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| Abstract |

PURPOSE: This study aimed to investigate the effect of
emphasized initial contact gait training on balance and gait
ability in hemiplegia patients.

METHODS: Twenty-four hemiplegic patients were
randomly allocated to an experimental group or control group.
All participants received 30-min neurodevelopmental
treatment. Furthermore, the experimental group received
initial contact-emphasized auditory feedback gait training,
whereas the control group received gait training without
auditory feedback. The intervention was performed 3 times
per week, 20 min per each time, for a total of 6 weeks. Balance
was assessed using the center of pressure path length, center

of pressure velocity, and limitation of stability path length,
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whereas gait ability was assessed using the 10-m walking test
and functional gait assessment.

RESULTS: Inboth groups, center of pressure path length
and center of pressure velocity significantly decreased after
training. Compared to the control group, the experimental
group showed a 10% significant improvement (p<.05). In the
limitation of stability path length of both sides, the
experimental group showed a significant increase compared
to that before intervention. Compared to the control group, the
experimental group showed a 7% significant improvement in
results of the 10-m walking test and functional gait assessment
(p<.05).

CONCLUSION: Emphasized Initial contact gait training
is considered an effective treatment for improving gait ability

and balance ability in stroke patients.
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Table 1. General characteristics of the study subjects

Experimental ~ Control
group (n=12) group (n=12)

Sex (male/female) 9/3 8/4 .670
i L
Paretic side (left/right) 4/8 7/5 237

Age (years) 64.58+£10.10* 59.67+10.19 248
Height (cm) 167.08£8.91 162.92+8.60 .256
Weight (kg) 66.00£10.61 63.42+10.52 .555
Onset (month) 59.58+28.47 73.00+31.88 .289

2 Mean + standard deviations
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Fig. 2. Biorescue and foot position
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Table 2 Comparison of balance abilities before and after training within each group and between the two groups

Experimental group (n=12) Control group (n=12) t
Pre 4.98+1.60° 4.50+1.23 761
Post 3.54+.84 3.91+.96 917
ko t 4.184* 2.993%
COP path length Change 1.44£1.19 59+.68 243%
(cm) Pre 6.65+2.84 5.08+1.00 002
EC Post 476%1.82 432+90 016
t 4.412% 4.152%
Change 1.90+1.49 77+.65 064
Pre 5711 51+.12 294
- Post 35+.06 40+.86 -1912
t 8.555% 6.380*
COP velocity Change 18+.07 10+£.58 2.666%
(cnys) Pre 67£.19 58+.13 1.339
EC Post 46+.14 48+.10 -326
t 9.022% 7.707*
Change 20+.08 10,04 4.026*
Pre 596.81+815.05 1045.25+866.49 -1.306
NPS Post 1096.69+1213.00 1453.25+1233.68 - 714
t 2.794% 2.165
LOS length Change -499.89+619.72 -408.00+£652.75 -354
(mm?) Pre 671.75£1172.51 905.72+778.97 -576
b Post 1265.94:£1780.84 1432.86+1156.55 -272
t -2.824% 2.743%
Change -594.19+728 91 -527.14+665.63 -235

2 Mean+Standard Deviation

COP, Central of Pressure; EO, eye opened; EC, eye closed; LOS, Limit Of Stability; NPS, non paretic side; PS, paretic side.

*p<.05
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Table 3. Comparison of gait abilities before and after training within each group and between the two groups

Experimental group (n=12) Control group (n=12) t
Pre 22.17£17.212 18.09+16.44 .594
10m Walking Test Post 19.58+16.83 16.91£15.66 942
(sec) t 5.782* 2.321%
Change 2.58+1.55 1.17£1.75 .649%*
Pre 13.83+5.52 15.75+6.55 =775
Functional Gait Post 18.4246.95 18.67+6.79 -089
Assessment
(point) t -6.343* -8.147*

