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BRI R R L O E BEA/ N AEEIRO A EEERSERICE TS
SRR LB R T AR ‘

BH Y R WY
wmiE E0 —F RV

Lo BB BE S
BT

VE N HEEFYACYF el d — 0 - R REEENR RS —
(F359-8555 HERBURTE R 4 TH 151
2R FRTINAH RSB A —
I EEEY VT el By — BRI ALY T — R

ES: [ AN AR (Autism Spectrum Disorder: ASD) b, Wb B304 EVONAEEREEDIZ,
EEREEOBENCRRASOMEAUE LTRSS S, AR THREERME CEBENSME (praxis) I8
H L. BT8R Hlpraxis S/ Sy 7Y — OBISECHT CPHRIRMEL T ERREH R 8 AL ASD SR 2
KBV THERERLE, ASD T, BEISGERLA, B E B EOSUOHE Al Sh A1 BIEH CRED
E TR RGN HEIS MR CORBORBNLPENRE O TEENERETHEE1 N,

(BRBR AR DR 24: 31-41, 2013)

Key words: H BASEAY N7 hEE(ASD), $11E. praxis

1.t ® i

WE4E, B EEARY T AMEE (Autism Spectrum
Disorder: ASD) EFEIZNBENR S VR EREILD
W, [ ABROIEE ] [m3a=b— b OEE)
TR A DREE | LI WS Wing 0 3 -DIEFESE
Ui, BREEOEIBHEELEZLN TS Y =
DARIFS LD, KEHHEFESD
Diagnostic and Statistical Manual of Mental Disorders
4th edition text revision (ELF, DSM~-IV-TR; Ameri-
can Psychiatric Association, 20009) TiE#IN D, B
B At 2 2 (autistic disorder) . 7 A~V H —EE
(Aspergar’s disorder), ¥ E R HED LR ERE
(Pervasive Developmental Disorder — Not Otherwise
Specified: PDDNOS) &N & END, Efe, ZhbDB
KRBT & TR S, ASD DFRICHL, EBFEE
DENCTREBREOHERLELIERLNS 9,

H#AEBICSW CRAREEERTHIUL. B
SEEETEEE (15 1) O &b 3, Bk OEEHE

. DBURETHD, FTCHATET, praxis ZEEOME

FA LY transitive gestures GH AMEBHY) &
intransitive gestures (JAT, /SAATREVCHTHT

%%, ASD RCHEHREDREIMEN RS
ZBNAHDT, ZOTBAL, BROEHHFEOR
FEIBRHAIVIBEERHL LB RE THE A
MR Z BB, Rothi et al.(19972)% DEITIEDB
WamE T A (B EBELLCELE, ek
WhF DAL |2 RTEOEKITDNER, B
DISRARAA JDBWERE I B2V, FORDIEANKE
FTEIIEFET DL B E TR D T, 1
DNANAEZBEANS . LT Action Input
Lexicon, Semantics 23815 BHEL TV B8, Action,
Action Output Lexicon DG FEFM- 53 TRARN
OWBLIVZYY, '
L, DR ER S LU T, ERIFEERL
PR R MRS BHHEREE (Attention ~Deficit/Hyperac—
tivity Disorder: AD/HD) Y2193 ASD Wi oD praxis FF
MOREFPEBIE OB RIBESNTHE 5T
. BEERGH BRI OV TN ETHE SRV, E
INRIZHE{V LT praxis $-E o7 ) —bAIBIRYBTE
DEZABRENTEST . EAROFHI Sy 7 —
BUEL RSB ERLTOS ¥,
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| VERBAL COMMAND |

| oBJECT/PICTURE |

| SEEM MOVEMENT |

Y

| Auditery Visual Visual.
Analysis Analysis Analysls ||
l i Object Recognition System l l
Phonological Action
Input Lexicon Input Lexicon
Verbal Output Action Qutput
Laxicon Lexicon
Phonological ’ Innervatory
Kt Buffer . Patterns B3
Moter Motor
Systems Systems

AN

g1 £TIEOBBARE T /L (Rothi, 19972 V5| )

AWFEEIL, OMostofsky et al. (2006 %I A
Praxis /Sy 70 —&5h I FlICEZEL . B ARy
F Y- BRI AT CHERREAT V., @R LI/ Sy T
Y—Z VT, FERSEES L ASD £hY2D Praxis 3%
SRR ETGL ., RN EERE TS, Bk
D2 LTS,

I. ZhYRF Praxis T/ Sy 7)—BASE
< 5 # > Florida Apraxia Battery (Rothi et al.,
1997b'0) A 2RI A IS B ZE L 72 b  (Mostofsky et
al., 2006%) &b &4z, Plorida Apraxia Battery SETHR
(Power et al.,, 2010¥)b 28T, BATEARSIERIC
AL,

FiEE
@ transitive gestures OIS L UFR
FRURLIE 2 EOMERELS 10 BOREEIEAT
L7z, transitive gestures MEB% 5 T iPad TR
Uitk (4 OBhEF L TEE ) LERFR L.,
ERILTHBD [HREA], Bk T#, T4, FEl
FLEBIZIENEHF > TOEBWETN? 124D
O B AR PSR EIRRL 1 DFRIREE
b, BEIRARAEIZ Power et al. (2010) P&BE, IEMZ
DEEIZ, BRI EMSEN =T — (Flkx
F—) BREAIICEMISE =T (e —) &
WIEAGEBPBEREVT— (=T —) D 30
O=F—RIRA TSN, 4 SOEBEORE R
FoH MU [ RERE],

% 1 transitive gestures ERA

EARERTE

RN

B L
R

(R AR NS

b
=]

BGOSR CEY
FY—AT AR T Y EY B AT = Tt
Y CHREN S

7T ACkERD

SR THUCR

W17 T o ClliBni &
HFERL

N —TCE H D>
RE el d
FIA A= ChLREY
AT CEEEDMS

I TR LT

22 intransitive gestures (5 5 0R) BRRA

AR MmN

#E
w2
1

R RO IFRY

o
=)

<EW (BEOED)

[

28 23

FMZLT (AELIEEZNTC, L—)
ZobItBNT (ERE)
BLUETHWETS VF AT YDLIR)
9B (BEEASEX WS 2T 5)
A

HEETL

AL

i

HEZLIETD (HOBUCFEEHTH)

# 3 intransitive gestures (SEFIR) 3R

T TP

HE 1
1

- NEC ISV 8 Y

W o -

=3

HEo%EL

Fu v SO TREEOBCHBIIRD
BOTIFEFFICEL

Fa v FOFTFERAO LT T
MO —DEEEDED

[DEZ AR ZFtail VR

PE—b DA FDAELIBRETEELZ 22
DiEIED

FORTRE

BCIIPFCEALED

I T R E AR
HOEZFEOULEOED
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® intransitive gestures O3S S UER ST

% 2 IZ/RL7% intransitive gestures 0 2 {EOFITE L
B 10 RO, 3% 3 ORLICIEEHAEIED 1
TEOMTE RS 10 AOREEMEITUL, ThHE R
B, SR BRI, RS0 3 EISA B
U7 T & MU TER L, Tohds A
WAL T AL, Hipfedi - CosBidbbhivid, 5
2 LD THBERBEbHYET, £
Bzl THBWET, £ORIT, 4 OHEEm->TH
DIPFBIRV DR TIEEN | EEURL 3% 5
B iPad TREARULEE, [SOEIEERLEIL TS
W EBHER L, SEMEL Cb B [BUBRIE ], St
THIE, ERPEFLZBERM-THETE 2 Th
HADEEAD ? JLERRHETE R 5 [FBAERE],
@ transitive gestures [ BT BAEFRR L OUEFR

DD gesture TEEXCHAEBBELAEREL, [
RLoTHEID, Lo TRAATEE N | &8 B HE(E
[ BRI

WAERE, [CoEEOAFIERALNVET
7 ERERRE RO D [ PERRERA],

Transitive gestures. intransitive gestures, ¥5J T}
intransitive gestures FRETH I LU THEALEEE
BB E ORIBYAMNIR 1. 3 2, K 3 IORLE,

