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FFEERTT T IR LB R 155 45 S5 RE T Bt 28 A 1 TR 8 0 R RF A o A58 L 15 4 IUHUAE JL 38 A %
VR g%t BEZH (9 T s LB Ml JLEE 4% 15 44, SEMUIs g s s, [t 6T AE 4y e B SGe ¢ A 2 A4 B
1o, MR B AIE S IR Bl U o 45 R e BT L 20 ) 155 25 S 55 1) 11 sl 0 SO BE J B 35 AIRT J Bei )L 28 5
il L XL S ] SR RO B A TR R Lz | LB, PR AR A T L
(5] E R 3 W s RS L 249 0 3 A0 T e L2 xR A A7 2 11403 e 2 T e MR U 852 2> o 3 /s s )L 28
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1 515

A0 (Autism Spectrum Disorders, ASD)Z&—
sk TELLIM) T Z R B, ot a
BREA . T T A UL R A B SR BRI B A 5 AT Ol 2 A
5y H = HRF (American Psychiatric Association
[APA], 1994), H ko 32 1 e figJe PR B i
FERYRAE, AR ME S i RN SR &R, TE
O3 T U RV 245 7 T AETE W] S B i o 1 4 A BT
il AN AR A 5 5 e A Sy, AT A
PR B S 2, AR 2 S AT Y E B
fith B H5 XA 45 RS 0 B SBR[ B L P
D5 T o THIERE 45 R AE e L AN RAE 1) A 3
#i4)5 (Dimberg, Thunberg, & Elmehed, 2000)F1%} 1t
NABF RSB B Sh@on, MR R 1 45 305 (Ste
van den Heuvel, & Smeets, 2008).,

XA 1 285 2 1 1Y 1 Sh AR5 ] e i i 1 AL A Y
ARG o 1 TARXE BRI ATt TR
FAF AR, A otk T 3 2k 21 LA WL A2 Ak 28 i
o WUHLZ SN LA SR R DR, AT SOt
Y H ShEA)7RE J1(Dimberg, 1982; Cacioppo, Petty,
Losch, & Kim, 1986; Lang, Greenwald, Bradley, &
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Hamm, 1993)., Ekman #il Friesen (1978) % Pl 1= 2% %1%
T Y 2 TR S AR WA ) N e s A R VTS
AR e R VAR K7 IWITING £ N e Ay 2.
T A & ERRENAIL P A AL K A8k, A=
KENESREEE ROV BV E UL ZKSE 284k

XA S 2R B S @ ] i B AR B
K #45 (Lang, Bradley, & Cuthbert, 1990; Lang,
1995), [ EHLE R GRS RAE R 2338 v i = A=
MO BRI B EE A RATER, ARG
RASTT DL E B AR R OBk R A T A PR
i (Bradley, Hamby, L6w, & Lang, 2007; Riby,
Whittle, & Doherty-Sneddon, 2012). i %453 1% Fr
5 R B AE B ONE (AN B2 F . B2l L FE K R A RE A5 45
U 1, S WA A 1Y 2 B RE T 2 e Pl SO 5 e
A PRS0 TR e R 3 22 DDA G, B P 1 D i R
G Bk, TS e B B L KR DU s (Bradiley,
Codispoti, Cuthbert, & Lang, 2001), 5% 21575
Y B L Al R R T R R 1 (Bradley,
Moulder, & Lang, 2005). K ik /2 8 i =45 i i 12 1Y
AR RN F P2 RGN AR Ak FEC kAR fE 7 I,
MAMRZIREE, BIRFEAR, YA, KR T
e (B, 2002). FEAE K71, 5 etk RO L,

* VLA P SR 3055 B (13NDJC066Y B) . [E 441 F A48 4530 H (12&2D229).,
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155 28 KR (o Bk P, I e T AR R L AR R
Xt Bk B 52 I B K (Bolte, Feineis-Matthews, &
Poustka, 2008)., van Hecke %5 (2009)i\ Jy7E 3% £|—4
185 25 AT, IOBlRE AR OBk SN 5 5 AR
H H ¢ T I 17 26 245 R T iR 100 43 1B 458
K. Dziobek %(2008). Oberman, Winkielman A
Ramachandran (2009) . Press, Richardson #1 Bird
(2010) ¥ I\ Ay FIRAHUAE A 19 17 2 HL 1 e 0T 50 NI
AW EES, ATEEME B 05 A A T A s 25 K
18, AFLEN 25 L1 B . {H Mclntosh, Reichmann-
Decker, Winkielman £l Wilbarger (2006)L) }; Beall,
Moody, Mclntosh, Hepburn #il Reed (2008)#/f 7% 1 #Ik
MEAARTEE AL B 24N = AR R AL
HL N, A BRAIAHCRE A4 X = Fh 215 19 A )5 5E
J1 B AR T X 4H . Clark, Winkielman Fi1 Mclntosh
(2008)AF 5% T AIRAAE A DA R 3ok 22 B0 1) T S 17 26 2
15 RIS BEE T, A BLARAURE A X4 25 3R 1%
(4 BCRE A I R SR FE o E DL B B R PRI AIESY
r [ A 2 300 T SIS 4 2% 1 S R AR G b g o PICAUE
MMRMIELE, e RS 26 215 B R B ] 7 e
SN (3 O N s 11 ) R N U B
5% BE 7 A 76 Bl A (Hubert, Wicker, Monfardini, &
Deruelle, 2009) . Blair (1999) LA Kz Hi k4645 %t I i
JLE R IE 4 A AT, e B E JL 38 ir 2 30
A B S e am LB T o R g, DA IIOME A
AN G E LN N . RN L,
Magnée, De Gelder, van Engeland 1 Kemner (2007)
AR IR A A4 X5 AN [) 1 26 235 750 1) 1% 4 07 s g
AN, 1 DR ARAIE A A 1 24 R 2R 1Y
I, J52 1 4538 3 AR 1T 5 B R R 2
PAEMATE S EE TR EC
BOAABATRYRFE Z — o 4 ) 1E 5 A 2 I R R
B R B, AT A S R R A, H R 2 M
(Caldara et al., 2005); 4l 1F & 4K K7 AT 52 B
R A Fh ARG I, AT B AT IR AR5 BB 25
B T 2R A7 AR A1 DX (IR 300 R s 30 ) 1) 4 (A A L kA 72
7 (Barton, Keenan, & Bass, 2001; Rutherford,
Clements, & Sekuler, 2007) . {H P AE A X 17 845
IE DX R A0 I ] S 5 /0 AR AE X, e R 1Y
T P ] £ 2L (Trepagnier, Sebrechts, & Peterson,
2002; Pelphrey et al., 2002; Dalton et al., 2005; Klin,
Jones, Schultz, Volkmar, & Cohen, 2002), b fiTA91E
B EZ5AZILETHC B3, Merin, Young,
Ozonoff F1 Rogers (2007)5f % Bi £ A TN IE (1) 22 L

