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Psychopathy involves two core components: emotional dysfunction and antisocial behay-
ior. These components have been identified through factor analysis (Frick, 1995; Frick.
O Brien, Wootton, & McBurnett, 1994: Harpur, Hakstian, & Hare, 1988; Hart, Forth, &
Hare, 1990; Hobson & Shine, 1998). The emotional dysfunction involves “callous and unemo-
tional” (CU) traits, such as reduced guilt and empathy, as well as reduced attachment to
significant others. The antisocial behavior component involves a predisposition to antisocial
behavior from an early age. Some recent work has challenged the two-factor description of
psychopathy in favor of three-factor (Cooke & Michie, 2001; Frick & Hare. 2001) or four-
factor (Williams, Paulhus, & Hare, 2007) solutions. However, it should be noted that both
three- and four-factor solutions effectively involve the subdivision of the original emotional
dysfunction into two subcategories: the CU dimension (concentrating on the lack of guilt,
empathy, or attachment to significant others) and a narcissism dimension (concentrating on
grandiose feelings of self-worth) (Cooke & Michie, 2001; Frick & Hare, 2001).

Given its reliance on antisocial behavior, the construct of psychopathy overlaps with the
DSM-IV-TR diagnoses of both childhood CD and adult APD. However, only a subset of these
diagnosed with either CD or APD meet criteria for psychopathy. In adult forensic samples,
only approximately 25% of individuals who warrant a diagnosis of APD meet criteria for
psychopathy (Hare, 2003). The major difference between psychopathy and the DSM-IV-TR
diagnoses of CD and APD is that the latter focus on the antisocial behavior and do not con-
sider its potential etiology. In contrast, the construct of psychopathy emphasizes the specific
form of emotional dysfunction thought to underlie the emergence of the antisocial behavior
(Blair, Mitchell, & Blair, 2005).

The failure of the DSM-IV-TR to consider the canses of CD and APD is regrettable,
Many different factors may increase an individual’s risk for displaying antisocial behav-
iors such as aggression (see Blair et al., 2005); as a result, individuals with wholly different
pathophysiologies are being given these diagnoses. Thus the antisocial behavior of some chil-
dren with CD and adults with APD is associated with the reduced emotional responsiveness
of psychopathy, whereas that of others is associated with exaggerated emotional responsive-
ness or otherwise dysregulated emotional responding,

Its focus on etiology renders psychopathy a more useful classification. For example, stud-
ies have shown the predictive power of scores on the PCL-R with respect to recidivism
(Hare, Clark, Grann, & Thornton, 2000; Hart, Kropp, & Hare, 1988; Kawasaki et al., 2001).
Variance among individuals in CU traits (the affective component of psychopathy) predicts
receptivity to parenting strategies, with heightened levels of CU traits being associated with
less receptivity to standard parenting strategies (Oxford, Cavell, & Hughes, 2003; Wootton,
Frick, Shelton, & Silverthorn, 1997). Children’s CU traits also predict their responsiveness to
behavioral parent-training intervention (Hawes & Dadds, 2005).

A defining behavioral feature of psychopathy is an increased risk for “instrumental”
aggression (Cornell et al., 1996; Williamson, Hare, & Wong, 1987). Instrumental aggression
(also referred to as “proactive aggression”) is purposeful and goal-directed: the aggression is
nsed instrumentally to achieve a specific desired goal (Berkowitz, 1993). This contrasts with
“reactive” aggression (also referred to as “affective” or “impulsive” aggression), which is not
goal-directed, but is triggered by a frustrating or threatening event and is frequently associ-
ated with anger. Many conditions increase the risk for reactive aggression—for example,
lesions including the orbital frontal cortex (OFC) (Anderson, Bechara, Damasio, Tranel, &
Damasio, 1999; Gratman, Schwab, Warden, Pridgen, & Brown, 1996), childhood bipolar
disorder (Leibenluft, Blair, Charney, & Pine, 2003), posttraumatic stress disorder (Calhoun
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et al., 2002), intermittent explosive disorder (Coccaro, 1998), or borderline personality dis-
order (Siever, Torgersen, Gunderson, Livesley, & Kendler, 2002). The only condition known

to increase the risk for instrumental (and reactive) aggression is psychopathy (Cornell et 4.,
1996: Williamson et al.. 1987).

What Are the Origins of Psychopathy?
Genetic Factors

Many studies have implied that antisocial behavior is heritable (for a review, see Rhee &
Waldman, 2002). It is improbable that genes code for antisocial behaviors directly, however.
Instead, genes may influence those svstems that increase an individual’s risk for antisocial
behavior.

In the section above, we have described psychopathy as an emotional disorder marked
by reduced guilt and empathy, and associated with an increased risk for antisocial behavior.
Is there a genetic basis to psychopathy? Several recent studies have investigated this issue
and concluded that it js heritable and under moderate environmental influence ( Blonigen,
Hicks, Krueger, Patrick, & Tacono, 2005; Viding, Blair, Motfitt, & Plomin, 2005). Moreover,
whereas antisocial behavior in the presence of elevated levels of CU traits is strongly heri-
table (81%), heritability of antisocial behavior without CU traits i only moderate (30%) (Vid-
ing et al., 20053),

Although behavioral genetic work indicates a genetie contribution to the development
of psychopathy, the molecular genetics of psychopathy are currently unknown. Suggestive
data are provided by recent investigations of the i nHuence of specific genetic polymorphisms
on neural and behaviora) responding. These specific genetic polymorphising appear to have
implications for the responsiveness of the amygdala, o structure that appears dysfunctional
in psychopathy (sce below), For example, several studies have reported that individuals who
are homozygous for the long allele of the serotonin transporter gene promoter (5-HTT LPR)
show significantly reduced amygdala responding to emotional expressions, relative to those
who have the short-form polymorphism of 5-HTTLPR (Hariri et al., 2002). [ addition, such
individnals show behavioral impairment on some emotional learning tasks reliant on the
amygdala (Finger et al | 2007). This is not to suggest that long-allele h()m()zygosity causes
psychopathy, but rather that the serotonin transporter gene may be one of several genes that
have polymorphisms associated with decreased emotional and amygdala responsiveness. The
basic genetic risk for psychopathy may emerge in individuals who have several independent
polymorphisms that predispose them toward reduced emotional and amygdala responsive-
ness,

Environmental F. actors

An increased risk for aggression, and potentially for psychopathy, has been associated with a
variety of environmental causes. In this section we will consider one environ mental cause—
exposure to extreme threats.

An individual is at increased risk for ageression tollowing exposure to extreme threat,
whether it is violence in the home or neighborhood (Miller, Wasserman, Neugebaver, Gor-
man-Smith, & Kamboukos, 1999: Schwab-Stone et al, 1999), or physical or sexual abuse
(Dodge, Pettit, Bates, & Valente, 1995. Farrington & Loeber, 2000). However, these data do
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not necessarily imply that this environmental factor increases the risk for the development
of psychopathy.

Considerable animal work has shown that prolonged threats and stress lead to long term
potentiation of the neural and neurochemical systemns that respond to threat: in other words,
the individnal becomes more responsive to aversive stimuli (Brenmer & Vermetten, 2001:
King, 1999). Morcover, traumatic exposure in himans, such as exposure to violence in the
home or neighborhood, increases the risk for mood and anxiety disorders, which are typically
associated with increased emotional responsiveness rather than with the decreased emo-
tional responsiveness seen in psychopathy (Charney, 2003; Gorman-Smith & Tolan, 1998;
Schwab-Stone et al., 1999).