F7e. transitive gestures FRETFRIETOME BB
FE U AR 4 IR U,

AR7Y s

Wl L OSE RE A EE FORTA 747
$L, 2 A ICd o TIERRHIT s KO I — 34 & 22
5, =T —43H L Mostofsky et al. (2008)®, Power
et al. (2010)9%BFZL. BT 5 20DxF—h 7Y
KR %o

Spatial (] : By DS PLA/ Mg/ STV D, BIH
DEEPERRD)

Content (7] : IOV RER)

Temporal (I : BIERASHRIGIZE YD)
Body Part For ToolBPT)(ff: & k% # Eo—
HOLINHEH TS, )

Other (DA, 3 FEAHEZS D) . No response
(BIS78L)
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# 4 transitive gestures FRENERE

By EE By — i 7— S F—
R 1/ B HBRE RER SFF
W2 A S = & 23 Tyl

L/ R A S 5 # AT
2/ 75 A FA—HoS IKE o Fyp— SRF
3/ 6% ER =} &
Ive: vl RF4 7T ay7 WL A

58T FA ARy N
6/ /N — ARF &7 PS>
1/ Ry Ty AY— K& v DIeR i1
8/ KT A~ (228 Eeavs Gk
9/ aT B &R KA LA FRITBE
10/ 7 & TI 4 LiEs

. $1EHIA Praxds FEE o7V —0O TR

I CERL LI Sh R Praxis 57l Sy 7V —% AT,
TEBIFEEY L ASD $HIRIZT Praxis EHOF{Hiky
BatEiT ok,

WRER P OB T IS0 2T AR
Folk, HFFHEOFEHEEUTIORT,

i)
QETIRENT

AT BRERICED 4~6 DB R 24, KR4,
i 8 A D RERRELE,

EHEM SRR 7 B (SD 54 B). PVT-R(IAHE RV
BIERE) TR L= EEVEIRL 5 5% 10 » A
(SD 17 # B). RCPM (b —17 B 5= N o A RRES)
DTG AL 36 LA 20.25(SD 5,147,
@ASD #1128
<ASD IR 1>58 7y HOBIR,
- B PER TR R B (Autism Diagnosis

Inter view—Revised:ADI-R)

AR AR A BIROFUE 16 4 (B BE>10)

AIm =y —Tal ORI 8 A (HHE>T)

FRIE Ry - B - B RAYFTEI %4 — 5 (B H
JE>3)

- B BFE RS U 7 (Autism Diagnostic
Observation Scale:ADOS)

EREZEOF 6 X (HBE>4)

FLRATFAE 2R PO 10 A (B BEIEE>T)

ERREASIHEZRZBOTISEOBE R 16 A
(8 e >12)

WO RS B RO ULER Iy M 7 E
EHA TV, ASD HZERHBIC I hoT0
B BEHIZ VRN, T BDREE LD ASD
HEHLTNBIEBTEEIE,

PVT-RIZ 338 10 - A A%, RCPM i 24 8757,
5305 7 AT MU IR K S ERE ORI
WROBYTHB,

Yo SR FHREIR

BT 68k 64 A

EE-HE3%8 A

2HER:55% 10 » 8
<ASD IR 2>5895ADBIE,

EHEEME D I THEFROEIRERERS
(PDD-NOS) L2 Hi% %15,

PVT-RIL3ER 7+ A4, RCPM 1X 7 R7Zo7e,

3% 10 4 A BRI ML 7970 K AR EREOR R
WEROBEYTHD,

YeBASERh:3 5% 10 #- A

A3 K 6 A

B4 1 oA

SHR4B 14 A
i
E DO FEHIEEHK
O© TERIFEEHIL

TEBIFE RS IROGEER 2 BLUER 5 17T,

TR - FERFRERE LA - 1 B R VO B
RNV ORETT 3L, Theh 4 FEEO praxis
FRIF PR (transitive gestures, transitive gestures

& EAEF. intransitive gestures(FF E K. intransitive
gestures (475 BK) ) £72%, intransitive gestures (7
3R OF T—-REELCEALTZ intransitive gestures
(k)b BBRELHVRWBIELL THHrR
HLlie, VIGEELIIEM - FEFRRAET 10 M
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transitive gestures 7% 7.63 [, intransitive gestures
(e B k) A% 8.63 [, transitive gestures E RN
9.00 R4, intransitive gestures (45 3 BE) 28 9.50 f/c-o
oo Al 38 B4 FA RS C transitive gestures 7435.88
f. intransitive gestures(fEEHR)AS 7.50 R, transitive

ET 3]
[ : |
10 9 ’
4] f
. T S
%5 67 T { * J
- 1 " *p<.05
g 4 ko
C S p<01
L *x ¥¥pc001
2 Y & 50 - VEER
o Bl MR
0
transitivo gestures intransitive gestures  transitive gestures  intransitive gesturas
(BB AL CEELR
praxis 7% 58 31 5F 72
2 ERFESRICHITE B0 EE K
#5 BMBT O TEREAS GRETE 10 B9)
Boom ik - FAT
hetiibied ERISEE
i I i ]
ASDIR1  ASDIE 2 ) ASD I 1 ASD )R 2 )
transitive Ty 9 6 7.63 3 1 5.88
gestures Sh — — 1.60 — — 1.55
intransitive  gryy 8 7 8. 63 9 3 7.50
gestures .
(fmEn) sD — — 0,92 — - 1.20
transitive Y 6 6 9.00 8 9 8.63
gestures
HHELER SD — —_ 0.76 — — 1.19
intransitive Yy 10 4 9,50 7 5 5. 63
gestures
CHELR) ) — — 0.76 —_ — 0.52
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gestures TH B 2N 8.63 S, intransitive gestures(#
FRAS 9.63 R ofs, THLDRERICRL, BB
R G- FEFR, M- 8 B AT M) praxis Tl IR
(transitive gestures, transitive gestures B,
intransitive gestures (5 EUE) | intransitive gestures
(EER)) OBREN 2 BESHSHEELLE,
TORER, BB EOZEHRE(LT) = 6.30, p=.04),
praxis RO EFHT(F (3,21) = 18.36, p<.001)NF
FCholz, Praxis TUEOEDHRCHLCTFIMHRE
HERL7- 558, transitive gestures & intransitive
gestures (& k) (p<.001), transitive gestures &
transitive gestures 8 B {H f (p<.001) , transitive
gestures & intransitive gestures (IEFER) (p<.001),
intransitive gestures (4 B BK) & transitive gestures
HAFEM (p<.05) . intransitive gestures (FF 3R &
intransitive gestures (BEELE) (p<.001) OFIIEE
=D BB, Intransitive gestures (4B & 0R) &
transitive gestures & B AOIICIIFERZELR
BT (p=.10) . FIBIE F kL praxis FRIHO
AR A BEINThHo(F3,21)=2.90, p=.06),
[B12 D E R BRI - FERRRLE D 5 3l -
TE R IR LD BRI B @i,

® ASD HhIR

ASD ZhROBRER 3, 4 LK 5 IR,

SR - FEERELREIZ oW ASD ¥ 1 1. intransitive
gestures A5 10 & IEAELAn o7, YN, transi~
tive gestures9 ff, intransitive gestures (EE )8 f4.
FebAIAME F L7=0E transitive gestures 3 EE
6 Mol

ASD I8 2 12T, fich @2 272D, intransi-
tive gestures(F . BR)T A, YKV T transitive gestures
& transitive gestures JHEIEFRC 6 &, BbRAINE
T U0 intransitive gestures (BEEIR) T4 &5
7,

FEEFEES R LU T, 2 AL TAE
TR R OFITEEHD 2 SD BLEIE~7- 8,
transitive gestures i EFFFRC, ERIFEIEL R AIF
¥ 9 MIEMROLZA, ASD IR 1, 2 &biz 6 [z od,