(3R H J5 & JE R IRAIE 1 B L)Xl AT 5 B g 10 7
PR ) g 25 I M 28 )L, Itier A1 Batty (2009) %
PUAE 1) 1E H AR R UG 4 R B R 5, T xs TR
P A 3 A0 ] S 3 T T R A DX s, i A L
0T I I A T AT ] e 2D, BT 2 e LB 50 % TS
HAth X 45, Speer, Cook, McMahon I Clark (2007)
NS IER LEA L, E L3 AR WA #1281
YRR B BT 22 1 A 0 1 S R T AR R I, Ay 158 22
by AR 3 (5 3 N DA HIR 0 ) 42 BBORF DG Y R 15 L, X
AR 8 X 38 1 1 AR 457 47 7E IR X (Spezio, Adolphs,
Hurley, & Piven, 2007); Dalton 2 (2005)3A kI 4
DL 3 AL AR B g B ) ol A0 T8l L, i 2
TR BB . B R R S Xk, X mT BE S B AT T X
THAR I 25 BN B i o b X A L 38 i LR
J7 R EIWFIE 202 LU T AL SR kL, A IR
e L IR A A PR /L, XS A T E A K
K F PR AE LB X e A 1 2 1h FL v 2 07 X F o
kg, BAR Bal 25 (2010)0F 53 IA N IMUAE J L EEAE
AN [F) 225 B A 3 L (e EL A e 2 25 5, R T
PEARS B0 /INFE AR R AS [R] 32155 0] 1) 22 S itk — 25 1
30T, PRI B DS R SO ) B A 1 2 1L S
B AR X — [ AT i — 25 R

A A T S AR A DX 8 A 7 A IS ] 51 4 R 1
PRI TE i A %) % & (Morrison & Bellack, 1981),
AT Bl AR B30k 43 #1 AS RFE W7 1 HB 5 45 2% 1
MBI, Bal 25 (2010)0F 5% & B AE # MR ) iR
15 DX 35 ) 3 A0 P ) 5 1 TR B P R S I A O,
T DA E A4 X 38 3 DX 3 A 3 R ) 5 30 030 skt g
5 A, Back, Ropar 1 Mitchell (2007) % i
P AE A~ A Xo] T 5 2% 17 TR0 A 1 A 5 5 At A v 4
L ARG 14 s ) 22 S 3 TR G o AN TR AR ) X3
AL ()t AR 45 R E BRI o A [R) A T L
PG IR T AR A1 26 32105, RS (AR 0T TR AR AIE X
3B AL 1] 55 2 BN A I &R, il
TH AR 26 08 2238 2o T LY bl o 3Rk, i ARG
28 W] BE AR T 243K 43 1T FL. (Dimberg et al., 2000) .
H 7T — Se i 53 A A IUAE L B8 1 1 28 18 5010 1 1 2%
55X AN [R] T 5 X IR A — E C R (Back et al.,
2007; Bal et al., 2010), & 25150 5 1% 25 B4R & T
LG RETT— 5, g 28 JE N S 1 2 1R i 3
fitl, BB PIAE L3 14175 45 R 00 5 b 17D %ok AN [ i 0
DB T LN (R E AFAE —E I E &R, BN J7 20
A 5 IR L 11 25 A R A O T T R
WHNAEZ —
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RGNS . SR M RL Y 22 55 7T i 5 350 T IRHORE
JLEANE 2 LI AR 1 AR5 45 AR TR] . IR 1% 2R B
T 45 7 58 PO . S DRI (LA B s i
T AE 1 3R 4R AR T 0 I E FRE ) SN TR NEE, Aib
MR F R LB I FARK 22 5, Xl he
BN RV BER R R 58X G2 i 25 SRR 22 57 o R IMUE
AN 4 15 B8 7 15 UL A A AIF 5T 22 2 DA RE
RN EBT AR S B, Ml e Tir 2
SNSRI A B m I T e, e IhE L
YA 2 LN B ) an e )5S i — ALY . FESR I AL
BT, CA WS 2 DU 4 5 I R (2R
A s E R ) AR R, BRI S E] R 8 4K
U A5 B AR 1% 26 SO0, E19F AN RE R HE R 15 &
AR B BB I 1 25 1K %) (van den Broek &
Westerink, 2009) ., P LA FE 75 58 3% LA IR 5T A 2
IEERE b, SR A 32 A S AR Sl 0 55 & Y
EARXTIE L 2 g g e D A TR S, DA R
25 1 R S SR RR I e AR AE JLEE X R % . AR
RUE | BSR4 FIEAE 2 S g S RE ), X
e JLTE PR 25 JLIE B 58 A T B P S uE#b 5, I3k
153 BT At A7] T T 508 DX 3R %) 3 AL B () 515 4 i 2
) Y DG R o ASBHF AR U DIORE L3 A7 7 15 2 L1 e
i, MATE 4 FhEEAE 2 RAGR LR . H2 i
FEIK . KR 5 0 35 Jd SR T X R AT T X1 4
FIEMERE AT, IR EER D, M1
NIRRT LA (] ELA 22 5, B 22 MR R A X
S, X%, SRS R R T LR R B A T R
T RVMEMA SR
2 ik
2.1 #ik

AT T 5 AR e 2 A e P e L 18 44,
Horr 3 N T Ik o8 S s g HERR, B 2wk
W15 A, ¥ HEZ, Fi 10~15 % (M = 13.80, SD =
1.42), & AR (FH IRE 1R85, )7 40~
55 Z[H(M = 48, SD = 4.14), Frfy JIVHAE Blil 22
bl RIZ W A MU, HERRSEP0R . ER SRR
PSR ZR o IR Ry 1 5 IOphAE L R 1 7K A DT
fic, MERBR2AAS BRI T Y28l R W A a3 ) b
819 JL# (Intellectual  Disability, 1D)15 %4 (35 %)
HEpR st G5 . e ER BIRERESEN R, A%
JimERS )L #EAE 10~15 % (M = 13.80, SD = 1.52), ¥
B %, B 1K FEAE 40~50 (M = 47, SD = 4.14), &
t g, T JLE SR RILEER K LR

