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Scale), s YA} 8572 %= (Korean Version of Fall Efficacy Scale), H&F Eo| 4to] & Ax
(Stroke-Specific Quality of Life)& AR5t

Ay A 23 A & AT A5Y, dAVE, S, 4385, A A5, AloFE AL
OE 2E 419] A &0 ot =2 HA(p € 0.05, p € 0.01), =t A5, A5, 364,
H Bl FY S EAtHp € 0.05, p € 0.01). AEFT 9] Yot 1 Wl v|wst
27 J5Y, gL, 49 oA BAFCE Fogt AolE UERAITHp < 0.01, p < 0.001).

e A2 HEEE SAE HEFS TR E42 Beta A0 7]Rlelo] AAdTeEN A mAREl
A F-8&3 7tol=EelE AAIFITR= Aol 297t loH, HES AEA Bl FA HWkte] €

% 9188 AR

FA0: HEF, 49 4, AR HERE, HEEEs 15

1. M & ¥ Z2Zo] &AL, ofe] wiet thefet 59439l 7157
of7F dehhs HEAQl HE Feo|tkShin & Roh,
Yzzo vdnto] 7iAne Halolt ¥z o) 2013). AREBUAREIIC] 2w, 20224 HEF
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A} = 9F 635 PO & 201849 thH] 7.1% S5
Om(Health Insurance Review & Assessment
Service, 2023), ol= A+ 13}, L FHO] W3},
193 95 7|l UdEE I AEE Y ¢ kg
2712t A-3t #elo] JYtHChoi et al., 2017; Kim
& Lee, 2015; Kim & Lim, 2016). ©|9} 22 EA=
HESo] U HAmA A A S85HA = ofof
Sk ARRlE Hojsw, o) 9l A 59| F3/d2 T
<=t

HEFE &4 710y X RO 91%], #flof weh
o9 thefRt A S Holw, Rt AIA| 9 Q1%)7]
5ol SHhet FrS vl & oz} of%of| thigt &<
o]@A YH=tHCarr & Shepherd, 2003). °]&3gt
ARG AEE EQRS fdokar A wgo) F
IS v)AH(Feigin et al., 2016), AFAlo] tigt Al
o} A 5717t AFtEl= BAE AEHAE A
o} o] Bt =, AT 522 olofA 49 A=
ASHA7IH, HEF SRS AR ARt 24 A
491 FEZ A =t

HEF A oF 80% ol AANE HlshH,
59] AFYY Ashe B4 o]% 7P HIHsHA| Hil
= QRAof & stz LA UcHCicerone, 1996). F
FE ZAVE e HES SR 78 Y oY A=
of] thsfixl Ads] BkSsEAY £ Ardel @30 ARE 57t
FYE 7]&0l= Aol s & U2H(Fan et al., 2002),
M2 Aol A-ZsHAY AR 53k Aol tiAlsh=
A9 oFHESE ZES 4 UHLoetscher & Lincoln,
2013). FEE9] Aoh= 71998, 24 sid 58 2 H3y7|
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Aol et Aok = :
2] Sl YL 589 AskAlE # okt
AS] E9] oA HofagloZ x-g3ho 2, gt
AAA A 1 oo = A} 7iR1e] 7|50l 4714
]l ¥93E m|ZItHRadomski Trombly Latham,
2014). wEbA HEF EAe AEE 2AE MAsH] ¢
et Y JL2 B o R AlFEojof it

AuRRE 25hH, o] F Hitke= 4

&
&
4>
30
Ko
m>i
olN
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H|E Qs == 3% dx &9] 49 o3}, 7+ A5},
& B89 AsP7F UEhUH o]2]3t &4 71542
2 EAE ZASHAY FEE A Ste dEE s
(Activities of Daily Living; ADL)2 $351=¢|| 3Jo]
J3e olER2 oP]AIXItCarr & Shepherd, 2003).
£35] &= AR 9] EHo| 2 E= 5 Al T AR 9
a2 Qlsf| Rih&: Aol HEstA] of&sHA Hal, 1
A v ARl 4lA| ARE- wjElo] F4E 4= U o]
22 2 gRpe] &pA|9] ERMAE 771 A7
Ao g A5 A= H2o} F52 FHT 740l
tLang & Schieber, 2004). ©j&0] AFA]9] 72} A
stet A3 F=502 sf A, £ 471, H1ed
I 22 7]22Q1 ADLAA HHEAQl AsfE FEsHA
HhBang et al., 2013).

S, HEF T AAERE 559 Aot F2d 24
ojg&, HIAARI AFEE SO Aol #FHe
SA7E EAYSHA EH, 0|2 Qlste] Y] f4do]
7} HGoldie et al., 1996). Y/dolzt L/ FAEolA
OJ=51R] 2 ApA2] HiStE 2 ol HiEo] Ak
A FolR= 2 2nlehH(Fuller, 2000), Heoll ¥
2 HEF A 14~39%7F Y2 F 8o, B
Z 6711 oluioll 70%7F F= Bl LA Sl
(Walsh et al., 2017). ol={gt G AL Felat 39
Y502 o]o]XH(Gillespie et al., 2012; Rubenstein,
2006; Weerdesteyn et al., 2008), 2= &% At
Al 1Y, JAA EQE 49 4 AstE dddn
(Denkinger et al., 2015; Merchant et al., 2022).

