s [El E e

BB PR o 2 A 2 R IR

B EEEY pacE

=3 % 4zd5

BE) 1 RESRENFREMMHKBRE RAERIFTET L — » EHRABE
MWRBXFREEEFTEHRMORETE BTN - HRERHIRIEREN
BEDBAEE T - TR DM ERAEBEMNBBENNEIL LRI EIINIHEE ; &)
KR BN ERERN BB EETEABHONERE IR NN ENNTE - FiE:
5T 16 AR REERSEAMTE - AR TR EAEEERRT  TELL 2R
DAE - FeRCRHENRNEEIFTCRELIRRREEEEIRESE (B8FE%H -
BECEETRUNMAEZETE) PREENN IFRIERIRER - i WLAEEM X
BRI MIRERIERRAERET
ZNBRT  XEEMSI B ERBEENEREERERAMMEBEERAS - #ABREE
ZEBROERNRTIFIRN DB RERENEE - BRRESNMBATSESETEHR
B2 EFRDABNCEERIRNEFSREIE ERRRNED - MEELYEREHE
BRABRMNKRIRABAERAZENED - 58 AT BRRREBEE T RIRABHIH
ERENIRNOMIFTERRELEPE-BNCEERR - SEBRASFEMEZIEER
FHREH D EAE BB IRBAThREI AR -

BIGRE GO RE ) % EES > 218

i = Z0[E%F (Aleman, Hijman, de Haan, & Kahn, 1999;
Green, 2006; Hurford et al., 2011; Revheima &

ORI AR ZHE B RAYEEIRREAR
Z— BEF SRR - EREEAEES - &
18~ PUTIIREE It & ER%N (social cognition)ZEH
#B1% - e EEERHEAERE - SEaE
JTI LK A TE & E (Elvevidg & Goldberg, 2000;
Green, 2006; Hurford, Kalkstein, & Hurford, 2011;
Schretlen, 2007) o #J758 75%% 85%HY EE e HIR
RIARAY SRR AR - R X DR ER I/
18 15 &% B 38 % (Elvevag & Goldberg, 2000;
Hurford et al., 2011) o BENERHEEN 53 HE
HRESIPHRERGR - WS R R EC B Re A
Rk EAEREHAR TORECiR ~ RTEMEECiBTEE

Medaliab, 2004; Schretlen, 2007; Wang et al.,
2009) o FHARRENRERSE TR R AF T 4 8
FHEENZLRHE . TR ARERZ —(E2
B BB RN - DA B HE ke
TEENRYFRIA -

TR - FnBE BT RIS E B SRR
R R — £ BRI T E A
REVG R AR e SRR S e B A m] #E LA
W E BE R A £ IR (Sarkdmd et al., 2008;
Tomaino, 2009) - fR#5 | ZE BH#E B R (arousal
and mood hypothesis) | » (ERIE{EERERZEI R
AIRREY) - PIANEZERIEYE - ERES (B IR R

B moh K SMAbeRE R TRRMAEFC DERT TRAEFEER’

AR M ¢ BRI 0 701 & T R 3% - E3E ¢ 06-2353535
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i =5 B =S

K ARETERERRR - IR HERRAY R R
37, (Schellenberg, 2005; Thompson, Schellenberg,
& Husain, 2001) o fiEZm2ERAIHA ~ RESE
A » MEIH R R r S B ERR AR
HIYJRERESTE A2 IE MBI 4 - B IE 22 I HE R B8
1~ EEDLURGELIESE S (Ho, Mason, & Spence,
2007; Schellenberg, Nakata, Hunter, & Tamoto,
2007; Thompson et al., 2001) o B&SERZFMTRINF 35
WRIRI IR S G A BRI T B M B A
fiti i NEASHEAL - B S B R R RUERET A RARY
TR 0 DU SHERETEREE - T - IEME - 8
W & SR AN T RE R BR Y H B2 E % ik % B IE R
(dopaminergic mesocorticolimbic system) (Bear,
Connors, & Paradiso, 2007; Blood & Zatorre, 2001;
Sarkamo et al., 2008) o K|t - BB E A5 4]
TR ERSRVIEMER - MR ERE B R AR
Bl MG EERAIR -