N, t(28) = 0.66, p = 0.514, TEAEIE FAFETE i
25 ,1(28) =-0.51, p= 0.616, ¥4, ML NI
w2 1 B AIRARE L 3 45 i DG e 114 B (AR fekt 2 1) 325 i
JL# (Typical Development, TD)15 AAE b} FR4H (3
Ty %), i JLEAER 12~14 % (M = 12.90, SD =
0.46), % J1/K¥-AE 91~115 Z [A)(M = 102.00, SD =
8.08), £ ti W PILHBIXTEAENS EATATE 22 R,
t(28) = 1.62, p = 0.116,
2.2 KIed

PUAS ) e 1 2 A8 /] R 1 DFAf 56 B2 FNE 43 B oy
brE, M b [ 1k 15 45 K i & %t (Chinese Facial
Affective Picture System) i B 2% . ZUH . FE 45 .
AR PIRE R4 10 5K(#E 1), Bask, £EAYN
IEmE . HYGV, A B RN 356%402 15 % .

x 1 BERFERMBEMNE D LB ARMERIT

(M£SD)

FAEHT S EER 3 H 4 H (%)
[=P4 6.28+0.45 99.83+0.54
A5 6.46+0.43 87.84+2.72
LR 7.38+0.81 80.65£6.38
HER 6.85+0.79 86.01+2.63

T ABCURARTEN B R — 2R AR 60 42 51T ITANY
AGUE TG, SRR R IR R LS R 1T

23 ZWERF

T APl HE A T S (DU L B 5 R R
15 LB AR B Bk A A 20 B 46 B R R A7) . B JEAE R
bR+ VEAL S (100 ms), TR A Ok
AR R R A5, (50 ms), Z 5 B — ik [ L &l (5000
ms), HALE A %5 250 ms KGR . Seih
& 4 1 block, gL EE R 1 4 block, 4>
block H1 & 47 10 R FLAFAG W EFLIE F, Prd
REALZBLPIR, el TE g 20 sk HIeih2E 3R
15K Ao A block JG A — & AR ERTE] . # a0
B B AR LA TR B, 92045 o5 B ) 257
¥z, sci it AR, i TOBIN120 AR 3h{C 9k
R IR S #E, [F e g Biofeedback 2000 £
SHUEYRAL, ABTETHRPLBERERTZ) 60 cm 4,
TR 5E, 1 block B4 5% 3 min, &
FELE A BN o
24 HEMISHSWE

ULEL o Bz H o R T RN ik E e A B B 5
Wi OFLRAE . B 7e I 2k A SL6 2 A 2
SR 3 2B ] 1 A BEAE AR B . @1 48
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AR RO 1 4 2215 B R s Bl 5 0 [ 3=
A AR bR o i s © A BF5E (Mclntosh et al ., 2006;
Beall et al., 2008; Magnée et al., 2007; Bal et al.,
2010), KA B A S5 01T log F 4, i b nT A3k
A P15 B R I AR BEFR AR A AR . AR FAR (LR =
| Logiol (WL 175 45 ] A 1 5 R 34908 — JE4R M)/
SAE] | o FrA AR BER AR B th AR IR B R G AT
RIEC 5% oSG 25 ok s LR GERFHE 094 5K 3ot
I (A BEECHE S TSR A BRI B ) B A B SR
SEIE bR HE2E

TERR 8 77 i, AR AU E K A i R B4
ICSRE AT, IMBRIC SRR TE 40%LL T A, [F
B B Tobii120 |4 B R R iR T 5, DL HR
LAY L om B 4R e, RIVHR S | I 350 DX Jk
(B 1)o 43 Hr 48 Am A 35 T R0 RS [ (B 78 D4R X P 7
R AT s 0] 22 ) B R 50 (e X7 28R X P 3 A
SUBCEZORN), g A1 DR S 0 HIR 58 8 DX T B K /)N
AL, BOTE S BT IR R | W R D A . AR
PR ) B L 0 e B bl O I L IR B
R RSF (i) R 3 A0 a5 5 T R RS i) L TR R Y B
) Ay PRLAS f 3 AT AS ) 4 3l T 950 AS ] X3k i) 1
=7 A B S A SPSS 18.0 #E4T 48 140

3 %%
31 IbEJLE R REIE L RIS B £ B R A
3 LT 4 R 2% Fe 1 A B bR A (L3R

RS InE 2 PR, DIgZR(ASD, 1D,
401

TD)Ky A AB ik, WA AN A 205 B %) UL A A2 b 2 oy [
A g AT B DK 2R Ty 22 43t (PR A UL H 722 Ak B8 02 4 i)
Dl A [R5 LAY S g, B a0 2% 217 L
D LI AR £k, BT DA FH B R 2 2200 #7) o
25 L P 24, F(3,42) = 5.12, p = 0.010,
LN, F(3,42) = 4.93, p = 0012, RMHET,
F(3,42) = 7.85, p = 0.001., <31, F(3,42) = 20.37,
p < 0.001 (B IR A RN 4 3% . BEJS /%t 4
Fh 2255 HEA7T F G50 (LSD) K L ASD HIEME =
X4 AR LB . SR AR ER R E /N T ID
¢, p = 0.004, p = 0.008 F1 TD 4, p = 0.025, p =
0.011, Mi/sMFEM LW ZFEZER, p = 0415, p =
0.887; TEMAERVAFIER, TD 4140 L H A fk
F P T ASD 4, p < 0.001 5 1D 41, p = 0.008,
BIEME L REESR, p = 0.290; fEWEEEN
B, ASD 4B ARLFR B E(LT ID 4, p =

K1 SCEAbR & AOI X 52 i

0 ASD
35F & 1D
30k m D
25

:: 2.0
0.0 3
S F

JILF HErL,

B il

H F=H: M bR

Kl 2 =dgalWE 4 MR A AR AR

e WU AR LR BRI AL . BRI LR | BB R | AR SE WU TR R
ASD NHAE JLEE; 1D 5 Sy ks JLEE; TD @ JL#E, LI R,

H Dy RN, SOMARMI RN, F OB LR, A WA R .
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0.001 1 TD 4H, p < 0.001, ID 4H 194 J& LA A8 fk %
WEMET TD 4, p = 0.006, B ASD HH{EMAE 4 Fil
AR 2 G T WL AR AR 2 3 IKF TD 4,
ASD X TE M B R FRE I LR AR L% 5 1D 41
T E xR

