I 2EAEEIX|, 2006, M16H 4%, pp. 83-94
Korean Journal of Sport Biomechanics
2006, Vol. 16, No. 4, pp. 83-94

N\
i

HP&T7} vl A @AG T NAnbdg e n|x|
Effect of Walking Speed on Angles of Lower Extremity
and Ground Reaction Force in the Obese
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ABSTRACT

T. W. KIM, Effect of Walking Speed on Angles of Lower Extremity and Ground Reaction Force in the
Obese. Korean Journal of Sports Biomechanics, 2006, Vol. 16, No. 4 pp. 8394, 2006. The purpose of this study
is to elucidate how walking speed influences on change of angles of lower extremity and ground reaction
force in normal and obese people. One group with normal body weight who were experimented at a standard
speed of 15nys and the other obese group were experimented at two different walking speeds (standard
speed of 15mys and self-selected speed of 13mys). We calculated angles of lower extremity and ground
reaction force during stance phase through video recording and platform force measuring. When the obese
group walked at the standard speed, dorsiflexion angle of ankle got bigger and plantarflexion angle of ankle
got smaller, which were not statistically significant. There was no significant difference of knee joint angles
between normal and obese group at the same speed walking but significant post hoc only for the first
flexion of knee joint in obese group. F,1 was bigger than F3 in vertical axis for ground reaction force in
both groups at the standard speed walking and the same force value at self-selected speed in obese group.
F;3 was always bigger than K1 in anterior-posterior axis in both groups.

KEYWORDS: LOWER EXTREMITY, WALKING SPEED, GROUND REACTION FORCE
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oz} 71 B AHES AXde Aot ZEA
T 1996). B9 ofe 7HA A7) P8k I
Hed], AE3AAES Yo7 93298 ST
B, s WS A71A A, AFRst 23 Ay
A FA7 AT FMacLean et al, 2000;
McGraw et al,, 2000). ©]8g BITRIES] 87 $3<]
o ¥ FEHEH H WHlde RPEHE £ &
Ak HITRIE ddoE & B Ae APFTES
AHE, HTka} el dATA o B3 IHDeVita
& Hortoba " gyi, 2000, 2003; Hochberg et al, 1995;
Komer & Eberle, 2001; Melanson et al., 2001; Messier,
1994)e] #3t Ao] iR eg 1 y&d #ago}
A3 viTE d@Rlo] Agslaa) g Ao, His
9 vk FANE AT R A9 ol =5
=3

ole] & A7 B &%} AT wigkely)
A7 Wkl Auuteel] nAe Y oln
2 Ao, A7 A29E B3 AT Wl
o Bei&T W3l iE RS WalE vusly ¥
At fefg Aol7t Sleg wWeled O 53o] 9l
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1. A7

£ A7) D945 AAA BAHL <E 17
2t

2 433 2 A3

WS 49 B3 T2 FYo AuEeEr|g 43

Group  Age(yr) Mass(kg) Height(m) BMi(kg/m)

Obese(n=8) 267+44 1169+163 1813166 358+47

Normal(n=8) 26.0+39 716151 1765+39 229+15

R T e S

&1, 71E3FAl(global reference frame) 43S 13}
o BANERGQS 32 #9 T AAAS &4
RSN A FH3 FYAEE HE F, IR
£9] oA 2739 FAd A vRARIARA 15m)E
B3t vigkel tidAl Al AwnkEr] $E 27
7t Bael A Aee A474¢ PR 5314
24819 B¢ 13m/s HP&crt FFE AT ZEE
P& DeVita & Hortobagyi(2008)2] AR ATE 7]
%2 319 FFH PSS (standard speed) 15m/sZ 2
E= Qleje] FAE Fol HPg AN o7 E
FHP&ET i3 HE 2= +H0.06% OUE 3o
AN 31 em, 6me] B3 (walkway)ollA At ZAE
T A SAs] 8 2the]  EEA(photocell,
Visol) & A8l 2455k 43 A XY 53 £4
< 98 619 CCD 72 Charge Coupled Device
Camera)?] F43} AENErle] ASE  F718
(synchronization)A}717] $1ke} LED(Light Emitting
Diodes)E °]831310m, 7pzte] MExE AZke
1/5002.8 1A d¢] AP = 2 AFAE
& A7 AT} ) By AAEETE EF
A Q4] A3k 35-E AN SN dAE
15749 A2 #5731 7 £2e A, A4 4
X, BAAE Zatsiorsky et al(1990)2] %84 F47
T o83 e JAAAS7IE HH 1689 A
3)HA5¢] BSP(Body Segment Parameter)d] &2 AlXt
3k

