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The Comparison Study Between the Walking Speed and Muscle Tone of the
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ABSTRACT

Background: The purpose of this study was to investigate the comparison between the walking speed and
muscle tone of the lower extremity in male and female. Method: The experimental group was that 22 female
and 24 male that participated this study. Subjects were measured walking speed and muscle tone. Muscle tone
measured using myotonometer. Measured muscle were rectus femoris, vastus medialis, vastus lateralis, biceps
femoris, semitendinousus, tibialis anterior, gastrocnemius. Result: The result of this study were that the walking
speed were significantly significant(p<.01) in male and female. Muscle tone different in male and female that
vastus medialis, vastus lateralis, tibialis anterior and gastrocnemius significantly significant(p<.05). Conclusion:
This study showed that difference muscle tone and walking speed in male and female. This indicates that there

is an interaction that plays a crucial roles in the walking speed and muscle tone.

Key Words : Lower extremity, Muscle tone, Walking speed

He =551 FEEAA = Ao 2N 71 7] S 4w 179 577H4 1°°] Z23EA &
wajql Bxolul, Bt AT 12/4LRE Aol W Hojokgoi(ekal 2008).
o2 ol gle o BA St A= 217k Heg g2t lojAe 7| et 355 Hol B
4y mae AgeiEA A4 W 2EAA we 3 sHem ghen 238 @ aao
WAL 7o)

FA 469705 77| oJFt o5 e, TEL: 031 —880—5399, E-mail: ukm2000@hanmail.net




40 TtighEelX &S] 2] Vol 16, No. 2, 2009. 6. 30

F% velg wsE Agen gxo AUsE Aol
Aol etan wet 4 QIrh EF BaAO) AAE A
ol Avelel A ol | A Alo] ofs) A7) AlzksA 2%
3k 2]¢lo] HREEL B o] 7|7t o] T}
Holul(2748] 5, 1998), IS FIolA ThE Fo
2 o|EA7]7] §I3te] M2 el AMgSHE A4
9l Haut Fe|s Bely ojuj 289 5ol
U g EAo] AR oz ofstdoR & &
sl7} o] ol Aok ghe Fx|o] Apileleh. Telit ofw
Agle] oJsiA olejst a7t AN B A 2
A waolet Beli Welw tehts] wu] ol
4 Wae Holi xjolA 1 Uelg EAjsta Aw
2 Aol glo] Aaolm HA ol Wi o Bt
L ohe Fag dolet & 4 Utk 2001).
%

oo

A HAe s1A| o] Al HHlES] A
A8 ] el W £5 o= Al
A extensor)o] FABHR, G AZA QPHA
WP 2F B2 F5H(agonist) ¥ 23 Hantagonist) 2]
A+ & Z+-(interaction)o]] Q&) R EtH AR, 2005). &
| 7719} Helrl A} 2AES ATS] 9 1
= F oS ARE-Sh= ©]'5(locomotion) ] 7 HFH O
2 Aols ATt AL AL Mol shuro] Awe] A
Ak 9w, 2+ 7] opak 27717} glo] ghakA) 7]
719 PR A 719 A4 Q1 Hate dojub= Wi, &
27 Haol mlsl| &£krb F7HER X]|X]7]oH]g0]
Hasto] A7 Tl Wl Al Algko] AojXict
Hajup g 7] o] Aoy o AR - =
Bl 4 Qlti(dHs7], 2002).

oAy mHL AT Fae] By
W Al Bo] B F4H9] o &
Fapst wsje] g A7 2o Aol Fad

Ol

AN n

sy

7 ole AR olRol ArkuES
Ohmichi®} Miyashita(1983)-2 = 3)
Holl Fash A4oln] vl Mol 2 Qg m
agleletn Busigon, B AFAEL

SEold hAAE] BEL BE U

El

55 )

X
_c])it‘
2
o

. ©]% Andriaccchi(1977) 52 AArel9] w3
o) maol A LEe} Al W 2] Afo]
3551k Jansen(1978)2 | kel of 4]
7hol wet 221 el Qol A 27] W&
717t A glo] F7hslhe 37 12k 9)
stchal 814 A, 215 HSK(anterior-poste-
s57} Z7ksto] wet I vlEskd
Ao 49 YA &

<
)
o
ox

0,

¢

n:

r
3

1o
ol

e 3
uic)

oot
o)

A VA )
LN
b

mlor
(]