HES T ol APt A2 & Sle Ut 2AE
= s 8st7] flsiAe AAZQl AR 27T D5-A ol
o] FoNE AAA "= A YL A 49
2 S fIof A4 JES Bt PR E= AA|
7151 /IA7159] ES FRE A, ANHEQl A
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A7l S48 0 59 &3 29| 2294 =
of IEL2 SR} AAE YT ¢ Sl E5e H
oM, AA7|59 352 ¥kl A 1rgofA
ZHolE EFAZItKSteultjens et al., 2003).
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1 FoME QIR A= AAEE = R o E AlFS)
= A5 ZRA] | E 2 x(Interactive Metronome; IM)
ZA7} FsHA &&= ti(Yu et al., 2017). IM
FAE 19924 Zof A4l QAR Greenspan©] 2Js] 7H
ulE] AxE] 7)ule] 2l=705} glo|w] Fae] aEoa Mzt
Rl AlAEle] wet SR 71E3o] S oyt HE
HEAQl RIS F¥ckEE  HAEUH Alpiner,
2004). ol= AIP8ZHA A=l et mEmE S5 9
e AT AT 2AE A3t Alpiner,
2004; Debaere et al., 2001). IM $A= Q17to] &%
< 3T o ‘EolY(timing) ol2ke WAl 7%=
Stths o2& ZAR shedl, Brel®olst F:oiXl A=
9] ¥hgol ot HLAES 9uldttHGreenspan &
Benderly, 1997). Bl 2E F5(ZZ )l 715to]
He A9 847 JS5Y, A9 22 S
o aatygog 25 & 4= A SHCosper et al.,
2009).

IM A= ol=I3t BlolY 58 3lole] 25 &

|

¢

[©)

S P71 AN, AR A B8 H 24
3 frgo =N FFEy 22 ARV el 5
Aol 9 vAHGreenspan & Benderly, 1997).

ozt aNE, IM FA= FHZAFLGIP Tl
(Attention-Deficit/Hyperactivity Disorder; ADHD),
w/gui], A2l o1EH, B Al 52 Ak
CHURE d AR B9t ofyg} A= FofojA . E-85
1 UK Jung & Kang, 2023; Libkuman et al., 2002;
Sommer et al., 2014). Park¥} Kim (2018)°] ADHD
ofF 18= o= 23t dd | AtolA= IM 5
A A} AR SHA7] £ AL aE
Uehd A & 4 1%eH, Ryut Kang (202009 &
TolAe A-tiEw GAE &5 ADHD oFsolA IM
TAE A&stlon, 1 Ay AP oA it H
S QIAA 5 %‘331 P 354 EAVE B Eol
o = AU Jung® Kim (2013)°]
HupE] Hgup] }% 192 o2 X3t TdA
ATt AtolM= I F-3 #35Hol FsHAl T
g AS gl 5 AN E} Bak¥} Yoo (2016)7} A1 &%¢
°H oFF 2= tCE 3t AqolM® HE5E ©717]
oA FdE d3E BAF EF Kim (2016)

o] T Bt 23 PO AW AT 719}
o, A7) 3 FESE] 39 9 F Qo=
Uehon], Kim $(2013)°] %% ek 382 oy

A3} 339)

o= Mgt AFolM= IM SAE A8t
A JeAE Vel

S m F)of, A5, Al

" A0E YERT

o|9} Zo] ofg] ATE B3 IM FAVH FB5E, 25
23 9 LFIHL T 257159 P Jo= W
2 59 A7) FIE A=l AaHEd AL &
& glglon, F2 olsg gpe R s A Agd
TE AYPE A7 gttt Sold HES EAE H

For AP AFE AWEH, Jung (2019)2 Héz
A IM FAE A8 23 AFA] BV s=
ZoReE 319 QA7 s Fefst P ARJAT = AN
on, Yu 5(2017)2 7] HEF AE o=
IM SAE 287t 23} 4A7153 ADL FHoA dd
wo| R FosAl IE AT HsHH.
o} 2ol IM SAE HEFT SAIA 483t ARI7E 2le.
U o2 AA71E, A7 B ADLY| 23] S

A AWEIT, Aol e Aol 4e) At 2L
Y5g EBAon AME AL vu|g golct. o

2P 2 9 I A70] QS RS, IM FA)
HEE B0 WEE, 4A7s, ADLETE opet Ty
a5 D 49 Ao] s 9P Lohr A k.

O

1. A7 Y

1. 95 e

2 A= 20249 9ERE 20249 1197H] A
A79] Aghg el YJYsto] A wE T HES I
o s APt A+ RFAY AP BE F7)&
G-power 3.1 Z2IHE o]gslo] AEsiglon, 7t
ay 27] 0.8, |95E 0.05, A4Y 0.8 7I&CZ

4 5279 ;o] FQstt= AT Ao A4 &
730l B 7Fssh oAt 4=} 7132 o7 aiEsto]
207 9] ddARE AsHA =it A4S Jdst] o
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QA il a2l ¥8](Institutional Review
Board) 2% $1(1041107-202406-HR-027-01)&
Horom, BE tqARECNA A+ EAT IPEAE
A5 e, ARl BoE 7] ) AHoz
FIME ST B AT At AA 7ES

