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B ' CAUR A FRE AR PSR LTSI PTREIR T [ BP0 . ST A RS A PATAE A AR,
AL 530388 ot S G ORI R A Al RS R B, BAEZim A PR . A B S I Z AR AR
TEBRNFIICRREA, = A PR ATE FIE NPT P2 Wi S, AN BB s, H i T
XS IR MUK RIS R A B, A PR K805, (eSO R AL AUR B4R AR 0 I, TS A
T v A AR SRy, P PR RME AN GO TR A 1T A PR Z IR AR o R, = A PR B AR B
KPR AS MR B A, ELA 0 DR T ORI A7 S G i A 2B AR o X S I A B S R A B 2
e 5 I PARR ORI ) PARE MR A S5 At D RE R AR, DA RIS TR T IR At TV e A A

KR F PRI, AORI, PORRME, PRI, AL

225 R395

1 5lH
FRARSE TERR CHE WIS 5 5630 ) (The

Diagnostic and Statistical Manual of Mental Disorder,
DSM-5), HMHIERE & FEiF(Autism Spectrum Disorder,
ASD)#E E SRy —Ffr L At 23 Vo) 3 AL 2 58 A1 i i
< F 5 2 B B9 AT SR R A 50 R T KA L E R
[ 28 /& B B fit(American Psychiatric Association,
2013). MM FES ASD MIEHFTN . AMSFTIA
IR E 44 (Sucksmith et al., 2011), [ 4 F7E
ASD FI @ NHEh 2 87, Hg /™ mArETe
71k 2 5% (Baron-Cohen, Wheelwright, Skinner et al.,
2001). 1= FI PATRR BOREAA 9 B O fdt e FkE 2 Zh i 1)
ROAEE B SARA R SAAR L, &5 A PR
AT A BT 22 1100 B IR PR A S v Y A A XURS: (Dow
et al., 2021; Pelton & Cassidy, 2017), #h32H GEFXS
2, Z5 NREHPLES, Fitafr hEd

W H 3: 2022-08-23

(Austin, 2005; Cetinoglu & Aras, 2022; Kloosterman
etal., 2011; Zhao et al., 2019), UG WFFE & ¥, &t
R s AL R AR AR T A PR K P2 531 36%~87%
(Constantino & Todd, 2003; Ronald et al., 2008), H.
ASD AMARGE B 51 1Y A PR BT T i R T
%t B 2H (Pickles et al., 2000; Piven et al., 1997), X4
NHMFES ASD FIREAATEIL R BRI RAE . BR
TR R AU, A RS ASD A
RTERG 25 . INRVFIAT S 55 22 07 T 2 30 o AH 481 1
(Gokgen et al., 2014; Kunihira et al., 2006; Takahashi
et al., 2013), W Z YR B2 MNH R EHER
WAL RESE . ST H MR FTF ASD 111 AH
I, AR REIE FE B ASD 49
SEHLHI AT AT TR, A B T RGE S R
REAR 1.0 BRAZE R AL 23 T RE

L (Empathy) s 15 />4 {1 28 A 25 19
&7 J PRA# (Singer & Lamm, 2009), 7E APBR3cHFI
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JEASAT R R Y A EAE Hl (Decety & Jackson,
2006; Jackson et al., 2005), Ff F B ¥h F % 25 A
FIPAS Ry, Hrp g 25 1645 (Emotional Empathy) /&
PO NG = R NN O B ST L e SR VNG S1 B o
(Cognitive Empathy )fi A THE % 1 aff B b AR 125,
A0 5 W AR 5 R0 B PR S BB 7T (Decety & Lamm,
2006; Decety & Svetlova, 2012), Baron-Cohen (2010)
N R ILE BB TTRE 2 ASD ANMAKE S PR RAE e f )
FEFERNZ —. UM B —Buh & M, ASD 4~
PR BN 5 A7 A B (Song et al., 2019; Ziermans
et al., 2019), 1Mi7EfH 45 3G EAOHF 5T 45 2R T 4
W, FAHETEZI ASD AMARFR B H B 5 (1) 17 2 2L
% (Capps et al., 1993; Rogers et al., 2007), {5l Gu
5N (2015) & BUAH LA HI 2, ASD AI7EWLAE R4
i R I (AN T U0 8 T 48 55), B IR SO B Sy s F,
LTI 5 P TS TSR L AR B, AT WFSE 2 B ASD A
FEPHH T 55 4 1 5 251 (Minio-Paluello et al., 2009),
WAEWLFE il N ER BB o 28 0 0 A SRR
ASD ZH 45 1 HUAIR Y AN i 5 B2 B 43 (Santiesteban
etal., 2021), A WFEN S ASD Fi id M ATE
4 L0, A 3 22 % (Bird et al., 2010; Blair,
1999), UNTEZ 485 AT 55, ASD xR o 1 b
TR i g A B DA K BB o 3 N2 B9[] 1 RO
FE 43 ¥ 5 % B4 TG W 3 22 R (Dziobek et al.,
2008), UL, S48 ASD AR AEIAR BB 19U A
3N T THZ BN, A S BB ) BAR R A A
ANTE] BYWE AL, ASD AMATE NS 26 4% 1 0 S5 S IAIL
il A R — 2L

AR IR, AMETE R B & TR
H 1 Al A2 I 2T AR AL 1 22 3R AR, 0 F35 1T il
5y . HT 0T (] R 2 R PR b K7 JE S (Lamm et all.,
2011). B TARBI AR RAESD, 538558 A4 1 2
U A 32 24 B 27 B R 24 B 2R FR YA T 5 SRR AR
X Al N\ 8 52 9 g SRR ) Y5 R V43 0 Bk i 1 9, B
Z Tt s B AR (Mischkowski et al., 2016; Riitgen,
Seidel, Riecansky & Lamm, 2015; Riitgen, Seidel,
Silani et al., 2015), 4k I T %5 £ bt 2 5 1y (—
1E 97 249) W BN A B B 0 P 0 SR PR R AIG, X At
NIRAEZ B v N BRSSPI LRI 2 AR R A 5
YK PRGBS, a4 i) 7 0t A % 9 B,
i /b 7 HAE 4R 56 (Mischkowski et al., 2016), 56K
PRI AN BB 55 N R T 2R R (PR P 5 = 9
ZAR), H B BARR TR, B b A K
Jii i) B 37 (Danziger et al., 2009; Danziger et al.,

2006), XLERFFE LRI AR TS 2R
{iE %5 74 (Shared-representation Model of Empathy),
B4 b N 55 55 17 80 A AR AL 20 B R
% F 4 (Decety & Jackson, 2004; Jackson et al.,
2005). % A B 5P HLE UK R, ASD A
IR G B b T REVR T H BRI R . AR
T ASD MARYEIR R, SRS RAFTE
WK T PE(Moore, 2015), A RIWFFT KL ASD
ARG N 3 FE (Rattaz et al., 2013), 45 10 &
B ASD A ARXTHIR B AS JE 5% 0 IE F (Friindt
etal, 2017; 2% %, 2015). HoBi il —IIC /B
FKREHEET ASD FIE8 AR A UM Y
2SR A, 2021), G5 LB ASD MATER T
PRI NI S BT b i) v U