Change -4.58+2.50 -2.9241.24 -2.067*
2 MeantStandard Deviation
*p<.05
% 10m 23 At 715 2.8 e wadhe 574 FYe o] PP, hETL ohlZelA
Table 33} £t} 10m BZAL ARl A=, 7 o 257 Rk 718kt ofoF 2 AH B S M7] Ale] 7
A Kol vlste] FA $-o] Hatgho] FelshAl et THo] A A BaE A AIE
olt). Ao] tazurt o 2 Wsleke nolv] & WEF dAe] A4 D 54 A) 7R o] &)
ol 7Ha% UERIITp<05). 7154 Bl Aoldles elnlela, 42 27] AA7)E Bxw
© R BT A Ao Wstel B4 Fo) Bitglel  AA-EM Flo] nlE o] AFAALS Z
roleHA S7kslSit Adddarol dawnt ¥ 2 st A ddsE el o g4 ave 4ol
e Woln fo)3 AOR % 4 gk o|sh e Aske Hnku] el

S7FHe YERI A THp<05).

VAT
A7 HET ] IS axe) 27] A7)
2 }z3 AAA- oy R gFEdo] HEF g}
Tded % By 75l vA= e dohral, B
o] EHAA i]-?z]z]a 7{2:0}7] Hs} 07Lx4_y4

L o 44 A7) A
Aol i) 45 F49] ol 5AY} o %
FEANE T 2 27 A 2 e 24 59
Aol oz
104 13 ;&g— wel, A7l vl
l3fe] 4 2 ol o BRI,
EG F45F F49] o5 el glofA

wilEs} Hnb| S B ) T o wAe] Z7H5H

]S iAo AlFiets ST o] 75 Y
Aol maA ol dthks Aol dX|stal 9l tk(Bobath,
1978; Carr®} Shepherd, 1982; Wannstedt, 1977). H3F 2

Ak MBS FAe] AWA T1a8o] Qoid 7h
4 F937) OhRolol & $R-50] #PEY Py}
AEAAS] T ek ST Shumvay Cook 5

(1988)9] AFZAES A8 22 & 4=
Ao A AAISE FA A2 F2] 10m _HJE Arret
7154 BaAAel tigk F i 7ke] Rl E T
B A Al vigte] FA F9o] Hd kel f-2lshAl
e AL, A to] thERT R 7% o] Ake] f-o] gt
IS Uehf o], Agltto] thzwtel v|ste] Ralr]s
ol o Aol eS & 5 ATk o9 e
A HEF k] B2 v s1A|9] AlFAA|
& st dojzl 4719 ozl 447171 AEg A e
2 e Baigelo]al, Hul| kx| gkt 1)
< SEM = ASAA Y RYEEE nfg o gt 1By
o] A W A IS HEhe FWE] da%hs

RUSL A= =1

ool



HEE ARl 7] A48 AxE 4H-

Fxe APATANES EUZ a4 6 2 wj(Chen
2005; Pizzi 5, 2007; Von Schroeder 5, 1995; Yavuzer
2006), = A= HEF Ao Ha7|s ol
om Q& A7 E g s o= we) Eet
Kwon 5(2012) ¥&% $2fe] vhlS 42718 27t
AIZ S T Aol vlste] HaEEr) S71E AT
31 Haskar glo & Ao Aol dAekar vk
o]2]el k= Ki (2014)2] K3 ol 483 AFols F=
W Fedo] Aduk T Hlate] niH]S 177] STt}
7] ZFae] a3 0|tk A} Fat dA|staL
AoR HHEY.
HET RS JA7] 7] A7) Al mHIS s
o Wk F |7k Aol ¥ ofe ] Wbl wrlet
o] WA g A npH|S5e] A A]7]7} FrolA] A H
al,

=
[<})

