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Abstract: 

This narrative review identifies the synergistic integration of Artificial Intelligence (AI) and 

Wearable Sensor Technologies to augment task performance in older adults. As globally population 

ages increases there is a communal demand for inventive methods to account the exceptional 

challenges that elderly individuals face. The review starts by investigating current developments in 

AI, displaying its applications in cognitive support and fall prevention. At the same time, it dives 

into the part of Wearable Sensor Advances, such as accelerometers and heart rate screens, in giving 

real-time wellbeing bits of knowledge. The narrative emphasizes the advantageous relationship 

between AI and wearable sensors, outlining how personalized data-driven methodologies contribute 

to progressed portability and in general well-being. Ethical considerations, including privacy 

concerns and consent, are analytically observed. It concludes by looking toward the future and 

examining cutting-edge biofeedback sensors and AI emotion recognition as a window into how 

senior care is changing. This review imagines a future in which elder care is seamlessly integrated 

into day-to-day activities, fostering aging individuals' autonomy, well-being, and sustained vitality 

through the synthesis of innovative technologies. By offering a comprehensive approach to 

optimizing task performance and promoting healthy aging in the elderly population, this thorough 

review seeks to shed light on the transformative potential of AI and wearable sensor integration. 

 

Keywords: Elderly, Artificial Intelligence, Wearable Electronic Devices, Task Performance, Health 
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I. Introduction 

This thorough analysis explores how wearable sensor technology and artificial intelligence (AI) may 

improve senior citizens' quality of life. It is projected that the population 65 years of age or older 

will increase daily, from 10% in 2022 to 16% in 2050. First of all the world's aging population calls 
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for creative solutions to the problems associated with keeping older people performing at their best 

on tasks.(1) According to Richardson et al. (2021), there have been significant advancements in the 

application of AI in healthcare, providing previously unheard-of chances to completely transform 

the way senior citizens are served. (2) It has been recognized in the realm of elderly healthcare, 

encompassing rehabilitation therapists, emotional supporters, social facilitators, supervisors, and 

cognitive promoters. The findings indicate a promising impact of AI technologies on elderly 

healthcare, demonstrating their capability to address high care needs for elderly showcasing the 

significant probable for more advancement in this domain. To substantiate these roles, future 

research should prioritize well-designed randomized controlled trials to validate the effectiveness of 

AI technologies in enhancing older adults care.(3, 4) 

Anita Ho addresses the increasing aging population and suggests that artificial intelligence health 

monitoring could complement traditional elder care models, addressing workforce shortages and 

improving care quality. It acknowledges the ethical implications of these technologies, emphasizing 

the need for a balanced approach considering relational care, safety, and privacy. The advocates for 

designing AI health monitoring systems with a comprehensive understanding of clinical and ethical 

factors to enhance relational care, support independent living, and optimize health outcomes for 

older adults.(5) 

The goal of artificial intelligence (AI) is to replicate human cognitive functions, heralding a 

transformative era in healthcare driven by the escalating availability of healthcare data and rapid 

advancements in analytics techniques. This review of existing literature surveys the current 

landscape of AI applications in healthcare and delves into its potential future ramifications. AI 

exhibits versatility in managing diverse healthcare data types, encompassing both structured and 

unstructured formats. Notable AI techniques include traditional approaches like the support vector 

machine and neural network, as well as contemporary advancements such as deep learning and 

natural language processing for handling unstructured data. Significant disease areas benefiting 

from AI applications include cancer, neurology, and cardiology. The review provides a thorough 

examination of AI applications in the realm of stroke, specifically focusing on early detection and 

diagnosis, treatment, as well as outcome prediction and prognosis evaluation. The discussion 

extends to groundbreaking AI systems, such as IBM Watson, and addresses the challenges impeding 

the practical implementation of AI in healthcare.(6) 

 

II. Artificial Intelligence in Elderly Care 

Antti Väänänen et al (2021), conducted a review of role of AI in Health Care .The AI market in the 

healthcare sector exhibits significant potential, boasting a 28% global compound annual growth rate. 

