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The Effects of Music on Patients with Chroni¢-Back Pdin
Jun-Woo Lee, PT, PhD

Department of Occupational Tﬁempy; Youngdang University

Purpose: We investigated the effects of music on pain, blood pressure, and pulse in patients with chronic’
back pain. We tried to find some change of satisfaction of treatment and’a sense. Method: We recruited
total 30 patients with chronic back pain, whe had pam from 1nmbago for more than six months. Sub}ects
one in the morning and the other one in the aftemoon We compare& the test results betwem the
electrotherapy and electrotherapy with music. Visual Analogue Scale was used to check the effect on pain.
Blood pressure and pulse were checked, too. The gathered information was%anaiyzed by! t-test, independent
sample t-test, and chi-square test. Resulls: There was statistically not”significant difference between
electrotherapy and electrotherapy with the music in VAS(Visual Analogue Scale)(p>0.05). There were
statistically some significant differences between two groups in systolic pressure, diastolic pressure, and the
pulse(p<0.05). Subject group showed statistically higher scores of saﬁsfacuon(p<0 05). There was significant
difference between two groups(p<0:05) in the tingling and vibration sense. Conclusion: we found that the-
lumbago patients who are treated by electrotherapy with the music dlci not" have additional difference in-
relief of pain, but electrotherapy with music can get better eﬁects on thezr blood * ‘pressure, the pulse,
satisfaction, and tingling-vibration sense. This means that the patients receive their tieatment comfortably
with rest. Therefore, We consider that it is desirable to play music to lumbago, pauents to offer the better
treatment service to the patients.(J Kor Soc Phys Ther 2007:19(4):53-64)
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ZAro) 1 (Corrigan®}t Maitlard, 1988), 8 F5& ¥4

QuaBo ol 2EAA que ga gy V1 R AW AT ARFS =, wE
Sm Qo) WEd ASHY 2 nagy zud  TEEC BYAT T4 A A7 Okeld

qe) B4E wol Bn Atk @ 2EaA A o 92 I WEE 25% Wl Aoa @
o a%eld golE 5AHY ¥4 vl &

R4 2000d 59 3d Ho A detd F gle FESFIE FUASH
% 20079 69 22 1 = oo = N 21
o 18 e WY Aoln, AFFE F AYRYL 3}E <

BAA R} 0] FF-, letter2me@yahoo.co.kr Zhgko] Zojo} = AFO)TH(A Y, 2002).
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B eF EA6A vAe 49 HE 59

N2t :

859 AEHA AHELS ATFA] gt Aolrt
S1=d] Valkenburg$} Haanen(1982)¢] Wiz el
ToAME A9 51%} A2 57%7F 8F L 7
AP, A 21%Y oA} 30%A dA) 9Fo=
a5y ok st Biering-Sorensen(1983) &
g2} 68~70%, A} 62~81%9A RFL AP
QLS Basta ok

252 A9 wed fEo MY g2 F4
A R gy A& Yol (Deyo 5, 1987),
o] RE M EIA 4 TS AT A
o2, A F HERAES Addstze
A4 £3 GAE $E 9E 99 29 ok
o] tH{Carpenter®} Nelson, 1999).

25 $A ALAH Hold] e 17 HE
of 8%9 AFH-E F7l AMAY A
A g FAH &4do] BAHT JYTHelE S,
2000). 2.5 H#A 50thet 60ufol F2 LAY
=Qog QAo HI AT A5k
T3l €45 8% WY dEFol WA, 2
NEd FEE0] 78k Aoz vgva Jot
(Assendelft 5, 2003). U= oA 84
Sl 604 =9 ol277tA 8.Fe] ZyA
Vel o, dgd &5 dAe &g 2
7he-dl stz Ha Ao (dE e, 2004). wekA
AtgH e g g& #4d A7t d83EH, 8F
a2 AR 7FF B3 WyE Folop &
Aot

