Table 3

Correlations Between PPI-R Subscales Scores and Discounting Parameters

PD of gain k* PD of loss k
sc1® -0.19 0.25
FD -0.35% 0.41*
C -0.23 0.15

Notes. * Larger k (In k) values correspond to stronger discounting. PD = probability discounting.
® SCI = self-centered impulsivity; FD = fearless dominance; C = coldheartedness.

"p < 0.05.
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Brain volume change related to psychopathic traits and empathy
in community samples.

Abstract

Purpose: Psychopathy is characterized by a failure to experience emotions that are necessary
for appropriate social behavior, such as empathy. These characters are considered to
construct a latent dimension rather than a latent taxon. Non-clinical individuals are relatively
free of potentially confounding variables (e.g., severe substance abuse, physical abuse
history) that can often complicate the interpretation of brain-imaging deficits. Our aim was to
examine whether a specific association exists between abnormalities of brain structures and
psychopathic traits in community samples. Furthermore, we explored the correlation between
the psychopathic trait- related structures and empathic abilities.

Method: Twenty-two healthy subjects underwent structural magnetic resonance imaging and
their psychopathic tendency was examined using the self-rating questionnaire Levenson
Self-Report Psychopathy Scale (LSRP). We applied voxel-based morphometry to investigate
regional brain volume alternations. We employed  Empathic Concern (EC) subscale of
Interpersonal Reactivity Index (IRI) to measure empathic abilities and assessed the correlation
with the brain volume of psychopathy-associated areas.

Results: An association between the LSRP total score and volume reductions in the right
precuneus (Prc)was identified. LSRP primary psychopathy scores were correlated with the
bilateral Prc, right orbitofrontal cortex (OFC), and right amygdala volume decrease. EC
Subscale of IR| scores were associated with structural abnormality of the amygdala.
Conclusion: Our findings not only support the idea that amygdala and OFC pathology are the
central features of psychopathy, but also suggest that Prc may play an important role in the
empathy of psychopathic people, by its agency controlling function.

Introduction

Psychopathy is characterized by a failure to experience emotions that are necessary for
appropriate social behavior, such as empathy. It has been defined as “a socially devastating
disorder defined by a constellation of affective, interpersonal, and behavioral characteristics,
including egocentricity; impulsivity; irresponsibility; shallow emotions; lack of empathy, guilt, or
remorse; pathological lying; manipulativeness; and the persistent violation of social norms and
expectations” (Hare, 1998).

On the other hand, there are studies that have attempted to identify the neural bases of
psychopathic behavior. Some researchers argue that psychopathic behavior is mainly the
result of amygdala dysfunction (Blair, 2003, 2005). The amygdala is critically involved in
aversive conditioning (Davis, 1997; Ledoux, 1998), in which psychopaths are deficient ( Flor et
al., 2002; Hare and Quinn, 1971; Levenston ef al., 2000; Patrick et al., 1993). Moreover,
psychopathy is associated with decreased amygdala activation on emotional tasks in fMRI
paradigms (Gordon et al., 2004; Kiehl et al., 2001; Veit et al., 2002). Others argue that
deficiencies of the frontolimbic circuitry are the primary contributor to psychopathic behavior.
For example, results from two recent fMRI studies of fear conditioning suggest that
psychopathy is associated with orbitofrontal hypoactivity (Birbaumer et al., 2005; Veit et al.,
2002). Moreover, patients with lesions to orbitofrontal cortex (OFC) often develop personality
characteristics similar to psychopathy and have even been said to develop “acquired
sociopathy” (Tranel, 2002).

Three voxel-based morphometry (VBM) studies have recently been conducted (Mdilier et al.,
2008; Oliveira-Souza et al., 2008: Tihonen et al., 2008), revealing a significant volume
decrease among psychopaths in multiple brain regions which partly overlap the above
mentioned areas. Regarding to these above mentioned areas, Tihonen et al. showed that
compared to healthy subjects, violent offenders (who all had substance dependance) had
smaller OFC volume. Oliveira-Souza et al. showed that compared to healthy subjects,
community psychiatric patients with high psychopathic tendencies (substance dependance not
excluded) had smaller OFC volume. Although the result was not significant in amygdala nor
OFC, Muller showed that compared to healthy subjects psychopaths (either with or without
substance dependency) had smaller volumes in multiple frontal and temporal regions,
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particularly the right superior temporal gyrus.

