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Figure 1 (Color online) Common questionnaires, behavioral paradigms, and physiological signals in empathy research

FABR TN, aEemE. <REr. gt
JE L T B SR AN, TR (sympathy) 7E R I
B BRI, B SOk e AR
Fel o IR AL O, BFFE &  AR T]
PRSI T A T 2RI, 4R
HAFWFFE I BT S A5 R R Gl 1
ERAYBHAT.

H T ARBOEGAF 2 ATSE,  EERA A
s R HALH], A SR R R GRS IT Ak I 7E i
o AT AERMES 32 AR, B
7, ASCNELE AT FAIEE YRR H A, X 5200
TR AT S W AT a2 S AR A A H
THHBILEE (electromyography, EMG). fi¥iH (electroence-
phalography, EEG). Miifi4(magnetoencephalography,
MEG)FI#; 4% i f% (magnetic resonance imaging, MRI)
PSS AR AR BUE ST RS IR, AR XS
PR RIE RIS, 6 B R3S BT AT L
(R AN A ARG )R, X AR AR A5 T 3 i itk
P T ENL
S 510 A e

TR R MR AR, 4B 10 4
T BTSRRI SN R IR ). st
ARG AR IS 25 A0 I A g AR [ s
A A AR X 328, AruEAL iy A7 B 10
FEE TR PEHS AR 5 RE ) HEATIFA.

L1 DU R

MehrabianF1EpsteinZ il A%7 25 {5 7] & 2 (emo-
tional empathic tendency scale, EETS, X #Rquestionnaire

measure of emotional empathy, QMEE)"*"2& H fij s i i
Jz G R, fEixm R, IR
KPR AR 2 5. QMEEZ i 56 T AR 2
15 2 A AT 5T e B9 ARt 17 45 IR SZ A T 5 1Y)
NP, VPR B R, B s LK
N R REA B WA T A AR S AT . R334
S5 H VD BN 2 R AU . X RE AR NI 4 B .
Ui 1 2 SN BRI 25 I A« TR 4 Bl Y
][RI L P AN S A A B ] 74>
o, 17 4 IR G SRR ) AR AR B 2T ] BBl 8 A%
A TELAARTBYSEm, T PR AN At A ) i )
AYARFRAE A B R T T IR — 2 A TARH AN 7R
WO E G TR, SR, ZERAES JGoREE N,
QMEE 73 $UIR KA FE b B e i) S — i P 114 17 &4 v gt
(emotional arousability)ifiJESLE. T2, HIEH Fitkl
T A B - 26 107 1 3¢ (balanced  emotional em-
pathy scale, BEES)"'". BEESE £ Tl Mk Lty
RZ AN RETT, A5 N4 UL
/NI FEATS R AE 3R < FRANREXTIRLE K oy ) i3k
i R BRI 4555 H .

B LG4 LG R AR 2 YR IS 2 I
(multidimensional emotional empathy scale,
MDEES)", {4 8t it % (emotional contagion scale,
ECS)!'4%, bt R BTl (G 45 JE I 7 & L3
225, AIMDEESH; K i 45 J8 L (emotional conta-
gion). & (empathic suffering)F L M4ERE, 1M
ECSIUER R 45 L iX — R

1.2 PN R
ML 92 (Hogan empathy scale, HES)!" L&l
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Table 1 Frequently-used empathy scales”

P

45 R T4 SR X 4 e Sk GlbiEs
IRI interpersonal reactivity index NGRS e E ] TN, L [20] 7322#
AQ autism quotient A HIAE 4t %= H AT / [38] 2077*
EQ empathy quotient BRI URES 'UN TEAALE, NG [15] 1358*

emotional empathic

EETS tendency scale . g . .

’ i o4t *
(QMEE) (questionnaire measure of CEACIRESS B Ll (81 1062
emotional empathy)

HES Hogan empathy scale ERRILEER iE ] NI [13] 665%

CATS child and adolescent JLEN MRS R L. HE / [39] 468*

temperament scale

BES basic empathy scale ARSI 3R HAE BN F RN SIE [32] 31
JSE Jefferson scale of empathy AL E}Piiﬁ‘ NGBS [16] 310%
ECS emotional contagion scale FEARYS S SRR FERES [12] 515#