B2 AlgEo] Mo FoE uAdY, 2Fo
2 A% A FAE 2A He FALE 1% 2
Fop(o) g, 1995). 2 dlo} e, & 4F
AL 240G & A7 Y4FAHR dAHA
¥e BAYE ol AFd B2 oyEe] Ue 4
Aotk 2 ANEYPE st A YA
T ool= 3 WRTtegE & anE U]
olgctn Rusm ek

a8y Fed Sy F-dI HeSFe] He
745 A Ry A BEHA WY
o] #d¥ez df 24A3n UH(Belwt
Rothman, 1984; Mooney$} Cairns, 1978; W® &,
1977; Pearce®} Moll, 1967). #4434 A8 E Q3=

ALe B3 A 259 2% AU g=u(o]
&9 %, 2003).

HEQWE 0|88 T52HY & WYHoE A
oo Eosty wWol del AEH
I U §FY gstE AT 2993 e
2e 4349 AR A9H BANFAT
(transcutaneous electrical nerve stimulation; TENS)
o] glen, HIore oy WA Y
(interferential current therapy; ICT) 2 #lo]A]
871 dg o853 ¢t} (Delisas} Gans, 1988).

olgl# ANE F 8FL AVIXE Al TAAF
A8EE Ho] Ab&dteH oA F N EE 2
ol4e) He the 273 WRE AAd FY AW
e dYY AFAN wAFH ARE W T4
HAFo g2 AME2E AFoAFIE 24 o]F A
HZ 3 F A F(Amplitude modulation; AC)Z}F 3}
, AZWMZFIEAELE £3) 7+ A S (interferential
current; IC, IFC)2t 3™, TAHARE |83t A
Z1A&NEE THIAFARICT)ZH I De
Domenico, 1981).

Ao W7 A7 A sy A¥Q
A g+e 1950 Nemec F9o] 208 289 A}
43HT A BF ANEY FdodA d A&
g1 th(Nelson# Currier, 1987). 7td3 88
559 g AMREHE HUANEEAM 8F, 7
A 7% 484 55 %2 - g% F34 &
W7} Adba RaEdl Y Huley 5, 2001). 2t
AR 9 AFFEE AFZEL, F39A
A, FIAE 849 APAD, 2FAZAY 7]
YA, AT ABEFL AFER AA,
A9k & (placebo effect) 502 M3t

TARARY dAFHYA ANsEHRE AF5FFE0
o} o]alAQl AgadEE 4%, oAy, ¥
$% 24, ¥3 ¥ 92§+, Q298 A8
A, ixF3 Fol ot IAHHF A8
Al 82 ARARS =Z(tngling) o]} HF7H
(vibration)-& =7]A ®th(De Domenico, 1987).

Feoly oE, EEAEY 2 REAY T
B2 NEYY dddx £ T 252
oME g HFTEC AXE AUAW 2 o)F F

=
=
a
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Fue s WS FY EFAEL ol
A Ea el Aok F FF
A FAG A dFegA F3 T
Ae dEld 8¢ Fa% 988 Fde AL
2 d#A = AHA o]tk (Sternbach, 1977). u}lzk
A BFo g olgrt dojok sk, HHAY
ade Be BAL iAol 8B AR F&
i%s B F U& Aol

ALY 5 A= Audez AH3] ¢
F AUE 859 22 559 AaPy ¥ 2
g dvEta Zed g T 2 AT
& A33 me ZAAA 2FENY oY
P &l #Este EHHE 7‘5*2-}31"351 %T"riﬁ
b g ol (Merskey, 1968), wi$- F&HHo]7]
o ¥%F9 A= o E?‘;J% AEHYA &
ojgdtt.
F5< R¥3e D Axze AU =zt
2 zol7t glovh, AdFHoln XHAY HUt
A¢ Nxe A A 7HAE FEE F A
A4, 829 F@H §FF SHALYULE NFH
AAVA X (visual analogue scale), 7&3 HAHAL
AZ+E  $HH X (visual
5ol At &, 4=y &4
Aoz §5F Al Ads Wz, gaEy, g5t
U 2 3= wig Fo] o|&H1 U AA,
TF AT AT W H2A .48 SAde
PRz FFY7, WEA QA4ZHAL Symptom
check list-90, McGille] £F AoA, 5 FlA
#® o] AHEH JUtHChapman F, 1985). §%
o] EAL F@H, ZYPFH, AAFHoH AHAF,
A28 aQx T Y7 WE OIE 5
AE TStz Aok depd ) e
A wgk ofuel HAF, Al alegxe A
o] Ha sl