However the subjects of these studies were often clinical or incarcerated, which introduces
potentially coufounding variables (e.g., severe substance use, physical abuse history) that can
often complicate the interpretation of brain-imaging findings (Lilienfeld and Andrews, 1996). In
this study, we investigated non-clinical individuals to minimize these effects. This selection
approach has been verified by recent statistical analyses, demonstrating that scores on
psychopathy measures are underpinned by a latent dimension rather than a latent taxon
(Edens et al., 2006; Marcus et al., 2004) and by evidence that psychopathic and
nonpsychopathic individuals in nonpsychiatric populations exhibit differences in brain activity
as measured by fMRI (Gordon et al., 2004).

Results of previous psychopathy neuroimaging studies have led us to the following two
hypotheses: (1) The psychopathic traits of healthy community samples share the same neural
basis as clinical psychopaths, especially the OFC and amygdala. (2) Volume changes in areas
associated with psychopathic traits show a correlation with empathic ability.

Materials and Method
Participants

Subjects were part of a larger group of twenty-five Japanese university students. Using the
Mini International Neuropsychiatric Interview (MINI), two of them were screened out, because
of psychiatric disorders (panic disorder, eating disorder). One subject was ruled out for organic
brain abnormality (subarachnoid cyst). As a result, twenty-two right-handed participants (14
females) were studied. The mean age was 21.9 years (SD=2.0 y). Table 1 presents
demographic information. All subjects gave written informed consent, and the study was
approved by the ethical committee of National Center of Neurology and Psychiatry.

Tasks

We used widely administered paper-and-pencil self-report psychopathy questionnaires,
Levenson Primary and Secondary Psychopathy Scales developed by Levenson, Kiehl, and
Fitzpatrick (Levenson et al., 1995). This scale has been translated in Japanese, and has been
validated of its use(Osumi et al., 2007). This measure has been extensively validated in
studies of both institutionalized (e.g., prison) and non-institutionalized (e.g., student) samples
(see Lilienfeld 1998). it contains 26 items and adopts a four-point Likert scale format. This
measure is divided into factor analytically— derived primary and secondary psychopathy
subscores, which also parallel factor 1 (callous/manipulative interpersonal style) and factor 2
(antisocial action) of the PCL-R, respectively (Brinkley et al., 2001).

To examine individual differences in empathy, we used Japanese version of the Interpersonal
Reactivity Index (IRI; Davis, 1983).

MRI acquisition and pre-processing

The images were analyzed using Statistical Parametric Mapping software (SPM5; Wellcome
Department of Imaging Neuroscience, London, UK) running in Matlab 2007b (MathWorks,
Natick, MA, USA). We used an extension of SPM, the VBM5.1 toolbox written by Gaser
(http://dbm.neuroc.uni-jena.de/vbm). Images were normalized and segmented in gray and
white matter partitions in the new unified segmentation step (Ashburner and Friston, 2005). In
SPMS, prior probability maps that are relevant to tissue segmentation are warped to the
individual brains, making the creation of a customized temglate (known as optimized VBM)
unnecessary. The images were resliced with 1 x 1 x 1 mm* voxels. Images were multiplied
(modulated) by the Jacobian determinants for non-linear warping only, from the normalization
step 1o preserve volume information. The modulated gray matter images were smoothed with
a Gaussian kernel of 12mm in full width at half maximum, on which all analyses were
performed.

Data analyses
Correlation analysis

To identify the brain region of gray matter, wherein the subjects showed a volume reduction
correlated with LSRP scores, multiple regression was undertaken employing SPM5. Age,
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gender, and intracranial volume were included as covariates of no interest in the analysis.
Output was in the form of statistical parametric maps (SPMs). First, the main effect of the
LSRP was tested using the total score (sum of primary, and secondary psychopathy) in a [-1]
t-contrast, assuming that an increase in LSRP total scores is associated with decreased gray
matter volumes in this patient population. In order to investigate how each of the two
psychopathy subscale scores (primary and secondary psychopathy) are related with brain
volume reduction, we looked at the separate effects of primary, and secondary psychopathy
using two different design matrices and performing a [-1] t-contrast with an additonal zero for
covariates of no interest.