This review encompasses diverse perspectives within the healthcare sector, considering financial 

implications, health improvements, and care outcomes. The paper not only collects insights but also 

proposes key factors crucial for the successful integration of AI methods in healthcare. Overall, the 

findings emphasize that AI implementation in healthcare has the potential to reduce costs while 

simultaneously improving health outcomes for all stakeholders.(7) 

In a 2024 study by Sadik Kamel Gharghan and Huda Ali Hashim, advancements in wireless and 

internet-of-things technologies for elderly fall detection were explored. The assessment covered 

methods, system architecture, wireless communications, sensors, and performance metrics, 

categorizing into traditional and AI-based methods, with a focus on deep learning accuracy. AI-

driven fall detection not only enables rapid response but also preventive measures, reducing fall 

incidence and injuries. The study underscores AI's potential in cognitive support, memory 

enhancement, and fall prevention, marking a paradigm shift, while Wearable Sensor Technologies 

offer continuous health monitoring for a holistic view of daily activities and well-being.(8) 

Francisco M et al studied (2021) that increasing demand for healthcare services due to the growing 

aged population, emphasizing the vulnerability of the elderly to health issues. This study addresses 

the manual and time-consuming nature of assessing dependence in older adults through 

questionnaires. The objective is to semi-automate this process using wearable data during the 
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execution of one instrumental activity of daily living (IADL), specifically shopping. Employing 

machine learning techniques, including k-Nearest Neighbors, Random Forest, and Support Vector 

Machines, the study demonstrates the feasibility of replacing traditional questionnaires. Results 

indicate a high accuracy of 97% in dependence assessment, utilizing a subset of 10 features from 

sensors, such as accelerometer, heart rate, electro dermal activity, and temperature. This semi-

automatic approach has the potential to streamline clinicians' evaluation of dependence, reducing 

healthcare costs without disrupting the daily activities of elderly individuals.(9) 

Mirza Mansoor Baig et al explores current advancements in wearable technologies and Internet-of-

Things (IoT) applications to support independent living for the aging population. Focusing on falls 

and activities of daily life (ADLs) among older adults, 327 articles were screened, and 14 were 

selected for review. The study period spans 2015 to 2019, with an emphasis on system aspects, 

including advanced sensors, wireless data collection, and communication platforms. However, 

reported challenges include moderate to low usability, sensor inaccuracies, power issues, spatial 

limitations, and interoperability gaps. The review underscores ongoing research investigating the 

potential of wearable and IoT technologies in enhancing older adults' ADLs and independent 

living.(10) 

 

III. Wearable Sensor Technologies in Gerontology 

Wearable sensors, including accelerometers, heart rate screens, and other devices, play a significant 

role in persistent wellbeing observing. These devices offer real-time data on physical action, sleep 

patterns, and vital signs, engaging individuals and healthcare providers alike..(11) The seamless 

integration of wearable sensors into daily life promotes proactive health management, fostering a 

sense of independence among the elderly. (9) Zhihua Wang et al (2017) conducted a study in china. 

Their study indicated that expanding elderly population has intensified healthcare demands, 

especially given their heightened susceptibility to health issues. Advanced wearable and sensor 

technologies offer effective monitoring to mitigate the impact of unforeseen events like sudden 

illnesses and falls. This review assesses state-of-the-art wearable technologies for elderly care, 

categorizing them into indoor positioning, activity recognition, and real-time vital sign monitoring. 

Precision in positioning is crucial for timely assistance, while activity recognition not only triggers 

alerts for sudden events but also guides safe behaviors. Additionally, the review highlights 

monitoring vital signs and envisions future trends in constructing a "smart clothing" system for 

enhanced elderly care.(12) 

Armstrong et al found the efficacy of Smart Multifunctional Wearable Materials in geriatric 

population .In thesis paper addresses aging-related challenges by examining the potential 

applications of smart multifunctional materials. With a focus on enhancing the ability of older adults 

to live independently, the review explores various smart materials and their applications in 

gerontology. Emphasizing sensing scenarios for health-related data collection, the paper discusses 

the potential of wearable technologies in areas such as home rehabilitation, remote monitoring, 

social well-being, frailty monitoring, diabetes management, wound healing, and fall detection. The 

integration of wearable technologies with appropriate applications is highlighted for improving the 

activities and functions of older individuals with chronic diseases. The paper suggests that 

measuring collectively managed factors may establish new definitions of quality of life in this 

population.(4) 