]
rsi‘j:l,
el
o)

Ir
—J>

Hi
2
r o)
r
il
B
)
z
)
[o
rﬂ
)
N
ESL
_Q
Rl
e
k1
b
38
O

[¢]
ek olelt: e QS G014 o Tk 4

Q= Az o] A

;:RQN‘

£ 3

Lo
mlmo{xjg
B N
o X
oo 32
ﬂLrEH
Dol koW
‘Jémﬁoiff
99&[“1[][0
£ o2 fu
2orr 2o
B4 2o

e
-+
R0
o_>|: -
N

=
L R
3) & Aol BAVF dE= = 5 e Aol B
_IC_IJ_

4) SHA) TR FHERSlel ol4te] gl A,

5) = AA ool fl= A




A Z(kg) 5817 + 1083
7l(cm) 165.85 + 9.40
Lto](year) 2102 + 201
# Mean+SD

BE Rt BRYSES WA 23T F 5 2
%9 2UYEE SR o0 ZPPHS o
3} gt

1) B3J& % (Gait speed)

HPLEL BE RAAL 10m o5 A7HE 3
5 24sl0] 240 BRUS BASER a9tk
@9= m/secoltt.

2) 2F=E &4

AL BhA| 28] TUAES] AL gARE
Hokst A2 wi2 FA §F ¥ Myotonome-
ter(GMTN200607, USA)E AF&-3lo] 72 259 714 =

£ 57513l th Myotonometer= <+ °|¢t = - 5
Aol 59 1% JHE SAE 4= =S uote &
H 2, S4E 259 1% el HFeolA dikst
£ S8l FAR RAHES HolQlrh E3F F59 F
=, 49 29 A o] AY EE 259 {4
F49)E Brehr] gk Al Sl Alold, gt
o &5 TR EE SAsto] AFE ZEIAHA
44 dolHE AlFste] 259 AHE ST
QlTH(Chales &, 2003).

LR E 547 BES ySAREe o5 A7y
2 FAE glon, 5 Addge aAEo] i,
547] Eog Ay 24L& FE o YS Adyrt =
Z)o] ¢t = vk 9| Ady YRE ottt =
2] o] Age] et = AR Ftof] A7l WA =
olgA HA4H 24 AP Fog gibHEt AT

o
Yotk Ao e T& 24
el
=

A o e 14w 25

2 A= 24 254 $4FE MyotonometerS
reom qrstel 2Rl A 584 %

& o AFol A 77 Z4oisch 24 24 280

S muscle belly) 91014 ZH3HAT Ao] 2%

o 9ol Moz A8}

B 2gsto] kS A

&) Al Z(rectus  femoris), WL

(vastus medialis), 2]=33L(vastus lateralis), T Eo| &

= [eXe)
SATSS

| .

(biceps femoris), ¥+ % (semitendinousus), 73

(tibialis anterior), H]&-Z(gastrocnemius)©|t}.
3. AlREA

2 AR Yol A, Al 7Ies A=
Mt T, dEEe HIERAS ALget)
Hue) HasEel sHge 2
paired T-testE ©]-&35}%

12.05 o]-&sto] FAA

B golaze ¢ = 0052 3ot

1. Aol thio] HEaE ulw

Aol g o] Haldw Ul 1.40+ 021m/sec, o
217} 1.41+ 0.09m/sec2 GA7F EPEE = ¢ wako
B o9 §ol@ 2ol 7t AATHO<001)E 2).

E 2, d¢ =9 EYSL HlW

o o tzg P
B .
140+ 021* 141+ 009 -.156 007
(m/sec)
® Mean+SD



42 tfstEe|A &SR] R] Vol 16, No. 2, 2009. 6. 30
2. 4 W 3he] 2= vl

o]
7S H

8.17+1.
folgt Aoz

—_

AATHP<0D).  A45FI=E  d

5.99+1.32mm, oJZ} 6.78+0.65Smm= FAHSZ {2
3 Afo|7t Airkp<05), MAFTL WAkl 2 2%
w7h o Hoo], fHol T Aol gtk HAE

2o IR} 43241 11mm, oA} 6.19£0.95mmE HA}2)
& =T o FHom SAHOR Fo3t Zfol7t 9l
ATHp<O01). H[EIS FA 6.48+1.95mm, o]z}
7.63+0.97mm= YA & 1A=} o 7o golst