Because exposure to extreme threats is associated with an increase in emotional respon-
siveness rather than a decrease, it is unlikely that it causes psychopathy to develop. Why
then does it increase the risk for aggression? The answer to this question probably relates to
the type of aggression being displayed. For example, exposure to threat as a consequence of
abusive parenting or other trauma is associated with an increased risk tor reactive aggression
(Dodge et al., 1995), such that the individual is more likely to respond with aggression when
provoked by threatening or frustrating events.

The mammalian response to threat is gradated. At low levels of danger from a distant
threat, animals tend to freeze. As the danger level increases and the threat draws closer,
animals attempt to escape. At the highest level of danger, when the threat is very close and
escape is no longer possible, reactive aggression is displayed (Blanchard, Blanchard, & Taka-
hashi, 1977). This gradated response is mediated by a basic threat svstem that runs from
medial amygdaloidal areas downward, largely via the stria terminalis to the medlial hypo-
thalamus, and from there to the dorsal half of the periaqueductal gray (Gregg & Siegel, 2001;
Panksepp, 1998). This system is regulated by OFC, medial frontal cortex, and ventrolateral
frontal cortex (Blair, 2004).

The responsiveness of the neural threat system can be potentiated by prior exposure
to threatening or stressful events (Charney, 2003), and the behavioral response to threat
(whether freezing, fleeing, or fighting) is determined by the responsiveness of the system. If
the system has been potentiated by prior threat exposure, an individual will escalate his or
her response to the threat more rapidly than another individual who has not had that prior
exposure. In other words, we believe that exposure to extreme threat or stress increases
the risk for reactive aggression, becanse it increases the underlying responsiveness of the
system and thercfore makes the individual more likely to escalate his or her response to
threats.

What Is the Neurocognitive Basis of Psychopathy?

Various accounts have been offered to explain psychopathy. Some exist primarily at the neu-
ral level (Gorenstein, 1982; Kiehl, 2006). and others primarily at the cognitive level (Blair,
1995; Frick & Marsee, 2006; Hartung, Milich, Lynam, & Martin, 2002; Lykken, 1995); still
others are cognitive neuroscience positions, which consider the cognitive functions mediated
by particular neural regions (Blair, 2001; Damasio, 1994; Patrick, 1994; Raine, 2002). The
accounts have included the frontal lobe hypothesis (Gorenstein, 1982). the somatic marker
hypothesis (Damasio, 1994), the amvgdala-based hypotheses (Blair, 2001; Patrick, 1994), feur
dysfunction accounts (Frick & Marsee, 2006; Lykken, 1995; Patrick, 1994), the paralimbie
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hvpothesis (Kiehl, 2006), the response set modulation hypothesis, models based on impulse
control problems (Hartung et al., 2002). and the violence inhibition wmechanism and inte-
grated emotion systems accounts (Blair, 2001, 2006).

Some positions can be considered to have been superseded (Blair, 1995: Gorenstein. 1982,
Raine, 2002). That is, some early positions appeared to suggest that there js general frontal
lobe impairment in psvchopathy (Gorenstein, 1982; ¢f Raine, 2002), However, because the
frontal lobes acconnt for nearly 50% of the total cerebral cortex, such positions were highly
underspecified. Moreover, neuropsychological work demonstrated that functions mediated
by the dorsolateral and dorsomedial frontal cortex are intact in individuals with psychopa-
thy, and that only functions mediated by the OFC, ventromedial frontal cortex, and possibly
inferior frontal cortex appear compromised (Blair et al., 2006k, LaPierre, Braun, & Hodgins,
1995; Mitchell, Colledge. Leonard, & Blair, 2002). For a review of this literature and criti-
cisms of these positions, see Blair et al. (2005).

Blair’s (1995) original violence inhibition mechanism model faced difficulty accounting
for data indicating more general problems in individuals with psychopathy in the processing
of punishment information (e.g, Patrick, 1994). This las led to a revision and expansion of
the model at both the cognitive and neural levels (i.e., the integrated emotion systems model:
Blair, 2004, 2006).

Although some accounts have been superseded, exciting progress has been made in
the field of psvchopathy over the past 10 years. This progress has permitted refinements to
be made to the frontal lobe and violence inhibition mechanism positions. A specific form of
frontal lobe dysfunction does appear to be a main component of the pathophysiology of psy-
chopathy. An emphasis on the importance of an appropriate response to the distress of others
(as in the violence inhibition mechanism model) remains an important part of o developmen-
tal account of the disorder. Morcover, the general refinement and increased specification
of positions such as these has resulted in increased consensus among the various positions
emerging. We briefly describe the points of (rough) consensus bhelow.

Consensus at the Neural Level

LAt the anatomical level, amygdala dysfunction is a core Jeature of psychopathy. Thig
position was first proposed by Patrick (1994) and has been considerably extended and revised
by Blair (e.g., 2001, 2006). The amygdala is one of the svstems considered impaired within
Kiehl's (2006) paralimbic hypothesis, and althongh neither Lykken nor Frick makes exten-
sive reference to the structure, the impairments described by both are highly consistent with
an amyvgdalocentric view (Frick & Marsee, 2006, Lyvkken, 1995).

Core deficits seen in psychopathy are in aversive conditioning (Birbaumer et al., 2005;
Lykken. 1957), the angmentation of the startle reflex by visual threat primes (Levenston,
Patrick, Bradley, & Lang, 2000; Patrick, Bradley, & Lang, 1993), passive avoidance learn-
ing (Newman & Kosson, 1986), and the recognition of fearful expressions (Blair, Colledge.
Murray, & Mitchell, 2001). These impairments are al] seen following amvedala lesions (for
wreview of the literature, see Blair. 2006). Moreover, recent nenroimaging work with adult
forensic populations has consistently indicated that individuals with psychopathy show
reduced amvedala responses to emotional words in the context of emotional memory para-
digms (Kiehl et al.. 2001) and during aversive conditioning (Birbanmer ot al., 2005). Work
with subclinical populations has sintilarly found that individualg with psychopathic traits
show reduced amyedala responses to emotional expressions (Gordon, Baird, & End, 2004)
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and less amvedala differentiation in responding when making the choice to cooperite versus
defect ina prisoner’s dilemma paradigm (Rilling et al . 2007).

One important position that does not regard amygdala dystunction as important for the
development of psyvehopathy is the somatic marker hypothesis of Damasio (1994). Damasio
9946 and colleagues propose that psvchopathy mav be a developmental consequence of
carly damage to the OFC. However, this view has been extensively criticized (Blair. 2004;
Blair & Cipolotti. 2000). Bmportantly, none of the core impairments seen in psvchopathy are
found following OFC lesions. They are, however, found following lesions of the amygdala (for
extended discussions of these data, see Blair, 2004, 2006).