S 2k (1) AR 2HE HE5S Fdyol g
HollA A=E "L Q= & () HHYREH 34 oY
A 2 (3) gt 7ro) Al deiIAL 23HK-MMSE-2) 24
7 oAl A} (4) FFolo] 474k HEo] ojito] glom,
H1BSAA A2 AAL 3THMVPT-3) 7% BSFAIZ &
HEA] oflgt A (5) nhEE A LR AR
HEAEZ 307 o491 & (6) EfRI9] = §lo] 302
S A Al {AZE 7hssh, M #+8 HAZ(Berg
Balance Scale; BBS)7|& 12, 14¥ £ 274 oAl #}
2 A7t Al 7152 okt 2ok () 22EAAE
HEE, &1 I 15 522 sl 5 3
| 9= A Q) 32 T A7 RS Adlol] Hoigid

ot

A= FY WA (single-blind) 729 tix A
T2 AYEHA. AR AR 7|z Fatshs 2089
HEF SAE A5 AfE ZRIM 79z
B3E FRE ol8dte] dda Hixzes wiyst
At 2 hdAs AR E9] § Aol of= 2ol &3
A A HEA] QRS AJH = Qdto]l oo, AT
I iz FAe A= o AR =AR] osf Z2id
Aoz ZePElo] gy At Tt FEIFU S
A W Hlart SAYSHA] R SR A B
Agrg ol Jdsto] ARzt SRARE AL e
HES =, AddolAle e84 2GR = 3083
IM FA4 30%2, HEolAls 54 AdA= 30&
I 7]5Ee] FEAd dAEE 3082 5 53] F 203)7]
AR Ad di22olA SdsH A8t A

[e]
A AP ROl WANENS U 2 %5, 71%H A
A 29, QHBBLE T4 ol ZIHU. A7 A

g7y, SA, A7) EAdE 9497 E 39 ol
AJAZAF 27g0] APttt & 79| HURF o
OE ABAPE di2e '@9ote] @ SAE A6
ouz A 7 vl 44 gEs] Asf 24 A
AolA| AP a-5-2 Attt E3t A Als Al Al
ARRE, R, B4E SLoHA fAst] AZAE 7] Al
off oot HFS Faselarat shalct. & A2 Ak
ol 283 ZkFigure 1).

3.9+ 4

1) AR ™S st Hote+
(1) HI2s4 AXIZ HAt 3T(Motor-Free Visual
Perception Test 3rd Edition; MVPT-3)

IAES] HEFA| o515 goti7] flsf Hls4d
ARAZE AAF 3IHMVPT-3)= ARSIt 2 AR &
5715 = AMESHA] AL A2 58 Bk R
AlZFA ¥(visual discrimination), @&} &4H3(form
constancy), A1Z& ©@7]719] 1 (visual short term
memory 1), AlZ& @779 2 (visual short term
memory 2), A4 9444 1 (visual closure 1), AlZ
Z A4 2 (visual closure 2), &7t A9 (spatial
orientation), A7 w7 (figure ground)] 8719] A+
ez AT 10471 1~409 £, 11A] ©]
FHE 14~658 = AAISH, 52 65701 o
B ol wet MELISE SHitsto] st 2 A
TFolAE FH&ET} 9-=9] 1g$t H<(response score)
2 F, 939 HWaF o7 FRIst 2 (Colarusso
& Hammill, 2003; Kwon et al., 2022), ¥ T39]
AAA 2F AlFEE 0.86~0.90°]HMcCane, 20006).

(2) =20 ZHO|MAIAEIZIAL 2T (Korean Version
of the Mini—-Mental State Examination 2nd
Edition; K-MMSE-2)

tdAe] *1R1715-2 AHst7] I8l Folstein 5(1975)

o] 7§¥Fst mini-mental state examinatione Kang
5(2020)0] =wo® #EIRRT K-MMSE-25 AMESt
Rk & = AR RIS S 2 ARE
Woll 7ol 7Feotes 1ot AdAstolnt. FEL
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Subjects recruited (N = 20)
K-MMSE-2, MVPT-3, BRS

| Randomized |
! |
| Experimental group (2 = 10) ‘ ’ Control group (2 = 10) |
! |
Pre-assessment
DST, MFT, K-MBI, BBS, K-FES, SS-QoL
! |

Experimental group (7 = 10)

Traditional occupational therapy
(30 min)
+ IM intervention (30 min)
(60 min a day /
5 times a week / 4 weeks)

Control group (7 = 10)

Traditional occupational therapy
(30 min)
+ Task-based bilateral upper
limb training (30 min)
(60 min a day /
5 times a week / 4 weeks)

Post-assessment
DST, MFT, K-MBI, BBS, K-FES, SS-QoL

Figure 1. Flow Chart of the Study
BBS: Berg Balance Scale, BRS: Brunnstrom Recovery Stages, DST: Digit Span Test, IM: Interactive Metronome,
K-FES: Korean Version of Fall Efficacy Scale, K-MBI: Korean Version of Modified Barthel Index, K-MMSE-2:
Korean Version of the Mini-Mental State Examination-2, MFT: Manual Function Test, MVPT-3: Motor Free
Visual Perception Test-3, SS-QoL: Stroke-Specific Quality of Life.

g9, 7199, o35 ¢ Akls
g, Adoj7ls E AlF%E AT EHLE o]F0jA glom
T2 3070tk 247 o2 A, 20~2372 A
Aol 24, 193 olst= A Ao R SRt
2 =9 HARAEAL AEE= 0.69, HARRE ZF AlIF
+ 0.87~1.00°]tHKang et al., 2020).