HATCA ATFE 85T T ASD MK H B
IR He i 22 [A] (Y E 22 (Chen et al., 2017; Fan et al.,
2014).Fan %5 A (2014)% B8 ASD MK H B 08 %
P s BURAE (IR 5 [, ZE A b AL T
PEIF 1% B B B R BsF, ASD AMATE ) 2%/ IR IR AR TR
B 7 V2 BTG TSR, T A R, R A 2
AR RH DG DX 330G B 55, HL Xt AR R AS ot
FEVFAR AL, A SRS 3 TR AL A OC
(A AT 25 / VR % IR A i iz J22 iy RN i 58 B2 17 43 1)
KFR. MHRFINHXATGEREHE T ASD MA [ B
o BRI ) o TR, FE A SNl N P I i 46 A ke
B 1 J AR 2 B F IR e 1 23 3G 5, ASD A A )
T3E i kY O SOk G BB B B R
TRy, DA 30 Ay 155 28 155 i DX 18 3T e T 553,
DL BRI A B IE43 o Chen 55 A (2017)AYAHF 5%
[ & B T AH L & Jr B fi 4l Fnds il 48, ASD 41 &
TR S BRI, X A AN 6 B TR TR,
HL 7 95 9 1 IR R GT s N 95 9 18 AN A6 58 B2 DF 43 ik
FHIEAHR, X387 T ASD PRI 0
ATREYE T 1 BPBC B A e DA BB SE
T IR B BR AL TR S 4 B, JF ST
THE ASD BB BT 4 B S8 5 PR A
HWIEER . SR, SR — R 240 AL, A
AN A5 S )2 TR (LR 3 P RS g PR BT L S R
SR B BN, AL T 28 (AN AH G ) 2R
IR JE ) FNTA RN (L 9 A G 1) 2 X Ak Fn 1 490 55 22
N J2 T (Tracey, 2011; Wiech et al., 2008), ASD /M4
PR AH DI 2 RN 4 B2 55 P00 2R D B R il
EERER Ui

ASD AR R T R REAEBR 6 T X B 55 J7
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DR IERE, 9405 0 AE TR 1Y TR PN AR A, T
JEAHSCHEFE TAEXMERERCR, 530 ASD MHOCHF 1
AR/, 25 EEMWL, BHMmE; 5 ASD
AMAFA L, 5 PR A A T R 2 A 2 A A
B, SERUEE RS 55, M, AR DI
H PR BT A BIF RS, AR ZS AR BT 4~ 2 18T
5% [ PR O HAE By, Horh, RS (State
Empathy)J& 45 B 4 T 09 AH O 1F 55 B i75 & 19— Fefr B
B LT P A AR, s A 3 5 e T
B I P Y 32 Bk AR R R AR B 2R IR 2 (Davis,
1980); 455 4517 (Trait Empathy)t—FloA e Fa e (19
NAGFET, F8MAX NG L . SRRz A AL
1 i) — Ff 3k BE 77 (Decety & Moriguchi, 2007), &
51 B AR A R BT o A 42, R IR
XNFEE, 20 = I P R T 4 7 2R B 28 5 Fn
il At N 422 52 5 9 ISE AT SRy s I R S A A 26 H A7
(Event-related Potentials, ERPs)i i, % %X [ 4] 4F
Jo S G fif 3 o 5 W B AR AT S — 25 B i X At
NAPRAS TN RN o 250 2 K BEMLFH 55 2 R s AR
ik, R AR SR A T, B AR A E
FEIT . B IR AH DR T LA S AR I R 2 R B R, A
B9 PRI AR OCARE BAE H P AR o 5 LA R Bk &R b Y
A E
JeRiR LS R ERP WHGE R, AN N1,

P2 HI N2 i 7r 2 M S e 1 R Tl A, S AT
i b B 4500 A 5%, THALH: P3 Al LPP Ji 70 2
M ST TN T R, 5 E B A RIEA A
J(Cheng et al., 2014; Decety, 2011; Fan & Han,
2008; Sessa et al., 2014), Fan %% A (2014)#F55 %
B, R PR R AR A i AR R
ASD ZH7E NN YA AR AT PR A N2 i gL

FATE S 22 57, TAEXS BRZH b A WL 48 313X i 22 5,

XATHEUEI T ASD AMATESSI LA YY) [ Bk
N B BECAnS b AT R L T 2K 5 RO M
W 3 o 45T PR IBORT ASD AR AR (L,
ABEFENS SR ZE AR RS 12 A TR PR R
AR, PR B AR R BORDIR 257 25 A 1o

SR, R PUTERR L B 2R 001 25 2L 4R B2 A2 T

7E B i N2 PO B 5 & T i L ERP M if
(i N1 F1 P2 J841); e P AR B AR AR T FIAR S
INNALE 55, 2R ILTERE BT 2 3R i I 2L
HrPEAT A AR, 7E H B A 32 B a5 R 55 1Y
W40 ERP el 32 (4 P3 BLA3) . AR 2L Y Hh 2 3R AE
RIS, AMARXT At I 18 5 S 3R A O T B

PR A OIAPZRAE . L, FANTE— 2D ik
B2 [ PR AR L OS2 T REIR T [ SR
TR, B B A R B EOIR Z mT LU R R A
P SN AR B8 i A R B

2 SEE 1 AR A PR B
AT LA Y 22 57

21 FHik
211 #ik

WA B A 1Y F PR B SE (Dunn et al., 2016; Li
et al., 2020; Meng et al., 2017; Meng et al., 2019;
Peled-Avron & Shamay-Tsoory, 2017), B /&K H
PA] 75 %0 2 (Autism-Spectrum Quotient, AQ)H SChR
(Liu, 2008)M A 1~ 1131 24 K74 09 A MR BT, ARG
AQ M AR DM + SE = 20.08 + 0.17), %18
Hr . JE 10%%0 40 A% A R4 (LAQ; AQ < 13)
I H AR (HAQ; AQ = 27), SRJa M BENL
TR PRSI G 2525 . R4l G-Power %K1
(Faul et al., 2007)iF 5 REAS &, i ] S5 O RUR &
(M= 0.25), WIERMINAE - B = 0.80) S fit 1k
KF-(a = 0.05), THAFEPIXSHEARADT 24
No HZ, ZIMLER LAQ 4y s gzl 30 44
(BYE 16 & 4F#4:20.77 £0.34 %), HAQ A Wik %k
WO 30 Z(BPE 15 4, Fil: 21.30+031 %), fi
AR LR T, WS EEMIER, BHA
FETE R | BRI B8O F S P AT A 25 W 0% B9 7 IR
B, JORS P 5 o BT AT Bl R S T A kA g TS
W, PSS THERER, SERFERIIR
AR PR 1 2L UME(PN-2021-022).
212 =EFXRMEN

PO BRI % G e T i RIAE, Hrh AQ
TR TIEAL B PRRBT, R 4R T R (R UK
PR L PR RV e 3 A MR B ) T TR
FEPIRAI S IR . RS2 FA AL, LUK B SO 4
B T VRAR LB 5 T

AQ EAMLE 50 45 H, M T EZM A MAEER
FAT B, 7k 5 YRS R . AEACHRE
OSSR AR T R 0~1 9t oy, K
U IE ] 14 B o8 4 ) B0 Bl <R A R 1 1
g7, BRI F B e e AR B AT,
RN . AQ B 43 i #E 0~50 72 ], &4y
i, ARARR B AR BB R . AR,
Z%H) Cronbach's o 2%0M 091,

