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Exploring P3 differences in individuals with psychopathic traits
during the pain judgment tasks: An ERP study
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This study investigated differences in emotional processing between a group with high psychopathic traits and a control group. 15
subjects in the psychopathic trait group and 15 subjects in the control group performed pain judgment tasks applying affective
perspective-taking (Self vs. Other). P300(P3) of the participants was measured during the tasks to assess emotional processing in
response to visual stimuli depicting painful or non-painful situations. When adopting the other-perspective, the psychopathic trait
group exhibited a lower P3 amplitude than the control group. While taking the self-perspective, no P3 difference between the
groups was observed. These results demonstrate that, in terms of their own distress, the psychopathic trait group may show levels
of attention and emotional processing comparable to the control group. However, concerning others’ pain, the psychopathic trait
group appears to face difficulties in attention and emotional processing.
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2 WActhe 9F WA AEY FoATt Aro]RuA @ (Factor DI BHARRIA % Q. (Factor 2ot 3]
(psychopath), & AAIMAAJo] Sralge] wat A AP AA/H] ¥4 a9 a2zl EJo=, 3749
(psychopathy)oll ¥t tig5<] TAlo]l AL Qthbd & FIo] Wz P9jof WARSY 5o U &+ o <

2
Ao 7 HAge] Aol ¢ A A|EAACT A YH(Cleckley, 1976). Soderstrom(2003)L AW AL
g A1) a2 xAfskE s E4o] tiEAo|tt. Hare 37 Aoz Aot 4 9low, PFo digo] Hojxn
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npRefo =, Q2 g4 BRI A FHE
T AR Bl olsfd 4 Qe FEolth 39 3714
84 F AAH T2 sk (top—down) 1A 2] 24
o5, o AR H Aol oigh olsh ¥ F3 didat
s AR Eelste] AZohe 3
(Brook & Kosson, 2013; Decety & Jackson, 2004). w2t
A, B 33 Q4ERY Blwd B9 G4 Art dast
HBrook & Kosson, 2013; Decety & Lamm, 2006).
dAgAn 2 ALrt gt £ AR
1 HAHFlight & Forth, 2007; Maheux—Caron et al.,
2020; Mahmut, Menictas, Stevenson, & Homewood,
2011; Seara—Cardoso, Queiros, Fernandes, Coutinho, &
Neumann, 2020) ¥ A4 24 d45=2 A3 E o]
gttt 7154 2715 94 (functional magnetic resonance
imaging; fMRI) A45o WEH, g ZAHdd E4
< Holz= AFEL HEAZE A&AdstE o] de 2138t
(aversive conditioning)®} 53 A9 ojHgS Hold, Et
1ol aFof s =4t vheS HItk(Blair, 2008; Glenn,
Raine, & Schug, 2009; Lenzen, Donges, Eickhoff, &
Poeppl, 2021: Marsh et al., 2013). tj&Eo], AAHA EA
A2 Bglo] 1Fih=s AHE BARE AIZF A=2 HYLE
o He A7 s29 B4eke HelthBerluti et al.
20205 Decety, Skelly, & Kiehl, 2013; Marsh et al., 2013;
Seara—Cardoso, Viding, Lickley, & Sebastian, 2015). 3}2]
o AAEA Ao S @t A F XA .49
ek A AN AEeT dF AFAES AAEAE
ST AAA T AFol kil FsHAITHBrook
& Kosson, 2013; Jonason & Krause, 2013; Pardini,
Lochman, & Frick, 2003), o]} &g AAHAN} <1x]Z]
TS A= Bo] glr= A+ A= Qok(Blair, 2007
Dolan & Fullam, 2004; Richell et al., 2013).

T 48(perspective taking)e]2tile &&= AA|H T
2 AAH T 4-8(cognitive perspective taking)¥t %414
e 48(affective perspective taking) 2 UtHHealey
& Grossman, 2018; Oswald, 2002). 9124 #H 488
Efole] A7}, ok, ARl 3ES QIASHL ofdfisl= 5
olm, FAA T 82 ERlY VRS FEOIL oot
2ot (Hynes, Baird, & Grafton, 2006; Kurdek &
Rodgon, 1975; Oswald, 1996; Underwood & Moore,
1982). oI5 & AAA T 8 XA By +8HT
4 A4l d S8 2-8shH (Hinnant & O'Brien,
2007; Oswald, 1996), A48dztelA Zojd 57| 7id

o)

I At & 4 QokBlair, 1995; Shamay-Tsoory,
Harari, Aharon—Peretz, & Levkovitz, 2010). °o|& HIE <
2 A By 483 AAEE Y] #AE F5ke o
TF=o] AP, Aot AAFE EAHZ Hole AU
=0 AAA B 8ol disl ofgEe Et(Brook &
Kosson, 2013; Decety, Chen, Harenski, & Kiehl, 2013;
Shamay-Tsoory et al., 2010). Z4Hd EQHUTE L,
A7 A8E FE= Holw FF o7t Sle A od
A=k ANA TH #89 olHS EAH(Anastassiou—
Hadjicharalambous & Warden, 2008).