2) M M3 Zut HWE ISt HWot=+

(1) ==Xt M2t L5t7| AAKDigit Span Test; DST)

58 YrE Yol & wet Wolr| AHDSTE A
85199tt. DST= <A} vi2 w2} 2)9-7|(DST-forward)
OF A AR 99-71(DST-backward) 27H] &0

~

2 JgElo] Ut A HiE met 99 A 194
7} 3719 A= Altel, thy @AM SeAE shuA
CsiAH, 79A4= 9719 SARE Wit J9lof sh= A
och. TARIE 2819] A&7} FojAH, A HiA Ao
A Aufigt F 281 A7t FoiXinh o S F
A A=A Afstls o, FEeHA B AERSE
7183 A AR 7= 1947 27119 A=
AlZet E8E AR ATE s oh A4
2 A} viE wet 9192719} ZtHKang et al., 2002).
2 o] AA-AEAL Al =R 0.80, FARE 7 Al =
+= 0.95°|cH(Miyamoto et al., 2009).
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(2) X% MME(Super Right ON; SRO%)
2 AN = ASds Bk AR F SHHE 4

7t IAE Sk B9 o At S Bl vl
< o, 71E3 d3ATE ESAE 7 AIH Aol
AZEPZE £15 ms °olHQl A5 u|gitt. A
(£ms)2] W= do|x 24 9 giiRe] F7]5o] 5

2Ho= Edo|yr}t Y& AAT 4 Qo T4
A= M= £15 msE, B AFAE FU5H
A5t HHReilly, 2016). HAAELS 71E20 9
L2 oA AAoHs &3} o] 2RSSt A
3t 9kgo] gt ou]Q muw} S Za T Shast
of 3]s HMoF AIZHE fodl vhet) 2F T
HEZ} 3715 AFEo] =Tt s 4= 9l

thPark & Choi, 2017).

£

() HES Xl 7Is AAKManual Function Test;
MFT)

HES AR 715 HAKMPDE 4B 555t oshi
A JEE e, HES SR 27| A F A
4 54 58 5742 flof ol ARSEL Qi 417
3|E Al7]00A A 57159 B> AR 59k
S5, £ 2719 @ IZ 71ers] Bl
715 35 a2 dEY 5 AHKim, 1994).
Ao} wiE| St vjupEl S T S5, S5
A=A, 3, 54, v, A4E, CCEE, A
, HIEE, BT, ZAAZE U HARE AR5
), AAEQTE), &7 2AQTHY 31 39,
< 87l F=o = A= Stk 7t 5k HARE Set
A% 14, BH5HA] &3 AF 0o AHsty F4
3270Ick. & Z=t9] AR} 7F AlE| == vEE 0.99,
HoHH|S 0.842 BRIFAtHNakamura & Moriyama,
2000).
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(4) st= >HE HiE X|2(Korean Version of
Modified Barthel Index; K-MBI)
&5 49 ADLS &7357] f15to Mahoney?t
Barthel (1965)°] 7Rgstal, Shah 5(1989)°] 7HAst
Modified Barthel Index 5% Jung 5(2007)°] gH=

Aol B AR P 54, Hestol GO W
Islo] E2oHE w75 AHGIAT. A F2L A
S, AP, BEP), A ALE, AR 92
7], % 97, gy, 2Ed, By 3L FA, ol
% 10709 G=o Tyl k. 2 FZuiet 5 F

T2 FAgElo] glom, AR Aol Hele BEao] ks
3 A% £ 1004, EAolE ol8sk= B¢ 54 903
02 o]Fojx Qtt. At 040l 7hESE 9=FQl
ADL =88& oJmjopH, 47} 10080) 7heE &
Q1 ADL 5238:& oJufgict. & =79] AR} 7 A=
£ 0.950]31, AA-AAAL AE 2= 0.890tHJung et
al., 2007).

(b) H1 7 HZ=(BBS)

G e 2 AA 49 7152 B7IsH] sl B
#% AE=(BBSE A& BBS= %71, 471, AHAl
W} F 147Fo 2 =] glom, ZF Ek2 0~44
A2 HE PR A5 6100 e 52 56
ot} 0~2082 Aol Sf&ste YA AT,
21~4082 K2 EAE ARESHAY =& Stof| Hago] 7t
S Y SEEAEE, 41~5682 SHEFYo] 7Hs3h
HAF Ao g HF3tHBerg et al., 1989). & =
7] AAR} 7H A EE 0.95~0.98, HAA-AZAL A1)
T 0.98°|tHBlum & Korner-Bitensky, 2008).

(6) st=o YN 52t XE(Korean Version of
Falls Efficacy Scale; K-FES)

£ dFoMe HES EXFe Y B HUksH|
938l Tinetti 5(1990)°] 7H&o}¥ 1L Choi (2002)7} St
=22 %4, HIg eojd YA 857 HLE Ao
At G Bold B €52
SHA] k2 27| SRAI(AFAIZHS] Ak
et Fo30] Fret vh|gol= 7Hdolth(Tinetti et
al., 1990). Lol Q3 10714 P& =+
Pol= o QoA FA T A A=E AFE7 R
Aog =Hoi o FHYoA] & 18, W F
¥ 1 5= oot 1087K1E, Ao e 24 103
oA o 100&°]tHChoi, 2002). & oA At
SfiAe] HOlE Hsto] 7t S F FHilsto] E451C

f
-
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W, Aot 2205 YAa o] 35 oujgith 2
=9 HARAAAL AZEE 0.96°]tHDelbaere et
al., 2010).