3. A8AY

AY Al A #HY BYPe T4317] K8 6y
7} elSansung SHC-650A, Korea; 60fields/sec)S} A
Wk 7)(BP400800, AMTI, 1000Hz), S-E7)(MCAS,
AMTD) A/D H37]E AlMg3tod, A@rbdeEa 2o
HEHX dig A5E AReH, AFAEAA 715
] AEnre] FoREY we dEE FAZIc
AAnE g LSRN ERE e 259 F713
(synchronization) & ¥3 FRA} B8 F $TA29
ZAZE A9 o A= AYAE A/DRR)S
LEDe 73t £4& WARHA 35k A
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A A/DHEEZIN Yoe AZE J9u $527
A= LEDA HAlst Bdls 2AES gdog
A o] Adel B7) A9 g £l AR A
%‘J-"- A] A 5 JYATE AERE 7 Lol AR

© 1000 Hz2 & 3er, 1 F Fheljglolr &
o)X A8 60 HzE 4HHE 52 A3 E 71202 1000
HzZ 1 7Hinterpolation) J F T Ay A
£ 2% AF

£ AddAME 7zt 944E 339 HEg nip
7] 91344 DLT(Direct Linear Transformation)t2}S-
©]- 88t Kwordd &ZE 4 o)(visol, korea)Z AMESIHO
o, DLT SelEEs 47 S8iM de7le] BAldS
o] 83}, DLT 2ol ofsiix] A7AE #3Es} A4
EA Ao exk= oF 015ecmel et 314 B Ao
= Kwon3D(2002)9] body modeling softwareS AR&-
sl Aol s om, Age] A3 5 TAE A
ST BAFEE AJHS V)FOE REX FR Y
A A 715 H(stance phase)oA EAE510om, B9 v}
#3t Hlo[HE butterworth low-pass 235 AR&-3}od
HEF3A, o] 9 cut off-frequency= 6HzE A3}
HrHwinter, 1990).

4, A B4
£ a7 E s 2 I3k ol M) A
dlo[el9] Hitolw, o]3t %‘-ﬁ‘%k—- A A%
(SPSS 11.0)o FAIATE vivRle A3 #HAFS ¢

o}57] §3] FTEX (Pearson’s 1) ’é’\]ﬁ'}‘ﬁotﬂ H
RIS BHPET ) wE e Xo|E Uolry) 3]
one-way(RM) MANOVAE AA5190, dukdlds)

v EEHe] mE  Zxe  Ho:
one-way(RG) MANOVAE A3l #4418 93
BE {4FL =058 HA3I

I 4% ¢ =9

B a7 ol4d 3 BEde HEgd, mey
A, Jrolddols, Winter(1990)7} A &< B4

i6§+57} Hgkele} ajAl Rzt 2]

H mAle °§3§ 85

g T s
R e R SR AR S e

ARl AES A ek, S5 W3l g 7z
W H3E AnEE v $3S T 230 A
o} 3 AA]7)(support) <t &% W3l W} 44
2A7e] /A7 3 T HAgS TRl AAEA
=4

