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Abstract: Research purpose: The elderly mainly rely on proprioception and skin sensation to
maintain balance. Proprioception ensures joint stability, and gait instability may link to reduced foot
skin sensation. Existing studies confirm Tai Chi improves the elderly’s skin sensitivity and
proprioception, boosting balance and lowering fall risk. As peripheral nerves may have morphological
changes when sensory loss occurs, Tai Chi’s effects on foot skin sensitivity and proprioception may
differ between elderly people with and without sensory loss. This study explores such differences to
offer new fall-prevention ideas. Research Methods: G*Power 3.1 calculated a minimum sample size
of 11 (0=0.05, 80% statistical power). Inclusion criteria: aged >65, no Tai Chi experience. Exclusion
criteria: history of central nervous system dysfunction, trauma/disease affecting gait/posture, plantar
ulcers or cardiac pacemakers. Both groups received 16-week Tai Chi intervention. Shapiro-Wilk test
checked normality; repeated-measures two-way ANOVA (normal data) or Scheirer-Ray-Hare test
(non-normal data) analyzed time effect and time-group interaction. Significant interactions led to
paired t-tests or Wilcoxon tests. SAS 9.4 was used (0=0.05). Research Results: 47 participants were
randomly grouped (sensory loss/control). Sensory loss meant no perception of 5.07
Semmes-Weinstein monofilament on the sole. Finally, 36 completed the study (17 control, 14 sensory
loss). At weeks 0 and 17, the two groups had a significant interaction at the heel (p=0.046, F=4.419),
with the sensory loss group’s heel sensitivity threshold lower at week 17 (p=0.034). Time affected the
hallux (p=0.027), with both groups’ thresholds lower. For proprioception, interactions existed in knee
flexion/extension and ankle plantar flexion (all p<0.05). The sensory loss group’s thresholds dropped
in all three; the control group only in knee flexion (p=0.029). Research Conclusions: Tai Chi
improves skin sensitivity and proprioception in both groups, with more improvements in the sensory
loss group. Its semi-squat posture exercises joint muscles, enhancing stability and proprioception. The

elderly are advised to practice Tai Chi early.
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