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Abstract

Aggressive behavior is gradually emerging as a prominent public health problem. Finding neural
markers for aggressive behavior has become a common focus for psychologists and neuroscien-
tists. The P300 is considered to be an independent indicator that can effectively predict aggressive
behavior. This article introduces the application of P300 in the measurement of aggressive be-
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havior in clinical, criminal and non-clinical violence risk groups, evaluates the consistency of re-
search results, and looks forward to future research directions from three perspectives: mul-
ti-dimensional analysis of P300 predictors and combination with other ERP components, further
subdivision of criminal groups, and expansion of the application scenarios of P300 (such as the
prediction of violence in prison, the evaluation of the effectiveness of violence intervention and
the measurement of the risk of aggression in normal people).
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1. 51§

MR T A4 2014 RS, AR 130 TARREMEAE, HABRGETIEN 2.5%;: #
T 2021 4, X HUFIRIEEETE A 440 7T, HEBIETRME 8%. EX RN, 26 SR BEE
PEAT NI AR EYI(Neural markers), BN 1 OB E R K ILFEGE HiR. Mabr SEMHT
e A P ) 0 B, P DAAE AR U o A 0 T BEAT 2 LI B, A s AEA I O RE S Tsuchiya et
al., 2015; Arzi et al., 2020),

FFAHC AL (Event-Related Potential, ERP) 1% M BRIE AR B O 4 1F 55 1T ARR G HbR R H Brds AR
Yot AMA (Patrick, 2008). P300 1£4 ERP B—Fssr, =248 W2 RIBEIT IR 7E KL 300ms 7o A7 H LY
IERRAL(EESL, DERGE, 2010). HARBAET, (REA. MR AR, BSRGIREL R, HElEfR R
(Herzog et al., 2021; Olichney et al., 2022; Sheffler et al., 2022; Li et al., 2013; Tao et al., 2022). P300 #i\N
AJAE AL PR (Blignaut & Vandenheever, 2022; Key et al., 2023; Arikan et al., 2024; Salas et al., 2024), &
RN B 4T (Gao & Raine, 2009; Venables et al., 2011; Yancey et al., 2013; Fanning et al., 2014; Zhang
etal., 2017; Pasion et al., 2018; Delfin et al., 2022; Yu et al., 2022; Pasion et al., 2023; Wu et al., 2023). A3
T3 4R P300 FEImRAEA . JUARAEA AR I R 5 1 RS A I B AT T B L, PRSI ST 45 2R
A — 20, FEXS AR RIBI L TT M AT R

2. BiEHTA

Wi AT 2 A = B E AN AT N E i), B 5238 Rl X M 3 (Allen & Anderson, 2017).
BeiAT il i B dE = KRR 1) PRI RAT A 2) 1TahE BA EaifhERE: 3) SHEA
BN G X FPAT Ay o b R 772 AR %5 35 2 B AR B B AT (Allen & Anderson, 2017; Bushman & An-
derson, 2001; Klein Tuente et al., 2019),

Bk A7 9 mr CARI oy Dy g 5k B B 1) (Tremblay & Belchevski, 2004) IR 25 14 B9 B i 7
(Bushman & Anderson 2001). FI# 2 MR E HFF AR fim T4 F NP EL 1528 fAT A,

T b ) ] DLE I AN R) ) 22 SR B A (Paulhus et al., 2018). 5 MR TEER E BT, MEBE T
PiEAT N, XTI 2 N\ BT A S G )
Wt AT NI A R, BT NS 24 BERP i 7 A 0%, X IAPS0). HIH(ERN, N2)
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IR

FIHEEA(P300) A 73 o FHer P300 YR AN BU AT AR RICNE Y], X TR P300 RETE R th
ST AT A B RSN BAT I A2 (Gao & Raine, 2009).

