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Effect of knee extension muscle force on the height of
extended backward somersaults in male rhythmic gymnasts
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ABSTRACT

We examined the height and leg strength in male rhythmic gymnasts performing
backward extended somersaults with the purpose of examining the effects of leg
strength on somersault height. The results made the following points clear.

- Regarding leg strength, significant differences were only observed in Odeg/sec,
60deg/sec, 120deg/sec, 240deg/sec with regards to hamstring strength.

- Regarding somersault height among HPG and LPG, significant differences
indicating higher values in HPG than in LPG were observed in both ankle joints
and waist joints.

- Regarding the relationship between HPG and LPG and muscle strength and
height in all test subjects, significant correlations were found in angular rate for
all test subjects for Odeg/sec and 60deg/sec; and for HPG, for Odeg/sec, 60deg/
sec, and 120deg/sec. Regarding LPG, no significant correlations were found for
any angular rates.

From the results acquired from these results, we were able to confirm the effects
of leg strength on somersaults in male rhythmic gymnast test subjects who were
technically skilled, but it was also confirmed that there were no effects on
somersault height, even if the subject was highly skilled. It is thought that technical
factors are largely involved with the difference between these two groups.

In the future, we would like to further increase the number of measurement items
and examine the kinds of factors which relate to improvement in technical skill, and
conduct research which can be used in the actual instruction of male rhythmic
gymnasts.
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Table 1. Age and physical caracteristics and training experience

n Age(yrs) Height(cm) Weight(kg) LBM(kg) Experience(yrs)
All Subjects 15 19.9+1.0 167.3+4.6 59.9+49 553+3.3 79+29
HPG 8 204+1.1 167.8+3.6 60.0+3.7 5b45+2.8 7.6+3.0
n.s n.s n.s n.s n.s
LPG 7 193+£0.5 166.9+5.7 59.9+6.3 56.6+3.4 8.1+ 3.0

Mean+S.D.
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Fig.2 Comparison of highest point on hip joint in HPG and LPG
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Table 2. Comparisons of peak torque on extension in HPG and LPG

Extension(N/m)

HPG 248.6 + 30.1

0° n.s
LPG 226.8+32.2
HPG 183.9 £ 27.5

60° n.s
LPG 171.3+21.9
HPG 143.2 +22.4

120° n.s
LPG 134.5 + 22.3
HPG 125.9+ 25.5

180° n.s
LPG 123.3 + 23.7
HPG 115.6 £ 21.3

240° n.s
LPG 108.0 + 16.5

Mean+SD
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Fig.3 The Relationship between height ankle joint and muscle force in HPG and LPG
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