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| Abstract |

PURPOSE:

PURPOSE: The purpose of this study was to analyze
the effect and examine the feasibility of an intervention
of ankle strategy exercise on balance of patients with
hemiplegia.

METHODS: The subject were randomly allocated to three
groups: ankle strategy exercise (group A), balance exercise
(group B) and control (group C).

Group A was received the conventional physical therapy plus
ankle strategy exercises for 20 minutes in one session. Group
B was received the same conventional physical therapy plus
balance exercises for 20 minutes in one session. Two active
groups were performed in the session 3 times a week, for a total
of 6 weeks. and Group C was only received the same
conventional physical therapy.

Balance test was assessed using center of pressure (COP) in
the anteroposterior (A-P), mediolateral (M-L) direction, Berg
balance scale (BBS) and Timed Up and Go Test (TUG).
RESULTS: All groups showed improvements in balance

tCorresponding Author : ak0907@hanmail.net

parameters. In especial, the Group A was statistically
significant differences in almost part evaluation items and
showed more improvements in BBS and TUG parameters
than Group B and Group C. and moving distance of M-L COP
was more improvements than Group B.

CONCLUSION: Ankle strategy exercises had more
influence on balance than balance exercises and

neurodevelopmental treatment.
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Fig 1.

Ankle strategy exercise on
Aero-Step; Balance on two feet
to Aero-Step. and solemnize
affected side hand to arm
support. (Necessary, give
assistance for safety in front of
patient.)
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Fig 2. Ankle strategy exercise on
Aero-Step(weight bearing to
affected side); Solemnize hand
on arm support to weight
bearing to affected side. And
keep stay for 10 sec.

Fig 3. Ankle strategy exercise on
Aero-Step(weight bearing to
lesser affected side); Lift hand
on arm support to weight
bearing to lesser affected side.
And keep stay for 10 sec.
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Table 1. A comparison of period for each groups.
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pre week 6 weeks t p
Group A 0.97+0.33 0.44+0.31 7.68 0.00%*
M - L COP Group B 0.57+0.41 0.4+0.37 4.31 0.02%*
Group C 0.66+0.34 0.36+0.32 2.08 0.06
Group A 0.38+0.27 0.16+0.15 5.02 0.01%*
A - P COP Group B 0.27+0.26 0.06+0.05 2.7 0.02%*
Group C 0.13+0.2 0.22+0.26 0.96 0.35
Group A 4443.52 51.7+£3.09 -11.25 0.00%*
BBS Group B 42.1+£8.25 47.8+6.71 -9 0.00**
Group C 44.5+6.22 48.5+6.29 -7.74 0.00%*
Group A 21.6+4.47 16.6+4.59 10.6 0.00%*
TUG Group B 25.6+8.54 21.8+8.44 13.07 0.00%*
Group C 23.7+3.88 20.7+4.13 6.36 0.00%*
¥ p <.05 ** p<.01
Table 2. A comparison of difference value of post variation - pre variation value for each groups.
Group A Group B Group C F P Post-hoc
M - L COP 0.52+0.21 0.18+0.11 0.43+0.29 6.57 0.05" B<A
A - P COP 0.22+0.13 0.21+0.24 0.2+0.24 0.01 0.98
BBS 7.74£2.16 5.742 4+1.63 9.06 0.00* B.C < A
TUG 5+1.49 3.840.91 3+1.49 5.74 0.00™ BC <A

*p < 05, % p < .0l



80 | LHBHEIQBRIXI HI9A M1Z

v, 1

2

2 Aol Hupe] S iAo R 6557k v
B A E5(1E AY 4% &5(1F B), &%
A &(TE CrF 2838t v+ T4 aaks doprazt
3h9ick ZF 188 M - L COP: 18 A9} 115 BojlA]
oAl Aashlal g3 A= F AT
folsttt. Eek 2+ IF 7F Afolgt vl e f-2
317 Zrastanh AEAA Ay 12A7F 2B &
916} 2}0]7} ATk OI‘vﬂ 7éﬂrh HrEhA A2k %%

it

St %}Q% 3t ]LX“ ;Q7]

