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A Comparison of the Gravity Line Between the Barefeet
Practice Group and the Shoes Practice Group

Toshihiko AovaMA, Koichi SONODA, Shigeaki ABE, Yuichi UENO,
Koji GUSHIKEN and Yuki KAWAI

The purpose of this study was to examine the function of barefeet and the effects of
wearing shoes on the maintenance of posture. The range of travelling of the center of
gravity line on the feet was measured with the posture 1) keeping upright, 2) inclining
forward and 3) inclining backward on the instrument of Akita (1929). The obtained data
were compared among various sports clubs (male; American Football, Rugby Football,
Basketball, Kendo, Karate, Callisthenics, Gymnastics, female; Handball, Dance, Gym-
nastics, Badminton, Softball, Ski). As a result, it was obtained that the range of travel-
ling of gravity line was greater in the barefeet practice group (Kendo, Karate, Callisthenics,
Gymnastics and Dance) than in the practice with shoes on group (American Football,
Rugby Football, Basketball, Badminton, Softball and Ski) significantly. Also, the male
maximum was observed in callisthenics (72.2+9.5%), secondary in Gymnastics (63.84+7.6)
and that of female was in dance (73.24+9.7%), secondary in callisthenics (73.0+8.9%) and
Gymnastics (66.2+7.2%). The male minimum was observed in American football (47.3+
8.5%) and the female minimum was in ski (60.3+6.2%). When we compare male and
female data, the range of travelling was greater in female than in male. In both sexes, the
range of travelling was greater in the barefeet practice group than in the shoes-on group.
It is important to notice that wearing shoes in the daily practice influenced largely to the
range of travelling of the gravity line on the feet.
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U : Upright
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Ii : the scale
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Fig. 1. Measureing method of gravity line dur-
ing selected standing posture.
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Table 1. Body weight and Foot length of each sports club.
BODY WEIG F
SUBJECTS N o HT 00T CLH%NGTH
(MALE) (186) (68.5+ 3.8) (25.3+0.6)
AMERICAN FOOTBALL 33 71.6+ 4.5 25.6+0.9
RUGBY FOOTEALL 20 73.3+10.4 25.9+1.0
BASKETBALL 12 62.0+ 4.2 24.9x+1.5
KENDO 39 68.8+ 6.7 25.1+1.1
KARATE 19 66.1+ 4.5 25.3+0.3
CALLISTHENICS 30 63.4+ 8.5 23.240.8
GYMNASTICS 15 59.9+ 5.4 28.9+1.0
(FEMALE) ( 95) (56.2+ 4.0) (23.3+1.0)
HANDBALL 9 59.6+ 6.1 24.2+0.8
DANCE 17 54.9+ 5.3 23.1+0.7
CALLISTHENICS 17 52.34- 8.3 23.2+0.5
GYMNASTICS 13 49.54 4.2 22.8+0.8
BADMINTON 15 58.84 6.5 22.9+0.7
SOFTBALL 15 60.3+ 7.2 23.9+0.8
SKI 9 60.7+ 6.5 23.1+1.0
TOTAL 281 63.8+ 7.0 24.8+0.8
mean=+S.D.

Table 2. The distance from the heel to the gravity line (cm) and the relative distance from
the heel to the gravity line after converting the feet length into 100 (%).
upright posture, L.F.: lean forward, L.B.: lean backward, R.T. (%): range of travel-
ling of the center of gravity line relative to the feet length.

U.P.R.:

U.P.R. L.F. L.B. U.P.R. L.F. L.B. R.T.

SUBJECTS (cm) (cm) (cm) (%) %) (%) %)
AMERICAN FOOTBALL 11.94+0.3 23.5+1.3 8.5+2.1 46.5+1.1 80.5:% 3.7 33.2x 7.9 47.3+ 8.5
RUGBY FOOTBALL 11.9+2.0 21.2+1.6 6.0+2.1 46.0-+7.7 81.9+4 5.4 23.1+ 7.3 58.8+ 9.2
BASKETBALL 11.3+1.4 19.9+1.3 5.8+1.0 43.5+4.0 79.1+ 6.0 23.0+ 3.6 56.0+ 7.7
KENDO 11.1+1.5 20.0+2.9 5.6+2.9 44.1+6.0 79.7+11.3 22.3+11.6 57.4+11.9
KARATE 12.7+1.2 21.1+1.2 6.0+1.3 51.1+4.2 84.1+ 4.6 24.1+ 4.8 60.0% 6.5
CALLISTHENICS 11.4+1.9 21.3+1.5 3.44+1.7 46.2+7.0 86.54 4.6 13.4+ 7.3 72.2+ 9.5
GYMNASTICS 10.4+2.3 20.2+1.6 4.4+0.6 41.7+9.1 81.44+ 6.8 17.6+ 2.4 63.8% 7.6
MALE 11.7+0.5 21.2+0.8 5.9+1.3 46.3+1.1 82.04 3.3 23.1+ 9.8 56.9+ 6.2
HANDBALL 10.8+1.1 19.9+1.6 5.0+1.7 44.8+4.7 81.9+ 5.0 20.8+ 7.3 61.1+ 8.0
DANCE 9.24+0.9 20.4+2.1 3.5+2.1 39.8+3.7 88.1+ 9.5 14.94 5.0 73.2+4 9.7
CALLISTHENICS 10.4+1.5 20.1+1.3 3.7+1.5 44.7+5.6 86.54 5.4 15.7+ 3.2 70.8+ 8.9
GYMNASTICS 9.4+1.1 19.3+1.4 4.5+0.9 42.0+3.8 86.2+ 5.3 19.9+ 3.9 66.2+ 7.2
BADMINTON 9.5+1.9 18.7+41.2 4.8+1.7 41.5+7.9 81.6% 4.7 20.7+ 6.9 60.9+10.2
SOFTBALL 10.4+1.3 19.1+1.1 4.8+1.1 43.5+5.7 80.2+ 4.6 19.9+ 4.4 60.3+ 5.7
SKI 9.941.7 19.44+0.9 5.5+1.4 42.9+6.6 84.0+ 3.2 23.7+ 5.8 60.34 6.2
FEMALE 9.9+0.7 19.6+0.5 4.44+0.8 42.6+0.9 84.3+ 4.9 18.8%+= 7.2 65.9+ 6.2

mean+S.D.
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Fig. 2. Comparison of travelling range between
training groups with and without shoes.
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Fig. 3. Results for the range of traveling of the gravity line in verious sports clubs.

Values are mean=+S.D.
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