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1990t o]& 3o ko] n|X|= FFS ERIst= A7F EUSHA olFojRlo w4l
Aty &4 IAE9 7]—7<H%_-]’% At A48+ S9F*] & (Neurologic Music Therapy, ©]
St NMD)2] Etfj7} a =l MT 719 &AE &RlIot= et A77 AHH o= o]
FolA 31 QtHThaut & Ablru 2010) AR ANE= A&== NMT 71 & sl 2

A ZFA=(Rhythmic Auditory Stimulation, ©]3} RASS E &1} 72 HlE- o)1 =ust

=210 AHLx+= 7|HoltHThaut, 2005). ©] 7|H H oig}(audltory-motor
synchronization)o] <AE FiL U=l =, &= A2 A7 4157} HE7|9] 1§
A\ (reticular formation)S E3f "HEE]TJP“I’—]- g2 ZAo HUAH JEdSE AA=2
(reticulospinal tract)E E39) s> GAF YO R o]Fdlo] LL9 = £ & &30
AN AlFE A17HAE A5t SR 719 FZ3SHentrainment)”} A4 072 F = HtH(Thaut,
2003). o]& gt Fx3k= H Yo 5'1—_}013}% & A&H 9 A5& SAskal 2 A Q1 AJIZF 7F
Ao gh5oizl &5 41749 E4%t= 22 HE e A fEchs ZAoE BuEHN
(Thaut, 2005).

o|AY F&HQ AHFAIAH] A IHo] o5t Qoi"ﬂ RAS 7192 HAIEA &4
AROA BIH 02 HEEE= ACE HeFed, HES XIS, Y, B0t

H| 2% Qs Aot B3 7|52 7fAe Bt APAAE Sof ASHo= HuEHI
ThGhai, Ghai, Schmitz & Effenberg, 2018; Thaut, 2005; Yoo & Kim, 2016). £35] RASY
BNE Bt A o g AAsH] sl K9 8842 Holg= AR 3o QL0419 ¥
SHEGE of g} 331 HPRA 52 &8st S s 594 A EAlstaAt st
+ x2o] A&Eo] $itHKim, Cho, Oh, & Kwak, 2010; Oh, Kim, Cho, & Kwak, 2010;
Park, 2015). o]&3F FF2 RASY] B3PV} tHHA 0 &2 HFE 0l A HolF= FER1 A

o, 71 &80l ol A= A7t Jole B 7|59 old= st AT &4 7

Ay 2Y9] 53% i A# 5= HoHolal AAA & FrIstAY YT o e T
et EoF A7t ¥ a7} 5= AAeHE Fol7|& itk

HAFA &3 & }4 7150l mA= 3784 Bt AEH 0 R SRIEHA RAS 7]
He Sotx 7 Hof 9 1‘4’— Holo M & ]’0‘]- | 2850 2t Magee, Clark, Tamphn &
Bradt, 2017; Thaut & Abiru, 2010). £3] 41738t &4 8210] 25 7|5 Aole F95H
OF= YR8 JHo4 RAS 7|9 & ] TS o]FolA ot EYA= 01;?_;(]_5_9_
RAS, £ Y 017('] o]— ﬂ.__;(]—l——- Eo]— 71:}'7_11-_,—%- Eﬂo] Eoﬂ Z]—OHE 7]—}(] g]—;(]—_,] XH.OJ—Z]EO“ X%_Q_
2 & 9= 7Fsd(Yoon & Kang, 2015& AR RASE &8% 541 € A% A+E t=
A5t tHCho, 2017; Park, Kim, & Kim, 2018; Song, Song, & Lee, 2018).
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RAS 7]%o] olg] 8HE: Holol 4 H8wwAl 7} she Hoko] gt N M gaew
QI5k Apo] oA WAYSH/] ARk AASHE SopXR 71 RM 8T RAS 7] AL
9k A 97]Qlo] YT 1A el=ulet 75 Agste] WAk ALHS AT 25 B
Z0] &gl ol S8lH 0 Pasks AL V1R N2 el AL i, Belx=
oA 13 7150 M WAL FRNAALSARAY 5 BEsto] Z2AA] H9A
0= YTk Hol A 718A 02 Zfo|7} Ik, E RAS Z1HE H8H FAVL BelX
Apehe ollA] A% FA WA 2530 Agol Qo] Aol7h A Sute] g, ot
o] ojtl xjol5 A=A gt AAHe BAo] AL o]FoixA]

