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e o b ﬂ,\ik‘}gfﬁ_;ﬁz ﬁtyﬂ.ﬂz»& LS NTRO) S RUF A F T~ TR RTRR (S
BE¥oomERA S ST R fo = K 12 (Allison et al., 2009; Daumit et al., 2005;
Dickerson et al., 2006; von Hausswolft-Juhlin, Bjartveit, Lindstrom, & Jones, 2009) - £
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AT R 3¢ 0 FAZHE 6 = T AR B (self-report) 2 A kR AW
NEMEREFEFIE KPR AR RTERY G 2R ER 1L b AR
WL APMBETF o prh s A S R0 HBE - B B LTS (Ao

ﬁﬁ%%%iﬁﬁiﬁw‘ﬁw)’ﬁ&k%iﬁfigaﬁﬁgﬂ;(%kg
AT N AL E R B BEE) c ANELMER 28 ¢ X755 £ 5% DR
% (Bauman, Sallis, Dzewaltowski, & Owen, 2002) » A K E3%:8(7 7 & 6 0 7]
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Fersarerasarainine TSI LW nh ii?ﬁ:}ﬁzﬁ‘ﬁ?ﬁ?& R
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st 7+ e ¥ st 7+
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) t 1 1
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5> gt 3% (Dunn et al, 1999) > 2@ Boff 1R %3#4p § F4- © Richardson, Avripas,
Neal, and Marcus (2005) 7 £ * 8 2o (887 3 K3 iR e R4 % 17 4

2 3o ie PRI R T B I AR g B s 20 A 4 § B T MR AU B o

4 ggﬁ;wsgg Fl- B BT AR LA PEFE P fRfifreds p it
BEET R AR I8 E FEE L R E 53/ (2B ] 1875 R 14.2.76%

RAHE) o ERFHFLA o bF P FH PR 1595 4 (JLTIS2 7
55574 ) 0 R AERPHFLE cFAF L FRE T AIERY - PR
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o e A sk BcE B (Verhaeghe et al., 2013) o 4 & i858 >

S0 BE LBk E A SARM A X BHTF B A BA N iR o
RS EET  FBEF LML RED o 24 16 AAEMA RIS~ &
O Fetedpdlio o fi W L3249 225 B2 F R 52 0 ARG 99 ot » o 7
THELI0OEE 40 BR 667 R BEFRI0EE > 4 r mfripdlies B
i BEFALR > #4EME (-035vs.+022 27 ) » BMI(-0.12 vs. + 0.08
kg/m2) » %R (-0.29 vs. +0.55 24 ) » #i5F (-0.99 vs. -0.12%) o i . H v HE
BIRG NRPAAR o F0 A ek p oy gt b (L6872 % 1] 8128 %
HAv 1256 4 ) 4] e ah BoR] AR kAR S (JET215 5 | 6788 # 0 b 426 4 ) o
E{Jﬂﬁﬂwgiﬁ%ﬁﬁﬁ$%ﬁwﬁfu&%ﬁ&%ﬁii%Bﬁﬁﬁy?éﬁ’
A o hPFLER ERE RES %‘iﬂ“‘v?a‘%f‘ﬁ%‘iﬁ@ﬁ PAHEFEDT FE s 7
k- Bl BREGREITE 0 Lo BIF A2 B E R IEREL -
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e - HRMNOETHE AT PRI BRI LEER DT 2 S EAFE R
(ie., Twitter) k& B4k L 4F 12 adFFH (Killackey et al., 2011) 3% 5 < /I?e FY Ny
FRINE OFLBESAF A T HE L ISTI24AF FHARE A K10 =
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By e FEHLE T 0 2o gt v
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BF MW ERERSFEREFFIEL 0 - BEFLIRYH G @R E
Fecfole s & % (Exercise Benefits and Barriers Scale)(Sechrist, Walker, & Pender,
1987)c @ &-%F ¥ o g s ¥ P £ il FRetf 5 1 4 Barriers to Physical Activity

and Disability Survey & - i» 4 ¥t {320 % B & (Rimmer, Hsieh, Graham,

NP ERFENERTIOARFTT TR SEAF R LR R NE g &

f
A APTREE AR o R & HE M IR TS (Aot TS AR R
RS A RIEOE LR LR € T K
T~ PRET RSP e [ e B R B R A

A A %ﬂ%fmﬁ. R X HRALNERBE > R RE S HERS g -
s pfp Al @ d S A A > ¥ LR S B SR U R A
& B 1 BphE UG F AR g IéTJI/vv SRR ST 5 A o ST PE
BREE AT E R E AR B R AT ENEROER R R MeEDTFF o 1
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FEFERLH P R RNER R R IR A EREE ERE (American
College of Sports Medicine, 2010) o e §_» P o cfe/k BLZF I § Bonip & gt
@@@%ﬁ"i"%ﬁ%@_’}éf’@/ﬁ%# FAMOTRT RT3 FERRE - K
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FiEFH PR T U F 4k (heart rate monitor) Kip|E B & cheniF d
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= @
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g L J_kd s B 5'\1‘%}‘5%‘1 B M s B9 A i (Ussher et al., 2007) - 53 33 15 36 4
EE RO EH A F LB T 72§ sk
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RAACR ST A E B« el TR (7R e B et Rk 7 LE 2
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BGE - BORE R LR RHE P WE S R o 710 47 e s dy (Pratt et al,
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and Practice Effect of the Attention Scale for
Elementary School Children
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Abstract

Background and Purpose: The Attention Scale for Elementary School Children (ASESC)
includes five subscales, assessing focused, sustained, selective, alternating and divided attention,
respectively. The whole scale score was used to indicate children’s overall attention performance.
The purpose of this study was to investigate the test-retest agreement, random measurement error
and practice effect of the ASESC to improve its clinical utility.

Method: One hundred and four elementary school children were assessed using the ASESC
twice, 4 weeks apart.

Results: The value of intraclass correlation coefficient for the whole scale was the highest
(0.90), and its percentage of minimal detectable change (MDC%) was lower than the criterion
(15.7%). The effect size d of the whole scale was also very small (< 0.15). The MDC% (26.2%) of
the sustained attention subscale was lower than the criterion. However, the MDC% (> 33.4%) of the
focused, selective, alternating and divided attention subscales were all higher than the criterion.
The effect size of the focused, sustained and divided attention scale were larger (= 0.20) in second
grade children.

Conclusion: The ASESC whole scale score had highest test-retest agreement, lowest random
measurement error and negligible practice effect, which is most suitable for clinical and research
use. If clinicians tend to understand children’s specific attentional performance, they should
administer the subtests of each subscale 2-3 times to obtain an average score to reduce random
measurement error. For second grade children or under, more practice before formal test is helpful
to reduce the practice effect.
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VS L] 2 ARG MR HREEE SR PF L ES AL ITY
%Ei/?% '3‘; » 1LIRZE ASD 3% 3 2 R B P é,l;':’ °

\\\?{r

7
~

‘W

Z_

\\\?{r

BRIy : (KEDEE) - 281 1t &{LAE)) - B EIESEEEREE

AR A AR 4 YRR - g

ZARBEPHE A AR BALH R IEERINES 17 5% 4 1
EE KR EIINEEBFEE A

ZYHER BRI 10312 H 02 H Eeh ¢ 02-33668175

Bz HE - BRE 104 02 5 05 H T TE5 + mhtseng@ntu.edu.tw
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i F RN FEE 2N A FLEE AT S P 5 TR (American
Psychiatric Association, 2013)> p Bz #f ¥ 78 & (Autism Spectrum Disorder, ASD)
FEAAEEEIAAE IR BUEHFLTE  BEEP R o ASD
% 2. F 7% 5 11.3%o (Center for Disease Control and Prevention, 2012) > 5 5 #p % ¥
PR EEE cASD ZR 2 P R T R B EZIEY cp AR s v
B2 % 4¥7 (Jasmin et al, 2009; Simonoff et al., 2008; Yell, Drasgow, & Lowrey,
2005) -

thEL e SR E e LA ANFFELBENROM TR (World
Health Organization, 2001) » 3% & etk P iE 527 5 G228 IR B > S48 o2t

Freazd p ¥ AP (Kingetal, 2003,p.65)» @ /B 43 ¢ 28556 ~ M S
Eh AR ARG ER o BT E e E R U2 p ARGEER (King et al, 2004) -
R B %7 s ASD Bz @R+ » T3 ASD B2 4 F 5 F

(Garcia-Villamisar & Dattilo, 2010)° 52 & # /& %223 & % (Children’s Assessment

of Participation and Enjoyment, CAPE; King et al., 2004) % P s & % * > & Bl3Z 3
RPER SE2 4ot LA BRIFEMEKFES > UE T AEREY ERER

B JB®ER S ALE ER IR ER R fAREER o & - AR
ZImw o A8 A28 S (Diversity) ~ 2235 & (Intensity) ~ %22 & i1 ~ 482

5 + - ¥

CBLE S E AR 0 LRM AN 2 G e R R L o B A G
BN F i vt g b #E R 48 (Wuang & Su, 2012) -

g5 e F - P T HF ASD =i kA E# 42 (Hilton, Crouch, & Israel,
2008; Hochhauser& Engel-Yeger, 2010; Obrusnikova & Cavalier, 2011; Obrusnikova
& Miccinello, 2012; Potvin, Snider, Prelock, Kehayia, & Wood-Dauphinee, 2013;
Reynolds et al, 2011; Solish, Perry, & Minnes, 2010) o iz &> §cp7 7 R = B ik iF
mP e v ASD #Z 3 2 (R#F E# 42 (Hilton et al, 2008; Hochhauser &

Engel-Yeger, 2010; Potvin et al., 2013)> = R > F7 3 W3 R F B d e 5w 2§
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I PR R B X ARG B 2

PN TE e o 4o Reynolds & 4 (2011) 3 REEE R 4 6-12 %k ASDZE 5 F
B2z TR~ EE s BB <§§hjlz£gé&,7‘—:@ M1 e 3%, » %

LN
7 ASD #Z 3 AP ¥ %3 0 282 FH ddi” o Solish & 4 (2010) 12 & #

4’%‘%’

¥ % (The Activities Questionnaire) '* # 5 3| 17 k ASD 3Z 3§ fr— &8 BIZH 2.4

—,z-'é-f‘/ s KA ED AL gz’éﬁ” %:ﬁ-%i"b%ﬂjo “*—é—%%iﬁ; » AP Y — ﬁ;’%@:}%i » ASD
BERA A RE - M ARG AR 0 T RO R ST A R

(Solish et al., 2010) - = &_» ptiEHE £

P REEFZTFE N FE R RT A E
TALR » B2 33 HRFPBH 22 a0 @R £ o Obrusnikova 2 Cavalier

(2011) 14 2 Obrusnikova £ Miccinello (2012) 2. # 3 » R|: & ASD 7% & #8 ¢ i &

gk

‘%"“

\\\?{r

B PEEI 5 T AL § AT A R SR ¥R

E—A
o
c\*\}

=3
T
kS
e

i
W5 0 e R B B AR 6w KR ASDIZE IR S 6

E:

~ (C‘\
D¢

\\\?{r

Hilton et al., 2008; Hochhauser& Engel-Yeger, 2010; Potvin, Snider, Prelock,
Kehayia, & Wood-Dauphinee, 2013)Hilton % 4 (2008)~Hochhauser ¥2 Engel-Yeger
(2010) 12 2 Potvin & 4 (2013)> ¥ 12 CAPE T 538 1 £ 2 B[t 6 3 12 & ~

6211 %272 13AASDEFTE- LB BT 2 RFFHLEFT o AWK

o ZRFLTHTASDEIZ 2ERE C FEREE C FEM R R0
I F M- P BEIZE - AR S HEMZ 2B EERAE > Z AT A - RS
o PGB LN AR AR SEEA 2 R P ASDEZF 2 WERER
5B BLA BN K 3% o AP ISR rp AREE R FE R B4