Zpo] 7t YA ATHP<.05)(3E 3).
B 3, MQlLhq9| sHX| 289 ZZIEE H|W
= o t %k Pt
OIE[ZIZ  680+094° 698+065 -766 044
=22 686+133 817+115 -3486 000
9=, 599+132 678+065 -2692 001
WAL 7154189  802+119 -1912 006
E|0]S2 847+054 843+073 232 081
MAZZ  432+111 619+095 -5994 000
H23  648+195 7634097 -2696 001
i" Mean+SD
p(0.05
p<0.01
v, 2%

1 YA AH(gait 7] 87/l (quiet
stance)o| A #HE SA B Y= A AAAEH

11 9)(steady-state walking)®] A]2} Afole] Aol &
Z] o] o] 1H 0] & Al(transitional movement phenomenon)<

QAT BYAAE S5} DRIE, AR, A
ahe Wy, ol 2Al, BATWE, BHSE Sol| Wa)
Eo] A AdEe Hajom ol Huh FA 7 H
NN ZHEEA o7 AFFAL o5} Al A

initiation)-2 & &

o
L

e —
i)
B ol
=2

2
R=)
I
o
a2
1
[o ofN
o ox
gﬂ

we
o
%
X
Kl
113
1%
O{N
jubad
o
o

(e}
52 =

2 > orr
@ lo 2
N ool rlo do

]
offf «
2
>~
rir
>
Y
1o
=y
1B
o
30,
a
o
=
rO

POUNNSCRNR SO L)

1o
o
B
rr
i
o=
b
H1
=2
o
o
g o
=)
i:l
=l
[ o

e
4>
52,
5
N
Q‘L

(Willén 5, 2004). 0|23t H3)L 7| =%
T 59 7l & 2
ol Qlof Ak HaEzre W, 53 Hef AlA

T BAE FEAZ 5 QdtR(Scotte}  Winter,

1990). ZLejE& o] Hgt ZAHL HaPEnto] oz}
HyP&ro|w ke v 5 gloew) Azheict
B P2 Aot shx|9) oy PEI FA o] FS

& 2 o] Folof st Fafoletil shelC v (Whitdle,
1990), 7] 211(2000)2 3}2] TAZFO] AL upm
oAE HeLE ] Zvlo v ASETZe] Ho)
LAY et AxE ol tehta, T
2Tt ool BN FRe] MUl £ 5
7} AA felak 2tol7k Qirkn W sl Ea £
2] o] wo| WSz FFS vA L Y5 5t
= B¢ A FAYom Ao ARl o
|HH shelon, HyLert SUEW Fobe| &
52 Zo] S AYS eI 4= ATHMin-Chio}
Mao-jiun , 2007).

2 AFtolA A4l FH ] HaLe BlaofAgAtrt
1.40+ 0.21m/sec, &AL} 1.41+ 0.09m/sec2 FA}] H
P& H wgton Eﬁlﬂﬁi rolgt ﬂolé H
JJr Q& Xd%%% Hliloﬂf\i %—4?5 %
o= Flsknh WSR2y 9532 eudEe

A7l 5oz o] Mo B 24719 A
2ol A BAetE = Z5oln, ABEEITY BELS
Z 2o TFHEA] B (heel strike)2t
Z}719] mpAjey Rl WhREA] w] 7] (heel off)ofl A 5=

a0

2-0]thDonald, 2002). & &1L4 1}o]]




Aol U . ofo] HATOL 3x] 299 AL HlE 7 43

o v o

A AR HlE5E A=Y 7ot Zole= HY A 59 oAM= ed AR, S8/E S
Srolw P AL o & golon, HPATe  BI2W AZBHIe] ol Uitk weby wY
£ AR ATE RolthRY, 2000 MinChigl oAl £ AHaT EPA0] WEF R 42
Maogiun , 2007). 8 USRI G5B NE §  BRT0] B A4S k1 98 ST 4 ot
ARt Zpol & Ko Q7|0 A 288k 259 & A Ty e shx| o) FdEnt oy thedol, B
BFE7F S7HEH HYEe FrHETL AL =, AN AEnE Aol lFo s, &% oo of
U= Aotk gt At7h o Zaste et e

