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[Purpose]

Changes in technical performance are thought to depend on neuroplasticity, and long-term, intensive training
in gymnastics is believed to induce reorganization of resting-state functional connectivity, a form of functional
neuroplasticity. However, the association between resting-state functional connectivity and D-scores remains
unclear. Therefore, this study aimed to clarify resting-state functional connectivity related to D-scores in
various gymnastic events among competitive gymnasts.

[Methods]

Resting-state fMRI data were acquired from 13 gymnasts and 30 controls. We analyzed all 132 ROIs, using
cerebellar ROIs (26 types) and sensorimotor ROIs (6 types) as seed regions, to examine whether intergroup
differences existed in resting-state functional connectivity strength between each pair of ROIs. Subsequently,
we evaluated the association between the intergroup differences in connectivity and D-scores using Spearman’
s rank correlation coefficient.

[Results]

The connection between cerebellar vermis VI and the right lingual gyrus showed a significant correlation with
the D-score for floor exercise; the connection between cerebellar vermis III and the right nucleus accumbens
showed a significant correlation with the D-score for pommel horse; and the connection between right
cerebellar lobules IV-V and the left frontal pole showed a significant correlation with the D-score for rings,
vault, and horizontal bar.

[Conclusion]

The characteristic connectivity patterns observed in gymnasts were correlated with D-scores across various
events. Each of the identified connectivity patterns and regions is considered to possess functions crucial for
gymnastics performance. This suggests that gymnastics training may induce unique forms of neuroplasticity.
Furthermore, comparisons of connectivity values and the direction of correlations indicate that functional
neuroplasticity changes induced by gymnastics training may be nonlinear.
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