REMFAR EHAEF AEEFLELEdr ZRFT 5T - Ko
EPHEA RORLETE RSP 5T R ASD 2 2 LEHEE Y ik g 1t
(social competence) ¢ 7 (- ) AL ¢ fofi ¥ ehdp 3 44 (reciprocity) » (= ) 255%3
AU hoP A B RN EAN DI SR E TR MI R (Z2) FE
griadF A B % (American Psychiatric Association, 2013) - 4+ ¢ it 5 4 (social
competence) 2.4 % 5 ASD 3% F % gk 2. -  (Begeer, Malle, Nieuwland, &
Keysar, 2010; Cunningham, 2012; Chen, Kono, Geschwind, & Cantor, 2006; Klin et al.,
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2007; Macintosh & Dissanayake, 2006; Watson et al., 2011) » » {ﬁ@;ﬁ—‘g{ A 1= 87 S AR 2
jﬁ@%?zi%ﬁiﬁ?ﬁ 4o ASD #ZE At g a4 23 A7 a0 B CERH R AR o
fOREER SRR FY R R R T Rk Bk Ty B e &4k
/i (Potvin, Prelock, & Snider, 2008) > #_A &k 4 /& & & ~ w I iz i & F]3+  (Garc
ia-Villamisar & Dattilo, 2010) > 7= £_ & ~ L H #& 5 i1 € 3% 4E (Lee, Harrington,
Louie, & Newschaffer, 2008) °

TR R EE S oA g b BFenBl R0 A S @/I;Je AR A ~ 1
A g it s 4 02 2T (Newtona & Jenveya, 2011; Rao, Beidel, & Murray, 2008; Tsao

& Odom, 2006; White, Keonig, & Scahil, 2007; Wolfberg, 2004) - fe 25k & 5 KA &
5 - iy > P ER RS “f RSN GER S TTE- KT EE RS
B4 s SR R ERE > GG e AT X AIE o BN REE

B S fop FUpiZaAt g it 4 2 M % > Reynolds ¥+ (2011) 45 ) > AL § T # 7]
P BILE 8 FEF o Hilton £ 4 (2008) f;xmfz;c, EHARR S ALE T B
(autistic social impairment) 2. ASD 3% & » H ECR ik jadv 2. 52 4 4k
EANIE W= ROl SN N~ J TGN - BR 131 ré»/,}&if&_“v?#}_gf B [5 s s e 2. ASD
3%% (Hilton et al., 2008)- 74 @ »Reynolds % % (2011) ¥ A B & > & hikF & # >
EALZIEEE2=20 TR~ FH B aER ) 2 T1RA R, o @
W AL AR AT HEAALEFS DG
EFEARINFARAFFLE > 2RI A VA ERBEAEHEE T L R2
AVERE G PREN B R EIT AL E L4 o

b

Hilton % % (2008) *4F3f et § T $+H

BEOES TN ASD L - BB FMAR S S FE R
PR ARl AR R T R0 - R oo gl b o R AR B8 L B A chd

EEB 2 ke 2 FF B (Richter, 2002; Soziologie, 2001) » 7 o 3= 38 8% 2
PP ZIZ AR ERFEF TR AR i S R SHASDE R KB EH %
AL FH L WERFATHFEITASDIZE 2 KBRS B oAl € 1 4 2 M

*~
fio 1 f32 ASDIZE 2 R E® R HA) 0 R ALE Ui 4 B IR A 0 A i
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4 f,/f‘.’*ﬁ EA’&F‘@;Q'ﬁ SEER L T’F—ﬁfi\*%izﬁ_' A g L oae # ;’%E‘Pﬁﬂ“éfﬁmg P
PRERES R > LIEIEITZE AR LY o

Sl kBTGP ERG % CAPE R H &R B g

e
(\x
—~
!
—
_'7’\.
=3
ak
ks
\\\?{r

BRN e - RFEZIL R R (Z) REFER LB IR E A M

I WaRES

— DR %

e g Y o= 2+ = , + )\ ¥ P
R A A R A

|

- &G ASDEE (T A ASD &) ;

3y

V-l B2 Bufeits - FRZE (T HEE Y )

ASD e kR B4c™ ¢ (- ) ZE W31 6 R B O 2 o
ﬁipgﬁ CETE R B >~ T ETIORRE ~ BAE B REY # (Pervasive Developmental
Disorder-Not Otherwise Specified, PDD-NOS) » (= ) ## % 7 % 12 }%«,T*ugé B2
FUZE - L ¥ ek R F S B4 PR ASD et T3 12 RERL K
W E2ZZE ik fﬁ‘——?m- (- ) ERZEBRFS 2FHs 2ZEETE -
() TRzt ARES: L ARE2Z T o

4y
I\S3
(2

FERTEARLE  ANAR  EREBUETH

2 Rk MR ARBEETRARR S RE RRE AR EL S 2F
,\,3;\—"7}1?&5% P LR ST IARRER 2 BETERIE L RS E Y o

(=) S F R B fE A (Childhood AutismRating Scale, CARS)
2R P FRERKERTFRAD LRI AP R R R RERE O T

FEp PRz a2 H B Bz i (Schopler et al, 1998) - 459 =5 1548 > 5 7
BEAFHELS AT 44 RS G302 3654 K AT Foppk
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BERLERIYRE BB 3654 RABEKERARLER - 23 p FPRER
BRERFTFE AL

Ti\4

—=\

R - S (0= .94) wRIEBE AL TLE LRI A
% .88 (Schopleretal, 1998) - @ st R & MHmA = 922 88> 2 T4 E 4 (A
103) 1B ok i@ % do it £ 0 Hc2 S % o FIRP £ CARS 227 £ 4 o §
ALK T ASD 23 (Z245 4 103) A AT AT H LR
PA o EAELRRBE R A MR E R A g

(=) FAEE)ES VA7 (Children’s Assessment of Participation and
Enjoyment, CAPE)

23 4 7% 522375 £ 4 (CAPE; King et al, 2004) 7 ;=% 6 1 21 i fr#
E2RPER 2E{oEH L € 42R (enjoyment) o d ZE p FEBEE > Ad =Y
FrHain AR Ao R A P AR ERER WL ERER
ALE B S PITTE e B R pARREE 0 R SSHER c AERX AET G

9
\\\?{r

% 5 k4t (Diversity) ~ %425 & (Intensity) ~ 2§ ~ 583 B2 &
EARE oA e FREMARER > NE T BEHFEIL B AT 6 w2 Al 8
SR LR A B A ZE LB RFPRERERE - FERR L AEEER
SHES o A Lo BE R o ARF AR L LERER  FEARFELITI AL Ak
B AL ISR LIHLAERSY (1A LZEB- 2 248 5 7aerf 34284
BEECANSLPAOSALZHEBA) o 2B pmmt 2 ARt M HARE N AR
B R ledki (1A 5 Fo2 A5 A RO A 5 Al E G744 5 BE R

5/ % p i ® 64 ARG ) o BEERREIIASER

\\\?{r

ABARE N A S EE R cCAPE B R AEH FE NI HME S BAE

EARRZLRPIGER(ERPFFTFE3 )5 .61 2 .78 (Bultetal, 2010) - CAPE
PROREME A2 SRS oo pI%- REZ LRI AR 245 (Cronbach’ s «
= .87; ICC = .94) > EELR T ERRITE FE S L BIBRE F MR

#£2_ 1 ¥ 3% B 323 (Huang et al., under review) o
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(PY) X lETT %47 (Vineland Adaptive Behavior Scales-Chinese

version * VABS-C)
THRET S E

Cicchetti, 1984 ; £ 2 ~ 3kt % ~

SERI3E 12KAZE 2R 5 %R (Sparrow, Balla, &
ESEG % 93) R ALEERS
S A RSN SO NEN-T N
AR L AT BRBET

FABRREL 2T BA S Fle A FREHIT AL g Ly
BT 5 2 TAEE 5 A F o BRI o B 1T B 17 B L SARE G e b iF

Frimds it o WB A K S 21640 FALEZE % A AAE S AA 0 24

D
3y
|

B

AGEARE DELREREETL P F AR

‘9 <
o
T
>
oy
oW

=
g
1\
-
>
oy
o
Bt
)
~l—
=
&
e
<

R L B RARRZHE 69 £ 11T L5703 84 & L v: M (moderately low) »
85 X 1154~ 5% 116 2 130 592 % 131 2~ A3 - AR RE 623 95
(ZRLEL SR 93) o AT UL FRBFAS BAALE AR AL 2 8L

#oo =R ASD R ALE il 4

=~ W5EbER
(—) PFFCE RIS

AMDQiﬁEZPfﬁi%%ﬁ%f%%@ﬁimpiﬂﬁ#ﬁﬁ’&@ﬁ

7 EAEZ RERP A Y P enfe

s
Al R i R S L 2 i
EREFTHEP SoRE 2 P2 X3P L21T &
R T FE o U FEASD B AP BN R T FEZE -
TP FE R LG AR RS REBREEET
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o,

Rt
s
o]
Iz

\{‘{{H:
ot
B
B
e

(=) e

CARS *s i3t ad - 2477 A =8 ASD 2323 » 32 LA 1 A R b+
BEBZERDRE T L RELP RPN G d - BB AL A
RRESP P E-FBLMEAPN FEHBLZIFLIAR 2. T REE
PRIV FRRREVR I B EFRARE AT ARER AT N
oo BERB  FHEB o FAMA S TR FRS/EFE S LESE
2R PHPITVR O FTARRETEF PRI LTUPN FEeAN T
BRavie BT edsh ~ Bl o d BRAIS R IW RE 0 P HRY o B iR
LR R EARE R AR Ao 3. LK ZE 2%

N
a\
e
&
=
P

ﬁpmAﬁ,%%Hw
PIRY o LA RFFEIF 2R EFER LA RSB R

A B XTSRS e RBARE AT Ao R YRS > AT AR

=
H
(]

ay
I\S3

B 4B (7 0 V35 R o
CAPE 2z 5| @ AL FIREIE I % ~ W RIFRFE > ASD 23 &2 fbp B o %

B o Fd AR CAPE #fi2 S MM+ 0 BMp L Ll ca A
F

o

Rid %i ) FEAN S HAERT A CFI RS T AKE Y

SRR EAR AR T tFE ARG AT S RE

AL (=) NEERAFAEEZ BES LA CETA > 02 @i 4
BRETC R A RF R FEGDEAREA ) (Z2) Wb TR ASD e
T HenaddEsd=R e (CAPE) KRB FH2 52 J I BAE B FF
SOPBEERRAEABLALRE o (Z) VAR HAPM GEIMAKFER FE

g A M e AT NPk N a B .05 SRS FlE - e

‘?“
=

-
1

Bo otk 5ELA - 435 (type lerror) s 3 4e > @ % 202 P L & 2

(Bonferroni Correction) » % ¥ -k A & 5 o = .01 -
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—~ NOEEH

AFTHEL30 fp PREERRES S (N THAL ASDE) 230 £k
FH B2 E23 (MTEFEIE ¥ ) cASD 22 § 4 23 = (76.70%)° ~ 24 7
= (2330%) 25 E&L T 124 TiaE& G 883 & (SD:1.91 %) » ASD
2 R FERRTEL TER 2T R R ARREFF S 131 (43.3%)
B F 5T (233%)ERREE 2 5 (16.7%) ¢ RH#ES 2 5= (16.7%) -
TR AAAS RS RE AR A Tt T e Ty 2B
B BARAERLEY F 12 & (40%) - ¢ HE 12 i (40%) 0 AER G KK 6
= (20%) o @ & ¥ 2T 4 23 = (76.70%) » ~ 4 7 = (23.30%) 0 2F £# 5 T 2
12/ » T3oE8 5 8754 (SD:029 &) »FmAR s s ¥ 2 Wi =g v