RAS A7-E T2 AATE AW u RASO) HIIT X8 Ao ofef A
2 U 5 gtk WEF BAE TOR RAS /IHS HET FAATE BAR
Kim, 201614 ®&% 212 WAL 7 f30] B2 a3t Jol2 Aun g 5
AT 48R A 8o B4 ATE BAIR E¥l(eong, 201304 g
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1. Atz #M g 2 g T8t T|IE

2 AFolM= HAHolEHo|AE E-85te] U RAS 7S A-83t ATE HMSHTT.
Atgm o] 83 golgHo]A= Koreamed, SH&ATHEAHIARISS), =3 =AH, =7}
57| & ZAIE(NDSL), FHSY AT, PubMed, Google Scholaro]™ 1999W & 2018
11%77}11 Y A AAET SR HRlste] Ble, =R, BEY

Ficln Beislo] By, BY, 2 5 xsio] Aol shel suxlo] AR
5t 3] SLZRANA AR AT F TR BRI £ 70 4 o] EPS
itk AR SRR AL 2 A7) 1eE FAL, 5 Al A% B WA} 259
61-_5_ _go]:g Hjglo g o l-xli -3

&%%E] 552 EFolleh. AxfoleHolA M d £7]
Hog 23l 229 °1okﬁ o] AN a= 4764)
%%9& AME ﬂ%n: 10), 9E-Z ERIF & gl= AHn =95 12 At ol
W8-S gRlsto] dAAre] S o] & A 71l Felekr l OF= AQ(n=4)2} RAS 71%3
S851A] AU FTEHRI0] AA| 7]550] obd 3-(n = 26)E iAol At o g Fokx|w Hof
=5 128, EYXE Hof =1 33W, & 45HS 12} BA5190nh & A= EHIQlo g RASS)
AZF A= A8E A5 1A 24 Helo] Z3otgo o] F g7k A=59kS B A
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Records identified through
database searching

glojelo]x A A}

-RISS (n=178)

-NDSL (n2=124)

- national assembly library (2=78)
- national library of korea (12=62)
- Koreamed (2= 46)

- Google Scholar (2= 1384)

- Pubmed (22=2986)

Records excluded (V=4783)
12 A9 &3

A

Total records initially identified
(V=4858)

13 34 24

- Irrelevant records (2= 4764)
- Duplicates (2= 10)
- Original articles not available (2=9)

Records excluded (V=30)

Full-text articles assessed
for eligibility (N=75)

A% A% ¥ A 24

27 A9 £

- Not conducted with music therapists or physical
therapists (2= 4)
- Absence of gait-related outcomes (12=26)

Studies included in the
final analysis (V= 45)

HF 240 =23 &4

v

Studies included in further analysis
of intervention (N=28)

FANEE 2712 $a 2

(Figure 1) Flow of information through the review
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ARE 20139704 EE =22 SRRt 2SR 2ololA 27 43, 154, 20149%
E] 2018L%77P<1 TyE =22 247 39, 18HoIUH:

AT SR #oF AT 149, AR 2oF A7 5Ho| FAFLH FAATE &
2} 1 Hof A 119, BT & Hof A7 28Wo| AUt 7Pg Bol Ald AT dA:
AR R ZopollA GAPIAIARFEAR SADT 78, SAR ZopollA SAFEAR
AFAAR FART 248013t AR FoF FAAT & SAHGARIATE A= 430]
=R SRR 2ok A9 AT 182 vlsd SAFDEAE AlFsion E8AE £
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of APATE HALPAHATLA 38, FATHAANTAA 19, S22 44084 19
o] glgirt.
3 a7 971 9ol 8 A7 | EF

