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Fig. 1 The side
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Fig.2 The back picture on the VTR

Table 1 The physical characteristics, walking stride and body inclination

for male

Sub. H(cm) B. W(kg) W. S(%) B. I(deg.)
1 170 53 15.2 10
2 167 72 17.4 7
3 180 62 22.5 8

4 180 70 22.9 9

5 177 57 22.9 10
6 164 50 23.1 10
7 174 74 18.7 9
3 171 56 15.7 3
9 173 61 30.6 12
10 176 67 24.1 9
11 165 55 21.6

12 174 61 21.4 11
M 172.6 61.5 21.3 9.2
S.D 5.4 7.8 4.2 1.5

H: height B. W: body weight W. S : rate of walking stride
B.I: body inclination in walking

Ok (Body Inclination . L F BI & #:9) 122V Tld, Table LICRT EBH TH 5,
WFPIREIZDONTIE, Table2 IZ/RTEBY) ThHb, WSIE, MAMEzZHY B L, 75
DIWH M LMAE L7 CHEWBRBEOSIR/E L, T-WSOHKMEIE, RiRL HE
(Fig/ BE) AT (%) TRLZLDOTH L, KAKEIE, FHIELE HEKE &
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Table 2 The physical characteristics, walking stride and body inclination

for female
Sub. H(cm) B. W(kg) W. S(%) B.1(deg.)
1 160 56 28.4 12
2 162 45 34.8 13
3 166 51 25.5 7
4 159 50 32.7 15
5 155 45 28.8 14
6 156 46 29.6 12
7 164 5 24.8 13
M 160.3 49.4 29.2 12.3
S.D | 4.0 4.3 3.6 2.7

H: height B. W : body weight W. S : rate of walking stride
B.I: body inclination in walking

ARTEBEREREGE LT, HIESRCIHOZERTOE S M4 AOEKAET— % (&
B) LLboThs, SNOEBRFICBITABELHMOMER, SERCKENFETFICL
BMLTLLWKFOHH, WSRUBLEDICFHETCRERELZRLTVLIETH D
(P<0.05) 0

2. BRIERIZOVWT

BHERBICOWTIE, &FFEGE L TIEE A SEES & W (Skull  with  respect  to
Thorax : LAFS I T &%), MEREFMH (Thorax with respect to Pelvis : LT T : P &Hr
), BHEE LM (Pelvis with respect to Feet . LLF P i F &E#d) O= » BB 5 HEEE K
CBEIE, T 7-MEEROMBITICHE TS 2KEE e A0S % L7z (Fig. 3). Table
31, BFHBEOBKIERIZB 52 FMAOREE R OBHIEICOWTRLEZL DTS
%o Tabled |&, LFHREDOFHRILEICBT 2 KA O BEE R CBEIEIZOWTRL
72bDTHEb, SOOHEREIIBIT LB LMOMER, S:TICBITAELADOMEEE, T
PIZBUAEADREE, P FICBI2EADOEEEICKELEENFTEDOON, 1
FNOEAANC BT 2 HEEE R OBEIRICOVWTIE, BFICHEL TCETORITCTICE
FREBWTH L WERASRS 5tz (P<0.05),