1 $E8d7 W3}

HTRlS] Ba&ed d=adzte] Ao wig=37
3 ) ASZ57Y] P FFAA 127 AR
Ae <& 2> A ST

el B8 Ad Ho WSF S (Max. ankle
dorsiflexion angle)2 BITRl A7|RET(A) HiT
1665, W] EFHAETE) BT USERY, A A
Ast F WA HY ASZIAMax. ankle plantar
flexion angle)®] Hgh= H|RR] 7R PET(A)2]

S H 4559 -165%, HITR] FTHPEE(B)Y 73
- B 1459 18352 242 A

HERIS] REFRPYEEB)S} A7 EPST(A)Y] F
o WiE23 Hd ASSF AT E viasje
23 Hd wWiEZF ZoN [FAS AT =816,
p=013)°] A& A= etk B3 A WA g A
ST ol A8 JA FroH=834, p=010)3&
BGow, 7 A Hdl ASEF 4 FA] g
(=902, p=002)BA7} Sl A= Yepgr:.

E 2 8ERIDFS| U=2E ARk ¥ Ernt 2EEA
DF(B) PFI(B) PF2(B) DF(A) PFI(A) PRXA)

DEB) 1

PFIB) 59 1

PRXB) 571 65 1

DF(A) 816* 640 62 1

PFI(A) 26 834 546 359 1

PRA(A) 20 508 0% 548 439 1
M 48 137 1829 1661 445 -1650

5D 342 300 563 139 289 44

* DF: Dorsiflexion, PFl: 1st. Plantar fledon, PF2 2nd.
Plantar flexion, A: Obese self-selected speed, B: Obese
standard speed
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o] AL Winter(1983)2] BitolA] AAkelS tyos
RYPET o) A7|RPEE ) TEHE A
FE r=IBE A e 2 fAR g 2 5 Y
AT,

<E 3> BRI AT|EHPET(A)} BEFHYE
E@) whe} ZEZ4 )Rl FFS dokrr] Aty
one-way(RM) MANOVAE AA|3H 7ot}
$19] ZHso] <Jal¥, Hotelling's T7F 9.8400]d,
F35=1642 UERRT p=00562 o3t Aol HH
. HgRlY p|EYET A BFEHPET(B)0A
AERTE A0S YRR, Ad WE2353 4
U AS2e] AFAFTS AAR A7 vjEkIY] 27
HYPLE(A) BT 16659 FZHYLEB) HT 148
EoX wiE23 p=088E FAH T Aol7}t I
on, A HAg F WA ASFFFAN L A7 |RPEE
(A) B 4559} 1655, ETHIYSET(B) HE 145
gt 165590M p=001, M4E EAH FF Hlo[7}
LtERsT

AYA1E A B DeVitadt Hortobagyi(2003)2]
B4 v O2F Wellde ERRBEEAN A7)
HPLeun A5F=zto] a9, o]&L EF FAH
02 Fosia syt

<a¥ 1>E ATRY, uiage] A|RAEST(A)
g RFRPSEB)E 7% F3F 787194 R WA
AZZFo] goiA UEisteH, Hol siS25E AP

F 3. b|2iol UE2I5E4019| one-way(RM) MANOVA ZT}

Fffect Value F P
N~
( A%; g T 080 16400 005
Source Measure S5 df P
DF 282 1 088
HhR
awp P w6 1 00
) 286 1 04
DF N55 7
(Ej_f‘% PFL 015 7
PR2 nME 7

* A: Obese selfselected speed, B: Obese standard speed,
DF: Dorsiflexdon, PFL: 1st. Plantar flexion, PF2: 2nd.
Plantar flexion,

-5 & Plantar Flaxion

T3 1. vl AT ME YSRE2ie] B

BE)&re] AL oF 48%, EERPETANA o 5% X
Hell A LHEA] EF7|(heel off)7} BHHFLH, FH
o A2ZTL A7|BPET] S oF 65%, EEHY
S oF 61%AHAN BAEA E77Ntoe-off)7}
ATt

