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Optimal Number of Repetitions for Isokinetic Training of Knee

You Chul Kim, M.D., Seong Woo Kim, M.D., Yoon Kyoung ¥i, M.D.
and Chang Il Park, M.D.

Department of Rehabilitation Medicine, Yonsei University College of Medicine

The isokinetic machine generally allows a relatively safe application of maxzimal loading
to a specific muscle group as well as an accurate and objective evaluation of muscle
strength and endurance. However, still there is not enough scientific background in estab-
lishing the optimal number of repetitions of each set, optimal number of sets per day, and
frequency and rest interval between each set of exercises for most effective isckinetic
training. The purpose of this study is to determine the optimal number of repetitions for
ideal isokinetic training to improve muscle strength,

Twenty three male volunteers were randomly assigned to three training groups. All
groups were trained for isokinetic knee flexors and extensors using the Cybex 340
isokinetic dynamometer three times a week for 6 weeks at 1800/sec. 5 repetitions for
group 1, 10 repetitions for group 2 and 15 repetitions for group 3 were used for training
and all subjects were tested before and after training at 60, 120, 180, 240, 3000/sec for peak
torque improvement of quadriceps.

All three groups showed improvements in peak torque after training. However, 10 and 15
repetition groups showed higher incremental ratic of peak torque than the 5 repetition
group. The incremental ratio between 10 and 15 repetition groups was not significant. It
was concluded that isckinetic training is repetition-specific in peak torque improvement
and 10 repetition is the optimal number of repetitions for isokinetic training according to
this study.
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Table 1. General Characteristics of Subjects

Group n Agelyears) Qeight{lbs) Height(cm)
1 8 27716 1487139 173.1+35
2 9 20640 1529+189 173.4+35
3 8 253136 1565156 172.8+3.6

Values are mean+SD.
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Table 2. Peak Torque before Training

Groupl Group2 Group3
Peak torque
60°/sec 1366162 1449+21.8 150.8429.1
120°/sec  1145+128 12374191 12794254
180°/sec 998+ 92 109.7+164 10811196
240°/sec 86.6 + ‘ 9.1 96.2£15.7 946+15.3
300°/sec 7831109 858=l141  824+1386

Values are mean £ SD(ft-1bs).

Table 8. Peak Torque before and after Training in

Table 4, Peak Torque before and after Training in

Group 2 -
Angular velocity(°/sec) Before After

60 1449+21.8  159.0+29.1*
120 123.7£19.1  137.6+£195*
180 109.7£164  1283+19.2*
240 96.2+15.7 109.4+18.9*
300 808+ 14.1 96.8 + 16.6*

Values are mean + SD(ft-1bs).

* p<0.05

Table 5. Peak Torque before and after Tralnmg in

Group 1 Group 3
Angular velocity(®/sec) Before After Angular velocity(“/éec) Before After

60 1366162 146.1+17.3* 60 150.8+29.1 165.5£29.2*
120 1145+218 1246+103* 120 12794254  143.1+27.4*
180 998+ 92 1145+ 4.0* 180 108.1£196  126.14+19.7*
240 866 9.1 96.0+ 74* 240 9464153 107.6+-14.4*
300 783108 86.111.1* 300 8241136 93.5+13.5*

Values are mean +SD{ft-lbs). ' Values are mean £ SD(ft-lbs).

*p<0.05
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* p<0.05

. Table 6. Incremental Percent of Peak Torque in 3

Groups

Angular velocity("/sec} Group 1 Group 2 Group 3

60 9 10 12
120 10 12 12
180 16 17 17
240 11 14 14
300 10 13 14

Values are mean +=SD(%).
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