+ AT ZAle] =24 AAe Aot A
AE fEdt Ade 3de, A= 3 Ase BF
Rt (Batson, Early, Salvarani, 1997; Underwood &
Moore, 1982). Decety 5(2013)9] fMRI AolAl= Eel-
T e TS Fohs AAA BF 8ol BAA
ASolAA eldt A A A7 MEYAE B4kt
FAoth. 1lE s BARE Al AFS Hu 24l

=
11 gl Aty Adetde o, et A4EES Kol
+ JA T8AEL T4 Aol Tojske X d99 FA
QI &3kE Heloh 59l AA sl 8% 9&E o=
gl AW dA(anterior insula)dt AW FAHE digE]d
(anterior midcingulate cortex)0] U-THOo2 1% A%

SARE 43S vlebaoke © 27 st wE,
S AN 58450 1F A2 43S Be] glo]
T o] Asheleta RS T B 4]

e R

o or
Wy 287D WY 4Ee B szl Hoin
(Decety et al., 2013).

AABAT Q] (event—related potentials, ERP)E &3t 4
HE AFE AuET, oofet ARIERAY] A%
7ol A oto] Aestal Qlrk. ApAEEALlR
H2t 2= AA F olo] wste] dA AIRE B A
o] 7|7 &=Ao 2 (Blackwood & Muir, 1990),
S = (temporal resolution)7} $-=dtth= Aol QL
. HHEAQD APATREES] A HEQD P300(P3) A= Al
= 300~500ms AfelofA Ueht= A A A= 74
AdofA 713 & AZS Holth(Sutton, Braren, Zubin, &
John, 1965). P3+= M2& A= F(Friedman, Cycowicz,
& Gaeta, 2001; Opitz, Mecklinger, Friederici, & von
Cramon, 1999), F¢| &(Gray, Ambady, Lowenthal, &
Deldin, 2004; Polich, 1986), AA 2= 9 1% 37 A&
(Cavanagh & Geisler, 2006; Fan & Han, 2008; Turetsky
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et al, 2007; van Dongen, Brazil, van der Veen, &
Franken, 2018)2] Ax 52 oju|sich,

P3= 9 847t e AHlS A5t 9 S W
QAo ddsh= ATE UA|5hH (Friedman et al., 2001),
ZFAAQ A (neutral stimul) 2ot AA77F Qe &=
A AZo] AXtHDelplanque, Silvert, Hot, Rigoulot, &
Sequeira, 2006; Hajcak et al., 2010). 48t HYE2
Ao o 1% F o] 2™ (Fan & Han, 2008), &
of 1ol ZteliAl e At A=S HYE d HE A5
Heotes wiHth T4 (parietal) 9] P39 FZo] it
Cheng 5(2012)-2 Wgast 71do] A3 HAIHE 40| 7
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T AUNSS T 4TS vehage o e Ade]
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99| P3 o] Fastglon, ol e HARIH 54
o] 1E Bl oe) HERtE P3 A20] GRS F 4 9
So AN ok P3 2Ze] et AW
AFlA B3 pele] g odst gojol AR =

