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| Abstract |

PURPOSE: The purpose of this study was to investigate the
effect of action observational physical training with rhythmic
auditory stimulation on muscle activity and gait ability in
patients with stroke.

METHODS: Twenty-six chronic stroke patients participated
in this study were assigned into three groups, experimental
group 1 (10% faster tempo rhythmic auditory stimulation with
action observation training) n=8, experimental group 2
(average tempo rhythmic auditory stimulation with action
observation training) n=9, and control group (action observation

training) n=9. In this experiment, the corresponding exercise
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were applied into the subjects of three group for 30 minute a
day, 3 time a week during 4 weeks. All participants were
measured to muscle activity of lower limb, 10 meter walking
test, Figure of 8 walk test, Dynamic gait Index. The collected
data were analyzed by using SPSS (version 18.0 for window)
and verified that each data was a normal distribution based on
Shapiro-Wilk test. Between-group and within-group
comparison was analyzed by using One-way ANOVA test,
Paired t-test respectively. In all statistical analyses,
significance level, a was set by .05.

RESULTS: The above results revealed that the all
experimental group 1 and experimental group 2 and control
group were all effective to improve the lower limb muscle
activities, gait ability. However more positive effects shown
action observational physical training with rhythmic auditory
stimulation experimental group.

CONCLUSION: This study suggest that action observation
physical training with rhythmic auditory stimulation is
effective intervention for improvement of muscle activity and

walking ability in chronic stroke patients.



138 | J Korean Soc Phys Med Vol. 13, No. 2

Key Words: Action observation training, Auditory
stimulation, Electromyography, Gait, Stroke

99 A§s7 HchHigginson 5, 2006

Kautz} Patten, 2005). o] &3t ¥|&3 ﬂx}—A {5"17(4

o SiLE S Tk S Ao

3k AOR ol 7153 YL olF e 535 EC

sl &4 ol219] 5o Belke glel 44
] 13:151010]: sl= FEo|ti(Bohannon 5, 1988).

L

ual7] SlalA charet 4
o] A}%m shesl, BEEE Yol 1 oh

ﬁ Hij; z%:uﬂ =

[e)
11 QJtH(Van Peppen 5, 2004; Hayden -5, 2009; Pelton
,2010) =75 §]_‘ 9 _l.]’c‘)‘l- 5—,]/(]761 Thak

3 A R|aL ilE}(Hummelshelm 1999; Kwakkel 5,
7

s BAAA L575< g
u |

Fotele PR v % AR =S 2
L3t AAAQZEHo] A= Y HCicinelli 5, 2005).
o)% AT wol ATHE WHe AN grATe
718ke] sA - Edolth(Park 5, 2014; Klm“—]' Lee,

48 BT B S 2ol WEAOE &
Asto] thapAre] SB714T 45 AT
sl chMulder 5, 2007). o|2l @ SA UL EAL
T A, A9 Bo] ZFE AN A,
B2k 22, DAL 2L kR LS Mgt
ofn] S5 AAUESAE o] §oHE £57]%
2o 9lak muHal ﬁ%‘ﬂOlﬂm 4 9AekDe Vries

23 25| anHoleks AFSo] HuET 3
thBang 5, 2013; Song¥} Lee, 2016).

DARTL B3 WrtAAS BsEE E ok
e QMo =720 9t 2SI
< AT =S FE HsddS ATt &5
Al FeES L P E AR el &-5F ot A2
ogos% £715]A17] Ho] 7} oJele] Bste frEaks

OIEHThaut = 2000). E5], BlERATEHL &

FEA AAARA Ao was
?%7%?_ A Holgt . B E QITtHGoldshtrom
%, 2010; Kim3} Son, 2017).

o143} %

%01'09‘:‘

ofFA HEF S LF75E FHAA AA
Y FEe SHshs o= teft A=l
GEIL QAR BA o] AE AlZS ol 8=t
TR SERAAS, 445 S 8 24
A=he 283 A-Eo] difRolth whebA, B oA
o] 522 BEAAASE SR SR AlAER]
T HET SR shA] TRt Has o] njA=
oS ol o @M HEZ 30| Aol A tizhe
283 ERYY Y 7|2ARE AX st} Pk