IR A oM & & (Pain Sensitivity Questionnaire,
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PSQ, Quan et al., 2018; Ruscheweyh et al., 2009)f,
T174H, W T HE A DR WAERIER, 5
R 2 ANYERE . BRI R . R 0~10
1, 0 FRFR“TTH™, 10 FoR“DESIF . PSQ Bt
s, AR U S . AR, X
15 ¥ Cronbach's a REH 0.90,

P IF 2 ¥ & (Fear of Pain Questionnaire, FPQ,
McNeil & Rainwater, 1998; Yang et al., 2013)f % 30
2 H, FHRPEAL SR PR SCRME K, 438 3
ANYERE - RO L E R MR o SR 0~4
Katsr, 0 fCFR— WA, 4 FoR R BERME,
FPQ 24tk s, FAFRAARA IR B AT B . A<
5T A, ZmF A Cronbach's o Z2ECH 0.90,

F JA % M4k ¥ & (Pain Catastrophizing Scale,
PCS, Sullivan et al., 1995; Yap et al., 2008)£ % 13
B, THRVEAGA A SC T 200 1 1 BRA RS i
YN 3 AYERE . A RIE. SR, SRH] 0~4
Katsr, 0 CFRMCREA ™, 4 RFBRZIIL”, PCS
SR, AR BRI KMEL AT s . At
¥ HiZ i £ H) Cronbach's a RECH 0.92,

A TR B 3§ 4t ¥ % (Interpersonal Reactivity
Index, IRI, Davis, 1983; Siu & Shek, 2005)f 7% 22 4%
H, MILAE A DA 0 R 25 954 5 T PPAL A A Y 4 ot
oGRS, sk 4 DYERE . WK PR (Perspective
Taking, PT). 1~ AJf % (Personal Distress, PD) . 1
.0 (Empathic Concern, EC)FI4H 4 (Fantasy, FS).
K 0~4 Hitsr, 0 fRFRAE Y, 4 [ARRNE .
o, SRR RS G 48 FE 9 I 4 i 2 A 3
T, A AR 5 AR OG0 B TA S 0 Y 2 A 4 Ak

18 o AW, ZmFE N Cronbach's o RE0H 0.71,
213 ERERIHEENEE

P I R — & 1E Y 7 2R (DSTA,
Hertfordshire, UK). IEZUSZEGHT, #7517 M5e
{14 I g 7 R 0 e, P TR S S v BT T B
PR AR AE T o4 48 BB E—XHE PR,
— ZR 50 L I R 3 A P A AL 8 2 it R
TCER T PR 3 2 A T D D7 D Dk b AL, R IR
ARG LR EE o 0.5 mA, K 0.5 mA, HH
B% >4 4000~6000 ms, K584 0.5 ms. R4S R
Z 5, W A 3 i R R HEA TRy, A
Filoh 0~10, 0 FRFRBATHIR, 10 AR MBI,
PRI A TATBR D 3 0 Ze A o MR AP 24 A8 3 g
N2k, Wi RIS TS A PSRRIV N 6 43 IR T
(Yao et al., 2021; Zhou et al., 2019), FFI1E 325
HH R AR A
214 LRI

ARSI R 2 (5 LAQ 41, HAQ 41) x 2 (KT
X4 HE, AN x 2 (M e, A=
KRR A BT, HA i il 22, KR4
N E P BN A
215 LWESK

PO BRI = Jm, e R S — SRR (5
R B pt, B— 4 [ E 20 1l ) (Cui et al,
2015; Peng et al., 2019; Riitgen, Seidel, Rie¢ansky &
Lamm, 2015)— &7 WAL . WA 1A FiR, #
WTESEMPIRRNEZ I, 5 RO R A 7E [ — b7
(] AR IS {EL LA S5 JXUAH B 10 79 ik 52 i, T B =AY
SEHAE S .

W PR R A SR A
EH A B
WEMAKRAN R AR A
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S 4 4> block, B> block 17 40 Mk
Wo IERLRTFIARTTA 5 TR DL B it
BT mfe, LR, A F AR E—
XHE IR HA . FEFR IR B, Rl A S
T v XU 4232 FURITE LA 50% o ELARSZ I i
P& 1B Fos: Eohem s i e A,
B H B Sk R R R &R, ik T BN T
R BPIRIEZ X R (e ik . A B EZPMm, A
ks M ANFEZ N, LAk ML — T N
FhET Sk B EL 53 3 M . 25%, 25%, 50%). HERLR
HR 4+ s Ja, BRI, HINES o5 2R
TR B A0 21 A A B R A T BT 43 G Ly
0~10, 0 1R WA MM, 10 18I W AW
1587y FEREAS block &5 WG, WO ITAN F £ = A [H
FEAUT KRR B F i A 0~10, 0 1R
WA AT RLELRAE, 10 fRF W), FFA
block Z[EKE 3~5 Zr4h. g, RH
E-prime 3.0 i g #0947 A EHE, JFefid gk
i HL
216 REHERESHHN

¥ FH 75 [ Brain Products /A &) i ERP iR & 4L,
FEBR 10-20 REY RN 64 F:HARME L gL
ki L 3% BB L o IE SR S H B T FCz s b, 2
HiFLAR AL T AFz f b U 8 0.01~100 Hz, K
FESIR A 1000 Hz, M5k K2 RHPT/ N 10 kQ.

EEG % ¥ 1 701 4b B A1 2 7 R FH MATLAB
R2016b F1 EEGLAB 14.1.2 T Hfi (Delorme &
Makeig, 2004), BSZITHTRT, 457 F 45 UM FL
SO HMENE IS, IRICHTE A 0.2~30 Hz, 4317 i
TR AR IO 3 S U AT 500 ms =S P 1000 ms,
IELUH B S BURT 500 ms /EMFEL . XA ™ B bl
TR AT T shHERR, R S0 O3 3 o 4 S7 5 4
TR AL O

M SRR, AT EORIE R N1 A
P2 J41; 24 H WA 225 Im R, o BT S
PRI P2 A1 P3 W4y, ARIEIEIEE, MK DL
IR SCHR G B A A B W) 0 P15 ERP 431
SE-H7% IR (Liao et al., 2018; Peng et al., 2019), 7E [
B2 PR, N1 S i sl ik C1
Cz.C2 1 FCz, Bf[]%iH 110~140 ms; P2 543 &
ML S C1, Cz, C2 il CPz, WHEIE A 270~
300 ms. FEABANIESZIIRARAF T, P2 B £ i Ha
Wil Cl, Cz, C2 fil FCz, Bf[H)% A 220~250 ms;
P3 A4 Y EL A 25 0 CPL, CPz. CP2 Fll Pz, A}

6] %7 A 400~550 ms.,
217 SZitHw

K SPSS 22.0 K HAdif PROCESS 3.2 (Hayes,
2012)iE AT Ge 143 AT o (R A STREAR ¢ K 3 sk R 7 A
5 Hh# LAQ A1 HAQ ZHAEES . AR . 1 FH 1 sl
SR L i RAF A IR, IR TR KR
% (False Discovery Rate, FDR)#4T 2 & FL 8T 1E .
PR TLAF AT 55 Hh 0947 S BCHE A 10U B Bepl i Y 9%
IR RMEIKSE T8, LA B B i AN 6 B RE T 43«
XTI R KR T 2 (4151): LAQ 41, HAQ
) x 3 (ERRFM: A, A, AN _HE
W7 20T, KERRBLEE PEAr EAT 2 (4L
LAQ 41, HAQ #) x 2 (KX %: HE, fliAN) x2
(W PE: Wi, AE)r =R EE W& 25
Bro XA SR A NSRRI ERP L5173
Weig, rBIEdT 2 (S LAQ 4, HAQ 4H) x 2 (Wi
EME: W, AR RN ZE BN 20 .
7 8Oy 22 40 AT BRIE K 56 AS 3 o ) R
Greenhouse-Geisser E8F1E. Gitas R dt—4n0
I b 3% ] Bonferroni W3R4T 87 IE . H 204
K HIW 2212 1E bootstrap 774 . Bootstrap KA E
A 5000 ¥R, 1R bootstrap 95%I B A5 X [H] ANf &
0, WIULI Ak 03, Rz, WU S5
JHE A @ 3 (Preacher & Hayes, 2008).
22 #R
221 AOETEMERER