ojfell A AHE Aul, 2 AGs Y HaLEe}

SHA] Z50) 2 ol tiet Hlas 255 Al 1%
E7h e BRI BaSETt nEe e 4 A2 2.3
AGloH, Hef&e = HaEr|o)A QJzt7]|eF AdE
59 =L Aol e Aer AztEw o] AzHl B3 A o} B Hoto] whg 54 ¥
of thgt A+t7F o dasteet AE O] & ATHA EA. [HHAfeel=], At}
2. 2000
v.Zd = AES, 855 0AS 5 HASEd B £F 4
At 54, SEYHEAL 1996;23(1):
2 A JU o HEee} 5hx| & I E=E H| 161-169.
w5E7] 9sko] 20-30T EAF 247, oA 2w F AAE. A AN =5 HaA[2 dolof thg) A
4675 o2 shof HAPLof B2 K(rectus femo- Atz £4 4. [HArH=], At
ris), Z30L(vastus medialis), &L 1. 2005.
(vastuslateralis), T %] o]5=H(biceps femoris), WHA Aojeh Q1Y 5P HEA. AE
(semitendinousus), %7 & <I(tibialis anterior), W]|&E Sk =2 2005;5:1513-520
(gastrocnemius)®] - {IHE=E S5 oH, A= QF=st 32k HarE R BAE o]&3 A4 4
e o ol o] B3 B [2HALs =, A

1. A7} 1.40+ 0.21m/sec, A7} 1.41+0.09m/sec skl 2008
2 WAl Hasne o wsken vl felgt 278, $A1S, 19S5 mano] nae] n)x:
2to] 7k 9l tHp<.01) A3}, ZFOTiRER]. 1998:25(2):271-277.

2 34 ERY IREL UEBIS Ua GhEs] 28 Edo] heEET ok W Aade] 5
6.86+1.33mm, {2} 8.17+1.15mm= "¢~ {23k 474 29 29 FEjol v|A|= Fok [HAket
Aol7l  QSlapeol),  AEF2E W o], Al2isti. 2002,
5.99+1.32mm, oJ*} 6.78+£0.65mm= EAZH o Z2 Andriaccchi TP, Ogle JA, & Falant JO. Walking speed
G935t 2}o|7F U TtHp<.05). AAZFLL IR} as a basis for normal and abnormal gait
432+1.11mm, oA} 6.19+£0.95mm= EA| A o= measurements. Journal of Biomechanics, 1977;10:
Rt Zol7E ASUTHp<0D). HlELS EA 261-268.
6.48+1.95mm, oA} 7.63£0.97mm= 52|35t Z}o] Chales TL, William PD, James WR, Eric SS, Steven CF,
7} A tHp<.05) Eugene LM Myotonometer Intra-and Interrater

Reliabilities. Arch Phys Med Rehabil. 2003;
B ASLAT}, o] madwo] 2jol7) UL, o 84:97-101.




44 cistEelx B3] Vol 16, No. 2, 2009. 6. 30

Donald AN. Kinesiology of the musculoskektal system:
Foundations for physical rehabilitation. Mosby;
2002.

Jansen E.C. & Jansen J.M. Vis-velocity-via : Alteration
of foot-to-ground forces during increasing speed
of gait. In E. Asmussen & K. Jorgensen(Eds.),
Biomechanics VI-A(pp. 267-271). Baltmore MD:
University Park Press; 1978.

Min-Chi Chiu, Mao-jiun Wang. The effect of gait speed
and gender on perceived exertion, muscle activ-
ity, joint motion of lower extremity, ground re-
action force and heart rate during normal
walking. Gait & Posture. 2007;25:385-392.

Ohmichi H., & Miyashita M. Relationshiop between Step
Length and Selexted Parameters in human Gait.
In H.Matsui & K. Kobayashi(Eds), Biomechanics.
VII-A Champaign IL: Human Kinetics; 1983.

Scott SH & Winter DA. Internal forces at chronic run-
ning injury sites. Medicine and Science in Sports
and Exercise, 1990;22(3):357-369.

Whittle MW. Gait analysis: Introduction. Oxford
Orthopaedic Engineering center, University of
Oxford; 1990.

Willén K, Stibrant S, Ekman GG. How Is Walking
Speed Related to Muscle Strength? A Study of
Healthy Persons and Persons With Late Effects of
Polio, Arch Phys Med Rehabil. 2004;85:1923-8.

4> (Date Received) :2009E 59 12
4% l(Date Revised) 120094 69 5Y
AA %1 L(Date Accepted) : 20094 6¥ 12

oo
Mo Mo o