DR BE S S RSB A E AV B RV HE
FA O 7 9 B R 1 8E » /5 £, (Chen, Toa,
Huang, & Lin, 2013; Sarkdmo et al., 2008) ~ BEZ]
45 (Guétin, Soua, Voiriot, Picot, & Hérisson,
2009) ~ E&FRIGHE (Sacrey, Travis, & Whishaw,
2011) L e - %RE (Gregory, 2002; Johnson, Shaw,
Vuong, Vuong, & Cotman, 2002)5% o BEIRFHHE
L0 EMUE T ZHERVER - (EEERE
B EASEHEMEIR (B0 - Bk
Rz RE) ~ BEBMER - iR Hit g
BE » DIMAETESVE S (Hayashi et al., 2002; Lin et
al., 2011; Mdssler, Chen, Heldal, & Gold, 2011;
Peng, Koo, & Kuo, 2010; Silverman, 2003; Talwar
et al., 2006; Ulrich, Houtmans, & Gold, 2007) » f&F
D &1 H R AE A BB BT ER AT (Ceccato,
Caneva, & Lamonaca, 2006; Glicksohn & Cohen,
2000) o HH AR TS 240 BB B RIS E T Y E 2
o ATRERI AR » RS R E RS iR
ZEMCEREETERE - BUERE — BUREE T
REAR T » BHCEELE @S2 2 H A58
(Carlsson, 1995; Carlsson et al., 2001) - K[}t »
PR_ERTRER] #E i e ST e BB A B S
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FERE > BB HARAERR - (AR BRI E R
TR -

Glicksohn Ed Cohen (2000) £1%F 16 {37 f& 4>
ZHE B E RIS R G REUCE H AR
FrE R BB RERE D BRAE - — IR EEEALR: G
R /NE > S— AR S @ e
(Albinoni) G /NFHEMRAYTLLER » (ERIRRRRI
FHERIEENEMREE - eEaEZRE
S HQH SRR o WitHo BIE LR BN 4L
AOTREE T 1T 5048 LIS (Strooptest) » FHEREE
BIRIFRI o i BRI B TER R PR 4R
TafE S AR T ([ERTEER R E SR
% o HEONRIIH A eI B B SRR dn 4 S B R
FHRIR SRR E NSRRI - (ERSHHAYRI
ANEA—2  BEAUSHRER R AR Rk 1B
HeER B HAMIREE R % - PR MiEnins s
R RTHEE IR - RN e B E
AETRGRRIRCR. - MBI R R TR o
&1 Ceccato 23 (2000) AllfRER 16 HiS &5
SN ENENFR B YRR/ AR TS BRI 24AE
B ZERETT ~ AREAETERIIRIE - YIS
SR MBI IEHIRE (G EPEERIIRIE) 1
BEMS - BEEHAEEEAIUREIRERE
HRRHEE © AN » R FERY R Z 3 A
B SRR - AT RERA T B A S

FRFITIRERI AR ©

H—5T » 87K Glicksohn Ed Cohen (2000)
FAIH S et SR )2 S R R e G B A T 0 24
FBE FRANIRERIEFAIRER » (EEXHSERIRTE
T ZAEBEREE IR - BRFFERETE
NRIFRATERERE - AR TR EE
FERZERYRCE o ) - RMERE S SR E A2
EEANCH > SRS AE SRS Eth BT aE s
RGNS T Y R SR AR BRI &%
o B IE A E &R IEE SR (Broaden-and-
build theory of positive emotions) » 1E[a]{H & BENE
FAERSAYER DHEE - Emh RS E (L)
RE > LA K 37 B BB B ik 28 B Y (Fredrickson,
2004) o Rt - B BB EE T 6E



i =5 B =S

GRS B HEESHIERERE - EESetETE
FHIRHIERE o« A ER T SL4E B R
HikERgE - ER AR R EARR AR -
MERERERATIRE (BISEBITIIRE ) AYE:
B BB EEREERE IS EAMHEA (Green,
2006; Hurford et al., 2011; Schretlen, 2007) o A
WHIER B B e eI Te B 3 B L i
SIELE B ZHER INECIERER R -