PPPB Penner prosocial L CIEST YN = S Ve / [0] 4714

personality battery

TEQ Toronto empathy measure LRI ER mH / [41] 126%
SEE scale of ethnocultural empathy RS b g R ] / [42] 346#

CARE consultation and relational VIR R W / [43] 209*
empathy measure

BEES balanced emotional A A fi oA [10] 2634

empathy scale
QCAE questlonnalr.e of cognitive and SIS 25 ] ST WELE AL AL [34] 2574
affective empathy

GEM Griffith empathy measure ke ARSI B3R ESN ES ji‘fi NGB [36] 751%
FTS feeling and thinking scale SRS FUR SRR JLE T, AR [35] 70#

parent affective and cognitive ACEEAE L FAN 2 TELEILA, AL, *
PACES empathy scale Jefgm ERS 1Tj~7 1% [44] =
adolescent measure of empathy B AEIE A - TG, NN
AMES e o b A ’ 45 41#
and sympathy ElEr=es AR Eifr [43]
EmQue empathy questionnaire LA W] 45 ESN / [46] 31

EPS empathy for pain scale PRI R SN / [47] 10*

MDEES multidimensional emotional gy e sy stpipiige  0E, A WIS [ 1#
empathy scale

ESE emotion specific empathy ygpppeppsctiig  E AR, AR 48] 10

questionnaire

EES emotional empathy scale THE IR i H e B [49] 13#

a) 5|k A Web of Science(*)FIAFHFA#, i T IIEIKEWeb of Science & HYTHAL), #E20194E1H 10 H; 4 B —F{LFon

ARSI RIA IS A BE R i 112
EWABHE R —
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T3 — D IR0 A ) B KRN o A
(Jefferson scale of empathy, JSE)!'\. 124 3¢ Yoy BE 143
BWTAEFIEE, CEA BIL45FME S M BIERA, JF
TEREIE 70 EI AT . I R R AR 52 i 3
18 € SCR PR (MRS )M AR« T 22 A
HLO, MR IAE R EE, 20 X FE R R
AL REN . JSESA IR, AR, AU REmS
HAE, SREHTEEA E2EA BRI
MBS Ll 2 A i AT R AT 4% SR e 1,
JSERIZ H S SO RFE . [RME IR b TE B B f
JE3ANP T Horp, O SRR X A LA B
() 175 S PR I %o s N8 7 A B e AR ) A EE U
SEE A 7E 3P G AR 200 AR Y R SR
BRI & R G NS 4, (HISERITES S 1R
th, JSERETHAF AR NAE R Gl XA TR A5
SIMTARRE B s LA R B s e,

1.3 IR R

F R —DZYEEE IS, R RIS 15 2
o B AR B A g A A e A St g 0
I, W2 AR R R T RE A (R I 15 28
GIPNSIES - #

DavisZ il i\ Fr [ W #5841 & 2 (interpersonal reac-
tivity index, IRT)EIZ4H 115 | 56 B s iy i e,
IRTfU45 3505 56 7 (empathic  concern, EC). S AJf+7
(personal distress, PD). Wi R+ (perspective taking,
PT)FIfH S (fantasy, FS)4 I3, Hrp, ECPHAGXIb
NIELEI S, PDIEALT X IR 77 A8 1 th Mk sz,
PTIFAL A AN L PRAR A A ARVE i), T FSTRAL X 45
& 2 EOR R TR M AR RS 4EAR]. DavistA WECH
PDIN & A 25 G 4B, PTAIFSIN & A2 AL
A AR ALAT IS B BEFS APDYEAH 43 S 2 AR
SR % A B R Ahe Sy, ST (e
RS2, IRIH WL R FITSEH < WLASR B BUR 44
PR—HE, BT a4 IR —3 filhn, o RRe
AHYIRIFISE SRR /AT 45 R R B, PSR 1 WL
KE IR AR SO BT S g
(interpersonal reactivity index-C, IRI-C)(Z4AH SCh) i
I 19874 i [ 51 2 5 AL dm R SETT, MR
RN FEMW R 221058, EE L4
JP R K e e R R TR P SO, IS T
I RTEERA . R . IR AE AR

BER A RIFRERUEDY, B et H 5T H
F R OIIRIZEA R BRGNP s Ll 2222 g
Lol 2R AN O R R, BT
A B BN AR RE AR Ak, (HIAESE T AR N #H R
FRIRIZE H SO 5 R 38 F . fldn, SiufiShek™”
R ERPPTHMECS I — 1R, FHMBR T6
AREHE, 158 T 38 T A s AR ZAA b SCRIRIL

