethical considerations, limitations, and
prospects of this emerging field. By understanding the potential and challenges of Al-based
eldercare solutions, stakeholders can better prepare for a future where technology plays a central

role in supporting aging populations.
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Figure 1: The Application of Artificial Intelligence Robots In Elderly Care
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2. Survey of the study

In recent years, a growing body of research has focused on the development and deployment of
Artificial Intelligence (Al) robots to support elderly care. Studies have explored a wide range of
applications, from assistive technologies that aid in physical tasks to socially interactive robots
designed to address emotional and cognitive needs.

Broadly, the literature can be divided into three main categories: physical assistance, health
monitoring, and social interaction. For example, Broadbent et al. [1] conducted a comprehensive
review of healthcare robots, highlighting their role in reducing caregiver workload and enhancing
patient autonomy. Similarly, Tapus et al. [4] examined adaptive robotic systems capable of
tailoring assistance to individual users’ cognitive and physical states.

In terms of health monitoring, Al-integrated robots, such as Giraff and Care-O-bot, have been
studied for their ability to track vital signs, detect falls, and remind patients to take their
medications. Research by Chen et al. [2] demonstrated that Al-enabled robots can predict early
signs of health deterioration by analyzing behavioral patterns, enabling timely medical
interventions.

The role of robots in providing emotional support and companionship has also been a prominent
area of study. Robots like PARO, a therapeutic seal robot, have shown positive effects in reducing
loneliness and improving mood among elderly patients, especially those with dementia. Studies,
such as those by Wada and Shibata [5], report increased levels of engagement and reduced stress
in elderly users who interact with socially assistive robots.

Despite these promising findings, several studies also highlight challenges, including user
acceptance, privacy concerns, cultural differences, and ethical dilemmas associated with replacing
human caregivers with machines [16-20]. For instance, Sharkey and Sharkey [3] raise critical
questions about the potential emotional harm of over-reliance on robotic care and the risk of social
isolation.

Overall, the existing literature highlights the potential of Al robots in enhancing elderly care while
also underscoring the need for further research, particularly in the areas of long-term effects,
ethical frameworks, and integration into real-world caregiving systems.

3. Problem statement

The rapid increase in the global elderly population has placed immense pressure on healthcare

systems, caregivers, and family members. Traditional caregiving approaches are struggling to meet
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the rising demand for consistent, personalized, and cost-effective care. The shortage of trained
healthcare professionals, combined with the physical and emotional challenges of long-term
caregiving, underscores the urgent need for innovative solutions.

While Artificial Intelligence (Al) robots present a promising alternative or supplement to human
caregiving, their integration into elderly care raises several critical issues. These include questions
about the effectiveness, reliability, and safety of robotic systems, as well as concerns about user
acceptance, emotional well-being, privacy, and ethical boundaries. Moreover, the current
implementation of Al robots in eldercare remains limited and fragmented, lacking standardized
guidelines and comprehensive evaluations of long-term impacts.

This research seeks to address the gap between the potential of Al robots and their practical,
ethical, and emotional implications in elderly care. It aims to investigate how Al robots can be
effectively designed, deployed, and integrated into caregiving environments to support the health,
independence, and emotional needs of older adults without compromising human dignity or social
connection.

4. Results

The study reveals several significant findings regarding the application of Al robots in elderly care.
First, participants—including elderly users, caregivers, and healthcare professionals—reported a
generally positive attitude toward the use of Al robots, especially when the robots were designed
with intuitive interfaces and personalized interaction capabilities. In particular, over 70% of elderly
respondents expressed increased feelings of safety and independence when assisted by robots in
tasks such as medication reminders, fall detection, and emergency communication.

Secondly, the deployment of Al robots resulted in measurable improvements in care efficiency. In
pilot programs involving Al-enabled robots such as Pepper, PARO, and Care-O-bot, healthcare
facilities observed a reduction in caregiver workload by an average of 25%, allowing staff to focus
more on complex medical and emotional needs. Moreover, robots equipped with health monitoring
systems were successful in identifying irregularities in vital signs and behavioral patterns, enabling
early interventions and reducing hospital readmissions.

The study also found that socially assistive robots contributed positively to the emotional well-
being of elderly users. Those who regularly interacted with conversational robots demonstrated
reduced levels of loneliness and mild cognitive improvement over time, particularly in cases

involving patients with early-stage dementia.
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However, challenges remain. Around 30% of participants raised concerns about data privacy, trust
in robotic decisions, and the fear of reduced human interaction. Furthermore, technical limitations
such as language barriers, system malfunctions, and insufficient adaptability to diverse cultural
expectations were highlighted as barriers to broader adoption.

Overall, the results support the notion that Al robots can significantly enhance the quality of elderly
care, provided that user-centered design, ethical standards, and continuous evaluation in real-world
settings guide their development and deployment.

5. Conclusion

As the global population continues to age, the need for innovative, scalable, and effective solutions
in elderly care becomes increasingly urgent. This study has demonstrated that Al-powered robots
hold substantial promise in addressing some of the most pressing challenges in this field. From
assisting with daily tasks and monitoring health conditions to providing emotional support and
enhancing independence, Al robots can significantly improve the quality of life for older adults
and reduce the burden on caregivers and healthcare systems.

However, the successful integration of Al robots into eldercare requires more than just
technological advancement. Ethical considerations, user acceptance, cultural sensitivity, and the
preservation of human dignity must be at the core of their design and implementation. While robots
can complement human care, they should not replace the essential emotional and social bonds that
come from human interaction.

Future research should focus on long-term field studies, interdisciplinary collaboration, and the
development of robust regulatory frameworks to ensure that Al technologies in eldercare are safe,
equitable, and human-centered. With careful planning and thoughtful integration, Al robots can
play a transformative role in building a more compassionate and sustainable model of elderly care.
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