PIBGAZERI(ASD ., ID, TD) 5 RIEIEA (2%,
M. R YR A AR, gl K.
i kAR fh 23 Ay R AR it AT J A2 00 o 25 40, Hrh
B Ry ) AR b, FNE A Bl AR o
45 & BRAE B A A R B IS A R0
F(2,42) = 15.07, p < 0.001, 52 W (LSD),
ASD ZH 1 B¢ R AL R I T 1D 4H, p < 0.001 FiI
TD 41, p < 0.001, iMiJ5 & LW EZR, p = 0.835,
R fKs 5 A S A o, X — RO A
F(2,41) = 12.76, p < 0.001. FfHAHA F5500 B3,
F(3,126) = 3.14, p = 0.028, & X%F 1% 1 J H AR fh R
WEM TR, p=0.010, A=K, p = 0.048 AL, p
= 0.048, MM HES, p = 0525, £ HEH .
R 5AEM, p = 0.525 [M] o & 25 7 . B2
H5REXMNZHAEHARE, F(6,126) = 2.02, p
= 0.068.

TE R W AR AL R b, B R R
F(2,42) = 5.47, p = 0.008, FH /5% (LSD) &, TD
2H I R IR AR AR R 35 T ASD 41, p = 0.010 I ID
ZH, p = 0.004, 15 M JC W% 22 5, p = 0.767,
FE A 1500 .3, F(3,126) = 15.67, p < 0.001,
O AR TR, p < 0.001, Z4H, p=0.032, 4
SN, p < 0.001, B RN BEMRTFAESIEN, p
< 0.001, RPpRAEGS5RUERESN, p = 0133 Hpk
TR Z IR 3 22 5 Bl R IE A
1922 HAE M 3, F(6,126) = 4.31, p = 0.001, 7EWL
B2, F(2,42) = 0.23, p = 0.793 52UAFEIE F(2,42)
= 1.568, p = 0.220 i}, =W AY B IR AR R AT
fERE 2SR, BAEMEEY, F(242) = 455, p =
0.016 At K EMER, F(2,42) = 9.05, p = 0.001, TD
HNFE T ID4, p<0.001, 5 ASD 4, p = 0.002,
J& P ] 22 58 3%, p = 0.490,

TE 48 Wk A2 A 3 07 1H, B a0 28 1 32 2400 I
F(2,42) = 3.93, p = 0.027, = J5 ¥4 3 W] (LSD),
ASD ZH 46 kA2 A% I T 1D 41, p = 0.012 FiI
TD 41, p = 0034, H)5 —HR LR ELER, p =
0.675, HIfH4% Iy /e R DhAs i, X — RO 47
¥, F(2,41) = 3.42, p = 0.042, FIHHEA EXV,
F(3,126) = 0.50, p = 0.684 M {2 Al ik 2

152 HAEH, F(6,126) = 1.15, p = 0.340 ¥R .3,
Zi b, ASD 4110 [ F2 48 3 0 AR AR 3 I 21K
T IDAE TD 4L, ARG %5 FM A GE 7t 7 M
SEJLFER H EA BN, A fTX 16 25 2 1% i B ]
REAFAEA 2 o
32 MMEILEMARFERBENEIEATR
321 =AM AREIEREFIER S FEIATE
X % 10 7 AN ()15 4 3 A I g s 3 L B i) s
17 3(HikZe. ASD. ID, TD) x 4(FE1ELR. &
X BUR L ARG AR)WMEEWE T Z 0. =
A AN [R5 4 22 18 0 5 T P T) 4R 77 1 8
Seitngk 2 iR,

R 2 FEBORI 4 Fhi g R1E BOEIR 1E) (o) o8k 1

it (M+£SD)
RIGHM ASD ID D
T 2% 3.91+0.50 3.41+0.94 4.66+0.31
A5 3.94+0.69 3.16+1.21 4.60+0.23
LR 3.00+0.55 3.27+1.11 4.67+0.61
HE 2.73+0.62 2.80+1.49 4.33+0.56

g Bk BRI S A R B, F(2,42) =
16.71, p < 0.001; FAFHA ER0 3, F(3,126)
21.16, p < 0.001; XI5 F1E IR )22 BAEH
i3, F(6,126) = 6.44, p = 0.004, % LSD /55
K, TD MY LER T E % & T ASD 4, p <
0.001 5 ID 41, p < 0.001, 1M /5 M [A] A FETE i 3
25, p = 0.372, BT RVEE A 1Y B LA ]
FRT R4, p <0.001, EMFN, p =0.015; %t
ARG ) SR ) I T 2%, p < 0.001, K
5, p < 0.001 FIRMARNS, p = 0.001; *f &A1k
FENE I B L ) G 8 25 22 5%, p = 0.191,

] BRGNS M R R, FE A R X R AE R, 1D 4
4 T P IS ] f 35K T ASD 4H, p = 0.038 5 TD 4, p
< 0.001, [A]A} ASD 41 & (KT TD 41, p = 0.002;
TEWLF A5 G I, 1D 41 A9 v I ) 1 25 I F ASD
4H,p=0.012 5 TD 41, p < 0.001, [a]i} ASD 20 i 3%
T TD 4, p = 0.032; fEAZMALIER, ASD 4
5 1D Wt ]34 8 2E T TD 41, p < 0.001,
H KM R #FEZES, p = 0352, ZEMA LR EE
iF, ASD 415 1D 2 i FE LIS (] 2 2 25K F TD 4, p
<0.001, H=#FR LR E2ER, p=0.845, I ASD
X 4 FhAE 25 2 AY VR LA [R) S 0K T 4 X R
Ay Bl 2% AR TR g R, RV AR
KA
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322 ZHWKMAEIFLERIBRED. HIAEM
A 18] bt

