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ABSTRACT

The purpose of this study was to evaluate the gender differences on gait pattern and the kinetics on lower extremities according
to the different gait speed. Ten collegiate male students (age : 23.80+2.94 yrs, height : 179.40+5.04 cm, weight : 66.57+5.64 kg)
and ten female students (age : 23.404£2.91 yrs, height : 166.06+5.61 cm, weight : 53.76+2.75 kg) participated in this study. To
investigate the role, the ratio of the use, and the effectiveness of each joint during gait, we examined the joint work and the con-
tribution to total work. The results of this study were as follows: First, gait pattern was not differ between male and female, hip
joint ROM increased with the increase of gait speed both male and female. Second, the eccentric work of the ankle joint decreased
with the increase of the gait speed both male and female, on the other hand increased on the knee joint. Third, in the result of
the contribution to total eccentric work, male in both the two gait speed was the biggest on the hips joint. However, female in
normal gait speed was the greatest on the ankle joint, was the most on the knee joint in the fast gait speed. Forth, the concentric
work on the ankle and hip joint increased with the increase of gait speed both male and female. Fifth, in the result of the con-
tribution to total concentric work, there is no difference in the male both the two gait speed, however decreased in the female on
the knee joint with the increase of the gait speed, on the other hand increased on the ankle joint.

Keywords : Gait speed, Eccentric work, Concentric work, Contribution to total work
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Brand, & Johnston, 1978; Kirtley, Whittle, & Jefferson,
1985; Schwartz, Rozumalski, & Trost, 2008; Waters,
Lunsford, Perry, & Byrd, 1988), A|Hdts 3t S7}s1A|
Ho=zx oAE FIE WA FrRCavanagh &
Lafortune, 1980; McNitt-Gray, 1993). Z5ox= X3}, H]
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o} A7l olHeS A Ae® B IEITHFiser et al.,
2010; Gil-Agudo et al, 2011; Herman, He,
D'Luzansky, Willis, & Dilli, 2002; Platts, Rafferty, &
Paul, 2006; Rota, Perucca, Simone, & Tesio, 2011).
AY B N B AA FAA) WS nayel &
448 "oj=d &= 9J=4], Cho, Parks} Kwon (2004)2
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Aok g oS RS 5 WEe 25 3 Yol
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W S 984 0% AR Xal Ao SA= B
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e W= pde) ¥ FEI| AMSSA RomA
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Al(age : 23.80+2.94 yrs, height : 179.40+5.04 cm, weight :
66.57+5.64kg), I A}(age:23.40+2.91 yrs, height: 166.06=
5.61 cm, weight : 53.76£2.75 kg) HeE°] zZHzt 107
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right second metatarsal head®ll F-Z= 3 FA-S o s}
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Oxford Metrics, Oxford UK)Z TAE S2REY A]2Ho]
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B Aol AT ) 8 o] ¢4
B7] 98] 2t #de] 7R I(ROM)yS A Heom
P BHES} 4Ewg galo] 7w B2
AT e ARATORA neY F 2AL o
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Lee, & Goh, 2009; Yeow, Lee, & Goh, 2010; Zhang,
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AeE 58, 98 wlEl tigh xlol= o]
Luf A AR (Two-Way ANOVA with repeated mea-
suresy g ARE-3te] Ao, frolae p<052 A4
st dezhgo] mE AFASE A "HY 1 Aol
independent t-tests ©]838}90.0H, &= 7+ X}O|= paired
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<Table 1>& AAFHOA 7+ Bde] 7Rew o= ekl
Zoltt. 7FssIE Ay A L5 (F=6.175, p=.023)%
BT (F=39.840, p=000) ZHe] 7FeH9lE &= 7F Ao

7F vehgont, Al 7he] xjole} e AR YEREA] &
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<Table 2>= 7} #A@o| A At A3 A9
H&-S UER Zloth 21 deke] A71E

I AAoM e deahgo]l YER ST (F=5.444, p=.031),
A5 Ax A E<007, d=.884)7F 4 (p<.000, d=
2.259) B &£wo] kel 9| wHRe] AT dwol
gk 7102 yepgtow, ool o A agk ZoR
veldth #2 #doMe X 7F o7t YERtey
(F=38.477, p=.000), 248 7] z}ole} o282 Yeht
A &AdTH(p>.05).