Based on the prior studies that we mentioned previously, we expected gray matter changes in
the amygdala and orbitofrontal cortex (OFC). For these regions with an a priori hypothesis,
significance was assumed at p = 0.001 (uncorrected), with an additional extent threshold of
100 voxels. For other gray matter regions, no a priori hypothesis could be established.
Therefore, statistical threshold was set at cluster level threshold of p<0.01 (corrected for
multiple comparisons with non-stationary cluster-size inference (Hayasaka et al., 2004)) and
the extent threshold at 100 contiguous voxels. A comparatively large extent threshold was
adopted, because our purpose was to reveal salient features of correlational patterns between
gray matter volume and psychopathy scores.

The locations of voxels were expressed in Talairach coordinates (Talairach and Tournoux,
1988), using the nonlinear transformation procedure developed by Brett (mni2tal:
http://www.mrc-cbu.cam.ac.uk/Imaging/Common/mnispace.shtml). We included age and
gender as covariates.

Correlation analysis between significant clusters and IRI.

For each cluster of GM reduction detected by the above-mentioned procedures, we
extracted the first eigenvariate which explains most of the volumetric variability in the data
using the “eigenvariate” function in SPM5. Subsequently, we performed partial correlation
analysis between these eigenvariates and IRI using SPSS 12.0. Partial correlations were
considered significant at p<0.05 (two-tailed). Although this method is under discussion (Vul et
al., 2009; Lieberman et al., 2009), we deprived the eigenvariate from the cluster of interest in
order to decrease the risk of inflating the correlation.

Results
Demographic information is shown in Table 1.
Neuroimaging results

Correlation with LSRP scores
LSRP total scores were correlated with right precuneus (Prc) volume reduction. LSRP primary
psychopathy scores were correlated with volume reduction of the bilateral Prc, right amygdala,
and right OFC. Secondary psychopathy scores showed no correlation with brain volume
decrease (Figure 1, Table 2).

Association with IR| scores

Within the above-mentioned significant clusters, the right amygdala volume which correlated
with LSRP primary psychopathy, showed a moderate positive correlation only with IRl EC
scores (r=0.442) (Figure 3). The correlation was still significant after we controlled for age
and gender.

Discussion

This is the first study to investigate the correlation of psychopathic traits and brain volume
reduction among healthy community samples using VBM. Our results reconfirmed those of
former neuroimaging studies by showing that abnormality of amygdala and OFC is correlated
with psychopathic traits (LSRP primary psychopathy). That is, the more the brain volume of the
OFC and amygdala decrease, the stronger the psychopathic trait. Furthermore, IRI EC scores,
which are known to represent emotional aspects of empathy (Davis, 1980), were positively
correlated with the volume change of the amygdala. Our result suggests that there is a
structural basis for psychopathic tendency, and within this basis, volume reduction of
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amygdala correlates with empathic disabilities.

Moreover, the Prc volume decrease showed an association with psychopathic traits (LSRP

total score and primary psychopathy). The Prc, especially on the right, is known to play an
important role in perspective taking (Ruby, 2001). Cavanna and Trimble (2006) has reviewed
the role of Prc, and one of its important role is to assign first-person perspective (a viewpoint of
the observing self) and interpreting an action as being controlled by oneself versus another
person, which is manipulation of perceived agency. Agency is a crucial aspect for successfully
navigating shared representations between self and other (Decety and Lamm, 2006). They
suggest that empathy involves emotion sharing (bottom-up information processing), executive
control to regulate and modulate this experience (top-down information processing), and
awareness of a distinction between the experiences of the self and others (which leads to
agency). Using PET, Ruby and Decety (2001) reported that right Prc showed stronger
activation in third-person perspective condition compared to first-person perspective. They
suggest that this region (which is also involved in self representation) is over-activated during
third-person perspective taking to discriminate self from others. Using transcranial magnetic
stimulation (TMS), Lou et al. (2004) Showed that disruption of the medial parietal region
circuitry decreases the efficiency of retrieval of a previous judgment of mental seif compared
with that of others. Furthermore, lesion in the right parietal lobe (either superior or inferior) is
known to impair both cognitive and affective empathy (Shamay-Tsoory, 2004). Anatomically,
the Prc has neural connections with anterior cingulate cortex, ventromedial frontal cortex, and
striatum (which is closely associated with the amygdala) (Cavana and Trimble, 2006). These
areas are known to play an important role in empathic abilities (Decety and Lamm, 2006). A
former VBM study of psychopathy (Tihonen et al., 2008) also revealed a volume decrease in
adjacent parietal areas, but explained the decrease by mirror neuron system abnormality. We
suggest that the volume decrease of the Prc may lead to and a failure to take third-person
perspective (by impairment of controlling agency), which results in unsuccesful empathy. This
agency aspect of empathy was not focused when IRl was developed. This may explain why
there was no correlation between Prc volume and IRI EC score.
Disinhibition is reported to occur after OFC injury (Damasio et al., 1994). The LSRP primary
psychopathy score is known to correlate not only with PCL-R factor 1 but also factor 2
(antisocial action), which includes disinhibition (Brinkley et al., 2001). In our study, the brain
volume of the OFC, which is correlated with the LSRP primary psychopathy score, showed no
correlation with IRl. This may suggest that the OFC is related to the disinhibitive aspect of
psychopathy.

