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Abstract

The purpose of this study was to investigate the biomechanical effects of an application of whole body vibration during strengthening
exercise. Every participant performed four weeks exercise program using general leg-press versus vibrating leg-press. Participants did
legpress exercise three sets of 25 repetitions with the load of 25 percent of IRM during first week, three sets of 20 repetitions with 40 percent
of 1RM during second week, three sets of 15 repetitions with 60 percents of |RM during third week, and three sets of 15 repetitions with 80
percent of 1RM during last fourth week. The vibration(25Hz, Smm) was applied only to the vibration exercise group. A three dimensional
virtual lower extremity model for one of subject and virtual leg-press model were generated. The knee extensor muscle forces were analyzed
using the virtual model and the knee joint torque(maximum extension torque) was measured using an isokinetic device. Calculated muscle
forces were smaller in vibrating leg-press exercise than in general leg-press exercise. An increase of the maximum knee extension joint
torque was 2.14 times larger approximately after the four week vibration leg-press exercise program was performed.
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Fig, 1, Leg-press exercise motion capture(a), and three dimensional virtual human lower extremity and leg-press model(b)

222 | J. Biomed. Eng. Res.



S. H. Hwang, Y. G. Cho, R. H. Sohn, Y. H. Kim, H. S. Kim, D. H. Lim

18 2. 54 25Z|(Biodex Systemil) S

el SEA A AF DU E 57

Fig. 2. Measurement for the maximum extension moment during lsometnc contractlon of the knee joint using isokinetic exercise device{Biodex Systemill)
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Table 1, Exercise intensity
=3 EFYT(FON MET 2=E+E) HE £(2)
1 1RM2] 20% 25 3
2 1RMS] 40% 20 3
3 1RM2| 60% 15 3
4 TIRM2] 80% 12 3
B2, et TE o0 Taa REA AME £ 2 HEES Ao 28
Table 2, Maximum muscle forces of knee extensor muscles during leg-press exercise
o 28 (N)
ghEas Az u=Emes
B A 6306.30 6601.21 4910.29
HE 81 Zaa 5858.93 6144.60 4466.77
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Fig, 3. Muscle force curves generated by the exercise with extra load and vibration, without vibration
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Table 3, Variations of maximum knee extension moment after 4 weeks exercise
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