PIBGAZERI(ASD, ID, TD). RIEFHEA (2%,
Ay RVHE L AR BRI (IRAS . BEEE)h A A
o, A TRXT HR S R S ) 3 R ) L (B — Xl
P[] b A TR ] 7 b 8] Ay R A et i A 7 i 5
WO 2N, b g R B A e, RS
A5G X SO BN S . 3 HBKTENE 4
55 28 15 i () T AL ) L N 38 3 TR o

x 3 ZHHFRAI 4 MIFERIFT AR XBAERAE

tb B FE A T 4 it (M£SD)

FIF B
o b ASD ID D
- HR 8 0.09+0.09 0.25+0.21 0.32+0.19
AI 7S

I 38 0.36+0.19 0.19+0.11 0.42+0.15

HIR 5 0.05%0.06 0.15+0.19 0.24+0.18
IR

I 8 0.38+0.23 0.24+0.16 0.46+0.15

IR 38 0.08+0.05 0.10+0.07 0.31+0.11
RUE

I 348 0.07+0.07 0.21+0.13 0.41+0.14

R 38 0.11+0.10 0.09+0.06 0.23+0.09
R

I 38 0.16+0.15 0.16+0.14 0.37+0.15

gE R B, w2 RN W, F(2,42) =

28.67, p < 0.001; FIHJH F 400 8 3, F(3,126)
21.49, p < 0.001; 2M4HR X F20W B3, F(1,42) =
43.54, p < 0.001, FRAGHA SR HAEH I
2, F(6,126) = 5.39, p = 0.008; X4l [X I, 5 4 ik 2
RIS H AR 3%, F(2,42) = 3.35, p = 0.045; #{HJ
T 55 0GR X 58 H AR 3, F(3,126) = 3.98, p =

0.7 r

0.6 T

TEALIRHE] L

0.010; FAGZEA | Wl A | DGHR X 1) 52 AR
4.3, F(6,126) = 3.71, p = 0.002,

2 LSD HiG KK & H ASD 415 1D 4 AyEM
Bf ] L 25K T TD 4, p < 0.001, — 3 [ ANFELE
F225, p = 0688, #IAMARME , AREHRWE
PR ] Bb S I 552%, p < 0.001 ik, p < 0.001;
MR A4S, p = 0.386, & 2% MdEA%, p = 0.101 [i]
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PEfS . 3X 5 Mclntosh 4 (2006) 1 BF 2 45 SR AL, B
AT 7 Mclntosh 45 (2006) O AiF 53 b 2 BRI E A 1A
RETE A B R 2% . ARG DTS, AR
Xk PR R AE #EAT H 208405 . 5 Mclntosh %(2006)
(IBFFEANTR], AR FEIE B DIOMRE L BEXT 4 FhSEAR
HIAEAE A B A, SRR 5 E 252 TEOE,
S HTIRAUE JLE B Y SR T B o A 2R A
D516 3 5 BEG G e VARG, IURE A AR 1 4515
P25 I I B A7 7€ 55 % (Dawson, Webb, Carver,
Panagiotides, & McPartland, 2004), i% A flJ4E (1)
H 2 FRAG B B AP (b 28 42 02 1 B RS

Magnée 55 (2007)1F 55 A& B i D1 BE A AHUAE B A
N e 2% R0 AR B ) AL H s 1 5 3 3 B T ik
H2a 5, RIRMURE A I A AE 1S 2 L1 e fig, X
ARG S RIFAR—3 . X T RS i R 25
R . 7E Magnée %5 (2007)BIWF5E rh g 15 0 1
N, HB TRt S5xF 80 o 22 5, X fli bk
AT REE I LRI b i 258 | Ah S BB S AMEAL
il 58 BN FRAE 1 F By, MR 5 A
SR RGN RE ST o FEARWET P A 5 /N
HE K FlReS . b &k R R T 5ok
S, BT RN OB T A D, B R ME B RN
PRI 3 — B 1) B B R A
4.2 IMFEJLEN AEIEERIER R EE

AT 5 e IR ARE )L B 7 VLA A A 45 | R
A, HLRZHL . R BH Ik A AL R b I S AT



536 N B

EE ¢

46 &

JLEE, 1% 26 245 A Be e B IOpk i )L 8 1) 1% 26 S0,
MATTFETE F SIS 4 Rt X AT RE A H T AT TR
A HB 21 1 1k S 30 o TEH AR B AR R R
R R R B AR A, i PR JLEE I AT X R
N, AT AT B 25 K I 4 I RE T O RERIL, X R
55 A At 2 T I 4 17 IR Y Tk R R R O 4 2 2E A i
5o PMGEE AR AL S8, ATER B A
T LA AT GRS T i Sk, DLk LA [ skl A T FL A
Jr 2ORBEALE O Bk AR, 8T T mL
BRI, DL R AL O BR A AR Ak, DT 4E
Fr A OARGMWIELIRAE . IUHUE JLZEAE K i . 5k
AR AR 134 1 AR TR et LA, B Tk
LE ST EILEN IR EES, PRV
BRI ZIEATETE B2 5 R, Ut B IOk e L
YA EAMR N FEIFERE IR RREW. 5
AT FE 45 AL, Hubert 45 (2009)iF 5% % BT AMUE
BN A ] DT A7 285 3% 155 25 AU I 1Y) e H s g b 351
TE A, Bal Z5(2010) & I A AR .0 %
AL AR T A, (H2 5 Hubert 45 (2009) |
Bal 4 (2010) AR, WP R R . B2l
FE Ik 34> 1 3 A= B 0E H A A 1d W AU )L B AN
[F) 175 2 ) JEREN B8 T A7 TR BB, AR 9T Bl R G
TR .

eGSR A ) m, #olWE A bEE gt A 4
PRI AR 0 3 i TG 2. R o M H
B 55 0038 R R A R 2 DDA G,
R B G = S W R 7 ) N
JKE#ES . Alpers, Adolph Fil Pauli (2011)#F%5 2%
I AR 22 18 B o | RS 1 B P AR b %8 Wb 2 v T R 3R
1, X IRE T AR EE R .