Overall, our results may support the idea that psychopathic traits among healthy community
samples partly share the same neural basis as those of clinical psychopaths. However, the
difference between our results and former VBM studies (Miller et al., 2008; Oliveira-Souza et
al., 2008: Tihonen et al., 2008) may be explained by the confounding variables we described in
Introduction, the demographic differences, or the method used in analysis. The former studies
compared clinical psychopaths and heaithy subjects, while our subjects were healthy
community samples showing less antisocial behavior. This may also explain why the
secondary psychopathy scale showed no correlation with brain volume change. Still, these
scores correlate with brain activity even in healthy subjects (Rilling et al., 2007). Regarding to
the differences of the method, the former VBM studies uses the unmodulated data and discuss
about the gray matter concentration (GMC), while we used the data using Jacobian
modulation which reflects gray matter volume (GMV) (although Oliveira-Souza et al. report that
their result largely overlapped with their GMV results). Although the choice of GMC or GMV
can effect the result both method makes sense ,especially in the case without unique brain
shape and/ or gross volume reduction(Eckert et al., 2006).

Blair (2006) suggests that amygdala and OFC pathologies are the central features of
psychopathy, but the origin of OFC pathology is unclear. Our results suggest that OFC
pathology is unlikely to represent the effect of alcohol or drugs. Still, the precise origin or
intercorrelation of these pathological brain regions is unclear. Our results are basically in line
with Blair's idea of a neural basis of psychopathy. However, we additionally suggest that the
emotional information itself may be distorted before entering the amygdala, through an
abnormal agency control ability caused by Prc structural abnormality.

A limitation was the relatively small number of subjects, and a further study involving
successful (unincarcerated) psychopaths as subjects, is needed to investigate the relationship
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between brain structures (especially the Prc) and psychopathic traits.
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Fig.1. Statistical parametric maps demonstrating the brain regions correlated with
psychopathic traits. The left side of the picture is the left side of the brain. A: right
precuneus which correlates with LSRP total score. B: right precuneus which correlates
with LSRP primary psychopathy. C: left precuneus which correlates with LSRP primary
psychopathy. D' right amygdala which correlates with LSRP primary psychopathy. E:
right OFC which correlates with LSRP primary psychopathy.
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healthy control

(M=22)
Mean S.D.
Age (years) 219 2
Gender (male/female) 8 H 14H
LSRP total 54 6.2
primary 32 7.9
psychopathy
secondary 197 49 ‘
psychopathy ' )
IRI total 70.2 10.9
fantasy 19.6 3.9
persp(-j:ctlve 16 3.8
taking
empathic 165 5.4
concern
pe.zrsonal 18 44
distress

Table 1. Demographic charachteristics and psychological results.
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, , . Cluster
. . Talairach coordiantes in mm Z score T .
Anatomical region size

X y z

Clusters correlated with LSRP total score
right precuneus” 15 -44 56 4.36 6.05 4228

Clusters correlated with LSRP primary psychopathy score

left precuneus” -36 -58 52 4.72 6.94 4332
right precuneus” 15 -43 55 4.55 6.5 5028
right OFC 19 67 -13 3.57 4.45 396
right amygdala 18 0 -18 3.31 4 177

Clusters correlated with LSRP secondary psychopathy score
none

Table 2. Areas where brain volume decrease were correlated with LSRP scores.

*= Regilons significant at p< 0.01, corrected for multiple comparisons with non-stationary
cluster-size inference.