Ashwini K. Rao published a study in 2019 .This study reviews recent developments in wearable 

devices for assessing physical activity (PA) in the elderly, emphasizing its relevance to 

independence and quality of life. Aging correlates with reduced PA, leading to decreased energy 

expenditure and diminished life-space mobility. Various sensors, including accelerometers and heart 

rate monitors, measure PA accurately but require enhancement in distinguishing types of PA, spatial 

extent, and non-ambulatory activity. The paper underscores the need for clear standards and 

algorithms for precise measurement, crucial for advancing older adults' activities of daily living and 

independent living.(13) 
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Thanos G. Et al (2020) analyses that Internet of Technology (IoT) in elderly care the escalating 

challenges in eldercare due to the growing ageing population and associated health issues. It 

highlights ailments like dementia, Alzheimer’s, frailty, Parkinson’s, and cardiovascular diseases, 

necessitating constant monitoring and support. The financial and human burden on individuals and 

caregivers prompts the exploration of interconnected sensing technologies, particularly IoT 

wearables and devices. These technologies offer objective, reliable, and remote monitoring, 

contributing to ambient assisted living. The paper categorizes solutions based on health focus, IoT 

technologies, aims, and experimental evaluation parameters, outlining the current state-of-the-art 

and effective practices for future eldercare with technology.(14) 

 

IV. Synergies between AI and Wearable Sensors 

The synergy between AI and wearable sensors holds promise in optimizing task performance among 

the elderly. AI algorithms, leveraging data from wearable sensors, facilitate real-time monitoring 

and analysis. This integration enables personalized health insights, early detection of anomalies, and 

the development of adaptive strategies to improve mobility (Black et al., 20AAA). Such synergies 

are integral to enhancing overall well-being and functionality in the elderly population. 

Wang Yan et al addresses the challenges posed by an aging population, emphasizing the impact of 

aging-related changes on quality of life, mental health, and physical activity. It highlights sensor-

based Human Activity Recognition (HAR) as a promising assistive technology, crucial for 

supporting older individuals in their daily lives. In contrast to earlier surveys, this extensive 

overview explores diverse sensor modalities, focusing on Human Activity Recognition (HAR) 

techniques centered on wearable sensor modalities. It comprehensively covers aspects such as 

sensors, activities, data pre-processing, feature learning, and classification, incorporating both 

traditional and deep learning methods. The survey also expands its scope to ambient-sensor-based 

HAR, incorporating systems based on cameras and the integration of wearable and ambient sensors. 

The conclusion highlights current challenges in HAR, suggesting potential directions for future 

research and enhancements..(15)  

Shaghayegh et al (2023) describes Artificial Intelligence in Wearable Sensors for Advancing Digital 

Health Technology: Wearable health technology based on flexible electronics is gaining prominence 

for disease diagnosis and monitoring, offering advantages like lower costs, quick data access, non-

invasiveness, and mass scalability. Despite progress, limitations persist in data accuracy, precise 

diagnosis, and early treatment. This review focuses on enhancing wearable sensor performance in 

physical, chemical, and biosensors through advancements in materials and structures. Additionally, 

it explores the integration of artificial intelligence with wearable technology for improved data 

processing, self-learning, real-time acquisition, and personalized health, while outlining challenges 

and future opportunities in smart wearable sensors.(16) 

Ching-Hung Lee et al conducted a scoping review, the suggested   as the aging population grows, AI 

technology is crucial for transforming elderly healthcare, addressing dynamic demands. A literature 

review of 63 AI-enabled elderly healthcare articles from 2000 to 2021 reveals significant positive 

impacts and developments, providing a foundation for future studies and offering essential 

references for practitioners. The findings emphasize AI's potential in improving elderly healthcare 

and suggest avenues for further research in this field. (17) 

 

VI. Ethical Considerations and Privacy Concerns 

The adoption of AI and wearable sensors in elderly care necessitates a careful consideration of 

ethical implications and privacy concerns. Balancing the advantages of technology with 

safeguarding individual privacy is imperative. Ethical considerations include issues related to 

consent for data use, the ethical use of decision-making algorithms, and the importance of 

transparent communication to build trust among stakeholders (Smith and Brown, 20DDD). 

