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( Abstract )

[Objective] This study aimed to verify the short-term effectiveness of a comprehensive whole-body fall-
prevention intervention focusing on motor-ability perception errors and sensory discrimination among community-
dwelling older adults. The motor-ability perception error was defined as the discrepancy between an individual's
predicted performance before movement and the actual measured value. Sensory discrimination was defined
as the ability to accurately identify the position and distance between body parts. Because impaired sensory
discrimination may lead to inaccurate movement prediction and increased perception errors, this study examined
whether improving sensory discrimination contributes to reduced motor-ability perception errors.

[Methods] Twenty-eight community-dwelling older adults aged > 65 years who attended a senior welfare center
in Gunma Prefecture were randomly assigned to an intervention group (n = 14), which received a whole-body
sensory-motor intervention program focusing on perception error and sensory discrimination, or a control group
(n=14), which performed standard fall-prevention exercises for one month. Motor-ability perception error was
calculated as the difference between predicted and actual performance in maximum step length, Functional Reach
Test (FRT), and a timed up-and-go test (TUG). Sensory discrimination was evaluated using a finger-to-target
test.

[Results] Maximum step-length misperception significantly improved in the intervention group compared to the
control group (p=0.034). Sensory discrimination also improved significantly (p = 0.038). Improvements in FRT
and TUG errors did not reach statistical significance. All participants completed the program without dropping
out or experiencing adverse events.

Conclusion : This comprehensive whole-body intervention improved movement prediction accuracy and sensory
discrimination, suggesting its potential to reduce fall risks. It was also feasible and safe to implement within a
short period. Further studies with longer follow-up periods, larger sample sizes, and multidimensional outcomes
are required.

Keywords )

Fall prevention, motor-ability perception error, sensory discrimination, community-dwelling

older adults, randomized controlled trial

Corresponding author : Ryosuke MIYADERA, Department of Occupational Therapy, Faculty of Graduate School of Human
Health Sciences, Tokyo Metropolitan University
7-2-10, Higashiogu, Arakawa-ku, Tokyo 116-8551, Japan
TEL : +81-3-3819-1211 (Main), Ext465 E-mail : miyadera@tmu.ac.jp
Received : October 1, 2025 Accepted : December 16, 2025