Without *= Regilons significant at p< 0.001, uncorrected for multiple comparisons.
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2L CBCL Z (W THHAMThIL TV D, £L T, Bl Xk iz, RUHHAFEEZ
MBI L TWABIZHEL LT, EFOFEICLLINERE - ARMREOFKFRIT—ELTH
AN

TOXIRERICR-TFERE LT, FoUu~d, ERKBROFEDHTLUNHEL
TWRNWIENREZOND, BECEFEZITLEVWIRBERH -T2 LTH, HxlE
BILL T, TORE - HERYIIHELY TH D, £, EFESITT-RH LRERTON
R E OB L R -> T D, 62, B<FROKRREZITLELTH, £0O%IT D
H A=W, SR, BAEPEIIET THD, £DLHI2Z b, FNIUu~vEEDREK
BOFGEIZL > TTHERL, TOEBIIL>TEUEBUERZRET D Z & T &
FEWIBINEEN, #Ra RIEEONE L BFBEBKAFEEZ P.LIiThbhd L o2k
o

TR (1999)1%. MisR AFTIE 110 4 2% LT Trauma Symptom Checklist for Children
(TSCC; Brier, 1996) % {T> 7, b7 U <EROFEMRE & LTI, Children's Sexual
Behavior Inventory (Friedrich, 1990), Clinician-Administered PTSD Scale, Child and
Adolescent Version (Nader et al., 1994), Childhood PTS Reaction Index (Frederick et al.,
1992). Child Dissociative Checklist (Putnam, 1994)7 Eix 2 b 0N H 5, LL, =
o DOHEZ, R E L TWDIEROFHI R, —F T, TSCCIX, FI U~ EBERELT
VB IRELFH OFEIR & — B O Rl T TR I WVER CEHMIiTRE ThH D, IR, T T,
TSCC OFHEME « ZHUMEITOWTHREFT L, £OFHIEELIE L TWb, ZOWEE 51T,
(2000 b, HERAFTE 31 412 TSCC £MifT Lz, T ORER. HERHAER L BIE L T
(RZ), TS 51, TRV IKBWTEREL TRWEFS RSz LR LTV D,

HHR5(20071%, TSCC & CBCL Z sk ARTIE 240 £I/TV . AFTE TR — FasEn
EEIELEREYR— FMEWERIZ LRI E A, #%3F T CBCL © [EHIT
B & TSCCo MY | WHEIRWHEARALND Z L2RLI,

T, REREHERICEWT N7 U~EREER - TRIORBEOW 2 2725 e L
THMHE—DOLOTHD, LML, BHNYR—NOFEIZLS M U~EREERK - 178
DEEDO BRI 21T > TSI T, M U IR ERK - 7TENC 5 2 5B >\ T
ESUINaNY N GUAY/I RN

T, R TIE, R UERBRIZOWT B Al & EFHEE VW TR ) —=
TETD, IHRMNIURERET TR FIUERE W BAEOREZFMT 5
TSCC & 1&#E - 1TEV A M2 YSR # v 5, 2D LT, BB ZAT O 7o DI BB
% &4+ % Buss-Perry Aggression Questionnaire (BAQ; Buss & Perry, 1992) . @it %
Z¥{fi9-% Baratt impulsiveness scale 11th version (BIS-11; Patton, 1995), &t % 34
4% Interpersonal Reactivity Index (IRI; Davis, 1983). ¥ 2t/ A{H[A) % M4 % The
Levenson Self-Report Psychopathy (LSRP; Levenson et al., 1995), HESERA <27 kT A
e % 3 5 Autism Questionnaire (AQ; Baron-Cohen et al, 2001) T, ~F v
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< DMERE - ITEORMBEIC S 2 2REERFT 2228 —DAMET D,

WIZ, ZZ20bIEEBIE, ZhbFELEBLRARTITE LOMBEEY, BEFERREERV
LEREVIETER LTV,

F & OMBETEH AR TEE LW AE, DSMIV Of7&4BEENRETEZOILD, I,

[ A D Ze AR AME £ T2 RIS O EE 2 SME, ERIRAERET S LMK
B U 24TEER) L ESESh, THEB L LT, TAREIC 3 288 TFTE
WOTE) TEE2 o< 0B w] TERLRAER) BEEE LTEFLR TN, L
L. BEEENSHO N X ), (TAEZEOHMSITMBETEICZETEADREI LTV D,
Lo T, ZOBBICE 2L, BIIRESMTHEZIDF & bbb &0 S IRV 2
FESH, ERMICERIESLEMEZHR S 2 LITRY FHEFHIHETE 2, 20
Loz b, EE, BCKEETHE, A a2 BErAns Lol TE, A
a Xy —OAR, TEBROFEZT TR FBmcovwThiddhashd, 2FEYD,
DSM-IV-TR TOITAMEDOLH 2 RBIE, WEIHLE LD THLIEEZXDILENTED

(#&F D, 200548, 2007; f@H: & S, 2009; &I, 2009) .

