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ZREENIAG R AN AL R, FEFEN A
b, EAPFREAMEAR AR AT 118 245 8o AR S
DX A3 TF A1t A AR A M X 3 TR AR A 3
AL R SR SR A A A — T LR A O
PRRRAE, 2 ATl 26 R 00 7= A LR 11 — B g
ST RZS IR SR R MATE R G B L F At
NI Ak 1 S 51 2 1 TR A 5 7 A ) — i IR
S B ELETA P AR AL R 3B
i [T R R B TEA. B ST B AR
W, — S 25 AR AT R PR A AT 55 7%
SEAMRLERRE 0T PR S R B2, Ik B
JREE AR S A A —E 2, Wi kA AE
Sl 62326

FRBI DA R A R ZAE, RS —1H
R R R B A S G 2%, AR BYERPHAR MR I
ARZS A2 1 42 TH 5 583 A R f DA S =3 2 )
IOCHER. k] I T2 5888 N o Il 2 21
AR BN RIS . Sl i a2 HE R S AT 55 X0 2
NBPRSFEFATHE L, IFIIRE ARSI
WA 2 A B, R T R, T BRI Lo
RBNAMERIREE,  DITTIE BCHRR (4) 4005E > 153 R b
R GRS & B, AT AT, %
N A b Z 0 AL, X —FF i) BB 3L
NG Z XA A5 AR AR A fY 44, DA
SRR M B G T BT EERGA AUE B, St
MIFEHAE R AR AEDS . B, ASHFSEREE — N H
R A SRS F B Tl R rh e s
FEAE R B AL B T TR A (AN B 22 A L0 T R 2 T
B TAL b)23E—2PoRa, B AR P8 T R A
ST 5 BN AR S A7 A A OCHK?

RS RS B, AP LG R A
Yf(qjimiﬂﬁfiﬂ% R, Interpersonal Reactivity
Index-C, IRI-C)FISZERTLGEAHERIHETSS), IFED)
MR 20 - e ) A SR B R POV R G i %5 58 2 A i S i
I3 K 5 Z R RS T TR ORI 2 F A BRI i
Hi,(electroencephalography, EEG)WF5¢ H A4 = it [] 43 3
RHEAHHL 7 (Event-Related Potential, ERP)FAA
AT LA WL 75 ¢ 2 N AR AR SOy, ik mT LB A
25 S RO & AR B O BRI TR B flin, DAFERFSE
K, ERPPIE AP R 8 (NN TAIN) S e 1 1§
I 2 0 S B, TR L3 (AP3FILPC) S e T
Xt AP BB A R BT, [

1092

RAERIRSE S A B TR IS B T rp ag i
SRR NS B AIE RN Z KR, AW
B (1) R EFBARE TR AP, A4
NG NN FANE e b S A E S VAT X A alU Y
As (2) GARBICRE IS R NAFERAE, ARAETAA
IRTEAE S HERR LG AT 55 P A 47 o0 e BN 2 35 o 2% (40
RN R IERR B TAL); A MAERPR
$09 T8 s 30 B 30t W 7 5 T A AT 3 2 S (TR AR Y
NI/N2J b = AP3/LPCIIR); (3) WREAAFAEMm
FRERILSE 1 A A, IR ABAA A S HE R BT
45k S HE R R BT ] AR, S
TERRA (] TR AR o HE SRR sh s A g S5 0T A
FEAEZESE; (4) WSRO RLIR S A 2 8] DA R # Ap
(AL TR R 5 B AR I 1 s 17 22 ) A7 R e
KHE, ABAIRI-CHE RS TE0R AR SIFEAR LR ik FL
FEBRN1/N2/P3/LPC Y I 22 [0 47-7E B & A K.

1 HRHRG ik

L1 Ak

ARG Power 3EAAG TR REA R, 1E
G Power 3FAE, AR B TR SO PR,
I Sy 2> 2 F S I T 22 A3 AT (AL Rl . N A — A
), it &M Na=0.05, SiitH 11°80.80, vt
Hf=0.25, LGB P (RIUT NZHFIE N4 s FEAC i
N34 .