2. 1 is necessary to consider OFC functioning when considering psychopathy. While
Damasio’s viewpoint that psychopathy is a developmental consequence of early OFC damage
is intenable, given data that the core impairments seen in psychopathy are not found follow-
ing OFC lesions (see Blair, 2004, 2006), this does not imply that OFC activity is irrelevant
to the understanding of psychopathy. Both Blair (2004) and Kiehl (2006) consider atypical
OFC activity to contribute to the pathophysiology of psychopathy. However, other dominant
theoretical viewpoints remain unspecified at the anatomical level (Frick & Marsee, 2006:
Lykken, 1995) or have remained agnostic (Patrick, 199-),

Kichl’s (2006) paralimbic hypothesis is primarily a model at the neural level, There is
considerable disenssion of structures that may be impaired, but rather less consideration of
their functional contribution. In contrast. Blair's cognitive neuroscience position, the inte-
grated emotion systems model (Blair, 2004, 2006), follows Gallagher, Schoenbaum, and their
colleagues regarding the function of the OFC: and its relationship with the amvgdala. The
basic suggestion is that the amygdala feeds forward reinforcement information associated
with stimuli to medial OFC, which then represents this ontcome information, allowing deci-
sion making in regard to behavior such as approach and avoidance (Gallagher, McMahan,
& Schoenbaum, 1999: Schoenbanin, Nugent, Saddoris, & Setlow, 2002; Schoenbanm, Set-
low, Saddoris, & Gallagher, 2003). This suggests that even if there is not primary pathology
within the OFC, individuals with psychopathy should show anomalous medial OFC activity
in the context of tasks that activate the amygdala. This is exactly what is seen. In Kichl et als
(2001) study of cmotional memory, individuals with psychopathy showed not only reduced
amygdala responses to the emotional words, but also reduced rostral anterior cingulate cortex/
medial OFC activation. In addition to showing rednced amvgdala activity, individuals with
psychopathy also exhibited medial OFC activity during aversive conditioning (Birbaumer et
al., 2005), as well as less medial OFC differentiation in responding when making cooperation
versus defection choices in the prisoner’s dilemma paradigm (Rilling ot al., 2007).

* Point of contention: The functions of many neural systems are compromised in psiy-
chopathy. According to Kichl’s (2006) paralimbic hypothesis, individuals with psvchopathy
face disruption of the neural systems that make up what he terms the “paralimbic system”
(i.e.. the OFC, insula, anterior and posterior cingulate cortex, amygdala, parahippocampal
gyvrus, and anterior superior temporal gyrus). This is in notable contrast to Blair’s position,
which states that although the functioning of regions beyond the amygdala and medial OFC
may be anomalous under certain conditions, this is due to deficient input from the amygdala
and medial OFC rather than to direct dystunction of the systems themselves.

In'some respects, Kiehl's position is likely to be correct. As noted above, data are emerg-
ing to indicate a strong genetic contribution to psychopathy (Blonigen et al., 2005: Viding 1
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al 2005). 1t is likely that any enetic contribution will affect the development of structures
bevond the amvedala and OFC.

In other respect. Kichl's position is clearly incorrect. The position uses a nenvological
approach to inderstand a psvehiatric condition. Kichl's position implies that the functions

of all the regions making up the paralimbic svstem are compromised rnder a wide range of

cirenmstances. But available data stiggest that this is not the case. For examiple, some social
cognttion tfunctions reliant on amyedala function, such as the making of trustworthiness
indgments or mental state judgments from eye information, appear spared in psyehopathy
(Richell ctal., 2003; Richell ot al.. 2005). Similarly, the crucial role of dorsal anterior Cingu-
Late cortex in the resolution of response conlict appears spared in psychopathy (Blair ot al |
2006h; Hiatt, Schmitt, & Newman, 2004), The problem with Kiehl's position is its nemrologi-
cal approach to this psychiatric condition (e o reference specifically to dysfinictional nenyal
stractures). It is imlikely that psycltiatric conditions shonld he explained with reference to
dvshniction within particalar neuyal structnres, rather than dysfinction in functional sys-
tems that rely on multiple strnetires and where other functional svstems reliant on the sanie
nenral stroctires may be intact).

Consensus at the Cognitive Level

3. Psychopathy is an emotional disorder. This is part of the clinical description, and
almost all positions agree on this point (Blair, 2001, 2006; Damasio, 1994; Frick & Marsee,
2006; Kichl. 2006 Lykken, 1995; Patrick, 199.1),

o Psychopathy reflects impaired processing of reinforcement information. Almost all
positions also agrec on this general statement (Blair, 2001, 2006: Damasio, 1994: Frick &
Marsee, 2006: Kichl, 2006 Lykken, 1995 Patrick, 1994). Sonie of the very carliest positions
on psychopathy were variants of this type of position (Hare, 1970; Lykken, 1957).

There are some disagreements in the details, however, The first is whether the fmpair-
ment in reinforcement processing reflects mmpaired learning on the basis of reinforcement
information or the impaired wse of reinforcement ntormation. Most positions on psyvehopa-
thy have assimed that the problem veflects an inability to learn from reinforcement informa-
tion (Blair, 2001, 2006: I'rick & Marsee, 2006; Kichl, 2006: Lykken, 1995, Patrick, 1994).
However, Dantasio’s (199.4) viewpoint on psychopathy assnmes that it refects the inpaired
use of prior learning. Within his model, the OFC is deseribed as responding to somatic
marker information to allow decision making. Certain data strongly refute this position., how-
ever. For example, individinals with psychopathy show impairment in aversive conditioning
(Birbanmer ¢t al.. 2005. Lykken, 1957). According to the Damasio model, this process does
not require somatic marker information, bt rather allows the formation of somatic markers
that the OFC ¢an process (Bechara, Danasio, Damasio, & Lee, 1999). Indeed, the data on
aversive conditioning in individnals with psychopathy formed the basis of some of the carliest
criticism of the somatic marker hypothesis of psychopathy (Blair, 2001),

The second disagreement pertains to whether psychopathy is characterized by dysfune-
tion in processing prmishment information This view is shared by most of the models (Frick
& Marsee, 2006: Kichl, 2006 Lykken, 1995 Patrick. 1994). However, it faces two serions
challenges:

a There are many forms of prmishment processing (i, partially independent neu-

rocognitive systems process punisliment information), and not all are equivalently impaired
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in psychopathy. For example. social threats such as another’s angry expression are argnably
processed by different systems from those that vespond to feartul expressions (Blair, 2004),
Individuals with psvchopathy show no impairment in the processing of angry expressions.
hut considerable difficulty with processing fearful expressions (Blair ¢t al., 200-4a).