3. P300 SiaREENEHITANE

X ISR B E SR FFE RS IRATI2 T 5 S8 v M 28 LR (The Diagnostic and Statistical Manual
of Mental Disorders, DSM-5)H k5 # 73 280E . P FHFRAG . Sett o AA&BRRG . AT BRAGSEI2 Wbt B0
FRFA B BRI 40 2856 10 fit(International Classification of Diseases, 10th Revision, ICD-10)H 4t 5174
BERS73 S A IR A 7 RE B S HERG b 3 REREAREAS P03 PE B AG (1)12 Wbr

3.1. BT RIE

P73 B B P AR T AT I R DR 3 A ARG AR (W et al., 2018). /0 BE[KZ (Khosravani et
al., 2024) M B PE(Hoptman, 2015) o K& #H 73 RERERCN N TE R A T JIAT I AEAE DRI e R B 155 26 1 15 [
i3 (Richetto & Meyer, 2021). Krakowski 5 A\ (2016) &3, A&7 ZE0E & Th A5 2500, P300 Kk
SIS R S A BE SIS A 0% . AT TLE N, P300 3 ARIAAE K2R, #2038 K A R )
1T IR R I (Silverstein et al., 2015), 21 73 RE0E B8 3 B 035 1) 2 J1FR bR (Bochkarev et al., 2020).
KF Oddball 83, Z=PF5(2021) FHEAEE L (2022) LA %5 N (2022). Wu 25 A (2023)F#X | 4%
(2024)¥9 530, P300 FITEAR AR M o] LAAE A PP ARG o 40 R0 R85 28 0 XIS PRV R e P b 22 P A AR A
e KU ZELFRT P300 T8 AR BRI AR 4L ZE K, H. P300 HIP MR & 3 8/ « A 9T AN, Oddball JEH P300
0 S5 55 T R S B 1R A 40 0E BB AEAL TS BN AR AESEIR , X PP ZE IR T 2R 1 At AT DT i A 55 ) Sk e
b TR RIERAR, B0 T IR R AR, A REER T KA.

3.2. RS AIBEER

et NG, RN A& T AR 6S (Antisocial Personality Disorder, APD), & —fuCHkEAS, H
FHE R BRI N IBUR], RIS+ 2 G AT R (Black, 2015). [tkox A AN A 5
LRI B PERE J117 N (Baver et al., 1994).,

KEW TR T RA217 5 P300 RN Z (8] 96 2 o X EERfF 5% 3 28 TR 78 Skt o A#E DL A AT
[%15(Conduct Disorder, CD)*. Bauer, O’Connor fll Hesselbrock (1994)ff Fi#i 5 Oddball Y80 k8, it
22 NAGALCH EE T 42 4 H bn sl R B /N P300, EERDEFIX . REFREHBIE T FiRE
I, B APD B AFERRSE Oddball AF 55 H2x 3 P300 U /N (Bauer et al., 1994; O’ Connor et al., 1994).
P300 M IE-S APD GEREE 2 AR, Hul PARIEME AL CD AR (Costa et al., 2000). CD FEfig 1]
FH/DELEV 3 (Bauer & Hesselbrock, 2003)AI4H % (Bauer & Hesselbrock, 1999a; Tacono et al., 2002) Oddball
fEZF1 Stroop {E45(Bauer & Hesselbrock, 1999b)H1¥2=RILH P300 [H¥k/N. Patrick Z5(2006)K FRL b
Oddball 8K, RERSRAE APD. CD FIZG4ilk FH 2k BT AEAME R 2235 5 P300 MR RN B o

Gao fll Raine (2009)FI e TR, JRAL2AT Ml 5 P300 (1R JR N TR E KA, X —
g5 R R DA BLZE AR HE R Oddball Yz, 0 a] BLHELAEIE Oddball S50 (U Stroop TE3R), {EAF#197
& HIL P300 PR AR A HILAE Oddball JE . iz B A AMECR I P300 SRR/, A
R HIBRIAR T

3.3. MIRERER

)5 FH B 5 (Substance use disorders, SUDs) AR AZGWH RS, 48 12 B35 RR L Ad F 3R i,
RIS I Al 4 L 28 5 B0 S5 1) 1) VRN &5 1947 8 5 (Degenhardt et al., 2018; Peterson et al., 2021).
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Tacono, Carlson, Malone, & McGue (2002)%gH, P300 ¥R /N5 2 Fh B ng (B 461 = 16 fa 2 3 S
SLIEPUERERS . RATRERS . AL AN RS e TR iR E G, RS SRR RS
FaEH 5% MR 17 (1) P300 8N mT LTI EE 20 %5 i (1990 J53 4% FH P i 175 40t « Branchey %5 A (1988) & 3,
A Bk AT e S5 I BN AN AR AR 245 il 1) 5 PR 103 R I P300 SR MR IR/, FEHr AE7E 2 )0 9E I 4%
SERMA, e P300 FUUETE K. Elsheikh (2020) &3, SUDs MR P300 #ERE /N WARMIE G, R
AATTI I R 7 S (L B e R kB (B s 7 R E R M S 22 o IX P RESBE T SUDs AMATE [ X e 5%
T 7705 58 5 G ik B i sh AN B M ) SR « Bel-Bahar et al. (2022)78 H oo #r s H , Oddball 4155 91 (#) P300
A A RPN SUDs 897 ROCR A 2 bR & «