FRHEL ik

MEER

RIAFEREFBERR SR S 16 fZRBE R
P T O B e Rt R L DAY R B R R 2 B
AIHSE o ISR RIRE SRR TR B AT i A
TR ETERI TR U (DSM-1V) 22 ET R A i 5>
ZHEZ B HBmEs—FL - - Hff5%
BEIREEHIES (Mini-Mental Status Examination) F
1G98 26 73 LA L (FRTISCEEN > 1987) o
BEEHFEMISGENSS - SR —FRERE
XERE - IR EEERREE RS T DIERR © I
4t - ERHRRRY A8 B B S B A Y i
ZEE - DRERE BT CERERSINEE L
BEER BB TN AR o 2 ELH5EHY 16 {if
ZAE PRI RSP TEHFmRE 37.75 £
878 5% » I BEEE RS 14.00 £2.03 F » I~
FIRIFERS 6.31£3.83 4 o 4| - ZABLEIE
M Bl & M E AR & & (Positive and Negative
Syndrome Scale) 2 IEPEEART 5 10.25 + 3.89
53 AVEREIRT IR 14.31 £4.82 43 » FEARHESS
TR 5543 £ 10.19 43 BAIZAE R SHEE
IR RE A A R R B GEAR R o

MRIAR

REB ] & & F (Visual Analogue Scales,

VAS)

I ER AT EZHE HEE SRR
FERE - Bl RIFAIE0E (Folstein & Luria,
1973; McCormack, Horne, & Sheather, 1988) o [it;

FrEEEIIHI ) P 2 B

THEE—F 10 AFZER » BEZIEAE 1
£ 10 FIEE » BEMEER - (DIERE © 21
REKEAEE (P10 25 BRE &
%) - ZE S AERHIRYTERE - ZIE 10 %
BIEFEITEAE (B0 - tREE - W2 )+ QERE
2E  ZE | BEEEERE (FIa0: EER
RE) A S B—REREREE - ZIE 10 REEE
RERENRE (B0 B E R &E R
%) -

d2 £ & 7y A5 (d2 Test of Attention)

FEAUFEZHAEERERER IIRE
B B ZEE (Brickenkamp & Zillmer,
1998) o [tiflERE 14 71 ~ BHIEE 47 8 16 A
[FRHERIRRTSRFTAER » FEHERZHAE RN EE
2 ERTARAY R d MEEECMIER o 234 HIBERT
FEEITRE YRR - BEEBA AR o 1
NEERTFEE - F—FIFHEE 20 705 o ARIERRY
O EIETEEE - $EERE ( EUREIFRRE]) DIk
IERER (RIEECBUR LSRR E) -

# & F51E F5 48 )5 (Color Trails Test)

FEAUFEZABNERIEL  BfFER
FRIERUE - ARIEREE A - BIERS - HIBR A
R ZAB KRR B FR K P E— B
Bt FEFMEHFEMEEE S - mAlEE B AIlE
KZAE AT IR P2 B RIBE B R A B
o £ EFFE 45 B R /1 (DElia, Satz,
Uchiyama, & White, 1994) o JHIEFHIEHEIHE A ~
B WER A TE B R R FOSE AR o

B 7% E A5 (Digit Span Test)

ARER AR EC IR E RS =Rl - A
DAFEEREN TIERCEERR > Bif RIFENE
(TEEAEEN - 2005) o AR SIEFFELY
HRMEER S o F3AE UMW —EB AR
— R BRZRAE DINERF B T R
R o IEFAS P RS FE R AR 91
8 EE T » Wis oAl 16 73 ke 14 43 » #4530
53553043 ©

e Vi

AT XA EIRERR B B S E 03K i
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i =5 B =S

HECESER  IERIEEE T - R &
FEERUERIERR - AEEERIELETTH » ZHRIE
BRI TARHECGE IR - DB HAHH - TS
KBTS - FEEIERSHRER - E2E
R gEEYE - DR B B RE I AR 2L