AER RS BB A ARR A Ty ) 3 T g T 2 B B9 FiAR
FRLEE O (B0%) ¥ FF 121 (40%) A2R ZE K9 (30%) - & 13
THIZATETHEZ P FREG A RIS A8 % -

» IRFRlS B e 22 il

22 AIFHMARER 2L 22082 A e oL B2 tHE o ASD 22 ik
BiEs 20 B 5598 thIF /S d ¢ > R 2 %20 5 544 T35 % 28,6738 (SD: 12.52) »
EERE S BRI F A L 52.12% 0 BEREZ S B A T 5% 2,10 (SD: 0.86) 0 T

2

Y
=

FEMFA2B T - KT 1B - o B BB KA BTH5 2,66 (SD:
0.55) » T F LIEE KA ARG WL K- A RF RS o FH2 Sy B A
BT 35% 3.75(SD:0.63) 0 TR BL S LB RIHITE B o B2 22§ AR
Ao T A 5 328 (SD:0.47) o
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R YA WS
%1
A BERAL iR EE A S (N=60)
ASD ‘& ¥ e
n=230 n=230
## (#) : mean (SD) 8.83 (1.91) 8.75(0.29)

el (9 /%) 1n(%)

~ i 7 5 ¢ mean(SD)
A AR B
Py A BRI
Ak g TC AR

23 (76.70%) / 7 (23.30%)

82.23 (14.71)
107.27 (12.92)

72.70 (13.35)

23 (76.70%) / 7 (23.30%)

109.07 (13.34)
125.70 ( 7.82)

104.17 (23.90)

B (TP TIAR 3 84.20 (9.29) 104.33 (13.39)
JFREETZHRE A 84.83 (14.11) 117.83 (13.09)
JEABKEE AR ¢ mean(SD) 33.58 (6.43)
Hae A2 T n (%)
o F 13 (43.3%)
R4 7 (23.3%)
il R 5 (16.7%)
;R 5 (16.7%)
%2
BAAR 0 582 o LD
ASD ‘& r ¥ e t p-value 95%
n=30 n=30 Confidence Interval
Mean (SD) Mean (SD) Lower Higher
FERE R PF A E
$81 5 R, 28.67 34.47
2.13 .039 0.29 11.31
n (%) (52.12%) (62.27%)
FBI R 2.10 (0.86) 2.84 (0.63) 3.78 <.001** 0.35 1.15
S —'ﬁ 2.66 (0.55) 2.85(0.85) 1.00 .320 -0.19 0.58
273 B 3.75 (0.63) 3.84 (0.80) 0.46 .645 -0.30 0.48
2 EEARR 3.28(0.47) 3.72(1.15) 1.81 .076 -0.05 0.92

54



I PR R B X ARG B 2

EH LS bS5 KT ER Y o L

\\\?{r

% 5T 5% 3447 5 (SD:

6.95) FERE F R A 5 62.67% R 2. S B s T35 2.84 (SD: 0.63)
THREHEF AP - T 1B - X2 FE R FE A~ BT 55 2.85(SD:

(Mﬂ’W@#ﬁ@iQﬂfﬂ%ﬁ%iif{”i$W%® 52 ENE X Fo) 153
B T ¥a% 3.84 (SD:0.80) > T A FIFITE B EE RF AR o BRI S8

AR 0 T30E A 5 3.72(SD: 1.15) o b2tk T2 St B % & 0 ASD ez
Wik Ed2 288K p<00) BEFmEstr e ¥ 4o i fhlemdipdlg

\\\?{r

WARFFE2 S0 2R H2 50 ERE A L AP AEHF LE

=~ FFEIEE < 2SI

235 EUEEL REEA 0 LA AR S0 0 ASD m# § ehge

ST A A 38%3 59% 0 S R TIE A3 1.36 1 2.500 TR R A E

=

*&’iﬁﬁﬁiﬁ*2i3’W$ﬁi%Fﬁ%é?»

3 444> TRBEE B MR A RO LRI E B R o m S ER 2 T EARR
TR A3 251 % 461 LEAlEH S LT SRR PR AL P KR
T EER BTV R M E AR AL T o

BF SRR S RET A 000 2% T3% 0 FRERTIOE S 40 2

fon

30 WRBEAFAN2BI - KT - B2 23K LAEAER LS I RBEIPE
FR
BB PR RAE LR AMEES S B B s M
B0 2 ALE ER o

\_m

Tl ARG ED o~ p AHERER M ERERE BT e B o @ S
&

\\\?{r

SRR AR RESELE SRAPEEREL SIS
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o,
&K
s
I
i
{‘{{H:
g
B
%
|

FA (A s g k) AEA (AR BH WA ) o e BET 30 el 4
315 3 4530 2 48l Ot A RIGITE Bl e m 2B L EHRAE > TS H)
W3T52 477 SR EERAEERER G P AREES ML EHER R

TR R EHEE R AL R

%3
RSN S SR
ASD ‘& L R t p-value 95%
n=30 n=30 Confidence Interval
Mean (SD) Mean (SD) Lower  Higher
R EE
28 5 %, n (%) 6.85(57.08%)  8.80(73.33%) 2.95 .005%* 0.61 3.29
$B15 R 2.39(1.22) 3.11 (0.66) 2.75 .009** 0.19 1.26
FEE R —'ﬁ 2.59(0.74) 2.59(0.71) 0.002 .998 -0.39 0.39
274 B 3.63 (1.08) 3.15(0.87) -1.84 .072 -1.00 0.04
$EEER 4.11(0.92) 4.28 (0.75) 0.77 443 -0.28 0.63
LRI 0 Sh
28 5 R, n (%) 5.00 (38.46%)  6.70 (51.53%) 2.46 .018 0.30 3.10
U R 1.36 (0.76) 2.30(0.67) 493  <.001** 0.56 1.32
FEE R —'ﬁ 2.79 (0.76) 3.11 (0.84) 1.49 .143 -0.12 0.75
S84 B 4.12 (1.20) 4.47 (0.90) 1.24 221 -0.22 0.91
$EEER 3.78 (1.05) 4.52 (1.05) 2.63 .011 0.17 1.31
AL g E
28 5 R, n (%) 6.96 (69.6%) 8.13 (81.3%)  2.36 .023 0.21 2.13
U R 1.77 (0.99) 2.98 (0.87) 493  <.001** 0.72 1.71
FEE R —'ﬁ 1.99 (1.00) 2.59 (0.96) 2.26 .028 0.06 1.12
S84 8 2.89 (1.53) 3.69 (1.13) 2.26 .028 0.09 1.52
SHETRR 2.51(0.94) 3.75(1.27) 4.07 <.001** 0.63 1.84

* p<.01; ** p<.001
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P P PR A £

LRSIV UE o)

%3
LA AR 2 2 ()
ASD L £ povalue 95%
n =30 n =30 Confidence Interval
Mean (SD) Mean (SD) Lower  Higher
Eral SN
%8 5 H 44, n (%) 4.00 (40.00%) 4.23 (42.30%) 0.37 710 -1.02 1.49
FB15 R 0.54 (0.94) 1.78 (0.98) 0.93 359 -0.27 0.75
2212 H 3.09(1.01) 3.29(3.54) 0.28 778 -1.24 1.65
gy B 4.44 (1.01) 4.53(3.43) 0.12 .907 -1.32 1.48
FEEER 4.00 (1.17) 4.50 (3.75) 0.66 514 -1.03 2.04
RS FUSER
%87 5 H 4 n (%) 5.85(58.50%)  6.60 (66.00%) 1.02 313 -0.73 222
FBI R 2.50 (1.03) 3.55(1.13) 3.64 .001** 0.47 1.62
2212 H 2.23(0.59) 2.60 (1.40) 1.27 210 -0.22 0.97
PR 13 2.84 (1.01) 3.43 (1.51) 1.695 .096 -0.10 1.29
FEEER 4.61 (0.87) 4.77 (3.33) 1.721 .091 -2.50 0.19
* p<.01; ** p<.001
ASD ‘ool F 0323 2 AR R TESHT 0 A5 E S HPB S G 0 R
¢ > ASD Mt E e (p<.0l) #a JE#EH (p=.018) ﬂf\ﬁrﬁg w0 (p

FERRE DG 0 T I

=.023) s EFHPEHEFLE -
BBy ERER AL ER R p AREE R ) ASD it

Tk
ks
S

i
e

I# 24w of (e

¥ (ps<.01)-
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%4 5 ASD ez FRIRA Fd % T B Ed 32 7 Ba w 58 0 ik g it
o4 2 APMAEA o ASD a%E ¢ 0 SR SRS G o kP AR RFESRALE 0
ERGUREFNE (p=.022) FHEE P2 H e miqmif8 s ik aa
Gl RMFIAM (ps<O0D)° $HBA 6 FHMELBA - EHEH g
AHEER 2 FERR PR E LR A ERF AN (ps < 0l AaAEER (p
=.037)~ HITH s (p=.028) - FE 2 FE R AR E N EFHPRFAM
FrdesZizigitad AREFERNAFEF{frL FEHIUL $ET 6w 0 ¥
AEBFM (ps>.05)
% 4
QF KM FER AL S IR FHRRZ 2 FRRE SR AAE RS RES B AR AP
B % #ic
TR EA
ASD r¥e
n =30 n =30
r (p-value) r (p-value)
ER R e b2 580 5 ki 614 (.001)* -.099 (.603)
WEER L R85 R 586 (.001)* -.092 (.629)
Ric SRR 2 S8 SR 507 (.007)* -.029 (.879)
AL g AR H2 S .609 (.001)* -191 (311)
Sk 20 SEA R Y 526 (.005)* -.001 (.997)
RESE: RIS SRS N - ¥ cd 440 (.022) -.126 (.506)
FRRF 22 S5 R 573 (.002)* -262 (.162)
RGBSR 611 (.001)* -306 (.100)
M @ h Rz f R R 356 (.068) - 112 (.557)
GRS RS WLV 382 (.037) - 112 (.557)
LA 3 303 (EA S EY 423 (.028) - 116 (.543)
pAREER L FERA 559 (.002)* -.250 (.183)
*p<.01



I PR R B X ARG B 2
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Leisure Participation and its Relation to Social

Competence in Children with Autism Spectrum Disorder
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Abstract

Leisure participation is a crucial part of the daily life of children. By participating in leisure
activities, children learn, gain sensory-motor and cognitive experiences, and develop their
intellectual abilities and social competence. The leisure participation of children with autism
spectrum disorder (ASD) is often limited by their core symptoms, (i.e., deficits in social interaction
and social communication, and repetitive/restricted interests and behaviors). However, no studies
have investigated the characteristics of leisure participation or the relationship between leisure
participation and social competence in children with ASD in Taiwan. This study examined 30
children with ASD and 30 typically developing children to explore the characteristics of child
participation in leisure activities and the relationship between leisure participation and children’s
social competence. The Children’s Assessment of Participation and Enjoyment was used to measure
leisure participation, and the socialization domain of the Vineland Adaptive Behavior Scales
(Chinese version) was used to measure the social competence of children. The results revealed that
children with ASD had lower levels of participation regarding overall intensity than those of
typically developing children. Both the overall diversity and overall intensity of participation were
significantly related to the social competence of children with ASD. The findings of this study could
inform caregivers and clinicians of the limitations of children and influence of social competence on
leisure participation. The results could also guide clinicians in designing intervention strategies to
promote leisure participation in children with ASD.
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1 %3 (Working Memory, WM) % #8855 T3 ¥4 A (manipulation)
Fachi 4o @ BAEE S VATEHZ B0 ALE (Baddeley, 1992)c WM ¢ 7
B=t k% 4B 53F 5 B (phonological loop) ~ 4% RF fi-5% (visuospatial sketch
pad) ~ 3 L A& 2 #7755 % % (episodic buffer) % ¢ & # {7 % (central executive)
(Baddeley, 1992, 2000) ° 3% % i i % AL 7% ¥ B A W ,%%%%ﬁﬂiiﬁiﬁﬁ
¥ < (Matlin, 2005) » & % % (episodic buffer) ¥ A & %k p H v k iz 3 4 &
Mg M A KR e 5 R PE ¥ e fs (Long Term Memory) # & 228 (episodic
memory)> £ KA FFEARZEL T k2L P AHERMEFER -FES