AR, HFEE IR I T RE Rl I i 25 g
AN ) A R 3R, S e e SORS AL A
U R R AL R & e #a %, Baron-CohenFlWheelwright'lé:
i O OERRS IR T /2h ¥, I Bt
N /BN B U LR AR HS 15 >4 101 28 B g 1 31 ) B8R
J17 91 4E e g il 1 AL B4 % (empathy  quotient,
EQ)" IR AL 4% R AR S AE3
AAERE, (HAR SRR R & R AR E B G T AT
ML, HHABTCEPY R T E AT R IE A AR
N, RO T R A R ST,
FEH SRR N — Sk R KR 0.86, T h0.828 ",
JolliffefiIFarrington' 4 il i) B A< M5 e (basic empa-
thy scale, BES)KIuNg i b BARFI o 22 A 26
RAEBAL L. ZERIET A AR B FRYES
b FEARAT 2 XI5 2 2L R RIS BEA 1P AY ;. AR HLAK
ZH s RS X —IREM S dE e T DR
FeAm LR PR DAY H AR R SE B R A — 3L
IR, S F SRR A R — Bt R %R 0.77, &
W B 70,707, A IR 26 247 5 32 (questionnaire of
cognitive and affective empathy, QCAE) NI 255 — i i
M FEL I g R, e TS 5 S,
XA TN 5.0 B B8 (theory  of mind), Ffif
PG LSS T A TR XY, g mRa L Sk
M2, AP 2 IR G, TS FE
2 F(feeling and thinking scale, FTS)®™. 14k,
Dadds APOTF & T4k xof L AR 19 42 BEHR A
—— % B AR Mo 1 3% (Griffith  empathy measure,
GEM). Zhang%: APz R BT, Ik T
SIS H N BRI, % SChios BLERT LS
RN AMRER, HABIEEREEEAT AR
iy a7,

2 IR A T I

FFE AL N —Fh A Fa g AR R ek e 11, i
B Ay —Fh L& A A8 (variability) (R 2, 32 FHAM
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TR 2 VA R SR TR RE, TR
W H R AR R AT R A A R I K, A
TERFFEE AT e AT A2 E
Pl a4 e e ftb NG 26 O BRRAS sl i Ab 1% 5% A9 52 56
AL, SR e R SEER AR TS K 1 H B I 4 R
DHRRASIAT ISy, B0 X SEIR AT RE At N BT 25 5%
D IRRZSHA TS

WA SR A RS R R DL Y S
SR BURMESCFVE, ST AR AR S BT
K DU — A S IO 305 A 0, AR Tl
- Mg R B 525 DASR =00 AA S BRI, R $E S )
PR G AL EH BRI, BRI R L
BB 2R R A A BN NS, A7
TR LA UL ) BE Xt N7 280, IR BR
S R BRI X SRR BRI A B TR
G KT L ] B R 10E (self-representation) A1 355 B Xl A
FHF (other-representation) 1) 5[],

S AE RS, Xt R n] R EL
3 RN EAB A DA D[R] s I e
HLAEFIAAAE 3.
21 IS TG

FETIELILENE L, WA A NG 2
R B RNE A EREN RN IEE ISR ), IfF
K] T HEA W] RAE SRR AR, b
F A HERR M B AR S GOA TG S T, AR TS 4
gt A, SIS
SR P 2 Cn DB T R PR R, e e T L
R B, R AR IR (i — N AVRAR
SEANEDY, LLEHAA & PRI e, SRJE SR
BRI ATV, S An7E R 2500 T: 55 (emo-
tion recognition task), BB SR XA [F] 1 508 2 1
JI IR I 2GR A TR . X AR A ) 1 25 TR
HRE TN IR 2 L I BB T, A~k
(AT 55 F IR AENS S W HL A 25 LA .

