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Clinical application of M-CHAT and CHAT-23 for autism screening

REN Shuang, MA Hong-Wei, HU Man, WANG Li-Bo, WANG Lin, LI Fang, SONG Ying, TAN Ying-Hua. Department of
Developmental Pediatrics, Shengjing Hospital of China Medical University, Shenyang 110004, China ( Ma H-W, Email .
mahongwei1960@ yahoo. com. cn)

Abstract: Objective To analyze and compare Modified Checklist for Autism in Toddlers (M-CHAT) and Checklist
for Autism in Toddlers-23 (CHAT-23) in terms of clinical applicability, and to provide a basis for the understanding of
early specific clinical manifestations of children with autism. Methods A total of 350 children aged 18-36 months who
visited the Department of Developmental Pediatrics of Shengjing Hospital of China Medical University were enrolled as
subjects. Of the 350 children, 284 who had not been previously diagnosed with autism were screened according to the two
checklists. Sixty-eight confirmed cases of autism (including two of the 284 screening subjects diagnosed with autism) were
assigned to the autism group, and 278 of the 284 screening subjects (except six children diagnosed with autism, mental
retardation or cerebral palsy) were assigned to the control group. The two groups were compared with respect to the positive
rate for each item in the checklists. The efficacy of the M-CHAT and CHAT-23 assessment criteria was evaluated by
comparative analysis. Results ~ The autism group showed the highest positive rate for Item 9. There were significant
differences between the two groups in terms of the positive rates for all items except Item 16 (P <0.05). When the
assessment criterion was that autism was confirmed if there were positive results for at least 3 of a total of 23 items, M-
CHAT showed the lowest rate of missed diagnosis (0% ) ; when the assessment criterion was that autism was confirmed if
there were positive results for at least 6 of a total of 23 items, CHAT-23 showed the lowest rate of misdiagnosis (1.77% ).
The specificity of M-CHAT is lower than that of CHAT-23 (P <0.05). There was no significant difference in sensitivity
between the two checklists (P > 0. 05). Conclusions CHAT-23 is more suitable than M-CHAT for clinical autism
screening due to higher specificity, as well as having the advantages of low cost, easy completion,high efficiency and easy
result judgment. [ Chin J Contemp Pediatr, 2012, 14(12) :946 —950 |

Key words: Autism; M-CHAT; CHAT-23; Child

[ Wi F 112012 - 04 - 265 [ &[] [} 12012 - 06 - 07
[EH RN S, &, LR A
LEfE1RE I RRE T, 2.

- 946 -



F14EF 12
2012 12 H

8 % K OLA A

Chin J Contemp Pediatr

Vol. 14 No. 12
Dec. 2012

PICMUAE 8 3 295 T 30 &I, B2 WL, KW
FHBAE FTHES KW T 06T i i
e JLEREAR , PR EF R BiLS BOCH S, HT, e
NP Z W 3 2 i A TR 8 v A
SEFT R 3R (Clancy Autism Behavior Scale, CABS) |
PMAEST A+ 3% ( Autism Behavior Checklist, ABC)
o [E f 4 JLIRJHCRE 5 3E ( The Checklist for Autism in
Toddlers, CHAT) , it 4 4 [ AT fn) 56 Bk R Y
21 )L 4E 2 22 ( The Modified Checklist for Autism
in Toddlers, M-CHAT) & 7 # Virginia Wong Z{#Z
it M-CHAT rh 2 KI5 &R 43 1 CHAT &k A 5
WEEHR o3 AT T A 2 AR Bt 1Y 0L AE O A & 3R
CHAT-23 47 815% o