B, A B R B TR AL, ASD I 1ico
UNTEL b B0 To D intransitive gestures (JER
o) ¢ 9 FIEMEE o7, RUNT, transitive gestures 18
BT 81, intransitive gestures CHEM) T 7.
B REPME T L7201, transitive gestures T 3 fil
2o,

ASD B 2 iz oy Cik, b iEd o708 transitive
gestures 3 B4 T 9 B2 o7z, ¥ T intransitive

10 A * ?
8 i
i}
Eg |
% 6 ]
&
B @ASDIR1 |
@ASDYR2
2 o ERREH R
]
transitive gestures intransitive gestures  transitive gestures B intransitive gestures
(k) (HER)

praxistl 4R 3 SR AH (FB4N - FFFR)
[ 3 ASD IR 2 45 & ERISE G T O B {EREBIFR SR D TEAE #e

37
10 q f
®
3 -
@
Eg |
&
% L]
GRS @ASDIR1
@ L BASDIR2
27 o RESELY R
] ;
0
transitive gestures int itive g transitive g iﬁg intransitive gestures
(5RTOR) =] (FERR)
praxisFE R B SRR (5 B EEAD
4 ASD 2 2 4 LTERIZ L RO B ERIR AL - TR0 EE 8
6 BRI LD transitive gestures FRENMMEO EEK LY A7 =T~ OFH{E
— &5 T A
=T ek MR EW RERL
ASD J2 1 9 1 0 1 0 0
ASD 2 6 4 13 o 0
ERgEsE T 7.6 2.38 0.63 1.38 0.38 0
(N=8) Sh 1.60 1.60 0. 52 1. 41 0.52 0.00
gestures (B k) C 5 ., intransitive gestures (fEF PR ER L,

BR)C 3 B, b AERIAME F L= transitive ges—
tures T 1 o7,

EBIZE L IBLHRLT, 2 A LbRBOETHE
BIFEED RO TEESD 2 SD P 7S o -8,
intransitive gestures (7 W) M C, ERIF LR
YR 9.625 FIIEMEDEZ A, ASD Y2 117 [, ASD
R 215 o7
HREOBREDTI—FAT

EHFEEHDRBLCASDH RO =T —F (T
8, 3 7T IR,

Transitive gestures S L UFBAIRERE, intransi-
tive gestures HAKARRE. transitive gestures 3 B4 A
FEED 4 FRIEOBEIC OV TT— 2L T RO IR

O EHFEEHIR

Transitive gestures FRENFREE I, HRE =T — 24k
HEHBEL 1.38 B, RWTERTT— 0.63 [,
SR 5—0.38 [Bl&Apo7x, Transitive gestures HE{H
LA | intransitive gestures (B RH . transitive
gestures 8 BAEIREIZ B DT — 547 ClIED
FRRECY Spatial -5 — M3 b £ LI, Transitive
gestures BH{HERRENZ DV TRE, Spatial -oF— 3.25 [H]
{2 YRUNT, Body Part for Tool(BPT)=%— 0.5 [H,
Content =7 — 0.38 [@]&HEV Ve, transitive gestures
& BAE F MBI DV T, Spatial 57— 0.88[E], K
VT Content T5—75 0.25 [E|&7zo7=, intransitive
gestures FE{GRAE T, Spatial =5— 0.38 [ D H-D
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#7 BRI LOBH 8 B ERARES TR~ —EOFHE

- EE A 7847
B =7 Spatial Content Temporal BPT Ot:ua
ASD 1R 1 3 7 4 2 0 1 0
transitive ASD R 2 1 9 3 5 1 2 0
gestures
i mmizE T 6.8 413 3.25 0.38 0 0.5 0
PR s L55 155 1.49 1.06 0.00  0.53 0.00
ASDIR 1 9 0 1 0 0 0
transitive  pqp iy 9 0 1 0 1 1
gestures
S B ERISEE g 8.63 1.13 0.88 0.25 [{] 0 0
R D 119 1.25 1.13 0. 46 0. 00 0.00  0.00
ASDYE 1 8 2 0 - 0
intransitive ASD IR 2 5 5 0 - 0
gestures
(ﬁf&‘!&l}k) *ﬁiﬁ( ﬁﬁg;‘éiﬁ Sﬁiﬁj 9.63 Q.38 0.38. - 0 0 - 0
ShiE D 0.52 0.52 0.52 0.00 0. 00 - 0.00
BPT=Body Part For Tool
WELET
HE Th-oT, Mostofsky et al.(2006) > fth, SR E IR L LT
@ ASD #1iE praxis HFFES N 0EBEC. HIRMORERCE

Transitive gestures FRANGRE CIIM BLb ETIFE 2
SRR, MRETT— 2 EbH W, ASD B 1 idiae
T 1[§DH, ASDIR 2 12HHE=F— 3/, kv
TEMTI— 1 M7

HEHCTH Spatial =T —DZEFIRLLRLE, —F
T, transitive gestures {5 Ci ASD 1€ 1 i Spatial

55— 4 fEHH <, YT Content =7 2 [,

BPT =5— 1 B75o7, ASD J 2 ik Content =5
255 &b <, kYT Spatial =F— 3, BPT =
S— 2 R, Temporal =F— 1 fThHoTe,
Transitive gestures & B FBRE TR, MILLD
Content = —D &% 1 2R UI
TH=FBL VLT —FALTICDNTER 6,7 WEE
Wi,

V. & %

SRR Praxis SHE Sy 7Y —BRIT-oW0T
BB VT, BRER M o BRIz VT,

. BEAECHERENRAENAEIE- BT
TSR RAERIBEE POLICRELR, B4
BRI OV, BN OEMHEICE R
&5, BERIREIESP, Yes D> No D ZHR—7 L |
EBRLBINERE IR TR,

BT T AEIERRE A 9 BT TR 21T
FIFTERNOENS Zoia et al.(2002)90 RAENS, A
BHE TS R ChH MR BRE A5 sm
TEHILEHWE R, BRI D/ ERE
B U, ZORE OV TEHABRRMBLETHDE
ExbhD,

Fjo, T5— STV T, Mostofsky et al.(2006)
BT, Body Part For Tool (BPT) =7—%F¥EL
foo THUE, BB B CHE R VWE SRV 1T OB,
X IEHBEOLIRVE, ARUBCIEESE
Br=y—C, BEBICHELSTVW=F—LED
T B (Overton & Jackson(1973)'®, Boyatzis &
Watson(1993)'0, ABFETH, RADERY AP ER
B transitive gestures OBHGEREIZH 25T,

ERIZEEL T, ASD SHEREIChTPERZOx
S—PERShE,

SRR Praxis S Sy T U — O TR ~E R
FHERIZOWT

Praxis OMELRR RSB0, (G0 - FERR)
FEREL (B - B R A0 2 DT TIHREL, &
7., Praxis T BEERASHYERLICZ S LT,

RROTERFEELRITOWT, PVT-ROTFHEE:
EEHAS 5 8% 10 5 B(SD 17 4 A), RCPM OEIE A
¥ 36 AR AP 20.25(SD 5.14)THY, RCPM D 5~6
BRIRTEHFEAIL 21.06SD 4.30)THBI LMD | AR
FACB MU ER R E S RITIZA LR EE S
BLUEBRECBRIIFEDLN,

[BIE J5 (R AN - PR, M4 - 8 BAE AD). praxis THH

(transitive gestures, transitive gestures & B,

intransitive gestures (4 & 3k) . intransitive gestures
(HEFR) ) OHERE ™ 2 BES O EEIE L5
B BEFBEOEHRERNFED LN A - FEFRERE
DOFARA B - B AREIV A BICESERE
Hode, TD 1 DOERLLT, FHENR A, 11
BAA-VLBRDEODEOFREL, TOH F
BRI %E - TR BLEMR IR > T AT AR
HREZHND,

