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Impaired postural control following unanticipated single-leg
landings in female soccer players with chronic ankle instability
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Abstract

This study investigated postural control following unanticipated single-leg
landings in female soccer players with and without chronic ankle instability (CAI).
Eighteen female soccer players, including 10 CAI and 8 healthy controls, participated
in the study. They performed an unanticipated single-leg landing from a 20-cm box,
followed by one of three randomly cued tasks: a 20-s single-leg stance, a 90° side-
cutting, or a 90° cross-cutting. Angular variations of the lower limb joints in the
frontal and sagittal planes, as well as center of pressure (COP) data including total
trajectory length, mean velocity, range, and time-to-boundary (TTB) in both the
medial-lateral (ML) and anterior-posterior (AP) directions were collected during the
single-leg stance task. The CAI group demonstrated significantly greater midfoot
angular variation (0-5s:p =0.043; 5-20s: p =0.017), a longer COP trajectory
length (p =0.021), and higher COP ML velocity (p = 0.002). The mean of TTB
minima in the ML direction was also significantly lower in the CAI group (O-
5s:p=0.018; 5-20 s: p = 0.035). These findings suggest that female soccer players
with CAI demonstrated impaired postural control following unanticipated landings,
likely due to sensorimotor deficits. Incorporating spatiotemporal measures such as

TTB may improve postural control assessments in individuals with CAI.
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Transcutaneous vagus nerve stimulation reduces total striatal GABA+
content, increases Glu content, and facilitates early-phase motor learning
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Abstract

Objectives: Transcutaneous vagus nerve stimulation (tVNS) has emerged as a promising non-
invasive technique for modulating neuroplasticity. Previous studies have suggested that changes in
regional brain gamma-amino butyric acid (GABA+) signaling contribute to these effects, but
empirical neurophysiological evidence remains limited.

Materials and Methods: We investigated the neurophysiological and behavioral effects of tVNS
(200-ps pulses at 20 Hz, alternating 30 s ON—1 s OFF cycles, 30 min total duration) in healthy adults
using two experimental paradigms. In Experiment 1, GABA+ and Glutamate (Glu) levels were
measured in the left striatum (STR), dorsolateral prefrontal cortex (DLPFC), and sensorimotor cortex
(SM) of 34 participants by proton magnetic resonance spectroscopy (‘H-MRS) before and after
ipsilateral tVNS. In Experiment 2, 27 participants performed a right-hand force-control motor
learning task before, during, and after tVNS.

Results: In Experiment 1, tVNS significantly reduced GABA+ levels in the left STR (p < 0.05),
increased Glu levels in DLPFC (p < 0.05). In Experiment 2, the tVNS group exhibited a significant
decrease in target-line tracking error compared with the sham group 10 minutes after stimulation

onset, reflecting enhanced force control accuracy. (p < 0.05).
Conclusion: tVNS (1) led to a reduction in striatal GABA+ levels and an increase in DLPFC Glu in

healthy adults, and (2) facilitated early-phase motor learning. These findings may support the use of
tVNS as a potential noninvasive intervention to enhance motor performance for neurorehabilitation

and the treatment of motor disorders.
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