Sdade Y HoE ol8sto, HHW
I A Aoz 4% o8 7pA AgH T
AURA JRAFo gz of7ld  Ue 2EYE
gEg-o] tigk §x9] BAS TUE RO HEA
713, Abae] gt 2 719H FAIFT
S #aATIE Wz Az, FAH FHY

oft l""‘
tlo U.llﬂl

o

L oHooro

%
=1

(verbal rating scale),

numerical scale)

g X 2832 A199 45 2007 8¢

AZE 2333 §A 2 FJEA7=H AFFHY
Waloloj(o] B¢ &, 2000; ghE®, 1987, WA,
1987), F4lz AAFA AMde] =go] He 34\
o2 284 A% F %2 A7t s e
< AT ZUHE FEANA ZEFAY %‘1
#o] TR& FHFES SB35, 199). “3}34'
AN 2FHAAEY A 8% A FF
Zoled B =T8S & Aotk

HaAte 55E A F3oz $94ad
< AHEsd 1 A%E HFE 79 3EA
(1988)9) FAz% & ¢ AE WP ¥
A7 A, Foje(1989)L Soael FEL
Aot Bz A7 =& Aot 4ok
Gardener(1959)= =4 w3 E "8 2 3= A
% FeAE e E FE oj83td FHA
Ta¥Y adE BEY A 63%c 9XE 2
ZFERE MAZey 25%9A FofF Azt o
2& A58 € F A4 d(d =23 3F
§(1993) TEHA 4% FAAA FI8YE
a%%}ﬂe IIH :’-/\g 0}--——1)3 D‘] tﬂ-)\q %Z...Q. _9}
A7) dol 25 AdFHo |t R
E d7e 948% #§A4d HEHT Qe A
ZIAg AEHeE FFHad AUl e &
Gdayg o] &Y 1 AFV} ¢S AAE
A golru ¥ ¢ Wy, wEwol Wl A
A8 Al BASE e ZAAETY gisty
ZARLTA sty

1. elpury

L Az % Iz

A7 daate dde 8 FPELIN 2EL
sAs 2 w4o] Yol Ay Wy 258
A 2 A7 A9SHE WES dHT 5 Ux
27 fom, A7 Folol Eam, &
o e ARzl glE A 09E qAeE AA
St
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OJFF : BaF FANA vAe 49 HE £

2. HY=T R UHYY

2 d7dME 85 AA HHAARACT)
Al &t H&dtn FF W3 ARE dopr]
A48 F84 FIHE(VASE AAFAL, A=
TEEE Frhaglen, €% % g 33
Ak W7t & L 199 EHARASY %E
Z2AL 1916 o8 AAHUS Bae A7 o
AA7r AgLL e du71@Y EYAEA
A AR

1) ®#etay

gzte] o AIEE AP A3 AEA
Hartsock(1982)0l] 93ty 7jatel AL z4ofAt
FFA(1996)0] F=o] g3l 2A FHF A
ALg-EtHTh o] AEAE WEAEY 44
o} E¥E = EE JI5d Wi MEx
B ARAEA F 5EFLE FAHAU

B dAFqMe 29I E A vebd g
Ao o3 HIFE ¢4z Id F& AA
gt 2 FoM "HES BE 2942 AgF
Wale] T WAEZ o Holxz AA Al A
A F ot