BE, ¥4 233 — 0z 1Z. Hare (2003)? Psychopathy Checklist-Revised (PCL-R)
BRVLR, EBOBRES, ME ~DOLBEEEH ORI &\ o T AFBIRIT AR & FE1T,
JOTRE. HOBME Lo - BEETEIRIE O ol KBS Tnd, FELRFEMIT D The
Psychopathy Checklist: Youth Version (PCL-YV; Forth et al., 2003) b AR ST\ 5, 72
2. PCL-R % PCL-YV I&, EAMIZNRESCEAR EY A ay—fHmAEnEICHNS
na, —HT, BEEREZNRIITA aXAE @AY T LEFET L b0 L LT,
LSRP (Levenson et al., 1995) 2B SN T3, b, FEIOXKMNLIEEHEIMERN %
WX 5% 18BE, RESTE2iHMET 58 2 ZERM 670 PCLR & EROHEELZ R -
TWAB I EMNREINTWA(Levenson et al.,, 1995), L7238 -> T, AREFFETIL, A a,3X
EHmOFFHE LT LSRP # 5 Z & & Lz (8#H, 2007),

BRIV M ESS O N T U~ BB KA L THEDOY A a3 —ITR BT
B LoV TE. ThET—ELTRENTE CWA(Cima et al, 2007; Lang et al,,
2002; Marshall & Cooke, 1999; Poythress et al., 2006; Verona et al., 2005; Weillar &
Widom, 1996), & 512, WIETI, /DM - FEH LR L LI BITORDL &5 1ITn
D, bhbhBSHHRY 4 SOOI AMEECBIME LTS (Cambell et al., 2004;
Kimonis et al., 2008; Dembo et al., 2007; Krischer & Sevecke, 2008),

Cambell et al. (2004)i%. 12 725 19 D 226 4 DERIFT(youth detention center) (24
BEINTWAEIA ) SFHADEJBBRIZOVTOERME PCLYV 21T\, 28#. &
KRR DA L PCL-YV ICEOHBERH -7 & &R L7z, Kimonis et al. (200813,
13 50D 18 R OERFT (juvenile detention center) (ZHE XN TWH4H 88 4lZ, F
EHL O A 3 A @A ZBEIFE TS Antisocial Process Screening Device (ASPD, Frick &
Hare, 2001) D% « JEFEHAOMESR CUBMORE [ 2 2=7 4 TRHZZTEKRE
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T A ERMMK CTH S Chidren’s Report of Exposure to Violence-Revised (CREV-R:
Cooley et al., 1995), JERFEE AT 5 7= O E{LEEE Tdh 5 Multifaceted Assessment
of Juvenile Offender Risk (MAJOR; Trainham, 2000) Z AW T, %A1 a2 ffHm e FZ v
VIR OB R TN, TORR, CUBMIE a2 =7 1 TOHBNEREEEL TH
D, BV CU M ORI TR RHEBR 23580 b7z, Dembo et al. (2007) 1X, 13 &%
B 20 DI 208 ZIIH LT, AV F Ea—IlX Y b7 U< EBREARL, Y1 a3
Z A8 2T 5 Youth Psychopathic Traits Inventory (YPI: Andershed et al., 2002) %
iz, A o —miE, PR, BBETIIAERICENH Y, REE, P, SHOIETH
T U BBROBNE N E VI FERITA 57, Krischer & Sevecke (2008)1%, 14 &2 5 19
EOITEE O B 96 4 & %412 Childhood Trauma Questionnaire (CTQ; Bernstein &
Fink, 1998) & PCL-YV & FIWCT 8D b T U< (KB & o a X —DBdE 2 & LT,
FENEFOSR L PCLYV O&EGA, F8m, Ktam e MEsR o, LDEER
TORREAEMTHERMEBENR O,