FESCR SRR, ABESE W N8 ok AN
U 2 B¢ AT B K2 B35 44 W e e AR A (B 19
iy IS 20.60+1.38%), AR K A FRMIIGE
RIS B BANARE (B 184 ik 21.59+1.39
). A B A 8 R BUERT F1 452k (>90 dB),
Fd [ F1f(Chinese Sign Language, CSL){E Mt
I E AT FBE. AR A FITF, I IEH K
I IR IR R BLTCRE R . ARSLae 28 il
W RF NIRRT 20230428002)4it
HERE, JEARYE OB/R-FRVE ) MRNETT. PllAc
NTESL I A 1, SCORss s ¥R —E
.

1.2 SEUSHRE

AHISERY SR RRE R 1 F LI 4F Ak 242 /4
J% &l A J% (image database of social inclusion/exclusion in



young Asian adults, ISIEA)#t 2340 & 7 (519K) Fiist:
SHERRIE R (595K, X B2 IE A3 iR T RESstian
Akt HE R M NBR B3 5. A B R RN
1200x800/% 25(300 dpi). P AY @I S8 B At
LR S PR TC 2 25 5. AWFSE X I e 64T T
i, B2l — BN B bR ARk k.

13 SURYY

SEHHE— AR E R A25°C #har LT GHms Y
SRR NHEAT. PR TE— 52495 IR (O iR
BET, HIE B BEHE2960 cm.

FEIER LRI Z 11, A Bl 2 S rh e
JRBR B B #6422 (IR1-C).  IRI-C2&:Davis(1983)% il
AYIR IR A SCIBTTRR, B R 1 A 0>,
1% R FE I ¢ 1 (empathic  concern). N AJHTE
(personal distress). Wi K4 (perspective taking) FIAE
% (fantasy)d MERE, HrpHosE X d A A v A~
A FE 5 A G A, DU SRR S
A B2 R SRR SRR S A
25, S BB R AR A AR BT RE T K R

S RN (tria )RR AT T E SRR A
Foe L R I —A>500 msi A TERLR (), ZIE R0

— AR R ZE500~1000 msZ 8] FEALAS 1k i B 6,23
J?? I B A0 25 i ] RAIEERP /AT I B AR Y. R

FRESHIG, 2 ERRREI e 5 I — sk at 25 HE R AL
SN . Bl SO SR T R T E
PR ANPGRS AMER, IRl i PR B Ec
AN R, Bl B el R A2 ]IS 33000 msHvy
B2 bR BIE K. PSSR = 18] i 18] B A
1500 ms.

TEIEASEH 21, Ol S 725 ) DB AR5
e, gk B BOaAE S MK (4 M B At 2
KR 4k B3R E ). X8 MR Ryl
RTEER TS AR, FRm47RA RN E
55kt 2 HE R B AR IE S50t i A k. 7
Eg T, kAR Hll—k, B3R 11024
IR (AT S HE R & 4T TS5 A, T
TXLE ] Fr F BEATUI 52 2E. A0 ) 2 I 2 E-Prime 3.0
A TR

1.4 P R s

ARAFGTE T LB fEactiCHamp &2 4t (Brain  Products

GmbH)_E i [EPR10-20 REY 164 Ag-AgCLk
R I LG 2. EZGC BT (1) £
ZIE I DC~280 Hz; (2) KAEH 1000 Hz; (3) fEESH
iFz; (4) FHILEFPz; (5) iRt A2 AT H AR AR
Pih<10 kQ.

15 RS Bdaidor

ARS8 5 L Tobii Technology 2 ) il Y Tobii
Pro Spectrum 1200 HR 24300 s 4 1R 50 o o i H A HR
Bl R AR R, SUIRRAEAN 1200 Hz,  SEEG Bk
IOBUHR A5 7 e e (Y B PR F57E60 emZiA. BRI
HER FHOSARHE. #5 ZURASHER I, WIS BR Bk,
L6 frhBdiasbr

T, IR A RN S w248
“th&HER & F) T N (Reaction Time, RT)F1IEA
#(Accuracy Rate, ACC). QNFRFEAEYR A 2 oy ) H
T ZA U ] 359 s I s 2435 s o 25 B3 T N
BR/TCRIE, W TET AR 25 1 B g i HE R 122300

FOR, X TR A =R PR (RIRTHIACC), A1
AT AR EZ N I 2208, A2 —
ANH AR (AR W NN R —A 2 9 AR (]
R d A S HER E ).