(7) o= HEZ 50| 42 & H(Stroke—Specific
Quality of Life; SS-Qol)

£ AFollA= Williams 5(1999)°] HEF A2
9] AL S5k {8l Mt HEF Eol 49 d
A& Moon (2004)°] Helelal Kim¥} Lee (2021)7}
P ASSE 93 SS-QoL& ARSSIGIT # Et
= YA, 71& 9F, <dof, o|FA, 7=, 44, A
esd, ARA A, ALY, AA7]s, Aok A4t &
59 & 12719 SIRIF9H LR o]Fo|A UoH F 49F
Jolot. 7t T A 1A gk 14, e 28
5780w, A Hfle i 49804 A 245802
A7t 2255 49 do] =2 o= st 7Y
A T HES TAE R ARt Halo] ofshd
B To] Wy g3g2 0.800]1%1 25 (Moon, 2004),
Kim¥} Lee (2021)9] AtollA & =719 W3] dad<
0.98% YEFgT

1) 4S84 HEZE(IM) X

IM S H7 Qb AlxdHe] met 2} 7185
of gHy Lol U= RHEHQl 25 HAE SIS
AAE It EA|(main control unit), = ETA, ¥
HE, JEEOR gE 0] lon, Tl JEES &
83t § T2 oA Yo AT HERZE 71530
2A EEHAIE AARHFigure 2). AA7F 72 E
YAZE S99 HIEE FQIsh o] IgofA
1/1000% 912 AREAtelE S5, AARC R &
Ao A FAA - A DEwE Ao =M 57
53 769 BES A% IM sl & T T
£ &3 o] 9.3 B0 R BRE A A iR §Y)
Z3tet 137H4]9] 253418 55 Bt Elo]d 58
AAAHA F50HeE F=CHAlpiner, 2004). & &
&3] 48 52 137 & HES
yEst AgPATte] FABI(Yoo,
=& 3= & A g A IHE
A, & &/ HE, T 499 77 5 S
AMESFHTHTable 1). ¥ AFtolAE Z 8)7|uict 308
B2t THE At AlFstoict. =2 oA E

d

)\

Ol

Ay

Both Hands

Tokhg D% GayH Lk
2 T R B

Hethd  Bas B el
3 0 4

Tk ke

Qrastiee

M 100~16ms 1~15ms (I 101~500ms
Earl Reference Late
Tone

Figure 2. Execution Appearance and Training Screen
MCU: Main Control Unit.
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Table 1. IM Intervention

Motion

Methods

Both hand to the standard note

In a standing position, clap your hands in a large circle in front of your chest

Non-affected hand

In a standing position, move the unaffected hand in a circular motion to the
reference tone and strike the ipsilateral pelvis

Affected hand

In a standing position, move the affected hand in a circular motion to the
reference tone and strike the ipsilateral pelvis

Non-affected toe

With the healthy heel on the floor, tap the tap mat briefly with the tip of the
toe to the reference note

Non-affected heel

Tap the tap mat briefly with the heel of your sound foot to the reference note

Affected hand /
Non-affected toe

Tap the pelvis with the affected hand to the reference note, then briefly tap
the tap mat with the toes of the healthy side to the next reference note

Affected foot

Balance on the affected foot and briefly tap the tap mat with the toes of the

unaffected foot to the reference note

IM: Interactive Metronome.
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Version 29.0& AR&sto] 4519101, RE AHE9
BAEE fo42 0.052 Aotk 4 d 4 |
o] st A4 AAS Y8l Shapiro-Wilk Test 2
Kolmogorov-Smirnov TestE AAIo}H o F1/d<S
THESHA] ofo} Hlng HAS ARESHITE At iRt
9,] Exuc—} ﬁx%.g _?45]] olu};g'q_] E % [©) 7}0]11]5'- 74%4 )

OH =S| o}oﬂ o:q 71— uﬂ7].5; A _,] 511/\3 74,&]-‘—
Mann-Whitney U 38 ARSI ZF Ad W A4
At 2] Wsks H71sh] #13] Wilcoxon #2 &9
AREZ AEstlon, & e 7k A B3 AolE
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Table 2. Task-Oriented Bilateral Upper Extremity Training

Motion

Methods

Wipe the desk with a towel

The subject holds two towels each and extends his arms forward, simultaneously
rotating both arms outward and then inward

Push sanding

Reach out with both hands simultaneously, grab the sander's handle, push
it forward, and then bring it back to its original position

Hold the cups with both arms outstretched at the same time, bring them to

Drinking demonstration

your mouth and pretend to drink, then place the two cups side by side in

the center of your body

Lifting the ball

Hold a 65 cm diameter gym ball with both hands, lift it above your head,
and then put it down

Moving the stacking cone

Hold one stacking cone with both hands, then stack them one by one about
15 cm apart, moving 10 cones in succession

Cup stacking

Extend both hands simultaneously, grasp the outer cups on either side, and
stack them on top of the cup next to them. Stack five cups in this manner

2 Aol Zolgt A=Y YRbAQl 542 thaat
2t Aol ofdh iAo AgEe Adto] |4t 69
(60.0%), IR 478(40.0%)°113L, RS IAF 573
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Table 3. Demographics and Baseline Characteristics (N = 20)

Experimental group Control group
Variable (n = 10) (n = 10) p
n (%) or Mean + SD n (%) or Mean + SD
Demographics characteristics

Male 6 (60.0 5 (50.0)

Sex Female 4 (40.0) 5 (50.0) 0.653
20~29 1 (10.0) 2 (20.0)
30~39 0 (0.0) 1 (10.0)
40~49 1 (10.0) 1 (10.0)
Age 50~59 1 (10.0) 1 (10.0) 0751
60~69 6 (60.0) 3 (30.0)
= 70 1 (10.0) 2 (20.0)
Elementary 3 (30.0) 0 (0.0
Middle 0 (0.0) 4 (40.0)
Education High 6 (60.0) 5 (50.0) 0.069
University 1 (10.0) 1 (10.0)
Ischemic 7 (70.0) 6 (60.0)
Stroke type Hemorrhagic 3 (30.0) 4 (40.0) 0.639
Affected side R, 5800 5 50.0 1.000
Lt. 5 (50.0) 5 (50.0)
Baseline characteristics
DST-forward 5.50 + 2.67° 6.00 + 2.86 0.442
DST-backward 450 £ 2.67 4.60 + 291 0.877
MFT 23.60 + 3.92 22.50 + 4.40 0.519
K-MBI 68.80 + 7.92 71.30 + 5.94 0.519
BBS 42.20 + 4.63 41.80 + 6.21 0.970
K-FES 64.10 + 14.55 65.00 + 12.84 0.762
SS-QoL 127.80 £ 32.11 132.10 + 26.23 0.705

BBS: Berg Balance Scale, DST: Digit Span Test, K-FES: Korean Version of Fall Efficacy Scale, K-MBI: Korean Version
of Modified Barthel Index, Lt. = Left, MFT: Manual Function Test, Rt. = Right, SD:. Standard Deviation, SS-QoL:
Stroke-Specific Quality of Life.

aData are displayed as means (percentages), "Data are displayed as numbers (standard deviations).

