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[(fAE] B BOHURER RFT (ASD) JLEME 1 F R R IRBIEE N X Fi# Z &R
Fik HE 6~16 £ 1 ASD JLEE (ASD 4, SVETRIHIRT 70) FAERS . MERICEAIER KB ILE (MHRA) &
27 B, A RJLER S ER (BEIURR ) i A s s 207 B R 4 ) LB aEF 128 PEA A3 A 5
Ko R OASDAEERT . SR . SR N T L TARCAZ S UG A R TR R4 (P<0.05)
ASD 4 LE M FAFRAEIER R Mm% R il F R RS A IE RS T A LE (P<0.05)
ASD RN PN IERRRE . 5 24 S F R U A E A 5 5 A E ARG (- 230008 0415, 0455, 0.393,
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Association between intelligence development and facial expression recognition
ability in children with autism spectrum disorder

PAN Ning, WU Gui-Hua, ZHANG Ling, ZHAO Ya-Fen, GUAN Han, XU Cai-Juan, JING Jin, JIN Yu. Department of
Maternal and Child Health, School of Public Health, Sun Yat-sen University, Guangzhou 510080, China (Jin Y, Email:
Jinyu@mail.sysu.edu.cn)

Abstract: Objective To investigate the features of intelligence development, facial expression recognition ability,
and the association between them in children with autism spectrum disorder (ASD). Methods A total of 27 ASD
children aged 6-16 years (ASD group, full intelligence quotient >70) and age- and gender-matched normally developed
children (control group) were enrolled. Wechsler Intelligence Scale for Children Fourth Edition and Chinese Static Facial
Expression Photos were used for intelligence evaluation and facial expression recognition test. Results ~Compared
with the control group, the ASD group had significantly lower scores of full intelligence quotient, verbal comprehension
index, perceptual reasoning index (PRI), processing speed index (PSI), and working memory index (WMI) (P<0.05).
The ASD group also had a significantly lower overall accuracy rate of facial expression recognition and significantly
lower accuracy rates of the recognition of happy, angry, sad, and frightened expressions than the control group (£<0.05).
In the ASD group, the overall accuracy rate of facial expression recognition and the accuracy rates of the recognition of
happy and frightened expressions were positively correlated with PRI (=0.415, 0.455, and 0.393 respectively; P<0.05).
The accuracy rate of the recognition of angry expression was positively correlated with WMI (r=0.397; P<0.05).
Conclusions  ASD children have delayed intelligence development compared with normally developed children and
impaired expression recognition ability. Perceptual reasoning and working memory abilities are positively correlated
with expression recognition ability, which suggests that insufficient perceptual reasoning and working memory abilities
may be important factors affecting facial expression recognition ability in ASD children.

[Chin J Contemp Pediatr, 2017, 19(3): 275-279]
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P AE 3 & BE 6% (autism spectrum disorder,
ASD ) J2& H 224 )L B B 2 B A 22 51 Ky i
BEAT . HEA 2T R GBEN — M R A
pEds Y, AR S SR R AR R
TEAt 22 ad R vk, AR A 2 1L 1 15 B A
MR BEAERAT TR ASD JLRAF1E RN
T LR Ry, AT RESE S BCHAL S RE 144 1Y
JEHZ — Pl Adolphs %5 4, 1EH AU
gty RS ALY AR TR MR E LG IE
PR T B — BORISE 5 T PR A AR T 45
Herzmann %5 4% B 4854 v ) — B 0 g
Wi i FZE RS 012 (immediate and delayed memory )
AR T 2 52BN T 2. ASD L
B 2RI I ) 2 HAR L 2,
HALARINRE 1822 B M TR A ™, el
ASD JL#E R AR BIRE 1 240t vl BEH R 1k B %
JAA Ko AT BAERTT ASD LR 1 & H
Reaf . RETUNRE ) R Z B R R, HRITE
FINFAERE R P PR, v ASD JLER
T FUIRE 40 35 AR 2 ML AT ST 4 BEZR R AR .
1 #ARERE
1.1 HEMNERSE
ASD 4. 2014 4F 6 J % 2015 4 6 H 7F 7 ik
HOA AR A A 55 = B B2 1 ASD
Lz, AdbsE: (1) dJLERHRHEITEZS N
ASDY, HEET >705  (2) 4FIk L 6~16 %/