Patrick et al., 2006).
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o] M2 F= Beck Depression Inventory(BDI, Lee &
Song, 1991), =t Beck Anxiety Inventory(BAI, Kwon,
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Lim, Min, Lee, Moon, & Kim, 2006), ZAH=A z}7]
B HAKSelf-report Psychopathy Scale; SRPS, Lee &
Kim, 2006), 41844 474 HA 74| (Psychopathic
Personality Inventory—Revised; PPI-R, Lee & Park, 2008),
Personality Assessment Inventory(PAI, Kim, Kim, Oh,
Lim, & Hong, 2001)¢] ¥tA}38]4 EAA T Buss—Perry &
A4 AAHBuss—Perry Aggression Questionnaire; BPAQ,
Seo & Kwon, 2002), 3t=rt A% AAF (Personality
Diagnostic Questionnaire-4+; PDQ, Kim, Choi, &
Cho, 2000)2] HtASIA AZ, HA 27 AT (Emotional
Empathy Scale: EES, Park, 1994), nt7|opdlzg]= A2 7
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& Hyun, 2011), ?i¢l A ¥4 T (Interpersonal
Reactivity Scale; IRI, Kang, Kee, Kim, Jeong, Hwang,
Song, & Kim, 2009)7} 23 A7FEY HARS Y5t
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A=
AP AT (Decety, Skelly, & Kiehl, 2013; Jeon & Kim,
011; Yoder, Harenski, Kiehl, & Decety, 2022)914 Ar-&
g AR S 48732 ARESHAlTE AR A= AR 2 E
& Ee Q8do] IEAnle Al Aol AHE BAL
SEAL FURE Aol ARt i1Fo] gle A HojErh I
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FEL AAEAM A A
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DO
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Im Sroll Sl= oAl ete= st Fujo] A2 FAkstY
. AY IAE 15wtk A (pain judgment task)E Al
sttt W= BRel-wd 2% - 2ior 44
H7HAEA BUE & AR
ARErol &/doletal AJztstn
U= 2o A= AR 2

4 &/dro] AL zpAle] &/dbolgtal AJzbst IHAIE

2 dFgsHcounterbalancing) H itk A@goizEo] 3}

1,000ms

Time

EfQJo| &/

AF A7 1 HIAE =5

Al 3l oA =E dpAlo] Fo7h7] Aol & ARl

AEEA QHe AT gl g AlBe Agsiet 7

A 25 96 ABo2, % 62% APEU. ehol-wy
z70R A% 3% U3y 27 A% 32202 Uy
o 2719 $A% AFEet S9eh 2t ABe shE Fo
T 202 PP T BACERI & E
o] &/4)7 1000ms 5t AN, 2 F3ho] F91 A%t
717t Qe 2A4se] S00ms E9t AAE F 1E 9@ uw
£ A2 ATl 1,500ms B AAHAHI 1. BHAE

ool NS 1A}

ANAl Aol APE= F¢F A F
SR AR ZF=o] B me
Ak

ARl =2 BUH 3 S48 AR 5167, 47
AZE 1172 AAESIH A5 AldT 2 Al BE
Stim 2(Neurosoft Inc., El Paso, USA)S A}-g35te] Z3Ys}
At

W5 ole, W W] wE Hd 7 A= B A=
o] ZolE YotHr] o RE A7 A4 ARE

o
Zatol] wretm A48}

Ak AT AT WAL eel-wd 2% U-pd 240
2 25 A9, 64 A= Hro U2
AESHATHO = ohA) ghe/As s e,

A1 ofZ/olF AlsH] EFah).

Y
Hot= Quick—cap system(Neuroscan, Charlotte, USA)¥}
Scan version 4.3.3(Neurosoft Inc., El Paso, USA)-& AF&-3]

Lio] =14

AE A 1 HIE A=

Figure 1. Timeline of a single trial in the other—perspective block and self-perspective block. Each trial consisted in order of

perspective cue (1,000ms), fixation cross (500ms), and photograph stimuli (1,500ms). Participants were required to judge whether the

stimuli depicted Pain or No-pain and press ‘F or ‘T button on keyboard as quickly as possible. The maximum amplitude and peak

latency of P3 were elicited in the 250-500ms range after presenting pain and non—pain visual stimuli.
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Table 1. Demographic information and self-report questionnaire results of the control and psychopathic trait groups.

Control Psychopathic trait t
(r=15) (=15) (dF28)
Gender (male/female) 0/15 0/15
Age 19.8(1.4) 20.0(1.5)
Education 14.1(1.1) 13.5(1.1)
1Q 102.9(11.4) 102.5(12.3)
BDI 5.8(4.6) 7.3(1.2) -.67
BAI 3.4(2.5) 7.4(4.8) -2.82%
WAS 14.6(2.4) 16.0(6.1) -1.11
SRPS 48.7(6.5) 57.5(1.8) -3.35%*
PPI-R 40.7(5.7) 65.8(4.4) —13.46%**
PAI 33.3(4.0) 47.209.6) =5.20%**
BPAQ 46.7(7.8) 55.4(12.8) -2.27*
PDQ
History of Conduct Disorder 0.7(1.2) 2.21.7) -2.83%*
Antisocial Personality Disorder 0.3(0.6) 2.1(1.3) —47]2*F**
EES 90.009.1) 81.1(8.5) 2.78*
MACH-IV 55.5(8.2) 64.9(8.3) -3.12**
IRI
Total 98.3(11.2) 87.8(12.3) 2.43*
Perspective Taking 26.0(3.7) 23.7(5.6) 1.36
Empathic Concern 25.93.7) 22.54.5) 2.31*
Fantasy Scale 22.9(6.8) 21.5(6.7) .59
Personal Distress 23.4(2.8) 20.2(3.8) 2.62*