17 IRShEedka s Pr

ABFFH I Tobii Pro LabfifhC i BRI T A,
DL B A NP TR AE A %8R X (Area of Interest,
AOI), HET G A5k K A 1 S AOT X SR A IR B b, i
A E R B AOTIX A/, HR 21 J5E 4 Btk ) a8 =X
NTobii I-VT Fixation Filter, FasE 78 L3515 3 A2 A
X35k P I HLARFEEIT ] 227024 100 ms g — > s B iR 7
LS. IR SR b i & B 44 it N8 Fn— 44 2
NAPR AR RIETS50%.  FiR3ZAHLAMA
IS0

A G e B AOLX I Ay U F 64~ # FH IR s #5
Fr: (1) B ARRTE] (total duration of fixations); (2) “F-3%
AL ] (average duration of fixations); (3) {EALIKEL
(number of fixations); (4) H WKIEMLHTHE](time to first
fixation); (5) T I FF4ER] [E] (duration of first fixa-
tion); (6) ML /% (pupil diameter). 75 7E &, MFEAKE A
ST AR (B 28 XTI SR bR s e, Xt s HE R
AL S35 A PR R 0 T L A R TR AR R 87031 B
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DLz R ) 2 B R (RD K IRT), A5 EIFRIELL IS 1)
SATEAIS ] R AL UCER.

F RN AL R AN RNE B B AR A
AN S B AT B A 1) 4 i, ARFSSHTAT
WUF P FEAR: (1) TS A AL B] 43 b (R ¥ 8
R RS R /2L e P R B AR TED); (2) TR AR B
3 (R A 5k 2 i P T UK.

517 ABdEARL, X TAFR shasbr, F-A7150 51
T— PR REE W 22500 AR E@ln): ur
N /BNH)MAN B g (E 28 w4290/t 24
JFELR).

1.8 il o br

AT ST A 10 F B5CH £ FH 2 FMATLABF- 5 (Math-
Works, Natick, MA)FFFE T EFEEGLAB #17fikh
HCT - HAA AL B AR AT

(1) X DA I B E 1 70.5~30 Hz )74 i g%,
FELRU LR BIEANE S,

(ii) PAEIR Z3eS 2 A i e & S 7 B, A
i L 43 B 3000 ms, 75 B A S BEAT1000 ms Al
BJ52000 ms, FFLAK R 2 BRI 1000 ms A FEZE E1 T
HLEMIE,

(1) I3 s I Bt S S (RIS g P 11 ik
TR 8] -2 5 07 I 22 F5 A v 22 30« JC S g g
RSN 53 B ;

(1v) fi FHERTE AR SRR A A T IR F AR AR b

(v) fFHIM7 853737 (Independent  Component
Analysis, TCA)HF 1E it H & o ad Db (aniz iR . HR
B WU AR H DR )

(Vi) TR (8 R 100 oV i i L 23 B

PR 44 T N 20 0% 3k i P 5000 1 S T 4 1
T2 F BRI A R A TR Sl 3 b )
— 3k, XA B AN R T AT, A B S )
ARUEH bR E2Z IR Ur At S48k
h138.81+4.97; Wr NS HER IR 45.2546.01; BN
AR R37.2144.53; A SHEFR IR R
42.06%9.61.

HHATERPIEIE 7341, AHUE F 2 3HT200 ms Al
51000 ms i L, I LAE A 2 BLRET200 ms k5
LMATHERIE. BN SN S HER 4%
P B A B oy A T A B S -2, 19 38008k
KA T A /K F (single- level)ERPIEIE. i
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—3, B T B B ER P A it 1A B
¥y, SRS AR SHER 2 R ALK (group-le-
vel)ERPIZTE.

i 3 EL L 7K - ER P Y AR [, A5 U
FAERPALSY, BPP1. N1. N2. P3FIIF 43 (Late
Positive Component, LPC). 3X$8ERP A4 1k Jz 437
FAANTFREA: (1) N2AU7ER0 ok e AR b el e K
(2) P1. N1. P3FILPCTETALHLAR b iR fe . A AS
WP AL KFERPIIE E . HbIE B AR 5 SCRik, P1AY,
IR MR B XA HUEOS R L (Electrodes  of Interest,
EOI)PO3. PO4. POz. Ol. O2HOz1E80~120 msf¥
SR, NS IR E O H B4R B POz
HOz7E120~150 msHF- Y RAE, N2 IR9E X
Ty HE LR AR F3. F4. Fz. FC3. FC4MIFCzIE
220~290 ms ) I3 IEAE,  P3RLAT IR Bl o HURR
MR P3. P4, Pz. PO3. PO4FMIPOZIE
300~450 msf - IR, LPCRL /I R ie oA H R
MHERHE A P3. P4, Pz. PO3. PO4MIPOZIE
500~700 ms Y1477 TRAE.