MRRERF

W92 mE & 2 R R ERZ N EE RN
%~ HRBERR - B EFREIHEZHERE
ERFIBETAIRS - BRI AR
RERL > AR - it - EEELR R
[H% » WEAFMEE R EE A EEr w5t H
& =H o RIS FHEE =W ERED (repeated
measures designs) » B 15 = IH 5 « LR lHE
A) BEETLHEE OUATEETLHEE
(©) » T NEFF DA H47T (counterbalance)
FEHEY - 4 RIERE =IEF (ABC ~ BCA
CAB) o ZiAE FE I E =MIEF e —H o
e BT AR - B AR Z A A
&R B2 IR TR AR E R - DUEE
H(E o BB BRI BB TS | S
[HE » —E SRS R P R AR R e &
RETEIERE B B2 T - PERRBAmAEST
d2 RS HIEE ~ R B A B
HIES > =IEHIERASERIER 7R AT e 5 =k
F| o FEZ R AR R B SRR Ma N A SRR 3 B s
ZABEREENZEER - BFAFERE
FETRRE o =MEIBEAIMERIRRERR 15 o8 > 55
157 DTN

BRSO

AWFEER A SPSS 17.0 A HEBRE T AT ©
B AR SR ZAENERAOEE
B-EXUEHEEHRERNTEEH SN
(ANOVA) Rz & =M IR 5 T 2 S H B
RIRH > EHERERE () o R ERBIESS
.01~ .06 5014 A AIZRRBEE « FEER
FERTRR & (Cohen, 1992) o
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woR

R TN ERENNR S

M ZEABAE =R T S R e GE
FEEITR R R - HEHEM KT ER MR
AEEERERTEENGREEN SRR (AR
—) ° ANOVABYMTEREUR - AEMHENIERE
ErjdiE R AR S R EENCR - S
ERRE - BROMEERE - XABAEREE
B E R A AR [ R R A A TE IR
TGl - BRER BRI - A A e
NEEH G IR 2 R B A & AT
HghE - (BRI B R s S A R 2
o

RESLWEIBNRBEZSH

ZAB SRS T 2 EER g
" RE— - B 1 2 ERHER T - B
75 ANOVA By 73 At SRBE R FTA ST B SRR
ZIHERE SRR - (BAESERRET R
RE - ZHAERIEEE T RRREREE R D
HE (RFR—) o HR - fERZERTEH SR
J3TE > ANOVA B 73 #f7ifd REER A TR ARY
FHRER RS 2R EESCR - XAEREHE
B EE TN R A LB - HALRIRELS
BRI USEERER o BEIRFCANAETE E A
ZIGEN TR - (BB R
RE - ZHEAERIEEE TR - WE T B
SERIHABRAES - HAERER B BB
BRERREER BN AR 2 s (REk—) -

REEERHREREREA AN

FRE SRR T B R HER 5 H
By RE— o BEZR ANOVA FIS TS S BE R I i
EAAIRRE IR E SR 5 (BAEY P eI
SR FEITH - R EERRE T ERCR
B XA R EREEE TR AR - T
AEARRES (RE—) -



FrEEEIIHI ) P 2 B

R— THAFEZMAFRZEIBFZHEARGTFHES

U3 EEER rEEFR" P '
AAEELI TR
ek % (VAS0) - .94 (1.48) 1.84 (1.41) -1.75 (2.01) 000*% 56"
g2 E % (VASI0) - 75 (1.01) 1.13 (1.08) -.63 (1.50) 002%  34°
d2 1% 7 Al
R E 363.44 (129.31) 352.56 (107.62) 355.13 (132.88)  .804 02¢
ER B 30.50 (37.05) 25.44 (39.78) 29.69 (34.14) 400 06"
EAER 332.94 (117.66) 327.13 (92.02) 325.44 (123.43) 895 01°

# C AR 4GP B

CTT-A % A& H 50.63 (15.60)

CTT-A £33 # 0
CTT-B 5 sk B B 84.69 (19.29)
CTT-B #4435 % ° 38( .72)
BT R R

Ha g 18.13 (3.03)
VB A SR 4 12.88 (1.90)
el ek 5.25(2.05)
BB 7.81 (1.38)
R E 3.93 (1.18)