% 28 WG 1Y) 4275 A R I 4 VR ) ) 3 O ) 4 s
e 7B B GR 2 4y, R RS2 R AT, 5
ANA]RE AR A 22, N BR 3 E i (implicit em-
pathy paradigms )R X AEGEA T HAG TC AT 55 iof 52 Fe i
OB TR BEAE A Al i s ) (R 246 bR, BB RIOE
e S R A5 O 2 A T . il n, AR AR A P e =X
o, AR ZA B IR SR AR 1 B AR Y
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B R, HSEER I AN LR AT B R b s 5 BRI
Wl U, X A R A T SUR S R, n
T B TR 2 Tl T semhi
HIERR R RS2 0 1 [ e 2 il iy A
SN, GNFE TR E (empathic distress), ML HAT 55
I, anBG I BN E FIREARIE AR, Rtk gl Ts 2
i, HX R TSGR B 1Y FI W B A by =2 3
ﬁt[“].
2.2 INABEETCONER

HET LR E X, W AHE N1
T B O BRSO MG ). PRIUE, DA
HAEAE 55 B S IR B = 4. WITRIIE 25 4R,
AR AR TR 32 51 SCF bR, S BB AR 5 1
IO R R S T 2 1 A R R
O HURASFATHSE . A E ok A i
) B 1R 5 T 55 (second-order  false belief
task), ZIERE E T HEMRXS 22 NG 58 0 B DG
8= AR B HEIRAE 1. SRl (R A 8 ) B
Z HEMISHEIRELER, IARZIEE AR, 9
TR e LSRR i Y 2 NS BT 0BRSS,
145 1058 BK P B R A RS i F R AT 451
MEREZS Gy, Pt )32 i T LB S e )
AN, AR A AR A B O 3R (affective
theory of mind)HJ# KA b AN 2% i BRARY, R 1kt
AT AR O BN S AT 45 R I A R L. o, A
5% 2SR — 1> 24 1Y “Yoni” (I~ 38 A4 1) R
RITHT S 217 F-40 b W< Yoni» Xt A 5% -1 P 4 A 1)
TW2h. TR —e HERN T, i Ess RIS
B AN A g 0

23 TR A G RIG JERA7 hiER

1 B B 2 IR AT S5 RN AL AR 554,
FEH TR T REIRII 25 221 4 A Ao RIS (AT
. filhn, Z4EE IR (multifaceted empathy  test,
MET) LK o scgaptkl, Hrh—p 1 F 232 A
ERPEN S TRt EMSURYET, 7
P A AR I BE R AT A
KRG, TmlE—RG N mE. XFaifsiE A, w
T B A TP or. XSS R, #AT
BLEHEWT I B AN D ERIRES, 1S RERE R IR
B, XTI AR B T4y, e R e G



P A

JEBEATIE . FEMETH, WL PP S0 1 25 3L i
Beuli g, UG RTEIE e TS A O SN R, A
Y0 PLAR ZS DRI UL 0 A LA A 6. i S5 14
Fr AN R 5 B A T F T 2 X sl R
ek LRI 558 175 45 ST Rk A 3195 i 7.
25, AWRERTMETIT R T 2FT s, vk
UL P e 3 B o N SRz g e oAt 1 A R 3
15, BT BT 51 & 0 B B 2 BV R A e A
2R,

Ak, FERLEPR LT, HHEE A AR
NPT SR EE 2008 SO At AP SR A S O 2L
SRR NN iR e Al A e 1 A B AN
T BLRSZ (P8 SO B 2B TR, B R A v
ZEIEE AT R TG R
(A ORI B LB IR RS, XAtk st
PRIt 175 58) o 0 B A B A T b X B 15 4 R 2
ARISE, RIS AL, o Pk B RHE

SRR 1 8l v W A S B A X RS2 B Y
%’Eﬂsﬁ, P A S A,
B2, HEiCA BRI A a3 E SGL
Ko B R AL AL, Mo — st (3
2, ST RIRLO R A8, B RS2 R T
f*%‘jif 1T B A BRI A ) T A LA

3 JEHECRh R AR Jiid:

7R R s R RO FPES, T B f
AP R (INEMG, EEG, MEGZ5) R B4 45 A (10
MRI) e E— A B AR 1 2 00 A 3R 175 37K S8

br. X EEEORTEILE OFFE o BN R fe it T F e
XA LG IR (AR 2 T AR 1 fif.

