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Effects of Isokinetic Exercise on Muscular Performance and Thickness of the Quadriceps Muscle
Sang-Wan Han, PT, PhD; Jeong-Woo Lee, PT, PhD

Department of Physical Therapy, Gwangju Health College University; 'Department of Physical Therapy, Kwangju Women’s
University

Purpose: The purpose of this study was to investigate the effects of isokinetic exercise on muscular performance and
thickness of the quadriceps muscle.

Methods: Twenty one healthy male students participated in this study. Participants were divided into 2 groups: 60°/sec
of isokinetic exercise (n=7), 180°/sec (n=7) and 300°/sec (n=7). Each group did isokinetic exercises 3 times a week for
6 weeks. Each group was measured for peak torque per body weight, average power and total work using a Biodex
System 4. Rectus femoris, vastus laterails and vastus medialis were measured for muscle thickness using a SONOACE
6000C. Data were analyzed by repeated measures ANOVA using SPSS 12.0.

Results: There was a significant time-related effect in peak torque per body weight, average power and total work.
There was a significant time-related effect in the vastus medialis and rectus femoris muscle thickness. However, there
was a significant group by time interaction for vastus laterlis muscle thickness.

Conclusion: Isokinetic exercise may be an effective method for improving quadriceps muscle performance regardless
of angular velocity. However, the thickness of the rectus femoris and vastus medialis muscle may be increased
regardless of the angular velocity of the quadriceps muscle the vastus lateralis muscle may only be remarkably improved
when doing exercise with low angular velocity.
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Group >
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Relative changes of muscular performance among groups (unit: %)
Group Baseline Post 3 weeks Post 6 weeks Time Time XF Group Group
60°/sec 0 18.50+22.60 25.25+18.95
I 180°/sec 0 9.49+7.89 14.96+16.23 13.39* 0.39 0.62
300°/sec 0 12.63+15.61 23.93+27.24
60°/sec 0 20.31+25.41 39.54+26.27
I 180°/sec 0 15.82+18.24 18.03+23.27 27.51* 1.35 0.84
300°/sec 0 23.08+14.96 35.51+22.24
60°/sec 0 20.31+25.41 39.54+26.27
m 180°/sec 0 15.82+18.24 18.03+23.27 20.03* 0.95 0.49
300°/sec 0 23.08+14.96 35.51+22.24
All data are mean+SD
*p<0.05
I: Peak torque per body weight
II: Average power
II: Total work
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Relative changes of muscle thickness among groups (unit: %)
Group Baseline Post 3 weeks Post 6 weeks Time Time XF Group Group
60°/sec 0 20.97+26.48 27.93+28.61
I 180°/sec 0 9.80+6.24 20.84£13.15 16.34* 0.33 0.34
300°/sec 0 16.91+15.88 22.80+£29.93
60°/sec 0 20.48+13.16 32.84+23.91
I 180°/sec 0 6.22+5.40 18.80+7.27 28.66* 4.69* 5.24*
300°/sec 0 4.61+7.05 6.85+12.28
60°/sec 0 22.58+23.70 33.10+26.38
m 180°/sec 0 3.854.89 15.30+7.32 25.30* 2.73 3.08
300°/sec 0 8.04+8.37 14.49+8.38
All data are mean+SD
*p<0.05

I: Rectus femoris muscle
II: Vastus lateralis muscle
II: Vastus medialis muscle
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