RS W& PR A Bk 1) — P . R FCR I, WORS MR T 25 5 2 5 8 147 8, 0
W) 5 o A 3 S AT N IR KA 7E 20%~50% 2 [B](Stoddard et al., 2015). #34ELT, 04 FlE A
(2018)K AW Oddball 145 KB, SIERXTRAMLIL, FE RAEE BT N RS O 4 P300 1)
WEARIHAE R . RN s Hor A b A7 N TR RS M A 2 B 1 B S B 2 1% P200 1 P300 IR k) -
WA, WS TR BT 2230 S 8 WS IEAL(RA, T Ja VR 2148 % B2 vhal) S0 U3 R 22
AT T RE S BRS 11 51 R PSS AT N . Brislin 25 A(2023) 3 TPk 5 F B84 24 0F 78 (COGA) I $
RO, LERGM ISR F RS, P300 RS B FAR S ARTRRS AR BRAE FH 5524 MEAT N dabs 2 U K .

g LATR, P300 fEZMNMIGKRBER PRI 7%, X RS 20E . WRAH. iR, kit
A% JLEAT ARERG DA 75 B 22 B t5 45 (Tacono et al., 2002). X &R P300 T HE S T 3% LR 1)
FERHRAE, A RTINS w s ) B (Krueger et al., 2002), s IR AT A0 FERE, G
HARMEMERG . XSS AMEYE N B2 R B P300 BRI/ . ARFFEY, P300 JIE N
I 5 e B AiS A, 1 B T 5 32 B AME BT KU (Patrick et al., 2006; Krueger et al., 2021; Pasion et
al., 2023).

4. P300 SEFHFNKEITHNE

FIVUARAT AR SR “ DALt 14T ROREEARRFERBIRAT o, Wil RN BESELRATA” (5K
4k, 2015). FHK EEG BFFUECN— BRI, BTSRRI B MG s g 58, JEHZ delta 53
Bt(Convit et al., 1991), EEG KRS 3 AT LLA R0 H AR K Skt 2517 (Scarpa & Raine, 1997). #BFFT
FHINA, XS5 5T RSB 1 2 )0 SE# () J JE A BT S B B G RE S 32 40, X R A 2
2= SRR ) T T3 AMEME R (Convit et al., 1991; Scarpa & Raine, 1997) M1 & 4= % 1147 N . ERP HIHF
o, EEEP G, BJUTEE AR BRI PR RN, 9 5 H AR 0 B AN PR P (R 22
A0 F A5 PR35 B 5 K T A5 AT AT, X AT NI RGeS B I0E 1 B 2 AR & (Harmon-Jones & Sigelman,
2001)s

