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Abstract

Gait analysis techniques are widely used in Europe and the United States to investigate the
loosening problems of total joint implantation and to improve the technologies in designing
prosthetic devices, In Korea, however, the gait data are rarely found. Recently, as the
standards of living become improved, the number of lower extremity operation patients increase
rapidly. Therefore, a study on the gait characteristic parameters for Koreans is of great

importance,

In this study, time-distance gait parameters and ground reaction force are analyzed using a
FOANAS system developed by Pohang Institute of Science and technology (POSTECH). Gait
parameters of Korean normal adults were preceded and comparisons were made for the

distinction of sex and age.

I. & &

$HITHFEE (gait study) @& ARI2] HTERAA &
puol 2x9) E3] Thk(lower extremity)el BRED
E@T 17 E(gait  characteristics
parameters) 2 MER#ES(ground reaction
force) o] W3zle BZ3od 7|23, FfahgRd
(biomechanical model) & o] &3l 2zt BREIF-Holl
EfEE g7 RuES] WEE 3] AN B
ot} olzgt HHZRBRES ol ARl HiTERES &
o 2 st AR 4 GESAFES 1R
oz olE o7 B M 8 + Uth

Ei¥E £HEY ASde 60dd #4FEH FHY
AL fuLoz AXE HTo REEES 53
HITFE7E Bl #ITHOl, SATRE AECH EH
Hn ey (2)(3M@G)(N(8), ER Btde
FgeRkL wl$ ek golt), B 7] fikol 91
A Selvet AEEsEel EEMLERAAN ®mEAY
A AXFPS S HET £fE THIAR S
Z71Ad HlFo] B o =919 HATRM BEE
T ggsity 8 F sloh

& el E 200 5E T07Re] EEA BK

80 & daez MEAY HITHEd W
Normative Data® dAstm, 15, FEsl $
S HEg, FBteaM, o TAFolt Al
HITHE 88 5 $179 B9 &5 KEY Gt
W, BRREELE 5 B RololA k#iEsA RS
= £ e HPEEEE RiEinal g

I. $i7hrieel e B R

1., B5f-36% 4R PE(Time-Distance
Characteristics Parameters)

AT Hias 7= be] & AHoN e AH
o8 BEAZ7 98 Paxe —ES BifEBEo]
b AR $1TS HHE ITFsln de 4B TR
2 RTIAINRA HES Wdol HRAIE 4B F
zbe] EHARYSl KEE Bl olFoiA e ol d K
EEEe) ¥ EM(Cycle) 7} £1THZE lAM Q) 4
ol Adel SRR (Gait cycle)olth, $ATBiel &
£ES Z o) AXVR 7 smol BE B (Heel
Strike) #E & Wl RAFA7L oA HE F&
d)7}R)9] Aol tH(15). ol @ BATHEME 5L
o] MET Al U ikl wEl RIRA B

tgoldista Al T et
tt e zaoe e e




16

(Phase) 2 s olx| &, zt Efgel Ea7)Zol &
+ evente} E4E BMEE Fig, 19 Jeluyio
(15).

Stance phase -+

PHASES Swing phase ———————— 4

PERIODS o W2 GOUDIE L Single-limb stance =t SECONA 0UBlS o Earty suingy 1 1te swin
" support support g —

EVENTS Fool strike Opposile toe-off Reversal of Opposite fool strike Toe-off Fool strike
fore-aft shear
T CYCLE 2% + - 38X + 12% t 38X 4
ox 2% S0% 62% 00X

Fig. 1. A typical normal walk cycle showing phase and event of gait[(15),
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Fig. 2. A typical time-distance factors used in gait analysis(5].