$43H TFEE FHHES &S 0] &3}
qon AdAEs 2d B¢ dFe 21 NEAR
o A7z £4& B 2FE AVNAEY,
T2 3R e LMo AVINEVIT 2F 84
kel Zrzh 2084 HIV|AEE SEAM F4E =
A 3HTh 29 T WA HEo| wat ol
ZZ2 AR & F FANES o] EE FHIF}
o g8 EA EH-

t e go o rr

2) Visual Analogue Scale(VAS)

39 24L& VASE A&-stded ole 34
F3H0 GAFFAAN §FY W o 1
A vetd £ A7l WFol(Carlsson, 1983;
McGuire, 1984). VAST 10~15cm9] A 94 EZ
9 AT E JFAFY HrPEes ¢ Ao, FF
L 5% g% tE % EL2 5o Wy
4

15to 2 ot

271 VASE & oj#stA] Z3d FFY A
TE 277t og7] il AARAL L7E F
d F UA=E HAHHA dYT(ensen F, 1986)
Fo AAEA

ZA RS0l EAE BF AZE FF38 3

=d, AVIXE Ao dA &R B FF
AEE 0~10cme] Ao EAGEE d1 A=
7} Bd ¥ 9A 55AFEE BAEA s 1
ol 2 BEW3l H:E ZFHIIAY. 02 55

<, 102 53] W$ 43, 5 RE3eE BR
3k = A7 2 $4A3FH AFAAE VAS
£ 24590

3 e % e

e So YAz A5 WAL =W
Qom +27) Ygat olgy] Yoz HASY
T w9l mmHgolth #ute 22FUE 243
o 127 Z4sEc WY 2 wuRaAe o4
A7 e AN 9F BN PRt &
e ArAE AF, A7NE @ S4RH A%
o4 AA ST

) AE § BEE

AR § @A =7 VEIYEE 1~107A9)
442 Uro) 18 BVE, 52 BE, 102 WS
BEo sel WEEE BrARAT

5 A= M =AXNE &2

A71RE 2 S4E ERE W AVAED
P& wel vl ARARY =A% AFH] &
AEUEAE A% olHez E3T

3. RRHAD X EY

AZENE =58 SPSS(HA 11.0)E A3t

(L AN WHE g7 Zo.

1) AFRAAEY AZIAE A S4E EHFAU
< 9 FHH FSHZ(VAS)9 g, A4t gl
UET FFE A=A FotR7] %o
paired t-testZ A A]slH )
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) ¥R AVIAE A VASY AUAEY &%
< A8YE W VASY RolE HI7 3
independent samples t-test®} paired t-test® A
At

3) AZAE Al =AAE ARARS T4 A
T2 dsiMde d5e BEES AHESY
H W H, WAEHE T FYHL Pob

Holr}.

Table 1. General characteristic of subject

e A8 A A19E A4T 20073 §¥

. & 2
1L HFOMRe] YuE 8y

ZAY 3089 AEe g 633% o3
36.7%Z Aol Hlgol ¥ @Atk dF EE=
20~29417} 10%, 30~394] 33.3%, 40~494] 20.0%,
50~594 16.7, 60~694] 200%o1™ HF dHL
444 0] tH(Table 1).

Sex and age Number %

Sex Male 19 63.3
Female i1 36.7

Age{year) 20~29 3 10.0
30~39 10 333
40~49 6 20.0
50~59 16.7
60~69 6 20.0
Total 30 100.0

2 gotdg Heo 0E Quxe] =25

AR £ A7 € 2% AR F S99
M7IAE A FFFad F7HEY 9FE vA
A €71 A8 5FAEY VASE AHRE 1
#H RE @RS AAEAT. 2 2AH 1Y, 29
A3l HxEG A7 2 9489 VASH
o M BT Fog Aolg Holx R
(Table 2).

YUY VASE Hludty] 8 SHEE @A
& Agsta Gl W7l 2 &9 FH89 VASH
MuE o % HE -RFL Aeut 1 2
I Uzl gudel #9§ Zolrt gle o=

Vet tH(Table 2).

