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The effects of different doses of Tai Chi on updating function in

college students: An fNIRS-based study
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Abstract: Objective: Updating function, a key component of executive function, refers to the ability to
actively store and retrieve working memory content based on task demands or new stimuli. This study
aimed to investigate the dose-dependent effects of Tai Chi on updating function and its neural mechanisms
in college students using functional near-infrared spectroscopy (fNIRS). Methods: Ninety college students
were divided into a low-frequency, long-duration Tai Chi group (TC1:3x50min/week), a high-frequency,
short-duration group (TC2: 5x30 min/week), and a control group. The updating function was assessed
using a 3-back task, and associated brain activation was measured with fNIRS before and after the
intervention. Results: Behaviorally, both Tai Chi groups showed significant improvements in 3-back task
accuracy compared to the control group, with no significant difference between the two exercise
regimens.Neurally, a significant interaction was found in the left supramarginal gyrus, where the TCI
group showed decreased activation post-intervention, suggesting enhanced neural efficiency. Additionally,
activation in the right inferior frontal gyrus increased over time across all groups. Conclusion: An 8-week
Tai Chi intervention effectively improves the updating function in college students. The findings suggest
that total exercise volume is a more critical factor than the specific frequency-duration combination. The
underlying neural mechanisms may involve both increased neural efficiency and neuroplasticity, with

different dosages potentially inducing distinct patterns of brain adaptation.
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