¥z, Praxis TEOEZPHRICEL T, FAMREELE
MEL7- 552, intransitive gesture (3 05K) I3 fthod 3 31
BH (transitive gesture, intransitive gesture (SE8BE) |
transitive gesture GERER)) X, FEICIEEHAN
Eholh, EHIT transitive gesture (T 2A4F ) A3
transitive gesture KOH BICTERENEPof, 20
R, ERR R E OHEMEERE R intransi-
tive gesture, pantomime(transitive gesture), object
use(transitive gesture GEB4E 1)) 3 FHIZA 1T
HREILI Stieglitz et al.(2011)° DL —F LI,

i E B A RETOT S O R, BRI
FEHEE YR CIE transitive gesture (3 EAE A ) |
intransitive gesture TIEnT—|TIEEA Y ST,
transitive gesture TOxZF—| spatial =T —H3h
Stz AULSITHIEE—5T 5 ¥, Spatial =
Fe—&iE, BRIE LB 7 B RO B & 455

39

AERTWIED, BEOREDEIEEEL NS,
Transitive gesture "C spatial error B3EVZLIE, HE
A A= VN E D CRORHREIE ZRE 58T
DB B EOBMSPEBEIPEMBIRE DR
EHEZLND,

IO I, ERFEEHROER RS MEBRIC
FBUNT, Action Input Lexicon, Semantics D% - #
L Semantics (Action). Action Output Lexicon &
WS- BT RS R E R DD . TiE
DOFIRIC LT ERH D FTTHEMENE X 5D,

BRHH Praxis S ST ) — ORI ~AS
2 ZlonT :

ASD 1B 2 OB OWTI, T 2480
PVT-R OFEFIEIR T L0bIE EERY EFEH
FEEICB WA SO BRI RSN LEREL, 2
DRICBNTEHBELTERTILERDD, ASD
B 2 10T RCPM IR W TH A& SAMEV VBN
RAEBNEN, BREAFOHFITERENEILPBE
<, MENEOBIERR+55 Thol-RIekb B X
bR,

2 £ L FE BRI CII SRR MM R E I W
TRERBIIREN TR,

2 BIXENENRLDEERERERUIR, LU
TefE BV OMEFEIEL, TITERFEZE RO R
LI EIpBH Dot

—-Dyd transitive gestures 1¥ ELFEFRRRE T, BRI
VLI, ASD R 24 LU BHRIE T B Chole,
LAl i BIFRRIC R L T B R RIIEF IR L
HERFEDRFAFICFRBEThHoILITER
DL FTEDDLR & EHAHIVEEmE R0
VR ATRE Th o e R R T, Zhud, ARBFSESm
L7z ASD IR 2 A0 EFEREMFMHTHIRFSNDLD
BIEO LI AT BB LAY, — 5T, intransi-
tive gestures (B M) HRREIL TR R EAIELY
HASD 2 B IERESHRN TE -7, | 4S5
BThRESEMN T E - TWic, Intransitive
gestures (R iX, [/ [T BUT THEn
LCiid, hFenaiamy—va ol V=X
Fy—%&FEITEATEY, Mostofsky et al. (2006)7%
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BRLTWASISC, ASD Rtttk E R RIC
BTN 2 Bivb, Stieglitz et al. (2011)®
T, intransitive gestures & transitive gestures O#F
FCZERHY, o0 gestures FRADFRIERRRD
AREREIS DU T TS, ATFFED ASD JE 2 460
transitive gestures O#FEIE, BRI E R R
HIREVBRSN TESEA &R U, UL, 3B
ARRERY | ADETIREIT L ANTRBIET . L &5
SRR RAT LA A ZER K & D ole, AHFEIL ASD IR 2
£ OBFRBFT CREOMRIILVARSY, 5%
ELIRTIL TS ERHBHEE X BB,

Flz ASD B 2 12DV v THL, 4 RO RSN - WA
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Abstract

1t is known that most of children with PDD(Pervasive Developmental Disorders) have a
weakness for gross motor performance. In this study, we researched motor development of two
ear-old children with PDD having weakness of gross motor performance. MKS motor ability test
for children and Test of Gross Motor Development- Il (TGMD- 1 ) were used to assess their gross
motor performance. As a result, almost all sub-test of MKS motor ability test for children was
below the standard. The result of TGMD- 11, their motor development age equivalents were

to 8months younger in locomotor subtest, more than 2years and 5Smonths younger in

5-y

around 7
object control subtest than their age. From these result, there is a possibility that motor

development of children with PDD is below the standard from Byears old. And, there is also a
possibility that the motor development age of object control was below that of locomotor. From
this research, children with PDD need intervention about gross motor ability from carly childhood.

Especially, we think that intervention about object controt ability is more tmportant.
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Abstract  To determine whether the Modified Checklist
for Autism in Toddlers (M-CHAT) in conjunction with the
routine 18-month health check-up identifies Japanese tod-
dlers with autism spectrum disorder (ASD). Two-stage
screening using the M-CHAT was conducted with 1,851
children attending the check-up. Final ASD diagnosis was
confirmed at age >3 years. Screening identified 20/51
children with ASD: 12/20 true positives were develop-
mentally delayed, whereas 16/22 false negatives were high-
functioning. Sensitivity was 0.476, specificity 0.986, posi-
tive predictive value 0.455, and likelihood ratio 33.4 for
children with ASD. With a few modifications, M-CHAT
screening successfully detected toddlers with ASD with
and without developmental delay and is a promising
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screening  tool to complement exXisting community
surveillance.

Keywords Autism spectrum disorder - Community-based
surveillance - Early detection - Modified Checklist for
Autism in Toddlers (M-CHAT) - Screening

Introduction

Autism spectrum disorders (ASDs) are lifelong develop-
mental disorders and the earliest symptoms start to mani-
fest overtly from the age of | year onwards. Since early
cducational intervention can optimize long-term prognosis
(Kamio et al. 2013; Rogers and Vismara 2008), carly
detection and diagnosis are crucial. The American Acad-
emy of Pediatrics (AAP) recommends that in addition to
broad developmental screening at 9, 18, and 24 months, all
children receive autism-specific screening at 18 and
24 months of age, and it cautions against a “wait-and-see”
approach for children with suspected ASD (Johnson and
Myers 2007). Although many screening tools are available
for children aged 18 months and older (Johnson and Myers
2007), several issues such as the optimal age for screening,
general developmental surveillance versus standardized
autism-specific screening, and barriers to standardized
screening remain to be answered by a series of longitudinal
studies (Barton et al. 2008; Charman et al. 2001). More-
over, most screening tools have been evaluated in clinical
samples referred for specialized assessment (Allen et al.
2007; Eaves et al. 2006) or in a mixture of clinical and
population-based samples (Robins et al. 2001); only a few
have been examined in total population studies (Baird ct al.
2000; Dietz et al. 2006; Pandey et al. 2008; Robins 2008).
Also, parents who do not suspect their child to have ASD
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may respond to the same screening questions differently
from those who do suspect it, and the results of screening
should be interpreted cautiously if screening tools are used
outside the setting in which their psychometric properties
are known to apply (Gray et al. 2008).

Among the autism screening tools available, the
Checklist for Autism in Toddlers (CHAT) (Baron-Cohen
et al. 1992) was the first. In a total population study
(n = 16,235) with follow-up from age 18 months up to
7 years (Baird et al. 2000), two-stage CHAT screening of
{8-month-old children identified 10 of 94 children with
Pervasive Developmental Disorders (PDDs) using the
high-risk threshold, showing a sensitivity of 0.106, a
specificity of 1.00, and a positive predictive value (PPV) of
0.833. In another study, two-stage screening of 31,724
children aged 14-15 months using the Early Screening of
Autistic Traits Questionnaire (ESAT) identified 18 children
who were diagnosed with ASD at an average age of
23.3 months, giving a PPV of 0.25 (Dietz et al. 2006). The
Moadified Checklist for Autism in Toddlers (M-CHAT) was
developed as a more sensitive alternative to the CHAT
(Robins et al. 2001) and has been extensively validated
(Chlebowski et al. 2013; Pandey et al. 2008; Robins 2008;
Kleinman et al. 2008), although its psychometric propertics
confirmed through long-term follow-up were determined
for a combined clinical and low-risk sample (Kleinman
et al. 2008). Against this background, the present study
evaluated the utility of M-CHAT screening for Japanese
toddlers in primary health settings. We targeted children
aged 18 months for practical reasons: all Japanese children
have a regular general health check-up at 18 months of
age, as stipulated by the Maternal and Child Health Act,
and the attendance rate is over 90 % (Mothers” & Chil-
dren’s Health & Welfare Association 2007).