M71AE Al VASHH A7) 3§ Al VAS
G A7 A o¥2 HuIHY] 3 YRR
3B AT 2 dF 2Fd ¥ % A
71A 8 A VASge] o Aeole fidx A7
£t Al VASgAE BAHOEZ fo% Aolr}
21} (Table 3).
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Table 2. Comparison of VAS between electrical treatment and electrical treatment with music

VAS Electrical treat.(m') Elect-Music{m) m-m' P-value

1 day 2.06+1.50 2.26=1.61 0.20+1.24 0.385

Male 1.89+1.37 2.05+1.54 0.16+2.24 0.762
Female 2.36x1.74 2.63+1.74 0.27+1.67 0.602

P-value 0421 0.350

2 day 2.13x1.47 2.46+1.65 0.33+0.92 0.057

Male 1.84+1.38 2.15+£1.38 0.21+0.85 0.297
Female 2.63+1.56 3.00£2.00 0.36+0.92 0.221

P-value 0.160 0.184

Electrical treat.,Electrical treatment; Elect-Music, Electrical treatment with music

Table 3. Comparison of VAS between A.M. and P.M.

ElectricVAS Elect-MusVAS
AM. 2.13+147 2.26x1.61
PM. 2.06+1.50 2.46+1.65
P-value 0.863 0.638

ElectricVAS, VAS of Electrical treatment; ElectMusVAS, VAS of Electrical treatment with music

3. MIINE ¥ SSUL &7 XZA T Lol A 4N ol TFHLE AHTE Y
e olEE T e o Rogeln ©I

A71HE F E202 597} o) A&Ee AR 133%4 J30. w2 2, oF 43
A golEBozy 24, 2F Add AojA o A 4A 7t o] AE FI HAEL A7 WHE

LEA} YEAS Lotrsict 3049 ez o J¥ETFE Ye AR Erh(Table 4).

Table 4. Pain-relief duration after electrical treatment (n=30)
Pain-relief duration Number %

Within treatment time 4 133
Within 30m 6 20.0

Within 1h 1 33

Within Zh 1 33

Within 3h 12 40.0

Within 4h 6 20.0

Total 30 100.0
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4. AT Mo GHE Y, My io|

RERES A7AR A 5 EHFUE |

e asks) ) 198 A4z 20073 89

ANsgch 2 29 A/AEY d& W o
< Zo] AE3AS W 14, 29 439 ¥ 9
g BRoA {4 Aolrt e R e
}(Table 5).

FF7) B4, olg7] Y ‘E‘}C‘ﬂ Ao ¥
PlXEA] d5E 47 st # B2 oHAE

Table 5. Comparison of blood pressure and pulse between electrical treatment and electrical treatment

with music

Elect(m) Elect-Music(m') m-m' P-value

1day 1.70x12.11 -4.53+9.11 6.23+15.23 0.033

Systolic pressure  2day 3.06+10.22 -6.50+17.35 9.56+22.04 0.024
1day 1.76+9.42 -2.13+9.36 4.50+11.81 0.046

Diastolic pressure  2day 5.93+12.22 -1.63+12.63 7.56+17.38 0.024
Pul 1day 0.33£5.56 -3.53+6.52 3.86x6.52 0.023

e 2day 2734699 -90+5.76 3.63+9.37 0.042

Elect, BP difference between before and after electrical treatment; Elect-Music, BP difference between
before and after electrical treatment with music

it

5. M7INE £9 I -BSUYHR F BEE A 2 49F Holg BAY 4L FHEY
xol < Wyt A7Kge Y 9 B 1GeME o
Y7 31693 WEEI} Fo}
A7z He s Asjg Soe Fo] F
298 W NEF 9EEE 4 FE FPL A

Zt}(Table 6).