#FHKp3 %ﬁﬁﬁﬁi@ﬁ%%ﬁzﬂioB#i%ﬁaﬁﬂ#a@wWM,

R E AR TR AR A RAFE AP AL R 2L (F
WA N u Aeh- Bp) R FEENRS CLENLNRABHG Rz

%2 B 4% (Baddeley, 1992) -
*%ﬁﬁWNW%MJ%&&%’x&WMﬂ,mxiin&wzhmkow

=

g % /4 %L (Brodmann area,

o = 2 2 7 E 78 £ 7 ( temporoparietal region # R4t & 4
BA) 7140 % ) 2 # 2+ % (Broca's area) ¥ 3 WM #F 5 2 Bo=x % 32 £ & %O %
(Baddeley, 2003) ; = #5+ % ]2 T 78 ¥ 4 F (inferior parietal cortex > ¥ BA40) -
F@é L F % (premotor cortex © X BA6) 2 T ¥ & (inferior frontal cortex
Y BA4T7) ¥ 5 WMARE B HR= & se2. £ & %5 % (Baddeley, 2003) 5 + ®]%g £ 9
g ¥ v (middle frontal gyrus) - |0 i& 6 3 B4 %  (re-supplementary motor area)

Rl GFE S F A K (frontal opercular cortex) % B R 2 p TR E A
(intraparietal sulcus) ¥ * &2 & % r% = % 2ufp M 2. 7% % (Gruber & von Cramon,
2003) ; Eipl =~ #o2 FFE (frontallobe) AlA & f F 7 LT H DL iFe F T FE
ﬂﬁ&a%ﬁ’??ﬁ%&ﬂ&@&iWM@ﬁxmwmymmy

PROFEAF PR WM AR o # e 2 Y B R 9T 32%-8T%L p k& WM
4 4F (Jaillard, Naegele, Trabucco-Miguel, LeBas, & Hommel, 2009; Riepe, Riss,
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Bittner, & Huber, 2004; Schaapsmeerders et al.,, 2013) > @ o 47 Rk é,—%" CIRS R
7%-19%2 WM 4+ 4f (Mavaddat, Sahakian, Hutchinson, & Kirkpatrick, 1999; Wong
etal,2013) B2 A {4 L %Y b 2 B Ak (neglect) dup A T AR
B WM = & hf* 3L (Malhotra et al., 2005) - ¢* *b » WM 4442 @ R 5 4 ¥ 258 F
i & ends 1748 ik & 5T (Malouin, Belleville, Richards, Desrosiers, & Doyon, 2004) %
L en1 BEp ¥ 4 FFE# (Instrumental Activities of Daily Living) 4 {7 4t #
(Sheldon, Macdonald, Cusimano, Spears, & Schweizer, 2013) » ¥3+ 7 h :ﬁf‘a Az B
Hapo 5 oedt FHEY bop 4 2 WM L IARR % By f2 WM s 4 cn 382 300
FenE BRAE T TR AR R E 202§ B (psychometric
properties) % FiJk if * 14 (feasibility » 4oipl5 2_F i * 3SR PN T4k F B 2 RISk 2
FTherxie E) 2 WMeER 1 B > g2 ek 2 o

SIS L BN TRAE A R AT F AR R L AR e R L i 4
FEtE o 2 2o w32 M (4o B (reliability) ~ sz & (validity) % &~ J& |+
(responsiveness) # ] 7 H B w2 & &% i & (Mokkink et al., 2010) % & % 7 ™ ¢
PRI EEHRE R -REHFTF EFAR SR 28A (Kline, 1998) - 2 &
AR L TFELEZFR
R AR E 2 F e (Kline, 1998) 0 »c B A% 3 4 7 325 1 & 4k § »Tip]
BamB 2y FBERpEr 1 A7 RIF LRI FH TR 204 (Hobart,
Lamping, & Thompson, 1996) - #=i 1 £ 2_ F M 4%4F > PlA&N Fack TR B Z
BEESRELRT (frk) o2 AHF RE2 G184 1A RE T 4R
R R R B P A TR A LT R R R WM R L

SRARMNRE BRA L FRFLBE R FRI B

B3GR R A G EONER AR FIER A WM A2R 2 WM 2 %1 3
(Kirshner & Guyatt, 1985) » i&m &4 S %X T4 2 WM sk B 233 -
P SR Y A Y

PR R EEE TN B A WMERR L L ik L3545 & 8 WM 3=
FPIEZ P EREEIRARH L 28 A XREFT 2 IRF L AHLERR

Frore hop Al WM R E o gteh s 8 WM 351 & (43 h A RIS

73



MASE BRI BB BERE OB

(Digit Span Test) ~ 7 B2z @ & & Pl% (Spatial Span Test) % 7 BF 1 iT3[RiPl%
(Spatial Working Memory Test) ] ¢ & i g * *v2L¢ b %3 (4o A &AL F 4 P
& (schizophrenia) ] 2 w323+ & Frit Sz T4 (X &~ Bus de > & 915 Kim, An,
Kwon, & Shin, 2014 ) iz 3 g 2 8% %36 1 & * 409 hoj A 2 w1
e 1 E 2 B ERFHERESET 0 FIX 5?']'?&‘1#3?77?;?1\ (47 28Tz &
—?]f ) @ % #* I (Riazi, Hobart, Lamping, Fitzpatrick, & Thompson, 2002; Stewart,
Hays, & Ware, 1988)° ##7 5 P 3 wAFZ o 5 iTT & F % 307 b s 4 TRk 2%
Frpz WMEER L B ¥ 3bgigtt WMEER L1 B p* 309 b "FF% RIS
(¢ 3 BRVEREFBIE)ERAEY B (8 §3R9GFL BN EEHE -
FEMFAFF NS EIRE CRRAZTFIEFEZIRHRALTEY 2RE)

WAL 2TeR L REREY Y b2 WMGRR1 & ad ik o

Ui WaRES

AT & Z B 5-WELRETRETT £ (2009 & 1% —2014 & 6

35“%
‘(

V) Y b A TRAk S (clinical trial) Ay 2 WM iR I E S § SR

\f“b

BRI Y RpA L WM 1 8 ($- FFARKA LB %) s
P R o

F—PEE - R ER R R A TR A WM EH T E

FoRBETRYS G2 AHF S - SBLRATEE Y A
PubMed ~ MEDLINE -~ OTsecker ~ PsycINFO ~ CINAHL £ & 8 7|5 < & 3l & b
2 BFTAEMKE 2009 E 17 3201486 WHF LY R A RERRAY
HEHRARG S N EFTHES SRR R WM 2 fRRE%REZ ML F
FHAF 2 (MeSH term) 2 B3 (keyword)» £ B~ = Ak o % 2 2§ >
PR T RS EN 2 H 2 z,?c - WM #2399 ¢ 735+ (memory) %

7 # i (executive function) ApM R o B * H FH R T WMApPM 2 1 &
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RFlG My A WMARRZRFH w2 -F%F “Eﬁ’{:—‘g{? E‘Z%’EF} iz WM 2
H v zndoa 4 [ 4o osiiE (cognitive flexibility) % #7414t 4 (inhibition) ) 12 i £
i;?"?]zi HiTHm o ¥ - [P m2 "f”?)f’zbf RN ¥ = I

FoBRBMEEEPEAPERE D N2 D MR R S e B eEE
FEREAIERED DZm> LAY A ES RoH A (IR ) 20t
>50% 5 2. TRA R Y PR s Ja R B hR T aBE AE SR
FOCA R FREAA Y 0 NIFERBEHNCRFAEF L 2 #o Ry 2
AL & 7 BERFFT (casestudy)~ BLZFT 7 (observational study) % “E#¥r#41:8%
(randomized controlled trial) % ;3. &< &9 2 %< ;4. 2 /I?e PR i AR 2
Rl EZRIHP NLEE WMe

FEHBIREF TN R H AL WM & F“iﬁﬁ B it
2 WM BRI E » ¥ — f6 WM 2R 1 B4 @ % 2 e %— 32/ 1 8%

2009 & 1% 3 2014 & 6 " FFgAie* 300 PIARG § % 2 ko4 2 WM 3+

o REER B SRAIET AT S TR EGE A W ERRS TR A OHERE R
T g A 3 FH 1

FLE R s - EsRar@a ¥ 207 poptz WM 1 &> ek 23%
FEEER 1 LR 0 hop A LS R HEE R L

AR ZIHI (- ) RAPRIBRZERE P :P’i’ﬁ"“?;@‘fi@?—%
J_ggffg; CAUERTE RB L WM 1 B2 R[S p > UB{EpEp Y 2wl
R RS o

(DR TR F’{—ﬁf/} 5] %+ PubMed ~ MEDLINE ~ OTseeker ~ PsycINFO -~
CINAHL & & B#H 7@ 25 f S BEALEREZF Y2 WM 2 g >
v &;@/\ e ,\,m»,tﬂpw o hT kR ﬁ‘\né; ;%’;{g?ﬁ:ﬂ)ﬁﬂ AR A RN«

PR (RRRRZFBERE) Bl L rHI SN FERETE
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4iE

a%%ﬁ’ﬂﬁﬁgﬁ%%f%1?%’u&@w§?ﬁkﬁﬁfﬁiﬁzéﬁo
$ ORI e el R Rk S 2
(Z) BEREABEKED h2h> | AT RIET 5| 2 55 0brif 2 65
%@i%ﬂ%%ﬂﬁi%éiLéﬁﬁWﬁ%TﬁPfEﬁ%$$WM§%li
TR 2 A XA BB AL G 250%5 3. Ee AP 2 m e
(2 ) #7440 F"dﬁic LRz R AN 2 LTEE B
BER o REETLF T WMGRR 1 8 2 I R o

A

(1)3®R2 ETRAE T2 P F REE O RLRAE Y b
PERILNE L BN EREE SR L

%
TR AT G
THEE PEHEEEY 2 K% E (Lemmens, Bours, Limburg, & Beurskens, 2013;
Smeets, Ponds, Verhey, & van Heugten, 2012) » 35 il - f ¥ = | 2 2|7k d5 5 * 5]
JBNRE R S R SR R TR A

7'_")

FWTER ARG LERTE o B
o EJ'J%@L? EE N3 RN /PJ—%" JENRE o R R EE TR A B
BRIE L f ST F S ERIF A F A ERRER R A RPERIE 2
fAERC] -

OGRS AT ER e

FR1L2 P RHBRESRE SRR KR F R B R L%RE
¥ ¢

»Z s (practice effect) % jp| & 1% % (standard error of measurement)- £ g 2 & o [e

LN

7z £ BT R (test-retest reliability) ~ 5 jp| "F*{ R % R (inter-rater reliability)

SRR FANTR LB TRL AR NRL D PRETRL R - RR- S A
#o- k2 42 & (Kline, 1998) R F B R 7 Fi=m Fi=h b - B TE L%
ch- A2 K (Hobart et al.,, 1996) i »ldg — 357 1 E S EAF SR> b - B R
Bk iy 4 B A 0 (e B & 2 PSR AN E S BCH e B AR R ARYF PR %
(Dodrill & Troupin, 1975) e Rl E thfFdp - R 1 L EAF W RIZ B5 7 e X - &
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TR BARNAEZEL DR TR (Ao B HRA SR RB MK TR R )
B AR R - PRI P (Atkinson & Nevill, 1998) -

