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ABSTRACT

S. H SHIN, T. W. KIM, M. S, KWON, Correlation Between Walking Speeds and Lower Extremities Joint
Moment in Obese. Korean Journal of Sports Biomechanics, 2006, Vol. 16, No. 3, pp. 105115, 2006. The
purpose of this study is to elucidate the mechanical characteristics of lower extremity joint movements at
different walking speeds in obese people and suggest the very suitable exercise for obese person’s own body
weight and basic data for clinical application leading to medical treatment of obesity. This experimental
subjects are all males between the ages of 20 and 30, who are classified into two groups according to Body
Mass Index(BMI): one group is 15 people with normal body weight and the other 15 obese people. Walking
speed is analysed at 3 different speeds(1.5%%, 1.8 21%) which is increased by 03" from the standard
speed of 15" We calculated joint moments of lower extremity during stance phase through video recording
and platform force measurement.Two-way ANOVA({Analysis of Variance, Mix) is applied to get the difference
of moments according to walking speeds between normal and obese groups. Pearson’s Correlation Analysis is
applied to look into correlation between walking speeds and joint moments in both groups. Significance level
of each experiment is set as a=.05.

As walking speed increases maximum ankle plantar flexion moment in the stance phase is smaller in
obese group than in normal group, which is suggestive of weak toe push-off during terminal stance in obese
group, and the highest maximum ankle plantar flexion moment in obese group during the middle speed
walking(1.8%s.). Maximum ankle dorsal flexion moment in obese group is relatively higher than in normal
group and this is regarded as a kind of compensatory mechanism to decrease the impact on ankle when heel
contacts the floor. Maximum knee flexion and extension moments are both higher in normal group with an
increase tendency proportional to walking speed and maximum hip flexion and extension moments higher in
obese group.

In summary, maximum ankle plantar flexion moment between groups(p<.025), maximum knee moment not
in flexion but in extension(p<.001) within each group according to increasing walking speed, and maximum
hip flexion and extension moment(p<.00land p<.004, respectively according to increasing walking speed are
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statistically significant but knee and hip moments between groups are not. Pearson correlation are different:
high correlation coefficients in maximum knee flexion and extension moments, in maximum hip extension
moment but not hip flexion, and in maximum ankle dorsal flexion moment but not ankle plantar flexion, in
each group. We suspect that equilibrium imbalance develops when the subject increases walking speed and

the time is around which he takes his foot off the floor.
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UA gtttk Adojo)A 5]1;]} AA RrdEME F
OF EF RS Jep) Byom, 5@ I3 EHE
olMe HITRI 2F-L fofd o] §le ACE Y
re=s

djojtd o) AA ¥HEMax Hip Extension
Moment)s #Hdl 23 EZWEMax. Hp Fexon
Moment)olXE ¥ IF EF BFEEY F7ld o
G T7he EAS BYlon, HYEed F OF
ZF vl A] wgkel 2go] A IFET HHkHL
2 AAg FFEHENM o & FE vehl Bt

X 8 BT JHo[ZHEDHES] TR

g Ext(A) Ext(®)  Ext(Q
Ext(A) 1

34 Ex(B) 872+ 1
Ext(Q) 746 T739% 1
Ext(A) 1

45k Ext(B) 11 1
Ext(Q) T79 669 1

T x4 FxB  HxQ
Fix(A) 1

24 FxB) 288 1
IO 87 024 1
Flx(A) 1

glgt  Fix(B) 291 1
FIx(Q) 240 563 1

* (B, *: 01, Ext:Extension, Flx.:Flexion,
A: 197 speed, B : 224 speed, C : 397 speed,
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(Unit : N - m/BW)
Stance Phase  Group speed MiSD
1 0.849+0.278
A% 2 11100311
Max. 3 1.536+0.486
Hip Ext moment 1 0.868+0.218
ulgk 2 12620476
3 1.572+0.399
1 06140127
A 2 0.6980.09
Max. 3 0.956+0.201
Hip Flx moment 1 06940460
Hgk 2 0.728+0.268
3 080710244
T 10, ¥Ho[2E THES] two-way Mix ANOVA

Hip Extension
Source &S d M5 F p
= 066 1 06 457 506
Between  p or 5216 16 3%
£ 43% 2 2179 4558 001
Within £5* 2% 7 2 04 48 615
Bor 150 32 (048
Hip Flexion
Source 5 d M5 F P
2% 0B 1 0B 00 8w
Bween v s 2 1m
=% 66 2 313 6167 004
Withn &% * 2% 16 2 081 1591 215
Brror 223 4 (51

FrolBEAN Ho A RdEdMe Fe o 4
AN &-‘:q}oonw el ZolE vehl B
Rom, FEFG HFANe 2F T /AT Ao
(p=506)F HolA %M Hd 25 ZHEJHE J
& W AN Sp=0heliM Fog ZolE
ehf Bglom, a3 A A el fofdt
Zo)(p=8%0)F WERFA W3kt

o] DeVitadt Hortobagyi(2003)2] A7+ B¢} &
gt

Elkiett=s2 Eﬁ@*iﬁ} SP?]J&

o) o] it

E Ao A kAo FZd) uz} siARd
o] W= F3E YelE 2593 HUss E4T
A% 53 2 28 2T

By&T met XA AHEse 2ERE 2
EdAe vgiel 2Fo] A4 I8ET ASES B
HE gro] Al yepkon, o= HlTkel IF0] A4
Q) 2R $EH(oeoffj} FHHo) I IFH
o ofefrhs RS EAHAT £F F IF BF 23

&% 2A(L8m/9) oA 7MY B& AEES ZHES
"}E}Lﬂiﬁq &2 RdEE Y T§0 M
9 aEEY AEeE A vehke S38 2T
FERE BHEGNE AR aFe] BNl J§H
o AAT} 22 ZHE BT drjFes iﬂl 212 5w
o 3 &T Wl ne Ads 2T EHE BF 5
7¥fe 54¢ Bk dWolwE RdEdgME wgt
ol a0 A aFRt AiFeE A 22k
HEY} 27 dehbe 534S Hirh

EAXoE g 2RSS aoshd, TEHE
EdAe FU AS2F ZHEE F 3§ 7 AN
g Aole BoH, Hu wEES EHE
F O3 EF T Zol7t et ditth
A FREY Ay F IF e #oAF X}O]E- %i?i
o Huj ARRHENN BYPET 71 ofE Fo
& ajol7} vepgch e Ao SFEHEE o3
2lel7}h gIck Yol BHEMdME A 253

=

—

Y~

ARRHENN T 0F BS $93 Qo7 et
BYEE 274 e § 2§ 25 4% AolE U
Epl B3tk

AARENS AHEYE o AFAEWEY
Jo|BAe F OF BEF ¥ A0S 2o, F
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G5 A7) 250 v 2UFE o143 5
259 292 19 3] a7uE & A7
Aol AN e A7) A BF B B
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