<E 42 HIEIH AR BERASEB vs O
Ao SEAAZ Hod vER Relt

HyPscd Ao eiSFIAE vkl FEHPET
(B) B 148%, A4 EFRPET(C) B 11754
3, A ARt F iAo AS237] Wdke HT
ol REHPLLEB)Y A B 1459 -183%, 4
Q EFHFPET(OY AF Ha 4159 18652 7
7t 235k wiels} Q1] RERASEA 9
WEAY Zho] WIS wws] B A3 vivicle] Al
of s} Ao wiEFI4Le B 31e o 2L, A W
A A AZ2349 T WA Hd ASEJe 4
Zt B 2759 03% © At

E 4 H|PIRIT} Faolo] Al LEErERle| Ban) mEEk
' )

(Unit : degree
Stance phase M SD
M B 14.82 342
ankle DF angle C 11.75 294
Max. B <137 301
1st. ankle PF angle C 409 3.01
Max. B -1829 5.69
2nd. ankle PF angle C 1864 43

* Max.. Maximum, DF: Dorsiflexion, PF: Plantar flexion, B:
Obese standard speed, C: Normal standard speed
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E 5, H[0kolnt HAlol HISZH0[9] one-way(RG)
MANOVA Ziz}
Effect Value F P
A
By Q T 398 15% 243

* B: Obese standard speed, C: Normal standard speed

<# 5> HYRIF AR EERPEEB vs O
me}t WEZ) wXE 9EE golEr] 415k one-
way(RG) MANOVAZ 4A|§+ Ao|th

99 Ao <3, Hotelling's T7} 3980w,
F35)=15%B% eI, p=243% #J3 2jo|7} U}
YA ofsith mebr ASAS f_’. e skt A
WHE R 22 £52 HE A viTla) Al wE
4L IS WA e AL ¢ -”F A,

<3y 2> AHud, Rkl B9 ok 7%, B4
2 5% 3} 7871904 R WA AZZe] el
o, HERIF A BEF F 45%A79 WHES)
=97 |(heel off)il X Hof H}S=F Ak F WA FH
o ASEFL BTl APAE F 1%AHNA &
FEA E97(toeoff)7t LA TE Awkyoz oF
H LAY Es AR, vvlE Aol wj=
Z230] g A7} SlE AS wae FUT g
Blon, HEgEe] SFARE AR Had
o guglol G4 el

Spyropoulos et al.(1991)2 30~40t] BTl 12%<
Wdos A7|RBEEE HYT A vkl By
E55 1.09m/s, B RAETE 1.64m/sHa 1

Avernge Apkle foint Angles Pattern

el BEEHY ST mE Y=g

a7} sitkle) shletaeish ARl vl o

ﬂﬁ}th— E‘..Lo}
rtobagyi(2008)= HITH 491 2173}
8E ez uiERI 1}711163—%
(129m/s), W) EFHPSE(15m/s), 7§/‘J
ivg £5(15m/s)S Hlm BYsigEd), o %H BMI
i 23 kg/m ARl cﬁmkg/mzi u]

o
u
o%
r'O
[y

?J 7«}7 JRPET 2065, BTl EEHPST VT,
A4 RERHEE 15459 IS AS=5S

TSk £ 49 9N ols A7 fARBII:
2 $guE4 43

HRidle) RSN FEREAY HY 2T4%

Hy AAZe HEs ¥2ux g AddAE
<# 69 AAEch
BTy FEade] R WAs £ oix Ao §

& Z37}(Max. knee flexion angle)e 22} w9l A
7B YET(A) BF 7159} 6%, BT ﬁfisg_,_
S(B) U 14659 HBIERE ZRHYT, ) 78
Az} (Max. knee extension angle)®] ¥W3h= WY cg] x}
7RAET(A) B 1%, BT REHPETE) WD
03x2 747+ SHEHA
Hjkole) FERPETE)S A RFET(A)Y 3
HA Juf 75 23748 Hudiig | o A