7

A 11%%‘% Z 2 ofo] MESS 4SS A}, SR EoloAe HES 5H(42%), &
WA EE 1H8%), HEY 1HEBWE H]
: F HofoA= HES 33H(100%), =4
U}Hl 1HB%R AoZ Yepdtt, A7 tiAdzte] B A% SRR FoF A9] 4% 1341
o[5} oF-0] 5HH(42%), 404 o4 60Al BITE AJ<lo] 4TH(33%)E AFA|5HH o™ 60t o4 A
= 246k ottt EAR Hof AT 45 404 o4 60Al BITE ARlo] 24TH(73%)°]
Fom 40t vet AP = B 37.2412 1H(B3%) AUt F Hof AFolA] 71 w2 b
FE ARk HEF dAIREe] A9 Y 7|7l wet 274EQ1 B4 Algstgict 1 At
T Bof B B o7HY o9 ThQl A9t AR HoF dAFolA 5H, EFA] = Fof

OWOM 32Wo R 7H wWoltt.
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7} o] WAlE FEWLS BATE A3t B cdro] A9 Aol BeE Fugle
By, 29, 28 9 T8R4, o V)%, st a0 A2 BRE 4 Aol Balw
2 B 3 Q79 1e 9] 7o] ZaE AT LoHE Hof ATolA 717} 128, 0%
cIgten 25 of AP 42 198, 1481, B Sol o Aol 32
289 4 Sl A 300 08 A7) 489 BE SYRT § 48 igon MuEe
2743 2, SR Hof ATolA M wol ALSE B 7% ZYETE 3X4E

, T S H FEA

A2808, 550 Al%m AR 263, 500 AOE o B o 1:
7o g wol AL8E Zo® Uekith goMw Hof A7

Ao 13 9lo] - 71L°1 2uq 29} B9 200 vlo) B2 ot Aol =Y 9494

=2, F_R _LL.

71%50] BEY AT} 429%8 AUk 2 9o 7)%50] BRE H90] BEH ST
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22 Hopol At SIEIor(108) o] A4 B A B BA]
el Bgo] Sheo] EAEE GA1E Aol H7h A5 WA AZAL AT
BASHE 48 wet AokS $HE 4 JEE uh|So] AT THoR BAS NS
14 5ol ASEITh A7 AFUS AT AT F FA AT SO HoplA 113,
2238 ool 178 Ao I

=

(Table 1) Type of Study and Modality of Rhythmic Cueing Used in Selected Studies

B 1) QTR0 SR HiZ0| 02 epwwn 2=y (30 9F bl

Type of rhythmic cueing in selected studies
A7E Aol FE8E F=g 239 19

Type of study
MT study (2=12) PT study (n2=33)
Bl
Auditory  Auditory + Visual = Total Auditory  Auditory + Visual Total
A7 A7t + Nz e xdy A7t + N7
Experimental
0 1 4 1 5
AR
Intervention
11 0 11 19 9 28
AT
Total
. 12 0 12 23 10 33

Note. MT: music therapy; PT: physical therapy.

7y A= Haof 2835t FAAT 28WS AEste] FA] ZAlo] gigh RES AR B
Aottt & S 9AE B 1 7] A AR A BEeE ST A= EHAR
F HOH5H, 45%)7F Tl W H|SS Aottt 4] dAolA 4l

X3 gRloh] Yol A+ dAtolA 25 A=l B3 B (tapping) @ 2= A1 &3]
AL I 3 A= BT FE BoK12W, 71%)7F A& Bol5H, 45%) Kt o Wt
FH) Aol H-8H WES £4% 23, SR EololAE 7P 52 V|AFE AlFS
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397t 3HQ7%)°I AL EeA = EofollA= SR ARIAE A8 F-97F 28(12%)°1
RASO] SH& Haf ERloMe BE SRR ZoF 771 B4 EE A8 =7 ilfx’
2of ATolME EF=T Ho] -8H 47 5H(29%) UAH. RASS| £8 245= &
Aol o} F #oF BT AR #E5FE VIEoR St YT THor IHEES
2T 97t "diF-2eltetl, STARE 2ok A 28(12%)2 90%, 110%2} go] #4t 5
7Fe 5 ZSHHE RAS &7 BAIE 400 7Iett 4= EfAR 2ot sHUTN R
SAA 5 FoF 2H(18% Tt ottt olo] w3t W82 (Table 2)9F 2t}

