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Effects of Different Dynamic Squats on
Biomechanics of Lower Limbs of Basketball Players

YU Wel

Physical Culture Institute , Leshan Normal University, Leshan Sichuan 614000, China

Abstract: The changes of kinematics and dynamics parameters in squat, tiptoe squat, seat squat and half
squat have been explored in this paper. The biomechanical parameters of 15 healthy college basketball am-
ateurs engaged in four squatting movements have been obtained by synchronous kinematics and dynamics
tests. The results show that, 1) the forward inclination angle was the largest squat, the second was half
squat, and the smallest squat on tiptoe, while the forward inclination velocity was the fastest squat, the
second was full squat, and the smallest squat on tiptoe; 2) the horizontal displacement of the seat squat
was the largest, followed by the squat on tiptoe, the smallest squat and half squat in different dynamic
squat modes, while the vertical displacement was the seat squat and half squat. Full squat is the largest,
followed by tiptoe squat, and half squat is the smallest; 3) the front and back movement of pressure center
is tiptoe squat, followed by seat squat, and half squat, while left and right movement is tiptoe squat, fol-
lowed by seat squat, and half squat; and 4) the peak vertical force of squat stage is independent of the type
of dynamic squat, and the peak vertical force of standing period is the smallest. Values appear significantly
later than squatting. It is concluded that, when dynamic squatting is used as fitness exercise or muscle
strength training, the lower limb joint load should be less and the movement is relatively stable. With the
increase of muscle strength, the load of the joint during exercise should be reduced, and then full squatting
should be performed to reduce the risk of lower limb injury.

Key words: dynamic squatting mode; kinematics; dynamics; sports training
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