LR RRET R TR L R w%@smﬁfé&fafi D A
% % (intraclass correlation coefficient) <.40 % £ ; 40-.74 5 ¢ % ;>.75 % 24
(Shrout & Fleiss, 1979) - Spearman’s p & Pearson’sr <.60 3= £ ;.60-.79 2 7 % ;
> .80 % 4% (Salter et al., 2005) ° 2. ¥ »c )it » g & (effect size) :f;] 1& Cohen's d
<020 #1 & P ERY Tk 020-049 By 2o 5 0.50-0.79 £ ¢ AR
ZZRY TR 5 >0.8 EApE & Y s (Cohen, 1988) < 3. ip| & 15 2%]

(Aot o~ fERY 2 mp]) PR BT 2 10%5 TR AR KA - S

wE-T352 10% 5 £ (Flansbjer, Holmback, Downham, Patten, & Lexell, 2005) -

Tl E2Z R %FES ZFBF2TAR  (concurrent validity) ~ 4z & vt R
(convergent validity) ~ g #|»x & (predictive validity) ~ 2 i »x/& (ecological Validity)
% %y (discriminative validity) o o P22 & 45 RIS 5 % &2 50 Rl £ 5 2 2 SRR
B2 (AT &%) TR S5 nM R (Hobart et al, 1996) « Jearc & 5 %
PR AR TR LR ARER S TRERKE S M TR (¢
honth) &% M AR R (Portney & Watkins, 2000) o 75 R 22 & 45 Bl 5% 5% % 7 TR
Ak EB AN 2 A2 R (Kline, 1998) « 2 f 20 4740 S50 RISk 2 5 % 7 9 p]
BEAWEFAEREY 275 8# i A2 4R (Sbordone & Long, 1996) » % 7%
PRARIREETRBEFRLIEZF REL T PR L SRR 4R
& (McCarthy et al., 2002) °

LR ST 2R 40T D1 PF2TR ¢ Spearman’s o 2 Pearson’s

F<A40 5 Z.40-74 5 ¢ % 3>.75 5 24 (Deusen & Brunt, 1997) ¢ 2. T &R
TP R B 4 fi st ! Spearman’s o £ Pearson’s r <.30 3 £ ; .30-.59 5 ¢ % ;
>.60 5 4% (Salteretal,2005) 3. ®"5%3acR (tHh T F T2 $5EHF >~
23R 1ET RIS B4 T2 L8 (McCarthy et al, 2002) o fc arrc i 2 7247 1
RN R AR TR PR RRREITF I E R E SRR S MEAR (S
FETRIEZFTR2APR) > TS F 2 MR EBRE ©F 2 0 taDR R %R
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e R e otk B R (B FTRIBZHTRAPM R 2 24k ) o o
1A 2 B PRAT R s .

FRIEZF it 1 LV RIE <R ‘*‘«‘P‘r%’r% it 2_ji 4 (Hobart et al.,
1996) 3= 1 B2 F it i®474p 13 >0 @ Cohen's d 2 i 5 T35
(standardized response mean, SRM)- iz :f;] 2 =% 20 0.20-0.49 5 -] 50.50-0.79
2% B 5>0.80 % 24+ (Cohen, 1988; Salter et al., 2005) -

S FEEL TR AR AU A PRSI FE . WM B T A

F 3 gt AR (PubMed ~ MEDLINE ~ OTseeker » PsycINFO ~ CINAHL
A AW A5 AR A 2000E 10 12014560 BEALY b L WM
PHREFL RELEE S8 Rim~y cFLFE ERHRGY L FLL 22 E
FARALL 508 Kidhe o ORI EA A B A fEE R LY o R B LB T2 K
Yo FwmEERY L RAR 1o T2 hme L F 35 EWMERL R 0 Y
MR EI IR 2 WMER L 24 670 » Bfbati * Zdicd 3 1 (A v
% iR RS (Digit Span Test, DS » 33 =t ) ~ & 3= A & pl% (Spatial Span
Test, SS» 12 = ) ~ #— F & 7% (Letter-Number Sequencing Test, LN » 6 =t ) -~
IR B 7 42 % (Paced Auditory Serial Addition Test, PASAT » 4 =t )
1 iv3efipl%% (Spatial Working Memory Test, SWM » 3 =t ) % B./T %5 % B|% B
2% 4> (Trail Making Test-Part B, TMT-B » 3 =t )
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Ve —r- 3
I f""\%’)_é'_\:‘ glq%ﬁwﬂ&\1|rctrﬁbﬁﬁfﬁ 2"_‘;
| 35(2009-&15;1_2014-&6'315”) L'?
I #LE & 7 PubMed ~ PsycINFO ~ MEDLINE -~
I OTseeker ~ CINAHL 2 £ ## 1|#% < % 3l % 5L
\ J
|
I U 3 e
I 58 508 i ¢ ek RALA 4R 65F 2
|
I Yo
I ¥ - PR E 1 l [
|%ﬁ?ﬁi”ﬁ$€#‘**?l P L. #*“fﬂﬁﬁﬁéff%
I a;k;,,%&Ll«rgﬂcr\ 2. BEB RAFTEFEL Y
werae 1] F (AL w2 )
l ______ ) I 3. #3“‘,%1 ER SR
I :)P‘,’J/{_i'?j%_
I L4. ;fi“,f 217 fy A% 1 iF38 R
|
|
I Y TR SRt T
|
|
I AEFOHF ¥ 21 FeRFRF1IE DS~SS
\ LN ~ PASAT - SWM %2 TMT-B
’ S bn.,,*,;jq,,.l 0 A = g 2 1 Ak
r=—=—==—————— | I TE - PEECTR Z 7 SRR EEET R EBY
N ES - . * 2103 C‘f%w%* R T S L
i Sspd |
I ° btz aiese ’
1 g+ j’—;’—ﬂ 8 e IS
R (| R E AR FEH
| T E
\ 1 1
|
\ - BT ET LN G [ %Pk
@1
v;guf 2 ATR B R
X DS A R PI% (Digit Span Test) 5 SS © % FFzefh R A& Pl% (Digit Span Test) ; LN @ #ic—F

B 7@ 2% (Letter-Number Sequencing Test) ; PASAT @ PF*UE R & 742 Bl% (Paced Auditory
Serial Addition Test) ; SWM @ 7 & 1 T3 {fipl% (Spatial Working Memory Test) ; TMT-B : §
iZ4a 5 Pl% B %4 (Trail Making Test-Part B) ©
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(—) FClEREEMEE: (DS) (Tulsky, Zhu, & Ledbetter, 1997)

DS 2 Um0 L RE G B Z RS A A A4 pl%E & (Wechsler Adult
Intelligence Scale-1I1, WAIS-III) i & 4 jp|%% 2. - (Tulskyetal, 1997) > 7= 5 % = 5%
X HBE % (Wechsler Memory Scale-III, WMS-III) £ #% 4% jp| 38 p 2. -
(Tulsky et al., 1997) - DS ¢ 3 = f&jp = 2. (% g B DS (digit span forward) £ i
% DS (digit span backward) o = (¥ % A B2 » ¥ % pE 5 5 L% p]E 5 DS £
5P| B DS e

g B DS (Tulsky et al., 1997) * 84g » # 458 & 7 = iR (trial) » LR
PleEd 2 Bl (1-9) 22 5 $- 0L BRld 3 BT % 2L HHY A
WEBRED O BETF 2 o FRVEA DS P Rl F LR TR R (5 - B
) A - ALY ol - BREE S FOSRIFARE - BREEE > LRIF R RFER

) R N

E"i‘“’g_ﬁ”ﬁ:‘:—?“'?}; ?ﬁ’i ('E%W/?'?:]z‘:}\310 EIJ"‘PJF]/P 310) "'EAIPJF]
A,\

HRZREE ]

T

gz BREE . B IR

;;ﬁmﬁﬁﬁﬁﬁmﬁM$@ogo$Mﬁﬁﬁw£*%
FO0 R - A BREEE 0 4 0 IR L RIS - A DS
2% (AR DSHRA) FEHZPIREBE SR 0-16 4 -

i B DS (Tulsky et al, 1997) % 7 4% » ¢ v £ 2 484|255 DS 4p e (F 4L ¢
F o BRGE S D ALRLAR S HRREL BT B AARE ) o Rl A DS B SR AR
g R (5 - BdF ) AF - ALY ok - BRI FERIFRRE - BRRE
0 R RE RARE R A N el F R A - BT EF ¥ - BT
(5 RH & 3-100 P12 R A7 10-3) 23 A DS 2344 = sV 22 A DS Ap e (34
A EHZRGERE) @A DSRAFERG 0144

DS 2. WM gtk i "B A 2 3 A DS 4 2 8fe > A licfe Bl 5 0-30 & > 4% 3 A~
%77 %Rl 2 WMARE (Tulsky et al, 1997) = DS 5 ip]“r § 2 B & Rlsk 2 L o
SRlF RS 2REK (EAZEAEDS) HF S A4
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(=) 25 g g msE (SS) (Tulsky et al., 1997)
S & — # (FAlR| S 1t pl% 5 WMS-IIT A & & pl%2 — (Tulsky et al., 1997) -
SS & 7 - b 2 iv% : "8 B SS (spatial span forward) £ :if B SS (spatial span
backward) o = (F¥ /5~ B5p] > 2 S RER 5 A% R|ER SSE SR A SSe
"5 B SS (Tulsky et al., 1997) £ 84 » % 35 & 5 = B RIRP2RpI3E (trial) -
~ 3L A BREEY 2 BEF (1-10) B F - 3L BREd 3BT e E > &y
REAEE NALL BREY OBEFT A G RER SSTHo AT WA AFE(F
FARGEEIID 10 B2 A4 A 0 A BRI BF 1-10 g A - f]) kR s
JB#RMﬁ S SRR VD SN = B R R
BRSSP SR g - BRIRY SlcF B MR hE R (F )R- B
BAFRTFRA BFE L & F kT off ~ (0% - 48eh% - BRI S 3-10
Rl R B R RLET G 737 B 107 i A ) o g*@;&ﬂﬁ@&%ﬁ - BRIEEE
LRl % BB FOERIE PR ALA A VTR kB FRRLA A o LR RIK &R F I AL
BeF o FtEE R T R AR GVE R o X /PJ—‘F*{ R AE A g B
BRERIFRIGEE 1A 5 F K AL A B SR REE 0 & < Sl
R - AL R T BRI N - A BRGEE 04 Rl L Rk
"ERSS 2 % (MEA SSH A ) S FHZREFREL AdFERL 0164 -
i B SS (Tulsky et al,, 1997) £ 8 4F » pb (7% 2 Ra7| & g B2 ff R B (T L4
(#3595 72 BRIFE 2 HESARS HPREZIF B4R EL ) - 5Pl B SSpF > %5
RIF g5 - BRI DT RS URER ()R- B P
@%ﬁ%&%jﬁﬁmkﬁiﬁﬁiogﬁﬂﬁﬁﬁiﬁ~%ﬂﬁé’ﬁﬂﬁi
% EERIHEARE SRR PPRLAE A 0 A SS 234 2 A EEA SSApk (A S
2 pIFEBE) ¥ A SSAEFERE 0-16 4 o
SSz WMt 585 2 & A 2 B ie iR AA 2 Bfr A B Bl 5 0-324
ARg A AR LRl H 2 WMAR# (Tulsky et al., 1997)=SS 5 1“7 § 2 B 5 RISk <~
¥2 2R EBRRAEE - X < RE o 2 IRRIR ("R 23K SS) YT 5r4ko
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(=) B-F/5751kE (IN) (Tulsky et al., 1997)

LN % - v 3P ot ipls% 5 WAIS-III 2 WMS-IIT i & A |2 — (Tulsky et
al, 1997) - LN £ 742 > 5 35¢ 7 = BRI > F BREEIE2 F* ST I T
STRE R PR S o B - REehz BRGRE V- Rehz BRER I H - BE AR
B o F-MLBREY 1 BEFA2 ] BEHEF (19 2% (4oN-2) ;5=
HEBRED 2BFE2F22 | BEFIELI e (4o B-3-A) £ ki