0

2 9% A3 AT 99
w490] xakel 2880 AToIN 25 AFo] HEREOR AT AL BE 2R
BopollA] 498 AT(108, 599} ot 8o} F ATAL 71 ote] WrE )8
E3 dto] 3H|E B2 48|E WHlo] SO AZF AT Sofo] 28
A SRS A A9 BoX|= Hopurt SoxR Hof dvolA o w
ofolt ATATE AT ot Heslo] ATE A9 Sopx| ol BN Hof o

T 217} sEHolglet. SOt AAo] FR|9} TeIs] SoMX|R Hopold SaE HE AT

9 1

7F 16 04%), AT =<t At
33} Lok, #7152 AMgH o), 2o H2,
T SRR ZopllA 5¥, EE|A[& ZofollAl 3uo] AP YIEe} BeprlE SR
Rolol gt b7k 2% AL =itk BeX| R Rof ATelML o] Akgol tiet Hivt gl

407} 1380l Ao g BAEQI ALLE Solo] A=rl &/, P ojsleol A=
08 tasigic. AFAT 2ore] dAE T14d Ak SR RoolAt sH(67%°]
ZAs9om 1 % vhela L ¥ohS B side length) Aol 7t 2 AT SARINA b4
g 5y AL AP 9o 3t ALS A8 A 18| ek,

3) A= Y=
240 23 4579 A 7]eH X&' dEet SAFE)SEAE A% 41t T
F Fopo] Aot SetX g HoF 7F RAS 71 9] 7I& S0l Aol Ak ((Appendix 3),
(Appendix 4> ZX). RAS 7|'H& H3Jo] A-&qt A A+ 28H] 7| E
F7HHo R BAs Al A= Hopo] IE 32 X& o disf 7|&st v &8
T Hof dFoAE AHA =FO| 47% Q1 8Ho| JstAL). oo T3t AAgH
(Table 4)%} Zt}.

i

g,
e
)
N
iy
a

i
i



80 ouiztatEmt o, M17# X1

(Table 2) Application of Steps in RAS Protocol

H 2) RAS 7| Hg Zx| o2 5%

Each step of RAS protocol MT (2=11) PT (2=17) Total (N=28)
RAS 7% #§ BXe] HE 54 n (%) n (%) NOd

HAA 23]

Assessment of current gait parameter (cadence) <45 =4

Prior to the beginning of each session ™ 3|7] A& A 5(45) 3(18) 8(29)
At pretest (prior to the first session) APd ZA} A] 3(27) 12(71) 15(54)
NR 3(27) 2(12) 5(18)

Preparation <H| T
Entrainment to rhythmic cueing @15 2=o] W% 525 5(45) 12(71) 17(61)

Warming-up 7]E %025

Singing or instrument playing 7 5-& <}7|915 3(27) 000) 3(11)
Bicycle riding At4] A4d# 00) 2(12) 2(7)
NR 3(27) 3(18) 6(21)

Gait exercise 5 T
Walking environment 3] 27
Over-ground walking 54 %9 11(100) 12(71) 23(82)
Treadmill walking E&l=d 53 0(0) 5(29) 5(18)

Frequency modulation RAS &= =74

Tempo set based on a participant’s internal cadence during
assessment A TR E55 7

Speeding up the RAS cue 43k %% 5(45) 953) 14(50)
Modulating the RAS cue at increment/decrement =7+ =4 0(0) 212) 27)
Researcher-selected tempo 174 Al 00 16) 14)
NR 6(55) 5(29) 11(39)
Fading of musical stimulus RAS 47
Implementation of the step A% 2(18) 8(47) 10(36)
NR 982) 953) 18(64)

Note. MT: music therapy; PT: physical therapy; NR: Not Reported.
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(Table 3) Type of Rhythmic Cueing and Its Provision
B 3) 215 A3 HE el

Category MT (n=11) PT (n=17) Total (W=28)
ES n % n %) N &%)

Type of rhythmic cueing =% 2= #3
Metronome "E =% 00) 10(59) 10(36)
Music 22}

Live music 2}o]= 29F

Rearranged music #17+4 &°F 327) 106 4(14)
Researcher-composed music 1524 42F 327) 00 3(11)
Subtotal 10 7(25)
Recorded music 52 29t
Original music 7]& 29} 5(45) 3(17) 8(29)
Researcher-composed music ¢4+ = 00) 2(12) 2(7)
Subtotal 5(45) 5(29) 10(36)
NR 00) 10) 1(4)
Total &g 11(100) 17(100) 28(100)