51.06 (14.28) 48.25 (12.42) 570 04
31( .60) 0 023%  22°
91.44 (18.75) 88.81(22.03) 340 07
50 ( .73) 19 ( .54) 315 .07
18.25 (3.72) 17.63 (2.92) 715 02°
12.44 (2.10) 12.50 (1.67) 618 03¢
5.81 (2.11) 5.13 (1.67) 372 06"
7.88 (1.20) 7.93 ( .85) 901 01°
4.50 (1.21) 4.00 (1.15) 131 13¢

ECCHIRNAZELE  HERRER CRERRS P EMRE AR FAR A GARNGER

AT FTRE R B B 2 AR
PEE TNy  HIEmEEf SR S a R
ZHRTHHIRER » (BHA AR S EFEFRER I
TAFeClE A SR RIRER - HEAGEY
HEEIFRBHBA MR o ATt
HiAE AR 22 (Glicksohn & Cohen, 2000) F#5 R
(B BHAFEHERF 2R o

TEFRESIHIER Sy - AR A=
FEY - HiEmERAERE S a AR
R BERBEET A2 R RIERYEEREL
BRARGES » (BRI TR RS G IR
HHERBHRER SR > BB RAYRERTEE
B o TefHemtb A~ —BETB R AT e B E I E
FEEE AR o @RS R Ene bR R R PRAERR

*p<.05

WHoe2 s+ T ERE T RIRRIRS SR - Blan-RJE -
ZRSFEEL B E B (Chen et al., 2013; Gregory,
2002; Sirkdmé et al., 2008) o 35 LL B FEFEHEE =
B B R R R © ST
(RAERRAFRAFRI, o IRTIAHFERr S SRR
S SUE B HB R AR R AR B P S R R
(Carlsson, 1995; Carlsson et al., 2001) » {EFEE H
B EE TR E AR R R > W
FHRCRAIREAMRAR - BEE ] pERERIRE
B S50 S T 155 1E M ks EhE R

MRIRERRELFRE(RER - (eGSR E B R
FERAWEER BN EERNE - EEERIER
T ER R e 2 E P R BB » JERT
BRI HERAILIRE (Thompson et al., 2001) o H,
IRIEEEA: " GERT (Yerkes-Dodson Law) » {[E#5
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£l

HYERE R T R E— (AR A IRRE T RE A IR
HAAE - BEECERER SRR S e BER IR
#7 (Husain, Thompson, & Schellenberg, 2002) o
FEHAIH B RAE - EER B YLERET | F ke
SEMEREWIERTERE - (EARAG G HR
B ETRREINRE - RIMH B ER IRRE
& TR 5222 o BESR Glicksohn Eil Cohen (2000)
BETURFRETZAV N TNERR A HE SR e
TR TS ST 7 B TR R (78 TG e R 3R
B ERRHIRARTTR B ER SR - R
RE BB AT i o B S B B B
2 NS REE) S (e WEAVRL = S
RIHEERIERES - [RIRHORTRES B E R GE
HORAER » W SRR R Ry 5 it
AR SYERET S - IS RIS
77 HLEE R RE FIRHE TR E A IE M s ELAE
HERREEY  FreEmer T BErnER
FKIH o

S H » BE TR RTE R E
EA—BE BRI IR AT RE B ERRURR AN TR SRR
[FIARE o AR RER BB EE R T
R BREESEMEEERRRAESRE (A1 d2 vE
BHES ) BREAIEFSCRAES - (HHPTRE
FHEMER I8 R S IRERA S (AR
TR ERIER ) RIEAA & ARYRCR o HI -
EEONMRIRIE M BB G, - AT EE
BB SRR | 2 B U R T IR AR
& SR R R RE A RE i R AR D E R
IR M - TR Rt e AR IR
B o SRR EE TR AEER TR -
B EmEE A EREEARBERGHET
7] - i 2 RA—BC R ESHBIZFHIRCR 5L
1BGER [FI T R AU S I AR S

sk - FETARECIRTTHE - AR EE S
ERIE MR R T B R P aRrIRR sy » B
e IS SR AT REBIE ALY P s Bz AR
SCIEAEHIRNEAR - B RE EEY e
BRI TR RS AR RIER T e
IR SRS < PR T RIREENE - FEHEE
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NN