W 1 fiR, LAQ 41 HAQ ZH#i A I i) An
AR B R 2 5 S v ] T8 A A Y R
5ER TG I8 S L ) 22 5 o YA R R R
RS b, LAQ A HAQ AR EEF .
P K MEfL 450 |, HAQZH Y PCS & % B0 ik
FET LAQ 4H(#(58)=—3.39, p< 0.001), FH| HAQ
LGP A7 T 22 1 07 TR A 46 AT . A6 PR
FeEH R b, HAQ 4L WL A5 R PR 4E B 43 BUIR T
LAQ HGH %) (1(58) = 2.35, p = 0.060), FH]
HAQ AN A5 RE S 55, HAQ A AJf
AR F T LAQ 4(1(58) = —5.33, p < 0.001),
T HAQ A1 2 L% g 1 tioi; ZE i .0 A
MR E A AN AFEAE B 5 AR 22 52
222 1TAHHE

T B B A AR BMEPE A W] 2A R . R
FH ) ERUY B, F(2, 57) =30.43, p < 0.001, 13 =
0.52, FHIGKILERE BR, MAHENREEMER
AR EIKE i R T H BRI R (3.09 = 0.31 vs.
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F1 LAQAMHAQ A#M XMW AOETEMERFITLER(M £ SE)
- LAQ 41 HAQ 41 Geildbn
A5
(n=30) (n=30) 1/ 1 N
PRI (B 1) 16/14 15/15 0.07 0.796
AR i 20.77 £ 0.34 21.30 +0.31 -1.16 0.458
A PR T 10.73 £ 0.35 30.53 + 0.54 -30.81 <0.001
FEL JHI S5 B (mA) 434 +0.37 4.18 £ 0.30 0.34 0.812
P U 5.45 +0.23 5.73 £0.23 -0.86 0.618
PR R 80.13 + 2.46 82.53 +2.82 —0.64 0.721
PR KMEAL 24.83 +1.48 32.87 £ 1.85 -3.39 <0.001
PNUIAE R
A5 CR B 13.47 +0.48 11.87 + 0.49 2.35 0.060
PN T 8.57 +0.62 13.67 £ 0.73 -5.33 <0.001
R 50 12.77 + 0.41 13.57 £ 0.40 -1.41 0.361
hE 3 12.57 + 0.41 12.93 +0.58 -0.52 0.744
e LAQ: KA MIFRIT; HAQ: ™ HIMIAFIL; n: BEAR, BEMKT-(p<0.05), IMHEREE,
HAQ LAQ HAQ LAQ
HAQ @ LAQ mEm O FAHE N
A *okk B *kk
I—J—| I—I—\
10
i i 8
B 2
E & |
® ey
2 8
& Ky
8 #
A& &=
X &Kool
0

S|

PR XIS

B2 BB AL 55 AT e
¥ LAQ: K HFMFH; HAQ: & HMIHE; * p <0.05, ** p < 0.01, *** p < 0.001,

2.70 £ 0.29, p < 0.001), X} [ B EIHLR 2K
5 A AR &R (2.70 £ 0.29 vs. 1.34 +
0.18, p < 0.001); ZH 5 A F RN 3 (F(1, 58) =
63.90, p = 0.014, 0> = 0.10), HJ HAQ 4IXPKIHLR
RYRYME KB & & F LAQ 41(2.97 £ 0.33 vs. 1.78 +
0.33), ZREISHMALHIAC AR AR B,

PRI R 30 B B 1) AN 15 BE DF 43 an 181 2B TR o
PRI A R 89 ROV 2 (F(1, 58) = 41.68, p < 0.001,
ne = 0.42), R B0 M A6 Bl B PE 4 I KT
L AFEIR (3.89 + 0.27 vs. 2.08 + 0.22), £H % F5%
NS (F(1, 58) = 7.28, p = 0.009, 13 = 0.11), EP
HAQ A ByAMIBi BE PF4 b # KT LAQ #H(3.53 +
0.29 vs. 2.44 = 0.29), J&JH X 5 A 0 1 10 38 BLAE
W3, F(1, 58) = 15.18, p < 0.001,n3 = 0.21, fij .

RN oM K B, 24 H A NI, A0 e B T
(9 AN 6 Bt BE PE 4 3 OR T 8 s BT B PE 4
(2.16 £0.25 vs. 1.99 = 0.23, p = 0.001); 4 A H4%%
PRIGIT, AN 00 REE 23 76 AN 2 I e 1 45 0 Wl 3
#Z5(3.86+0.28 vs. 3.92+0.27, p=0.157), FIE@XS
SN BEAEH NS W3, F(1, 58) =3.06,p =
0.086, np = 0.05. & BB 4B & B, XAl e
Bf HAQ A MAMBLEE T3 ¥ W 2% T LAQ 4
(2.81 £ 0.35 vs. 1.34 £ 0.27, p = 0.002), T 7 17 % [
By Y50 B T 2 A AN e B RR BE I I 5 25 R (425 +
0.43 vs. 3.53 £ 0.33, p = 0.184), H& EHUN ML H.
RS E N T

HAQ I XK R RLE I B 3 = T LAQ4,
T A AR I HAQ ZH I AN 0 BE 1 4034 . 3 1=
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T LAQ 4. RATAAHIRERT AR, i
W BE 2 25 & R R | DL T A 5 &
AL Z [ B 2R . A 3 B, FU By BO&k R
RUR AT LAQ 41 F HAQ ZHAE H Il N\ ST It )
AW PLEEPE A 22 5 o FEXASrR BRI, [ PR
(LAQ ZHF1 HAQ 42 A+, ZEKiF KK
RURJE R A PR (8 B, A AN RSB o 4%
PR AR, Al A AN D D0 BE DT 2 (i RSB o
SRR S5 S F . Bootstrap HY AR A6 56
R, MR R (c=0.40, SE = 0.12, 95%CI =
[0.16, 0.64]), BEHRLN &3 (c'=0.29, SE = 0.12,
95%CI = [0.05, 0.53]), [HJ3E500 2 3% (axb=0.11,
SE = 0.06, 95%CI = [0.01, 0.25]), XULIALRIE LR
()P RN TE A RE BT 5 5 1 4 L 17 =2 Tl 3]
TR AAER

4
4%%3
R
K1
°THAQ LAQ
a=031% b=0.36%*
axb=0.11%
AR Bar ==
o O el
qIP qﬂ ¢'=029% ’_‘5’1& 2
> o%
¢ = 0.40%* !
HAQ LAQ E HAQ LAQ