(3) HEBRAGURT . RS 1 A 5 IR 25 1 G P2

AR (4) BUHR AR BT AL e
(5) FifFo AL 27 ), Horp 55 2245, 225 491

XERRAL: [RIIE T 2 AR 55 6~16 % IR &
FILE, BRNAHTo HEBRE GG 2 3l B
o7 > AT S5 A 2R R B A B R A . S
AL 27 B, HA 35 17 B, 210 6

ASD 2 FIRS HRZL PRI AR 70 0 0 8.0 2.4 %

HOo
]
o

8224 %, Wit LR LI 2 S oG iy
B (1=-028, P=0.776) ; PG L 22 7
IRIEGEH 28 X ((=2.308, P=0.224) . A#IFEE
I L R S 3 TR 2 g PR A AR B e L 25t v
FHAENATT WE RS BN BTN G N RS R &
1.2 BHKFWEE

K A7 IOJL 8 ) o 3565 DU AR (SO )

(WISC- IV ) P JLB R 1Ko 8 A 4

RPLE i 38 %0 (verbal comprehension index,
VCI) . HISEHEFLFE L ( perceptual reasoning index,
PRI) . T # J& 45 %4 ( processing speed index,
PSI) . T 1€ ic 12 #8 %% (working memory index,
WMI) PUA BB (full intelligence quotient, FIQ )
HAEbR . BRI i R A0S 10 53T 5
R AR 2 R, TSRS W, A
HZEAE O 1 1) B BAT Ge it 58 SO 7 S AH X 5
T, 22 AR s i g B &
A AR P TS0
1.3 FREFERBIBENRTE

SR FH e N e 2 S A R AT A
RIEHINBE . RS, AR o, F
R R & 35K, AWSE L pl4:8, i
PhotoshopCS5 #XF KBRS 433k & . B8 B,
il A 13 em x 17 em R/NEY 2R R G B Fro 1
E-Prime T2 742 G HRF 1, 4 FhE 4 B
72 o ATRFER USRI R (R
TEAAR = IERTUI L B x 100% ) K
S R Ry A3 e s LA PR Bl A5 N RE T -

W mAE (B 1) . HREmE TR 2N
500 ZFb (ms) BERA “+7 , BESFENLE B
TRRIGE 7, SRR IRE A FR (F2%. B
it FM ), ZRPGAAIE R RS RS
F—RREBRRE R A R R B S CF
B, EA-EUUEE ()7, BRI IR T
PEATT —UiRE, Ak 500~1500 ms.
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1.4 Fit=5Hh

K FH SPSS 19.0 e 4 4 iE A7 04 b 38 5 4
Bro THEFERHHIEL = bR (Rxs) Fom. W
A [) 2 7 W03 A5 43 b 58 RT3, 553 3043+ B 331 R JH Akt
SEREAR ¢ KB AN XHREAS ¢ K56 24 22 [A) 1Y) Hu g
KPR R T 22081, R Pearson ZEYEAI M
AR 1 5 RGN BIRE /1 Z R SE R P<0.05 K
ERAGEI2EE L

2 #HR

21 MAFREHMRES LB R EBFIS
ASD 2 FIQ 43 A {5 Fl: 70~84 43, 11 14
(41%) ; 85~99 4%, 9 (33% ) ; 100~114 4},
44 (15%) 5 11545y LA b, 361 (11%) o X
W FIQ 43 AT Yu . 85~99 4%, 34 (11%) ;
100~114, 9% (33% ); 11543 KA b, 1561 ( 56% ) .
ASD 21 JL# FIQ. VCI, PRI, PSI L)}z WMI 75 43
IR FXF B JL#E (P<0.05) , H 10443 5%
W LU TR 43I0 A A ) 2% R RS i R X
(P=0.062) o ASD JLEEAIXS 3TN “JE[E” (1=4.02,
P<0.001) Fl “BIAR” (£=2.05, P<0.05) ; AHX}55
Wik “if%” (1=-3.78, P<0.001) Ffl “fFE42%"
(t=-3.60, P<0.001) ., WF 1.