Methods
Catchment Area

The catchment arca was the suburbs of Fukuoka City, one of
the biggest cities in Japan. Its total population is 93,093
according to the 2003 administrative register. The 2000
national census shows that 74 % of the working population is
employed in manufacturing with the remainder working in the
commerce, service, agriculture, forestry, or fishery sectors.

Participants
From April 2004 to March 2007, 2,141 children (95.4 % of
the 2,245 total population cohort) attended the routine

18-month health check-up at a local health center. Written
informed consent to participate in this study was obtained

@ Springer

from the parents of 2,113 children (consent rate = 98.7 %).
Exclusion of 262 children without any follow-up data after
age 3 left 1,851 children (87.6 %) for the subsequent anal-
yses (Table 1). The 262 children excluded and the remaining
1,851 children were not significantly different in terms of sex
ratio, mean age at M-CHAT screening, or screening results.

Screening Tool
Children were screened using the Japanese version of the

Modified Checklist for Autism in Toddlers (M-CHAT-JV).
Its high mother-f

ather and test—retest reliability as well as
concurrent and discriminant validity for Japanese toddlers
have been reported (Inada et al. 201 1). The majority of the
Japanese general population aged 18 months has been
confirmed to manifest all of the preverbal social behaviors
screencd by the M-CHAT-JV (Inada et al. 2010).

Because the original M-CHAT was intended to target
children aged 2 (Robins et al. 2001), we assumed that the
threshold might miss some children aged 18 months in a
non-selected population. A preliminary analysis of data
from the first one hundred 18-month-old children showed
that the total 3 criteria used in the original study (Robins
et al. 2001) still worked to identify possible cases (n = 7),
but the critical 2 criteria identified only one in 100 children
and missed 6 of 7 possible cases. In light of this, we
modified the original threshold by defining 10 items as our
key item set (comprising the original 6 items and newly
added items 6, 20, 21, and 23) and lowered the threshold
for the first-stage screening by replacing the original first-
stage threshold of “any 3 from the total 23 or any 2 from
the critical set criteria™ with “any 3 from the total 23 or
any 1 from the critical set criteria”. For the second-stage
screening, we adopted the original threshold, namely a total
of 3 or any 2 from the critical set criteria.

Procedure: Screening and Follow-Up

1. Sereening using the M-CHAT (Fig. 2) Our two-stage
screening consisted at the first stage of administering the
M-CHAT-JV at 18 months of age (any 3 from the total
23 orany I from the critical set criteria) and at the second
stage of a follow-up telephone interview (FUI) at
19-20 months of age (any 3 from the total 23 or any 2
from the critical set criteria). The FUI followed a
translated script with specific examples in which all
failed items were reviewed with a parent in accordance
with the original procedure (Robins et al. 2001). When
reviewing the failed responses with the parents, trained
interviewers did not use the term “fail” and attempted not
to cause anxiety or distress for the parents. They also
offered feedback or advice when necessary. Parents
were provided concrete examples of the target behaviors
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Table 1 Characteristics of participants

Participants classified as having ASD (n = 51)

n (%), mean (SD), range

Total participants (n = 1851)
n (%), mean (SD), range

Sex ratio, M : F 35: 16

Age at M-CHAT-JV (months) 18.6 (0.6) 18-21
M-CHAT-JV total (failed items) 4.1 (3.2) 0-13
M-CHAT-JV critical 10 (failed items) 23(22)0-8

1.9 (0.8) 1-3

Age at final evaluation 50.6 (14.2) 33-73
1Q/DQ" 80.1 (26.7) 20~134
26 (51.0 %)

Number of evaluations

Developmental delay®

942 : 909

18.7 (0.6) 17-26
1.0 (1.4) 0-13
0.3 (0.9) 0-8

Participants diagnosed with ASD by the research team (n = 34)

AD : other ASD, (boys)

No. of evaluations

16 (14) : 18 (1)
2.3 (0.6) 1-3

494 (11.5) 33-73
340 (4.7) 24.5-44.5
25.5 (7.5) 11-39
13.4 (3.8) 9-23

Age at final evaluation (months)
CARS total scores

ADI-R toddler total scores®
ADOS (a) + (b) toia} scores"

1Q/DQ 82.1 (28.1) 20134
>85 17
70-84 4
50-69 8
35-49 4
<35 I

AD autistic disorder, ADI-R the Autism Diagnostic Interview-Revised, ADOS the Autism Diagnostic Observation Schedule, ASD autism
spectrum disorder, CARS the Childhood Autism Rating Scale, M-CHAT-JV the Japanese version of the Modified Checklist for Autism in

Toddlers

* 43 of 51 participants were assessed by standardized intellectual/developmental tests

b
€ 30 participants were evaluated using the ADI-R

419 participants were evaluated using the ADOS

in order to help our judgment of their responses. If the
child continued to fail the M-CHAT-JV after the FUI,
the family was told that their child was not doing some
things that were important for social communication at
this age and an evaluation was recommended (Fig. 1).

2. Diagnostic evaluation at age 2 Screen positives were
invited for diagnostic evaluation at age 2. Evaluations
were conducted by the research team consisting of child
psychiatrists, licensed psychologists, and primary care
nurses who were already familiar with the children with
special needs. The evaluation instruments included the
Japanese versions of the Childhood Autism Rating Scale
(CARS) (Kurita et al. 1989; Schopler et al. 1988), the
Autism Diagnostic Interview-Revised (ADI-R) (Tsuchiya
etal. 2012: Lord et al. 2000), and the Autism Diagnostic
Observation Schedule (ADOS) (Lord et al. 1994).
Children who were evaluated at age 2 were invited for
full evaluation at ages 3, 4, and 5, irrespective of the
diagnosis at this age.

In addition (o the 43 participants with 1Q/DQ data, 8 participants were clinically judged on the presence of developmental delay

3. Routine 3-year health check-up Children at age 3
received a routine health check-up including pediatric
examination and parental interview by primary care
nurses. Parental interviews were conducted based on a
checklist containing autism-specific items derived
from the ADI-R. The items included in the checklist
comprised 10 social domain items, 8 communication
domain items, and 2 repetitive or restricted behavior
items. Among the 20 items in total, 7 items were
picked up from the conventional checklist used for the
routine health check-up at age 3 and 13 items were
modified from the ADI-R items and newly added.

The social domain items inquire about eye contact, facial
expression, nodding as yes, interest in peers, attracting
adults’ attention, point following, showing as joint atten-
tion, play with mother, play with peers, and social refer-
ence. The communication domain items ask about
imitating what mother does, pretend play by himself/
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Fig. 1 Study design

Total population cohort

(n=2,245)
1 Not received 18-month
‘ health checkup
18-month health check-up (+ M-CHAT)
(n=2,141)
I IC¢)
v
(n=28)
l Informed consent (IC) (+) (n=2,113)
follow-i
l Total participants (n=1,851) I No follow-up cata
l (n=262)

Diagnostic evaluation
at age 2 (n=38)

'

3-year heaith check-up

(n=1,845) I:

Y.
Community day care

N

& local day nurseries/
/ kindergartens

h 4
School entry health

Diagnostic evaluation

at age 3-5 years (n=34)

check-up

herself, pretend play with others, saying only words, saying
his/her name, speaking 2-word sentences, understanding
what he/she is said, and using why or what questions. The
repetitive or restricted behavior domain items ask about
being upset when a routine is broken or when in new
environment, and stereotyped movement.