Table 4. Changes of DST After Intervention Within Group and Differences Between Groups (N = 20)

Intervention with group Difference between groups
Before After A Effect size®
+
vz wmiso 2P MESD g 4 P (Cohen’s d)
EG 550 £ 2.67 10.50 + 2.87 -2.820 0.005" 5.00 + 1.41 -
DST “ 3.00 -3.713 <0001 2.61
forward  CG 6.00 + 2.86 8.00 + 2.82 -2.836 0.005" 2.00 + 0.81
EG 450 + 2.67 7.60 £ 3.40 -2.820 0.005" 3.10 + 1.19 -
DST S : S 1.60  -2.685 0.007 1.47
backward CG 4.60 £ 291 6.10 + 2.68 -2.588 0.010° 1.50 £ 0.97

CG: Control Group, DST: Digit Span Test, EG: Experimental Group, M. Mean, SD. Standard Deviation.
*Effect size: 0.2 a small effect, 0.5 a medium effect, 0.8 or greater a large effect.
p € 0.05, “p <001, “p <0.001.
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Table 5. Changes in SRO (%) Before and After Intervention (N = 10)

Motion Before After 4 p
Both hand 9.80 + 6.66 33.80 + 10.79 -2.805 0.005"
Non-affected hand 18.10 + 11.48  41.50 + 11.78 -2.807 0.005"
Affected hand 8.40 + 5.91 38.50 + 12.67 -2.805 0.005"
Non-affected toe 19.30 + 4.49 34.90 + 4.79 -2.807 0.005"
Non-affected heel 14.90 + 3.64 30.70 + 3.65 -2.810 0.005"
Affected hand / Non-affected toe 7.10 £ 9.07 25.90 + 8.28 -2.807 0.005"
Affected foot 11.20 + 3.36 24.80 + 2.86 -2.812 0.005"
Average of total SRO (%) 12.69 + 4.96 32.88 + 6.28 -2.805 0.005"

SRO: Super Right On.

“p < 0.01.

Table 6. Changes of MFT, K-MBI, BBS, K-FES After Intervention Within Group and Differences

Between Groups (N = 20)
Intervention with group Difference between groups
Before After 4 Effect size®
M+ SD

vt wmisp 2P P wcow £ P (Cohensd

EG 13.20 + 1.54 13.80 + 1.61 -2.449 0.014 0.60 + 0.51
Gross 3 : * 0.10 0436 0.661  0.19

movement CG 12.80 + 2.39 13.30 + 2.45 -2.236 0.025 0.50 + 0.52
EG 4.30 + 094 500 + 0.94 -2.646 0.008" 0.70 + 0.48

Grip -0.40 -15% 0.111  0.77

VET CG 3.90 + 0.99 5.00 + 0.81 -2.810 0.005" 1.10 + 0.56
ioula- EG  6.10 + 1. 820 + 1.31 -2.913 0.004~ 2.10 + 0.56 .

Manipula > > 13 . 070 218 0028 L1
tion CG 580 + 1.75 7.20 = 1.61 -2.739 0.006" 1.40 + 0.69
EG 23.60 + 3.92 27.00 + 3.65 -2.848 0.004" 3.40 + 1.07

Total “ 0.40 -0959 0.338 0.42
CG 2250 + 4.40 25.50 + 4.55 -2.836 0.005  3.00 = 0.81
EG 3.70 £ 0.48 4.60 + 0.51 -2.714 0.007" 0.90 + 0.56

Pers‘onal 3 7* 0.50 -1.893 0.058 0.93
hygiene CG 3.90 + 0.31 4.30 + 0.48 -2.000 0.046" 0.40 + 0.51
i EG 320 £ 091 3.90 + 1.19 -2.646 0.008" 0.70 + 0.48

Bathing : ) . 030 -1314 0.189  0.61
self  CG 3.50 £ 0.52 3.90 + 0.73 -2.000 0.046" 0.40 + 0.51
EG 8.00 £ 0.00 920 + 1.03 -2.449 0.014 1.20 + 1.0

Feeding 3 > 0.40 0765 0.445 0.34
CG 680 + 154 7.60 + 1.50 -1.633 0.102 0.80 + 1.31

EG 750 £+ 1.90 9.20 + 1.03 -2232 0.026° 1.70 + 1.70 .

