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ABSTRACT

The Analysis of Kinetic Effectiveness of Lumbar Stabilization
Exercise on Obstacle Gait among the Elderly Women with

Risk of Fall

Ko, Dae-Sik
Advisor : Prof. So-Yeon Ryu, MD, PhD
Department of Public Health,

Graduate School, Chosun University

This study was performed to identify the kinetic and kinematic effects of the lumbar
stabilization exercise on obstacle gait (5.2cm, 15.2cm) among elderly women with risk
of fall. The study subjects were 32 women aged 65 years old and over with risk of
fall identified by Tinetti test, who registered from senior citizen centers in 2 districts
of G metropolitan city. They were randomly allocated into 2 groups; experimental
group and control group. The lumbar stabilization exercise program was given to the
experimental group for 12 weeks. The chi-square test and t-test were used to test
homogeneity and to compare baseline results of kinetic and kinematic measurements on
obstacle gait between experimental group and control group. To identify the effects of
lumbar stabilization exercise program among study subjects, repeated measure of
analysis of variance (ANOVA) was performed. Statistical analyses were carried out
using SPSS 18.0 and for all tests of statistical significance, p<0.05 was used.

For kinematic effects, knee angle of the leading limb significantly increased at 5.2cm
obstacle gait, and crossing velocity and knee angles of the trailing limb and the

leading limb at 15.2cm obstacle gait significantly increased, while foot clearance of the



trailing limb and the leading limb significantly decreased.

For kinetic effects, there were statistically significantly decreased in the ground
reaction force (GRF) of Z axis of the leading limb significantly increased, Y axis in
the trailing limb, the GRF of X axis of the leading limb, ankle moment and the loading
rate of the trailing limb with 5.2 cm obstacle gate. With 15.2cm obstacle gait, the GRF
of Z axis in both limbs, knee moment of the trailing limb and ankle moment of the
leading limb significantly increased, while there were significantly decrease in the GRF
of Y axis in both limbs, GRF of X axis and the ankle moment in the trailing limb, the
loading rate of the leading limb, and muscular activities of gastrocnemius muscle of
the trailing limb and rectus femoris of the leading limb.

In conclusion, the lumbar stabilization exercise program might be effective method on
elderly women to improve the physical balances by recovering the function of back

muscles which contribute to their postural control.

Keyword : Female Elderly, Falling, Obstacle Gait, Kinetic, Kinematic
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A3 (N=25) o 2w (N=22) p-#k

A& (Al 65-69 4(25.0) 5(31.3) 0.532
70-74 5(31.3) 7(43.8)
75-T79 7(43.8) 4(25)

AE /G H r 9(56.3) 10(62.5) 0.719
7 7(43.8) 6(37.5)

S 9H =7 9(56.3) 6(37.5) 0.567
1} -9~ =} 5(31.3) 7(43.8)
A4 2(12.5) 3(18.8)

L5l e 12(75.0) 13(81.3) 0.426
= olst 4(25) 2(12.5)
aAE oA 0(0) 1(6.3)

T dwolv A= 8(50.0) 12(75.0) 0.319
A o] &= 5(31.3) 2(12.5)
el 4 3(18.8) 2(12.5)

g &=ty =10 6(37.5) 7(43.8) 0.716
<30 5(31.3) 3(18.8)
>30 5(31.3) 6(37.5)

77 v 5(31.3) 8(50) 0.361
HE 2(12.5) 3(18.8)
U 9(56.3) 5(31.3)

Al 0-1 8(50) 5(31.3) 0.555
2-3 6(37.5) 8(50)
3 ol 2(12.5) 3(18.8)

217 (em) 149.64+6.26 147.78+6.04 0.400

w7 Al (kg) 54.19£6.04 52.79+7.69 0.571

_19_
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# 3. 52cm Felw ol & Ale] aFSHAsEE ZEI

Mo
off
%
)
J{m
oX,
fols

0+ 67 127 p-%
Tl & Aga 1534018  152+057  155+0.17  T70.211
FEET (mfsec)  ERT 158011 157+009  1.58+0.10  TxG:0.605
G™:0.400"
FAHAGAT AFT 7.88£1.22 757141 7.23+1.62  T:0.000
A A (em) ET 7834149 770137  7.60£145  TxG:0.064
G:0.786
FAH A AR 866+1.82 849178  842+1.72  T:0.468
279k (cm) =t 7.89£1.75 7.88+1.69 7.90+1.81 TxG:0.402
G:0.310
E9d Zt= AFETE 11049+4.22  112.09+3.94 112.65+3.98 T:0.000
A A EHE) iz 111914545 112504506 11272478  TxG:0.079
(G:0.693
s34 7t AdT 109.05+3.67  109.60+4.00 110.39+4.23 T:0.695
_Z=74k(°) iz 111.37+4.26  111.07+4.65 110.66+4.74  TxG:0.038

