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On The Bady Gravity Center of The Students

Masao SHINDO, Akira TAKAHASHI, Teruo UETAKE,
Masurao KusaMa *, Seiko OHTA®.

Since Borelli, many investigators has tried to find the gravity center of human body respectively for

various purpose by various methods.

Because of technical difficulties, however, these methods were not applicable with sufficient

precision to the case of erect posture.

The purpose of present study is to make a precise analysis of the body gravity center by means of

gravinometer designed by present authors.
In 42 male students of The University of Tsukuba, aged 18—22 years, the height of the body gravity
center was measured and the relative height of the body gravity center was calculated.

The results were summarized as follows,

1)
2)
3)
4)
5)

6)

7)

Mean value for the height of the body gravity center was 95.20cm from the sole of the foot.

Mean value for the relative height of the body gravity center was 55.71 per cent of the stature.

Mean value for the height of the body gravity center was superior to what had been reported by

Ishiko and Isomae.

Mean value for the relative height of the body gravity center was inferior to what had been

reported by Ishikawa.

The height of the body gravity center and morphological measurements correlated to each

other.

The relative height of the body gravity center correlated with trunk length (r=—0.313), bicristal

breadth (r=0.326), chest girth/hip girth (r=0.356), sitting height/iliospinale height (r=0.366)

and trunk length/iliospinale height (r=—0.469).

The multiple correlation coefficient between the height of the body gravity center and

morphological measurements were as follows. '

(1) stature, biacrominal breadth (r=0.973), (2) stature, chest breadth (r=0.973), (3) stature,
bicristal breadth (1=0.976), (4) stature, chest girth (r=0.975),

(5) stature, hip girth (r=0.973), (6) stature, chest girth/hip girth (r=0.976), (7) stature, bi-
acrominal breadth/bicristal breadth (r=0.975), (8) stature, trunk length/ilispinale height
(r=0.979).

* T RFEREBEE LR, EERER.



8) The multiple correlation coefficient between the relative height of the body gravity center and

morphological measurements were as follows,

(1) chest breadth/bicristal breadth, trunk length/iliospinale height (r=0.473), (2) biacrominal
breadth/bicristal breadth, trunk length/iliospinale height (r=0.557), (3) chest girth/hip
girth, trunk length/iliospinale height (r=0.510), (4) chest girth/hip girth, chest breadth/

bicristal breadth (r=0.433).

* Master’s Program of Physical Education, The University of Tsukuba.
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Figure 1. Gravinometer.
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Table 1. Means for Morphological Measurements.

X S.D.

1.  Stature 170.13 5.89
2. Stature in lying 170.86 5.89
3. Acromion height 138.49 5.69
4. Suprasternale height 137.62 5.30
-5. Omphalion height 99.64 4.08
6. Iliospinale height 91.20 3.74
7.  Symphysion height 84.66 4.08
8.  Trunk length 52.96 2.97
9.  Sitting height 91.54 3.79
10.  Upper limb length 73.34 3.01
11.  Biacrominal breadth 38.35 2.49
12.  Chest breadth 27.27 1.46
13.  Chest depth 17.90 1.14
14.  Bicristal breadth 27.26 1.44
15.  Head girth 57.31 1.41
16.  Chest girth 86.70 4.61
17. 'Hip girth 88.56 4.16
18.  Body weight 58.99 6.54
19.  Head girth/Hip girth 64.89 3.23
20.  Chest girth/Hip girth 97.93 3.70
21. Biacrominal breadth/Bicristal breadth | 140.87 9.63
22.  Chest breadth/Bicristal breadth 99.92 6.53
23,  Sitting height/Iliospinale height 100.44 3.96
24.  Trunk length/Iliospinale height 58.03 3.32

TH DY, HEDD, FREAKFER 7 FRER
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Table 2. Means for Height of The Body Gravity Center
and Relative Height of The Body Gravity Center.

Height of The Body
Gravity Center.

Relative Height of
The Body Gravity Center.

