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Abstract: Objective: This study was designed to investigate the effects of 16 weeks of Tai Chi training on
strength, tactile sensation, kinesthesia, and static postural control in older adults across distinct age strata.
It further sought to address critical gaps in the current literature, specifically the paucity of data on adults
aged 80 years and above, as well as the absence of comparative analyses regarding the efficacy of Tai Chi
across different age groups. Methods: Thirty-nine older adults were recruited via distribution of
promotional materials in local communities and stratified into three age groups: 60—69 years (n=13), 70-79
years (n=13), and 80-89 years (n=13). From August to December 2019, a certified Tai Chi instructor

delivered 16 weeks of Tai Chi training (4 sessions/week, 1 hour/session). Each session comprised a
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10-minute warm-up, 20-40 minutes of movement instruction/practice, and a 10-minute cool-down. The
participants' muscle strength, plantar tactile sensation, kinesthesia, and static postural control ability were
measured before the practice (Week 0) and after the practice (Week 17), respectively. Muscle strength of
hip abduction and ankle plantarflexion/dorsiflexion was measured using an IsoMed 2000 isokinetic
dynamometer; plantar tactile sensation of the participants was assessed with Semmes-Weinstein
monofilaments, with test sites including the big toe, first and fifth metatarsals, arch, and heel; kinesthesia
of knee flexion/extension and ankle plantarflexion/dorsiflexion was evaluated using a proprioception
testing device; the root mean square (RMS) of the center of pressure (COP) in the anteroposterior and
mediolateral directions was measured and calculated with a KISTLER force platform to reflect postural
control ability. The Shapiro-Wilk test was employed to test the normality of all outcome variables.
Two-way ANOVA was utilized for normally distributed data, and the Scheirer-Ray-Hare test for
non-normally distributed data. Post-hoc analyses (stratified t-tests with Bonferroni correction) were
performed as needed. Effect size was quantified via Cohen’s d. All analyses were conducted in SAS 9.4,
with a = 0.05. Results: Thirty-seven participants completed the study protocol, stratified as follows: 60—69
years (n=13, 7 females), 70-79 years (n=11, 7 females), and 80-89 years (n=13, 8 females).The
Shapiro-Wilk test was used to assess the normality of outcome variables, revealing that plantar tactile
sensation data exhibited a non-normal distribution, whereas those of muscle strength, kinesthesia, and the
root mean square (RMS) of the center of pressure (COP) conformed to a normal distribution. Therefore,
the Scheirer-Ray-Hare test and two-way analysis of variance (ANOVA) were employed for subsequent
data analyses, respectively. For muscle strength, relative peak torque data demonstrated a significant
increase in muscle strength across all participants pre- to post-intervention. Significant group main effects
were observed for ankle plantarflexion, ankle dorsiflexion, and hip abduction: the 80-89 years group
exhibited lower peak torques in ankle plantarflexion, ankle dorsiflexion, and hip abduction relative to the
60-69 years group; the 80—-89 years group had lower ankle plantarflexion peak torque in comparison to the
70-79 years group; and the 70-79 years group showed lower ankle dorsiflexion peak torque when
compared with the 60—69 years group. For plantar tactile sensation, a significant group-by-intervention
interaction was observed at the fifth metatarsal: the 80—89 years group exhibited a significant reduction in
tactile threshold pre- to post-intervention, whereas no significant changes were observed in the 60—69

years and 70-79 years groups. All participants demonstrated a significant reduction in tactile thresholds at
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the arch and heel post-intervention, and no significant group main effect on plantar tactile thresholds was
identified. For kinesthesia thresholds, significant group-by-intervention interactions were observed for
ankle plantarflexion and dorsiflexion, with the 80-89 years group exhibiting a significant reduction in
kinesthesia threshold pre- to post-intervention. A significant intervention effect was noted for knee
flexion/extension kinesthesia threshold, as all groups demonstrated a significant decrease in kinesthesia
threshold post-intervention. Significant group main effects were identified for ankle plantarflexion and
dorsiflexion: the 80—89 years group had significantly higher kinesthesia thresholds in ankle plantarflexion
and dorsiflexion relative to both the 60-69 years and 70-79 years groups. For static postural control,
analysis of the root mean square (RMS) of the center of pressure (COP) revealed a significant
group-by-intervention interaction in the mediolateral direction: the 80-89 years group exhibited a
significant decrease in mediolateral COP RMS pre- to post-intervention, whereas no significant changes
were observed in the 60—69 years and 70-79 years groups. No significant main group effect on COP RMS
was identified. Conclusion: This study provides evidence confirming that the strength and kinesthetic
abilities of adults aged 80 years and above are inferior to those of adults aged 60—80 years. Tai Chi training
exerts a beneficial effect on improving older adults’ strength, tactile sensation, kinesthesia, and static
postural control. It further yields additional enhancements in distal somatosensory function for adults aged
80 years and above—these enhancements may mitigate postural sway and partially counteract age-related
functional decline. Tai Chi represents a safe exercise modality for adults aged 80 years and above, which
contributes to the enhancement of their sensorimotor control. This study not only addresses the gaps in
current Tai Chi-related research, including the paucity of data on adults aged 80 years and above and the
absence of comparative analyses regarding the efficacy of Tai Chi across different age groups, but also
establishes a scientific foundation for developing exercise intervention programs for older adults.

Additionally, it holds significant potential utility in fall prevention among older adults.
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