=S

I 6. b[Zlol OFe| FERE A ¥ Brtut 2EHA
fix1B) fx2(B) ext(B) fx1(A) Ax2(A) ext(A)
fix1B) 1
fix2B) 68 1

ext(B) 853" 646 1

fix1(A) 867 638 75 1

fix2(A) 74 40* 658 5% 1

ext{A) 681 68 95" 670 619 1
M 1460 5566 -030 715 5458 -1L02

5D 587 538 371 661 608 252

*lex1.: 1st. flexion, flex2.: 2nd. flexion, ext.. extension,
A: Obese self-selected speed, B: Obese standard speed
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(=867, p=005)°] SkE Ao Uehdth T3 T WA
HAd 75 34 JA KT =940, p=001)°]
e Ao Yehton|, A 75 AAZS Hws]
& 9 25 Wl fo3t BE=905 p=002)°] Y=
Aog Uehdt: o]t Winter(1983)9] ATEarolA
AANE dgoE =HRYPEE of A|RPEE T
o] 2293 HAATE =952 EA Vet A §
AR AL & & ek

<# 7> HlTlY] ATRFPET(A)G FFREAS
EB)el w2 FE4 uAe 9% dob 193
one-way(RM) MANOVAE 4AJ3H Ro|t).
919 Zo] 3pd, Hotellings T7+ 19639019,
F(35)=3272 Vel}a p=0012 #<|8+ 2}o]2 Berh.
Hlgiele) A7 A& T(A)Y} BEERFETB)IME A
B0 g REZATAXN Aol7t AT, wex] F52te]
A 227 ARG AFHZS AN A3 vigkle] =}
ZEHEE(A) B 7159 EFRASE(B) HT 146
2 R WA ZFANE p=0012 FAF 423 2}o]
7b Ao, T WA A AR PBET(A) T
5659} EFEASEB) FF 575 NN 7]
HYPETA) BT 159 FERPSEB) BF 0359
A BAA o8 Zol7t delA] edsich &, wivkl
OF WelN HsEEs FEBAE R WA F) 25
e FEE PR ol FAF Aurt Aoy Ay
AR F A Ho 230 JILE v g Ao
2 USt o) 544 9rle ik

I 7. t]2ol FRZITH019] one-way(RM) MANOVA Zio}

Effect Value F P
( A‘QV?B) T2 19639 32731 001
Source Measure 5 df P
flx1 234 1 o
HEE
( A‘;/; B) fIx2 6.656 1 121
ext. 2045 1 23
flx.1 38140 7
Error(¥H%) flx2 15.010 7
ext. 11.088 7

* flex1.: 1st. flexion, fiex2.: 2nd. flexion, ext: extension, A:
Obese self-selected speed, B: Obese standard speed

D e S S R

Aversge Kuee Joint Angles Pattern

g 3 Flexion
L

57 5B 1B IS M A1 43 4B 55 81 67 73 7D AS 91 W
Extension Frrcont of Gube Snride (43

ot XUsA TOH - ERI b e Stidard |

T8 3 digiel HESrHE| ME FEIEZE Bl

<1y 3>& Ay, HUaEY A|RdEE
FERPSEE PHEA GA(heel contact) F F
AZ7] < 15%AHNA R WA Ho) 2F0] Yolin
o]% thA] @7 47}7) oF 38~45%A A AAsTH
7t 328 23 0ok T F WA Jf 2
& AA mYF7)9) oF 75~78% AN Yofik=
Aes Byt AHos 1gd TEHE Hug A
HEw, 3 WA 2J4 vk 457t Aol v A
s FY3 AES Hyor, FEAAY FAT
I ARARME BT e} Fagle] A ekt
t}. uEiele] AL mygscy) weAd 3 WA 28
2370 AXE @ & & AL o€ DeVitadt
Hortobagyi(2003)9] 219} FY3}5Ith.

