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Abstract

Purpose: This study aimed to investigate the effect of single-leg stance training according to different support surfaces on walking
speed and balance in patients with chronic hemiplegia.

Methods: Twenty-two patients with chronic stroke were randomly categorized into an experimental group (11 patients) and a
control group (11 patients). In the experimental group, single-leg stance training was performed on an unstable surface after 50 min
of general physical therapy. In the control group, single-leg stance training was performed on a stable surface after 50 min of
general physical therapy. All participants performed five sets of single-leg stance exercises per minute and rested for 3 min. The
intervention was performed 5 times a week for 4 weeks, and each patient was evaluated using the Berg Balance Scale (BBS),
Fugl-Meyer Assessment Scale (FMA), and difference in walking speed between the first and last day of the intervention.

Results: Compared to baseline measurements, both study groups showed significant increases in FMA, BBS, and walking speed
(p<.05) after the intervention. However, there was no statistically significant difference (p>.05) between the experimental and control
groups. However, in the experimental group, the increases in FMA, BBS, and walking speed were 3.36 %, 9.50 %, and 7.71 %,
respectively. In the control group, the increases in FMA, BBS, and walking speed were 2.39 %, 6.65 %, and 7.64 %.

Conclusion: Single-leg stance training on different support surfaces could help improve walking ability and balance in patients

with chronic hemiplegia

Key Words : BBS, FMA, single-legged standing, unstable support surface, walking speed

FRAIAR} - o]F 2, 0314as@naver.com

=R 20204 79 239 | A ;20209 8K 28 | AR5 ¢ 20201 9 1Y

XIX|Hof w2 ot & st 7| Z20| oHd Hop| #Xio] HLzot FEo| 0jxle st 143



thetsgelstz|x| M8 3=

L
x
f

3

o i
ofN
o
=)
i
el
r o)
10
o,
et

(o]

_10[4
b
Rl
24
N
N
i
o=
of
ok
2

S~

z _{ ° 1=

L

O

ot
é

£

I Hd

we
of Mo

1o
2

N
2
X

my
rlo
jabad
N
<
N
2
[¢]
-

3lo|th(Lee & Shin, 2014). ©]&

y]
A7

w2 AP 2 gefet o] 4 Mt
o7l A
Se gRy dohujeks e H5%

B i
I
olN

o o it

lo %c» &

A € ch(Brenner, 2018). Huju] A=
tﬁ 717kl whet 54, O}ZLH a7 &2 ‘/}H

f
éoﬁ;
ri
o
N
N
-
e
o
B
L
o
o
HJ
I
IJ
ns)
z
N
ﬂ
nox

o Ml X

(Leonle IGE) 2011)9 E’_].—Aé %U]—H] %}X}E—_—
o] %@o] o}q 7]:;& QESL 27<4 oz xHi]—
Al Elth(CarodArtal & Egido, 2009). Hu}H]

H%—oﬂ/ﬂ ]A]—?H R ]:]]];H;gk]_g_ 71—
FR512 B3 FPH

o

rlr.&ﬁmlmﬁﬂ
N =

ot

Pl

>
o

41
of
ol JZi

P
-~ 9
A
.
Hl
2
rlr

3 Al 7IHAAE
A ARl B A
EP(Hamman 5, 1992). o]¥ % H3PFHut o
2 LHEZoa 93 Huln] At AT

2= 0474117 9l tH(Beldalois 5, 2011).

bol S A R Aol e BEw T

o =
é
2
of
.{
[e]

L/ (i U s - T .
pll"
)
12

B e (g ot o
Hu I

d

1o

gl

s BE7} thale) HgAe %i 17]u B
1) 5
34 %7 %) 52
43858 l l??lﬂﬂl Flth(Kong 5,
2015). o3 F#F5H| Agto] thkdt 7152 A
S FpATED B3] Wopu] 7o) =Y

Al

Ql

& AAIE £S(Hong 5 2014), 4

S offt ox

LN

¢l 23S ofPgA wEA HrhKim 5, 2015).

Auk2]Ql HupH] $kx}7} Hol= HPe] 54 =d
HAPL o} 239 Bt 21 Q1 Hggefolrt. % A
9] A HIPLE L= 0.14~1.0 m/s(Blﬂeveld Uitman =,

4 wysE
2013)9) ThaFet WIS Uea Qe vad A
o W HAZET} 1.17~1.21 m/sQl Ao
thKo £, 2012). 0|3t =2 Eﬁuv’l\—iﬂ o
orE HEAA 5 4 s
THSong, 2012). AZX] 2] L&) Az Hupy] IS
o o] 2o Y2t AP o 2z Qe wel
Al SR Ht A S Hojw H] upH] Zof it oE =
o S} 7o BE Bhpol HASEe] g ojojy

7] Fth(Dean &, 2001). E3F Jung?} Kim(2013)0]| HriE
3 Ao AL Bashs BRolA sixel BAA AE
0]5 _‘—_-Eﬂch z‘ﬂtAl—_O. 5-5]- Esﬂ 54 z7}1_ hﬂ;%f’_
2 QI3 Aobu] $9] Age] Fas BRolehn ol
stk

Lee 5(2013)0] 33t dAtolAf= 3 35 2 oA
A A olssd P A HRloEA WA Bl
ojgo] 7 A Ql W olgkal v Qlok o
e EA Efold FolA 3 A= 27, 27,
ko] e Acty 22 W2 AAA ] ] 44
QoA e #d AolE 7HAAL = AFEEY A
3 B7HE A 944 B dEoERx ARSHT
(Jonsson 5, 2004). ©j2-0o] 3+ dF A7|= H3Y F7] o
A S 4719 2] 7] Al iAo r dast 5
Zhojw B 7] oF 38 % & UERUHAl Erth(Perry
& Burnfield, 2010). wahax] B8] = st 9t A7) 7|7+ &
o wtR 2HLS AAE ASHem FAY AS 244