FERANERP IR G T oh, AR oe bt 7
2(2H50): W NZH/ZE A< 2RI 2600 w2 /it 2
HEF) A E A2 R 7 25 00T . AN SRAZ A S 5, R T 1R
BAZLI AT

2 IR

2.1 IRI-Cix sk

PP R TE IR I-C 2 6 1 DU AN 4 BE A5 70 1 34
{EAbR TR (standard error, SE).

T34 8EAWT Ad2 A FEA )RS 3L
PRI MRAE T 50%) 245 W N\ 4 Bl i A Hb 5080 o 1
7, LA R oS AW AAI31IA . FALL34N).

X} G ZH A4 TRT-CHE BEAS 53 R ST AR AR R 36
B (1) TN BRI R 4 43 5 I T A4,
1(63)=-3.903, P<0.001; (2)ZF NN AN #1009
NN AR TR EES, 1(63)=0.097, P=0.923;
(3) BN RN A ZE 4 3 W s R B 4 P 4540 T ik
FES, (63)=—1.417, P=0.161; (4 NHPOIAE G4k
FEAS i R TT A4, 4(63)=3.050, P=0.003.

2.2 AT ARbRESR
RN YORTE A R At 2 R 2R 0 AT



£ 1 IRI-CERNMEER B FHEAR IR

Table 1 The mean£SE of the scores of four dimensions in the IRI-C scale

o N T M AT R e
Mr A(N=31) 3.45+0.08 3.08+0.13 3.4240.09 3.31£0.10
EA(N=34) 2.97+0.09 3.09+0.11 3.2340.09 2.8840.10
2 WAEMENABIRT IR E R EAR R
Table 2 The mean+SE of the behavioral metrics of hearing individuals and deaf individuals
RT (ms) ACC (%)
R | 868.75+32.58 92.50+0.66
Wr A(N=31) i
HoHEF 898.15+34.74 91.38+1.26
FaRAs il 805.62+32.30 90.47+1.53
N (N=34) ,
aHEF 805.13+29.46 90.48+1.37

FFEFR(EIRTHACC)BMEFARAEZR(SE). X W i (RT)
B T7 2250 AT R B (1) A ERNA B, F(1,63)
=3.049, P=0.086, 1,’=0.046; (2) P F 2 F3 A i
%, F(1,63)=2.318, P=0.133, 1,°=0.035; (3) ZHL5 A&}
BRI HAEA B E, F(1,63)=2.479, P=0.120,
7, =0.038. XTEHHIRACCIIIT 24041 & B: (1) 5
FHAEE, F(1,63)=1.027, P=0.315, 7,’=0.016;
(2) KWIRZEBENARE, F(1,63)=0.297, P=0.588,
7, =0.005; (3) ZLAIANE SR 38 TAR A .3,
F(1,63)=0.306, P=0.582, 5,’=0.005.

2.3 HRZhfakeah R

PIZ B A A s HE NN S HE R 25 R &N IR B
AR (R R S SE TG A 25 R UL I 1 R 363,

HIZR3 AT UL, PS5 A ) T AR L
PIASFEAR AL TR0 2 T N2 i 4 L
I I) S 2 R TN, W AZH il T B T A B
R E/NTHRANA. 5—Tri, BREPE L 6]
b, FRTIRSHEPRAE 7 2B R0 2. k0
AT (1) SR AL B R bR AL S A
]y ARVECE R WAL AR T L 8] Py
3 O R T T IR R o3 S R T A s R R
(2) PR FE ARG R 1 B UL R U
PLFFEE 18] 2 /N T AL HE R IR A

2.4 ERPHC DRSS
W 20 B iR A A 2 e gt 2 HE 451 451 ERP

B FEOTHEAR ERPIIE . PR CGUMEAPR#ERR) . HuJE
B KGR 56 45 5 UL IE] 2.

XFPUB AT T 2553 BT & B0 (1) 415 RN A i 3%,
F(1,63)=0.002, P=0.963, 1,°<0.001; (2) [&] i 27 F= 4%
R, F(1,63)=0.818, P=0.369, 5,’=0.013; (3) LLHIHI
B R 2RI HEAEFAA B3, F(1,63)=3.011, P=0.088,
11, =0.046.

