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Abstract
As population aging intensifies, smart home health monitoring systems have become a crucial
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support for elderly home health management. However, existing products often prioritize multiple
technologies over human-centered design, neglecting the physiological and cognitive aging charac-
teristics of seniors, resulting in poor usability and adaptability that fail to meet practical elderly
care needs. Human-centered design is central to optimizing product experiences for senior users,
while neurohuman factors provide a new approach to addressing age-friendly design challenges at
the cognitive level. This study systematically reviews current research on age-friendly human-cen-
tered design in smart home health monitoring systems across hardware compatibility, software in-
teraction, and functional services. Through case analyses of representative products, it examines
issues of “superficial age-friendliness” and employs the Persona and capability hierarchy frame-
works to discuss population heterogeneity and tailored design strategies. From a neurohuman fac-
tors perspective, the paper proposes future research directions—including cognitive load quantifi-
cation, integrated subjective-objective evaluation, multimodal adaptive interaction, collaborative
multi-party services, and hierarchical design—while addressing technical, cost, ethical, and privacy
challenges in real-world applications. These insights aim to provide theoretical foundations for de-
veloping intelligent elderly care products that better meet seniors’ needs and advance active aging
initiatives.
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