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Current Situation and Prospects of Multimodal Screening Assessment and Physical

Factor-Based Synergistic Intervention for Cognitive Impairment

HU Xiquan', LIU Yuanwen, ZHANG Liying
Department of Rehabilitation Medicine, The Third Affiliated Hospital, Sun Yat-Sen University, Guangzhou 510630, China

Abstract

With the rapid aging of the population, the prevention and management of cognitive impairment have emerged as a

critical public health issue. This paper provides a systematic review of recent advances in multimodal screening assessment and

physical factor-based synergistic interventions for cognitive impairment. It summarizes the current applications of both traditional

cognitive scales and digital screening tools, including computerized neuropsychological tests, mobile health applications, and

multimodal behavioral sensing technologies. The review also traces the evolution of cognitive impairment assessment from
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standalone scales to multimodal precision assessment. It focuses on the mechanisms and potential of physical factor technologies,
such as transcranial magnetic, electrical, acoustic, and optical stimulation, and their synergistic strategies in modulating
neuroplasticity and enhancing cognitive function. Based on this foundation, the paper further projects future trends toward intelligent,
precise, and synergistic development in this field. It systematically analyzes the challenges hindering their practical application,
including issues related to standardization, mechanistic research, clinical translation, and workforce training. Corresponding
recommendations are proposed to inform early identification and precise intervention for cognitive impairment.

Keywords cognitive impairment; multimodal screening; physical factor; neuromodulation; synergistic intervention
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