=
O

x2 1(0
rir _l\‘

[‘

A o
, Flo] oj 9] iRt ope} WE wegk ThAehe

Fd0] A Chen &, 2005; Kosak ¥} Reding, 2000).
A 2 ATt M= mhHS HA 9] AlTAIAE Bk
aypAolal A Ha el ) fARE 8-S 98,
ofe] BaF7] oA 7] 4 lE dxs 54 A
oA o] A7t s S A Fete] HPFHS THA
o= AN € 740]‘:1' TS AAY7HA| nfo] Q] =
ﬂ%oﬂ g 715 fr, & Tete A Al

a7l A A XW] J ‘3%7] =2 A7) ZA A

’\]01]7‘14 e A
o]FaL )‘)\OU:] l"?— ?01]7‘1"5 A A3sEH Y 54
w5l = o] WojA+= A

r4'(Lu0 5, 2000; Winstein 5, 1989). twWh}A]
A NG 54 E4 Al le%s} -4‘: a0

=
o P, T ATsgiths SulA Q1 A
X

ol
_

ﬂ
)
lo,

o Tl
Hi
o
T
r
™
o
ki
o
i
rlo
B
)
Eu)
o2 o
St

N R =
Y E
o W

=
=
il
_?{_4(
4
20,
32
o
rlr
o
“_E
i
[ oo
N

!, Ol-ﬂ ﬂ}'_l ) of

to 1o & rjr I8
2 g B
ol o - fz wu

o
BN

o
2
|
X
A,
rir
hincs
N
N
P
~
lo,
dim
oxl
>

& =S o] 85Tk oA, M EF B0l 7Y
5 B0 YR AR B
g HollA] Alel7} 9]

Ao *Mﬁm

G5 2 Aol A AR 1 HES B
Aure 545 T8l aF SAaIE e 4l
& Ao wk AlEshe Ty me e
o &3E dT3] fA% Aol s o Foin
W, HET @] #H 17 P& Sl
Ho} sk FRnEel avfsla del A8d
e Ao Hrt

V.2 &

F_EL

el 1 A 4] 2] 3AAse F
o] ¥EF el nal L w3 el v Fjol
o ol iiAt gk, 1 A3, ¥EF Ao v
Ae) 27 BAVNE BT A E wAF
Qb papEol Hls) #3523 1 7)o

References

Bobath B. Adult hemiplegia: evaluation and treatment (2"
ed). London. Heinemann Medical Books. 1978.

Butland RJ, Pang J, Gross ER, et al. Two-, six-, and 12-minute
walking tests in respiratory disease. Br Med J. 1982;
284:1607-8.

Carr JH, Shepherd RB. A motor relearing programme for
stroke. Oxford. William Heinemann Medical Books.
1982.

Carr JH, Shepherd RB, Nordholm L, et al. Investigation of

a new motor assessment scale for stroke patients.



56 | J Korean Soc Phys Med Vol. 10, No. 4

Phys Ther. 1985;65(2):175-80.

Chen G, Patten C, Kothari DH, et al. Gait differences between
individuals with post-stroke hemiparesis and non-
disabled controls at matched speeds. Gait Posture.
2005;22(1):51-6.

Green J, Forster A, Bogle S, et al. Physiotherapy for patients
with mobility problems more than 1 year after stroke:
A randomized controlled trial. Lancet. 2002;359
(9302):199-203.

Jeon SN, Choi JH. The effects of ankle joint strategy exercises
with and without visual feedback on the dynamic
balance of stroke patients. J Phys Ther Sci. 2015;27
(8):2515-8.

Jun HJ, Lee JS, Kim KJ, et al. Effect of auditory biofeedback
training and kicking training on weight-bearing ratio
in patients with hemiplegia. J Korean Soc Phys Med.
2014;9(4):363-73.

Ki KI. The Effect of repetitive feedback training of plantar
pressure sense for weight shift during gait in chronic
hemiplegia patients. Doctor’s Degree. Daejeon
University. 2014.

Kim NH, Cha YJ. Effect of gait training with constrained-
induced movement therapy (CIMT) on the balance
of stroke patients. J Phys Ther Sci. 2015;27(3):611-3.

Kim SJ. Motor learning and control (2™ ed). Seoul. Dachan
Media. 2010.