Similarly, the use of punishment i stimuls—reiforcement learning tie., the ability to
form stimulus—punishiment associations) is partially separable from the ability to use punish-
ment information in the context of stitnnlus—response associations (Baxter & Murray, 2002).
For example, in the classic passive avoidance learning paradigm, the individual fears that
responding to some stimuli gives rise to reward, while responding to others gives rise to
pmishiment. This paradigm can be solved through stinmls—reinforcenient associations:
Stiimuhis—reward associations guide the individial toward the good stimnli, while stinmihis—
punishment associations guide the individual away from the bad stimali. Individuals with
psychopathy show significant impairment in passive avoidance learning and other stimuhis—
reinforcement learning paradigins (Blaiv, Leonard, Morton, & Blur, 2006a; Blair ot al.,
200-4h: Newman & Kosson, 19586). However, a modification of the passive learning paradigm
can change it to a stimnlns—response learning task. This ocars if the individual learmns that
responding to some stimnli gives rise to reward, while not responding to gives rise to reward
(an alternative version of this modification involves prmishiment for responding to some and
prishment for not responding to others). T these variants, there are no good or bad stimnli;
whether a stinmins is good (or bad) depends on how the individual responds to that stimu-
lus. Individuals with psvchopathy do not show significant impairment on such conditional
learning variants of passive avoidance paradigms or on other stimnlus—response paradigms,
such as object discrimination (Mitchell et al., 2002, 2006a; Newman, Patterson, Howland, &
Nichols. 1990

b Individuals with psychopathy are impaired in the processing not only of pumistiment
information, but also of reward information (Blair ot al., 20064 Mitchell, Richell, Leonard,
& Blair, 2006b; Verona, Patrick, Curtin, Bradlev, & Lang, 2004). For exanple, individuals
with psvchopathy show impairment in deciding between two objects associated with differ-
ent levels of reward on the differential reward punishiment task albeit less impairment than
when deciding hetween two objects associated with different levels of punisliment) (Blair ot
al., 2006a). Similarly, individuals with psychopathy show less interference by positive as well
as negative emotional distractors on an emotional interruption task (Mitchell et al., 2006b). In
addition. individnals with psychopathy show reduced antonomic activity to positive as well as
negative emotionally evocative noises (Verona et al., 2004),

One way to reconcile these potentially contradictory findings (ot all forms of punish-
ment processing are impaired, and not only pimishiment processing but also reward process-
ing is impaired) is by reterence to the nenral fevel (Blair, 2006). The amvedala is less involved
in processing some threats than others. For example, the amyvedala shows considerably less
responsivencess to angry expressions than to fearful expressions (Whalen, Shin, MclInerney,
& Ranch, 1998). Similarly, the amyvgdala is not necessary for the processing of punishment
information in the context of stimmlus—response tasks, though it is necessary for the forma-
tion and use of stinmlus—reinforcement associations (Baxter & Murray, 2002). Finally, the
amyvgdalais involved in the processing not only of punishment information, but also of reward
information (Baxter & Murray, 2002). In short, the data snggest that psychopathy should be
characterized not as an impairment in pumishiment processing, but as an itmpairment in those
forms of prishhment processing mediated by the amvedala,
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5. The impairment in the processing of reinforcement. particularly the reinforcement of

others' distress, underlies the difficulties in the socialization of individuals with psychopa-
thy. Almost all positions agree that the impairment seen in psvchopathy interferes with their
socialization (Blair, 2001, 2006; Frick & Marsce, 2006; Lykken, 1995 Patrick, 1994). Direct
evidence that psychopathy is associated with disruption in the ability to be socialized was
first obtained by Paul Frick and colleagues (Wootton, Frick, Shelton, & Silverthorn, 1997).
They showed that althongh parenting tvpe has a significant impact on healthy children (who
show increased conduct problems following ineffoctive parenting), it does not have a sig-
niticant impact on children who show high levels of the CU traits that counstitute the emo-
tional component of psvchopathy. This result has been subsequently replicated (Oxford et al.,
200:3).

Very early viewpoints on psychopathy considered that socialization would be best
achieved throngh the nse of pinishient-hased learuing strategies: these positions were
based on the idea that psychopathy is due to reduced sensitivity to punishment (Trasler,
1978). The problem with these views is that punishment-based socialization strategies are not
particularly effective witl; respect to socialization (Brody & Shaffer, 1982). This is not sur-
prising, because conditioning theory suggests that the stimulus associated with punishment
will be the one that hest predicts the punishment. This is unlikely to be the transgression
committed at variable lengths in the past, and far more likely to be the individual who actu-
ally delivers the punishment.

More reeent work has stressed the i mportance of empathic responses. Work has shown
that empathy induction techniques, such as focusing the transgressor’s attention on the vie-
tines distress, are cffective in socialization (Brody & Shatfer, 1982. Hotfman, 1970). There
are considerable data suggesting that the processing of the victim's distress is impaired in
individuals with psychopathy (Aniskiewicz, 1979; Blair, Jones, Clark, & Smith, 1997; Blair et
al. 2004a; Dolan & Fullam, 2006).

Views That Disagree with the Consensus

Although there is considerable consensus regarding the five points raised above, two posi-
tions do not share this consensus: Newman’s response set modulation hypothesis and
Lynam’s inhibition account (Hartung et al., 2002; Whiteside & Lynam, 2001). Both views
have their origins in Gray’s (1971) behavior inhibition system model, despite the attacks on
this model at both the anatomical level (functions ascribed to the septum and hippocampus
have been shown to be reliant on the amygdala: LeDoux, 2000) and the cognitive level (fune-
tions ascribed to a unitary system, the behavior inhibition system, have been shown to be
dissociable; Blair, 2004).

Response set modulation has heen defined as the rapid and relatively automatic (j.e.,
non-etfortful or mvoluntary) shift of attention from the ettortful organization and implemen-
tation of goal-directed hehavior to its evalnation (Newan, 1998; Patterson & Newman,
1993). The impulsivity associated with psychopathy (Miller, Flory, Lynam, & Leukefeld,
2003; Whiteside & Lynam, 2001) has been conceptualized as a lack of premeditation and
perseverance. Within this account, this lack of premeditation reflects the inability to inhibit
previously rewarded behavior when presented with changing contingencies (Whiteside &
Lynam. 2001), whereas the lack of perseverance may be related to disorders that involve the
inability to ignore distracting stimuli or to remain focused on a particular task (Whiteside &
Lynam, 2001).
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Both the response set modulation and impulsivity positions disagree with all the
points of consensus outlined above. Neither regards the amvgdala or OFC as central to the
pathophysiology of psychopathy. Moreover. although both positions acknowledge the exis-
tence of emotional deficits in individuals with psychopathy, they do not consider psychopathy
to be a primarily emotional disorder. Instead, they consider emotional deficits to be second-
ary to problems in response set modulation or i mpulsivity. In addition, they do not consider
problems in processing reinforcement, social or otherwise, to be central to the disorder or to
explain the difficulties with socialization. Rather, both consider the problem primarily one
of attention: Either the individual attends primarily to reward information and cannot shift
attention to punishment information (i.e., is incapable of response set modnlation: Newman,
1998); or, alternatively, the individual is not attending at all but has been distracted (i.e.,
exhibits impulsivity; Miller et al., 2003).

it should be noted that such domain-general accounts face considerable difficulties
with the psychopathy literature, however. For example, these positions should predict that
individuals with psychopathy would he impaired on a broad range of tasks, because many
tasks can be considered to involve response set modulation or attention—for example, the
intradimensional/extradimensional (11 ED) and spatial alteration/object alteration (SA/OA)
tasks. In these tasks, there are two principal measures. The first of these is the number of
response reversal errorsfobject reversals; these errors occur when subjects fail to change
their response from one object to another following a change in reinforcement contingency.
The second measure is the number of ED errors/spatial reversals; these errors oceur when
subject fail to change their response from one semantic category to another (shapes to lines;
LED) or from one spatial location to another (SA).

