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[Effect of Ankle Strategy Exercise on Improvement of Balance in Elderly with Impaired Balance)
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[Effect of Ankle Strategy Exercise on Improvement of Balance in Elderly with Impaired Balance)

Table 1. General characteristics of the subjects group (N=59)

Ankle Ankle Control
strategy  strength Total
Variable exercise exercise g; :;(I)) N=59 F P
n=20 n=19
MeantSD  MeantSD  Mean+SD  MeantSD
Female (n) 18 17 19 54
Male (n) 2 2 1 5
Age (yr) 76445 779152 762462 765153 1118 334

Weight (kg) 582491 568t7.8 604186 58583 213 .809
Height (cm) 1484+8.6 1487481 151.7+83 1489483 1.188 313
K-MMSE 250412 257£12 25815 254413 1365 .264
BBS 37511 381+14 383+13 381+14 731 486
Compare means by One-way ANOVA, the mean difference is significant
at the .05 level.

K-MMSE = Korean Vision of Mini-Mental State Examination score.
BBS = Berg balance scale score.

&
o,

4
i

=

o

fol

L4

oo

o

%0

2

&

X

S

offt

ko

>

o fm m
N
R
=
=2
_Z:
20
L)
ofN
jubad
0 e
o
—o
o
ot

3 Hox
S o
= offt
o,
(L I
i
e
< g
f ﬁv;
T =
oy =
= .
K
o
1o,
[ N
B0
o
=
g %O
2
=

Ako] 7} QA% o.M (P<.05), B 71

7ol 352 g3} JAEHP<.001).

< NERSGIE EE 0 i b
b

o2
S

N,

Nt

(

=]
9@ Aol7k dRom(P<0n), FINET AT

Wt ggieh 29D A - F e B

i) F;l Horr
2
5
o ol
0
kS
oy
yo, %
L 30 -
,{
?
o
8

B 2}
ASte l3:1(P< 05), ﬂMer A 2o Bz 7zt
ATHP<.001).
T EAY #3 20% B FACE dRIAR A 9]
A e Al 2 - ¢ WEt A - g g o

N

r;g—r‘

N o oox & M

2. WIMH & HEH 2 PHSH Hlw &
S 7RI wet fol g Aozt Aa(P<001), A
7154 2 Wole 7R met W«W A7k et el Aozt gislon, yMIA A 2t daAg &
(P<00)). AT = Hel3 Aol7l AAHP<0), H B AATHP<OB)E 2). E, o4 RS B 2
Table 2. Comparision of time and group effects to postural balance in all subjects (N=59)
Variable Sum of Degree of Mean square F P
square freedom
Time 2013 2 100.6 99.381 <.001
Functional reach test (cm) Group 2421 2 121.0 7153 002
Time*Group 844 4 211 20.833 <001
, L , Time 20304 2 10152 32.236 <001
Oansstf:)chuifnsi S“(’Eg;cmg in medal Group 40345 2 20173 4774 o2
& TimexGroup 17374 4 543 B2 <001
. Time 124 2 6.2 21442 <001
](Erif;sl (;fen for 30s stand on mediolateral sway Group B ’ 218 4007 09
TimexGroup 11.8 4 29 10.275 <001
B wand for 30 " teri Time 16.6 2 83 30.013 <001
( szisl/(;gr)en stand for 30s on anteroposterior sway Group 5.7 ’ 08 3780 00
TimexGroup 28.0 4 70 25222 <001
. Time 143 2 71 4.898 009
](Erzisl/csaosed stand for 30s on mediolateral sway Group 1384 ’ 92 7559 01
Time*Group 121 4 3.0 2,074 089
_ Time 50.7 2 254 23325 <.001
](Egii;sl)osed stand for 30s on anteroposterior sway Group 1866 ) %3 3907 06
TimexGroup 57.8 4 144 13.278 <001
. , Time 69.4 2 347 10.759 .009
]SEV);zs (g:;/s;nu—tandem for 20s on mediolateral Group 1082 ’ 541 1391 57
y TimexGroup 414 4 104 3.209 016
B < tandem for 20 " teri Time 58.7 2 294 8448 <001
! V}:zs O(Eir;l/ssnu- andem for 20s on anteroposterior Group 2045 ’ 1003 2037 140
y TimexGroup 76.9 4 192 5.529 <001

One-way analysis of variance with repeated measures.

Time = Data are calculated from before exercise, after exercise, and follow-up.