N X S.D. X S.D.
Adult male 41 95.20 (cm) 3.41 55.71 (%) 0.46
Runner 44 95.75 3.10 55.37 0.53%*
Jumper 31 96.51 2.72 55.58 0.48
Thrower 18 99.32 3.36%%* 55.76 0.53
Kendo men 47 96.02 2.67 55.59 0.44
Ishiko 58 93.49 2.71%%* 55.49 0.62%
Ishikawa 50 95.48 0.58 58.30 0.21%**
Isomae 9 91.07 2.90%** 55.27 0.84

*#*% Significant difference at 0.001 level, ** at 0.01 level and * at 0.05 level.
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Table 3. Correlation Coefficient between Morphological Measurements
and Height of The Body Gravity Center, Relative Height of -

The Body Gravity Center.

B.G.C R.G.C."
r T
1.  Stature 0.961*%%* 0.010
2.  Stature in lying 0.972%** 0.037
3. Acromion height 0.959 %% 0.090
4.  Suprasternale height 0.954 *** 0.061
5. Omphalion height 0.918*%* 0.194
6. lliospinale height 0.898*%* 0.231
7. Symphysion height 0.851%%*% 0.307
8.  Trunk length 0.532%** -0.313%
9.  Sitting height 0.762%%%* 0.125
10.  Upper limb length 0.777%** 0.171
11.  Biacrominal breadth 0.491** ~-0.036
12.  Chest breadth 0.435%* 0.147
13.  Chest depth 0.202 0.063
14.  Bicristal breadth 0.426%* 0.326*
15. Head girth 0.356* 0.090
16.  Chest girth 0.428%* 0.248
17.  Hip girth 0.524*%* 0.063
18.  Body weight 0.554%** 0.041
19. Head girth/Hip girth -0.321* -0.034
20.  Chest girth/Hip girth 0.328%* 0.356*
21.  Biacrominal breadth/Bicristal breadth | 0.134 -0.298
22.  Chest breadth/Bicristal breadth 0.063 -0.158
23.  Sitting height/Iliospinale height -0.121 -0.366%
24.  Trunk length/Iliospinale height -0.106 -0.469%*

**% Significant difference at 0.001 level, ** at 0.01 level and * at 0.05 level.

BGC......
RG.C" .. ..

Height of The Body Gravity Center.
Relative Height of The Body Gravity Center.
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Table 4. Multiple Regression Equation and Multiple Correaltion
Coefficient for Height of The Body Gravity Center.

1. Z®B.GC) = 0.566x-0.018y -0.883 0.973%*
2. Z(B.G.C) 0.554 x +0.082y - 1.685 0.973%%*
3. Z(B.G.C) 0.545 x +0.198y -3.293 0.976**
4. Z(B.G.C) 0.547 x +0.052y - 2.817 0.975%*
5. Z(B.G.C) 0.558 x +0.011y - 1.183 0.973%*
6. Z(B.G.C) 0.568 x +0.071y - 8.892 0.976%*
7. Z(B.G.C) 0.571 x -0.025y + 1.186 0.975%%
8. Z(B.G.C) 0.563 x ~0.115y + 5.695 0.979%*
9. Z(B.G.C) ~-0.082 x~0.111y + 109.685 0.013
10. Z(B.G.C) -0.013 x~0.055y + 102.420 0.083

*% Significant difference at 0.01 level.
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Table 5. Multiple Regression Equation and Multiple Correlation
Coefficient for Relative Height of The Body Gravity Center.

1. ZR.GC) = 0.003 x-0.067y +59.313 0.473%*
2. ZR.G.C) = -0.066x~0.015y +61.589 0.557**
3. Z(R.G.C) = 0.026x-0.057y +56.439 0.510%**
4. ZR.G.C) = 0.054x-0.021y +52.598 0.433%
5. ZR.G.C) = 0.039x-0.050y ~50.710 0.039
6. ZR.GC) = -0.006 x+0.030y +54.084 0.286
7. ZR.GC) = 0.058x-0.034y + 54.355 0.345

8. ZRG.C) = 0.026 x +0.099y +42.287 0.336

*#* Sjgnificant difference at 0.01 level and * at 0.05 level.
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