A7 dFFe] v &S AE Ay ik - &
= 7+ Zpol7h YEREOLH(F=40.898, p=.000), AE 7]
zto|eb AT 2G-S ERA] 2 UTHp>.05). 75 oA
£t &5 7ke] 2o|(F=36.709, p=000)2} ¥ 7+ x}o]7}
YeRt o, e g2 YeRA] 28kt (p>.05).

<Table 3> 7} #do] WA A% W54 U39
H &S UeRd Zlojth, 954 deke] 27| E AuE A
W2 ) BHME &5 7F Zo|(p<001)eF A 7H
2ol (p<.05)7F VERg o 58-S YEREA] ettt
(p>.05). 75 #HAXE=E &= 7+ Zo|7b YEhgoy
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24 THp>.05).
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Table 1. Ankle, knee and hip sagittal ROM (unit : deg)
Male Female
Mean+SD Mean+SD t ES(S) F
1.34 m/s 28.00+4.80 29.11+5.51 -0.478 -0.214 speed 6.175%
1.70 ms 29.84+4.97 30.33+£5.37 -0.214 -0.095 P '
ankle sex 0.128
t -2.433* -1.258 *
ES(V) 0375 0225 speedsex 0246
1.34 m/s 37.00+£3.36 39.12+£3.34 -1.418 -0.634 speed 3475
1.70 ms 35.70+£3.97 37.97+£3.95 -1.283 -0.574 P ’
knee sex 2.139
t 1.960 1.015 *
ES(V) 0353 0315 speed*sex 0.012
1.34 m/s 44.11£3.14 43.39+5.16 0.373 s
" 1.70 ms 49264373  48.81+7.01 0.181 0.167 speed 39.840
ip ¢ 4004 -4 700 0.081 sex 0.080
ES(V) 1494 10,880 speedsex 0.024
*p<.05, **p<.01, ***p<.001, ES(V) : effect size for velocity, ES(S) : effect size for sex
Table 2. Ankle, knee and hip eccentric work & contribution total work
Male Female
MeantSD  MeantSD t ES(S) F
1.34m/s  -0.15£0.04  -0.15+0.04 0.327 . .
170ms  -0.11£0.05 -008£0.03  -1.710 0.146 velocity 33618
ankle t 3.46]1%* 7 109k -0.765 sex 0.571
ES(V) _b 384 _'2 250 velocity*sex 5.444%*
1.34m/s  -0.08£0.03  -0.10+0.04 . ook
joint eccentric 170ms 0112003 -0.15£005 12 0577 velocity  38.477
knee 1.860 0.832 sex 3.386
work(Joule/kg) t 3.192% 5.315%%* velocity*sex 0.833
ES(V) 1.083 0.957 ’
1.34m/s  -0.1740.06  -0.15+0.09 0.874 0391 velocity 1187
. 1.70m/s  -0.19+£0.09  -0.15+0.12
hip -0.909 -0.406 sex 0.832
t 1.121 0.342 .
ES(V) 0264 0.054 velocity*sex 0.332
1.34m/s  37.07+4.80 40.68+12.60 -0.848 20379 velocity 40,808+
1.70 m/s  26.95+7.87 24.89+9.88
ankle t 3 386+ 7 g8 0.516 0.231 sex 0.014
ES(V) 1 553 '1 395 velocity*sex 1.881
1.34m/s  20.35£7.45 24.88+6.73 . ek
conributionto | 170mis 2873930 4205+1470 2T 0058 Vel
total work(%o) t -3.867** -4.609%** : : - )
ES(V) 20.994 1502 velocity*sex 4.263
1.34m/s 42.58+6.89 34.44+12.58 .
. 170m/s 44321146 33.07+2024 1198 0.803 velocity 0.004
hip 1.530 0.684 sex 2.945
t -0.694 0.415 -
ES(V) 0.185 0.081 velocity*sex 0.605
*p<.05, **p<.01, ***p<.001, ES(V) : effect size for velocity, ES(S) : effect size for sex
(p>.05), AL £o] STk A BEe] BTl SR AN (p>.05), oI S0 Tk A F& Bl

O 2 YR THp<.05, d=.592).
T8 HHAAME FSAEo] YENL O H(F=4.857,
p=041), AT A3 F S5 BT Hd 7 Zfol=

YERA] @9k (p>.05), HAS £5 7k 2jo] 7t UEREA]

tﬂ%—Ol
P A=
% A O L (p>.05),
p=011)

gk o' Yehdth(p<.05, d&=-.592).