<% 8> HlERIF A1) HP&EB vs OF F
837 Ao 2573 Hu) AR Byt et
g YUehd Aotk

HyP&ey FR3A] R WA F A Jd 2
242 HiERl FFRYESE(B) BT 14659} 5575,

£ 8. ufaleln} HAjolol Hoh PEXE| BRI HEPX
(Unit : degree)
Stance phase M SD
M. B 14.60 587
1st. knee flex. angle C 1937 427
Max. B 55.66 538
2nd. knee flex. angle C 59.79 6.17
Max. B 0.30 a7
knee ext. angle C 0.74 237

* Max.: Maximum, flex: flexion, ext.: extension, B: Obese
standard speed, C: Normal standard speed



# 9 H[QIOIT Fafol RE21T019| one-way(RG)

Effect Value F P
(B%?C) T 380 1520 260

* B: Obese standard speed, C: Normal standard speed

A EFRPET(Q) BT 19459 598D,
t AAZe Wshs vtk EFRAETB) FF 03
& AR BERSERQ B 07EE A7 23
Sick

<& P2 HTF P FERFEEB vs Qo
ot RS2 miRle 9%E golnr] 3l
one-way(RG) MANOVAZ A& Ao|ch,

919 Aajol 9shd, Hotelling's T7} 3800w,
F@5)=1520, p=2602 £t Zlol7} it ey
AFHSE ARSI ettt

AWATE AHEA Spyropoulos et al(191)L A
AR1E Hgkelnt B29) FZe AAW FAHeE
% AL fiua Husigch & 2 £E2 1Y A

vl o} AARle] BE 7o oeks 7] 9= AL
%} + 1%tk

<3 & AHEY, vkl Pl vF UhF
A HA F F71 447] % 14~16% A 2Fo]
GOt o]F oAl B7) A7) o 38~45% ARH7HA]
A% 45113}7} AsHA 25 HYok ¥ 2

F& AA BYF7IY oF 75~78% A dohe
»H%J—% H3lck

Average Knee Jolnt Angles Pattemn

§4o o

17‘!3?&2&333?3349%’!}&’57?‘3?83&9537

Extension

Srrcent of Gkt Sirkdde {46}

1163-31-57} Hlwile] SATE AT A vixls 9% 89

A B e R S R R

Spyropoulos et al.(1991)2 T7] A 2719 Ho| 2F
e 73 A HEle) BT FEEI 235, Y
AL 407252 BTG FEZFo| AAR TAH F
oAde gtk B35, DeVita®} Hortobagyi(2003)
T 728y 27 AX71Y A 253 78 2

BRI A7 EPEE Al FEREY U 2% 154%,

HTl RFRYEE HUEF 1735, AW EEE
P&T AT B2 Husgich ¥ 4925 9
Al AT AAGue} o] FEEHZ o] BT
Ao AT BAHSE ]t Tk

3. ol &R g

Hjgkele] B frjo|#Ezte Hu) 2343
Ao AAze) HEd ZFRR T2 AEMe
<& 10> A3t

H&ey odoldde] Hu ZFziMax. hip
flodon angle)2 HITH] A7|HPSEA) BT 1175,
BTl E—’éﬂﬁgﬁ‘—E(B) P 125591, H) AAz
(Max. hip extension angle) 9] H3l= HITII A}71H 8%
S(A) B -110%, BT EFEPEEB) Hi 1075
2 27t 2R 53] iRy Yol ad BEEA
ZHA: 788, B. 746)°] FTH), 1 ol BT B
wJoldde] &g vl 7} 4ke] B(skin movement). &
2 8 1 A7 234 gepl] ECE A