AN

F1 AMAILEFRENMLESIEER  (x=xs)
iH XTHRZH (n=27) ASD 4 (n=27) t{i  P{H
FIQ 117+ 16 92+15  -6.05 <0.001
VCI 119.7+193  98.0+16.6 -442 <0.001
2K ] 13.3+327 10.7+28"° -3.18 0.002
Al 132+38" 9.1+37 402 <0.001
PHfR 13.3+43 96+28 -3.69 0.001
PRI 1133+£137  96.1+13.0 -473 <0.001
H 126+3.2 100327 296 0.005
] 120+32 89+23 404 <0.001
S AT 120£3.0 94+25 346 0.001
PSI 1100+ 149  83.6+187 -574 <0.001
Y 12.7 +4.1 70+3.8 -528 <0.001
FFEtR 109+2.6° 7434 -428 <0.001
WMI 1062+200 933+141 =274 0.008
LR 11.0£3.8 92+29 -191 0.062
FRBFHY 112234 86+28 -3.10 0.003

T ARSI, TORARIRI. [FIQ) BVERY; [VCI) FiA
B4R R [PRI)ANSEHE AR K (PSI I TR B A8 4G (WM T
((BRAEY &
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2.2 WARFBEIRHNK ERRNRMNAREE
ASD 4 FAE BB IERR L%, R
DFF PN IESPRIME T XTI (P<0.05) o PIdH
FAF BB NI B 2% AR . ENE
TN SN B 22 ) 22 S8 g F s X, W3 2.

F2o WAHARBINAMKLEREMRNELE (x+s)
i HB 4] 4]
LR e L
IE5E (%)
PENIRIES 82£9 72+17 =275 0.009
L IR R 9238 7821 =337  0.002
S IER 84+ 10 74+21 =218 0.035
0 IER R 79+ 11 69+17  -2.37 0.022
A IE A% 74+ 13 6816  -159  0.117
S (ms)
SN 1386 +428 1456+617  0.48 0.633
LR 1279 +444 1394+641  0.76 0.449
SN 1349 +398 1443+ 604 0.68 0.503
PiBiE 1410 +443 1479621 0.47 0.639
FENZ NS 1486 +468 1509 645  0.14 0.886

2.3 WAHAENKFESRERANEENHIHEEXT

X B2 I U R AR R S 2% F R
PHERRY S FIQ & WMI S IFAX (P<0.05) ,
[ BE 22 15 TR S L A 2R S 3 R HU I A R
VCI Z [ S IEASE (P<0.05) ; X HEZH RAE 5
SN B 2% AR E AR FRAE I N s 4
5 PSI 7% (P<0.05) o W 3,

®3 MRBEAILEGNKESRERANENHERE (1)

IiH FIQ VCI PRI PSI WMI
MIERR 0.445"  0431" 0125  0.098  0491"
FXZIERIE 0385 0309 0129 0170  0.428"
BRI 0.262 0248  0.067 0078  0.286
Ui IERIER  0.363 0374 0010  0.147 0374
FEHIEMHZE  0.509" 0505”0247 -0.047 0585
BN -0.256 0254 0.029 -0.398' -0.160
BV 0300 0267 -0.012 -0.465" -0.173
ARV —0309 -0.286 -0.006 -0.436" -0.208
GBI -0.184 0183 0.041 -0.377  -0.072
FEN N —0256 0236 0.032 -0.382" -0.141