INHOFENS, T UEBITMA L THHDOY A a0 —{ZH#T 5 DH TR,
IR FEMHTHLEORMEEBEERH L T EBAREINTWD, L, Y LEOEITHE
. BRATHIVNEY - FFEMThIh, JRITENBLNFEETH DL, 2FV, MFRETT
BRI LeEEZY Ve LT R I U~ KBREFTAEL, £OREIZOVWTHRFEZIT> T
Bo AMFRTIE, TEFNIFTUEKBEE L - FELNE AT LT 2 REREMR % %t
KL ll, ZOXIRYrTMTBNT, b7 USEBRBY A a0 =I5 HRBICH
WTERATZMFZEIE, 510 5 2BV D TOLDTH D,

o, N7 U EBRIE, AT - ARVERIC X DVRERRY - BRI R LRI LY
HARRA~DH A =D L5 2 E PRI SN TWD, B0, BERIMICEA 225
Bhb52DZENGNo>TND, Karl et al. (2006) 1, 1990 455 2005 FDFH L 50 &
FlLEa—LT, MOBENEFTOA 22T, DA EBRA ML AES

(post-traumatic stress disorder; PTSD) & ik & OB A ~7=, TOfEHR, PTSD
IR L AR W THIBHERROREN A BIZED T 5 & & bio, Rk, 5. M.
AIFREICB W THAEIL/N SN EXREI N, HROCHEZMRE., INEEE MR
EMBREIRIC K- T, BIE (FERE. SFLR) . B, &%, BIFFIE o
OWREPEEINTE Y, WE, NARTEATRE, FrERE, RROBRRE I EEL
TW5 &EE 2 5TV A (Bremner, 2005 ; Bremner, 2006 ; Liberzon et al., 2006; Shin et
al., 20086, for reviews ),

U EOmREZENEZ, BT N7 U~ {KBR LR - (TEIORMBIC W TN L &
HiC, BREMEERE LT O, NWRETEEARTRE., E/MURTEEATRE ., IREATEmMEZE D 3
DOERML O FTEAZEM R I BT 2 1TEIFEE & L T Frontal Systems and Behavior Scale
(FrSBe; Grace et al. 2001), FEPRIRATEARTEE OHRE & R RAIC M3 % Towa Gambling
Task (IGT; Bechara, et al. 1994) . FiSAZER & MRS O#EE & BI# D % % The CANTAB

— 149 —



Intra-Extra Dimensional Set Shift TED; Dias et al., 1996). Rk « BERE 7 S IEEhEEE
LR L TWA & &5 Six Emotional Recognition Test (6 [5EHiE; Sato et al., 2002) %
AWa, £0 LT, 7 U ERBBICHESERN - BEEICEELS I SEZ L, T aeRR
E LT - ITEHORIE, Sbicv A a v —@EmicEEEY 5 25 &0 ) Gk (Figure. 1)
EEICBREEITO I EEE _0RMET S,
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1. Hif
2008 4£ 7 H~2009 4 8 A IC IR EEERRIZ THELITo 7,
o. x4
IRERERRICAFTRO/NEE SFEAU L, BRSEEUTORF 1445 E LT,
m. FHe
FEICHTZY | MEREYERE L FEICSMNT 22 TOFEHIZX LT, A&KIZHOWTE,
FE~OBIMIEETHE 2 NEIOXELAVWTHAZ L, £/, T 3TOEM
Hi, WOTHLENABREZWMEITE 25, MRIIHMEICERINEFMICLAEIND 2D
TIANY—REEEAEIIRIEND ERBAT,
V. A&
LU T OB R0 IR I L > T b 7 v <3, 5 - TTBIORRE, e, M
HRE DI & 17 - 712,
() bo o~ EROFE
(D Posttraumatic Diagnostic Scale (PDS)
U BBROA 7 Y —= FEEfi & LT Foa (1995) & &L > TIER 417z PDS @
HAGER CTH DIMEHR A b L ABEIRE (BILb, 2007) %AV, PDS X 49 HA»
572 % BRRAVE I CERBRIFZEIZ BV T b T = RBRIZ A D PTSD fER O BIE B
BT ADICHVWbID, UM EEEENEIDONTWVD (RIT i, 2007),
PDS IZ Partl 75 Partd T TCHO A B a b, RFETII Partl D h T U~
KBRF =7 VA MOREFEHL, FE8 AR,
® Trauma Symptom Checklist for Children translated (TSCC)
kT <= ER ORI, Briere (1996) M{ERL L7 TSCC O BARE AW (W
2, 2009), TSCC 1L, b7 U ~MEDEBROBZIZAE U ARG b N EIUICEEL
T DERRY R 2 T A0 O BRARE TH S, FHEIL0 (<), 1 (b
D), 2(L&LEHD). 30 DLHD) ETOARBTEZAD LI R->TND,
TSCC O FRIREE LT, TAR%Z], Hoo1, &Y 1. BUMERA Ry, TigREE), T
BB D, TSCC I 2 DD AA—Ta vV, 5ELMRE 54 A, 44 AR
(TSCC-ANIZiX THMBEL) BT 2EENEEN TV, TSCC-A (TLHEMA T
BIZRBEICHN D Z L THFELNRET A0 TRV EBEN b NI HEITHW
BEDITER SN TWD, ABFZETIE, TSCC-A #fViz, TSCCARTELDEEX
ER b UCHEOHEFIIXNTHF ES ORI SARRERER TREST L Z &M T
X ZFOEEMNE ZYENEID LR TWD (I, 2009),
(2) Hx OFEHK - TEIORBECRE O
® Youth Self-Report (YSR)
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1EEE - (TEYORIEA 32l % YSR iZ. Achenbach (1991) 25ER% U177, 8 HEET.
FEATHZENFARETH S OISO 111D 187 L SN TWA, LanL, HfEL
RANRHRERTHIUL 11 BUTOFELE2x5 L LRI ER SN T35 (Dooley
et al., 2008; Simsek et al., 2008; Thiels et al ., 2008), ABFFRIZBWTH, 8Ll ki
BOWTHARER Th e I hE#EMA Lz, YSRIZII2EHAMH20, 0226 2 (b
TIHELRW, RRELIFLEEEHLTUIED, K< HTLED) O 3IHETERZENK
bohd, YSR O FAREE LT, TEHEERZ]. TRL - #1152 ItharslE 2 b
v, TEEOME], NEEOME - thpRE] . TFHTROME], [BEBMEE] b 5,
IHl, NHRELAMRED 2 REZ L, AMREIE THEFHFL, RL - W
5] MRWEIEZH Y] BEF, ARREE FHTTE] & TRENTE)
WEEND, YSR IZTELOITHE & A v Z N~V ADORIBEOFHEICHRL S A ST
Wb,