SN 22500 R B (1) 4L H30% B3, F
(1,63)=5.804, P=0.019, ,’=0.084. ¢ NZH FIN 1 i 3. %
FbIr NHEE 7 (2) BRI ZRAL RN AR, F(1,63)
=0.071, P=0.790, 7,’=0.001; (3) ZLAIFIE A FMf 22
HAEHA B3, F(1,63)=0.161, P=0.689, 7,°=0.003.

N2 IT 2T R (1) S RN A &
F, F(1,63)=1.249, P=0.268, 1,’=0.019; (2) B 2R
HON A B, F(1,63)=0.017, P=0.895, 5,’<0.001; (3) £
A R 2R EAEA B3, F(1,63)=0.072,
P=0.790, 5,’=0.001.

XFP3 AT 2243 H B (1) 00 00 B, F
(1,63)=4.089, P=0.047, 5,/=0.061. ¥ A\ ¥ P3YL i 0. %
FeWr NEHTEIE; (2) KA BRI ER00 3%, F(1,63)
=8.696, P=0.004, 5,/=0.121. F-2xHEF & 7% & (P33
WE 2 HeA SR R AR (3) AN A 28l =2
HAERNS R, F(1,63)=3.540, P=0.065, 1,°=0.053.
— I AT RN AT R B TEWT A4, #h S gt &
HER B R i 2 PSR TG o % 22 57 e8], &k
JF R 75 2 R P3 I e 8 v AL g R A

XFLPCILA T 25T & B: (1) 50 TR AN i
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1

A MRSHFEPR B ELAR R RS RIR I EER. ***: P<0.001; *: P<0.05; ns: A3

a3 8 20255538 ¥£70% £8#H
(a) (b) (c)
ns *

g 80 Hekk Hekk 5 ns ns \’? 04 m
o \E/ 300 - ;(, - ek ek
B 60} @ K03
ﬁ &= 200 - [
% oF % goz-
f@jzo- "?;100- %0,1-
& 0 0 0

TN ZA A ZA ITA ZA
@ = by s ® L= L
—~ 400 - ek Kk Kk Kk
g *kk Hkk E . 4 b=
@ 300 | T 200 | E.L
Ezm i o
an - Z S
= 2 100 zr
& 100 5 L
m 0 fm 0 0

ITA ZA ITA ZA 0TA ZA
(% ~ (h) *
Z\S o0 e ThR g 920 Hkk Hkk
& 3
T oo 2er W e
= K A
M a0l = a0t | RS
B iH

0 0
A BA A E=IN

Figure 1 The mean£SE of all the eye-tracking measures and related statistical results. ***: P<0.001; *: P<0.05; ns: non-significant

£3 BHABHRRITSTER

Table 3 The statistical results of eye-tracking measures

2050 =R & 2l = 205 5 B R 2RI AR

Fu, 6 P n, Fu, 63 P n, Fu, 6 P n,
FrUEAl B LA ] 2.561 0.115 0.039 165911 0.001 0.725 0.611 0.438 0.010
XL ] 4.359 0.041 0.065 1.271 0.264 0.02 0.024 0.876 0.001
BRI B 0.539 0.466 0.008 237.841 0.001 0.791 0.009 0.925 0.001
UL ] 2.388 0.127 0.037 690.443 0.001 0.916 0.065 0.799 0.001
RS A] 0.975 0.327 0.015 21.953 0.001 0.258 0.119 0.731 0.002
ML B 1.666 0.201 0.026 72.090 0.001 0.534 0.352 0.555 0.006
HFREEET R A 40 2.213 0.142 0.034 175.946 0.001 0.736 0.327 0.570 0.005
T 43 L 4.655 0.035 0.069 366.537 0.001 0.853 0.098 0.755 0.002
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e

=z

¥, F(1,63)=1.346, P=0.250, 7,°=0.021; (2) I H2E8 3
ROV B, F(1,63)=5.516, P=0.022, ,’=0.081. -2 HF %
i & B LPCI IR . 35 He AL 2 g [/ W IE ;. (3) 4
A R B B E, F(1,63)=5.526,
P=0.022, 1,’=0.081. FE— LB IR I: O FE
Wy N4, th a3 gn fit S HE R B 55 & B LPCI R TG i
FES RN ASHR E RS R LPCYE I %