Toilet 7> 202 3 3 ! ! 1.50 234 0.018 1.17
KV CG 830 + 1.49 850 + 1.58 -1.000 0.317 0.20 + 0.63
EG 220 + 2.86 5.00 + 2.00 -2.226 0.026" 2.80 + 2.86

Stair 0.90 -0685 0.493 0.31

CG 070 + 1.63 2.60 + 2.22 -2.070 0.038" 1.90 + 2.28
EG 650 + 1.58 830 + 1.49 -2.428 0.015 1.80 + 1.31 .
Dressing 3 > 3 1.40 -2433 0.015 1.27
CG 650 + 1.58 6.90 + 2.13 -1.414 0.157 0.40 + 0.84
Bowel EG 9.60 + 0.84 9.60 + 0.84 0.000 1.000 0.00 + 0.00
0.00 0.000 1.000 -
control  CG 10.00 + 0.00 10.00 + 0.00 0.000 1.000 0.00 + 0.00
EG 9.60 + 0.84 9.60 + 0.84 0.000 1.000 0.00 + 0.00
Bladder ? ? 0.00 0.000 1.000 -
control  CG 10.00 + 0.00 10.00 + 0.00 0.000 1.000 0.00 + 0.00
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Table 6. Changes of MFT, K-MBI, BBS, K-FES After Intervention Within Group and Differences

Between Groups

(Continued)

Intervention with group

Difference between groups

Before After 4 Effect size®
+
M+ SD M+ SD P MESD ooy 4 (Cohen's )
EG 8.10 + 1.66 11.20 + 1.68 -2.714 0.007" 3.10 + 1.66 .
Ambulation / 7.3 240 2768 0.006 1.52
CG 9.70 + 2.58 10.40 + 2.06 -1.342 0.180 0.70 + 1.49
EG 10.40 + 2.06 12.80 + 2.25 -2.428 0.015 2.40 + 1.71 .
K-MBI Transfer 1.70 2055 0.040 1.06
CG 11.90 + 1.66 12.60 + 1.26 -1.342 0.180 0.70 + 1.49
EG 68.80 + 7.92 83.40 + 7.61 -2.805 0.005 14.60 + 6.4 -
Total 792 8 ! ° > : 9.10 -2918 0.004 1.65
CG 71.30 + 5.94 76.80 + 9.35 -2.807 0.005" 5.50 + 4.40
EG 4220 + 4.63 47.10 + 4.38 -2.814 0.005" 4.90 + 2.80
BBS 1.00 -069% 0.487  0.41
CG 41.80 + 6.21 45.70 + 5.29 -2.823 0.005" 3.90 + 1.96
EG 64.10 + 1455 7540 + 14.43 -2.701 0.004" 11.30 + 9.06
K-FES 460 -133 0.173 051

CG 65.00 + 12.84 71.70 £ 10.36 -1.990

0.047" 6.70 + 8.89

- Not Applicable, BBS: Berg Balance Scale, CG: Control Group, EG: Experimental Group, K-FES: Korean Version
of Fall Efficacy Scale, K-MBI: Korean Version of Modified Barthel Index, A% Mean, MFT: Manual Function Test,

SD: Standard Deviation.

“Effect size: 0.2 a small effect, 0.5 a medium effect, 0.8 or greater a large effect.

p € 0.05 “p 0.0l

€ 0.05). K-MBIof|Al= AdFo] 49 A3t g2dS
ALJgt BE FEAA FA Aol vl T4 - AL

2 FORt = Eem(p € 0.05, p < 0.01), tHE
2 7HRI9I, HES], ARLE7|et FFANAT B4
Ao 7 [ofgt S YEMIUTHp < 0.05, p € 0.01).
ADLOA & et 7 HsleRS A At s ARE,
29071, B8, olF, FHNA BAXHCE Kol Aol
HAKHp < 0.05, p < 0.01). BBS?} K-FESS] 749 419
T iR B FA Hof| vls S = f2oHA s
7F AFEIRT(p € 0.05, p € 0.01), Fek 7+ Fogt 2jo]
= HolA] 8Hp > 0.05).

4. S T=0f T2 49| Zef Ha}
AT} of
Aik= thea} ZtiTable 7). Ago] 4L

% A, Qlo], oA, 718, B4, A 1ts
59, AEA 98, AlarE, A7), A S 9 3
oA S Aol vl S F BF FAHCRE {3t
AL YERIJTHp € 0.01). HiR72] ZHQof= oy

o

oA o] el FA| Mt Fo] Wz}

b

%), Qlo], 715 A%, o]5A, 7%, A7 755d, A9

A Qg AlLE, JA7Ts, it Es 2 S0l A
ol vsh FA & FAECE FefeAl FEEAL

(0.05, p <0.01), A= FI7t 2folE HERHA
AP > 0.05). 7 ek 7o) Mok vluwsf & 2

O]EJ\(—)] ]H /\]-947(-1 o35} /\]-_]’j_Eﬂ A(}-;q ]‘5, MIAF Sl

- 1=, o E 0

9 ZHo A {95t 2po|E YERATHp < 0.05, p <
0.01, p < 0.001).

v. 1 H

£ AToAE M AV HES 4S9 A5,
A1, ADL 29, R o el 99 oA
e Fokr it sloick. SPRAIAL HEH AU
59 M B Beisten, AETVAE B8 4
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Table 7. Changes of SS-QOL After Intervention Within Group

and Differences Between Groups
(N = 20)