In a pilot study of 39 consecutive children who received
the 3-year health check-up, failing more than 3 social or
communication items produced a sensitivity of 0.857 and a
specificity of 0.400 (Kamio et al. unpublished). Therefore,
in the present study, this threshold in combination with
behavioral observation by the primary health professional
was used to detect false negative children at age 3. Among
1,830 children whose item records had no missing data,
2.24 % (41/1,830) failed more than 3 items, suggesting that
the second screening at age 3 may be helpful for detecting
false negatives.

The 20-item autism-specific checklist used was created
in order to follow up as many false negatives as we could at
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age 3. That is, children who were suspected of having ASD
at age 3 based on the parental interview using the checklist
or on behavioral observation during the medical examina-
tion were invited, along with screen-positive children, for
full follow-up evaluation including the CARS, ADI-R, or
ADOS at ages 3, 4, and 5.

4. Community day care and local day nurseries/kinder-
gartens More than 90 % of the participating children
went to local day nurseries or kindergartens during
preschoolerhood, and children with special needs were
referred to community day care centers. The research
team members (primary care nurses) regularly visited
these centers to monitor, consult on, and obtain clinical
information about the children with special needs
during preschoolerhood.

5. School entry health check-up Children at age 5
received a health check-up before school entry. For
children with developmental concerns, detailed
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interviews were conducted with the children and
parents using an interview-based instrument, the
Pervasive Developmental Disorders Autism Society
Japan Rating Scale (Ito et al. 2012), and an IQ
assessment was conducted by our research team.

Because diagnostic judgments by experienced clinicians
are considered to be the “gold standard™ for autism diag-
nosis (Volkmar et al. 2005), final diagnosis was decided
according to DSM-IV-TR (American Psychiatric Associa-
tion 2000) on the basis of all available information
obtained after age 3 by the research team. 1Qs/DQs were
assessed by different measures depending on mental age,
using the Tanaka-Binet Intelligence Scale V for children,
the Enjoji’s Analytical Developmental Test under age 4, or
the Japanese version of the Wechsler Inteligence Scale for
Children-Third Edition (WISC-III) at age 5.

Clinical measures were compared by group with the use
of ANOVA and the Bonferroni multiple comparison test.
The proportion of boys versus girls, developmental delay
versus high-functioning, and the presence/absence of the
targeted problems were compared with use of the Chi
square test. Statistical analysis was performed using SPSS
software. The protocol of this study was approved by the
Ethics Committee of the National Center of Neurology and
Psychiatry. This study was performed in accordance with
the ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments.

Results

Throughout the screening and surveillance process of the
1,851 children, we identified S1 children with ASD: 20
screen positives, 22 screen negatives, and 9 non responders
(i.e., children who needed FUI but were missed among the
attrition group) (Figs. 1, 2). Thirty-four children were
directly evaluated by the research team (minimum ASD).
Sixteen were diagnosed with autistic disorder (AD). Table |
outlines their demographic and diagnostic characteristics. In
addition, 17 children were clinically judged by the research
team to have ASD on the basis of available information, such
as that from local clinicians, which brought the total number
of children with ASD up to 51 (maximum ASD).

Prevalence rate was estimated to be 0.0184 (95 % confi-
dence interval [CI] 0.0123-0.0245), and 0.0276 (95 % CI
0.0201-0.03501) for minimum and maximum ASD, respec-
tively. The boy/girl ratio of 2.8 and 2.2 and proportion of
developmental delay of 382 and 529 % in the 34 and 51
children with ASD, respectively, were in parallel with the
latest reported figures (Kim et al. 2011), indicating the rep-
resentativeness of this sample. Regarding AD, the prevalence
rate was estimated as 0.0086 (95 % C1 0.0044-0.0129).

The sensitivity, specificity, PPV, and likelihood ratio
(LR) for maximum ASD, minimum ASD, and AD through
both the first-stage screening and the entire two-stage
screening are shown in Table 2. Calculations for the two-
stage screening including FUT were based on 1,727 children
after excluding 124 FUI non-responders. Re-screening with
FUI improved the specificity, PPV, and LR but reduced the
sensitivity for maximum and minimum ASD and AD. Since
probability is influenced by prevalence of the disorder
studied, we calculated the posttest probability assuming that
a prevalence rate of 2.5 % for all ASDs according to Bayes’
theorem, giving a posttest probability of 0.47 and 0.51 for
maximum and minimum ASD, respectively. These figures
mean that almost one in every two screen positives will
subsequently be diagnosed with ASD.

Among 319 screen positives at the first stage who nee-
ded FUIL only 195 were followed (response rate 61 %).
One-hundred twenty-four non-responders (NR) had a sig-
nificantly lower mean total M-CHAT-IV score (mean
2.81 £ 1.85) than the 195 responders (mean 3.35 - 2.15)
(r = 2.32, p < 0.05) and included significantly more girls
(50 vs. 37 %) (> = 2.32, p < 0.05), while neither group
differed significantly in regard to age at M-CHAT-IV,
critical items, or the proportion of nonverbal children at
18 months of age. Of the 124 NR, 9 were identified as
having ASD before they were evaluated by our research
team, 5 of whom had sought professional help regarding
language delay.

The true positives (TP, n = 20), false positives (FP,
n = 24), false negatives (FN, n = 22), and true negatives
(TN, n = 1661) were compared according to demographic
and diagnostic characteristics (Table 3). Although TP had
significantly higher M-CHAT-JV total and critical scores
than FP, FN, and TN (ps < 0.001), TP could not be dis-
criminated from FP or FN by either sex ratio, maternal age
at childbirth, perinatal problems, mother’s feeling of dif-
ficuity with child rearing at 18 months, or mother’s con-
cerns about the child’s emotional or behavioral difficulties
at 3 years. A comparison between TP and FN revealed that
CARS, ADI-R, and ADOS scores at 3 years or older did
not significantly differ between TP and FN, but there were
significantly more children with developmental delay
among TP (60 vs. 27 %, p < 0.05). As for the 24 FP cases,
mothers of 22 children reported finding child-rearing dif-
ficult on the routine 18-month health check-up question-
naire, and those of 12 children expressed some concern
about their child’s emotional or behavioral difficulties on
the routine 3-year health check-up questionnaire. Although
there were not necessarily objective records available to
support their reports at or above 3 years of age, one boy
had a DQ of 61 at 2, and 3 boys were clinically judged as
having mild developmental delay at the 3-year pediatric
check-up. In addition, the research team evaluations
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Fig. 2 Results of screening. Non-responders are children who needed a follow-up telephone interview but were missed among the attrition group

Table 2 Psychometric properties of the M-CHAT-JV screening

Sensitivity 95 % Cl

Specificity 95 % CI

PPV 95 % CI Liklihood ratio 95 % CI

Maximum ASD Ist 0.725 (37/51) 0.843 (1,518/1.800) 0.116 (37/319) 4.631
0.594-0.828 0.840-0.846 0.095-0.132 3.703-5.382
Ist 4 2nd 0.476 (20/42) 0.986 (1,661/1,685) 0.455 (20/44) 33.433
0.351-0.596 0.983-0.989 0.335-0.569 20.228-52.908
Minimum ASD Ist 0.765 (26/34) 0.839 (1,524/1,817) 0.082 (26/319) 4.742
0.603-0.875 0.836-0.84] 0.064-0.093 3.670-5.497
Ist + 2nd 0.613 (19/31) 0.985 (1,671/1,690) 0.432 (19/44) 41.579
0.457-0.748 0.982-0.988 .322-0.527 25.967-60.921
AD Ist 0.625 (10/16) 0.832 (1.526/1,835) 0.031 (10/309) 3712
0.388-0.815 0.830-0.833 0.019-0.041 2.276-4.885
tst 4 2nd 0.500 (7/14) 0.978 (1,676/1,713) 0.159 (7/44) 23.149
0.274-0.725 0.977-0.980 0.087-0.231 11.695-36.670

“Maximum ASD” referred to 51 children who were classified as autism spectrum disorder (ASD) based on available information