(G:0.358

JittxwAA, o Time, | : Group, " : p-#

_21_



12

Time(week)

12

Time(week)

b, A A H o2 A

M
il
hin
sl
ﬂ.o
<

12

Tine(week)

10

12
12

Time(week)

19 8. 5.2cm

"r
10
9t
st
7+
6F
1207
16 [
1mer
18
104 1
10

)

i)

—_—

0

i)
®
o
Ho
of

_22_
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F 4. 152cm FolE Eol SHAY Aty Tra9e 584 54 53
H] 3l
0+ 65 125 p—#k
o= A¥E 1.37+0.08  1.38+0.09  1.41+008  T:0.314
FE& % (m/sec) iz 1.37£0.12 1.35+0.12 1.34+0.13 TxG:0.002
G:0.388"
AR g = Agst 4174210 3.95+2.07  3.81+1.97  T:0.088
) A4k (em) 2 4194088 4.19+1.00  4.23+1.00  TxG:0.046
G:0.690
T FH gAY AEF 5844230 559+238  529+237  T:0.054
274k (em) iz 5.72+1.38 5.66+1.62 5.81+1.55 T=G:0.007
G:0.823
svd 4= A 98.01+12.10 98.87+11.98 99.35+11.34 T:0.240
A A ake) hz= 107.18+8.48 107.08+821 106.83+8.71 TxG:0.042
G:0.029
=vd 4= At 981841240 98.88+12.69 99.56+12.89  T:0.000
_Z k() 2 104.66+9.24  104.82+9.07 104.83£9.26 TxG:0.011

G:0.141

= —— S T 7 .
Hir+x A, T Time, ~ : Group, © : p-#
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el
0T 6T 12 p-%k
A -18.37+4.10 -17.49+4.39 -16.31+4.24 T":0.000
=T -18.25£3.15 -17.40+293 -16.67£2.98 TxG:0.381
G™:0.969"

AT 19.19+6.79 18.17+6.74 17.77+590  T:0.000

= 19.85+6.48 19.15+6.24 19.76+6.01 TxG:0.002
G:0.594

A 513.71+£38.99 520.12+40.64 529.48+49.42 'T:0.000

=T 508.80+48.35 511.16%51.32 512.79%+52.94 TxG:0.056
G:0.527

AT 20.03+6.37 19.2846.19 18.67£5.92  T:0.000

=T 19.03+6.37 18.74£6.26 18.61+6.40 TxG:0.002
G:0.811

AT 20954539  -20.43+5.39 -19.79+5.33  T:0.000

) =7 -20.66+£3.30 -20.21+3.85 -20.11+£3.71 TxG:0.121
G:0.968

A 540.41+43.07 548.27+39.31 552.71+37.91 T:0.005

O] 23 549.23+45.53 551.90+46.72 548.28+47.18 Tx(G:0.003
G:0.862

x}, © : Time, = : Group, = : p-%*
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@9 N
0T 6T 12 p-%k
AA W XE ATt -1891+450 -1850+4.37 -17.83+4.03 T":0.496
R 19804337 -19.78+3.40 2023369  Tx(:0.062
G:0.264
- Ayt 19.45+7.07 19.07+£7.10 18.21£7.05 T:0.000
= ogze 19.20+4.78 1921470  19.16+4.88  Tx(G:0.002
G:0.897
- ATt 592.32+31.74 604.51+39.20 607.86+45.66 T:0.006
= ogze 503.26+41.40 594.09+41.00 593.72+42.39 Tx(:0.011
G:0.580
_ o AYT 18.95+4.84 18.63+4.81 17.79+4.54 T:0.000
TUEXS gag 18114653 17944650  17.714640  Tx(:0.003
G:0.790
- Ayt -19.13£5.01 -18.88+4.75 -17.94+486 T:0.000
= gze 19.00£3.19  -18.88+3.08 1885309  Tx(:0.001
G:0.857
- ATt 620.59+39.44 622.70+36.52 630.90+33.76 T:0.026
25 gz 622.00435.71 624.68+31.95 621.81434.25 Tx(3:0.009
G:0.878
He+FE=A=F, T Time, — : Group, ~ : p-&k
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_33_

| SFE Ao gReAHE T TR SFget EA gy
@9 . Nm/BW
0 6 125 p—ak

At -0.06+0.01 -0.05+0.01 -0.04+0.01 T7:0.000

gz -006£001  -0.05:001  -0.05:001  TxG:0.030
G™:0.054"