Response/object reversal, ED shifting, and SA all appear to require the inhibition of
a previously rewarded behavior/response modulation. Thus, according to an inhibition or
response set modulation account, individuals with psychopathy should show impairment not
only in response/object reversal, but also in ED shifting and SA. Yet they do not. While
individuals with psychopathy do show impairment in response/object reversal, they show
no significant difficulty with ED shifting/SA (Blair ct al., 2006a; Mitchell et al., 2002). This
wonld be more problematic if the consensus view also had difficnlty explaining these data.
However, it does not. The functional integrity of the OFC and ventromedial frontal cortex
is necessary for successtul performance on response reversal and OA tasks (Dias, Robbins,
& Roberts, 1996; Freedman, Black, Ebert, & Binns, 1998). As we have argued above, indi-
viduals with psychopathy show OFC and ventromedial frontal cortex dysfunction; thus their
impairment on response reversal and OA tasks is to he expected. The functional integrity of
dorsolateral frontal cortex is necessary for successtul performance on ED shifting and SA
tasks (Dias et al., 1996: Freedman et al,, 1998). As we have argued above, individuals with
psychopathy do not appear to have dorsolateral frontal cortex dystunction; thus their lack of
impairment on ED shifting and SA tasks is to be expected.

Conclusions

Individuals with psychopathy represent a subset of individuals with CD/APD whose patho-
logical development is related to a specific form of emotional dysfunction: CU traits. Behav-
iorally. individuals with psychopathy are marked by an increased risk for reactive and instru-
mental aggression. The increased risk for instrumental aggression is noteworthy because 1t
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is not seen i any other psvehiatric condition. and its presence suggests that the pathology of

psy(rhwpzzthy miterferes with appropriate socialization, The px_\f(flmputl'ly construct has heen
extremely sneeesstul i predicting long-term procnosis. particularly in adult samples. But
perhaps the greatest importance of this constrict for child psyehiatrists is that it identifics
asample of children who are nnlikely to benefit from standard treatment strategies for chil-
dren with CD or oppositional defiant disorder Hawes & Dadds, 2005).

Behavioral genctic work indicates that CU traits are strongly heritable, and that the anti-
social hehavior of childyen with these traits is nnder considerable genetic nnflnence., | Towever,
the corresponding molecular work remains in its infancy. Social factors clearly influence the
behavioval manifestation of CU traits, They are likely to have a considerable influence on an
individnals motives. such as whether he or she needs to offend in order to AN FOSOUTCES OF
whether a range of alternative strategies is available.

With the exception of the vesponse set modnlation and impulsivity positions. « relatively
cood consensus exists within the field with respect to several main issues. Given this consen-
sus. it is iisnrprising that both the response set modulation and impulsivity positions face
considerable difficulty acconnting for much of the literature. Most positions agree. or al least
do not explicitly disagree. on the involvement of the amyedala and OFC in the pathophysiol-
ogy of psychopathy. Similarly, all positions agree that the disorder is an enotional disorder,
and that problems in the processing of social and nonsocial reinforcement are central to the
disorder. These emotional impaimnents are thonght to interfere with socialization and to
allow the development of the disorder.

There are, of conrse, points of disagreement within this consensus, A main one con-
cerns the extent of the nenral dvsfunction, with Kichl proposing that an extensive array of
systems may be impaired in the disorder. and Blair argning for a far more limited number
(the amyvedala and ventromedial prefrontal cortex). Morcover. according to Blair, even within
those nenval regions, the impairment may be confined to some specific imetional capacitics
but leave others intact. 1t is to be hoped that the triangulation of neurointaging and nenro-
psyehological data will he able to settle this point of contention,

A secondary point of disagreenent concerns the nature of the impairment in reinforce-
ment processing. Many positions have sugoested that the impairment is in the processing
of pimishment information. However, there is growing evidence that this is an inaceurate
characterization. The nse of punishment inforntation in the contest of learning stimualis—
response associations appears intact in individoals with psyvchopathy. Morcover, individuals
with psychopathy appear to show problems in wsing reward intormation in some contexts. It
is possible that the impairment in psychopathy is in the nse of reinforcement infornmation in
the context of stimulus—reinforcement association fornation. A particnlarly important rein-
forcement with respect to socialization is. of course. the distress of victims.

Fmportantly, this growing conseusus has useful clinical implications. If psychopathy
is nnderstood as aform of cinotional disorder. albeit one marked by veduced rather than
mereased emotional responsiveness, it is possible to consider potential treatment interven-
tions. Many emotional disorders are heing treated relatively snccesstilly. These treatments
nsuallv involve the snppression of conotional responding: however, such treatments provide
mteresting snggestions with respect to psychopathy. For example, agents that reduce nora-
drenergic and. conse menthy amvedala activity appear nseful in treating posttrannmatic stress
disorder (Strawn & Geracioti. 2008). Perhaps psvehopathy could he treated by agents that

micrease noradrenergic activity. Given that psychopathy is enrrently recarded as untreatable,
suich possibilities provide hope for the futire,




430 VL PERSPECTIVES ON PSYCHOPATHOLOGY
Acknowledgments

This vescarch was siupported by arants from the Intranmral Rescarcl Program of the National Insti-
tnte of NMental Health do Robert Jaumes Richard Blir) and from the UK. Department of Health and
Medical Bescareh Comncil to Flizabeth Finger

References

Anmerican Payeliatvic Association, (20000 Diaonostic and statistical manual of wental disarders (il
edtest reva Washington, DC: Anthor,

Anderson. SOWL Beehara, AL Damasio. 1. Tranel, D, & Damasio, A R. (1999). Tmpairient of
and moral hehavionr related to earl
21032410537,

Aniskiowiez, A S, (1979 Aitononic components ol vicarions conditioning
of Clinical Psyehology. 35, 60-67,

Baxter, MU GLUo& N, 2. AL 120020 The annvedaland voward. Neture Reviews
363-573,

“social

voddamage in T prefrontal cortex. N Nenroseicnee,

and psycliopathy, fonrnal

Newroscience, 307),

Bechara, AL Daumasio. 1. Damasio. A, R & Lee GoPoii999). Different contribntions of the hinan
amvadalacand ventromedial prefrontal cortes 1o decisionmmaking. fonrnal of Nenroscience, 19,
34735181,

Berkowitz, L. (1993). Augression: Is canses. couscquences. and control. Philadelphia: Tenmple Uni-
versity Press,

Birbammner, NCVGIL R Lotze, AL Fab ML Hernmann, G Grodd, W et all 12003) Deficient fear con-
ditioning in psyvehopathn: A functional magnetic resonanee imaging stodv, Arehires of General
Psyclitatry, 62071, T99-5053.

Blair. K. S.. Leonard, A. Morton, Jo & Blaiv, R RC20064), hinpaived decision making on the basis
of both reward and ponisliment information i indivichials witly psyehopathy, Pe
individual Differences, 11, 1535-163.

Blair, K. S. Newnan, C Mitehell, D, G Richell ROAL Leonard, AL Morton, L etal 2006, Dif
ferentiating among prefrontal substrates in psyehopathy: Nanvopsyehologicu test lindings. Veu-
ropsychology, 2002}, 153165,

rsonality and

Blair. R, J. R.(9951 A coenitive developmental approach to morality:
Coenition. 57 1-29.