AL BRGEY 4 BELFAL 4 BEF L o 5R] LN B wRIY R LD
BR (Ffa- BRFLFH) RF - Y i - BRIE S FRERFER
RIS Pl F R LR e F 2 e A > P EERBATE A ) I i

i

FREINCLFAGRELFAEE (AZ) HF2 57 (ar%@iﬁdﬁﬁﬁ "B-3-A-17
RISRIH B8 71-3-A-B”) o F X R Bed 2 AERIZRIGEE 14 5 FXRl4 R s
FRIE hé@()9°*mﬂﬁ' plE - ALz BRGS0 E RIS R - APz
BRI T F0 A > BB Pk

LN 2 WM g th 5 B4 2RIl » el 5 0-21 & > A& &~ & 7 <Rl
2. WM A% (Tulsky etal, 1997) LN *5 2]#7 F 2. B+ 4 Rl A% £ o L% =
PPRIBRNF 3 A4

'9:

(P9) FFHRAEZ /P SINIE S (PASAT) (Gronwall, 1977)

PASAT % 7 % i“iRlsk o RSk 2 48P d 61 B#cF 2 - Bl%k* T %HEs
B o ZRIF RN BT oo A5 RIH T b
FLALBHRRIF L F R oA dE P 2T ARG M3-6-2 RIS R R M9-8
PPSRIE R AT RN T - BT R LAY ¥ T AL s LA o PASAT i35
Bl (B3 19) ER2ZERFF > FAXE BHS 1242016 % 1.2
(#)/ %) ~PASAT # * 2z WMiptht = @ & B8 Y RERHBEL v BH 2
REHBE A A BFERA B G 0-60 2 0-240 - PASAT 5 p|#7 % 2. BH 3 T %3

WG Az

1

CEREF AL BEAGF 2304
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(71 ) 28] T EZ &Mz (SHM) (Owen, Downes, Sahakian, Polkey, & Robbins,
1990)

SWM 5 %% iRl% > 7 &4 5w 32Rl% (Cambridge Neuropsychological
Test Automated Battery) 4 |5 2. — (Sahakian & Owen, 1992) - SWM 2_ip| 5 71 k<
PEAG A F R 2 H B T A (23468 0) > A HBEE

>&\

FOARE > RIS S 20 4L 0 SWM & FX | bt S BegE R S B0 0 gy
¥ 9T R B S ehikie (token) o F - AP el 2 2 BB EAP R
%%g%%*m*4~@ Boeh® e L - 37 DREHed W7 ¢ 1
RAkse o o - AP R RE Ay AR Ko L LR
ﬁﬁﬁ%?*ﬁixﬁoéﬁﬁﬁﬁm;{wpmﬂ)wm&xf«ao

SWM ¥ * 22 WM 44k 5 £4F B4 % et fic o £AF B > Mot el b 2
X 2 WM AR« SWM s R[#T 3 BH 5 L1~ FH2 F R 2RF=
SE LTI R 1

() #&ETa#aHGE B 5577 (TMT-B) (Reitan, 1958)
TMT-B & B /54 4§ B1% (Trail Making Test, TMT) ¢ 3% = 384 o TMT-B 2
Bl Fd 13 Bl 2 13 BE2FH 04 oF EE e 3R EHBITH R A
+ o TMT-B & % iE‘J"ﬁ A BT ] R4 TR BT 2 3R 0 4 1-A-2-B-3-C
# o TMT-B 22 WM g1k 5 5 & Rl 2 S8 4) i o = iRl S 2 S0/ AR > & 7 X Rl
2. WM 4%4%F « TMT-B % p|#7% B4 5 Plo A~ L2 B4 o 2 J—‘F“f ERR ML RS e

344 -

83



MASE BRI BB BERE OB

SRR E WM R L A e R EGE A L OBEE T R TR A A E
FHE

25 WMiER 129 4 255 (DS~SS % LN) E £ p » @ po = 5386 1
B2 EREP Y ARRBETHUERLZ AR LT Y R A L eI
S g TR (Tulsky etal, 1997) ©

SRR ABEY B - RELHA LN BTNV b4 Gl R PR
(effect size =-0.20~-0.34)> ¥ % 5%* B s 4 2 £ % + 2 WM 4 2 & (Chanetal,
2008)c AT 2 ¥k %k A A TIKRHEH AT IE WM BI% (DS~ SS~PASAT - SWM
2 TMT-B) B* * 7 R fﬁﬁ A i'\'»‘i”—_éiﬁﬁfﬁ'fﬁf_?‘[gk °

% 1
Forovd b g2 WMimR1ETRRg® BE

35 | X < L g v
A& A R FREE :f%a ﬁgéw m%ﬁ
DS Plok A2 4 544 * 2 7
SS 1Z%E~ 42 2 FBRREE 5048 + o 7
LN EREE: 3448 * 3° 3
EER SIS B WA
PASAT R~ § F ez L éﬁ;:ﬁé;) ¢ # E
SWM TP~ ¥ FZ2 R A it F F
TMT-B  #l%A %2 @4 344 ¢ 3 F

32 :DS: s R R pl% (Digit Span Test) 5 SS ¢ 7 FFze% R & Bl% (Digit Span Test) ; LN @ #ic— 3
B 7]ip|% (Letter-Number Sequencing Test) ; PASAT : pF*LE A & 71 4c 2 Pl% (Paced Auditory
Serial Addition Test) ; SWM © 7 F 1 i¥3 % P& (Spatial Working Memory Test) ; TMT-B @ § /&
+5 5§ Pl% B #8 4 (Trail Making Test-Part B) o

aﬁw*%é%":ﬁMﬁ?*%\%%mﬁ&%i?ﬁéﬁ:ﬂ:ﬁMﬁﬂﬁm%’@ﬁ%
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A Review of Psychometric Properties of Working
Memory Tests Frequently Used in Patients with Stroke

Gong-Hong Lin?, Ming-Hui Chen®, Sheau-Ling Huang™*,
Shih-Chieh Lee®, Ching-Lin Hsieh®

Abstract

Working memory (WM) deficit is a common problem in patients with stroke, which has
negative influences on the effectiveness of rehabilitation. Selecting and using WM tests with good
psychometric properties and feasibilities is important to identify the WM problems. The objects of
this study were to review and appraise both the psychometric properties (i.e., reliability, validity,
and responsiveness) and feasibilities (i.e., materials of tests, assessment time, culture/language
barriers of tests, and Chinese version) of WM tests that were frequently used (used at least 3 times)
in empirical studies of stroke published from January 2009 to June 2014. The results of searching in
the English and Chinese databases showed that six frequently used WM tests were the Digit Span
Test, Spatial Span Test, Letter-Number Sequencing Test, Paced Auditory Serial Addition Test,
Spatial Working Memory Test, and Trail Making Test-Part B. However, the pyschometric properties
of the six WM tests were rarly examined except one study shown that the Letter-Number Sequencing
Test had poor discriminative validity. Regarding to the feasibilities of the six tests, the Digit Span
Test and Spatial Span Test had better feasibilities (i.e., short assessment time, no culture/language
barriers, and acceptable Chinese version) to assess in domestic patients with stroke. This study
found that the six frequently used WM tests had limited examinations of the psychometric properties
in patients with stroke.
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s FEH A LARERLZ AR A G %1 (Sommerfeld, Eek, Svensson, Holmgvist, &
von Arbin, 2004) > ¥ € J I LR v £ B s 5—3‘% S ORIRE UEELRE & 0 b R en
Wi x b T s B (Urban et al., 2010; Wissel et al., 2010) = @ & 3% (hypertonia) ¥ £2
BPR - ko

ERSRE W SRR S 20 kil B U e S e
2RI F 0 A2 IS AP ET EFERA AR T T F

FHHER; pPEERR %,'*"V‘*Pf B AR E 1 2 5 Modified Ashworth
Scale (MAS) » 82+ ;ﬁr} Peig #5007 R E—*‘ LRI RIFEA A REZERTEAD
% (Sheean & McGuire, 2009) > s ¥ R 5 — X » AL i vep B R R A7 ¥

b .&ﬁﬁﬂfrﬁtﬁ%iéiﬁ%il‘i" IR o
Sommerfeld et al. (2004) ~ Wissel et al. (2010) ~ Urban et al. (2010) ~ Jung et al.
(2011) # Kimetal (2013) fd MAS;=E 1 &35 pl¥ b & F covepg HEAR 2
/I;Jeé%ﬁgi:fm‘ BARFIR EE2ZFEFG RADT R L19%T 42.6%%F 0 4
317 B3I 65%:F 75 (Jungetal, 2011; Kim et al., 2013; Sommerfeld et al., 2004;
Urban et al., 2010; Wissel et al., 2010) » 48| H K F]¥F & 5 < }]?%b'“r/w\ 17 éf”’s;“f)i}‘?ﬂ?%i

(EMES&E) ~ P AR SEBERET R G I Ry sk o

o R g g 2 MR A g‘ﬁ £+ &m A2 L KEG

FEL AR A I MIFEPSRE L gRFR L FRFRTrp ¥ 4 F
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=% (activity of daily life, ADL) 5 g5 & % I (Brainin, 2013; Elovic et al., 2008;
Wissel et al., 2010; Zorowitz et al., 2013); 4r® b # 3 B ¥ PP b B ¥ fr#\”‘

EEFEE L e HAETE AR ¢ I b T B EBR N EEk g
TP F2FARE  FHER] AR E I ELARARYRAT AE L Hr g
A E R EY b .&'*‘ ed (524 56 4 T (Sommerfeld et al., 2004) ; # % F 78%¢hn
PREF AT R ELA R p ¥ L FFR DL & R (Zorowitz et al,
2013) -

% VB TR R LR R ENAEs gREFY R A F DL EETE R
(Doan et al., 2012; Urban et al., 2010; Welmer, von Arbin, Widen Holmgvist, &
Sommerfeld, 2006; Wissel et al., 2010; Zorowitz et al., 2013) - Welmer et al. (2006) &
*agsiend E &R % (Short Form Health Survey, SF-36) & 7 f2& $ /352 7 &
e R %'ﬁi‘m~ # & F (Quality of Life, QoL) £.3 7 #45 2% % | > b kR
R A R E R RS S N A :ﬁj;éi‘*l’;“%"ﬁ » & SF-36 =<3 ¢ ¢
4 37 i (physical function) 4 #cfe & 5 % % FALH X (Welmer et al., 2006)
Doan (2012) 7 4 7 § & $ K ALY b L F 585 28R 5 6 % s §H
e ied g %.ﬂzm4 :W%‘rz\;puo

Foho By oR$R \iﬁ&.&*f%%ﬁ”ﬁﬁéﬁgfﬁﬁ’—ﬂﬁﬁéﬁiﬁ?i%r‘%?i
el As € X PR (Lundstrom, Smits, Borg, & Terent, 2010; Zorowitz et al.,
2013) > Doan (2012) ¥ A4z di§ ¢ b R FF ¥ EREFFLEF L5
PR R T H R AL £ H gk & nits > B RAEPF A W € B4 192 4
28.8 -] p¥ (Doanetal, 2012) 5 » & BRI N2 LB CILiER > & F RS RJL
% (Bakas, Champion, Perkins, Farran, & Williams, 2006) » i = RERAE [ £ o @
bk g EATA 0 F R BT b R E § TR AR e RS Y AT

R {E—%" 2 & (Lundstrom et al., 2010) o #p #&3t - £ %—%" » PR R AR
ik e e pE R (Urban et al., 2010) o
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woife  R4EE HE—R BLE HES