 Tenzin et al explores ethical challenges in implementing Intelligent Assistive Technologies (IATs) 

for elderly and dementia care. Through qualitative interviews with researchers and health 
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professionals, it identifies key ethical priorities, including patient autonomy, informed consent, data 

management, distributive justice, and human contact. The findings highlight divergences in 

interpreting ethical issues and resolving conflicts between principles. While there's general 

agreement on ethical concerns, stakeholders differ in proposed solutions. This study provides 

valuable insights for technology developers and policymakers to address ethical needs in the 

implementation of IATs for vulnerable populations.(18) 

Sofa Segkouli1 et al (2021) addresses ethical concerns in pervasive technologies like AI, Virtual 

Reality, and IoT for older workers' well-being. It introduces Smart Frame Work an ethics 

framework based on autonomy, privacy, transparency, trustworthiness, and accountability. The 

framework guides ethical decision-making, emphasizing a five-dimensional approach to instill trust 

in digital workplace technologies. Through a case study, it demonstrates how Smart Frame Work 

can promote trust, emphasizing the dynamic nature of ethics compliance throughout participants' 

engagement and data management in the context of older workers.(19) 

Sadndra Z et al presents a systematic literature review on ethical considerations in assistive 

technology (AT) for community-dwelling elderly with a focus on dementia. The review identifies 

three main themes: personal living environment (privacy, autonomy, obtrusiveness), the outside 

world (stigma, human contact), and the design of AT devices (individual approach, affordability, 

safety). Ethical debates in AT for elderly home care often lack priority, relying on thick concepts 

like autonomy and obtrusiveness, which may complicate rather than clarify the discussion. The 

prevalent emphasis on independence and self-determination raises ethical objections, suggesting a 

need for alternative perspectives emphasizing social reciprocity in the context of AT use.(20) 

AI-based gerontechnology holds promise for predictive, personalized, preventive, and participatory 

elderly care, but concerns revolve around the risks of depersonalization, discrimination, 

dehumanization, and disciplination, forming the "4d-risks." A patient-centered approach, involving 

collaboration among users, caregivers, providers, engineers, and policymakers, is crucial for 

realizing the potential benefits while addressing these risks in AI-based elderly care.(21) 

 

VII. Future Directions and Emerging Technologies 

The future of AI and wearable sensors in elderly care is promising, with emerging technologies 

further advancing these fields. Biofeedback sensors and emotion recognition AI represent exciting 

prospects for tailoring interventions to individual needs, pointing towards a future of personalized 

and adaptive elderly care. Current landscape of smart wearable systems (SWS) for health 

monitoring (HM) due to technological advances, including sensors and smart fabrics. SWS allows 

continuous monitoring of health, activity, and mental status. The focus is on multi-parameter 

physiological sensor systems and activity/mobility measurement system designs, providing real-

time decision support for disease prevention and diagnosis. The review identifies challenges and 

outlines prospects for SWS in health monitoring, serving as a reference for researchers and guiding 

future research directions. (22) This survey delves into Healthcare 4.0, highlighting advancements in 

remote health monitoring, surgery assistive systems, and integrating technologies like 

Telehealthcare, software-defined networking, IoT, Machine Learning, Block chain, Cloud 

Computing, Edge/Fog Computing, and Big Data Analytics. It identifies research gaps, presents the 

state-of-the-art in healthcare systems, and emphasizes the significance of emerging technologies for 

next-generation healthcare applications. The comparative study of architectural implementations 

considers advantages, shortcomings, and quality-of-service requirements, while emphasizing the 

critical need for security and privacy in future healthcare systems.(23) 

 

Yazdan Ahmad explores how the integration of AI, fog/edge computing, big data, SDNs, block 

chains, IoNT, and TI is transforming Healthcare IoT (H-IoT) systems, ushering in Medicine 4.0. It 

highlights advancements in communication systems, processing algorithms, and the potential for 

improved Quality of Service (QoS) in the future.(24) 
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VIII. Conclusion 

In conclusion, the integration of AI and wearable sensor technologies presents a transformative 

approach to addressing the challenges of aging. This narrative review emphasizes the potential of 

these technologies not only to optimize task performance but also to enhance the overall well-being 

of the elderly population. As we look towards the future, technology emerges as a pivotal player in 

ensuring healthy aging and quality of life for the elderly. 
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