B3 AR ISR . AR AR
e LAQ: KA MIFEF; HAQ: & AR, B iie Ry
HARMEAL LT R EL *: p < 0.05, **: p < 0.01,

223 HBEBEHE

FI BP0 A H A NI 5 K 1Y) ERPOETE R
MY ENE 4 s 4 A S22 500, P&
PEA Y N1 H P2 803 09 B IR AT — R 5 22 00 #r o
XFF N1 4y, E80% M8 BAE AR B E (T4
p>0.05) X P2 iy, B PR TR0 83 (F(1,
58) = 5.19, p = 0.026, n; = 0.08), HIAHHEH1ELE
TSR Y P2 PR B KT E I 5(20.37 £ 1.22
uVvs. 19.27 = 1.16 uv, &l 4 B). U500 F 5007, 4
M5 EERN S EAEARZE TR p>0.05),

2 A A 2 R I, 4R SR R L
P2 1 P3 B4 B MR AT IR 3 7 2253 B o % T P2

LAY, A RO B (F(1, 58) = 4.39, p = 0.041,

My =0.07), BI HAQ ZL7E H B fth A5 B (4 P2 i e
BERT LAQ 41(5.68 £ 0.74 uV vs. 3.50 £ 0.74 pV,

El 4 D), i Py =800 i 2 35 (F(1, 58) = 3.85,
p =0.054, n3 = 0.06), RIRHIEREE Fi%E& K P2
W R R T 2 115 B85 (4.92 + 0.58 pV vs. 4.25 +
0.54 uV), A S5MHEEM L EERAAEEQE >
0.05) XtF P3 sy, Bt 5400 35 (F(1, 58) =
103.45, p < 0.001, 03 = 0.64), HIARHIEMEEE F Y
P3 iR 3 K T e iV $55(10.71 + 0.80 pV vs.
5.62 = 0.61 uV K 4 D), 45000 800, 415905
TE PRI SE BHAE A 3
224 MHEXSH

16 H B R, HAQ 214 P2 FiY ik itk 3%
KT LAQ 4, HAMPLETF4r & & T LAQ 41,
i — 25 R P B JR 2 AH DG A AT IR R H I At
VR P2 MmN 5 A PR R Z MR . &l S
Fizn, HAQ ZH7E H I AFIR I P2 B9 5 At
P4 i 3 IE A OE, #(28) = 0.43, p = 0.017, KT,
TE LAQ 4, H WAt NP & 1Y P2 I Mg A i 1ot
JE VA A A 3, 1(28) = —0.23, p = 0.229,

30 SCEG 2. HMRRET. PR ANSLE
I IO PR BB 2R

31 A&
311 #ik

A% G-Power A THAFEA R, S5 UIAHRT
H P A 7 A DG T 9T (Zhang et al., 2022;
Zhao et al., 2019), FZ56 2 A REL X H N
0.20, MEERIIRAEN — B = 0.80)L) K ik FH K
(@ =0.05), IAFEWAEARAEADT 193 Ao &
LA 2 HFET 381 AR 202
& AR 2095 £ 0.12 HIEEEE, A AR
FETE R | BRI BSOS F S P AT A0 25 W 0% B9 7 IR
i, JoRE M L
312 HIEXEEHH

Bk B LR E G S — R WG EER, 0
i AQ HE3R, PRI R i R (A BUS MR R L O
RUAR R RN IMEAL 1 2%), DL BN B s g 48
R,

S SPSS 22.0 fl AMOS 24.0 #4751
AT R85 48 5 RRAR R 4347 o it FH Bz IR 38 AH 56 43
Brke o [ PARRT . A R A R B e R, JF
X p {E>RH FDR #1728 Wi Hr IE . 7E45 1 ) &
KR S3 K7 v, ¥*/df . GF1, AGFI, CFI, NFI fil RMSEA
FORB LA B () ¥df BRI/ 2;
(2) GFL #1 AGFI R BRI KT 0.90; (3) CFI Al NFI |
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A EE=223 ] B
25 @ iR HAQ LAQ 20 [ B HAQ [ LAQ
20
15
10
s | Sy 000
22 _ |\ 5 ./ T T,
S
® 0
-5
P R HAQ-Cer —— HAQ-Uncer
---- LAQ-Cer —— LAQ-Uncer
200 0 200 400 600 800
fif[E] (ms)
c fASE D
121 @ kX HAQ LAQ 20
2 R 2N 15
10 F O Z 10
o0 ::
@ s
y - - —0 m 9 A s
o 1@ )

IR (uV)
&

[\
(=]

—
(=]

HAQ-Cer —— HAQ-Uncer

P3YKIE (uV)

(=]

---- LAQ-Cer —— LAQ-Uncer
-200 0 200 400 600 800 1000 - HasE AHE
Hif ] (ms)

K4 A B4 A H A AR SZ 50175 A1 BRP B 1A HUIE B AIF- B iR
T AEBOR I, 216 AAUER HAQ 417EHE M1 BI(HAQ-Cer), ZLASTEANGR HAQ HIAEAHE HY 1% 5 (HAQ-Uncer), R4 HEZAL
# LAQ HTEME I FF L (LAQ-Cer), REAILMFM LAQ LA M EBE(LAQ-Uncer); 1A% H 7R B MR s A I o 4 A 73 AT
BRI AR o X IR 28 SR B S5 R N T 7R, 1 M = SE FRon AR B I B0 8die o Cer: #i5E ; Uncer: ANfiAE; *: p < 0.05; ***: p <
0.001,

LAQ O

4 il
L =
= Ee6r
5 5
@ @ O O
45% B4 0
R R SEeN
X ot 0O
§ ?ﬁ 2 | r=-023
z & D © §

I A "N PN 6 o0

-5 0 5 10 15 20 -5 0 5 1 15

il NBH S RIP2 B (uV) i NI SR FIP2 B I (V)
B 5 HEM SR K P2 U -5 A B0 B 143 il A 56 B &

H: LAQ: Ik AMIFERT; HAQ: & HIMIFRH, * p<0.05,
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2 BSMRTEMNHRFITERRBXER
i M SE 1 2 3 4 5 6 7
1. AQ 19.65 0.29 -
2.PSQ 4.53 0.07 -0.02 -
3. PCS 20.63 0.53 0.19%%%* 0.19%%%* -
4. FPQ 69.29 0.82 0.04 0.53%%* 0.39%%* -
5. IRI-PT 13.18 0.17 —0.19%** 0.02 0.06 0.02 -
6. IRI-PD 10.36 0.20 0.27%%* 0.16%* 0.47%%* 0.25%**  —0.01 -
7. IRI-EC 15.91 0.19 -0.10 -0.01 0.01 0.05 0.28*** 0.08 -
8. IRI-FS 15.86 0.21 -0.07 -0.08 0.15%* 0.04 0.36%** 0.19%%* 0.29%**

W M: ¥ﬂ3ﬁ, SE: *i‘?’ﬁfi%;AQ: ﬁlﬂﬁﬁﬁiﬁ,PSQ VIR BRI B 32 PCS: R R EfL 3R FPQ: KIRRYMEEF; IRI-PT: A
B S B 4 i e WSCR B 4E B IRI-PD: A BR R MRt R AN 4R IRI-EC: APBR R N 48 £ it R AL 50 48525 IRI-FS: A bR

SN A EH T RAHLYERE; * p < 0.05; ** p < 0.01; *** p <0.001,

PR KT 0.95; (4) RMSEA FFR /N 0.06 (Hu &
Bentler, 1999; Kline, 2016), & 2% IE bootstrap
J7 A58 A RN 1) i 2 1 - Bootstrap YR EUR B N
5000 ¥X, R bootstrap 95%AY B {5 X B AL 0,
WA ST HE R, Rz, WSS EAETHE
/N . 3 (Preacher & Hayes, 2008),
32 #R
321 HEAFEREKNR