5 PORERAL SHE R BEFL P KA EER S
SRAAPE LR D ALY b RO RERAES B PR R
# 4

— ~ IR R

PascLaeg BRI FIENRY IR/ E-F AN AL L SER
2 E Pk o PG b B FOR g ¥4 4 94 & (Sunnerhagen,
Olver, & Francisco, 2013; Zorowitz et al., 2013) » Z 4= ;5% ¢ 3 v JREF ~ 53 p F
15 7 (botulinum toxin) % ¥ =4 e %7 (phenol nerve block)(Elovic et al., 2008;
Urban et al., 2010; Zorowitz et al., 2013) 5 22 &5 i~ & 7 By o f 81 4 200 2
F 85 % # (stretching) ~ #¢ v 7 0% ~ £ 45 M2 FR BE A T Bk i (repetitive
transcranial magnetic stimulation, rTMS) ~ jbrig ;% 7 F ¥ Z_ (serial casting) ~ $7L3% 4
Bl A (splint) ~ &+ jiF (& Zresgar £~ o fag s A SR ) £ (Botte, Abrams,
& Bodine-Fowler, 1995; Jung et al., 2011; Kim et al., 2013) - H ¥ 3 §575% 5 & * ¢I

frv;ﬁ’\mﬁ Mok R ~phptvepg f B2 M $UHITHB TN 0 P o
B B R RT3 G o

FAEET A ST 8 K= (prolonged positioning) ~ A #s 87 3 #5855
% %3 5 (isotonic stretching) % % :# $ 53 (isokinetic stretching) » B2 7R izt = /2 @
AR RBP4 B4 oA &P eny L ORGEYOp SUREE engk il
¥ MiEH A 5~ 5@ B+ (Sunnerhagen et al., 2013) o ptiE o f L £ P F o 4
FlaF A~ 2 2pF*% > Af@k ¥4 2% * (Jungetal, 2011; Kim et al,,
2013; Zorowitz et al., 2013) o XA 3= 855 2 & - iR F LA T LM &S5
NALa RIRFH IR DOEHRD G AR T E A - I S
(hand-stretching device) @ &= 41 k> 2 F 4p B 3% 4534 (Jung et al, 2011;

Kim et al., 2013) -
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~ bR (hand-stretching device)

TE RS2 frap S48 F 4 2k (robotic treatment) ¥ L WA
s (T G 0 TS BE L T - BATE T A BB T Bk d x5
(Burgar, Lum, Shor, & Machiel Van der Loos, 2000) - Jung et al. (2011) £ Kim et al.
(2013) & W& - 5+ 33 553K &  (hand-stretching device) » I #£ 33 0 3k & $3° 7%
MR R E R a R ik o XA BT 7 - BEINA LA A (resting hand
splint) ~ £ 3 & + 3 ¥ E E (finger and thumb stretcher) » # & ¢ 3
Fip R W 2 4% (holder and string)> B 3 AL 60 Hew 4 87 % et at B

fg_g”‘;/\&"‘ ﬁ’.)’if”‘%g:&%ﬂ/‘éi| fu"’\;}'“sém;;%om ?ila‘g;}-ﬂsafﬁ,h %%%»—‘i)—i’
b3 - RS A ~%’%f’ R N
B g ED R AR T A ) AT aE e

ARAELAEG 1521 R FSE B RFEE LA R R (R
PEMPEBEFA ) frirdle (A ERIRA ) R HRERL L 34T
6T R EIEFAAK 0 F K 1020 A BB ER S A 0 7% MAS F %
BERaEIIMeES Fib o SEFRBL KO SRie2 2IN%A4 RITH G P S
ek I P e pe sk LA m M B L MBS RFTEM R
b L3R agep g o4 (Jung et al, 2011; Kim et al, 2013) -

et A FEIPEEXE G RIS SHAcFRE D AR A AFR SR
FoowmFAIF AF TRFARRE SOHEHL S L RRNLF O FIRFERSF
BRENFIEE S T A2 e AR ERIGE > BEREITFREDEEE NG L4
PO TR ARG Mot & 8- o enfE S R o

PanBlh ot A 2 R a S IR SR A Ree g YR R IRg g

B 4 G d VAT HB AETRY T - BENMPERE LM
R (Reliver) (B 1) k7 2 85% & ¥7 b %iiv‘& B R AT S ok o b
BELFUATHIREFHFBRRNEI ST ATV E LR PSS
¥ i A2

PROEEs AR FITWEL AL EINLE S B R
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Wt sReEE HE R OBLCE BEES

Foma QL BEES 24 22k T FLRASPRY » AT PR e R L -
R b sl (Bacie ) o HinhBREEFRepR ; ¥ ,x;r:ﬂ, 24

MAS3 8 B BB/ ARG S e B0 R ¥ A AR e

N

I Y LRy L E T RS W

ke
Y
E
[
H
1
»
&
(\x
B

AT AR L BENRAREENE FES L BARLEL § Ry
4 o
RGBS LIPS G A T LY b B X B A

OIS R R IR E S LR -

B 1

*dp b &2 E (Reliver)

(A) M EPREALRS PRI ERE e - (B) THEEPREL L
FAEE o AURATRA S s uefon B it gefed dp2 AW B EFs (wrist and

fingers extension) (B~ http://dsmaref.koreasme.com/product/product 06.html )

— ~ WFEHS

FIHE5 -7 R 2 gpmad i L et 52080 At popd o &
B AR SRR 2 T RS H 4p 4 4 (Mini Mental State Exam, MMSE > 23)
TrrEapNARREFEABEIYEE T FEFREAFL DI AR R

=
i
MARC T HEB AR R T ATEER ST BB R iE 4T 0 (- ) P ik
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SR Sy By PORDCR R BRI MAS A1 A o (2 ) R ¥ A gy
GAE L FRERAZ B o PR E L F45E o (2) BRIEIE
FRipgiea RN A (r) X Ep Rt wreg g2 B Bing o
Plhdes i p 2 E () S2EARY Sl R4 2 BT g

WA

AFE Y F hE NP 55 B 5 §F B Daesung Maref #7875 el *ip M a3 R
(Reliver) (B 1) , - B35 & B § & Biga kR L (Intermittent Pneumatic
Compression principle, IPC) » 1% L 5 ;8 £ 2 H 2B 7%:13‘;1 v Eomsdo B S s
B Ip A # i B e 85 %5 17 (wrist and fingers extension) > ¥ 3k TR 4 gpc B~ HE
LERFRRE  RBREIVRFIOCR TR LRI S pfeL e 20 B KRB D
AR (Emen® RN M0 3 45-60 & 5 L 2R E ¥ AR ) A TR
» B4 5 300 & Ad (mmHg) o 4EF 5 F 20 fj- B N - S AF R
R A (O R ﬁf#;/ﬁﬁi&i”ﬁ FRILD B R g LR E AR "ﬁi*“w}‘%
2 oA E ke o B R R NS IR SRR 0 RV R H T e
WEZHEELS ALY SRR RS EE ST oL P b o 4
mia‘m‘fi BeVLRk e AR 0 T F f ERA o d NP HEIRER
FRE o AURE ARG §EH > FEFERFFEL EF A PEIR LA -

C

=~ WrFeie ridiite
AT EG 221° b B

x
f
21 A PIMgs o fe 3 51 % e gy
75= A3 FIR - XA - F o EXG L ~EPA A m - N (B

Hlee s Fe 11 4 > 42 10 2 o %}i’iﬁﬁ FiE

BI) ~ A~ (BP9 ) ~ A ~fe-Fp (BB » "R -B2 ~=B?

EFH R PEFrEEHe RFE 5% (;%_%;{@2) 7“'6371 # %é EC S

—‘ﬁs’?%@;ﬁﬂ ARE ALY BN A RAF T BER  fE b E A V- w2
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froefe  REEE E R OBLE A

TR IR AERIA R BN S Pk 2 B X A 2R g
LT ARTRL PETHRES > THBFATLAERITR o FREHAF2Z
P GO H Y RELF 20 AmarEp fiad 0 T 40 4 LRG0

(occupational therapy) "4t » & 7+ B i (B d (HdoE 30IRPFE S L B S v

TR E R R 5

JiﬁhgﬁI'L%ﬁ@M€w%'”ﬁ°”fﬁ$F

Fr RSS2 Fanie T AFREFEASES 3B DEHO HARL
Rl X RN
22 Stroke Patients
(Randomized)
Inclu criteria: s
- MAS > 1 HIHl (Pre-test)
- Onset time > 6 months 1 We'ek before training
- MMSE >23 Modified Ashworth Scale (MAS)
e i Fugl-Meyer Assessment (FMA)
R VAP N » Action Research Arm Test (ARAT)
VOB e -- Functional Independence Measure (FIM)
VoM Stroke Impact Scale (SIS)
- ! A4 A4
g PEIGH
(Experimental group) — 11 i1 (Control group) — 11 {if | HAH (Mid-test)
20 mins Reliver intervention 60 mins Functional training 7| 1.5 week after training
+ 40 mins Functional training (Occupational therapy)
| v
HAA 3 & (Post-test)
Within 1 week after training
A 4
38HE 1 (Follow-up1)
1 month after training
A 4 == mmm e e mmmmmmmmmmmmee = n
JEHE 2 (Follow-up2) | __ ¢ FEAI4H | (AR ARE |
3 months after training VR EOMARSELERE 2
e e e e e e e e i
Bl 2

P ck e E 4 375 2 R R
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VY9 ~ BhfErhReld H A i <l TR

ip;@?éﬁ?%l&%iﬂﬁ&&%ﬁﬁﬁﬁ&\@ﬁﬁﬁ\B#i%

BBt ER ’Fﬁ"" B2 F o FEmp 2:41\?": AT o

(—) HRZHELHEFK (Modified Ashworth Scale, MAS)

MAS % §@sk BB L* RFRvp EREFRERR IR E P X EF WD
TR kw=084~096)c HZ A AF| 04 47X E@icp 34 1 AT G L
Bl SE4 0 Gt Byl R E B 0 H (A g KIS A4 1+ AR A
Y Sl SRR RS (RIS SR ¥ LAY S A R SRR RS

FRRERAS S EREBMEERERET 3L AT PRIV RS S PR
e FIEL A4 A Aor Ry W B B ITRE > B &5 A4 2 (Gregson et al.,
2000; Jung et al., 2011; Kim et al., 2013; Sunnerhagen et al., 2013) - ## 7 1 & & |
e (v 5 £ gd W E s w AP g s S NI B d SN E

2.3 IR e

(=) {HEs— TP E R (Fugl-Meyer Assessment, FMA)

FMA - BEHY R A FRFPAF R L2818 AL &4
Fugl-Meyer 1293 Twitchell & Brunnstrom 77 é, X & TR AR A KA ko
&?%i%%ﬁﬁ%mﬁéﬁ?%ﬁ&&iﬁﬁﬂﬁzﬂ’#?%@ﬁﬁaﬁﬁ
BETHEHg RE MEEFREMERGErw o 3L 3354 012 ez
AF AR ARG E o TRIAD £ 11338 > KA G 226 4 0 AT SRR L
E TSRl  cFMAGHF ST HEF G RE R SE (ICC> 095 # ¢ £ 5 %
B gA s HE D QE R FRERRE RO BRABELY L L
FIM A e - BRI E o AP AR LR NREZ A (Platz
et al., 2005) -
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(=) FEBIEHRENZZ (The Action Research Arm Test, ARAT)
ARAT 5 3% & R B ?idf i & f 2 St #h i e > 7335 B 40N
LAEF AL S EREAGR 2 b mhi 4 > B4 kani Bl A (ICC> 0.95) >

< VRGP R

§
ah
3

52 %704 3L (Platz et al., 2005)° ARAT & 7 w i A |2k #i-
BB R dir) £ 19550 > @ % 44 F3%4 302 k0 3B % i 4
3p AT § S22 AT RSP D o R ITEAARG FIELS R 1A

2T FREAMAET 0L ZTREFRFFZAD o

(VY) vyEEfgirE#é (Functional Independence Measure, FIM)
FIM ™ % %3205 ¢ b L chst il (k0 BT B & § B 2 BAT - 906 7]
B -Hdad FEEBEAIR TN Eaw N ITALARETBEOBBE
w126 o0 A BARF ARG o PP S ER T R R A F L ARET
Koo T RTERIRAE L EEZLARUFL L G L E SR FEE R
(ICC = 0.96)(Hamilton, Laughlin, Fiedler, & Granger, 1994) > 2k 257 7 + ¢ 4 B