Person selecting the music 22} 4% A

Researcher %174}

Pre-selected by researcher T #A| 5(45) 13(76) 18(64)

Selected from participant’s preferred music

ATy AT 5 A 3@) 10 409

Selected from participant’s own collection

(Familiar music) A7V 248 2 5 A en A 508

Subtotal 11(100) 16(94) 27(96)

Participants ALt}

Selected from limited set S7-47} A4S A=iA] & A=) 00 16 14

Subtotal 00 106 14)
Total &3t 11(100) 17(100) 28(100)

Note. NR: Not Reported.
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(Table 4) Quality of Description of Theoretical Basis
(B 4) Xz 22| HAl &

Parameter MT PT Total
Hal (n=11) (n=17) (N=28)

Rl

Description of theoretical basis
el isf 71&gt At

Description of the detailed intervention/technique and

theory of entrainment 7] 2 S} ¢z B A 11(100) 8(47) 19(68)
Simple description of the intervention/technique
00) 5(29) 5(18)
715et A
Insufficient description of theoretical basis
) 00 424) 4(14)
Ao Hi3t 7]eo] ESER A+
Total &3¢ 11(100) 17(100) 28(100)

V. =9 4 Z&

= Hopo A AJE RAS 7' 28 7o) sHA7t vl
: ARE 4579] ATE Ao ATRe] SR HjHo] =

lol2 BA5I1, ZA) uhHolut BlEA2e] 90| QlojA= Hzth =uke Hajol 28at

Aelste] A %ﬂé} o}, 1011 w}é w0 9 A2S they} Pt

E A4 A 2 o] 901 Aol At 1900Wche Wg@}
3 SRt AaE] Het 1990 ) SolAw
Hopolq RAS 71¥ A& Q77 A¥E He mEAoletar 3 4 ek, ¥ RAS 71Ho] 417

344 gofxgo] J]lolE Bali 20099 0]F RAS 71 2§ AT 4= B2 Ho}
o4 o] SHRIE e}, ol st ATk RaS 7] 9] BFAT} w40l PZE o] 8 Hof
7} otz HololA] thapet SHE Hop AL S HolF Aojet & 4 k. R 2

PR B DY HARA £HBAE NS Y 5 Qi SAolet AT Aol vk 4
QoA o|Rolzirk Atk vhe, RAS 71M9] BIY 2 48 W9l BHS AL 2
AT RoPIAE RAS 718 ATFF A&AHOR AT BRI YL A
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An Analysis of Research Using the Rhythmic
Auditory Stimulation Technique:
A Comparison of Music Therapy and
Physical Therapy Approaches

Lee, Jiyeon™

The purpose of this study was to identify research that included the rhythmic auditory stimulation (RAS)
technique and to compare this body of research within the field of music therapy with that in physical
therapy. Forty-five studies were identified that were published from January 1999 through November 2018,
and these were analyzed in terms of intervention procedure, type of rhythmic cueing, and therapeutic
basis described by the researcher. While research in both fields used rhythmic cueing as the primary
therapeutic agent, differences were found in the area targeted by training and specific type of rhythmic
cueing used. Research conducted in the field of music therapy focused primarily on gait function, while
research in the field of physical therapy tended to address gait-related physical issues, such as balance,
muscle strength, and proprioceptive sensation as well as gait. While all of the identified studies from the
field of music therapy used music for cueing, a metronome was used more often for cueing in physical
therapy research. In terms of description of theoretical basis, theory of entrainment was more sufficiently
described in music therapy research. These results indicate that while music therapy research maximized
the role of various elements of music in intervening in gait function, physical therapy research addressed
gait in relation to other physical functions. Considering that both aspects are essential for gait training,

this study supports the need for a multidisciplinary approach to neurological rehabilitation with RAS.

Keywords: rhythmic auditory stimulation, neurologic music therapy, neurological rehabilitation,
music therapy, physical therapy

*First and corresponding author: Gyeonggi Provincial Medical Center Paju Hospital,
Physical Therapist and Korean Certified Music Therapist(KCMT) (sangvitamin@naver.com)
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