AR S0 BT A AR HE R R T A B,
Al BES R IL R Uy iAW 22 ), SR Harman HL[A
RIS TR, BT AT AR R I H BT R RS 1Y)
FRAAHE T, BRER, BB TR
SN 11.03%, /NT 40% [ I SR o X 32 H AR 5256
(B AN A7 AE ™ B Y 2L W) T i 22
322 #HRESZiItE5MEXSH

T2 HNH T A AR RO AR iR AR (]
PR OC R B . B2 RN & B, AE 1 P A o AN
PIRRRTN R b, A PRE AR U .
RMHRAAAEA DG OC R 1A WA AR BRI Ak tnl 35
EAZE((379) = 0.19, p < 0.001), I [ 4Bk
B AR, X YA A7 T R P 07 M 1 2 R
e B AR R R S R L, A PR S 0
KPR F R, 1(379) =-0.19, p < 0.001; [ H%E
5 A NI B 2 IEA 56, #(379) = 0.27, p < 0.001;
PR 0T 5 s OGO R R AR FE AR TE A DGR &R
XU 5 P AR A R 7 I e 2 300 e 55 00 0L
SURBERR TN N w7 o BLAh, 7RISR I
FILAERE A OC R b, SR AH G I A HURI R T 1 45
L I 2 IE A O, RIS 8 15 9 e AL 7K T
N AR R DR MG R e =
7(379) = 0.47, p < 0.001; J&IA AH & 1155 45 R4 o s

S 0 E A OC, RIS AR (9 R R E K P B
NN B R R R MUNE I o i =
(7(379) = 0.25, p < 0.001), BRI 9 HE AL AT TR 2L
PR AR, s B R 2 B A R 7
323 HNSH

TEASC AT i et |, FRATHE— 200K T %R
TP 25 M AHE B A T B R B RS A
ZIEIPER R . LA E PR S, S AR
SR -, PR M 28 AN S v A PR (s 2
PR 1~ SRy P2 i AR R IOMEAL ) o A A 5 4 )y
BERIGNIE 6 Frs, FHOCHY R F2 A4 KT 0.4, B
PIAFEFRWIT . ¥¥df = 1.604 (p = 0.205), GFI =
0.998, AGFI = 0.979, CFI = 0.997, NFI = 0.992,
RMSEA = 0.040, vitABIRI L5 BEAC AT . 4558
7N, MR 2 (c = 0.27, SE = 0.05, 95%CI = [0.17,
0.36], p < 0.001), FELHEEN N E (¢’ = 0.16, SE =
0.05, 95%CI = [0.07, 0.25], p = 0.002), [A]25% v .
F(axb = 0.11, SE = 0.04, 95%CI = [0.05, 0.19], p <
0.001). X 1hd B G115 28 RO AE DA AR SO X
IH&E AN Rz bR 2 TR A ER

( mwgom ) rommw )

0.44%%x

ax b=0.11%**

m

c=0.27%**

F6  HHIRE OS2 3L A 52 0 . R 015 45 A
R A
T - P ERAR R B ARG I REG ** p < 0.01; #+% p < 0.001,
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55 %

4 e

AW 5T 45 A BB S 1 52 530 3 X R n) 45
P, BERT AR . A SER SIS R
FEABSUN I a0 S 80 U, HAQ AMATE H B Ath
NFLSZ IR E P2 Wi T 5, A PE BE 143 5
FLFR A U8 X 1) = AR MBI 25 R A
B, A PR TOKT R, A R 2R A R
PRUE FEAS A AR, AN IR A B A Ak sy, Hop
P RN IMEAL A T A A REIT S AN R 2
e R . BRI, Sk RS AR o 1% A AFF 5T
SEIR R A PR S I A A O, B
5T 55 P R T2 R T Y5 A 8 T A £ 1T 1) 1 2
FIAAL,

SCEG 1 SR AL 3 BUAEHF5E (Robinson et al.,
2011; XFE 4, 2015), vk AR B Ik A
PR BRANMA, 45447 8 F ERP F5 AR, 558K A M
FERMARAER SIS 225 AR b, &
WF7E 38 o S IR R, SR e G4 s H
it [ A () B2 2 O g, I 2R BAPE ok
iR VU FIERAZ [y B 17 28 S g, 33X AT DA SR FE 55y
SR 5% ke 220 I 2 I I A A, SR
RO BRI 21 A g PR RS T P43 B, HAQ 2 3k
AT W S AR, B S PR R IEE, X
B HAQ AUX I AAAE S N TR B 45 RV o 5%
B2 IR T, HAQ Fl LAQ ZH7E¥ 75 & W 1 I
T E 2R, A 5B O N1 B 51
NS P2 4y, AT R )2 N6 00 B
rTC 25 o X R N D A U A 9K
oA R R e AR A TR ), R 1 S 56 rh
V1R 92 9 R R 359 T 35 e A5 R R 1) B0 (R 56 (OF
430 6/10) 24 H g fth N2 325, AN R e 18
EARHE MG EE, HAQ LAY LA K P2 My
WEMRT LAQ 4, AW PFort 55 o HeA 15 &
) P3 W 7E HAQ 1 LAQ £H Gl & 255, X4/
PR 0T A e S 25 b5 e A 0 LA A g 1D TA R
Mrid . SR, Fan 25 A (2014)2R KA
PR 75 & L S R, e PR 224 Rl iR W 1 6 )
g IR B AR IR IF, ASD ZH A il 4 78 ERP 416 301
B4 (AN LPP 5 A i 25 5, X H7R ASD A4~
PRTE i SR 1 i SO N PR I TR Be R B
AR A B Zema N . BRI, T ATl SRR
ASD MAR AR 2 55 T35 38 4 (Song et al.,
2019), FHorr A En i A9 PEAS 35 2R A IR sz o T

4 (Baron-Cohen et al., 2015; Baron-Cohen, Wheelwright,
Hill et al., 2001; Murray et al., 2017; Ponnet et al.,
2004), L4k HE (T 45 (Dziobek et al., 2008; Mul
et al., 2018)FI1# 5 Pk 4T 55 (Eyuboglu et al., 2018;
Zuluaga Valencia et al., 2018), X L5745 Y 2 7
PR R BE 2 A S AN ] i BF 58 R F 1 AN [m] 1) 24 3P4k
X B AIRIE LN P2 W 5 R 8 AT
M F A TE e Mo Sl R A O, 1 P3 R
WS . A BT AR S R AT 5 (Cheng
et al., 2014; Decety, 2011; Fan & Han, 2008; Sessa
etal., 2014). H, P2 i #0A Sy 2™ 4 T 1
i 8] J2 J2 (Mobascher et al., 2009; Perchet et al.,
2008), 1Ml X B I Sy S A AR B R A
(Baumgirtner et al., 2006), [Klitt, HAQ 21 #7107 1fl
XAl AP IS, A TSR IE Lk, (A2 HE 20
AN, RIFAAE S0 A 1 25 A SO o AR DR AT
R, X T HAQ AP, g5 & iy P2 e i 8K,
A KA BEPE o3, X —Z5REFF T P2 MR
Al DL LS A G T 2 e te . 48T HAQ ZH#t
X BB 21 ok i) 5 T 0 228 B AR R A R T A A
A A DL B30 T LAQ 4Bk, dF—nyrh
Ao 7R T AR BT S R 16 A B R
K-, DT — 2 48 5 P i 1 S A v R o
X H PR PRI SCI MG 4 S 4 R 2
] R R T UESE, JFIRIE TR IR 4 TE A
PRV AR I3 52 Wi 15 & 215 b i R 439 VR o