ITAESR P300 Ji I &2 AU IR ML A7 9 ) B8 bR . W70 R I V)RR # AE Oddball 4155 %
TLH P300 fvsk/)y, H A JJJEFRMIEE S P300 P M 5 00 3 (1) 5iAH S& 1 (Bernat et al., 2007). Barratt 55 A
(1997)XF Lt 1 FE T P 0ok HE A R85 U 19248 A 28 g e )y 1 Lk 5 1) 55 PR DN AT 2 T £ P300 ¢ R 1Y) 22
o G5 BRI, vhah X AR R I H B AR MR ) P300. P300 YT S5 & My ah i) 3 ks B AR R
DFERSE N (2022) 8 ARSI i tE 4, FI R XGESE Oddball 16 06 i h P 8 138 AT il ae g7 1
g2, fERRIL, MEPE R IUERTROIRAS NI P300 IR 2 K T HIRES, RHHARRRES TN
A £E Delfin 55 A (2020) I 7R, K i b 24 & 77 RJUAE B 3RS BAT AR i R 115
SrEUE, IR tH NoGo-P300 U R FIJE/INRIE AR AR AE K, IX AT R S Bk 1 7EAT o s 4 APk i A% g 4
LR EK. Delfin %5 A (2022)i831d Go/NoGo 1155, XFEL T P300 A1 N200 %735 5 1kt B A5 SR IE I T
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MR A ST AR R S5H R, NoGo 24+ T P300 BRI GE K 5 Mook MR A S A 2547 M 386 0
ARKe Yu 55N (2022)5 M8 FIE RIS L5 SAES K, )0 4RE FEAL 1 4 15 26 RNy, P300 IR 2%
/AN, X R B BT 26 0T RS I0 T A AT N B A S R B S A RIAR B R . Xian 45 N(2024) K
T, AR £ U B SEAT AMATE 52 Go/NoGo FE55 I P300 FOVE AR BASE K . 45 - A v o figg [X
() P300 P MEI/N, (HTTH: XI5 P300 I 18 5 1 .
EA ORI, TRHACTE R (R BT 4H) H AR R I W 52 P300 (138 18 22 5 (Zukov et al., 2009),

Barratt 25 \(1997)4t ¥ 48 th K ih 5 P300 TooK . X WA, P300 FEILIRHEAA bl g o B B 47
AR AR T de by, (R BIEH T RN R LR, AR E R ERAE.

5. P300 S3ElisFR R AR EFHERNITIT RS

AR R 2 A AR, BRI Wi e, (H I B A B 5T ol R R A, X
AR B E . e, O AR S R R T MRS

5.1. BBEEAR

HHE Kunaharan, Halpin, Sitharthan, & Walla (2019)FHF5%, P300 ¥ AL AT G 5 AR B X v
ITNH R ZWFURIL, EINTHAE RN AR BGRB8 3RS Bod R e iR EEELR M)
FERGA Hh JCFITHUH X3 P300 BRI B35 2 57 . Rl R AERT A IR, mBGl e A P2 ) Bt
P300 HIBMIEELN o Crago 45 A (201945 B 7 RIBHI N A Y O AL, 45 R, SRSt
PRAEAL PRI T AL, P300 JEMRRILE A /L RS s B, AHEE T BEEEBURIMA, e tEEsE A
PRAE N LA P T FLA, P300 JRIR M 22 Ryl O o IR SRR TR, s Ml MMATE AL BT 2R R AN
AT AL VE R IAFERNAE . Sun 25 A(2020)f8 F U AR ALY Go/NoGo 1155, SRR, EWTA
PR, RS rhBh B 4 75 A48 (BT 42 2) 2 L B/ NoGo  P300 RN, AR5 I FERS A oF
T, $EHIZHM) NoGo 244 P300 IG5 35 KT Go %A1 . RO T ZE AR, AMAH) SR B 73 4
5 P300 ) Go/NoGo Wl %57 RAMAHR K R 124 RERW], SNAEMEh I 4175 D SR TR 1% 45 1 S
TSI SR B 2 22 O AR A R BRI B B 2 5 5 Sun 252023 — P AE F BT A ZUR T ALY Go/NoGo 1145,
SERRIN, KT RAEIAL, e SO BCE 2 OFE B T 2 ) 4H) R SR A SRS L BE /N NoGo P300 A
ERN Uil . AZHBFFERE— 2R, o SN BE 75 2 A 7E 1 26 ST O A R S5 7 400 5 A4 v T e A AE
R BR PR A, A ) 2 A T X T E ) B S o Teti Mayer 25 A(202 1) U & BLAE AN [R) (I ) A7 1)) S A5
BN, P300 MR AR A T RE S 1AM R S SR BN R o IR e PRy K P s A T Y 2D
L BT T B T (Wilkowski & Robinson, 2012), T ¥R35 K & ) SlUR & s .

5.2. SAENYE AR

PR IE W ONEZ 789 L2 BI4T N (Verdejo-Garcia et al., 2008), W L@t £ Fh o7 kit 470 &,
ARG EME ER . AT NSRRI & (Luijten et al., 2011). FRBIAT BN N A SSON H0 i) 55 s R 12
MTHIEFEER, 251Kk —R 5B B CHt N TEIE RA FT N(Verdejo-Garceia et al., 2008).