Note. *p<.05, **p<01, ***pC.001; Standard deviations in parentheses; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory;
WAS: Welsh Anxiety Scale; SRPS: Self-report Psychopathy Scale; PPI-R: Psychopathic Personality Inventory—Revised; PAI: Personality

Assessment Inventory; BPA: Buss—Perry Aggression Questionnaire; PDQ: Personality Diagnostic Questionnaire; EES :

Empathy Scale; MACH-IV: Machiavellianism IV scale; IRI: Interpersonal Reactivity Index.

Emotional

Table 2. Mean and standard deviations (in parentheses) of response accuracy and reaction times of the control and psychopathic trait

groups.
Control (7=15) Psychopathic trait (7=15)
Perspective Stimulus Accuracy Reaction time Accuracy Reaction time
(%) (ms) (%) (ms)
Pain 90.0 (5.8) 672 (76) 87.1 (1.2) 721 (147)
Other—perspective
No—pain 94.4 (5.6) 675 (89) 91.7 (14.8) 707 (161)
Pain 922 (4.3) 667 (77) 91.3 (6.0) 734 (121)
Self—perspective
No—pain 94.5 (5.9 677 (70) 89.0 (14.8) 734 (121)
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F(1,28)=8.57, p<01, 5,’=.23), 15 A=A Hel p3 A=
o] Hl1%F A=<] P3 FZH} Zth PzoAE A F8
T7F VER O H(F(1,28)=6.39, p<05, 1,’=.19), AAHA &
o] p3 RZo] FAYHRE Attt Cz, CPz, Pz &
o] Farhe WEEA oottt ZF T 27 diellA]

e
o] 1% 4w} Ao Fais 4ns] s BH 27
WellAl shEE wRAS F7k2 AFetkct,
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m::::x:
PPt ;

i ¥

No pain

Figure 2. Grand-average event-related potentials of Cz, CPz, Pz channels elicited by No-pain and Pain stimuli while taking the

other—perspective in the control group and the psychopathic trait group.
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Table 3. Results of repeated measures ANOVAs with Greenhouse - Geisser correction for peak amplitude (V) of P3 in 3 cortical zones

of the control and psychopathic trait groups in the pain judgment tasks applying other—perspective.

Region
Central zone Central—parietal zone Parietal zone
Effect df
(CP2) (P2)
Pain(P) 1,28 13.76*** 12.67** -
Group(G) 1,28 5.20* 7.48*
PxXG 4112 - -

Note. *p<.05; **pd.01; ***pd001; -, not significant

Control

Psychopathic trait

Pz | IS

+13pv +13uv .
+£8.3
T
/] /] 1 1 1 I e 1 %
Vv 1100ms VR
1100ms

340ms

-1258

343ms

Figure 3. Topography maps of the control group and the psychopathic trait group in reaction to Pain stimuli during the

other—perspective condition at Pz channel.
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Figure 4. Grand-average event-related potentials of Cz, CPz, Pz channels elicited by No-pain and Pain stimuli while taking the
self—perspective in the control group and the psychopathic trait group.

Table 4. Results of repeated measures ANOVAs with Greenhouse - Geisser correction for peak amplitude (&) of P3 in 3 cortical zones
of the control and psychopathic trait groups in the pain judgment tasks applying self—perspective.

Region
Central zone Central—parietal zone Parietal zone
Effect df
(C2) (CP2) (P2)
Pain(P) 1,28 10.38%** 10.35%* 8.61**
Group(G) 1,28 - - -
P xG 4,112 - - -

Note. *p<.05; **pl.01; ***pd001; -, not significant
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Table 5. Post stimuli ratings on perceived pain intensity and self-unpleasantness in the control and psychopathic trait groups.

Pain intensity

Self-unpleasantness

Perspective Stimulus Control Psychopathic trait Control Psychopathic trait
(n=15) (n=15) (7=15) (7=15)
Pain 3.4 3.0 3.0 2.6
Other—perspective
No—pain 0.1 0.2 0.3 0.3
Pain 3.5 3.2 34 31
Self—perspective
No—pain 0.1 0.3 0.3 0.5
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