TE: a7R P<0.05, b7’ P<0.01. [FIQ] B8 /5 [VCI & i 3
fFFE% [PRIVASEHERR IS HG [PSI) N T8 18 4G (wMl) A

A i S
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ASD 4 FAH RN B IE R 2 E R
PHHE# %5 PRI 2 IEA O (P<0.05) , A
TPV % 5 WMI 2 IE A6 (P<0.05) . ASD
2R R AR RN B B 2. R . EM
FEE RN 5 FIQ . VCI. PRI, PSI } WMI
Z I TE AN (P>0.05) o WLE& 4.

&4 ASD AFNKTESRFERAENEXE (1)

gl FIQ VCI PRI PSI WMI
HIERR 0340 0201 0415 0255  0.269
EMIEFE 0374 0267 0455" 0343 0.154
EAOERZR 0364 0214 0376 0232 0397
PiIERIE 0239 0140 0310  0.129 0218
FEMIEMFE 0237 0059 0393 0200  0.202
psYaAiN) -0.167  0.011 -0302 -0.281  0.047
MR -0.220  -0.042 0323  -0.288 -0.012
SN 0112 0.026  -0.234 -0.202  0.078
DI RBI -0.177  0.024  -0.350 -0.295  0.049
TN RIS 0147 0.044 0285 -0.288  0.066

TE: a7R P<0.05, [FIQ] BT ; [VCI] FiAHMFE %G (PRI
ISR [PST) AN TR [WMI) TAEICIZAS 4.

3 it
AWFFERH WISC- IVXF ASD JLEE AT 117
i, 459 W R HLFIQ. VCI. PRI, PSI LA Kz WMI
PIIEF R4 I L3, FPSI A3 4r i Ik, #&R
ASD JLZEFEIN T3 B 25 A 2T | 81T .
5 VLS TR Py A e ) T T AFTE R B K5 -
X510 Ao B AT 9 55 U A o, ASD LR
ARXTSG IR PST Y “IRRS” A1 “fRS AR
5 Mayes £ 2180 Oliveras-Rentas 25 ' i RF9E 4518
—5, $E/R ASD JLEEXTL (A B0 L (A b P AR
AR BN BRG] A5G eS8 S (weak central
coherence, WCC ) HUSMERS, ZHLS A N IMAEIA
AR i i 2 TR R M5 BAL L, ARREAR
PEAT IR R EE A A HRAE B AH XS 5 U 2 PRI
R CBURY Ve ey “ZRWT, S5EREAESE
— 3P HROR ASD JLEEAE 7S [B) A1 R 45 A
()53 BT RE T A AEAR XL, 1 T ARG S
1 R R T R K i HERENG 3, fgigis F T
VEICAZAE AT RN AE R H A 04[] B X6 0 0] 325 47 4 2 Fn

FIWT, BEAERFFEIL & B ASD JLEE PRI H A B4
HHLA3 0 50 th A7 7 W AR U FE ARG o 5
T4y M i s ASD JLZE SR PR i 3R o AR & T
PREME, HoEZRERFLSEIEE L K
T SRR Y B o8 25 A — B R
AT REJE AT ST FEAC A BR, A B S Bl 79 2 1) £
25, XHTEASTEY KA — L,

AHIE ST K B0 ASD L P A 1 IE A %
MR TAE RS M VE B pY IE 5 L, WA R A IR S IE
BR B AR R 5204 > 450> il > E, 5
BEAEBF T 45 R —80 "™, #2278 ASD JLE A 1E R 1
P BE S B AR AE 5 1 % L AL, Bt
TR A B IR 5 BE 1 T IH R . ASD LR
U BE 7 IE B0 RAK AT B 5 HxH B A AL B 7 =X
I AL AN T 5 W 5% A1, Deruelle 25 M IE B A0
MURE JL B A7 AE 525 B9 28 T4 iy L n T, *ELL
AR G, ARG R s B AT
Pelphrey 25 " () ffF 5 tHAIE S T HICMUEE 17 35 451 48
G IEH ARIE], T %0 505 B A TR,
HA RN TARAE . P4l L3 R 3 5 7 s 4
R < AR <l <F, WA Z I ToH R
25, $R ASD JLE 5 IEH L —FE B 2 1
(18 52 1 S DR T M 6, L AR R B AR
SR I AT G TR H L,