Blaiv. R. 1. R. 2001, Nenro-cognitive niodels of ageression. the antisocial personality disorders and
psychopathy. Journal of Newroloay, Newrosurgery and Psycliatry, 71, 797731,

Blaiv. RoF R 2000, The voles ol orbital frontal cortes in the modnlation of
and Comition. 5501). 198-208.

Blair K. . R20061 The cinergence of psychoputhy: Tiiplications lor the nenro
to developmental disorders, Cognition, 101, {4 p.12.

Blair, B ). R & Cipolotti, 1., 2000
Un Brain, 123 11221141,

Bl Ko )R Colledec, 15, Ny L& NMitehell, DL G000, A selective inpairment in the
processing of sad and Tearful expressions in children witly psyehopathic teng
buormal Child Psychology. 296, 191 198,

Blaie, BB Jones, L Clark, o & Smith, A 9973 The psyehopathic individual: A Tack of respon
siveness to distress cues? Psiychophysiology. 3.4 192-19s.

Blair. R RN itehell DG Ve & Blaie K. S, 2005). The psychopath: Emotion and the brain
Onlord: Blackwell,

Blaiv, R. ). R Mitchell, D, G v Colledge, L Leonard. R.AL Shine. JoE Norray, L. K ot o

hwvestigating the psyehopath.

antisocial hehavior, Brain
psyehiological approach,

Impaived social response reversal: A case of Sacgnired sociopa-

lencies. Journal of

2
ity
Blair, R
Pac
P
Blancha
alln
Blonioey,
pers
patl
Bremner,
(ney
Brody, ¢,
ton.
Callionn,
Party
Charney, |
alrice
Cleckley, 1
Cocearo, |
Revie
Cooke, 1.
model
Cornell, D,
mentag
790,
Daniasio, A,
Dias, R R
attentic
Dodege. K. A
partiafl
mal Psy
Dolan. ML &
Associat
Farrington, |0
chiatrie
Finger, 12, ¢
unpact o
resersal
Forth, A 15 K
Muolti-f e
Freedinan, ©v].
persevery
Frick, P} 1199
thy in ¢hil
Frick. P ). &
Svstens,
Frick. Pf. &
in vonth. |
Pregs,




21. The Development and Neural Bases of Psychopathy 431

2004a). Reduced sensitivity to others fearfu] expressions in psychopathic individuals. Personal-
ity and ndividual Differences, 37 1111-112].

Blaiv, R. J. R.. Mitchell. D. GV, Leonard, A Budhani, ., Peschardt, K. S, & Newman, €, (200-4h).
Passive avoidance learning in individuals with psvchopathy: Modulation by reward bng not by
punishinent. Personality and Individual Differences, 37, 1179-1192.

Blanchard, R, b Blanchard, D, ¢ & Takahashi, L. K. (1977). Attack and defensive hehavionr in the
albino rat. Animal Behaviour, 25, 197-224.

Blonigen, D, M., Hicks, B. M. Krueger, R. I, Patrick, ¢, J.. & lacono, W. ;. (2005), Psychopathic
personality traits: Heritability and genetic overlap with internalizing and externalizing psyeho-
pathology. Psychological Medicine, 35, 637-648,

Bremmer, | D & Vermetten, K. (2001). Stress and development: Behavioral and biological conge-
quences. Decelopment and Psychopathology, 13, 473489,

Brody, G. H., & Shaffer, D. R. (1982, Contributions of parents and peers to children’s moral socialisa-
tion. D(,’r(’]o})me*nI(tl Review, 2, 31-75.

Calhoun, P. S, Beckham, J. ¢ Feldman, M. k. Barctoot, J. €., Haney, T., & Boswort, 1. B. (2002).
Partners’ ratings of combat veterans” anger. Journal of Trawmatic Stress, 15(2), 133-136.

Charuev, D. S, (2003). Neuroanatomical cirenits modnlating fear and anxiety behaviors. Acta Psychi-
atrica Scandinavica, 105(Suppl. 417), 38-50.

Cleckley, 11, M. (976}, The mask of sanity (5th ed.), st. Louis, MO: Moshy.

Coccaro, K. F. (1998). Tmpulsive aggression: A behavior in search of clinical definition, Harcard
Review of Psychiatry, 5( i), 336-339.

Cooke, D. |, & Michie, C. (2001). Refining the constriet of psvchopathy: Towards 4 hierarchical
model, Psychological Assessment, [3(2), 171-188.

Cornell, D. G., Warren, J. Hawk, G, Statford, E., Oram, G.. & Pine, D, (1996). Psychopathy in instru-
mental and reactive viplent ottenders. Journal of Consulting and Clinical Psychology, 64, 783
790.

Damusio. A, R, 994). Descartes” error Ewotion, rationality and the human brain. New York: Putnam.

Dias, R., Robbins, T, W., & Roberts, A. (. (1996). Dissociation in prefrontal cortex of affective and
attentional shifts. Nature, 380, 69-72,

Dodge, K. A, Pettit, G. S., Bates, J. E., & Valente, E. (1995). Social 1'nﬂ)rmatiun-pr()cessing patterns
partially mediate the effect of early physical abuse on later condnet problems. Journal of Abnor-
mal Psychology, 104, 632-643.

Dolan, M., & Fullam, R. (2006). Face affect recognition deficits in personality-disordered offenders:
Association with psychopathy. Psychological Medicine, 36(11), 1563-1569.

Farrington, D. P, & Loeber, R. (2000, Epidemiology of juvenile violence. Child ane Adolescent Psy-
chiatric Clinics of North America, 904, 733-748.

Finger, E. C., Marsh. A, Al Buzas, B., Kamel, N., Rhodes, R, Vythilingham, M., et al. (2007). The
impact of tryptophan depletion and 5-HTTLPR genotype on passive avoidance and response
reversal instrinmental learning tasks. ;V(?un)p.s‘yvh0;)/1(1rm(t(fr)/()gg/, 32(1), 206-215.

Forth, A E., Kosson, D. §.. & Hare, R. D. (2004), The Psychopathy Checklist: Yourh, Version. Toronto:
Multi-Health Systems.

Freedman, M., Black. S., Ebert, P, & Binns, M. (1998). Orbitofrontal frimetion, object alternation and
perseveration. Cerebral Cortex, §(1), 18--27.

Frick, P J. (1995}, Callons—unemotional trajts and conduct problems: A two-factor model of psychopa-
thy in children. Issues in Criminological and Legal Psychology, 24, 4751

Frick, P J., & Hare, R. D 2001). The Antisocial Process Sereening Device, Toronto: Mnlti-Health
Systems.

Frick, P. J.. & Marsee, M. A (2006). Psvchopathy and developmental pathways to antisocial behavior
in youth. In C. J. Patrick (Ed). Handbook of psychopathy (pp. 353-374). New York: Guiltord
Press.




432 VI. PERSPECTIVES ON PSYCHOPATHOLOGY

Irick, P.J. O Brien. B. S.. Wootton, JoML & MeBurnett, K. (1994). Psychopathy and conduct problems
in children. Jowrnal of Abnormal Psychology. 103, 700-707.

Gallagher M., McMahan, R, W., & Schoenbaum, G. (1999). Orbitofrontal cortex and representation of

incentive vahie in associative learning, Journal of Neuroscience, 19. 6610-6614.