Ql 50| EtH(Carr & Shepherd, 2010).
T3k Aol BT AAWE 0|87 Ams} B
A5 2B F4 H LEL A9 Wol ArgalL 9l
tH(Escamilla 5, 2010). Shumway-Cook3} Woollacott(2007)
o Aol A AHEAS AAHT AEelT ol
2HE AGAAP R o&Eskar qlokal shlon, &
A3l AR HY} oFAY3E XA HE A= o= Az
XP:LﬁVﬂ Hed 53 &= 9]

0 N ol S mEi

R

f
>
N
ot
%
i
)
N
g
2
A
gl
£l
ot
o

Hr

o

off
ox, 1
ok oo
S 4l
© ol
du o or
@ i
N 1o
32 2
lo filo
—V‘ -lhj
ok B
= ol g i
» o ow S
Noof ¢ H

2

o = ?l%
rH S o

ro ot
rg &
4 o
fr A o
lo
__>‘4_|“
ofx
o
=}
=
Ay
o
il
o
offt
>
N
rr
ofN
)
o,
e R W v A U e N = A 1}

B
rl
=
rir
i
=
o

e
-
i
o
o

o
g G2
1=}

2o
o

fu A
oy Hn

O}Jt
dx
2 ol
iz
o
S
1o
olN
)
o
2 B

144 Journal of The Korean Society of Integrative Medicine | Vol.8 No.3



o
08
A
o
Ofol
M

webd £ A7E o Uy Aubu 848 gyoR  HR/1ES 2R s
EAT AAHolghs MeE FTHAIA AR BE A ) HE&F A * 671 ol
Aol Al gt A7) ERlo] R} Hals el nA= 2) A U= AAG] o] HF(Fair) o4
AIE FMA, BBS, R4 2 =43 njwstozy 9 3) == W= 10 m o) B3 7hsdt A
ol A &8 4 Sle Hupd] gAke] KAl 9wty e 9 4) 2L o7l 1t A dgho] gl A
Z2aWo 7|2 ARE At gk 5) K-MMSE #7} d2=7} 2474 o]Alel #}
6) = Atoll thall S5 olsstm ApA oz Fho
g a4
I. a4
A AR A diEARE A 2 Aol Higt solE A
1L AT o WOEYAR TS F B ATE ANtk 4770 F
AWE 7MW 4570 S A, &2 F7HE 2Ysqlct
Boog Ay|w =2 AA S AT AT FALI2 g AAES Eulishal7] wi&ol Hd e o
B2 w93 )Yt ukA Wupu) sk 2me gy WA S diskel e84 A= AAsta s34
oz tgdom = 2290 uba Folu| B2 Lzre g A7 A kA E4(ol, Ad, w71z, AehollA
ART 1Y 2P 1O o] AP Aysty T P05 WS mIonR W Aels g &
ouf AR ool 2e /1R wEsh sz 4 T AT WE AL @xke] ik S42 Table 134 2ok
gkl A7) Seo2} Kim(2013)2] A-9] th/f=
Table 1, Physical characteristics of subjects (n=22)
Experimental group (n=11) Control group (n=11)
Age (year) 49.45+9.85 55.90+6.97
Female 2 (18.9 %) 4 (36.4 %)
Gender
Male 9 (81.1 %) 7 (63.6 %)
Onset Period (month) 11.00+4.58 10.45+4.50
Right 6 (54.5 %) 4 (36.4 %)
Affect side
Left 5 (45.5 %) 7 (63.6 %)
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Table 2. Experimental methods in each group (n=22)
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3. 2Ry
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Experimental methods

General physical therapy(50min)

Experimental ROM exercise and stretching(30min), FES(20min)
group +
(n=11) single leg standing exercise on an unstable support surface

(Total 20min including rest time)

General physical therapy(50min)
ROM exercise and stretching(30min), FES(20min)

Control group
(n=11)

+

single leg standing exercise on an unstable support surface

(Total 20min including rest time)

Intervention frequency = 5 times a week for 4 weeks
Detail Organize the single leg standing exercise = preparation time before training(3min) + 5 sets of single
leg standing exercise(Imin per set) + 3min rest time between sets(4 times in total)

ROM; range of motion, FES; functional electrical stimulation
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Table 3, Comparison of BBS, FMA, and walking speed results in each group (n=22)
Experimental group (n=11) Control group (n=11)
Pre Post z P Pre Post z P
BBS 48.45+6.63 53.54+4.86 -2.94 003" 44.63+7.76 47.8147.20 -3.10 002"
FMA 207.81+£21.63 215.72+18.60 -2.66 008" 181.45+31.97 185.90+31.09 -2.93 003"
Walking speed . "
88.09+12.85 95.45+10.17 -2.81 .005 88.72+7.81 93.90+10.66 -2.98 .003
(second)
*p<.05
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Table 4, Comparison of BBS, FMA, and walking speed results between the experimental group and the

control group (n=22)
Experimental group (n=11) Control group (n=11) z P
BBS 5.09+2.98 3.18+2.27 -1.80 .088
FMA 7.90+£5.73 4.45+£2.62 -1.41 171
Walking speed (second) 7.36£5.74 7.18£7.60 -0.52 .606
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