155 & F 5 R T T 25 19 B B A sh B
AT S BLARMAE JL B X615 45 2 1% 09 B sh BT )
BRIAAAEA I, DIVMUAE JL 28 A7 761 2 215 P i,
MATARRIER S . S N R 25, Wb A TR
PN 2 = 48R, B2 [l A B4 T L sk kS bk
Yy, XSt o2 b (15 25 L e I i R, B
LAY UG 4 G BEA
43 MMEILEMARIFERBENEEAR

TEXTHEA LAY IR R b, PIOMURE L3 X6 AN [ 1
25 F1E 0 B PR [R) 5 8 S B e D T
WLE, 58 hEILEZMIC R EZER, b
FEER G 5 RGBT A T HE ISR, X —HG
TR B EALET A S AR, EXHE L LAY B
oLk, X 5N O E JLE AL e 1 A

JRWAR T%F B2 X — 45 SAH — B, B et LA
SRR ] b3 AR T L, SRS
Wi JLEIC W E 22 S, R RS LE R T8
A AT AR RIE, AT AR MR
R RS P S S O o N N 1 B A (X
A SR S E L AR, S AN
LB LS . SRR LB AN R, 2 s L
AL (] f 9 /0 T B Fl T2 D7 DR R sk, i AT
25 TR FL Y [ 3k

FEXT IR A R4 X B, AR
PICRE JL 28 X5 T 350 i AF DX %) 3 RS ) 2% 2 TR
FRAE DX, G rbonl B A 04 7 A0 B 8] e 2 (Trepagnier
et al., 2002; Pelphrey et al., 2002; Dalton et al., 2005;
Klin et al., 2002), ABIFFE AR 45 21 10 B2 [ A2
WP e L 2 X6 1 28 T AL T T AR . Ao
rh I ) L2 X6 HIR 38 A% 19 RS 8] L 5 e A L
P00 AT I BEAs L 3E S L, 0 A
T LE, 5 IEBJILEN TR EES . X
5 Rutherford 5 (2007)F 57 245 SR IFASHIE, A
A ARE L 25 8 L 3 Oy S 22 /AT
FEAETHRER o MIAS T TR N A AR )L 2 %) 6 350 %) 7
B A 5858 ) LEAAEAR . X AT REZ K E R
7 & TR L AP A DX 1 408 () A0 4 R 8 AR R 38— AR A%
IMELAFE R, M 2 IE )L B . 55 4h
Rutherford 45 (2007) 98 5% J2& DA BN IR AE 35 B
X, AT RERESZ T 2 R EE TR, AT L) HEER K
AR 28 RS, DR X 186 350 194 3 AL 1] 55 7 3 > 4
TR EER
4.4 ANIRFE )L E XA [E 1E 4 R 1E R R L

TEXS AN )1 26 218 0 S J THT, A9 K B R
RUR RSN, ORI 2 A ILH B 34 f K T4
JipEAT LR, RS ) LEE 5 ) L ) )G
2557, AR AU L EE 1Y F 3h R A 07 B W] fig
AR TN RIE, MR X — BRI s . X
TIAE L2 58 ) B rs )L 2 76 U A 2R 31 i
B LG 2 0 3 25 5, AT RB DN ) Sk
P BOR 7 A L3 A T O 2R A A BT 2
Thomas, De Bellis, Graham #il LaBar (2007)ik Jy 3
TH AR ) 1 R TR BT 2E T LI, a4
RAEH DA TE 2 R SR, Hith 25
FNE R A EZER LA . X T8 J7 et L
T, AR T e A T e e 2 1Y) SR RN K S
518, thosg 2 AL ATR R B S5 g
AR, A FEAATR R FRAE 1Y H S5 AT



434 ChfEas A5 PIOMAE L2 191§

2B RE ) B 4 A T BT X 537

TEXT ARG FRERERE TR, AR
PRI L ZE X g D4 A ARG RS B B S A S R

FEA S [B] i 25 v T RYVE A A SR, 7EE 4
AR5 215 A AT A9 v R R S 3 L B R E

XS, TR ] K TR I BEAS LEE, XX
Tt A 1) B DR R AT o 3 136 B I i J L 3 X 7 2%
MAEGIRNE A —E R nLr, HREEA TEZHK
0, PR 7R T DA 24 AR R 16 A AL, B0 X
PIOAE LB 11 25 L RE ) EAT T IECHE o IIE
%Eﬁﬂﬁﬁﬁmuﬁﬁﬁﬁ?m,EEMN@ﬁ
XRPUBA T 2R R BT 25 e 3 ks
ﬁﬁﬁ%%ﬁ,ﬁiTEﬁﬁﬂ%E%@ﬁ,M%
) S B 238 SRR A 13X — i o 3K AT B PR DA MR
— R ZUIE ARG 26 7 AR Lk DR B 3R AR R
. Wagner, Hirsch, Vogel-Farley, Redcay #11 Nelson
(2012) YT 55t DA S AICMUIE JL B8 7R 1 45 7 A= 22 i st

,UEF%*MEﬂﬁ%»Uﬁ%m L E TS
E‘/ ﬂﬁ
45 MMEILERFERLFRENGEEFTRH
K&

Caldara 4 (2005) & IR WL 1% 26 1 18 R
HOETE R BIRAG; YAIWE R, A2
F)H IR AR AE B B 2R A AR R A R R AT K e
(Barton et al., 2001; Rutherford et al., 2007), Back
45(2007) . Bal 55 (2001) ¥4 3iE S IR AUE )L 25 U3 1% 26
PRy TfT 23R S TS A T AL T R S o 1 2 1R 5 1
RGN 8 T AT R I i — &4, IR AR IS 4
TR A BE A, A5 A X 3 41 43k 0 3 0 sk ]
A= BRI ) AE DG 43 BT AT DLk BIAE L 1 25 3R G B
3 L 58 I B A L EE Y 0 ] 5 R A
SN [ AFAE — € IR R, H X RN 2R 7EI0MUAE JL 2
[ HIEAAAAE . IR L BEAA ARG 2 LG B i, B
o 07 bt L XE LAPR A X0 i S B P i e, At
T B A X & 45 647 [B13kE, RG] A g i e At i)
(A 38N o R AR ) L2 0T 17 T LR B[] e
T, TR 257 A R R G B AT 1 Bk, Pt
AT B R i T e w, RIS R R A RE
B fLAT] A A B E, AIARE ) L ) 19 2

AT AES X1 25 2 TR 7 0 K

1 B A%

5 znlb

(1) AE L2 % g 2% e AR 105 R4 1 R A A —
FE G, xR PR 14 [ R 5 A 5 2
(AT JLZE A7 155 25 S A R o 175 28 2175 141

Fi AN BEAR G- i e 3 HICAAE )L 28 %k 217 19 A B84
LA shIgm, RPN 4 2L AN AR A

@%Hf%ifﬂﬁ%%%h@ﬁﬁ%&%
T3 SAFAES A o AATTX TR LAY AL T 0 A
SRR, O HR PSS RS B AL ) R R R R e
AR T L

Alpers, G. W., Adolph, D., & Pauli, P. (2011). Emotional
scenes and facial expressions elicit  different
psychophysiological responses. International Journal of
Psychophysiology, 80(3), 173-181.

