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Effect of External Rotation of the Hip on the Leg Swing-Up Motion in

Artistic Gymnastics

Yukiko MASSAKI

Abstract

The rules of artistic gymnastics were revised in 2009 that more than 3 skills of
Dance elements must be included in the routine which is composed of 8 skills.
Therefore, it is necessary to surely obtain the difficulty score of the Dance elements to
increase the D score which is based on the difficulty of the elements.

Japanese female gymnasts are said to be weak in Dance skills and have lower
artistry compared to the international level. The Japanese reinforcement guideline of
2012 says “Height of jumps, degree of split legs more than 180 degrees and Dance
elements exceeding the D difficulty are necessary. It is required to perform jumps and
leaps accurately since there are many inaccurate executions of them including sheep
jumps, switch ring jumps and switch jumps with 1/2 turn. Unique and varied
compositions such as double turns on one leg or a sequence of turns and acrobats are
required”. Inaccurate executions include “incomplete motion”, “loose or inaccurate
position of feet, legs, body or trunk” and “insufficient degree of split legs”. Points of 0.1
to 0.3 will be deducted from the total score according to the insufficiency of split legs
or the degree of bent knees or back. This also suggests that accurate executions of
jumps and turns are required and it is essential to strengthen the Dance elements.

External rotation of the hip is considered necessary anatomically and technically in
competitive sports that require artistry. It has been reported in preceding studies that
external rotation of the hip enables athletes to lift legs higher and also that the
abduction degree increases as the external rotation degree of the hip increases. This
suggests that external rotation of the hip improves the performance in events that
include Dance movements such as classic ballet and rhythmic gymnastics.

This paper aims to clarify the effect of external rotation of the hip on the leg

swing-up motion. It is considered that if the effect of external rotation of the hip on the
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leg swing-up motion can be clarified, it could help reducing insufficient degrees of split
legs and inaccurate executions and also could contribute in performing a grand
beautiful routine of high perfection.

The subjects for this study were 5 female gymnasts. They conducted a total of 24
motions: 2 types (“a motion with external rotation of the hip” and “a motion without
external rotation of the hip”) of frontward, backward and lateral leg swing-up motions
and a split leap forward 3 times each. The degrees of the leg swing-up motion and the
degrees of split legs were calculated and compared between the motion with external
rotation of the hip and the motion without external rotation of the hip.

The followings were suggested in this study:

1. Legs could be swung up higher in motions with external rotation of the hip than in
motions without external rotation of the hip in the lateral and backward leg swing-up
motions.

2. The degree of split legs was larger in motions with external rotation of the hip than
in motions without external rotation of the hip in split leaps forward.

3. External rotation of the hip has influence on the back leg swing-up in split leaps
forward and is considered a necessary skill in artistic gymnastics to acquire a larger

degree of split legs than 180 degrees.
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