Kim JW, Kim SM, Park RJ. The effects of task-oriented
functional training on standing balance in stroke
patients. Korean Soc Phys Ther. 2003;4(15):923-36.

Kosak MC, Reding MJ. Comparison of partial body weight-
supported treadmill gait training versus aggressive
bracing assisted walking post stroke. Neurorehabil
Neural Repair. 2000;14(1):13-9.

Kwon HR, Shin WS. The effects of visual direction control
on balance and gait speed in patients with stroke.
J Korean Soc Phys Med. 2013;8(3):425-31.

Kwon YC, Lee HJ, Tae KS. Development and evaluation
of the auditory feedback gait training system induced

symmetrical weight-bearing in hemiplegic patients.
Rehabil Engineer and Assist Technol Soc of Korea.
2012;6(2):23-30.

Laufer Y, Dickstein R, Resnik S, et al. Weight-bearing shifts
of hemiparetic and healthy adults upon stepping on
stairs of various heights. Clin Rehabil. 2000;14(2):
125-9.

Luo Yi, Kirker KR, Prestwich GD. Cross-linked hyaluronic
acid hydrogel films: new biomaterials for drug
delivery. J Control Release. 2000;69(1):169-84.

Noh MH, Cho SH, Yi CH, et al. Effective frequency of externaal
feedback for increasing the percentage of body weight
loading on the affected leg of hemiplegic patients.
Korean Res Soc Phys Ther. 1998;5(3):1-10.

Pizzi A, Carlucci G, Falsini C, et al. Gait in hemiplegia:
evaluation of clinical features with the Wisconsin
Gait Scale. J Rehabil Med. 2007;39(2):170-4.

Ryerson S, Levit K. Functional movement reeducation. New
York. Churchill Livingstone. 1997.

Salbach NM, Mayo NE, RobichaudEkstrand S, et al. The
effect of a task-oriented walking intervention on
improving balance selfefficacy poststroke: A
randomized, controlled trial. J Am Geriatr Soc. 2005;
53(4):576-82.

Schmitz R, Amold B. Intertester and intratester reliability of
a dynamic balance protocol using the Biodex Stability
System. J Sport Rehabil. 1998;7:95-101.

Shumway-Cook A, Anson D, Haller S. Postural sway
biofeedback: its effect on reestablishing stance
stability in hemiplegic patients. Arch Phys Med
Rehabil. 1988;69(6):395-400.

Song BK. The effect of tactile stimulation on two point
discrimination, hand function, and ADL in impaired
characteristics of stroke patient. J Korean Soc Phys
Med. 2012;7(4):481-91.

Sousa CO, Barela JA, Prado-Medeiros CL, et al. Gait training
with partial body weight support during overground
walking for individuals with chronic stroke: a pilot



714 —

e

HES B2k 27] HA7

e BeFdo] #¥sHId Hr)eel M= gF | 57

study. J Neuroeng Rehabil. 2011;8(1):48.

Thieme H, Ritschel C, Zange C. Reliability and validity of
the functional gait assessment (German version) in
subacute stroke patients. Arch Phys Med Rehabil.
2009;90(9):1565-70.

Von Schroeder HP, Coutts RD, Lyden PD, et al. Gait parameters
following stroke: a practical assessment. J Rehabil
Res Dev. 1995;32(1):25-31.

Wannstedt G, Craik R. Clinical evaluation of a sensory feedback
device: the limb load monitor. Bull Prosthet Res.
1977;849.

Werner C, Frankenberg S, Treig T. Treadmill training with
partial body weight support and an electromechanical
gait trainer for restoration of gait in subacute stroke
patients. Stroke. 2002;33(12):2895-901.

Winstein CJ, Gardner ER, McNeal DR, et al. Standing balance
training: effect on balance and locomotion in
hemiparetic adults. Arch Phys Med Rehabil.
1989;70(10):755-62.

Yavuzer G, Eser F, Karakus D, et al. The effects of balance
training on gait late after stroke: a randomized
controlled trial. Clin Rehabil. 2006;20(11):960-9.