American Psychiatric Association. (1994). Diagnostic and
statistical manual of mental disorders: Diagnostic criteria
from DSM-IV. American Psychiatric Association.

Back, E., Ropar, D., & Mitchell, P. (2007). Do the eyes have it?
Inferring mental states from animated faces in autism.
Child Development, 78(2), 397—411.

Bal, E., Harden, E., Lamb, D., van Hecke, A. V., Denver, J. W.,
& Porges, S. W. (2010). Emotion recognition in children
with autism spectrum disorders: Relations to eye gaze and
autonomic state. Journal of Autism and Developmental
Disorders, 40(3), 358-370.

Barton, J. J., Keenan, J. P, & Bass, T. (2001). Discrimination
of spatial relations and features in faces: Effects of
inversion and viewing duration. British Journal of
Psychology, 92(3), 527-549.

Beall, P. M., Moody, E. J., Mclntosh, D. N., Hepburn, S. L., &
Reed, C. L. (2008). Rapid facial reactions to emotional
facial expressions in typically developing children and
children with autism spectrum disorder. Journal of
Experimental Child Psychology, 101(3), 206-223.

Blair, R. J. R. (1999). Psychophysiological responsiveness to
the distress of others in children with autism. Personality
and Individual Differences, 26(3), 477—-485.

Bdolte, S., Feineis-Matthews, S., & Poustka, F. (2008). Brief
report:  Emotional  processing in  high-functioning
autism—physiological reactivity and affective report.
Journal of Autism and Developmental Disorders, 38(4),
776-781.

Bradley, M. M., Codispoti, M., Cuthbert, B. N., & Lang, P. J.
(2001). Emotion and motivation |: Defensive and appetitive
reactions in picture processing. Emotion, 1(3), 276-298.

Bradley, M. M., Hamby, S., Léw, A., & Lang, P. J. (2007).
Brain potentials in perception: Picture complexity and
emotional arousal. Psychophysiology, 44(3), 364-373

Bradley, M. M., Moulder, B., & Lang, P. J. (2005). When good
things go bad the reflex physiology of defense.
Psychological Science, 16(6), 468-473.

Cacioppo, J. T., Petty, R. E., Losch, M. E., & Kim, H. S.
(1986). Electromyographic activity over facial muscle
regions can differentiate the valence and intensity of
affective reactions. Journal of Personality and Social
Psychology, 50(2), 260-268.

Caldara, R., Schyns, P, Mayer, E., Smith, M. L., Gosselin, F.,
& Rossion, B. (2005). Does prosopagnosia take the eyes
out of face representations? Evidence for a defect in
representing diagnostic facial information following brain
damage. Journal of Cognitive Neuroscience, 17(10),
1652—-1666.



538 N B

46 &

EE ¢

Clark, T. F, Winkielman, P, & Mclntosh, D. N. (2008).
Autism and the extraction of emotion from briefly
presented facial expressions: Stumbling at the first step of
empathy. Emotion, 8(6), 803-809.

Dalton, K. M., Nacewicz, B. M., Johnstone, T., Schaefer, H. S,
Gernsbacher, M. A., Goldsmith, H. H., & Davidson, R. J.
(2005). Gaze fixation and the neural circuitry of face
processing in autism. Nature Neuroscience, 8(4), 519-526.

Dawson, G., Webb, S. J.,, Carver, L., Panagiotides, H., &
McPartland, J. (2004). Young children with autism show
atypical brain responses to fearful versus neutral facial
expressions of emotion. Developmental Science, 7(3),
340-359.

Dimberg, U. (1982). Facia reactions to facial expressions.
Psychophysiology, 19(6), 643-647.

Dimberg, U., Thunberg, M., & Elmehed, K. (2000).
Unconscious facial reactions to emotional facial
expressions. Psychological Science, 11(1), 86-89.

Dziobek, 1., Rogers, K., Fleck, S., Bahnemann, M., Heekeren,
H. R., Wolf, O. T., & Convit, A. (2008). Dissociation of
cognitive and emotional empathy in adults with Asperger
syndrome using the Multifaceted Empathy Test (MET).
Journal of Autism and Developmental Disorders, 38(3),
464-473.

Ekman, P, & Friesen, W. V. (1978). Facial action coding
system: A technique for the measurement of facial
movement. Palo Alto. CA: Consulting Psychologists Press.

Hubert, B. E., Wicker, B., Monfardini, E., & Deruelle, C.
(2009). Electrodermal reactivity to emotion processing in
adults with autistic spectrum disorders. Autism, 13(1),
9-19.

Itier, R. J., & Batty, M. (2009). Neural bases of eye and gaze
processing: The core of social cognition. Neuroscience and
Biobehavioral Reviews, 33(6), 843-863.

Klin, A., Jones, W., Schultz, R., Volkmar, F., & Cohen, D.
(2002). Visual fixation patterns during viewing of
naturalistic social situations as predictors of social
competence in individuals with autism. Archives of General
Psychiatry, 59(9), 809-816.

Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (1990).
Emotion, attention, and the startle reflex. Psychological
Review, 97(3), 377-395.

Lang, P. J., Greenwald, M. K., Bradley, M. M., & Hamm, A. O.
(1993). Looking at pictures: Affective, facial, visceral, and
behavioral reactions. Psychophysiology, 30(3), 261-273.

Lang, P. J. (1995). The emotion probe: Studies of motivation
and attention. American psychologist, 50(5), 372—-385.

Li, J. C. (2002). Affects of different relaxation methods on
subjective perception of relax and ANS. Unpublished
doctoral dissertation, Beijing Sport University.

[(ZERTUL. (2002). A/ B T 72 1900 PE 2 X X 7 5 I T
H FEAEFLL I pgzm. WA e, btk E K]
Magnée, M. J., De Gelder, B., van Engeland, H., & Kemner, C.
(2007). Facia electromyographic responses to emotional
information from faces and voices in individuals with
pervasive developmental disorder. Journal of Child

Psychology and Psychiatry, 48(11), 1122-1130.