A RS %838}0% 8392 1 4 Aol vl
AR T 3 5L 105%, AA T8 22.6% A3}
ot ean-Francois 5(2005)-2 I}A| 2| 3F2] &
SUS) 7}4 TG K 717 QE S Hke A%

a3 2 4 249 oo g 29 5
2

B gk ARIE F 18
AR, 2 2 2 Aol v Oﬂﬂt %«1?‘5
Q9T Lee 50082 73 &4 =0l thypo =3t
QA A W2 HH B E e = Aot
w2 g AAA B 9 4G

$a7t o —7}—6}0143 BB Om, UE A2 &F
2ol 24 4 £ A4

= ok g 9] 2 44 AR 3

b 0] $2A00) AZEGe] B e g

2 39 ZE] ol 7118 Auh A7}
beiet.

2} 2% W Berg 79 HE0] 49 4ol A 1F

oJsil S7hsloch TS e PN E BE

1%01 SOt Aol7h Gz Ao Lehdek 24 1%

(e}

r
T
X

L?

9

al

U
d

ol

M)
N Lo

Wi

Folgk HlmollAf s frolgt Aol7} Aglow, AkFH
T} DA 1B} 1ECO| diF 42l Zpolrt
t} Seo 5(2010)2 HHE A] - 2|7 A}2S 0] 83t

T =2
FEE) ER0IA B 1 A4 BILE she
4 - MA =
_‘:

N0 ox Y
32 oy

> O
e
2

H = do n
i1
>,
ot
N
hl

BEIEE R ESEERTEE P
AOE Uehgn 1 olf 2 1%
2% “alilﬁﬂ aalz Aostech

lo
<t
Wi
2
2
X
52

H
SV
i1kad
oot
2
401'
J_
%
J_
E
=
é
_>a
I
z
i)
4
o

Al 7 A% X% * 3 o8t
iﬁ}"*lﬂri = @l%ﬁ} T A7t yglk
25 W TUG =388 AlEoA] Al T4 W5 5-2)8)
HE HAANME Al 1F BF F
1082 Uepgth 7k 15 7F Aok
H] I of| A = 4 Zpol7h Qllom, AeHA A
TEAZF 1EBeE T1EColl tial f-oJgt 2kl 7k lSick
Park(2009)3 HREYLY 7102284 O
oA T 189 TUG A7t 82814 7H4stsd
il 1% HEIHY /84 25 28-S Bl U
O] 917 Zztolut 2 Wl thekdt AlF A A& St

W OIO

0% 2 mg 7

2 54 39 Selo] PAE Aoz Azt sk

B AT Yagoe Qg wopu Bl 24
712 W A o5 #H L5 AL
u) B4h0] 9 o] WX GRS doti] $I5to]
stk AT AT wERd A 9% 150 7
Y 2% 280l £ AR 21BNt Aurdel 29
seo] g4k ® Ao Uepirh

2 oo Ao ge Fava 24 Bt
712bo] glo} A5t Fuko} A4 oiRE GASH= B Al
Aol glt

wsAfo 2 Qe k] 849] 7)Y 3% 5 2
0] AL so) WS ARFH Fag adle] Hu
2 Hrhu] 82je] 7]k o] el bl wrE
HeF 952 A718 39 52 Pl Baw ol
43 T4 Wil Hrkn Azt



HOH| 212 WEHE M 2E0) 28 TH s Xz S¥ | 81

References

Amiridis IG, Arabatzi P, Violaris P, et al. Static balance
improvement in elderly after dorsiflexors
electrostimulation training. Eur J Appl Physiol.
2005;94(4):424-33.

Berg KO, Maki BE, Williams J1, et al. Clinical and laboratory
measures of postural balance in an elderly population.
Arch Phys Med Rehabil. 1992;73(11):1073-83.

Brouwer BJ, Walker C, Rydahl SJ, et al. Reducing fear of
falling in seniors through education and activity
programs: a randomized trial. J Am Geriatr Soc.
2003;51(6):829-834.

Choi SH, Kim CY. The Influences of the Intensive Ankle
Joint Strategy Training on the Muscular Strength
and Balancing Ability in the Elderly Women. J KAIS.
2012;13(12):5909-19.

Carr JH, Shepherd RB. Stroke rehabilitation : guidelines for
exercise and training to optimize motor skill.
Butterworth-Heinemann. 2003.