Sl9] Az} vjyiole) RFRBEEM)S} AIHAS
SA)Y] HU 2349 AHAAE Hledis 9 F9

I 10 v|TR! JFC JYoinrEZt ARk ¥ Brnt #
ZHA
fix(B) et fix(d) ext(d)
fix.(B) 1
ext(® 79 1
fix(d) T 75 1
ext(d)  8IF o 7BR 1
M 1248 074 1166 1101
D 746 450) 7588 397

T2 4. Higiolnt Bael RS STHsl] o 25U

* flex: fledon, ext: extension, A: Obese self-selected
speed, B: Obese standard speed



E 1. bjplo] AoIEHel| onewey(FM) MANOVA 2z}

Effect Value F P
HEE
( A've B T 152 45 654

* A: Obese self-selected speed, B: Obese standard speed

’%*HF755 p=030)°] Q= Ao Yepgd) w3
7—} QA o3t FHr=992, p=001)BA 7}

e A0E YElRth ofe Wmter(1983)4 BN
AdE Eﬂ)‘h_ﬁ. =ARIdgET o ARikEe 7k
o dwel#d ABATE =902 FA Jehd Az

Tr}\m RS ¢ & I
2 1>¢ vniolel A |Raswa)st EEuds
E(B)C’ﬂ e} “Eéﬂa&’é?%oﬂ Rl @5 Qofuv)

9k one-way(RM) MANOVAE 41A)3 Aot}

9] Aze] 93E, Hotellings T7} 1520w,
F(35)=456%. eIl p=6542 FroF Aole YA
o webA AR AFS AAEHA] Lokt

AYATE H9EE  DeVita®} Hortobagyi(2003)<
HE 2F el AriRddsel EERGLTE
A%E v Juol#AzAA FAHLE { Aol
7F YehdA] ggtoka Lo}‘}iﬂr. %, =gl o
g 23 A] 9] TF 3] Yio|HBdlE JEE
A e AS ¢ F ATk

<I¥ 5> ARG, vjukel 2§9] ARYPLT
(A BERASTEE)E A4719] o 31~34%A
A Hi2 Yeolddzie] AAHL AHA BIF)
o} 82~85%AHA ZFo] AdE dojuke AP

Average HipJoiot Angles Pattern

= | 1‘
L ]

7 5. "ol PRsTMslol M2 JgojREzel Ha

e e

Holw Qi AMAeE g Jolud HUS &
sue, R B 234 o Eol7h o] v HE

wiE U 89S Bglew, Juolade I3
73} AN Hadwd dagle]l dgdiA v

=k
HjEkl} AAke)9) iﬁg*E(B vs O ool

Zrel o 2543 H) Az} Ba bﬂﬁ}— <%
129 AN

HejEwd ofgo|HAEe] Huf 277 A7 Higt
ol BEHYET(B) BE 125%, A BREYET
Q) FF 110EQ7, A A7 Hﬂil: el %
ZEPSTB) HF 1075 P FRRFEEO)
Wit 12252 747 SR

YR Ggele] FFERBETAN Yol 7
o] WslE dlus) & A o SFo4 HT 15%

Hjglo] o ZFE|Q3, Hf ARl Fielo] wigt
ol WlE) Bt 15% © AFETE AHLE ¢y
ol#He 37 AAE vlws] £ A% vl 4
AeXY A= fole wlujE A2 vepgth

<% 13>E W9ls A FERPEE(B vs Qo
wet JEolFEZe MAT FFE Lohir] s
one-way(RG) MANOVAE AAIE Zlo|th

(Unlt degree)
Stance phase M SD
Max. B 1248 746
hip flex. angle C 10.99 567
 Max B 1074 450
hip ext. angle C 1216 248

* Max.: Maximum, flex.: flexion, ext.: extension, B: Obese
standard speed, C: Normal standard speed

E 13, H|gRIn} FAalol oozt olo] one-way(RG)

MANOVA Zz}
Effect Value F P
2t
= T 019 318 73
(Bvs Q

* B: Obese standard speed, C: Normal standard speed
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