I, giqip
1. AFCHRL
2 A9 A cAgE el deFel HE
= A 26 diAke g Skl At ol Hof A
A, SA B, Fkol gt Saeh AWE 3L AP
22l FoE T gAfEo] ofsiglal, st A
H88 9939 508 9 HE WrH(1041223-

201601-HR-006).
AR MA A theat 2t

1) ili LL% a1 67 ol4fol Auet A
|

2) Q1|4 2Afo] gl AHMMSEK 243 o] 43l )
3) Al H ‘Moﬂ olAto] 9l 7}
4) stAo] Y 9JapA Agho] gl= A

s
=
5) REXETE o] 83tAY EHAHORE 10 m o)A
23 = e &



ot HEF 219 O 2ZdT s

_Il'.'i

0l OIXlE €% | 139

0

2. o
B ATE 44 7)ol H3E 267 s BE

| Participants (n=26) ‘
¥

| Randomized assignment |

]

Pre-test
(EMG, 1OMWT, F8WT, DGI)

—_— )

Experiment group 1 (n=8)
10% faster tempo RAS
action observation physical

Experiment group 2 (n=9)
. Control group (n=9)
Average tempo RAS action ) . .
. . action observation physical
observation physical .
training

training training . )
30 minute/day, 3

30 minute/day, 3 30 minute/day, 3 .
. R times/week,
times/week, times/week,
4 week
4 week 4 week

I I I
[
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| Data analysis |

Fig. 1. Study flowchart, EMG: Electromyography, 10
MWT: 10 meter walk test, FBWT: figure of 8
walk test, DGI: dynamic gait index, RAS: rhythmic
auditory stimulation4.
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Table 1. General characteristics of the subjects

Experiment group 1

Experiment group 2 Control group X? p

Male 5
Gender
Female 3
Hemiplegic Left 5
side Right 3
Infarction 2
Stroke type
Hemorrhage 6
Time since stroke(month) 43.88+43.18
Age(years) 57.25+4.59

6 7
15 22
3 2
6 4
60 47
3 5
3 4
69 32
6 5
43.56+£39.4 49.00+30.17 57 .05

59.11+7.57 59.00+£9.25 49 .16

Table 2. Comparison of the muscle activity in the variances within in each group

RFM (%RVC) BFM (%RVC)

GCM (%RVC) TAM (%RVC)

Pre Post p Pre Post p

Pre Post p Pre Post
Experiment g9 530973 107394294 001 100.04£4.22 107.9424.55
group 1
Experiment g9 (60136 104745143 01 9823199 103.24£2.09
group 2
Control 10 034503 10243514 01 96.1748.00 98.2348.18
group
Follow up .90 .02 a>c .34 .00

102.43+3.02 106.47+2.45 .001  99.69£1.60 107.57+1.73 .00

101.82£2.63 104.50£2.71 .01  100.37£1.09 105.49<1.14 .01

101.06+2.06 103.28+2.10 .01 ~ 102.72£0.99 104.98+1.02 .01

.55 .04 a>c .64 .00 a>b>c

RFM: rectus femoris muscle, BFM: biceps femoris muscle, GCM: gastrocnemius, TAM: tibialis anterior muscle, RVC: reference

voluntary contraction
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Table 3. Comparison of the gait ability in the variances within in each group

10MWT (s) F8WT (time[s]) F8WT (step) DGI (score)
Pre Post p Pre Post p Pre Post p Pre Post p
E’;‘r’z:‘;nelm 18.84£6.45 15574625 001  27.00£7.69  24.50+5.88 078 33.8846.08 26.25:6.11 001 15.6342.77 21.63£1.77 .00
E’;‘r’z;‘;“zm 18.78+6.22  16.80+5.52 006  32.00+15.87 30.89+14.12 514 32.00£8.03 26.11£7.77 .001 16.00£2.50 2144224 .00
Cg‘i';:;l 24.54+4.87 23445451 013 42.11£258 374451138 238 34784790 30.44%735 .01 14784277 185542.19 .01
Follow up .08 .01 a,b>c 15 .07 72 .36 .62 .00 a,b>c

10MWT: 10 meter walk test, FSWT: figure of 8 walk test, DGI: dynamic gait index
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