HWFFTFEW , CABS #il ABC 1] B 5d& FH TRy K
SERY JLEER A, I B ALK SR A A ABC £y
HEXHEZ, FBIAG R ERA, 10 CHAT BIH
B, VRO AIRT A Ty A RN & (I 12 R
K, CHAT-23 A L 4L M-CHAT, 5 M-CHAT
A B 32 B DA 3 BR300 9 1 i 3
—SEVEAEFR A ( ASR) , M-CHAT X6 477 575 B 4 1 %
PEATHLE R 2R ), AHERR 8K R A B iR B 5 | ke fi
PR, Wi A Virginia Wong AN FKAKAERLIE
8 1 24 AN T S8 A A, 009 B P L 2 32 4 32 2 T
ViR o ASTRBIR F M-CHAT F1 CHAT-23 X >k F Bt
KA LS 18 ~36 A L #-A7 4, il %)
L 33K T S AR A% Lo T H A B BB i, PR35
FENG PR 1 S FHPE , ]I R AT R N2, T I AE
BILF R,

1 FREHZE
1.1 HRMK

WEHR 350 4] F 2010 4F 10 H % 2011 47 A 3k
KB kB ILEHRIZH) 18 ~36 J] % JLHE , Hrr 284 {4
FET A HT A S W M IIUEE 1 LEEAE R i 2 X R b1 7
PHPEGR A, ARl 26 =5 AN H, B A iy 1.07: 1,
68 i (f14E M\ 284 1] JL 2 r i Ar it i I A i L
2 IFANAE A A C 12 B IOHURE 4 2L 66 1)) AR 8
DSM- IV #rE12 Wr A IICAE () A8 LA AIBCRE 20, 4F i
29 5 N, B A 3,860 1, G AFRHE: (1) £F
G EEREMW B2 W LS FWE(DSM-IV ) H ¢ F
JLE AR A2 W5 (2) SEPRAF RS 18 ~36 i, BR
Fh 284 i A XF G2 vh 6 {51 22 0 A J5 42 B oy A
i G P A B IR R UL, A% 278 1] )L EE SR X
HRAL AR5 26 =5 D H L, B2 il 1,060 1,

1.2 Fi&
1.2.1 M-CHAT  iZfH£HTFiHa 16 ~30 Ak
JLEE, 4 23 Wi KIS . BB M B bR e - 2
ST B AT, A 11,1820 22 Wik 2,
LA A IR A5 B R DRI 2 30 Ay BH - 5 6 BH P 410 53]
PR B 3L 23 Tirp =3 I fH Mk 6 TiAZ LI H
(Bbmit B oM 2.7.9 .13 14 (15 T ) =2 T fHH: N
PIBRAE 1 DRSS , 7 1 — 25 B UG B U, A5 A 30 2o 2 D) 75
E— A
1.2.2 CHAT-23 %R F K& WEEH
M. FK a4k 23 1T, 5 M-CHAT 435 H 4
FAITR], 2B SR WA [A], B4 16 T 1 28 28 v 191y
CRTECCRT AN, i H A R WA
B NN ST U1 R 28 1 2 S o S I | 7 N X
PE“A" I A B e FAEC R, BT fH
FIBIFRAE ] M-CHAT ; & FH M ) 590 A v A [R] e 3
23 Tjirp =6 WA PEEL 7 HiAZ.0 W H H (03 H A
552.5.7.9.13 15 .23 1) =2 T fH 1 0 400 i BH 44 5
ZJE WA B ILBHE A #E— 2 T SR 43 i H
WLEE R 43 4% 4 T, 4 35 epr 2 I3 R B o
1.2.3 HEE£AEFTX EEART , MK
K (5% FHLEAEDL ) 58 T — s 00 )8 £
KTt ERP R KBGO NES, Z 5 HFE—
ARSI T CHAT-23 A LRI s e R B
JUBFE 5% FARUE AR 35 DSM-IV 12 WibR i X 2
i A 0 L 3 E 172 Wio 4 AR 4% M-CHAT Al
CHAT-23 W FH M H E bR EAT ST 45 Rt T A
TR YIS R 3 i Rl — 44 A 58 o
1.3 SitESHh

Ji ] SPSS16. 0 it 4k AT Ge it 24 40 Bt 3t
BB E 2 R FOR 4] SR F ) KB s, Fish-
er I UIMEARIL . P <0.05 AZEFAGIFE L.