WEFRMY, il N TR 5300 5% s ORI GG 391 e 82410 1) 77 1T 29 2 B L 7 6 (Hecht & Latzman, 2018;
Lievaart et al., 2016; Zhang et al., 2017). iPEMALE Oddball 455 R P300 PN, XA G
TE P B B A B R BH 2. (Barratt et al., 1997; Branchey et al., 1988; Gerstle et al., 1998). Ruchsow %5 A
(2008)f#iH Flanker-Go/NoGo i KM, s MR TR B MA, NoGo 244 T P300 I i & 3%
I/ Surguy A1 Bond (2006) KB, i BUli AMAAE A X0 Beadia] (0 SRy, 2RI P300 Sl 28
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M, {EAFIES5E% T, BRI S AMAEI R I H B KR Stop P300 i (Lansbergen et al., 2007).

HHEM R MBS K 1 g (Pérez Fuentes et al., 2016), [RS8 TG #0228 P8 Wy R B0 HE I 244 25
dHAT NI 5 IS (Coppens et al., 2014). Harmon-Jones %5 A(1997)kKH, FH/DHEMBAT NAEREL S
P300 1% 2 1 AH5%. Gerstle, Mathias fll Stanford (1998)3EHX T IR PEAE M A Bah R K24 2E, R
X ) Bt M 5 W o Oddball 4155 H P300 R F kN 9% o 3% — 25 BAE 2 5 i et Ja S b e i Al =
AR SE Oddball FE30) 3945 21 148 1IE(Mathias & Stanford, 1999).

H AT A — B ik 72, IBLR I i3l 1t Bt AT A BAMALE Oddball ££55 FRAEAEAEBEE P300 1R
K98 /N (Gerstle et al., 1998; Barratt et al., 1997; Branchey et al., 1988),

53. BILEESAE

O HEARZS (Psychopathy) & — AN Z TH A 9 ANAG RS, L5 T — RAVMEFIE G AN BRAAT i Z R4
(Cleckley, 1951) HAf sUBH GBS M W RVEIT N RAESITRHEE, A =M RRRIEE.
M) . KAEAIZIE (Patrick et al., 2009).

AW RIN, OIS 5 2R TR G 144 I T 1% 5 7 (Callous-unemotional, CU)E /b4 HRE
i F5EI P300 MR RIS, 3X AT e R 1K L8 AN ALE A1) 425 o1 M1 28 815 7 T A ZE R HE(Prata et al., 2019).
5 It [E S, Ribes-Guardiola 25 A (2020)i# i /$ H Go/NoGo Al Flanker 1T 4514t 1 O FRAR 245 i MA 5 K i
PATIRIEDIREMI R R . S5 R TR, O BRI AN 4R o 5 R F A= 385 3 (ERPs) ZE AT MR 4% AT 55
I} (R BUATAE i35 OC G . BPHNIAS 5 P300 2 FuAH e, BRI BE F1 % 2 A AR E Ab 38 Zh AL . 2 R
0 J5 ST B, KINTE Bz o Tillem 5 A (2021) &3, 0o BEAR ASRE BB = A MARTEEAT XUE 510, 2t
P BR300 PRGNS, X S ARATIAE I STt S b B B AL AL 2 AT A KB, X RE R AR
T AN R T RS R S R . Wang 25 A(2020) R IAESZ BIBIE S5, 0 AR AHRE KT B9 AN A B
AR 171) 0 DI S PR At Nt I v 5 B A T, LR B P300 YRR 2 N . IX — 25 R FIRR I, P300
TR (R IX P AR A AT e 5 AMAAE 4128 BBl o B BC A ) 5K

54. Hfs AR

bR 7 BB AR, WFIEEIERVE T ARSI T IE D Pincham 25 A (2019)f# &S FIZR 818t
763 (Taylor Aggression Paradigm, TAP), TFAf 0B A 23 TR b T vy U A5G rh 1) 75 /D 4R 1 52 ] o IX 28
/AR BRI IR BT AL DRGSR — RIVAFIAAT Bk, JCHIRAT v il R
thox AMUAT N IFREE R R, KRS S TR H D EERS R I R, P300 JRIRTE K, £
i ATIFE AL FRAR AR S A I R K v B S AR . A, FEAECR AR 2 5 T 1 D 4 s BN P300
Wi, X ATRETE R 1A TR A B b 2 AE R AR o X MBS T BE S DRI AL AT N
K, FAJEETHIWE L (Finger et al., 201 1) & RIS AT NI D AR AL B 225015 B AR BRFE