Table 1. Physical characteristics of the subjects

Age(years) Veight(kg) Height(cm)
N (mean11SD) {mean+1SD) (mean+1SD)
M |16 23.84+0.92 64.8+9.8 172.6+3.9

20°'S
F| 6 23.7+2.7 53.8+6.9 159.741.9
M6 34.5+2.1 67.619.8 168.3+4.6

30°'S
F| 6 36.6+2.1 §3.3+6.8 151.6+4.2
M| 6 44.243.5 69.9+10,2 169.145.8

40'S
F| 6 42.0%2.4 59.8+8.3 155.2+4.6
M6 55.0+3.3 60.616.6 164.91+3.8

50'S
F|7 54.7+2.8 62.549.8 156.1+4-8.4
M5 65.7+2.3 56.7+9.7 166.41+4.9

60’S
Fl 6 65.6+%2.7 50,94-2.4 148.9+4.4
M5 77.44+3.2 58.9410.8 164.813.8

70°'S
FI|S 73.61+2.4 55.0+6.20 149.2+5.8

( Nm = 44, Nf =36 )
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Diagram of experimental procedures for gait analysis.
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Table 2. Gait characteristics for the natural walking speed. ( Korean male)

Gait Parameter 70°S 60'S 50°S 40'S 30'S 20°S
Velocity ( m/sec ) 0.9868 1.1905 1.2090 11,2274 1.3761 1.3867
(.094) (.121) (.075) (.124) (.030) (.141)

Gait Cycle ( sec ) 1.214 1.148 1.113 1.100 1.081 1.074
(.037) (.073) (.053) (.029) (.059) (.060)

Cadence ( steps/min ) | - 85.7 90.5 92.5 93.8 94.5 95.2
(3.35) (6.58) (3.42) (3.45) (4.62) (6.12)

Step Length ( cm ) 62.5 66.6 66.8 69.7 73.1 73.8
(6.85) (2.66) (4.34) (3.32) (1.69) (4.12)

Stride Length ( cm ) 120.8 132.6 132.9 136.0 147.5 147.7
(8.80) (6.07) (8.01) (11.6) (6.64) (5.49)

Swing (%gait cycle) 39.2 39.9 39.6 39.6 39.3 38.9
(3.75) (1.55) (1.983) (1.91) (1.78) (1.52)

Single Stance (xgait cycle) 41.7 42.5 41.7 41.4 42.3 41.3
(4.098) (1.89) (2.11) (1.88) (2.18) (2.21)

Double Stance (%gait cycle) 19.1 17.6 18.7 19.1 18.9 19.7
(7.26) (2.82) (3.48) (3.25) (4.11) (3.22)
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Table 3. Gait characteristics for the natural walking speed.( Korean female: )

Gait Parameter 70'S 60'S 50'S 40°S 30'Ss 20'S
Velocity ( m/sec ) 0.9310 1.0533 1.1384 1.1510 1.1755 1.2125
(.069) (.212) (.094) (.087) (.043) (.051)
Gait Cycle ( sec ) 1.150 1.122 1.086 1.071 1.067 1.054
(.044) (.145) (.051) (.027) (.050) .(.055)
Cadence ( steps/min ) 89.2 92.5 97.1 97.7 98.1 104.1
(4.81) (10.7) (4.10) (1.98) (5.36) (4.56)
Step Length ( cm ) 53.5 59.1 60.8 61.7 64.2 67.5
(2.53) (6.50) (4.65) (4.56) (4.76) (1.83)
Stride Length ( cm ) 107.1 116.7 122.7 124.2 128.9 131.7
(6.78) (13.3) (12.1) (12.1) (5.67) (2.96)
Swing (%gait cycle) 37.1 38.7 37.6 39.9 38.7 40.2
(1.57) (1.97) (2.71) (1.93) (1.94) (1.82)
Single Stance (%gait cycle) 39.4 41.5 40.0 41.5 41.2 42.1
(2.58) (2.31) (3.29) (3.23) (2.07) (2.40)
Double Stance (%gait cycle) 23.5 19.8 22.4 18.3 20.1 18.0
(3.20) (3.59) (4.95) (3.58) (3.16) (3.93)
Velocity (m/sec) Stride Length (cm)
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140 1
1.1
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0.7 e 100 ey .
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Fig.4. Relationship between velocity and age.

Fig.5. Relationship between stride length and age.
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