Chen G, Patten C. Treadmill training with harness support:
selection of parameters for individuals with poststroke
hemiparesis. ] Rehabil Res Dev. 2006;43(4):485-98.

Glanz M, Klawansky S, Stason W, et al. Functional
electrostimulation in poststroke rehabilitation: a
meta-analysis of the randomized controlled trials.
Arch Phys Med Rehabil. 1996;77(6):549-53.

Heo BH. The Effect of Balance Exercise on Unstable Surface
on Balance Abilities of Individuals with Visual

Imapairment. Sahmyook University. Korea. 2007.

Horak FB, Nashner LM. Central programing of postural
movements: adaptation to altered support-surfacecon
Fig. urations. J Neurophysiol. 1986;55(6):1369-81.

Horak FB, Shupert CL, Mirka A. Components of postural
dyscontrol in the elderly: a review. Neurobiol Aging.
1989;10(6):727-38.

Imms FJ, Edholm OG. Studies of gait and mobility in the
elderly. Age Ageing. 1981;10(3):147-56.

Janice JE, Pei FT. Gait training strategies to optimize walking
ability in people with stroke: Expert Rev Neurother.
2007;7(10):1417-36.

Jean-Francois B, Jean P, Boucher L et al. Balance training
following stroke: effects of task-oriented exercises
with and without altered sensory input. Int J Rehabil
Res. 2005;29(1):51-9.

Kim YH. Effects of Realignment at Lower Extremities on
the Balance and Walking in the People with Chronic
Stroke. Graduate School of Rehabilitation Health
science, YongIn University. Korea. 2002.

Kim KH. Effects of weight transfer training using visual
perception on balance in hemiplegic patients. Dankook
Univercity. Korea. 2005.

Korea National Statistical Office. Cause of death statistics
2011. 2011.

Lee JW, Kwon QY, Lee CH, et al. Effect of Ankle Strategy
Exercise on Improvement of Balance in Elderly with
Impaired Balance. Korean J Health Promot Dis Prev.
2008;8(3):158-67

Lee SH. The Differences between Aero step Exercises and
Weight training on Posture, Physical Fitness, Balance,
and Hormone Levels in the Elderly. Ewha Womans
University. Korea. 2007.

Lord SR, Castell S. Physical activity program for older persons:
Effect on balance, strength, neuromuscular control,
and reaction time. Arch Phys Medi Rehabil.
1994;75(6):648-52.

Lord SR, Ward JA, Williams P, et al. The effect of a 12

month exercise trial on balance, strength and falls



82 | LHBHEIQBRIXl HoA M2

in older women: A randomized controlled trial. J
Am GeriatrSoc. 1995;43(11):1198-206.

Mills EM. The effect of low-intensity aerobic exercise on
muscle strength, flexibility, and balance among
sedentary elderly persons. Nurs Res. 1994;43(4):
207-11.

Nurse MA, Nigg BM. Thr effect changes in foot sensation
on plantar pressure and muscle activity. Clin Biomech.
2001;16(9):719-27

Park YH. The Effects of Ankle Proprioceptive Control Program
on the Balance and Walking in the Persons with
Stroke. Sahmyook University. Korea. 2009.

Podisiadlo D, Richardson S. The timed UP & GO: A test
basic functional mobility for frail elderly person. J
Am Geriatr Soc. 1991;39(2):142-8.

Robinovitch SN, Heller B, Lui A, et al. Effect of strength

and speed of torque development on balance recovery

with the ankle strategy. J Neurophysiol. 2002;88(2):
613-20.

Seo DK, Oh DW, Lee SH. Effectiveness of Ankle
Visuoperceptual-Feedback Training on Balance and
Gait Functions in Hemiparetic Patients. KPTSA.
2010;22(4):35-41.

Sheth P, Yu B, Laskowski ER, et al. Ankle disk training
influeces reaction times of selected muscle in a
stimulated ankle sprain. Am j Sports mede. 1997,
25(4):538-43.

Shigematsu R, Chang M, Yabushita N, et al. Dance based
aerobic exercise may improve indices of falling risk
in older women. Age Ageing. 2002;31(4):261-6.

Wilson EL, Madigan ML, Davidson BS, et al. Postural strategy
changes with fatigue of the lumbar extensor muscles.
Gait Posture. 2006;23(6):348-54.