3. FHEEEIIOWT
FHOBEIZOWTIE, [H2 S ST O fafE & OIEMEICE 575 M (Frontal  plane
flexion | LT FF & F597), F72MBRICIETE A & SEHELLT O BHE K OBEME L2 5 1 il (Sagittal
plane flexion : EL'F SF & #R9) 122V THHr L7- (Fig. 4). Table 51, BV HBEICH
TAEEDOEMEIZOVTRLIZSDTH S, Table 6 d, LFHEBRE BT LEHOE
MEICOVWTRLIZODTH D, SO OWHEREICBIT 2 BB OMEL, E k&L
LEHEROBHEICETOMELXHET LD TH 72, SFIZBIT A KMo B &1
DWW, BRI LTRFORPLAFRN @R (FE) ©*BoshTwsd (P<
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SAGITTAL (YZ) FROWTAL (YX) BASIC POSTURE
NAME:
D: 85-25-8@
T:  14:46
EXAMINER CODE: F
TEST NO.: 1
UVERSION: 3.10
AN
METRECOM SKELETAL ANALYSIS SYSTEM (c)1986-1993 FARO TECHNOLOGIES INC.
Fig. 3 The basic posture of subject
Table 3 The basic posture for male
Sub, 1 2 3 4 5 6 7 8 9 0 | 11 12 M S.D
A | -6 | -5 |~19 |-13 | =5 |-16 |-20 [—25 |—13 [—35 | —9 |-34 |—16.7 | 10.4
B 0 1] -1 1| —2 2 1| -2 5 2 2 2 0.917] 1.98
C -2 | -8 | -8 6 | -2 | -9 | -3 0 0 1 | -2 | =3 | —2.5 | 427
D —0.5| —=3.5| —2.7] —0.9] —2.5| —2.2| —0.4| —1..3| —1.2| —3.7| -1.7| =1 | —-1.8 | 1.12
E 45| 1.1 8 44| 4.6] 6.1] 4.8 9.1 6 7.6 6.4 6.9 5792 2.11
F |-11 | -5 9 12 | =5 6 16 | 23 0 | 32 4 | 28 9.083| 13.7
G 1 1 | -5 0 1| -3 | -2 2 | =7 4 | -1 [ -4 | —108| 3.2
H 3 7 1 0 | —2 2 | -2 0 | -1 5 4 | -2 1.25 | 2.99
I ~0.8| 0.3 23 —0.3] 0.2 41| 2.6 —1.6] 4.1| —3.5| 1.8/ 3.2| 1.033] 2.37
] 2 4.3| 14.9| 12.8] 2.5 1L.2| 19.5| 22.7| 9.1 29.3] 8.2 30.9] 13.95 | 9.83
K 53.6| 58.1| 60.7| 58.9] 58.7| 54.7| 54.1| 52.5| 55.2| 49.4| 53.9| 46.2| 54.67 | 4.14
L 27 | 16 17 | 14 | 33 | 24 | 18 | 24 | 19 | 19 | 16 | 21 20.67 | 5.47
M 2 |-11 15 2 | -2 | -3 |~-5 3 8 | 5| -2 | 4.667| 16.9
N 3 | -5 4 2 5 6 6 0 | -3 |-6 0 | =7 0.417| 4.7
0 0.1] 0.8/ =15 —0.1} —0.3| 11| 1.4/ 0.8 —0.9 1.7/ 0.1 —0.4] 0.233] 0.9
P 7.9] 59| 7.5 4.7 6.7 56/ 82 57 63 79 52 12/ 6.067 1.92
Q 9.8] 1.1] 1 13.8] 11.1] 12.8] 11 12.8] 10.7) 13.7] 11.4| 10.5| 11.64 | 1.3

Pelvis with respect to feet
(Rotations. deg) A : flex./ext. B: r/11at. flexion C: 1/r rotation

(Displacements. cm) D : 1/ displacement E : ant. / post. displacement

Thorax with respect to pelvis
(Rotations. deg) F: flex./ext. G: r/1lat. flexion H: 1/ r rotation

(Displacements. cm) I: 1/r displacement J : ant. / post. displacement K : sup. / inf. displacement
Skull with respect to thorax

(Rotations. deg) L : flex. /ext. M : r/1lat. flexion N : 1/r rotation
(Displacements. cm) O : 1/r displacement P : ant. / post. displacement Q : sup. / inf. displacement
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Table 4 The basic posture for female

Sub. 1 2 3 4 5 6 7 M S.D

A =21 |—-23 |—-18 |—12 —8 |—20 3 | —14.1429 8. 542809
B 1 -1 3 =5 1 —3 0 —0.57143 2.498979
C —6 5 4 =7 0 10 0 0. 857143 5.61703

D —1.8] —1.3] —1.4] —2.1} =2 —1.5| —1.7| —1.68571 0.279942
E 4.9] 3.1 8.1 4 7.3] 4.6 1.2|  4.742857| 2.192752
F 15 19 14 5 —2 18 |—14 7.857143| 11.33173

G —2 3 —2 3 0 4 1 1 2.267787
H -1 —6 3 1 —2 6 2 0.428571]  2.57999

I 1.5} -3 1.7 —1.8; —0.1] —4.6/ —1.1| —1.05714 2.135989
J 13.6] 18.1] 12 8.7, 4.2] 12.9; —0.7] 9.828571 5. 862645
K 49.9] 45.3] 47.4| 48.3] 49.1] 42.7| 51 47.67143 2.642896
L 34 6 37 23 33 22 21 25. 14286 9.847822
M 2 |—22 4 4 11 10 0 1.285714| 10.20804

N 6 16 —6 1 —4 —6 1 1.142857|  7.298308
9] 0.4 2 =11} 0.6] —0.1] —0.6] 0.4| 0.228571| 0.917628
P 5.2 3.3 7 6.5| 6.3] 4.4 6.8 5, 642857 1.286032
Q 11.1] 11.4] 10.8| 10.8] 9.4] 10.9] 9.7/ 10.58571 0.687498