AW FEAEXT 2 L EE F 1 TR 501 B s 5
R B 4 e FEAR B AR S E A BB, IEH &
BILEM SRR Jm2e . AR E MR RG
BN B 5500 T B RE O S i oA oG, R T
T i 7 ) LB A A RUINAT 45 Hh R % T T
A TE G T, 5 Mathersul 25 'Y & BEE B
JUEE R AT R I v 5 5 PST HAG G A0 e 1) 4%
—3, 1M ASD 21 PSI B AR T X RRZH, FR L
ASD 2H PSI 5 RAF UM SO0 B A OCOG &R, 4R
TN T ERE 125 ASD JLIE X LA HEA 1 R
RS FE A FR . ASAFIE R A I 4 L B AE R A
T RN B b AR BH I 22 5, DR AT B SR AR ATE g
R FEARRZN K, AT 55 2R A FN T
Ao WEAEAFSE 2 I AE T & 2 ) Se g X,
T B ASD JLEEXT 15w FLEA 7 Ay 44 o 78 IR B s
FAERAME S5 iF, ASD JLEE (%) s o 1 5 U] B g 12
FIERILE, R HM THEERND LML T KR
AT RERZ M A2 J R RN T 55 12
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ARG, SRR LZE A R IR AR A
% EM R E R 5 B R R IR,
P IE 5 L3 IE B 1R 2 15 B 75 B4 ) 1 45 A 4
LGB, BT b ds e E RS
BN T BN ARE LR 25, K&
5SRO AT AR L A A TP [
HILE R RBEEG S F0 R R IE R
5 VCI J WML Z A AFTE IEAHOC G &R, RITF1E
T AETCAZ B8 Sl (0 15 8 )L 35 78 52 i3 A0 215
PO 5 IRNCAT 55 B BAE AR DL 3, $/R1E# LT
o0 LG STRNCRT, 5 RE A O HE A E
LR TAEICIC R EZAE M, 1 ASD 4, KiER
FENE U E AR R 5B R IAE DG, (AR RIS
PR IER R R m 24 . FE MR IRAIEF RS PRI
RIEME, AERRERBIEF RS WML ZIEAE,
P&/~ ASD JLEE VL E 5 1m) VI AT G S48 ) 2
FHVAESEHEFRRE F1 o0 TS AR s, Sl T
YEICAZ S A7 2R 15 T LS 5 RN F UL A,
M= FIEAHKRE ML G . HAEE R fE
J1E R ASD JLEES 3 4 b ARG SR I, {H AR X
V&5 T IE R L . O I L 4 R AR O A TR
ICIZRE T Z 4 AN A T 1E & L A R AR 30 T
W A e R EOLAE RGN A LR TR w
JLERRIA

Zi Lk, ASD JLETER Sk F 24,
W a TR A IE S LEE, XA I A R
FRTIERILE, HAALREPGIMI T,
T T E B 45 40 % R AR A R )3 S AN B
5B, RS AR AN TAECAZRE A TE R
Wi ASD JL 3 %052 HE B A T AR ICIZRE JIAS AT fiE
SR R NAS R E RN R (HEAF IR
At Ay PR RIS E R B A 4 FEEAR R U g
71, SIEMTFR Y KA, P IIEARBIR
LS, IR IR R R A A i A ek
TEINHI IR, TR A B ASD JL 7 R AF IR fE
T 58I KB K Z A0 6 R LU
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