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Analysis of Gait Velocity, Lower Muscles Activity
on Obstacle and Dual Task Gait in Elderly Women

Yong-Ho Cho, PT, PhD

Department of Physical Therapy, Kyungbuk College

<Abstract>

Purpose : This study was to evaluate gait velocity and muscle activity on 3 different gait conditions in elderly
women.

Methods : There were one group was 20's generation(n=12), and the other group was over 60's generation
(n=12). The velocity of gait was analysed for using the Footscan system, EMG(MP150) for muscle activity.
Subjects were measured 3 gait condition(normal, obstacle-10cm, dual obstacle-10cm. Measured values were used
by the independent t-test for analysing between groups, and repeated measurement of ANOVA for analysing
within group.

Results - The results were as follow: velocity and acticities of lower 4 muscles were significantly differences in
experimental group. In control group, there were not significantly differences. Contrast-groups were significantly
differences of velocity(obstacle, dual obstacle), muscle activities(soleus-dual obstacle, hamstring-all).

Conclusion : These results indicate that elderly people are reduced gait ability in dual task, and obstacle gait.

So Elderly women need to training obstacle/dual gait for preventing falling.

Key Words : Velocity, Muscle activity, Elderly women
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1) AFET
(1) Bg&=
BP&ETE =4317] 28] Footscan ZE(RS
Scan International, 250Hz, 3.5 Sensors/2cm2)% AL
ste] =43tk Footscan ZHES] ZolE 2mE

[o

A OidEe] ke oA WidE AxE 19
o FRES BT AS WY HaEEE 45
Ak
(2) XA E(SEMG)
THEE ol&S FHES 47l fdl MP150

(Biopac System, H]=)< ©]-83110m, M= Ag-Ag/Cl
(Biopac, diameter 2cm)E ARE-SFHTE  1000HzS
sampling rate2 1% 53} Full wave rectification
2]tk AFZA2]= Acgknowledge 3.8.1(Biopac
System, V=) AZEY OIS AMSSIHN M 30~500Hz
TZHEE Y (Band pass filtering)S AAISIL 60HzS]
notch BEHHS T3 S AASAE A=55=
2 ST, A, doEulgd s, duelH

2ol FHaeon HAAFES A7AEF FE71
25tk
SEAEE SHS] $8 %MVIC(Maximum

Voluntary Isometric Contraction)S ©]-&3&}e] #F3}
(normalization)s}d <45 HI&-S YeEIITE EF
3tE o]&dhk= 2 7 ARlvitt 97 A=A T
grol th=7] Wil oYl XF3s #HS AXA &
oW F¥ ZHEY] e I s YA dE
W7 FE7] W E2F3 A7 3 AREETh

2) AT AAl
Aok oA =0l AFFoz dgen, e
2 248 HREAN ZA Basl Fog 13

(10cm), ©]FZHA] FlE R (10cm)S A5
FojZo] Zol= 10emE 39o™ 10cmE 3 AL

hEt ol A B A S 2 HATHF TS Ws

i

gol AHEE AR ololr] mEeltiCao 5,
2007). olETAE AARAE AFolgls AEE F
3 ol Al ARAE B A e 5
A2 500 MFE] AT AEA A BT

3. A Xz|
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Control group Experimental group

[ normal E obstacle # dual obstacle

Fig 1. Comparison of velocity in 3 condition gait
in two groups.
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Table 1. Differences of velocity, stance-time in two groups.

(unit: kmvh, %MVIC)

