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Dynamic effects of super-isometric resistance training on the joints of lower limbs
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Abstract: In order to measure the angular velocities and angular accelerations of the joints of lower limbs making a 

vertical jumping move before and after super-isometric resistance training, to calculate the rigidities of the joints of 

lower limbs, and to observe the dynamic effects of super-isometric resistance training on the joints of lower limbs, 

the authors randomly divided 16 young male basketball players into a super-isometric resistance training group and 

a conventional training control group, collected kinetic and dynamic data of each move by using VICON and a 3D 

force measuring station, calculated the angular velocities and angular accelerations of the joints of lower limbs, and 

the net joint moment of lower limbs by means of inverse dynamics, and revealed the following findings: the angular 

velocities and angular rigidities of hip and ankle joints of players in the super-isometric resistance training group 

were significantly higher than those of players in the control group, while there was no significant difference in the 

angular velocities and angular rigidities of knee joints between players in the two groups; the angular velocities of 

hip, knee and ankle joints of players in the super-isometric resistance training group were significantly higher than 

those of players in the control group. The said findings indicated that super-isometric resistance training can reduce 

elongation, shorten cycle supporting time, shorten amortization period, enhance the energy conversion capacity of 

the muscle-tendon complex, and boost the explosive power of lower limb muscles, is suitable for events which re-

quire the angular velocity, angular acceleration and explosive power of joints. 
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x

x

/( s-1) /( s-2)

CG 317.35±191.23 2213.64±334.87 

PWT 422.59±132.211) 10785.90±911.702)

CG 710.23±354.56 4378.94±575.54 

PWT 707.06±333.11 17860.60±809.112)

CG 608.48±54.67 802.92±53.44 

PWT 659.23±188.651) 10690.81±110.552)

CG 1)P<0.05 2)P<0.05 
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x Nm·kg-1· )-1

CG 0.03±0.01 0.03±0.00 0.05±0.01 
PWT 0.04±0.011) 0.03±0.00 0.09±0.021)

CG P<0.05 
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