Gordon, H. L., Baird, A. A, & End, A, {2004). Functional differences among those high and low on a
trait measure of psychopathy. Biological Psychiatry, 56(7), 516-521. :

Gorenstemn, E. E. (1982). Frontal lobe fimetions in psvehopaths. Jowrnal of Abnormal Psychology, 91,
368-379.

Gorman-Smith, D., & Tolan, P.(1998). The role of exposure to community violence and developmental
problems among inner-city vouth. Detelopment and Psychopathology, 10, 101-116.

Grafman, J., Schwab, K., Warden, D., Pridgen. B. 5., & Brown. H. R. (1996). Frontal lobe injuries,
violence, and aggression: A report of the Vietnam head injury stiudy. Neurology, 46, 1231-1238.

Gray, J. A (1971). The psychology of fear and stress. London: Weidenfold & Nicolson.

Gregg, T. R., & Siegel, A, (2001). Brain structures and neurotransmitters regulating aggression in
cats: Implications for human aggression. Progress in Neuropsychopharmacology and Biological
Psychiatry, 25(1), 91-110.

Hare, R. D. (1970). Psychopathy: Theory and research. New York: Wiley.

Hare, R. D. (19580). A research scale for the assessment of psychopathy in eriminal populations. Per-
sonality and Individual Differences, 1, 111-119.

Hare, R. D. (1991). The Hare Psychopathy Checklist—Revised. Toronto: Multi-Health Svstems.

Hare, R. D. 2003). Hare Psychopathy Checklist—Revised (2nd ed.). Toronto: Multi-Health Systems.

Hare, R. D., Clark, D., Grann, M., & Thornton, D. (2000). Psychopathy and the predictive validity of
the PCL-R: An international perspective. Behavioral Sciences and the Law, 18, 623-645,

Hariri, A. R., Mattay, V. S., Tessitore, A., Kolachana, B., Fera, F. Goldmair, D.. ot al. (2002). Sero-
tonin transporter genetic variation and the response of the human amygdala. Science, 297(5580),
400403,

Harpur, T. J., Hakstian, A. R., & Hare, R. D. (1988). The factor structure of the Psychopathy Checklist.
Journal of Consulting and Clinical Psychology. 56, T41-747,

Hart, S, D., Forth, A. E., & Hare, R. D. (1990). Performance of eriminal psvehopaths on selected neu-
ropsychological tests. Journal of Abnormal Psychology, 99, 374-379.

Hart, 5., Kropp, P. R., & Hare, R. D. (1988). Performance of male psychopaths following conditional
release trom prison. Journal of Consulting and Clinical Psychology, 56, 227-232.

Hartang, C. M., Milich, R., Lynam, D. R, & Martin, C. A. (2002). Understanding the relutions among
gender, disinhibition, and disrptive behavior in adolescents. Journal of Abnormal Psychology,
111{4), 659-664.

Hawes, D. ], & Dadds, M. R. (2005). The treatment of conduct problems in children with callous--
unemotional traits. Journal of Consulting and Clinical Psychology, 73(4), 7T37-741.

Hiatt, K. D.. Schmitt, W. A, & Newman, J. P. (2004), Stroop tasks reveal abnormal selective attention
among psychopathic offenders. Neuropsychology. 18, 50-59.

Hobson, J., & Shine. J. (1998). Measurement of psvchopathy in a UK prison population referred for
long-term psychotherapy. British Journal of Criminology, 38, 504-515.

Hoftman, M. L. (1970). Conscience, personality and socialization techniques. Human Development,
13, 90-1286.

Kawasaki, H., Kantman, O., Danasio, I1., Damasio, A, R., Granner, M., Bakken, H.. et al. (20015,
Single-neuron responses to emotional visnal stirmli recorded in human ventral prefrontal cortes,
Nuture Neuroscience, 4(1), 1516,

Kiehl, K. A. (2006). A cognitive neuroscience perspective on psychopathy: Evidence for paralimbis
system dvsfunction. Psychiatry Research, 142(2-3), 107-128.

Kiehl. K. A., Smith, A, M., Hare, R. D., Mendrek, A., Forster, B. B.. Brink. J.. et al. (2001). Limbis
abnormalities in affective processing by criminal psychopaths as revealed by functional mug
netic resmumce imaging. Biological Psychiatry, 50, 677-684,

King, S. 6.
Long-t(
system,

Kosson. D. §
reliabiti
adolesc

LaPierre, D,
chologic

LeDong, [ E
Leibenluft, K
other ch
Levenston, ¢
Ewmotion
Lyvkken, D. T,
Psycholo,
Lykken. D. T,
Miller, J. D..
impulsivi
Miller, [.. S, ¥
nessed co
Child Py,
Mitehell, D, ¢
reversal: [
ropsycholc
Mitchell, D. G,
mental ley
involving
Mitchell, . G.,
nition: Psy
Abnormal |
Newman, [. P (1
A. E. Forth
(pp. 81-105
Newman, . P, g
pathic offen
Newman, . P, Py
paths: The e
Oxford, M., Cave
between ine
sion. fournal
Panksepp, J. (199,
York: Oxford
Patrick, C. J. (199

330.

Patrick, C. 1., Brad

modnlation. J

Patterson, C. ML &
chological me
Haine, A, (2002). A
factors in the
Psychology an




21. The Development and Neural Bases of Psychopathy 433

King, 5. M. 11999), Escape-related hehavionrs in an unstable. clevated and exposed environment: 11,
Long-term seusitization after repetitive electrical stimulation of the rodent midbrain defence
svstemn. Behavioural Brain Research, 98(1), 127-1142. -

Kosson. . S, Cyterski. T. D, Steuerwald, B. 1, Nenmann, C. S, & Walker-Matthews. §. (2002). The
rehability and validity of the Psvchopathy Checklist: Yontl Version (PCL:YV) in nonincarcerated
adolescent males. Psychological Assessment, (1), 97-109.

LaPierre, D.. Brann, ¢ M. Jo & Hodgins. S. (1995). Ventral frontal deficits in psychopathy: Nenropsy-
chological test findings. Neuropsychologia, 33, 139151

LeDoux, | E. (2000). Emotion circuits in the brain. Annual Review of Neuroscience, 23, 155184

Leibenluft, 12, Blair, R. ). Charney. D. S, & Pine, D. §. (2003). Irritability in pediatric mania and
other childhood psvehopathology. Annals of the New York Academy of Sciences, 1008, 201-218.

Levenston, G. K., Patrick, ¢, L. Bradley, M. M., & Lang, P. J. (2000). The psychopath as observer:
Emotion and attention in picture processing. Journal of Abnormal Psychology, 109, 373-386.

Lykken, D.T(1957). A study of anxiety in the sociopathic personality. Journal of Abnormal and Social
Psychology, 55, 6--10.

Lykken, D.T.(1995). The antisocial personalities. Hillsdale, NJ: Erlbanm.

Miller, . D., Flory, K., Lynam, D. R, & Lenkefeld, C. (2003). A test of the four-factor model of
impulsivity-related traits. Personality and Individual Differences. 34, 14031418,

Miller, L. §.. Wasserman, G, A, Nengebauver, R, Gorman-Sith, D., & Kamboukos, D. (1999). Wit-
nessed community violence and antisocial behavior in high-risk, urban boys. Journal of Clinical
Child Psychology, 28(1), 2—11.