3.1 L

18 SR SR A O A BFFE X4 AT
MAK KB R, WEEE X G T
P B TR R FR A 5 (facial mimicry). WF5T34 AT LLid
e 8 T T SR Ao e v R LML st 7= £ 1) L A7
(RIS LEL), A L s g o™, o, g R et
T BTN R 2w R ENL Bl FRENL. IR
T LA T JUL PR £33 3 Y,

PR IERFAB BT AN, A b TR 21 14 S
R AR R TS IS A A7 e Rt A R e L 4 3
RS, WFTR R, 14 IR 1530 i i A Ak m L

B F P T AR LG 20, PR AL R s
FIUL BTG 3, T R A R A A
X PR T FLAIN R 07 TG S 22 >0 oA, BlakreE
B b NS Sk T PR v S s R LA
JULE HL 7 W 3 5 0 P4 L IE ARG, 16 5 BEES
SyBCE AT

BIREMGIR RS BE 5, REAS RIS B LA R B4
HFBR N, [HREMGTE 5 AT g e T 030 6 e
PGB LRI 7. IS, e R R 0 A A R 3 T 7
T BRI T AR A G T, M SBT3 2 1 %
KUY BB, A TILRE S A R e R
B, HAFFE R R s E i masL, Rt
EMGSS FAE L7 B4 & HAt S W A P8 Ao i e

3.2 JiHL. itk

EEG5 5 15— PRk pl il fe 15 47 ik
3 K B 2 WS RRT. LLPsR AR R, 20084 fY
— IR P e 4 AH G FEL AV (event related po-
tentials, ERPs)iFFE 268, AMHHLAEEIRE F, B0 S7EK
I R R S B 29140 ms T35 - X 38375 K — AN R ok
FYERPA(BINT/N2), F7E500 E A 2 BL5 29380 ms
Tl -To - IR & — S R A ERP A 43 (KT P3/
LPP)\ W5, REWFIR LSS T 4518, BRI
B A SILEINT, N2 A9 P3, LPPER S s A . 4l
an, PR R Yu s & 1 R ERP AL 70 MR B ERP 173
) DB R AN S5 3 A A7 0 B (IR TEREQ 4340 f
E 15015 AN =B WG ¥ (N UF ST PN
F FEWRIEAR TE ARG L, Y ST 55 5% m H1
PN TICoeRE, P R Frp eI R 5 e 1) FHHERP
ST S ER P A2 04 % 8 22 S 249 /N5, Y sy
55 3 R AR i TR, ﬂﬁ*@lﬁ%lﬁ_ﬂﬁﬁ,ﬁ;ﬁmpﬁk%
FIMGE I ERP RG34 9 1 25 S g 1 ™. S SEERPAG Y
BB 2B g g A A s . B an, AR X R R A
&, kxR, HLEs A A R A A
75 s 7= A B P25 P 3 A I8 S B/ .

{82, FIHERP S/ MM HHERP 534351 S B /2
FLE I T — B GS BRRAE R . X AR
5393 3132 BRNEAS B 54 s (O LS M) A RIPE A (A
HEEDRITY, AERFFE Sk N URIN2AE A i e L1
AR 28 4 5 A FRAFE AT, P FILPPAE Sy oz ke i 441 g o
b AP A i R e bR, T g il g — I
FT A0 SHEERPIIFGE YT o BTt R W, P It
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1 BEAE A E 175 A IR S R A 5 T Hh - T () P3 AL PP,
(HRA—E RES & DR R AN LRIN2®Y, %At —
AR, X ATHEAR PR O L AN RTNZ S e () 2 % il
ARSI T, IR R EIERSE R L. mH, mT2
TSR P15 28 M RO RE 5 i L6 R ER P A 73 F e
HERPIE MY, PR 33 86 13 AR AT RS R4 S
Fg, T S 2 Bt — SR ) R0 o R RS o 1,

& T ERP, $#&E MEEG AL 53 E/KFAHSC. 4N
1A b IR 225 i mu/alpha 15 3 (8~13 Hz) i il
PRz pg s> Schmu/alpha 15 HERGIN IR TGS
Bl) K J2 R A% B J2 A5 A SR om T il DX A B
DRI T B % S W A9 1 30T 7% e, ol TR
MBS S R T S G M oY | g
PRI R 2 TS A o Tl 2, R AT 55 A
VT4 H-alpha AN XEBRIE 20 4500 A A a1 2 21
(9 RLAFHERRT. BB R B, PO RO A T
(RIS S BURT ) A7 M A5 alphatiil BE (1) N X FRER JE fiE
TN AR 55 P S O 4, IR G X
B BRI XA R,