FERIWFIE B ASD A AN 5 M2 2 AR
(Chamberlain et al., 2013; Neil et al., 2016), %40
Vasa % A (2018)X} kb 57 44 7~16 % ASD JL#ES 32
ZMARLG e L G B, o2 SRR A i 2 H Fk
. ASD L AN 7 1 7 20 8 R4 HL o 25 I T
AL . i, ARWFSEAE ST G AT
T PR IX — A8 o 45 2R 2 IR S 1 2 52 el T XAt A
PSR AT L BEPE 4 L P2 T P3 ) 1y (i o2 P R0
), RN 8 15 BT 0 A A\ 23175 & T & 1Y)
ABLRE TRy, DL RRAY P2 F P3 WA, SR H
DA o %o A7 14 52 Wi -5 8 5 P I O (A A 45 4031
A HEAE A B35, HHETE i AR A BT ASD
TR 0 P2 RN S 2 15 S AT G o ARRATT
FEATLATE ASD BRI PR AL S BT th g | AHf &
PEX—A8 e, JE— DU AR .

SR 2 38 i 1] A U A R 5 S BEA LR SRR TN
FE A PARS . PO SRR T M AR &R . a2k
TR R D, WL RUCR PR LE B 5 B R B L [R] A
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FLA b\ A LS A 1 v ) B EROUE e A e 1,
VNN SIEE S HR N R 3 2 - S U NTID O K
AL TR B B i B I A 1 3R R,
WA N S WA 25 3415 (Davis, 1983). 5 45 & HH,
1o 1 DAY AR T TR G At A G o s R 00 I A R e
KRG ) SRR v o PRI, e EE AR,
T LA ARE IO 5 e 2 DN AR BB ) R s i i 5
HAFRE A, #E—2P 3 79 1 A AR S
ARFSVEE 45 He il Z (8] AR 2 (RP HAQ MACTE T XAt
NP B 2R B0 T Sy 5 B A N o R T A e
) TEFI R BT i K b, P R AR ROEAL
JE 5 A AR O S N v A R 2 AR AROG, HOE A
FE BRI K MEAL R B R BE A OC . 5T A MIAE
0T . P SR 28 R DA R SRR B B R, 45
¥ 7 REAE A 7 T AR B PR 2 A A A M A
B v R B 2 R g T AR, 2RI T
SEEY 1 AR R . TEINENARE [, AP R
T B PR BT AR AR R B AR S A R A
TEARRI R TERe B b, A PR S A A
TR ILAAEIC, BRI FARE A A B T 55 A TA
AFLERE T, RIS B, ow L KA R A A
TEAE B e N3 32 PR S & 1Y P3 s JC i 3 22
S, PR T H PR 2 0 25 ma RS A
1. SAMFANCIHL, AU TR AR AL
T2, Bl an gt AR5 & 1 ERP i i 3
5 M e i i R 75 JC % (Galang et al., 2020; Li &
Han, 2010); H i fth AP BB AR £ 78 38005 5 3
7 45 BT e 6 1543 0 ik 25 OCHK (Jackson et al., 2005),
A ARMFE AT LAR FH A Y S DAL Y, iR bk
AT 55 T 2 48 B G AT 55, 3 — 2D R AT 5T Y
ELE O

LR SIE 1 FISEES 2 MRS AE IR, & E PR
5 SR Z G 25 LA A O, BRIVt A AL 98 v 1
SN Ak e LN S A RN e R = S N Z AR
JoT 5 51 55 0N B A OC,  RIHE DL SR 56 R0 B fig i
AL AL . BT A MRS ASD MATE S
B AH L5 RN A T TP S AR, ASBIFE T IIfG
IREYFAEERD T ASD AL B B AH OGRS . LA
EAFFERD] . ASD /A A7 7E DA N 17 1 5k
(Song et al., 2019; Ziermans et al., 2019), SR 7E T
gt g5 R 3 K (Bird et al., 2010; Gu et al.,
2015; Santiesteban et al., 2021), #lun, A5 LM
ASD MMAEBEHE B S5 b N By TR 25 R4, A
T 7EE 2 341 R (Oberman et al., 2009); A W5

RINAE T T H1H 26 215 8 - BE, ASD AR B2 L
JNE S AR T AA, B ERT ASD AR
g iEfE 1AL 55 (Clark et al., 2008); WA WF5E &
ASD AN i 240 N B LA BN b 2 5 T
XFREZ, IAh ASD AMARFELE IS 45 218 3 B 1 1% 1
(Magnée et al., 2007), AHFFELERLPERE B A RER
Fl ASD HEARATREIFAE R PEAYILIE 2408, iR
SR 55 A0 R R 1 25 361 . Hob, Fan
S5 N(2014)TA Ky ik B 10175 4 LA mT LA 40 B¢ ASD
ARV LA DAL 24T R I - ASD MATE T X Al
N B9 s SR 28 2 B i B ) T 4 3R, DR fi )
g v R ke )y ORI T R, OIS A0
BB T RERAE S T SR, B, 7ERH X
SEREOR G T, NOZER R AME (B
A5, 2021), KdHE R W 4E ORI R B, A e
5 5 A B G T U R RS HE L, RTINS
TR -

TEH BP0 b, & E AR AR AR AL
R E S, AR5 PR 4 R R K
SRR, RIAE TR R 67T I A AT (R R
JOT 5 P T SR A B VA 0 R IR R L X B R TRAT]
PR R Z (B I 3R P R R R R S 1Y, =
P R A R AU AE 5 TR A 2 1 I g B b
T 5 IEAH L, TCo T SE K 3 ASD AMARTER
5 PR 55 0 FRA AT 0 5 25 5, (R A2 BRI RS 1Y
W AER, ASD 4Ry 70 139 RIS B AR (o iE);
TEPCIR &R TR R |, ASD 2% B 52 I 47 15 1
AR PR R T R (RS2SR, 2021) KRR —
Fh 22 2 1 AR SS, ARG | AR BRI A 2
(Wiech et al., 2008) . 7 [ B2 sz B9 114 )88 b 248 i
PRI 5 & A BN A AT s R 9 T I 4 RO R 4
&I, TCAHTEs R ASD AN AR B vt 4
BE bR 5 E A AT B 2 S, RIS 4 FTA
YR bR N AR, Al n, ASD ZH7E FAV PR I
FRE S AR TG B 2 25 5, (N T 1 b B
S PE4> 2 T 4L, H ASD 7R A E
R R R R A B E R T4
(Failla et al., 2020), X 3ZFF T ASD FEIARTES IR 1 1%
FIA 48 B 1Y T SURAE L Gu 25 A(2018) %} b T ASD
ZH X B 2 A A A RTn BE  p 2w 7, 4%
R, TR NI B, ASD 21 76 75 ) 11 0k ] 7y
FIVHT [ ) 90 R W 2 i TR B, T N
B B, 1P 2H 8 a7 YA 9 A S i DX (CAn T 4ty 3] R
EDMBOE I 225, X UL ASD AMATTRETE
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S AE PR TR A B (400 By B3 ) 7 A T RO B ) 5 SR
RE . K, fEHSKE L, R EWRERS
ASD AMMRIWFFELE RAFAEABRIME, BV B P R o
FASD A AT i 34 A T 57 1T 1 28 R0
Ao HAARUL, FE TR S PR SO R AT, &
H HREBTFT ASD A~ AT B XA 1 A H1 R 671 IR,
FEH I b A A T S AR SRR R Y S B i ) o 28T
H PAEBTRT ASD FFAAXT S 19 S g it [e), A 3055
BES7 5 5h (AT A Sl 0 55), X Rp X Sufie ik, B2
%5 N 53t BER MG o ROy, ] DL e R
AT AR RE, Gt T B R R 4 55