Conditions Control group Experimental group t p
normal 4.48+0.66 4.254+0.36 1.049 305
velocity obstacle 4.36+0.44 3.97+0.32 2.451 .023
dual O. 4.10+0.55 3.60+0.57 2.166 .041
normal 16.47+1.87 16.42+1.27 0.074 942
m“SCI(‘“’Tg“V”y obstacle 16.52+2.04 17.38+1.01 11,304 206
dual O. 16.40+2.20 18.28+1.08 -2.642 015
normal 12.61£1.10 12.53£1.79 0.137 .892
mus(del a“;“ty obstacle 12.77+1.48 13.22+1.91 -0.643 527
soleus
dual O. 12.81£1.56 13.94+2.07 -1.503 147
normal 21.03£1.87 20.40+1.19 0.979 338
m(“SC'Z _aCt‘V‘)ty obstacle 20.82+1.45 21.58+1.37 -1.319 201
uadriceps
d P dual O. 21.20+1.51 22.24+1.09 -1.919 .068
normal 15.67+1.13 18.37+1.75 -4.474 .000
m‘(*;de a?“V)‘ty obstacle 16.05+1.00 19.3042.07 -4.880 000
amstrin;
& dual O. 16.02+1.02 20.22+2.17 -6.044 .000
dual O. =dual obstacle
20 17
19 16
18 15
V17 v 14
S 16 S 13
15 12 F
14 11 F
13 b 10 b
Control group Experimental group Control group Experimental group
@ normal E obstacle # dual obstacle & normal @ obstacle @ dual obstacle
muscle activity(TA) muscle activity(soleus)
24 23
22
23
21
22 20
oot b < 19
20 ¢ Tt
19 16 r
15
8 14 f
17 b 13 -

Control group Experimental group
[ normal [ obstacle B dual obstacle

muscle activity(quadriceps)

Fig 2. Comparison of muscle activity in 3

— 468 —

Control group Experimental group

B normal @ obstacle # dual obstacle

muscle activity(hamstring)

condition gait in two groups.



o =919 Aelledt olF A B Al S g s BE W)

Table 2. Repeated Analysis of within-subjects effects in control group, experimental group

Group SS df MS F p
velocity 0.88 2 0.44 1.713 204
muscle activity (TA) 0.08 2 0.04 0.076 927
Control group muscle activity (soleus) 0.26 2 0.13 0.492 618
muscle activity (quadriceps) 0.89 2 0.44 1.009 381
muscle activity (hamstring) 1.06 2 0.53 2.588 .098

velocity 2.52 2 1.264 10.678 .001
‘ muscle activity (TA) 20.67 2 10.33 14.065 .000
EXp;;T;’mal muscle activity (soleus) 11.59 2 5.98 17.744 1000
muscle activity (quadriceps) 20.97 2 10.48 50.276 .000
muscle activity (hamstring) 20.59 2 10.29 27.825 .000

Table 3. Analysis of within-subjects contrasts in control group, experimental group

Group SS df MS F p

obstacle 0.18 0.18 0.459 512

normal

velocity dual O. 1.71 1.71 2.509 .142
obstacle dual 0.76 0.76 1.649 226
muscle activity (TA) obstacle 0.03 0.03 0.023 .882
normal
dual O. 0.05 0.05 0.056 817
obstacle dual 0.17 0.17 0.162 .695
muscle activity (soleus) normal obstacle 0.29 0.29 0.628 445
Control group dual O. 0.48 0.48 0.517 487
obstacle dual O. 0.02 0.02 0.107 750
muscle activity (quadriceps) | obstacle 0.51 0.51 0.376 552
TOmMA T qal 0. 038 038 0463 510
obstacle dual O. 1.78 1.78 3.859 .075
obstacle 1.72 1.72 2.683 130
.. . normal
muscle activity (hamstring) dual O. 1.44 1.44 6.533 .027

obstacle dual O. 0.01 0.01 0.035 .856

obstacle 0.96 0.96 9.551 .010

1
velocity florma dual 0. 5.031 5031 12.188 005
obstacle dual O. 1.591 1.591 8.089 .016
muscle activity (TA) obstacle 11.05 11.05 9.094 012
normal

dual O. 41.32

obstacle dual O. 9.63

Experimental muscle activity (soleus) normal obstacle 5.69
dual O. 2391

group obstacle dual O. 6.26
muscle activity (quadriceps) obstacle 16.82

nomal a1 0. 4084

obstacle dual O. 5.24

obstacle 10.42

muscle activity (hamstring) normal dual O. 41.18

obstacle dual O. 10.34

41.32 18.95 .001
9.63 9.510 .010
5.69 11.169  .007

23.91 43.69 .000
6.26 6.496 .027
16.82  48.481 .000

40.84  86.028  .000
5.24 12.201 .005
10.24  12.312  .005

41.18 54513  .000
10.34 16360  .002

[N U U VIS VRIS VN VN (ORI NV UGS (NI (NI (NN NN NN RIS (UG JUNINY NI [NNINY (NEDN QUSSR NN U, JUIIGY U U\ U, JU U

dual O. =dual obstacle
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