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ABSTRACT

Human body is hard to be in perfect balance during walking. Most of time the trunk is supported by one leg and the center of
mass(COM) falls to the contralateral side. Thus, dynamic variables such as the velocity of the COM should be considered when gait
stability is evaluated. The purpose of this study was to investigate whether the extrapolated center of mass(XCom) which utilized the
COM position and its velocity, is appropriate to evaluate gait stability. Ten healthy adults participated in this study and performed 3
different types of gaits(normal(NG), hands on waists(HWG), and hands on shoulders(HSG)) onto 4 different types of obstacle(obstacle
height: 0%, 30%, 40% and 50% of leg length). Medio-lateral Com-CoP and XCom-CoP inclination angle were calculated during
support phase. For all condition, greater M-L XCoM-CoP inclination angles were found(z<.05) compared with those of matched
obstacle height CoM-CoP. Especially, M-L XCoM-CoP inclination angle at 50% height revealed the best condition for monitoring
dynamic stability. Significantly increased in M-L XCoM-CoP inclination angle was found(p<.05) as obstacle height increased on NG
and HWG.
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Figure 1. Experimental Set-up
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Tablel. ML inclination angles of normal gait for different obstacle heighl(wm_ kg)

0% 30% 40% 50%
CoM 6.60 721 697 737 F=109
CoP #1199 #1002 095 102 p=36
XCoM  85%b 928 932 993  F=324
CoP £105 068 102 102 p=2
Fvalie 1967 2341 38.85 32.69
P 000 000 000 000

* significant dlffelence between CoM-CoP & XCoM-CoP at matched
helght (p<05) 51gmﬁcant difference between 0% & 50% height

(p<05
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Table2. M-L inclination angles of gait with two hands on waist for

different obstacle height (unit: deg)

30% 40% 50%

CoM 746 6.94 7.46 F=71

-CoP +2.08 £1.11 +1.08 p=49

XCoM 9.38ab 9.28ab 10.01a F=5.24

-CoP +0.59 10.64 1038 p=012
F-value 14.45 2143 2547
¥4 .000 .000 .000

* significant d1fference between CoM-CoP & XCoM-CoP at matched
height (p<.05). s1gmﬁcant difference with 50% height (p<.05).

Table3. ML inclination angles of gait with two hands on shoulder for

different obstacle height (unit: deg)

30% 40% 50%

CoM 723 7.13 7.56 F=59

-CoP 10.94 10.76 11.10 p=356

XCoM 9.43a 9.30a 10.06a F=1.96

-CoP 1045 10.83 +1.00 p=151
F-value 2842 27.68 36.86
p .000 .000 .000

* significant difference between CoM-CoP & XCoM-CoP at matched
height (p<.05).
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Figure 4. M-L inclination angles among gait and obstacle height
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