BEAh, Trak 25 ANQO21)FIBTFURIL, L0 Du e )y AU R S ALE A B HE GRS, P300 I
R, IX TR SR T O6F I SN R R SR S N )3 i o XS R I — A SCRE T P300 ARV AMA
X Tk P SR SRR ) A 2 AR R FB AR 038 77 - Peng 25 A(2021)f8 1 Chicken Game ”(— Flift 2> R 581 XK) »
RIT T RTFBEARAT WA 2 ma Be oK AT N AR I ph 2 303, RIS 5 3 A2 TN BUEEAT AT, H P300
BEREIG R, XRPBEEAT AVEN PP SRR SO, Ges 51 e SRR ZU A A [ L. P300 YR
BR8] BE S it 1 AN I R T R TS O ARURME o Sun 25 N (2023) I 7T HE— B ER T T S b L T R BT
FANFIBUBRTER S o ABATRIL, 25 SEHaiiek i) MR FE F il 2| B 1R VE I, P300 R R F G K, %
B S B M 358 T BB 5 1 Be S B VRIS P B B AL, 10 9T B P300 R 1 3 K7 S 1
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T 5 A AT R IEAR K
6. RRR=E

gk LRTiA, P300 1EJy ERP ) —Ff IRTERR Y, P300 AU MR ol /N NS AR I SE K2 A I Ll AT
FORPZ TGRS, g R E, HZAERe PRI, RIBSA. G 4 AN o i 25 F At 2 B 52
W AN 25 (Bernat et al., 2020), FAT & MEHA—SHEAE 1 HIR).
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Figure 1. Literature summary chart: p300 and aggressive behavior measurements in different groups (2019~2024)

1. SCERVINE: P300 S5 EBEAFMIIEITAME(2019~2024)

HILA B FAE A E — L m] DAV R I 7 T, AR R

1) P300 faA5 112 f1 20 b e 5 oA ERP BRAM IS A P300 B T S mE AR, s ] LG IR IR
A5 SV (Inter-trial variability, ITV)Z5 48 b5 (Bauer, 202 1) B E IR R P300 I 2 AR TRy, HHE5nhshik
AR P3a 73 (Koelsch, 2009)F1-5 1 26 1 %5 40 5C 1) P3b 4 (Shackman & Pollak, 2014), AR EATS B
AT A SN B R,  FHEPPAh I 8 o 78 T BCd PR AT 07 T 8038 70 b4, P300 i8] LASS & Fisth
ERP B3 AT 0. FLIIRC a0 P50 i gk NN 5 Bt AT AAH R (Ljftajt et al., 2012); H AR
S3 QRS R AH SR FU (ERN) SO [ R R (5 B4R I R, AT g5 Mok 172 A2 9% (Olvet & Hajeak, 2008); 7E
i/ TAP ARSI, kil 264 T A S P3G 58 5 N2 B0 AH 5% (Krdimer et al., 2008). 164k, LPP
&2 RN, 1M FRN 5 RGHACEAR G, XL R 1R A Bh T3 /R B 47 0 Ja A & i)
(Krémer et al., 2008; Yi et al., 2012),

2) HE—BRAE P300 fEAFIFEARER R A . HTRIRT R A R i R RN B, M
B, REET o I 5 e AR I i v ol 22 S (5K ot 2022); HL2 B 5E B MU SR -4k Rl 4y,
B4 1 ik R SRR TR B SRRV, 2023), T S O B SR AR A W 2 1 A R 4y, T
AR A R SRR RO VAL I, RS & AW MUAT A48 AR HAS R 0 eh AT e X 43 o) 5 7 4%,
2019), LAHAZE P300 7EAN [F] 2R A IRFFAA H 1A 2501k

3) P300 IR Iz s nl it — B ke W B R, BT AERMRP R AR R X =2
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