oK AR S L1 0 T L AF Y B 5T 45 R 1 SR
TR AH OC Y S MR g5 RN AE P R o R 2E
ILIERIE R h LA A ERT S A R AR
TR At N 422 52 9 I i 5 B 5 19 1 0 o 2 i T
B RS AR B 0 A PR 4 FA N o X PSR A
AT B TA i Tl 8 T BB A % 2% Mk 5 9 AH O 1 17
PETE 25 AN (An et al., 2020; Elomaa et al., 2009;
Sharpe et al., 2012; #7J& 4%, 2016) . #lun, $#2iE
A 1) 8 AR YN 2 0 S PR RN A BB (BRI
EREEESIR PG R), £ 6 A 5B
e, AR RSB D) e AR B B LA i A
i (Sharpe et al., 2012); 4257 fif B 10 57 1E Y 2R 09
1% PRI B8 AT (BN oK 5 AH DA B AR B Hh k),
PR A G 1) £ 1 25 5 TR AIK(An et al., 2020),
A ST A AN AT S 97 15 RE A A8 B AR 1 1 95
BFEXT I SR . IR AR R KO, B
IR I X 8 H W A3 ) T 38 (Elomaa et al.,
2009), I, ARAFFE] LLFE— 20 2 ZL I\ h ) 37
TE VIR RN HIAT Ry 7 1 2 75 Al 3 ok B IG5 9 1Y) 11
PRI 25 FA I N T A 240k 38 = MR Bl ASD A
RS EBE - = A P AR R AE AR TRl K,
TR B B0 il B2 A AL 2 T RE 0] 85 [R] AR AN 25 2400,
R B A T 98 45 S A Bl 1 B A Sl T A PR
O TR AR 110 R R M e [ R R SRR T T4 it 1 T
g%, PRV B AR S YETIRE R R . eAbh, U8
T AR B ASD REARRARRIME, AT NE
Il R 1) BE A 8 ASD AT 17 e 57 19 4H S Tk 4,
FEOR M B BRI S50 00 AR R 2 A R AT A 1 R
FAIThRER RS, B ASD AREFESIhfER
PR R

SR, R H ASD BRI £ 20 FE T
T 2R B 1) v BBUBE P LASR RS ASD FEAAC 117 24 1
1 [A] % (Chen et al., 2017; Fan et al., 2014), Fan 55 A

(2014), Chen %5 A (2017)45 4.0 B4 PR I+ 11
B s Z SRR T ASD MR B SR K
FWILE SRR, 50 A ASD MR H 159 4
PRI 3838 A A, HL A B 2 1 X Xt A
A AN 0 B db 3 TE ARG, XU T ASD MATERK
i 1R A 1 e SR — 20 S BT R S I
EORERpR S V € RS (iR M NG O W 2 S P
D A ) B S8 R T R R DG 4 RN
SN 25 ILTE BE ST (Ren et al., 2020); &0 K
MEAL YA Al ] 350K F PR, ] T e Al A
A HJJFREF(Sullivan et al., 2006); Serbic 58 A (2020)if
R EE B 1 0m ZAR 7K P BE A% 1 1] il UR
B AR ] B R S KO o ik SRR 44 5
R T WL B P00 AH DGR 45 A 0 X 9 o 1
MISEIR . A3 —Fh o] e ARG i B2 = A AR ST AT ASD
FEAAR IR R Ry X6k B2 04 e R, B 7 5 e R
B AH L FANAE B I 0SS BURE, RO R X
s N AT B 2 B0 L T Sy i Z ) A 2 MR AT AR
o AW LG FIRR EWRE . AR
N HLAE BRI 2SR HOR S5 R G0 5 55 e H TR T
F1ASD FEARTEAS 7] )2 T B9 n AR, 46 sk
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Abstract

Individuals with autism spectrum disorders (ASD) are typically characterized by impaired social
interactions that are thought to be related to deficits in empathy. While cognitive empathy deficit in ASD is
widely recognized, it remains controversial whether individuals with ASD have a deficiency in emotional
empathy. According to the shared representation theory, psychological and neuronal mechanisms involved in the
personal experience of an emotional or somatosensory state are also engaged while empathizing with other
individuals in those states. It suggests that the deficits of empathy seen in the ASD population could arise from
the atypical experience of first-hand pain. Mild, subclinical forms of the characteristics associated with ASD are
referred to as autistic traits. Individuals with high autistic traits exhibit sensory, emotional, and social behaviors
similar to those with ASD. Given the relationship between pain empathy and first-hand pain as well as the
similarity between autistic traits and ASD, the present study tested the hypothesis that autistic traits in the
general population would influence pain empathic responses, which could be contributed by first-hand
pain-related profiles.

In Experiment 1, we adopted an ecological pain empathy paradigm and compared behavioral and neural
activity between individuals with high scores on the Autism-Spectrum Quotient Test (HAQ, with high autistic
traits) and those with low scores (LAQ, with low autistic traits). During the pain empathy paradigm, the
participants either perceived the painful electrical stimuli themselves or witnessed the delivery of painful
electrical stimuli to their partners in certain and uncertain contexts. When perceiving pain themselves,
behavioral and brain responses were comparable between HAQ and LAQ groups. When witnessing others in
pain, participants in the HAQ group had greater amplitudes of the P2 component on the event-related potentials
and reported higher ratings of unpleasantness than those in the LAQ group. The between-group differences in
the behavioral and neural responses related to pain empathy were not moderated by certainty of the context
(certain or uncertain). Mediation analysis further revealed that the between-group differences in the
unpleasantness elicited by witnessing others’ pain could be contributed by the greater fear of pain while
anticipating the upcoming painful stimuli.

In Experiment 2, the relationship among autistic traits, pain-related profiles, and trait empathy was assessed
in randomly recruited participants. We found that autistic trait levels were negatively correlated with scores on
the perspective-taking subscale of the Interpersonal Reactivity Index and positively correlated with the personal
distress subscale. Importantly, pain-related fear and pain catastrophizing mediated the link between autistic traits
and personal distress.

Data from Experiments 1 and 2 demonstrated that autistic traits heighten emotional empathy, which can be
explained by the negative emotion and cognition toward pain. Given the similarities between individuals with
high autistic traits and ASD, this finding may help to expand the biological mechanisms underlying ASD, such
as explaining empathy deficits or other social difficulties seen in the ASD from the perspective of atypical
pain-related profiles. Future studies should combine multiple modalities of painful stimulations and
multidimensional pain assessments to comprehensively characterize pain-related profiles among individuals
with high autistic traits or ASD, and establish linkage between pain-related profiles and empathy or social
deficits. This understanding has the potential to provide targets for clinical interventions and treatments of ASD.
Keywords autistic traits; pain empathy; pain-related fear; pain catastrophizing; event-related potentials





