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A Study on the Relation between the External Vertebral Curvature
and the Body Gravity Center
with the Aid of the Moire Contourography and the Gravianalyzer

Akira TAKAHASHI, Teruo UETAKE *Kazuo SAITO

Abstract

The purpose of this study is to clear the relation between the changes of the vertebral curvature
and the changes of the position of the body gravity center. With the aid of the Moire contourography
and the Gravianalyzer, healthy 7 men and 5 women aged 18—21 years were investigated.

The results were as follows:

1) In both sexes, some had the body gravity center more forward at relaxed standing posture, and
others did at strained standing posture.

2) Thoracic curvature deepened more greatly at the relaxed than that at the strained in both sexes.
Lumbar curvature deepened all the more at the relaxed in some, and did at the strained in others.

3) There were tendencies that the whole of the Thoracic curvature leaned forward at the relaxed and
backward at the strained, and that the whole of the Lumbar curvature leaned backward at the relaxed

and forward at the strained in both sexes.

4)  The significant correlation was recognized between each angle and the position of the body gravity
center only in a few subjects at 1% or 5% significant level at both standing posture.
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Table 1. Physical characteristics of subjects

5T ENTERH54, BHEEMLAECER
ﬁ'Z)C EDHBETH B,

& E ® &
1 174.0 58.0
2 170.2 60.0
W 3 165.0 59.0
24 165.3 58.2
=5 168.0 71.5
6 174.6 64.0
7 184.7 80.0
1 165.2 62.2
M 2 161.5 57.5
%ﬂ 3 155.3 50.0
g 169.1 65.2
5 164.1 64.2
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Fig. 2 The method of the reconstructing of the external

vertebral curvature from the contour line and the base

point for analysis.
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Table 2. The body gravity center (mm)

REL.
R X s.d. c.v.

1 50.0 128.1 15.2 11.86

2 225 103.0 4.6 4.46

o 3 60.0  115.2 13.9 12.06
24 250 86.7 6.6 7.61
= s 30.0 89.7 7.5 8.36
6 225 95.3 5.6 6.59

7 325 1122 7.4 6.59

1 150  104.2 4.1 3.93
M2 12.5 97.6 3.2 3.27
g 3 25.0 91.7 6.9 7.52
H g 175 116.0 4.3 3.70
5 25.0 88.1 54 6.12

(** shows p<0.01, * shows p<0.05)
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R X s.d. c.v. sl
375  102.7 9.1 8.86  **
225 105.9 6.9 6.51 -
50.0  109.8 11.7 10.65 —
45.0 80.8 8.5 1051  #*
25.0  106.0 6.1 5.75
22.5 99.7 6.2 6.21  **
17.5 1185 4.8 4.05  **
30.0  113.8 7.2 6.32  **
100 982 3.2 325 -
25.0  107.6 7.0 6.50  **
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25.0 6.93 -
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3.5
4.5
3.5

3.5
4.5
4.5
4.5
5.5

(**

R

5.5
3.5
7.0
5.0
4.0
6.5
5.5

4.0
4.0
5.0
5.5
5.5

(** shows p<0.01, * shows p<0.05)

Table 3. Means of the Angle CAT and the correlation between

the Angle CAT and the Gravity center.

REL.

X

153.4
153.5
153.3
157.5
151.7
152.6
155.9

154.1
164.6
156.5
1534
164.1

shows p<0.01, * shows p<0.05)

s.d.

1.18
0.92
1.45
1.37
0.87
1.05
1.07

0.70
1.20
0.94
1.14
1.22

s.l.

5.5
14.0
7.0
6.0
7.5
8.0
12.0

4.0
5.5
6.0
7.5
5.0

STR.

164.5
155.8
156.7
161.2
156.3
158.2
158.6

163.4
167.6
155.3
155.8
164.1

Table 4. Means of the Angle CAJ and the correlation between

the Angle CAJ and the Gravity center.

REL.

X

151.7
154.2
156.1
161.8
153.9
155.4
159.4

156.9
167.0
162.3
156.2
164.1

s.d.

1.64
0.83
1.89
1.37
0.99
1.68
1.27

0.93
1.28
1.22
1.16
1.31

s.l.

7.5
13.0
11.5

6.5

9.0

8.5
13.0

4.5
6.0
7.0
13.0
7.0

STR.

1

164.9
156.4
160.6
164.5
159.9
163.8
165.3

167.7
170.4
161.6
159.6
165.7

s.d.

1.55
4.46
1.42
1.40
1.58
1.58
2.94

1.12
1.00
1.29
1.68
1.13

s.d.