“Minimum ASD™ referred to 34 children who were directly evaluated and diagnosed as ASD by the research team. *AD™ referred to 16 children
who were directly evaluated and diagnosed as autistic disorder by the research team

PPV positive predictive value

confirmed two subthreshold ASD cases: one girl was
diagnosed with ASD at both age 2 (1Q 68) and 3 (1Q 89),
but at age 4 (IQ 123) the symptoms no longer met the
diagnostic criteria. Another boy was a floppy infant with
autistic features at age 2, and subsequently motor devel-
opmental delay became apparent with reduced autistic
symptoms.
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Discussion

This study aimed to examine prospectively the utility of an
autism-specific screening in conjunction with community
developmental surveillance for a non-selected Japancse
population. Two-stage screening with the M-CHAT-JV
identified 20 of 51 children with ASD across all intellectual
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Table 3 Comparison of demographic and diagnostic characteristics: true positive, false positive, false negative, and true negative

False positive False negative True negative

True positive

M (SD)

n

M (SD)

n

M (SD)

n

M (SD)

n

<0.05
>0.05"

8.2

835 : 826

1,661

15:7

o

14

. F)

Sex ratio (M

0.1

0.5 >0.05

18.7 (0.6}
0.8 (1.0)

1,661

18.7 (0.7)
17 (16)

22 08(1.2)

o
o

18.5 (0.5)

24

18.6 (0.5)
6.3 (3.0)

20
20

Age at M-CHAT-JV (months)

M-CHAT-IV total

TP > FP>FN>TN

<0.001
<0.001
>0.05

238.0
322.0

1,661

o
o1

24 4520

24

TP > FP >FN>TN

>0.05
>0.05

0.9

3049.3 (419.4)

1.8

>0.03

0.5

(1.2)

25

20 35Q.0
18 382 (2.1)

M-CHAT-JV critical 10

39.0 1.7y

23
23

Gestational age (weeks)

Birth weight (g)

3029.6 (425.2)

22
22

3130.3 (389.5)
30.8 (4.6)

24 6:

2949.5 (517.7)
302 (5.1

24

20

Maternal age at childbirth

18

15

19 4

Perinatal problems (present: absent)

>0.05

35

1633

1,659

Mother’s feeling of difficulty with

child-rearing at 18 months

(present: absent)

<0.001
>0.05"

142
39

15 1,646 1120 : 526

7:

22

08

12

20

8:6

4

Mother’s concerns about the child’s

emotional or behavioral difficulties

at 3 years (present: absent)

CARS total

TP, FN > FP
TP > FP

<0.001°
<0.05°
<0.01”

145
43

9.9
0.9

26.4 (1.9)

4
4
3
5

32.8 (4.0)
12 23.0 (4.9)

12
10
18

237 (5.1)

10
6
2

342 (5.7)
26.9 (9.0)

20
17
9

15.5 (9.8)
6.7 (3.8

165 (7.1)

1.0 (0.0)
91.1 (15.6)

ADI-R toddler total

TP, FN > FP

12.7 (3.9)
88.3 (26.0)

137 3.7

ADOS (a) + (b) total

1Q/DQ

>0.05

782 (6.7)

11

20 733717

11

<+ o o o

o= O

o - o o

L =

70-84

50-69

35-49

<35
Developmental delay (%)

TP > FP

<0.005
<0.05

8.9
4.6

424 (17 %) 6/22 27 %)

12120 (60 %)

TP > EN

* Three groups of TP, FN, and FP were compared using the Chi square test

® Three groups of TP, FN, and FP were compared using ANOVA
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functioning levels. This indicates that the autism-specific
screening at 18 months of age in primary health settings is
feasible and useful when combined with community-based
surveillance for preschoolers.

The controversial issue regarding the age of screening
was partly answered in this study. Our findings indicate
that the age of 18 months can be applied with acceptable
predictive values, better than those in the earlier pioneering
work (Baird et al. 2000). A possible explanation for why
the M-CHAT-JV screening could identify children with
ASD at this age is that the M-CHAT items might represent
age-specific social development such as joint attention and
pretend play that few typically developing children lack at
18 months (Inada et al. 2010; Oosterling et al. 2010), and
that it could detect nonverbal social maldevelopment even
in children with high-functioning ASD (HFASD). In the
present study, only 30 % of 20 detected children with ASD
had 1Q at or above 85 and the 60 % had IQ/DQ below 70
(see Table 3). We found that the proportion of children
with IQ/DQ below 70 was significantly greater among truc-
positive children than false-negative children, although the
severity of autistic symptoms assessed by the CARS, ADI-
R, or ADOS at 3 years did not differ between them. This
finding suggests that the parent-report M-CHAT-JV
screening measure at [8 months was more sensitive to low-
functioning ASD than to high-functioning ASD, similar to
carlier studies with unselected/low-risk children (Pandey
et al. 2008; Kleinman et al. 2008; Baron-Cohen et al. 1996)
in which detected children were mainly developmentally
retarded. If the reduced sensitivity to high-functioning
ASD is partly due to a lack of parental awareness, in
addition to the parent-report M-CHAT-JV questionnaire, it
could be possible to improve sensitivity by direct obser-
vation of some of its items by primary health nurses. In
order to examine this hypothesis, a prospective study is
currently underway to compare the sensitivity of the par-
ent-report M-CHAT alone with that of the M-CHAT plus
direct observation.

We recognize that we could not evaluate all screen-
positive children directly, but we did instead clinically
judge children who were not directly evaluated based on
the information available from community surveillance.
Since early detection of ASD should be economically
balanced with existing surveillance procedures (Charman
et al. 2002), in the absence of any better alternative screen,
we recommend enhancing community developmental sur-
veillance by supplementing it with the M-CHAT screen-
rescreen procedure. Although a one-point screening model
may be cost-effective, we conclude that a comprehensive
model comprising repetitive screening and subsequent
community surveillance will be more appropriate, consid-
ering the various developmental trajectories of children
with ASD (Fernell et al. 2010; Robins et al. 2001). An
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advantage of the time lag associated with the screen-
rescreen procedure might be that it gives parents time to
pay attention to their child’s ongoing social development.
To answer definitively the issue about the optimal age of
screening, more empirical studies are needed and the
merits and demerits for each screening procedure should be
determined based on long-term follow-up data.

Our results indicated that there were at least twice as
many children with HFASD missed (n = 8) as those
detected (n = 16) at screening, which is consistent with
Kleinman et al. (2008). In general, parents seem to be
unaware of reduced social development in their child with
HFASD. However, there is the possibility that these missed
children show a different developmental trajectory in the
very early years from that of the detected children.

Many clinicians will likely be concerned at the high
screen-positive rate at the first stage of screening (17 %)
because parents of children who were incorrectly suspected
of having ASD might suffer unnecessary distress. This high
rate might be related to the high attrition rate of 39 % (124/
319) between the two stages. Since we could not system-
atically investigate the attrition group (the non-responders),
details of the referral pattern for children with ASD who
were screen positive at the first stage but who were later
missed are not clear in this study. If we raise the first-stage
screening threshold to approach the original one (any 3
from the total 23 or any 2 from the critical set criteria), this
reduces screen positive cases (n = 39), and as a result
slightly increases the PPV from 0.455 up to 0.462 (18/39)
but also reduces the sensitivity from 0.476 up to 0.439.
Closer inspection reveals that mothers of the majority of
the false-positive children actually had been concerned
about their child-rearing by age 3, and through evaluations,
several children were confirmed to have problems in either
cognitive, language, social, or motor domains even though
the symptoms did not meet the diagnostic criteria for ASD.
These findings could suggest that the false-positive cases in
our study might have neurodevelopmental symptoms that
extend beyond those of ASD, which are in common with
those seen in many children referred to clinics (Gillberg
2010). Following this thought further, the M-CHAT
screening at 18 months may be sensitive to children with
mild but overlapping neurodevelopmental problems in
multiple domains to some degree. This issue should be
investigated in future studies using a comprehensive neu-
rodevelopmental assessment tool.

