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Abstract : Objective  To analyze the biomechanical characteristics of single-leg stance and single-leg landing in the
dominant and non-dominant legs of volleyball players and explore the differences in static and dynamic balance abilities
between the two legs so as to provide theoretical guidance for the design of posture control training programs for volleyball
players. Methods

open and closed) and 40 cm box jump single-leg landing stability tests using both the dominant and non-dominant legs.

Twenty volleyball players were selected to perform 30-second single-leg stance tests ( with eyes

The study compared the differences in center of pressure (COP) parameters during static stance,joint angles and range of
motion at the moment of ground contact during landing, stability index ,loading rate,peak ground reaction force ( GRF),
and the time to reach peak ground reaction force. ReSUlts (1) Static balance ability: No significant differences were
observed in COP parameters between the dominant and non-dominant legs during single-leg stance with the eyes open
(P >0.05). However,during single-leg stance with the eyes closed, the maximum displacement and average velocity of
COP in the anterior-posterior direction of the dominant leg showed significant differences compared to the non-dominant
leg (P <0.05).(2) Dynamic balance ability : Significant differences were found between the dominant and non-dominant
legs in the anterior-posterior stability index , lateral stability index , vertical stability index ,and dynamic stability time calcu-
lated from GRF during single-leg landing ( P <0.05). During the landing cushioning phase, significant differences in knee
and ankle joint mobility were observed between the non-dominant and dominant legs (P <0.05). Additionally, the load-
ing rate during single-leg landing showed significant differences between the two legs (P <0.05) ,and the loading rate
symmetry index indicated lateralization. CONClUSION  There is lateralization in the balance abilities between the domi-
nant and non-dominant legs of volleyball players. In terms of static balance ability, the two legs exhibit similar perform-
ance under eyes-open conditions. However, under eyes-closed conditions, the dominant leg demonstrates better static bal-
ance in the sagittal plane, while the non-dominant leg relies more on visual compensation. In terms of dynamic balance a-
bility , the non-dominant leg performs better than the dominant leg,indicating lateralization between the two legs. In desig-
ning physical training programs for volleyball players, special attention should be paid to enhancing the static balance abili-
ty of the non-dominant leg under eyes-closed conditions and improving the dynamic posture control of the dominant leg.
This will help reduce the risk of landing injuries and improve the performance of single-leg support and force application

movements.

Key words: volleyball player; static and dynamic balance ability; lateralization; sports-induced injury
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Tab.2 Comparison of joint angles between the non-dominant leg and the dominant leg at the moment of touching the ground
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