s

=A

2 #HR

2.1 284 B ENEHIFELER

1E 284 iy Xf g2 v, A4 M-CHAT FI CHAT-
23 S BRPEFIBIARAE , 43 5 26 F1F1 13 FilLE K
FAFUE 445 oA BH M, R 2 400 i 2 SR BRI A
JUFETE B A AT B o B . BE A A4l CHAT-
23 S FE LSS A3 % 0 kg B 1 28 91 ( H P AR
PR B bR E XS R BRPE R 11 6] JLE S — 2 3F
iS55 R BAYE R 6 ], Horp 2 B2 W o I AE
3 B RG p R B R LG R IRRE , T3 Ak 22 itk —
PPl N B A 16 iR g Bl L, 4 5] Ry Bl

- 947 -



55 14 559 12 ) L ERAWIR S EAS Vol. 14 No. 12
2012 4 12 H Chin J Contemp Pediatr Dec. 2012

BEAFEER G K EER, LGN 2.3 EFEXRESILEPIEIIGLEILERT G L F)

WE T2 A B ( Duchenne muscular dystrophy, DMD) TE 350 B3 42 H LATE: 5 22 T B s T 1) ()
2.2 MMEANHELSER B FEJRREIZ R LEA 90 4], HrhIEIOoRE )L 2

POAEL LS 68 {9, 28 M-CHAT &K 0fidr, 1 37%(33/90),
X 68 B2 i IRpAE B LEE R O e, g 2.4 IUMEASXRAZATPAEERILR
CHAT-23 B3R A, A 2 PIA5 RN, X 68 {9k M-CHAT & CHAT-23 £ £ M FK KIS > %
MAE LA ST B (84% ) LITE 5 AC Bt Jr iy SIS AEARIR] , BRANAS 16 T B AR AL P2 ] HL g 22
RN FURRE A 4 GILIA SRR T R ] SICGei i 3, HoR A B P A e 4L 0] e 45 22
AR, UZ SR80 BRI EIL2 B, LUER  SIA SR (P <0.05) o IR 2H 4% 55T B
AR AU R 2 2R KRR MRl s BRI A 1
AP D EIRRLZ R 1 B

F1 IMEASRAZTBTMAMRMLE [#(%)]

i PRAAEL (n =68) XFHRZ (n =278) X i Pa
9. EAERNARKE 55(80.9) 8(2.9) 223.20 <0.001
5. BUBRABTFAR 54(79.4) 16(5.8) 183.70 <0.001
7. HE TR IR R Y 51(75.0) 7(2.5) 205.70 <0.001
6. HE iR te Ry 49(72.1) 8(2.9) 190. 00 <0.001
14. Y 475725 [m] )i 49(72.1) 1(0.4) 227.20 <0.001
19. WG AT EAC 49(72.1) 16(5.8) 157.40 <0.001
23, Bl R RN FEE BRI 48(70.6) 20(7.2) 139. 10 <0.001
2. FIEAb/NZ B 42(61.8) 25(9.0) 97.44 <0.001
22. 870 H st alE ke & 39(57.4) 14(5.0) 115.30 <0.001
4. Brile kK 38(55.9) 15(5.4) 107.40 <0.001
15. LM AFI5H MG 38(55.9) 2(0.7) 162. 60 <0.001
10. HYEX R — EWiR> 37(54.4) 3(1.1) 152.00 <0.001
8. & Hi/MEBLA 31(45.6) 18(6.5) 68.76 <0.001
13. B B 1 24(35.3) 2(0.7) 93.98 <0.001
21. PR N Uhis 24(35.3) 2(0.7) 93.98 <0.001
17. BB NB LYK 20(29.4) 7(2.5) 54.93 <0.001
I P INE T INC W - 18(26.5) 3(1.1) 57.41 <0.001
L B UGER SRS RO 8k 14(20.6) 15(5.4) 16.42 <0.001
20. KM EERL B TFH W I BEAT 14(20.6) 2(0.7) 44.50 <0.001
11 X7 ol A3 U 11(16.2) 17(6.1) 7.44 0.006
3. ey ik 8(11.8) 9(3.2) 6.78 0.009
18. TLRIRTER 5 i F-18 6(8.8) 7(2.5) 4.39 0.036
16. 2356 i 1(1.5) 4(1.4) - 1.000
2.5 WHERNIEMIER (M-CHAT #0325 K 2 7.9 .13 14 15, CHAT-23