LFW K2 TR, BAMEEGT AT HES
HAEA O, HAN VL SE R RIS R AILHI. BFsEE ]
LRI FIMEG 1Y i 25 [8] 53 FAE RIS [R] 3 BRI R, #R
TS5 B A il X 2B R G 15 7 B 8l
ACHE. AR E IR AF S B AR 1 I pIL )
2550, S BRLEME JLZE RS PIm L PEAr A, (H
MILERIRA,  HeE 55 20 . — Y alpha 15 B 28
alpha, beta(14~30 Hz)#llgamma(30~100 Hz)Z 5 1) 5
RO OCHER, I BRI i X 3 Jr 2115 2 055 fiki D)
207,

3.3 mEdbREkIS

MRIEA B m 28 B 50 B, RERE SN E L. K
2] by 220 1 R () 25 A RN T BE. 38 A A BT AR K 54
B (AR 5 il DX AR R AR 5 AR R BT Z [ Y G 2R, O
R K IIRIF BECH 405 BLHT I (precuneus) . &l T
[l (inferior frontal gyrus). R4 [Fl(anterior cingulate
cortex, ACC) IR BUAT G AHIE; PDAMECS JRIA LS
JZ(somatosensory cortex)( K B AR A, (H50065
(insula) A K FUATRIEA G, PT/M405 ACCHY K A FR
IEAADG; PS5 4715 /MG 46 it Kz 2 (dorsolateral
prefrontal cortex, DLPFC)HJ MK FARFIEAFDY, xfdt
TEIIREIR BT L B, TR AT 55 A 3 R AR
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LA 4 Rz sl A G I X R0, ik . ACCL I
iy AR BARIE SRR B R B8 E R
PN 7 %5 i B2 2 (ventromedial prefrontal cortex,
VMPFC); NHIILEE 55700 KRR F X 5 A7)
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Empathy is an essential skill in our social lives, allowing us to understand and share others’ feelings. In the last decade,
empathy has been a hot topic in cognitive neuroscience for its important role in social interaction. To date, there are a
variety of definitions of the term “empathy”, such as “a reaction to the observed experiences of another” and “the ability to
experience and understand what others feel without confusion between oneself and others”. Based on different definitions
of empathy, different methodologies have been developed and adopted in the field of empathy research. Valid empathy
questionnaires are developed to provide ones’ subjective evaluation about their empathy ability (i.e., trait empathy);
behavioral paradigms are designed to measure individuals’ empathy levels under a specific context (i.e., state empathy);
physiological techniques and brain imaging techniques are useful in detecting objective physiological signals related to
empathy. However, some findings on empathy are mixed and inconsistent, which might be due to the different definitions
and methodologies adopted by each study. To deepen our understanding of empathy and its psychological mechanisms, it is
necessary to integrate different methodologies and interpret results from different aspects. To this end, this review first
summarized how empathy is typically measured and quantified at different measurement levels with an emphasis on
emotional empathy and cognitive empathy, given that existing studies on empathy mainly focus on the two categories and
their combination. Specifically, methodologies in empathy research were introduced as followed: (1) Widely-used empathy
questionnaires, including the detailed definitions and measurement dimensions; (2) classic experimental materials and
behavioral paradigms for measuring emotional empathy and/or cognitive empathy; (3) empathy-related physiological
signals detected by facial electromyography, electroencephalography (EEG), magnetoencephalography (MEG), and
magnetic resonance imaging (MRI). Next, we discussed the advantages and disadvantages of each methodology and
pointed out the difficulties in compiling findings from studies using different methodologies. For example, different
empathy questionnaires applied to the same group may yield contradictory results and the quality of experimental stimulus
in the same kind of empathy paradigms potentially influences participants’ brain activities. More importantly, the
physiological signals (e.g. event-related potential components) recorded in empathy experiments are not “specific” but
only “related” to empathy. Then, we suggested that researchers should carefully select appropriate methodologies
according to their research needs. For instance, EEG is suitable for exploring empathic processing in the time domain,
while functional magnetic resonance imaging (fMRI) is conducive to pinpoint the specific functions (e.g. self-other
discrimination) of empathy-related brain regions. Finally, we proposed that the conceptual framework of empathy should
be unified and more naturalistic paradigms should be developed to reveal the interactions among different empathic
subprocesses in the future. In conclusion, this review highlights the importance of comparing and combining different
methodologies to reveal the underlying mechanisms of empathy, which yields new insights into social interaction.
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