&5 70 Aol ABAEL YEhiR

A ZF AFol7b YERSTHF=R.113,



An Analysis on the Contribution of Lower Limb Joint According to the Gender and Gait Velocity 163

Table 3. Ankle, knee and hip concentric work & contribution to total concentric work

Male Female
Mean+SD Mean+SD ES(S) F
1.34m/s  0.183£0.09  0.10+0.05 2.695%* . sk
170 m/s  029+0.11  020£0.07  2.194* 1.205 velocity  71.223%
ankle ¢ 4.630%FF 0 QOFkikk 0.981 sex 6.508
ES(V) _'] 004 '_] 678 velocity*sex 0.003
134m/s  0.02£0.01  0.04+0.04 -0.633 . .
jointconcentric | 170mis 004002 0.05£0.05 :(1).1(1)3 -0.183 Veg’(‘ty 1569 3}7
work(Joule/kg) t -3.513** -1.937 ’ velocity*sex 2’ 109
ES(V) -1.254 -0.178 ’
1.34m/s  0.02+0.01 0.04+0.02 2.871%* .
. 170m/s 0044003  008£0.05 2344 1284 velocity  17.875%%
hip ¢ 1 675% 3.51]%* -1.048 sex 7.102*
ES(V) _(') 935 _'1 040 velocity*sex 2.398
134m/s  77.64£14.13 5230£13.70  4.070%* .
170 m/s  772749.05 60.57+1423  3.133** 1.820 velocity 419
ankle : 0.120 3.184% 1.401 sex 16.023
ES(V) 0'03] _(') 590 velocity*sex 4.650*
1.34m/s  11.36£8.59 20.51£17.96 -1.454 -0.650 velocit 3058
contribution to knee 1.70 m/s  11.744£5.15  13.54%11.08 -0.467 -0.209 sex Y ]'390
total work(%o) t -0.199 2.648* e P
ES(V) 0.054 0467 velocity*sex 4.857
1.34m/s  11.00+£7.93 27.19£17.43  -2.673* -1.195 veloci 0217
. 1.70 m/s  10.99+6.13 25.89+16.91 -2.620%* -1.172 ty s
hip ¢ 0.008 0356 sex 8.113
ES(V) 0' 002 0' 075 velocity*sex 0.163

£p<.05, ¥*p<.01, ***¥p<001, ES(V) :

V. =

2 dve 271134 mis)eh W 27](1.70 ms)
Aoloh B AH L A FES

Z 2ot (Coutts, 1999). £
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effect size for velocity, ES(S) : effect size for sex

B3 F Qe AHoezRy 2Aske 57 (Sutherland,
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AAEHA Eth(Kulas et al.,

Gray, 1993). 2 A9 A% S$4& 553
LZ)e] =M= Y 7F xpeolrt vreF

SHIEE!

M ope

Aol nd A 8l el

==

g WAl 1B B

23Rl WIS 2 A =
3 99 B9 7ksHe 5

she Ao

Ll |

o7

Aol rERIA 923k}

i dech

w2 phdE 7
UAdo] ALo)= ut
Pt RgAE B

oide] gl 99 wdwe] fefsiAl Sk A
© 2 vepgtour AAAel d"oE W 7F BEAAC Z2AS 55517 Y= B2 Bde] ddto] njo 29
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U 9kt sixu

Fral7] Ss) A4
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2008; McNitt-

=282

ol'—'- TRAEH=

FA9de] Witk a4 Q1A U

T ¥ 4 glons, SEste e
sl & ATolAE wa A T ) &%

Swel 3 4 9F 2 Uy 9 dungh
A B AA Ay Qe e AnE A% 9 0 2 R
ol g AR ket 2} i BE wE Bl
Z7hSh @A B o) Adme gad v Tg pEs) 9 7K R0

Swo] 4G 39 75 WHo] wol A

13l ™, Teixeira-Salmela, Nadeau,
Milot, Gravel?} Requiao (2008)2] Ao} -FAISIATE H-
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Figure 1. Ankle, knee and hip joint movement
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Figure 2. Ankle, knee and hip joint work
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