LA DSM-IV 2y 4 b i, M-CHAT & PRI bR BLO RSN 2.5.7.9 13,15 23) FHPERAE <25 4~ H
RIGPE N 100% K552 B 91.49% ; CHAT-23 GfHiE  5=25D AP RGP R =R LTI E X,
FUHIBRHE R GG 97. 06% , F5 5 0 96. 10% ;M- W3R 3,

CHAT [ 5 5 FE Ik T CHAT-23 (y* =5. 148, P = 2.7 RKESS5E4HHESERNERILE

0.023) , ifif b b i 3% RABUE HEAC 2 S L ge it T X A 36 {5l A XA 48 FIIMAE L, 3t 84 1]
(x* =0.507,P=0.476) . PiftER&AMAEIAME LB M U5 J5 15 i AR B R )
FUHBRAE , AN FFUABRAER A PR I 2. FAIHE X LU AR 25 0 B B 3R 4% T H 25

2.6 AEFIRARZOETPIERILER A—EERRT 10% 1950 H i BURAK YO 5511 i

PIOAMAELE (68 1)) R £ % G220 (282 ], BrAh  (24% ) 365 18 T (20% ) (55 5 Ti (14% ) 55 17 i
2 A0 O UMUE 9 L) B AR AZLD IE I (14% ) BB 10 T (12% ) .

- 948 -



5514 55 12 P E Y RILA LS Vol. 14 No. 12
2012 412 H Chin J Contemp Pediatr Dec. 2012
Fx2 FWHERTEZMAEAANFREREIRIE TN IBEIRILE
M-CHAT CHAT-23
23 i =3 10 6 A% LI =2 I B23 i =6 I 7 WAL =2 I
FEMEL Wik o FAYEL Wikr i FEMEL Wikbr i FAYEL Wikr i
R 100% 91.18% 88.24% 97.06%
S 91.49% 97.87% 98.23% 96.10%
HERf 93.14% 96.57% 96.29% 96.29%
ok izt 0.91 0.890 0.86 0.93
IoE) P 0 73.91% 91.18% 92.31% 85.71%
IoF) 2 5 0 {2 100. 00% 96.84% 97.19% 99.27%
PR 8.51% 2.13% 1.77% 3.90%
Ris® 0% 8.82% 11.76% 2.949%
Kappa {f* 0.807 0.890 0.879 0.887
TE o A PURPHEARERSE R 5 DSM-IV HAR Y Kappa {H o
x£3 FANERBILEZCETREERILE [(#1(%))
PO 4 o e Eii!
L <254 =254 <25 4 f] =25 1
= R = R
(n=14) (n=54) X i P (n=135) (n=147) X f P
2 10(71) 32(59) 0.697 0.404 9(6.7) 18(12.2) 2.529 0.112
5 13(93) 41(76) 1.051 0.305 9(6.7) 9(6.1) 0.035 1.000
7 13(93) 38(70) 1.919 0.166 4(3.0) 4(2.7) 0.000 1.000
9 13(93) 42(78) 0.805 0.370 6(4.4) 5(3.4) 0.204 1.000
13 7(50) 17(32) 0.957 0.328 2(1.5) 2(1.4) 0.000 1.000
14 12(86) 37(69) 0.89 0.345 1(0.7) 1(0.7) - 1.000
15 9(64) 29(54) 0.505 0.477 0(0.0) 2(1.4) - 0.499
23 12(86) 36(67) 1.134 0.287 12(8.9) 11(7.5) 10.186 1.000
(ReMWEE, S5 AR E G S, 8 iR T
LS IR e 5 - 1 Nr >
3 i SRR 8 S WG AR R, 5