Group = Data are calculated from ankle strategy exercise group, ankle strength exercise group, and control group.
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Table 3. Comparision of time and group effects to postural balance in women (N=54)
Variable Sum of Degree of Mean square F P
square freedom
Time 165.9 2 829 95.350 <001
Functional reach test (cm) Group 219.8 2 1099 6.503 .003
TimexGroup 745 4 18.6 21413 <001
, L . Time 1859.7 2 9298 29.746 <001
Onset time of contracting in medial Group 3724 2 16862 3879 027
gastrocunemius (ms) .
TimexGroup 1648.8 4 4122 13.186 <001
. Time 9.7 2 48 16.357 <001
gii/zfen for 30s stand on mediolateral sway Group 15 ’ 233 4206 00
TimexGroup 111 4 28 9.383 <001
E wand for 30 " e Time 17.3 2 8.6 32.649 <001
( ﬁ/(;fen stand for 30s on anteroposterior sway Group 38 ’ 319 3374 04
TimexGroup 25.0 4 6.2 23.591 <001
. Time 9.9 2 49 4012 021
](Egii;sl)osed stand for 30s on mediolateral sway Group 1663 ’ 832 10480 <001
TimexGroup 105 4 26 2137 082
. Time 50.6 2 253 2811 <001
](Egii;sl)osed stand for 30s on anteroposterior sway Group 2047 ’ 1003 4067 019
TimexGroup 61.1 4 153 13.763 <001
. ) Time 714 2 35.7 10.227 <001
Eyes open semi-tandem for 20s on mediolateral Group 807 ’ 104 1005 n
sway (mm/s) .
TimexGroup 437 4 109 3134 018
E - tandem for 20 " eri Time 56.6 2 283 7621 <001
yes open semi-tandem for 20s on anteroposterior Group 1803 ) 902 1893 161
sway (mm/s) .
TimexGroup 774 4 194 5212 001
One-way analysis of variance with repeated measures.
Time =Data are calculated from before exercise, after exercise, and follow-up.
Group =Data are calculated from ankle strategy exercise group, ankle strength exercise group, and control group.
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[Effect of Ankle Strategy Exercise on Improvement of Balance in Elderly with Impaired Balance)

Table 4. Comparision of pairwise group in enhancement of the balance function in all subjects (N=59)
L Mean Standard
Source Pairwise group difference error P
Strength Ex. - Strategy Ex. 43 76 566
Functional reach test (cm) Control - Strategy Ex. 222 75 .004
Control - Strength Ex. -2.66 76 001
Strength Ex. - Strategy Ex. 8.60 3.80 027
Onset time of contracting in medial gastrocunemius (ms) Control - Strategy Ex. 11.10 3.70 005
Control - Strength Ex. 240 3.80 526
Strength Ex. - Strategy Ex. .06 43 89
Eyes open for 30s stand on mediolateral sway (mm/s) Control - Strategy Ex. 1.07 42 014
Control - Strength Ex. 1.02 43 022
Strength Ex. - Strategy Ex. 1.36 54 015
Eyes open stand for 30s on anteroposterior sway (mm/s) Control - Strategy Ex. 1.19 54 031
Control - Strength Ex. 17 54 746
Strength Ex. - Strategy Ex. 1.05 56 066
Eyes closed stand for 30s on mediolateral sway (mm/s) Control - Strategy Ex. 215 55 <001
Control - Strength Ex. 1.09 56 055
Strength Ex. - Strategy Ex. 1.82 90 049
Eyes closed stand for 30s on anteroposterior sway (mm/s) Control - Strategy Ex. 2.39 89 010
Control - Strength Ex. 58 90 526
The Post Hoc test of multiple comarisons by the least significant difference.
Table 5. Comparision of pairwise group in enhancement of the balance function in women (N=54)
i Mean Standard
Source Pairwise group difference error P
Strength Ex. - Strategy Ex. 41 80 613
Functional reach test (cm) Control - Strategy Ex. 222 78 .006
Control - Strength Ex. -2.63 79 002
Strength Ex. - Strategy Ex. 7.64 4.07 046
Onset time of contracting in medial gastrocunemius (ms) Control - Strategy Ex. 10.81 395 .009
Control - Strength Ex. 333 4.02 411
Strength Ex. - Strategy Ex. 04 45 929
Eyes open for 30s stand on mediolateral sway (mm/s) Control - Strategy Ex. 11 A4 015
Control - Strength Ex. 1.08 4 017
Strength Ex. - Strategy Ex. 1.38 60 025
Eyes open stand for 30s on anteroposterior sway (mm/s) Control - Strategy Ex. 1.28 58 033
Control - Strength Ex. 10 59 863
Strength Ex. - Strategy Ex. 1.38 55 015
Eyes closed stand for 30s on mediolateral sway (mm/s) Control - Strategy Ex. 245 54 <000
Control - Strength Ex. 1.06 54 056
Strength Ex. - Strategy Ex. 1.86 95 048
Eyes closed stand for 30s on anteroposterior sway (mm/s)  Control - Strategy Ex. 267 93 .006
Control - Strength Ex. 82 94 387

The Post Hoc test of multiple comarisons by the least significant difference.
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Effect of Ankle Strategy Exercise on Improvement of Balance

in Elderly with Impaired Balance

Jeong Weon Lee', Oh Yun Kwon’, Chung Hwi Yi?, Sang Hyun Cho’, Hye Seon Jeon?, Sung Hyun You’

Department of Occupational Therapy, Yeoju Institute of Technology1
Department of Physical Therapy, College of Health Science, Yonsei University?

Background  The purpose of this study was to investigate the effect of ankle strategy facilitating exercise on postural control in a static
and perturbed stance.

Methods Fifty-nine subjects were randomly assigned into ankle strategy exercise group (ASE), ankle strengthening exercise group
(SE), or control group (CON). Two exercise groups participated in 50 minutes 3 days a week for 8 weeks. One-way
analysis of variance with repeated measures was used to determine the statistical difference.

Results Reach test scores increased significantly both exercise groups compared to the CON group after exercise (P<.(1). Postural
test showed sway velocity in anteroposterior direction, and onset time in medial gastrocnemius decreased significantly in
the ASE compared to SE (P<.05).

Conclusions  These findings suggest that both exercise groups were effective in improving the postural control in the elderly, and ASE
was more effective than SE in enhancement of balance function. (Korean ] Health Promot Dis Prev 2008 ; 8(3):158-167)
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