Table 6. Comparison of satisfaction between electrical treatment and electrical treatment with music

Satisfaction Elect-Music(m') Elect(m) m™-m P-value
1 day 8.66+1.68 6.20+1.18 2.46+1.54 0.00
2 day 843+1.83 6.26+1.11 3.16x1.87 0.00

Blect-Music, Electrical treatment with music; Elect, Electrical treatment

ARAE =% AFHAL J7AE A R
A4 BF =AZIGD YL F4E FHEEUL
ole 38 A 279 90%7F =72 R
A A7INg & oo ws go] 2

6. HXMEs zzta MFzol st HI|
A= Mg HI| R 2 HEB A %O

2ol g Qo]
2 gasdn.

LARE 72

EV L X

CHEER
A8 B4
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T ¥k waRH-E Ed Fisherd A& EE 7
AL 9L 9 FFEC] 000002 F7HEE

71zvgd. &
T}(Table 7).

#zhe Aol7h &S & 7 o

Table 7. Comparison of tingling and vibration during electrical treatment and electrical treatment

with music (n=30) {Number,%)
Tingling and vibration
Feel Reduce Total
Electrical treat. 30( 100.0) 0( 0.0) 30( 100.0)
Elect-Music 3( 10.0) 27( 90.0) 30( 100.0)

Electrical treat., Electrical treatment; Elect-Music, Electrical treatment with music

v. 21 &

SIANEE A9 AL HEAIN) K5 &
oty ZAgs FASL F3 g5HQA WgE o
Zojue AAZAQ] Age AFolgtn FgEH
(Bejjani %, 1998). %719 L4X5EE F=
Az gdgoly olFEe Ago FFHJU,

Z 59 oy 7}A 9 g A3 A
4571 9oy, AEs EopdMm ALE-HojA|
I Utk Qg RopilHe FFAFY HE
2, 539 93}, ol ¥ 2EH X TA, Fol
o} fA" ANH BA 2 BELY Fol A}
£8 § oAl F, 2000).

B AFdAe H48F A Aol T

A2 94 AHgHE e AVIH R SAXNEE
st &40 b & 237 AeAsE ¢
olH 7] Y3te] AAHAL, ojo] wE Hef, et
9 X8 uEgo WiE dolrux 4t

ANAN27t 5F4A0 AUt U FotaH
dA] BEZZA0] £V Qe AL Be €
#He 53 v gloy F sHAE FAY A&
Fe 9 oE ZH7 degudeEAdq Wi d3=
ATk oldl WA aF A Yo} AVIXE A
goto] HAE AHE AFFoEH F ¢ L
AN8E AA AT 5 Ae PHE 2R
3ot

2 a7 2% £ A% F £57] €%, ol
7] ¢, Wy ZR7F AV RS we v
wate] fog Aolvt Je ReE Yegt A
7154:?1“& P& Y YoFoz ¥k, Uy BF

F4 gvle APl Udxn 248 o] &9

ai—a— qe 234 PolAe Aol A 1
AR F£718%e AZAE Al T 1L7mmHgS
Z718t93 29A = B 3.06mmHgo] ZF7}3}
o}
AN AL Alde 198 HT 4.53mmHg
A3 Yn 29AE BT 6.50mmHg ZAFQATH
195 o]t A7IAE A 1.76mmHg F7}
QR 294 593mmHg 274 gk A7)-8
Hg ANde 194 2.73mmHg ZA3HAD 2UH
1.63mmHg 225 194 Hare A7 E A
033§]/T *5‘7]"5‘}9&31 ZO;JFH 27331/—1‘ '5‘7]'3}'93\
th. A7got HE Ade 1497 3533/ 74
g 24 0.933)/8 AAdH

AAR(1993)9) &taye]l 2244 Y4 &
9 ‘2F 9 o) WX FFY ¢ EH
M £%7 8¢, Wl 3§ #AHANE 2
e} Y)Yt BLE (1994 StayE @
o A9z AT Wty Az FATEY
fFo3tA ¥ RoE vEWOI EudAd
=3 d953 263 (2000)2) ATMe AL
A oA Sdaye FALIAHST W +&, vt

ifl}ﬂm_.-{)l
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2 A g¢, 9yl 35& FAATE A7 A