5 28 i R A R 2B 8 L2 4 ) L3
B EER A, AR5 R 2 b7 IOMUE 8L 84%
A EIE 5 [ ROk 2 1 L3 R A — 3853 I 3R I
I AR R A B 37% o i1 T IRAAE A2
I , N SR ST s AUAE 7E 3R [ 2 R 2
2.55% " B LA AR IO RE JL 36 BT L AR T g2
o IXEEIRAIUMUAE LB ] RE AR A S R B AR |
T 5 PR AR B AR A 2 [ IR 4 )
BB, A E X 100 4 24 A REH2 I RiE
B R BERA L TIREE , b S5 G U 2
Wk | BT AR TR0 PRI R Al 5 R
RZE BN RERE AR, W BE TSR .

FEE T R A I, S0 M B 2RO T4k &
SCAETT A S5, i M-CHAT Fil CHAT-23 ¥ J 4t
SRR I E A 15 1, 2,5 B H ) 65% , H.
CHAT-23 v 7 miiA%.Lo 3 H #0 2 C THE &5 my, 12
N T 2 EA BT L S I A B T .
P 221 8 TAZ Lo H AE IIMUAE F8 LA 7 0 PH
Rt 50% ,HAE 7.9.15 .23 Wik ot

2 T 5/ NI A A AN L I B IE 2 PO RE 1A
(s S B, 5 LUEE [ R SE 4 SR AT . A
FEE RS 16 TN ZZ whI H 2 — 2 55 1] 41 A
ST IRE RG22 R H ), 5 &)
JF M-CHAT (B se 25 At Ay [ A F o
ZERLRHIEE 1,10 18 Wit g o1 H, AT A 5%
T A IO 27 B AR A 45 S DL A O T
AW R B M-CHAT W58 % 2 7E 18 ~ 36 J1 i}
ZIE) o AIOMAE 14— 3 B0 2% B 25 A7 I 1 485 K 7 0 559
FLEHLK,

AHFSE 45 R s CHAT-23 43 R BF # M-CHAT
1, 25 A G E L, AR AR AR HS
BFIE] 5 ~ 10 min, 5420 @ i R 45 R 1 B [A] A
2 min , SRR YR IIOMUE T A i 28 . AR SR A5 R
7% CHAT-23 R 0. 971 JH5 08 0.961 , R
Sl A R A R R RS
SRR SR X P IEY , 3 AT BB S IFAE XA
A &, BT 0 AL TR B s
SR EIRNILE, AN HERR T x5 8L, 75k
IR AR B G, AT 2 B AR KA —

- 949 -



F14EF 12
2012 12 H

8 % R OLF A &

Chin J Contemp Pediatr

Vol. 14 No. 12
Dec. 2012

Wi ERPAEG KB SUWAH BT ifidr g
TR, T 1 0 A AR 7 B

[ S A BT R W] M-CHAT 3 FHAE R AT 4~ K &
48 AN AWK I A AR IR YR 36 A ik, B
DRI BAYERTE <25 M H 5 =25 M H WA FIR
L 2E g 2E 3 X, AT L CHAT-23 [y38
FHAFS AT LAY K% 36 H il