2.10
3.88
2.27
1.63
2.09
1.73
3.57

1.12
1.22
1.56
2.36
1.46

s.J.
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Table 5. Means of the Angle TBJ and the correlation between
the Angle TBJ and the Gravity center.

REL.
R k X s.d. s..

1 6.0 170.5 1.72 *

2 7.0 169.5 1.52 -
o 3 3.5 173.3 0.92 -
24 7.0 163.5 1.95 -
= s 7.5 167.9 1.76 -
6 7.5 168.7 2.00 -

7 8.5 163.8 2.19 -

1 8.0 160.3 1.96 -

R 2 5.0 167.8 1.30 o
<3 6.5 157.7 1.68 ~
Hog 7.5 164.5 1.72 -
5 8.0 169.2 1.49 -

(** shows p<0.01, * shows p<0.05)
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STR.
R X s.d sl
8.5 175.9 1.72 —
7.5 168.5 2.36 —
7.0 170.7 1.49 -
10.5 165.4 2.37 —
7.0 166.1 1.66 -
7.0 162.3 1.49 *
11.5 160.1 3.19 -
8.0 160.7 2.27 -
4.5 168.6 1.12 -
8.5 152.1 1.97 *
14 .4 163.4 2.72 -
5.0 165.6 1.25 —
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Table 6. Means of the Angle CTV and the correlation between
the Angle CTV and the gravity center.

} REL.
R X s.d. s.l.
1 5.0 8.1 1.29 -
2 2.0 5.8 0.42 -
o 3 4.0 355 0.87 -
= 4 4.0 -0.2 1.20 *
=5 4.0 3.5 0.97 -
6 11.5 5.3 2.10 *
7 3.0 7.8 0.77 -
1 5.5 4.2 1.06 -
= 2 2.5 1.4 0.56 -
S 3 4.5 -0.1 0.97 S
=4 4.0 4.8 0.91 -
5 3.0 4.1 0.71 -

(** shows p<0.01, * shows p<0.05)
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5.0 3.9 1.35 wE
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8.0 -0.5 2.18 -
8.5 -3.7 2.00 —
5.0 2.1 1.48 *

4.5 ~34 1.06 —
2.0 0.4 0.51 -
3.0 1.4 0.90 -
2.5 2.9 0.67 -
6.0 0.8 1.11 —
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Table 7. Means of the Angle JTV and the correlation between
the Angle JTV and the Gravity center.

REL.
R X s.d. s.l.
1 5.0 11.1 1.09 -
2 25 7.6 0.68 -
w3 5.0 5.2 1.51 ok
< 4 6.5 -0.2 1.22 -
= 5 6.0 4.8 1.37 -
6 1.5 3.0 1.95 *
7 5.0 -1.6 1.03 -
1 3.5 36 0.83 -
= 2 3.5 0.4 0.80 -
<3 4.5 -7.6 0.92 -
B4 2.5 2.7 0.54
5 3.0 5.1 0.68 -

(** shows p<0.01, * shows p<0.05)
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R X s.d. s.l.
7.5 3.2 1.61 —
11.5 1.3 3.28 —
6.0 2.8 1.20 —
5.5 -1.2 1.19 -
7.0 0.9 1.65
7.5 -3.6 1.70 -
8.5 -7.3 2.53 -
3.5 3.5 0.91 -
3.0 -1.4 0.73 -
4.5 -9.2 1.13 —
6.0 -1.2 1.34 -
6.5 1.2 1.99 **
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Table 8. The coefficients of correlation

CAT CAJ TBJ CTV TIV
rel. str. rel. str. rel. str. rel. str. rel. str.
1 — -0.4595* 0.2556 -0.4094* -0.5061*%  — -0.2630 0.5168*%* 0.2751 —
2 -0.3079 0.2804 -0.3667 - — - -0.5571% - -0.3873
m 3 0.3840% - 0.3621* — -0.2340 — — — 0.5322%* 0.2802
21 4 -0.3692% - -0.3668%* - -0.3222 — 0.4420*% 0.3455 — -
=5 - -0.2812  0.4883* -0.3590* — - -0.2224 0.3863 -0.3925 -0.3967
6 0.2866 - 0.4212% - — 0.4213* 0.3507* 0.2997 0.4022*% —
7 - - - — 0.2997 - - 0.4087* - —
1 - - - — - -0.3014 - -0.3025 0.2516 -0.2214
I)J_IJ 2 — 0.2839 0.2028 — -0.5093%*% — - - -0.2335 0.3124
; 3 - - - - - -0.3268*% 0.5177** - — -
F-LLJ 4 - -0.2763 - -0.2623 — - 0.2273  0.2155 - -
5 — - — 0.2443 - - — -0.2183 - 0.6343%**

(** shows p<0.01, * shows p<0.05)
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