Intervention with group

Difference between groups

Before After 4 Effect size®
+
M+ SD M+ SD zZ P MESD oo 4 (Cohen’s d)
EG 520 + 257 11.00 + 1.94 -2.831 0.005" 5.80 + 1.22
Energy o 1.60 -1.749 0.080 0.90
CG 550 + 287 970 + 262 -2.814 0.005" 4.20 + 2.20
; EG 6.10 £ 292 10.10 + 3.10 -2.820 0.005  4.00 + 1.41
Family . 1.00  -1.426 0.154 0.52
roles CG 650 + 295 950 + 3.44 -2.677 0.007 3.00 + 2.30
EG 12.60 + 556 17.40 + 7.18 -2.675 0.007" 4.80 + 4.46
Language o 0.30 -0.193 0.847 0.07
CG 13.10 + 5.02 17.60 + 5.40 -2.820 0.005" 4.50 + 3.56
EG 15.60 + 3.95 23.40 + 3.43 -2.812 0.005" 7.80 + 2.39 ”
Mobility : 5.80 -3.618 (0001 3.00
CG 1690 + 479 18.90 + 4.55 -2.546 0.011° 2.00 * 1.33
EG 11.80 + 491 18.00 + 4.16 -2.818 0.005" 6.20 = 2.82 .
Mood P 3.90 -3.256 0.001 1.83
CG 1250 + 435 14.80 + 434 -2.754 0.006" 230 % 1.05
EG 920 + 3.12 1230 + 2.75 -2.825 0.005" 3.10 + 1.37
Personality 2,50  -1.919 0.055 0.82
CG 1030 + 2.83 1090 + 486 -1.185 0.236 0.60 + 4.11
EG 13.20 + 3.76 2050 + 3.71 -2.814 0.005" 7.30 + 1.94
Self-care - 2.20 -1.712 0.087 0.67
CG 1220 + 248 1730 + 439 -2.692 0.007" 5.10 * 4.25
EG 9.70 + 3.43 15.00 + 4.13 -2.809 0.005" 5.30 % 3.09 s
Social roles o 2,50  -2.141 0.032 1.02
CG 1020 + 322 13.00 + 424 -2.820 0.005" 2.80 + 1.54
EG 880 + 274 11.70 + 1.88 -2.871 0.004  2.90 = 1.59 ”
Thinking o 2.00 -3.716 {0001 1.68
CG 930 + 249 10.20 + 234 -2.714 0.007" 0.90 * 0.56
Upper  EG  12.60 + 3.97 20.50 + 4.03 -.2.810 0.005" 7.90 + 2.42 .
extremity - 430 -3.132 0.002 1.98
function CG  13.00 + 4.05 16.60 + 5.14 -2.825 0.005" 3.60 + 1.89
EG 14.60 + 0.69 14.70 + 0.67 -1.000 0317 0.10 + 0.31
Vision 0.10 -1.000 0.317 0.46
CG 14.70 + 0.67 14.70 + 0.67 -0.000 1.000 0.00 + 0.00
EG 840 + 320 1090 + 3.07 -2.840 0.005" 2.50 + 0.85 -
Work,/, - 110 -2.676 0.007 1.42
productivity CG  7.90 + 2.72 930 + 2.75 -2.913 0.004" 1.40 % 0.69
EG 127.80 + 32.11 185.50 + 31.37 -2.805 0.005 57.70 + 12.10 .
Total - 2730 -3.327 0.001 2.16
CG 132.10 + 26.23 162.50 + 36.33 -2.803 0.005 30.40 + 13.10
CG: Control Group, EG: Experimental Group, M. Mean, SD: Standard Deviation.

“Effect size: 0.2 a small effect, 0.5 a medium effect, 0.8
"p < 0.05 "p <001, "p <0.001.
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Pt dixol 9= J5E9] FIES
Seo (2014)2] AtollA TA|7IRES] 2] TS 283t

=l ol

23, UFY FES AR A4S} A FARIA A
o] tizol Blsf ot Fe eIt Had
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Hiel JX|etet, Aok 7ho] ¥skgS B it
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=8, ol= IM SA19 ZFxlo] vtge Az 4
= Stk IM SA= et oYt A7 e
Agots AR, B9 A2-25 &= A=otL, v
Ao|u 231 A S B9l AX7 e FAA
OFg-S& B0 FAAIZITHCosper et al., 2009; Reilly,
20106). &3] A5 FEoA ol TRl A2 IM
FA7E TS 85k TSR ZAIE RHE 8ot
Al Sto g, QIR Alo] 5} Bk SE=F AAA
Al FFAZ] A2 & 5 HCosper et al., 2009).
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I iRt BF {25 S HAk ol F 7 BA
7h B HEF TAR] A 7T B8] antHol e
AARRY. Yu 5(2017)2 IM $A41 § HEF el &
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Abstract

The Effects of Interactive Metronome Intervention on Attention, Functional
Activities, and Quality of Life in Patients With Stroke

Sohn, Sol’, M.S., O.T., Kim, Deok-Ju™, Ph.D., O.T.

*Dept. of Occupational Therapy, Cello Hospital, Occupational Therapist
“Dept. of Occupational Therapy, College of Health & Medical Sciences, Cheongju University,
Associate Professor

Objective: This study aimed to examine the effects of Interactive Metronome (IM) intervention
on attention, upper extremity function, activities of daily living (ADL), fall efficacy, and quality
of life (QOL) in patients with stroke.

Methods: This study employed a single-blind randomized controlled design involving 20 patients
with stroke. The experimental group received conventional occupational therapy combined
with IM intervention. The control group received conventional occupational therapy and
task-oriented bilateral upper extremity training. Both groups underwent 20 sessions over four
weeks. The following assessments were used DST, MFT, K-MBI, SS-QOL, BBS, and K-FES.

Results: The experimental group showed statistically significant improvements in attention, upper
extremity function, ADL, balance ability, fall efficacy, and all QOL domains except vision (p
< 0.05, p <0.01). The control group demonstrated significant improvements in attention, upper
extremity function, balance, and fall efficacy (p < 0.05, p { 0.01). A comparison of change
scores between the two groups showed that the experimental group demonstrated significantly
greater improvements in attention, ADL, and overall QOL (p < 0.01, p < 0.001).

Conclusion: The IM intervention, reconstructed with consideration of patients with stroke

characteristics, may serve as a clinically useful guideline.
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