Two major limitations exist in the current study. First,
although efforts were made in cooperation with local day
nurseries and clinicians to identify missed screen-positive
and ASD-suspected screen-negative cases, the attrition rate
was high and community-based developmental surveillance
was not then sufficient in itself to monitor all children. The
final diagnosis of 17 ASD cases was made based on such
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indirect information. There is also the possibility that we
missed a subset of children with ASD, particularly those with
milder autistic symptoms, average intelligence, or girls, for
whom diagnosis of ASD tends to be delayed (Mandell et al.
2005; Shattuck et al. 2009). As a result, the sensitivity and
specificity of the M-CHAT-JV that we calculated based on
these results can only be considered estimates of their upper
bounds. Second, although various standardized instruments
were used for case ascertainment of strictly defined ASD
cases, the most standard ones such as the ADOS and ADI-R
were not available in Japan at the beginning of this study. The
total prevalence rate in our study is similar to the latest figure
available from a study using strict scientific methodology
(Charman et al. 2002), which indicates the quality of case

ascertainment in our study.

In summary, two-stage autism-specific screening using
the M-CHAT with some modification of the threshold
could cffectively identify Japanese children with ASD,
even HFASD. We would like to emphasize that not only
screening but also continual community-based develop-
mental surveillance is necessary for detecting children with
ASD. Such enhancement of multidisciplinary community
ssessment should result in promoting the development of
children with ASD and improve their quality of life (Kamio
et al. 2013).
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the strengths and difficulties questionnaire
among Japanese school-aged children
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Abstract

Background: Although child mental health problems are among the most important worldwide issues,
development of culturally acceptable mental health services to serve the clinical needs of children and their families
is especially lacking in regions outside Europe and North America. The Strengths and Difficulties Questionnaire
(SDQ), which was developed in the United Kingdom and is now one of the most widely used measurement tools
for screening child psychiatric symptoms, has been translated into Japanese, but culturally calibrated norms for
Japanese schoolchildren have yet to be established. To this end, we examined the applicability of the Japanese
versions of the parent and teacher SDQs by establishing norms and extending validation of its psychometric
properties to a large nationwide sample, as well as to a smaller clinical sample.

Methods: The Japanese versions of the SDQ were completed by parents and teachers of schoolchildren aged 7 to
15 years attending mainstream classes in primary or secondary schools in Japan. Data were analyzed to describe
the population distribution and gender/age effects by informant, cut-off scores according to banding, factor structure,
cross-scale correlations, and intemal consistency for 24,519 parent ratings and 7,977 teacher ratings from a large
nationwide sample. Inter-rater and test-retest reliabilities and convergent and divergent validities were confirmed
for a smaller validation sample (total n = 128) consisting of a clinical sample with any mental disorder and community
children without any diagnoses.

Results: Means, standard deviations, and banding of normative data for this Japanese child population were obtained.
Gender/age effects were significant for both parent and teacher ratings. The original five-factor structure was replicated,
and strong cross-scale correlations and internal reliability were shown across all SDQ subscales for this population.
Inter-rater agreement was satisfactory, test-retest reliability was excellent, and convergent and divergent validities were
satisfactory for the validation sample, with some differences between informants.

Conclusions: This study provides evidence that the Japanese version of the SDQ is a useful instrument for parents and
teachers as well as for research purposes. Our findings also emphasize the importance of establishing culturally
calibrated norms and boundaries for the instrument’s use.

Keywords: Child mental health, Questionnaire, Reliability, Validity, Normative banding, Strengths and difficulties
questionnaire
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Background

Mental health problems affect 10-20% of children and
adolescents worldwide [1], and substantial evidence indi-
cates continuity in psychopathology from childhood into
adulthood [2-4]. Despite heightened public concern in
Japan for childhood mental health problems [5-7], many
of these children remain unidentified and have no access
to professional support due to various barriers including
an insufficient specialized community health service sys-
tem and parents or school teachers having inadequate
knowledge of and stigma against child mental health
problems. Recognizing this urgency, the Japanese Minis-
try of Health, Labour and Welfare has provided basic
training opportunities for primary health professionals
and promoted multidisciplinary work in the community
since 2008. In addition, in 2009, the Ministry of Education,
Culture, Sports, Science and Technology revised the
School Health Act to strengthen the role that school
personnel play in the early identification of children with
mental health problems.

To support such initiatives, we need to develop reli-
able and valid measurement tools of psychopathological
symptoms in Japanese children. At present, among the
various questionnaires available for measuring mental
health problems in children and adolescents, the Child
Behavioral Checklist (CBCL) [8] has long been viewed as
the “gold standard” because of its comprehensive nature.
Although the CBCL is a solid instrument for conducting
in-depth assessment, the 25-item Strengths and Difficul-
ties Questionnaire (SDQ) [9] may be more suitable for
screening purposes. The SDQ was created by Goodman
by adding items on concentration, peer relations, and so-
cial competence to the established Rutter questionnaires.
Because the SDQ measures not only behavioral prob-
lems but also the strengths of children and adolescents
aged 4-16 years [10], parents and teachers can easily
complete it. Furthermore, authorized translations of the
SDQ are available free of charge [11]; http://www.
sdginfo.com. Due to its ease of use, the SDQ has now
been translated into more than 75 languages and exten-
sively validated in clinical and community samples
[12-25]. These prior studies revealed that population-
specific SDQ norms vary widely across countries.

To the best of our knowledge, only one study has ex-
amined the Japanese version of the SDQ. That study an-
alyzed parent ratings in a community sample of 2,899
children aged 412 years [18] and found a gender effect
on parent ratings, showed cut-off scores according to
score banding, and confirmed its five-factor structure
and satisfactory internal consistencies. However, given
the value of having multiple informants reporting on
children’s mental health problems especially for psycho-
logical assessment [26,27], we must examine whether its
psychometric properties differ by rater. Also, to evaluate

clinical usefulness, we need to examine it in a psychiatric
clinical population as well as in a community popula-
tion. The urgency to enhance school mental health care
necessitates establishing culturally calibrated norms for
Japanese schoolchildren based on a nationwide sample
rather than on data from a restricted local area. Therefore,
this study examined the applicability of the Japanese ver-
sion of the SDQs for parents and teachers by establishing
norms and cut-offs according to bandings and extending
validation of its psychometric properties to a large, nation-
wide, and representative sample as well as a smaller clin-
ical sample.

Methods

This cross-sectional epidemiological study investigated
the score distribution with gender and age effects, factor
structure, reliability, and validity of the Japanese versions
of the parent and teacher SDQs.

Participants and data collection

Participants comprised a large-sized sample recruited
from primary and secondary schools (normative sample)
and a small-sized sample (validation sample) that was lo-
cally recruited. The schools were recruited countrywide
with assistance from the Japanese Ministry of Education,
Culture, Sports, Science, Technology and local govern-
ment boards of education. We did not include private
schools, national schools, or schools for handicapped
children, Data were collected between December 2009
and March 2010 at the end of the Japanese school year
to ensure that teachers knew their students well.

Normative sample

The parent SDQ to be completed at home was distrib-
uted to all parents of schoolchildren (aged 7-15 years)
attending mainstream classes in 148 primary schools
and 71 secondary schools in the 10 geographical areas
making up Japan, with a letter from the investigators
and school principals informing them about the study.
From the parents of 87,548 children, 25,779 returned
questionnaires to the investigators (29.4% response rate).
Among these schools, 142 primary schools and 69 sec-
ondary schools (2,769 classes) agreed to participate in
the teacher rating portion of the study. First, parents
were informed about the study with a letter from the in-
vestigators and school principals. Second, among school-
children whose parents gave written consent, classroom
teachers chose 4 children (2 boys, 2 girls) per class using
a predetermined rule. In classes where less than 4 par-
ents gave consent, teachers were asked to complete the
questionnaire for all children whose parents who con-
sented. We received 8,272 questionnaires rated by 2,183
teachers (78.8% response rate; 2,183/2,769). Among all
questionnaires returned, we excluded 1,260 parent