At -0.04+0.01 -0.04£0.01 -0.06+0.01 T:0.000

gz -004£001  -0.04£001  -005:001  TxG:0.625
G:0.577

ATt -0.03+0.01 -0.04£0.01 -0.05+0.01 T:0.000

gz -003:001  -0.04£001  -0.05£002  Tx(G:0.823
G:0.930

At -0.03+0.01 -0.05+0.01 -0.06+0.02 T:0.000

gz -004+001  -0.05:001  -0.06£002  TxG:0.193
G:0.926

x}, © : Time, = : Group, = : p-%*
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#* Fol & o] SHAIY QR Asl s 2o 5984 54 57
A E
@9 - Nm/BW
0 6 125 p—ak
At -0.05+0.01 -0.04+0.01 -0.03+0.01 T7:0.000
=T -0.05+0.01 -0.04£0.01 -0.04£0.01 TxG:0.003
G0.284"
At -0.02+0.01 -0.03+0.01 -0.05+0.01 T:0.000
gz -0.02+0.01  -0.03x0.01  -0.04+0.01  TxG:0.001
G:0.061
At -0.02+0.01 -0.03+0.01 -0.04+0.01 T:0.000
gz -0.02+0.01  -0.03+0.01  -0.03+001  TxG:0.026
G:0.225
At -0.02+0.01 -0.03+0.01 -0.04+0.01 T:0.000
gz -0.02+0.01  -0.03+0.01  -0.04+001  TxG:0.214
G:0.132
2, " @ Time, ~ : Group, =~ : p-3k
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1402.38+535.93  Tx(G:0.020
1517.94£693.29  TxG:0.010

1285.94+464.84  T":0.022
1364.63+669.92  'T:0.001

12

1361.25+496.53
1397.06+569.64
G™:0.834"
1440.06+681.23
1530.44+672.91
G:0.743
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H* 10. 52 cm FollE Fo] FEA 2R AHs e T2 2E8HE g3 vl
e A
0 6 125 p-%k
A3 16.77¢541  16.85+4.23  17.13+3.92 T7":0.680
A A7
oz 16.33+4.35  16.74+3.86  17.07+3.70  Tx(:0.919
G™:0.875
- A3 8331244 661207  6.81+244  T:0.062
IR = Bty 816226  7.96+244  814+259  Tx(:0.133
G:0.271
e A3 854+1.28  836+122  898+1.18  T:0.053
B = 776+1.30  7.81+1.19  846+1.73  TxG:0.847
G:0.084
o obr A3 6.12+2.12 637164  6.98+1.32  T:0.025
D 6.41+1.83  6.65+1.36  7.071.48  Tx(G:0.879
G:0.658
. A8 10.33£290  10.73+1.67 10.71+226  T:0.765
FAY AA =T
oz 10.25£2.28  10.01£1.76  10.33+2.03  Tx(:0.633
G:0.553
- A3 761288  7.08+2.09  7.88+2.06  T:0.49
R = o 7424246  744+190  7.61+2.13  TxG:0.667
G:0.955
S A 12.27£1.79  12.11+2.02 12.49+1.82  T:0.093
I = 10.69+191  10.90+2.13  11.90+1.18  Tx(:0.391
G:0.030
o obr A3 6.81+1.08  7.16x1.03  7.57+1.04  T:0.019
D 7.11+.38 6.93+1.28  7.46+1.36  Tx(G:0.397
G:0.981
Ha+Z+=HA=}, 7 Time, ~ : Group, ~ : p-3k
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F 11 152 cm FellE o] F5A9 a¥e A s Z2ade] 28 E g3 v
e A
0 65 125 p— 8k
A8 20.76+7.71 29.53+5.82 30.56+583 T":0.558
A A 7 =t
o) = 20444534  29.49+4.84 29.93+574  TxG:0915
G:0.864
- A8 37.66+3.38 35144490 32.76+4.18  T:0.003
T xR 3727371 37.97+4.34 3739492  TxG:0.003
G:0.080
A A8 7164132  756+131  7.71+1.40  T:0.887
I = o 785+£1.09  753+095  751+1.16  TxG:0.157
G:0.648
R A8 11094238  11.79+1.76  12.56+1.30  T:0.002
I = B 1059+1.53 10504155 11.24+1.70  TxG:0.271
G:0.055
o A e A8 37.66+7.22  36.33+6.18  37.56+5.79  T:0.079
e« 3516509  34.1845.07  36.64+4.27  TxG:0.546
G:0.309
S A8 1556349  16.08+3.70  16.88+3.38  T:0.249
T xR 16.11+3.03  16.06£250 16.05:1.76  Tx(G:0.204
(G:0.921
A A8 14.06+1.20  1353+1.16 12.71+1.45 T:0.049
IR o o 13.71£1.48  13.75+1.29  13.74t1.20  Tx(G:0.042
G:0.818
R A8 816+1.94  7.89+195  841+1.04  T:0.099
D = B 785+1.64  7.88+193  868+1.20  Tx(G:0.662
G:0.967
Ha+Z+=HA=}, 7 Time, ~ : Group, ~ : p-3k
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