Mclntosh, D. N., Reichmann-Decker, A., Winkielman, P, &
Wilbarger, J. L. (2006). When the social mirror breaks:
Deficits in automatic, but not voluntary, mimicry of

emotional facial expressions in autism. Developmental
Science, 9(3), 295-302.

Merin, N., Young, G. S., Ozonoff, S., & Rogers, S. J. (2007).
Visual fixation patterns during reciprocal social interaction
distinguish a subgroup of 6-month-old infants at-risk for
autism from comparison infants. Journal of Autism and
Developmental Disorders, 37(1), 108-121.

Morrison, R. L., & Bellack, A. S. (1981). The role of social
perception in social skill. Behavior Therapy, 12(1), 69-79.

Oberman, L. M., Winkielman, P, & Ramachandran, V. S.
(2009). Slow echo: Facial EMG evidence for the delay of
spontaneous, but not voluntary, emotional mimicry in
children with autism spectrum disorders. Developmental
Science, 12(4), 510-520.

Pelphrey, K. A., Sasson, N. J., Reznick, J. S., Paul, G,
Goldman, B. D., & Piven, J. (2002). Visual scanning of
faces in autism. Journal of Autism and Developmental
Disorders, 32(4), 249-261.

Press, C., Richardson, D., & Bird, G. (2010). Intact imitation
of emotional facial actions in autism spectrum conditions.
Neuropsychologia, 48(11), 3291-3297.

Riby, D. M., Whittle, L., & Doherty-Sneddon, G. (2012).
Physiological reactivity to faces via Ilive and
video-mediated communication in typical and atypical
development. Journal of Clinical and Experimental
Neuropsychology, 34(4), 385-395.

Rutherford, M. D., Clements, K. A., & Sekuler, A. B. (2007).
Differences in discrimination of eye and mouth
displacement in autism spectrum disorders. Vision Research,
47(15), 2099-2110.

Speer, L. L., Cook, A. E., McMahon, W. M., & Clark, E.
(2007). Face processing in children with autism effects of
stimulus contents and type. Autism, 11(3), 265-277.

Spezio, M. L., Adolphs, R., Hurley, R. S., & Piven, J. (2007).
Abnormal use of facial information in high-functioning
autism. Journal of Autism and Developmental Disorders,
37(5), 929-939.

Stel, M., van den Heuvel, C., & Smeets, R. C. (2008). Facia
feedback mechanisms in autistic spectrum disorders. Journal
of Autism and Developmental Disorders, 38(7), 1250-1258.

Thomas, L. A., De Bellis, M. D., Graham, R., & LaBar, K. S.
(2007). Development of emotional facial recognition in late
childhood and adolescence. Developmental Science, 10(5),
547-558.

Trepagnier, C., Sebrechts, M. M., & Peterson, R. (2002).
Atypical face gaze in autism. Cyberpsychology & Behavior,
5(3), 213-217.

van den Broek, E. L., & Westerink, J. H. (2009).
Considerations for emotion-aware consumer products.
Applied Ergonomics, 40(6), 1055-1064.

van Hecke, A. V., Lebow, J., Bal, E., Lamb, D., Harden, E.,
Kramer, A., & Porges, S. W. (2009). Electroencephal ogram
and heart rate regulation to familiar and unfamiliar people
in children with autism spectrum disorders. Child
Development, 80(4), 1118-1133.

Wagner, J. B., Hirsch, S. B., Vogel-Farley, V. K., Redcay, E.,
& Nelson, C. A. (2012). Eye-tracking, autonomic, and
electrophysiological  correlates of emotional face
processing in adolescents with autism spectrum disorder.
Journal of Autism and Developmental Disorders, 43, 1-12.



434 ChEaR A5 IOMUAE JL 2 1) 155 25 A7 RE g B i 4 e i T i U X 539

Emotional Empathy in Children with Autism Spectrum Disorder: Evidence from
Biofeedback Measurement and Eye Movements
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Abstract

Autism spectrum disorders (ASD) are considered as a series of pervasive developmental disorders, and
characterized by deficits in social interaction, delays and deviance in communication, and repetitive behaviors,
rituals and interests. Emotional empathy refers to unconscious experience of emotions consistent with and in
response to those of others and imitation of the facial expression, induced by shared representations of
perception and emotional contagion. Eye-tracking studies have demonstrated that the visual fixation patterns of
children with autism in social situations differ from normal patterns. Children with autism do not seem to attend
spontaneously to salient features of the social stimulus in the way that most people do. It is possible that this
reflects an attentional style that limits empathic arousal. Children with autism, relative to typically developing
children, focused less on the eye region of faces when viewing social stimulus, because they avoid eye contact
with othersin order to decrease arousal.

Previous studies explored emotional empathic responses to affective stimuli in children with ASD, but their
results are inconsistent. The present research was designed to investigate the emotional empathy and the face
scanning patterns of children with ASD using biofeedback measurement and eye-tracking. Fifteen children with
ASD, fifteen typically developing (TD) children, and fifteen children with intellectual disability (ID) viewed
eighty emotional faces with happiness, sadness, fear and anger from the Chinese Facial Affective Picture System
(each emotional category consists of twenty pictures). Facial electromyography (EMG) activity, eye movements
and automatic physiological responses, including skin conductance (SCR), skin temperature (TEMP) and PLUS,
were recorded during the experiment.

Comparing with typically developing children, children with ASD demonstrated atypical processing
patterns of emotional faces with reduced responses of automatic facial EMG, and automatic physiological (SCRs,
TEMP, PLUS). This suggested that a failure to perceive emotional faces in children with ASD. Furthermore,
results of eye-tracking showed that the children with ASD less viewed the eye areas than the typically
developing children. At the same time, the fixation time and fixation counts of face for children with ASD were
significantly less than the intellectual disability group and the typically children group. The fixation time of fear
faces for children with ASD was significantly less than the happy faces and sad faces. This suggested that the
limited eye gaze for emotional facesin children with ASD.

The results suggest that a failure to orient to emotional relevant stimuli (four basic emotional faces:
happiness, sadness, fear and anger) may be caused by the lower fixation time to the eye areas, and avoidance of
emotional stimulus may become the default coping mechanism for some individuals with autism. In conclusion,
the current study demonstrates deficits in emotional empathy and limited eye gaze in children with ASD, which
may be contributing to their problems in the face scanning patterns.
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