X F KM A 5 B AR A B IS B 45 R
KI, CHAT-23 #4310 H AR5 LR 5 51 B L,
s 5 Wi, BriBAR e XK, 76 R A b AR, AR 2 Ik A
BLBBGFTHIE  HX A FT RS A AR A
X2 W T A () 2R B, 1 SR AR ME DX 43 I A 2 )L
FT FL TS R 5 R AR TR . 27 10 3T, 351 H i KXt
PRI — 2 P Rb A " AR ME S, A7 2L IO 8 LTE K
KARRHIES, WX KU A& S IR B,
AL — RS, 28 11 3, 6 A B
JE X AR T H B SCAE TR SRR A 47 i 2
JE AIOARAE £ LT B A W b 2o SR T i 2ok U 1T T
Ve B IR LBE TR AR A B, E T BE o U )
ARV AEIAE L, W 58 2o 8 2R 30 R X A
J A BOHAARR A 7 B SR RN, L A S EUE T
WHCH% 7S 53 AAHRHIES RVBH. 56
17 5, BN & A, X 4600 5 Rk 12 28
SRR ), IIAE B LAE A 1 P AR AL
IZREE, X R R BT AR A A e B BB E W)
PR IR RS S EE. 5 18 I, TR
SHEUFAE 12 H WA B 0] e Rk e LY
APEE, R R L N LR,
L5k Gy R A UL, 28502 TR R 5 R AN B 5%
TR UER TR AE T A i R & 10 H R
IRTRT SR, MR T 200 [ SR R A2 T R IEE L, (H 3 1 3
B, BRI T RIS MR, r LA G fa] G Bk ]
M WER LRSI H AR A R —
HoEst

Zr L iR, CHAT-23 B AW HAERE LA
frifE—25 58 36, (A4 M-CHAT ¢ 53 8 &, BHid & i

R 18 ~36 F % JLEE AR 11 25, 73 5k, FEAR BT 5T
A R I U R A Sl B R S8 8, RS T
M-CHAT AL 35 B U7 , (H A0 0t BH L FY) 28 4 JLEE 22 5
HRIY I AT A 29 79% (22/28) AR IRAAE JL 2, AT
UL CHAT-23 4 7R Y 45 R 58 M-CHAT HL 3% Bl 15
Ly IEIE

(& % X #]

A BRI N R R AL E IR ET T
Vs BRI PR T L ). o 24 LB, 20057 (1) &
59-62.

Dumont-Mathieu T, Fein D. Screening for autism in young chil-
dren: The Modified Checklist for Autism in Toddlers ( M-CHAT)
and other measures[ J]. Ment Ratard Dev Disabil Res Rev, 2005,
11(3): 253-262.

ATRERE PR LA VR, 22, B TG BR. 3R I L 2 AR A 15
DAL ] . T E AR ,2011,26(29) :4563-4565.

o, F T, A . JLE JOMAE A9 R I R R BT ] 2 AL
BHIE R 245 ,2010,25(12) ;913 915.

R, AR B U IR IR R R AS W L] L
AR 7L ,2001,9(3) 1 183-185.

XUH ARB, BRF, 1R 5. JLEIVAAE 192 Bl RAp e[ 1] b
JLE AR 48 ,2011,19(3) :278-280.

A, O REE, B i, XGeMy. JIOCE 8 L& 7 HIR AR IERY
WF5ELI]. o E S ALR R ,2010,12(10) ;781-783.

Robins DL, Fein D, Barton ML, Green JA. The Modified Check-
list for Autism in Toddlers: an initial study investigating the early
detection of autism and pervasive developmental disorders[ J]. J
Autism Dev Disord, 2001, 31(2) . 131-144.

TR LT, R0 T, R, RO =2 % L I R
Mot TR LT ] R LB ,2011,29(7) :656-660.
Wong V, Hui LH, Lee WC, Leung LS, Ho PK, Lau WL, et al.
A modified screening tool for autism ( Checklist for Autism in Tod-
dlers| CHAT-23]) for Chinese children[ J]. Pediatrics, 2004,
114(2) ; el66-el76.

BROTEE RS X, A, WA . I 5 75 5 5% (CHAT-
23) fy R ST (1], o B L3 fR i 4% 55,2010, 18 (4) - 288-
291.

[12] Yama B, Freeman T, Graves E, Yuan S, Karen Campbell M. Ex-
amination of the properties of the Modified Checklist for Autism in
Toddlers (M-CHAT) in a population sample[ J]. J Autism Dev
Disord, 2012, 42(1) . 23-34.

[11]

(AR T

+ 950 -