Zenig * (Oczkowski & Barreca, 1993; Sunnerhagen et al., 2013) ©

(71) FiEZEE# (Stoke Impact Scale, SIS)
rEEAE D[R Ul & ﬁé}éﬁ—%‘ kEm P R é,—?f& L4 (strength) ~ 3z ff 4
(memory) ~ i % (emotion) ~ & i it 4 (communication) ~ P ¥ & F p =it 4
(ADL/IADL) + %3 i (hand function) ~ /& # 4 (mobility) ~ * A+ § %2 i 4
(participation) % ~ B & w2 4 FHF > £ 64480 oA V5 AR A Hodp e 2 B4
KEIR > A HARE 4 7 2 F ST AR o SIS enip B L 4F > 8- R4 Cronbach «
% 0.83-0.9; p|E 2p £ B ICC 5 0.7-0.92 (Duncan et al., 1999) » &% * %

TR bR ed EER
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T~ MR

AFAG AR SRR SPSS % I8ARRIEF AT 0 I s P R RS
BER T IDE U RARRE Y R EARTAR AL A

RN RS R AR B R R T LA R Oy
Mann-Whitney test 34 17 513" # > O R R e S dle P RALT G LF L

B ;7@ * Wilcoxon test i 7l b i » 107 fRA {8 B R B ITES N AR

zw,s F o B2 PEL005PATE S APBEFLR - T Ay A

%2 & (Cohen’s d) ki if »x s ei758 33 5 »xfis i@ (Cohen’s d) 3t = 3% &
d= S“g““lfzd (Ml @ w1 T35 > M2 2% 2 T35% > SDygeq © & HHEREZL) >
polle
SD (n1-1)SD12+(n2-1)SD2>2 (nl : |14 hdicom2: 5 2 48 4 8 SDI :
polled ™ (n1+n2)-2 n Jf n * J

1% % >SD2: 2% 2% 1) ;d=02-05-08~ 2% %7~ ~? ~F R -

fod b LE 2 AATHACL 1957 AT HF 20 im0 b LK

\\\?{r

=
B A T0EE 5161 (£11.90) A o #2342 (£2.03) & 544l 10 £
T30 8 55.53 (£9.08) A& o HHPIAR3.54 (£ 1.81) £ > Arf Ak TR g s
2 AR o m N EERE S AAB TR B ¥ A ELRIS B BB R
5dod 2977 oA B BEREF T RB NI HEFALR (p=31~p=92) i3 2B %

"
R |
ARG A T EEL o

— ~ FHRREER
%ﬁ;%ﬁfi (MAS) 2 t5 il % > 7 4 A 12 MAS A sk i)

AR SRR
Hpkg s eafsplaprt & AEFINFHFLE (F %2 MAS &3

Moo B ek Hp
=1.39+0.52; MAS 4 #] =1.04+£0.30, p=.06 » ‘= 4p+* »cis & Cohen’s d =0.82 >
BB R ) Ari (TR g VB IE B e MAS 18R A P B ot i e (F
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e MAS =1.04+0.30 > #4]% MAS=1.40+041, p=.02 > e Fips »cfis i
Cohen’s d=1.01> E 3 AR cp) » AP HEFLR » 1 L MPBRF el 2 7
M E Y R R F L BEAR (dok 297 ) o xR THEED A BT
- B0 Aol 3 AT BRI - BIRF TR A AYHFLR > LA BB R
FIMAS 7 2 fcd B35t (F %2 MAS ¢ Bl = 1.06£0.46; 424 2 MAS 3§ gi_
1=1.39£0.37, p=.1> 2/ ip1t »cfi & Cohen’s d=0.79 » & @ Frfl) » F 5’

|@

Rl

MAS i gl s s PR YT (p=.01) EHI 4 » B hish=B2 >3 e
LR e R FREd T Mk (MAS=1.09+£0.53) -

%1
87 b RE AT
Foee (11 4)  4xile (10 4) 7% P

E 51.61+11.90 55.53+9.08 0.99 0.32
Bapt ) (§ 1 &) 8:3 6:4 -
pAe (&) 3.42+2.03 3.54+1.81 0.14 0.89
ERg (v %) 5:5 6:5
¢ A

i* & 14 (Ischemia) 6 4

4 & 4 (Hemorrhage) 5 6
MMSE 26.77+3.43 28.65+1.87 1.38 0.17

Abbreviations: MMSE, Mini Mental State Exam

4o 7~ A 37 MAS & $o #-2 &2 20 MAS (elbow, forearm; ef) 14 2 MAS (wrist,
fingers; wf) %t g (£ 2) 5 4Pt MAS (ef) 2 % 3R » F B 2 MAS (wf) {87p]2
A By R (5 e MAS (wf) = 1.40 £ 0.49 15 i8] MAS (wf) = 1.00£0.39>p = .08 >
o ogprt s Cohen’s d =082 £ 3 Braf]) » B A AP BEFLR > LB
PRkl 0 BT IR E v ee g SNy (£l g ) R B R ATk
Ffid o ¥ b dovt g MAS (ef) BRIAR  THERA B HEFLL (TR
MAS (ef)=1.11+£0.44 » 4] MAS (ef) =1.68+0.72 > p=.03 » EF4p - 2 &
Cohen’s d=0.97> L 3 B»c) > a7 F oo it &3 BF g $RAE2 sc g B34y
ke o
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\\\?{,y W
1% o

20 b R TR RS BN

Outcome Lkl i i
Measures q 5% e e P = B e e P P B
(n=11) (n=10) (n=11) (n=10) (Cohen’s d)

MAS 1.39+0.52 1.48+0.42 .67 1.04+0.30 1.40+0.41  .02" 1.01

MAS (ef) 1.45+0.65 1.72+0.48 .34 1.11+£0.44 1.68+0.72  .03* 0.97

MAS (wf) 1.40+0.49 1.24+0.41 .46 1.00+0.39 1.13£0.35 .48 0.35
FMA 2556+1042 2240+8.58 .31 27.11+£12.13  22.70+£8.06 .39 0.43
ARAT 10.56 +£10.76 830+9.97 .48 10.89+11.26 8.40+891 .68 0.25
FIM 107.18+16.78 108.80+13.03 .75 110.00+12.82 10490+ 15.04 .46 0.36
SIS 193.91+30.63 192.30+£33.77 .92 199.36+41.08 198.70+28.32 1.00 0.02

Abbreviations: MAS, Modified Ashworth Scale; MAS (ef), MAS score of elbow and forearm; MAS (wf),
MAS score of wrist and fingers; FMA, Fugl-Meyer Assessment; ARAT, The Action Research Arm Test;
FIM, Functional Independence Measure; SIS, Stoke Impact Scale °

i P Ay TEE w2 piE o Tp< 050 AT BN FLR ; sk E (Cohen’sd) 4 {6l
AR 2 22l o

2.0
1.5 1.39 1.32
2 .- il
- - 1| 4B
s 10 1.19 1.04%* 1.06 1.09 T
—— T
0.5
0.0
) g i) i Bl i B2
Bl 3

B EBEMAS Sz VR ("p< 0547 e Llul m¥id)

o~ FOREhERES 78 H AT AR

dode 29w o A BB R AR IELS PR A FEEAREL ERTE
BT REEFLR (p=39~p=1.00); * BFEp LR P HIFHRENP

RS SE  HAARITN S H2 2L RE0RY AP AN BreeREng s
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HETHE R AE PR MO SN B K2 BARLRE RN

e

.-‘540
2 L2
HE
AR AR P PSSR ARE 0 ¢ b A ABR AL Rk 5
F3Fnhr > TRBEDN B2 MAS A B BEFE O BT AT Y TR ehE 4y

B & RE (Reliver) 2§ » 7§ 205 d ¢ b &K S IR RN AT 1otk TR
IArB-B2 (B3) 5 2% 4 ¥ Jungetal (2011) ¥ Kimet al. (2013) 2 %
5 - ii’z\ﬂ‘%ﬁd PR A NN T R o R end BT e g R AR

43¢ EPET* A4 (Jungetal,2011; Kim et al,, 2013)> 82 28 £ # 2c % § 2 >
A% Ao BUHEMEMEPRAL Sk o b Y- BE o FAET L A% ER
oo LRk ARG SR A~ 0 B ETT Pk AT BRSPS o ¥

e
BA A R A - MIRR AR Y T o0t ¢ b B H R PR

MR R FIR o LIPS E LT PR E R gia‘%ﬁ
L PRI T Y AT fﬁia‘%l’ﬁé R E (Reliver) 1 & 3 B 2o A »

”ﬁi%ﬁiﬁda&vm%m#é?ﬁ’ﬁﬁjﬁ%%i%ﬁih kA o ¥

o

Po i RIPER et W AR 8O MAS B R Mgl St S 4900 T
S R R R A S (S B ok TR SRR AN AR L
R TR SR e e P B R (S 30-90 & WA

~

\\\?{r

FALC) ATA L Atk S fes VO A dles 30 B ERggskd s
AR BT RE FAFS % (3% MAS T 0.11 0 (54 MAS I T % 0.04) - #5(
BIEFEL R AR FEEMAS A BB RS eZ A { A LF%RS F PR EEFRTH
7 %1% (Sunnerhagen et al., 2013) » AF7 7 8 E Ry G AR H - R > &
T AR IRETARS §REC R A F PR A bR § L ARRE A
B PERRDRFIDFLEEFY RFEF SR S bR

g B R R ER T
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SRR PR R ERE S T IANE A Y TS IR T SR
%ﬁﬁ“%*afwagi’wﬁp”% HF AL TR L e
IS A RAT AR p

EX
ﬁﬁ’ﬁ#%ﬁ&&%ﬁﬁﬁﬁﬁﬁéﬁgﬁf&%ﬁﬁ%%ﬁféﬁ )

FRrOFHEAr>FEFR-FHGET > PG EPIEE L o

POESHBAT R KA DA 2R

gk s BE AR L A S Q/I?ra‘g NESFREPEBRER R T - p A2 iEF g
4 E A %‘r % I (Brainin, 2013; Doan et al., 2012; Elovic et al., 2008; Sommerfeld et al.,
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Abstract

Objective. This study attempted to. investigate the effect of a hand-stretching device for
treatment of hand spasticity in chronic stroke patients. Methods. This study recruited 21 stroke
patients with hand spasticity problem (Modified Ashworth Scale , MAS > 1) and randomly assigned
them to the experimental group(EG)(11 patients) and control group (CG)(10 patients). Each groups
received treatment for 1h/d and 5 d/wk for 3 weeks. EG accepted stretching device training for
20mins and functional training for 40mins, CG underwent only functional training for 60mins. The
effect of intervention was assessed using the MAS, Fugl-Meyer Assessment (FMA), The Action
Research Arm Test (ARAT), the Functional Independence Measure (FIM), and Stoke Impact Scale
(SIS) in pre-, mid-, post-treatment, and two follow-up after intervention. Results. At post-treatment
evaluation, MAS scores of EG were significantly lower than CG (p = .02). Within the EG , the MAS
score of post-treatment were also lower than the MAS score of pre-treatment (p = .06). There was
no significant improvement noted in functional evaluation both in EG and CG. Conclusion. The
hand-stretching device was effective in relieving hand spasticity in chronic stroke patients, but it
can’t improve the motor and daily life performance in our study. Because the stroke patients in our
study were very chronic patients(onset time was 3.48 + 1.88 years), and we didn’t include patients
with severe spasticity, those would be the reasons why relieving hand spasticity showed limited
improvement in motor and daily life performance in our patients. To realize the actually effect of
hand-stretching device and the importance of earlier intervention, we need further study to
investigate.

Keywords: Chronic stroke patients, Hand spasticity, Hand-stretching device, Modified Ashworth Scale,
Performance of daily life
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