Pelvis with respect to feet

(Rotations. deg) A : flex. /ext. B: r/1lat flexion C: 1/r rotation

(Displacements. cm) D : 1/ displacement E : ant. / post. displacement

Thorax with respect to pelvis

(Rotations. deg) F: flex./ext. G: r/1lat. flexion H: 1/r rotation

(Displacements. cm) I: 1/1 displacement J : ant. / post. displacement K : sup. / inf. displacement
Skull with respect to thorax

(Rotations. deg) L : flex. /ext. M : r/1lat. flexion N : 1/r rotation

(Displacemnts. cm) O : 1/rdisplacement P : ant. / post. displacement Q : sup. / inf. displacement

SPINAL CURVE ANALYSIS

U 15 ¢7 -1 NAME:
) 17z 11 D: B85-25-88
7 17 T2 2r:  14:48
17 13 SAGITTAL FLEXION @
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METRECOM SKELETAL ANALYSIS SYSTEM (c)1986-1993 FARO TECHNOLOGIES INC.
Fig. 4 The spinal curve analysis of subject
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Table 5 The spinal curve analysis for male
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Sub. A B C D E F
1 2 —2 29 —42 47 1
2 -1 4 27 —31 31 -1
3 -1 —1 23 —28 38 4
4 1 1 34 —26 25 3
5 -3 —4 42 —37 41 -5
6 0 1 25 —20 25 —4
7 0 2 15 —24 27 0
8 —1 2 26 —21 20 5
9 —1 —1 37 —33 43 —4
10 2 3 44 —32 27 —1
11 —1 2 32 —23 33 1
12 0 3 40 —20 22 3
M —0.3 0.8 31.2 —28.1 31.6 0.2

S.D 1.4 2.4 8.6 7.1 8.8 3.3

A : frontal plane fiexion B : sagittal plane flexion C : thoracic (T 1/T 12)
D: lumbar (L 1/L 5)D: sacral base angle E : end-vertebrae F : sacral angle
Table 6 The spinal curve analysis for female

Sub. A B C D E F
1 1 0 23 —25 30 8
2 0 0 26 —36 37 4
3 —1 —1 36 —33 29 5
4 —1 4 28 —31 32 2
5 1 —1 27 —38 40 13
6 -1 2 30 —25 35 2
7 1 2 33 —35 47 4
M 0 0.9 29.0 —31.9 35.7 5.4

S.D 1 1.9 4.4 5.2 6.3 3.9

A : frontal plane fiexion B : sagittal plane flexion C : thoracic (T 1/T 12)

D : lumbar (L 1/L 5)D: sacral base angle E : end—vertebrae F : sacral angle

0.05) FZFRICBIAEHOBHER, BFICERLTCELFOFFESN ZER (B
) BFHL-NTWDE (P<0.05),
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HRANOBHIE, FABTO—E22EoTWAEVDNRBEY, ZhIiZEETHOR
BICXDEFORTHEIBENRD L2 05, SFBIOERET A HRE~ORE D
L7228tk sb0TH5Y, COBRRE, 2hNEHNIOBRTOAL ST, FEOERL
WRBIR T 2B ELF SR LT h, ZORBREES, EEEEREHBINLA
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A Study on the Correlation between the Walking Stride
and Bone Structure

Masayuki KAWAKAMI, Naohiko ARAKI, Mitunori FUJIINAGA,
Junke GAO, Hideto IWASAKI* and Masashi OKAMOTO * *

College of Liberal Arts and Science for International Studies,
Kurashiki University of Science and the Arts
2640 Nishinoura, Tsurajima-cho, Kurashiki-shi, Okayama 712-8505, Japan
*Sanyo Gakuen University

1-14~1 Hirai, Okayama 703-8501, Japan

** Nippon Seitai—shi Association
3-17 Minamimatunaga, Fukuyama, Hiroshima 719-0105, Japan

(Received September 30, 2000)

The purpose of this study is to the correlation between the walking stride and bone structure.
The subjects in this study are the college students of 12 male and 7 female. The influences on bone
structure are analyzed by the results of living reaction during the different walking stride.
The following results were obtained :
1) The rate of walking stride were 21.3+4.3% of height (male) and 29.2+3.6% of height (female).
2) The subjects showed frontal bent of 9.7+1.5 degrees by male and 12.3+2.6 degrees by female
within the walking.
3) The significant differences between the subjects of male and female are the skull rotations, the
pelvis rotations, and the thorax displacements. (P<0.05)
4) The lateral view of the sacral base angle of spine showed significant differences between the
subjects of male (31.6+8.8 deg) and female (35.7+6.3 deg). (P<0.05)
5) Therefore, the normal bone structures should be considered by the influence on the walking stride

with respect to 25~30% of one’s height.