28 Hst, Penny®} Wheeler(1996) v %
714 Zgga Je FAeA didATE

g oS EEFS o 9u, ojgr] geh
&AM R Zolrt AUNTIL HuEHAT
afy Enj5(1989) 9] Ao BREE &Ajo|
A S9ay-e EdE ¥ ¥, 9, 58S #
AANANA ERtE doe, MAnHE s F
sEAg ol FAdA Sdg EHFE EH
o, Wl FFo)A /AT Aol7} AUt B
1% B4R A3 (200009 drddde B
A el

B dRgMe A7NAR Al =7 EUFolY
AZE S8 B8 dAFoEN AUIEE =7
olgd 4 gty E £ AT wkA &
5% olgts} Horghe et Wy sEo] B
g Fo] A7IXEYT Y& Wl v} pi 2
7t hee Aoz B

A7o A7 S4aWE AFTRE Ho} Y]
&g P Z83 559 UM 1dAE
Lot AZHE @ HFvh 020 &} 2UA
03392 Egtou EAHOZ §93F Aol ¢
Aok FUEE B 29 Szt 194 058, 244
085%+g F#3 FF AF7E ®ob £ ¢ W
Zatd B4t o dojue ReE Holy
EAHoE §oF Fol7t gtk ¥ 4z A
ZINE 1Y, 29 AVAE A VASS #7E<
A VASE HlmEge o gzt 19 016, 29
0319 27F w3, A= 19 027, 2¥ 0372 &
ol7b wth 19, 2 R AA VASGol =&
o o7t pou FAACE {Fo% Aolg H
ol7 RHr} ol £&£AFY FA(E UHeR
3 AP, 1998 BAAY, 1998 FriE,
1989)0l Al Sotamo] 5 Had AFHI UAU
e Bus BAFcE oE Z3E BT &
oto] H7INE Al BFo| o] vulaiudut gk
o) 93g F7 FHAT HAIAE A ¥e JFR
Bo] F52eE AT Rite A2 yE
woh AZAg, Ftsyel #r) §5HL E%
7} QAT FAlY HEEHAE A JHNE TF

w32
=

o oot K

QatE e x| 283 A 198 A4E 20073 8¥

Zao] g9 AHE HoJAE EJo-
B A A7AE 39 ANEYHE F
HEE o8 HOE W $94& EUE F UF
=7 194 2469, 29A 3.16%HF Folzlov
EAHeE f98Adrt. @AEC HNAR A
&g EFd O9E HIA A8EE WS T
Atk HHEY F AATh ol ol gEA
Hlassle olf Sy EFHALE we XA
Sohg AFd As, AA F Ul FAHA
ohe dhda Eu)(2003), o] &2H(1995)9] AT
Hlsg 438 Hgod, AUAIE AANE T2
g A olgeots EA & F BAE £H
7tol ZasHol HA Al EUGE FYE F e
Q143 o] oA A HJqt=  Bamptond}
Draper(1997)8) 37238 9% Aol # & AR
. A7 A S4& EA e R 5%
Ade 2 EA%E fgiE & oy dERAN
o H4E dE AL BAEY F57L ¥
o] oje}l Xg Ao =2 & Y& BhFIY
g4d 5¢ 248 5 dad o248 F ¢
Ag]ldoz #osly GAH AN =& F
F Ao Aol & Aol

E @794 ICT 3§ A =AAE ARARH
(tingling), %7 (vibration)o] g A7IX 8 A%}
A7l & Al #Z4-g Hladte A7AE A
£ 309 EE7 =AY AL, S4E F
Z9S w 2790%)7F AzIXEw & @] u3|
=7A EeAY g #FAE JHAZHR sty
A7IHE A BAZes =2 £ e #4E §
AAY E2gozd AEgHAA o] E0I &
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