Buss-Perry Aggression Questionnaire (BAQ)

YOI 1L, Buss & Perry (1992)23B8% L7- BAQ © B AZE & AV iz (&%
5, 1999), ZOEMMKIL, FEmflm cehrER, RANNETHHIEE, WBED
TR Th 2 F KBRS LUERNEIED 4 >ORFEEZENTHRIET 5 T
REIZL > THER SN TWD, BfIL, 28 T4 HEDHY, 1065 (E272<HT
BELRW, HBEVHTIIELRY, EBLHELWNARRY, EWEWhHTITED, FH
WWEL BTEED) OS5 HIETEESND, AREZ, WBEEOZEAFEEEZIEZ TR
D, EWEENE - REMEORNOFERRRETHD L ENTWVD,

Baratt impulsiveness scale 11th version (BIS-11)

HEEPEDFEAGIZ 1L, Patton (1995)23B8% L7z BIS-11 & F e, Z 0BT, &%
FICBT 2EHMEEFMT D 60T, EEFHEME (FFRRVDULABERLEHBAM D).
HEAEENE (B2 L2 LIKTETS), AEEHEEME (Ehhoxkm) o 3 >0
MIE2 HFHIET 2 TAREIC L > THER S TWD, ERKIZ, T30 HEHY
164 (FRRL TR, B, LIXLIE, 1IZEAEWVL L0 E) @ 4 1k TH
HENbd, FE, WEILHBE, BHEBEE T, ML 2 WIdREFTICNAE S
T2 ANT2B X0 S EENE BITIERN 2 & AR 27z (Patton, 1995),

Interpersonal Reactivity Index (IRI)

HENE ORI L, Davis (1983) 3B % L7c IRI & v e, T OERMKIE, Lt %
RERYER LFHAIERIC T, B ERTH HEHARS (MEFOKKHOB LR
o) CEFRVER TH HHEAIEE (R E ~ORECEL) . 258 (BREDOAY
~OfE— b\ . FEARFEN (BREFETORLLHE) O 4 Koo b LM 2 1E
THEMMNECTH D, BEMIT, 2 T28HANDRY, 110 4 (&< ZHIBbn
W, HEVZIRDRN, b EEIES MCEIEDY) O 4 HFETEEEND,
Davis @ 4 IRGTTOFLMEZFRFE L, LEMEA M - BB OBRIE» D ZRITANC & 6 2
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