TEHIFBITIRERE I ARE R I R FREE B AR
(Baddeley, 2000; Hale, Hoeppner, & Fiorello,
2002) o (At - AHZERI R RN R
AIRE BRI ZUE BB TR R B K mPE PR T
RS TR BRERNRBVE TR - (B4
TR RS ~ (00 Rah S B A F R L /FaC
TERIRA AR o R N R AR 72N
DIFRES -

S N TSR = Sy
SUEBARTERE N RISRIZ R I 1Y
GIRE - HPEERTRESIE - NFRAE
& BEHEEZES - AR EASHETH
2 BMRREETREARER TRREEER
AURREIRIEER LB © J81M0 - AWHIeAIRE R+ ZRR
o 2 BB T B SR RV IR R
LREREREIN IR T - (ERERIRCRAEAC AR
T I RERFRFIESRAY TR SRR - T 2 EAE]
AR BRI ZZHI8CR © KR - BRIRIGIE N BTEST
Hmnr SUEB BRI EN L HREIEEER
FEEWERER - IRREERURT T HER AR o

A FERY + BRI S 32 34 R R A B
A BIRGERE - ZAE R At gL
XA R i SUE R - B SO SR AT R
EARAC B E AR i > SUE B AU IERE - 55—
I > HPAZEIREE EEEEEC A/ » EH
BREEARRKETENEE - WREESEE A
EEFI BRI TR R ReEEET RN
R HIRESAE BN AR GBS RE
o WA RHFELIZAEN T ERZ AR
HERERIBEREMRN MRS A EE (1
A0 : O~ IMEREGRY FEATSR ) MU B R A R
IRDEHIEBHEIE o IR, » ARZCHHZERR AT #E A0
BEARH -~ [ SRR B B DR R 2 E R
A PR A FERO R SR E TR R R S - ]
FHEF NIRRT AR ZLE R (A0
=EMHRESRHMREEE) - EITHEER
WRATRET o M4t » ARAHHZE Al — PRl
BRI ZUE B E LRI R A4 i
ERIBIERRCR - DAUGBIRGEIR IR R ATRE S50 & {5
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Effects of Pleasant Music on Attention and Memory in
Schizophrenia

Pei-Luen Tsai, PhD' Ting-Hui Lee, BS'? Mei-Ching Chen, MS'
Yu-Ting Huang, MMEd®

Obijective: Listening to music has been recently used as a novel therapeutic tool for cognitive
rehabilitation of patients with brain injury. However, few studies have been done in patients with
schizophrenia. Deficits in attention and memory are closely related to abilities of learning and
independent living in patients with schizophrenia, and therefore the purposes of the study were to
investigate whether listening to pleasant music improves attention and memory in patients with
schizophrenia. Methods: A within-subject repeated measures designswas used with 19 participants
with schizophrenia. All participants were asked to complete the d2 Test of Attention, the Color Trails
Test, and the Digit Span Testwhile listening to pleasant music, unpleasant music, or nothing. All
conditions and the presentation of the tests were counterbalanced across participants. Visual analogue
scales were used to provide self-reported ratings of arousal and mood. Results: Compared with
unpleasant music and silence conditions, participants rated their moods as more positive and arousal
as higher under pleasant music condition. Although there were no significant effects of condition on
the scores of all three tests, the effect sizes reached small to large levels. While listening to pleasant
music, participants performed somewhat better on the d2 Attention Test and the backward Digit Span
Test, but slightly worse on the Color Trails Test and the forward Digit Span Test. Conclusion: The
study revealed inconsistent effects of listening to pleasant music on attention and memory
performance in patients with schizophrenia. Our findings suggest that clinical application of listening to
music in cognitive rehabilitation may be cautious in patients with schizophrenia.

Key words: Schizophrenia, Music, Attention, Memory

Department of Occupational Therapy, National Cheng Kung University' Tainan Hospital, Department of Health, Executive Yuan, Taiwan?

Department of Music, Shih Chien University®

Address correspondence to: Pei-Luen Tsai, Department of Occupational Therapy, National Cheng Kung University, No. 1, University Road,
Tainan City 701, Taiwan. Tel: (+886)-6-2353535 ext. 5916, e-mail: pltsai@mail ncku.edu.tw

Accepted for publication: July 1, 2013

98 | AEIRAEIG R FEELE S 2013 9(2)



