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Abstract

Objective: With the accelerated aging process in my country, sarcopenia has become a serious public
health challenge that severely impairs the functional independence and healthy lifespan of the el-
derly. Under the national strategies of “Healthy China” and “Smart Elderly Care”, rehabilitation ro-
bots are considered a key technology to address the challenges of sarcopenia and achieve proactive
health. However, their actual implementation faces difficulties such as low acceptance and weak
willingness to continue using them among elderly users. This study aims to deeply explore the un-
derlying motivations and multidimensional barriers to the use of rehabilitation robots by sarcope-
nia patients in the context of smart elderly care, in order to provide theoretical basis and practical
strategies for overcoming the application impasse. Methods: This study adopted literature review
and case analysis methods, using authoritative databases such as Web of Science and CNKI to sys-
tematically review relevant literature from 2015 to 2025. The study constructed a composite theo-
retical framework integrating the Technology Acceptance Model (TAM) and the Unified Theory of
Acceptance and Use of Technology (UTAUT), and combined it with empirical cases of supply-side
reform in smart elderly care in Shaanxi Province. It deeply analyzed the core elements in “human-
machine-environment” interaction from the dimensions of performance expectancy, effort expectancy,
social influence, and facilitating conditions. Results: The study found that patients’ motivations for
using rehabilitation robots showed a significant hierarchical progression: from the physiological
need to restore walking and self-care abilities, to the precise rehabilitation needs that align with
clinical resistance training principles, and finally to the higher-level psychological needs of achieving
autonomy in life and social connection. However, the hindering factors were more significant, with
the core problem being a serious “supply-demand mismatch” in the field of rehabilitation robots;
existing technologies are mostly developed based on stroke hemiplegia models, focusing on unilat-
eral compensation, which seriously deviates from the pathological characteristics of sarcopenia pa-
tients, such as “uniform bilateral muscle weakness” and “large gait fluctuations”. This leads to risks
of physical injury due to misalignment of joint axes in the hardware, and distortion of electromyo-
graphic (sEMG) signal acquisition due to dry skin in the elderly, exacerbating the “human-machine
conflict” effect and technological anxiety. Furthermore, the high equipment costs and the “service
vacuum” in home-based maintenance systems constitute insurmountable environmental barriers.
Conclusion: Under the context of smart elderly care, the root cause of the difficulties in applying
rehabilitation robots lies in the failure of technological supply to adaptively evolve to the charac-
teristics of “aging.” To break this deadlock, future research and development must complete a par-
adigm shift from “neurological injury rehabilitation” to “age-appropriate functional enhancement”,
focusing on solving biomechanical adaptability and multi-modal sensing robustness issues. Simul-
taneously, it is recommended to build a dual-driven model of “product + service” on the supply side,
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accelerating the training of professional rehabilitation personnel to fill the service gap, thereby pre-
cisely matching the vast rehabilitation needs of sarcopenia patients.
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