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Abstract

Against the backdrop of accelerated population ageing globally and in China, the expanding older
population and structural shifts in care needs place increasing pressure on care systems in conti-
nuity, accessibility, and personalization. Intelligent elderly care systems enabled by IoT and Al im-
prove continuous monitoring and remote coordination; however, high-density device deployment
in home and institutional settings can introduce electromagnetic compatibility (EMC) issues and
link fluctuations under indoor multipath conditions, leading to sensor-data anomalies and reduced
alarm reliability. These issues may further affect technology acceptance, continued use, and quality-
of-life gains through older adults’ risk perception and perceived burden. Conductive polymers and
their composites, featuring low weight, flexibility, and tunable electromagnetic parameters, offer a
materials pathway for “interference suppression-link preservation-comfort enhancement”, with
shielding typically arising from reflection, absorption, and multiple internal scattering. This paper
develops a “problem-scenario-mechanism-effect” framework across telemedicine, smart home
monitoring, and wearable sensing, organizing evidence at material, system, and user levels, and in-
troducing theories of technology acceptance, risk society, trust, and sociotechnical systems to ex-
plain the pathway from comfort and trust to adherence and quality of life. Recommendations are
provided to address long-term stability, cost, and insufficient standardized evaluation in real care
settings.
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