TS ENE . @ WA RN Rk
AILPCI IR TC .25 22 5, (R B NG HE R I8 A

VR HILPCIE R .2 e T A4,
2.5 FRMERRIADE T BratRt

AHIEFE 353 %k 2 N LRI AL 2845 Pl
ZIAAARSENE. Bk UL, AT 1% T AR fbnZ [

(@)

(b)

e |

HAHR @ ).
N ; A ZBA
N13RE ! N1 518

_____________________________________________

A — —
BA - ---

‘ HRER HIHR

B 2 HAERPHA. PUESNM(a). NUSSN(b)s N2 (c)s PIFILPCHLN(d)7E H R AR AT 1] W R UI5 BT P 8y b el LA B et L Wt

PTG M AS 3 (ns: A3, *: P<0.05). 58 R AR N

FUROGERFE A

Figure 2 The ERP waveforms averaged across EOIs, topographical maps and the statistical results of each ERP component (P1 (a), N1 (b), N2 (¢), P3
and LPC (d)). The white highlighted electrodes are the EOIs (ns: non-significant; *: P<0.05)
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FASEVE: (1) IRI-CHE Fe4 i FEAS A St 2140 HE IR 4%
E AT AFEARIAEOCHE; (2) IRI-CRERANLEE S
PSR HE R S5 T IR S AR A M (3) IRI-Ci
FaNYEFEAS o S b S a0 HE R 444 F ERP RS B
(IAHIENE; (4) #h 2390 HEF 25 T AT AT AR S AN 4%
F FERPHT IR A G (5) #h g HER 24 T
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Previous research has found that compared with hearing individuals, deaf individuals have similar level in emotional
empathy, but there are significant lower level in cognitive empathy. However, these studies have certain limitations both in
terms of research methods and research content. This study assessed the trait and state empathy of deaf individuals through
questionnaires and the social exclusion empathy paradigm respectively, aiming to explore the empathy ability of deaf
individuals and the visual attention characteristics and neural mechanisms in the processing of empathic information. The
questionnaire used the Interpersonal Reactivity Index-C (IRI-C), which can be used to assess the trait empathy. When
completing the social exclusion empathy task, participants needed to judge whether the target person in the social inclusion/
exclusion pictures was psychologically uncomfortable. During the experiment, their EEG and eye movement data were
recorded simultaneously.

The questionnaire survey found that compared with hearing individuals, deaf individuals scored significantly lower on
the Empathic Concern and Fantasy dimensions of the IRI-C, which suggests that deaf individuals have significantly lower
levels of trait emotional empathy and trait cognitive empathy.

Analysis of eye movement data in the social exclusion empathy task found that: (1) Compared with participants in the
hearing group, the average duration of fixations of deaf participants was significantly shorter. This suggests to us that
compared with hearing individuals, deaf individuals’ processing depth is significantly shallower each time they fixate on a
picture; (2) The percentage of facial fixations of deaf participants is significantly higher than that of the hearing
participants. This indicated that deaf individuals obtain social interaction information more from the target person’s facial
expressions than hearing people. Analysis of EEG data in the social exclusion empathy task found that: (1) Deaf individuals
have significantly higher N1 and P3 amplitudes compared with hearing individuals; (2) LPC amplitude evoked by social
exclusion pictures in deaf participants was significantly higher than that in the hearing individuals. This suggests that deaf
individuals exhibit significantly stronger state emotional empathic responses and devote more mental processing resources
to stimulus categorization assessments. Moreover, these above-mentioned cortical responses of deaf individuals are closely
related to their unique visual attention characteristics which were revealed through the eye-tracking data.

In the current study, we found the following conclusions. Firstly, deaf individuals showed significantly lower trait
emotional empathy and higher state emotional empathic responses. The above inconsistency may be related to the fact that
trait emotional empathy and state emotional empathy rely on different cognitive processing processes and the visual
attention characteristics of deaf individuals. Secondly, deaf individuals showed significantly lower trait cognitive empathy,
and spent relatively more psychological resources in the stimulus cognitive evaluation stage related to state cognitive
empathy. The above results show that deaf individuals have significantly lower trait emotional and cognitive empathy
abilities, and in the processing of empathic information, they show significantly stronger automatic emotional reactions and
higher psychological processing resources. These results can not only deepen our understanding of the social pain empathy
ability and characteristics of deaf people, but also help improve the mental health and social functions of the deaf group.

deaf individual, empathy, visual attention, hybrid eye tracking-EEG
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