Mitchell, D. G, Colledge, E., Leonard, A, & Blair, R. |. R. (2002). Risky decisions and response
reversal: s there evidence of orbitofrontal cortex dysfunction in psychopathic individuals? Ney-
ropsychologia, 40, 2013-2022.

Mitchell. D. G, Fine, C., Richell, R, A., Newman, C., Lumsden, J., Blair, K. S., etal. (20064). Instru-
mental learning and relearning in individuals with psychopathy and in patients with lesions
involving the amvedala or orbitofrontal cortex. Neuropsychology, 20(3), 280-289.

Mitchell, D. 6., Richell, R. A, Leonard, A, & Blair, R. J. R. (2006b). Emotion at the expense of cog-
aition: Psvehopathic individuals outperform controls on an operant response task. Journal of
Abnormal Psychology, 115(3), 559-566.

Newman, J. P, (1998). Psychopathic hehaviour: An information processing perspective, In D, J. Cooke,
A E Forth, & R, D. Hare (Eds.), Psychopathy: Theory. research and implications for society
(pp. 81-105). Dordrecht, The Netherlands: Kliwer Academie,

Newman, . P, & Kosson., D. S, (1986}, Passive avoidance learning in psyvchopathic and nonpsycho-
pathic offenders. Journal of Abnormal Psychology, 95, 252--256.

Newnu, . P, Patterson, C. M., Howland, E. W., & Nichols, S. L. (1990). Passive avoidance in psycho-
paths: The effects of reward. Personality and Individual Differences, 11, 1101~1114.

Oxtord, M., Cavell, T, A, & Hughes, §. N, (2003). Callous~imemotional traits moderate the relation
between ineffective parenting and child externalizing problems: A partial replication and exten-
sion. Journal of Clinical Child and Adolescent Psychology, 32, 577-585.

Panksepp, J. (1998). Affective neuroscience: The Joundations of human and animal emotions. New
York: Oxford University Press,

Patrick, C. J. (1994). Emotion and psychopathy: Startling new insights, Psychophysiology, 31, 319—
330.

Patrick. C. I, Bradley, M. M. & Lang, P. J. (1993). Emotion in the criminal psychopath: Startle reflex
modulation. Journal of Abnormal Psychology, 102, 8293,

Patterson, C. M., & Newman, J. P.{1993). Reflectivity and learning from aversive events: Toward a psy-
chological mechanism for the syidromes of disinhibition, Psychological Review, 100, 716-736,

Raine. A (2002). Annotation: The role of prefrontal deficits, low antonomic arousal, and early health
factors in the development of antisocial and aggressive hehavior in childven. Journal of Child
Psychology and Psychiatry, 43(4), 4117134,




1
i

434 VL PERSPECTIVES ON PSYCHOPATHOLOGY

Rhee, S H., & Waldman, 1. D. (2002). Genetic and environmental influences on antisocial behavior: A
meta-analysis of twin and adoption studies. Psychological Bulletin, 128(3), 490-529,

Richell, R AL Mitchell, D. ¢, Newman, C., Leonard, A Baron-Cohen, S.. & Blair, R, J. (2003).
Theory of mind and psychopathy: Can psychopathic individnals read the |
Neuropsychologia, 11(5), 523526,

Richell, R, A, Mitchell, D. G. v, Peschardt, K. §., Winston, J. S., Leonard, A, Dolan, R. | et al.
(2005). Trust and distrust: The pereeption of trustworthiness of faces in psychopathic and non-

psychopathic offenders. Personality and Individual Differences, 38, 17351744,

Rilling, J. K., Glenn, A. L. Jairam, M. R, Pagnoni, G., Goldsmith, D. R, Elfenbein, H. A, ot al. P
(2007). Neural correlates of social cooperation and nov-cooperation as a function of psychopathy. 1
Biological Psychiatry, 61(11), 1260-1271.

Schoenbawm, ., Nugent, S. L., Suddoris, M. P, & Setlow, B. (2002). Orbitofrontal lesions in rats impair
reversal but not acquisition of go, no-go odor diseriminations. NeuroReport, 13(6), 885-890),

Schoenbaum, G.. Setlow, B., Saddoris, M. P, & Gallagher, M. (2003). ncod
and acquired value in orbitofrontal cortex
lateral amvedala. Newron, 39(3), 855-867.

Schwab-Stone, M., Chen, ¢, Greenberger, E., Silver, ., Lichtman, J., & Vovee, C. ( 1999). No safe
haven: 11. The effects of violence exposure on urban youth. Journal of the American Academy of
Child and Adolescent Psychiatry, 38(4), 359-367.

Siever, L. |, Torgersen, S., Gunderson, §. G, Livesley, W. J., & Kendler, K. §. (2002). The border-
line diagnosis: 11, tdentifving endophenotypes for genetic studies. Biological Psychiatry, 51(12),
964-968.

Strawn, J. R., & Geracioti, T. D., Jr(2008). Noradrenergic dysfunction and the psychopharmacology
of posttraumatic stress disorder. Depression and Anxiety, 25(3), 260-271.

Trasler, G. (1978). Relations hetween psychopathy and persistent criminality: Methodological and
theoretical issues. In R. D, Hare & D. Schalling (Eds.), Psychopathic behaviour- Approaches to
research. Chichester, UK: Wiley,

Verona, E., Patrick, C. J., Curtin, 11, Bradley, M. M., & Lang, P. J. (2004), Psychopathy and physi-

anguage of the eves'?

g predicted onteome
wring cue sampling depends upon input from haso-

ological response to emotionally evocative sonnds. Jowrnal of Abnormal Psychology, 113(1), ! Autism is

99-108. ¢ e
P ) S, I, PR S YT AR S ; nication hek
Viding, E.. Blair, R. J. R Moffitt, T. E.. & Plomin, R, (2005). Evidence for substantial genetic risk for

psvchopathy in 7-year-olds. Journal of Child Psychology and Psychiatry, 46, 592-597. Illdlcatc that
Whalen, P. J.. Shin, L. M., Melnerney, S. C., & Ranch, S. L. (1998). Greater fMRI activation to fearful : 150 persons-
Vs angry expressions in the amygdaloid region. Society for Neuroscience Abstracts, 24, 6932, drome, childl
Whiteside, 8. P, & Lynam, D. R. (2001). The five factor model and impulsivity: Using a structural and affective
model of personality to understand impulsivity. Personality and Individual Differences, 30,
669-689,
Williams, K. M., Paulhus, D. L. & Hare, R. D. (2007). Capturing the four-f

and genetics |
tion and treat
brain and bel,
improved outc

We propo

actor structure of psy-
chopathy in college students via self-report. Journal of Personality Assessment, §8(2), 205-219.
Willianwson, S., Hare, R. D., & Wong, S. (1987). Violence: Criminal psychopaths and their victims,
Canadian Journal of Behavioural Science, 19, 4541632, gence, illustral
Wootton, J. M., Frick, P. J.. Shelton, K. K., & Silverthorn, P (1997). Ineffective parenting and child- ; o
S . : , . i ) wth genetie a
hood conduct problems: The moderating role of callons—unemotional traits, Journal of Consuls- ton of inf
ing and Clinical Psychology, 65, 292300, : mobinfants

factors is a focq

risk factors (ges
g a child’s pat
mteractions het
critical input in
during early sen
this mediationa]




