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Abstract
Cognitive remediation is a treatment approach with the potential to translate basic science into more specific,
mechanism-based interventions by targeting particular cognitive skills. The present study translated understanding
of two well-defined cognitive-affective dysfunctions into novel deficit-matched interventions and evaluated whether
cognitive remediation would demonstrate specific and generalizable change. Two antisocial subtypes, individuals
with psychopathy and externalizing traits, are characterized by cognitive-affective problems that predispose them to
engage in significant substance abuse and criminal behavior, culminating in incarceration. Whereas individuals with
psychopathy fail to consider important contextual information, individuals with externalizing traits lack the capacity
to regulate affective reactions. Training designed to remedy these subtype-specific deficits led to improvement on
both trained and nontrained tasks. Such findings offer promise for changing neural and behavioral patterns, even for
what many consider to be the most recalcitrant treatment population, and presage a new era of translating cognitiveaffective science into increasingly specific and effective interventions.
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Cognitive impairments are a persistent and functionally
relevant feature of most mental health problems. Such
impairments span multiple domains and are more closely
linked to functional outcomes than severity of clinical
symptomatology, making them a treatment priority
(Trivedi, 2006). In the past decade, there has been strong
interest in understanding the mechanisms of behavior
change and developing effective treatments that capitalize on this understanding. One particularly promising
and innovative treatment strategy, cognitive remediation,
attempts to train individuals in cognitive skills that have
been found to be deficient in various forms of psychopathology (Klingberg, 2010). Most prominently, researchers
have evaluated the efficacy of cognitive remediation as a
strategy for improving working memory in disorders with
known executive function abnormalities, such as attention-deficit/hyperactivity disorder and schizophrenia

(Shipstead, Redick, & Engle, 2012; Stevenson, Whitmont,
Bornholt, Livesey, & Stevenson, 2002; Wykes, Huddy,
Cellard, McGurk, & Czobor, 2011). Although the prospect
of cognitive remediation has been met with high enthusiasm, its application to various populations has been
limited and the crucial test of assessing the translation of
specific skills to generalizable skills has not been rigorously evaluated. As highlighted in recent prominent critiques, cognitive remediation will be an abstract hope
rather than a meaningful advance until these central
issues are remedied (Shipstead et al., 2012). In the present study, we go a step further by, first, using progress
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made in specifying unique cognitive-affective processes
associated with two antisocial subtypes to develop distinct cognitive remediation interventions and, second,
evaluating the extent to which the interventions demonstrate specific and generalizable change in these
processes.
Two antisocial subtypes, offenders with psychopathy
and externalizing traits,1 are associated with significantly
higher rates of antisocial activity and substance abuse
than other offenders, and represent particularly high-risk
populations. Reflecting their high risk, these individuals
account for the majority of failed treatment efforts within
the penal system (Barbaree, 2005; Compton, Cottler,
Jacobs, Ben-Abdallah, & Spitznagel, 2003; Salekin, Worley,
& Grimes, 2010). Although offenders with psychopathy
and externalizing traits are relatively resistant to traditional therapies, quite likely because they were not
designed to address the relatively unique cognitive-
affective dysfunctions associated with these subtypes
advances in knowledge concerning cognitive remediation highlight new treatment options for addressing their
psychopathology.
Over the past several decades, discoveries in neurobiology, cognitive neuroscience, and other science disciplines have led to significant revisions to our understanding
of the etiopathogenesis of antisocial behavior. Although
individuals with psychopathy and those with externalizing traits have similar phenotypic expressions, including
violent behavior, impulsivity, and substance abuse, they
are associated with distinct cognitive-affective dysfunctions (Hare, 2006; Hicks, Markon, Patrick, Krueger, &
Newman, 2004; Patterson & Newman, 1993).
Broadly speaking, the behavior of individuals with
psychopathy reflects a callous, fearless, irresponsible disposition that stems from a lack of self-monitoring and
emotional depth. Some studies report blunted reactivity
to aversive events and poor fear conditioning in individuals with psychopathy (Birbaumer et al., 2005; Patrick,
Bradley, & Lang, 1993), which investigators commonly
attribute to a fundamental deficit in emotional reactivity.
However, there is substantial evidence that these emotion
deficits are moderated by experimental context. Newman
and colleagues propose that this context specificity is
associated with a core dysfunction in the adaptive deployment of selective attention that impedes information processing in individuals with psychopathy. More specifically,
it is suggested that an early attention bottleneck filters
and processes multidimensional information in serial,
rather than simultaneously, thus hindering the processing
of information that conflicts with goal-directed behavior
(Baskin-Sommers, Curtin, & Newman, 2011). For individuals with psychopathy, the bottleneck creates an advantage in many situations that require individuals to filter
potential distracters (Hiatt, Schmitt, & Newman, 2004;

Mitchell, Richell, Leonard, & Blair, 2006; Wolf et al., 2012;
Zeier, Maxwell, & Newman, 2009), but this advantage is
counterbalanced by their reduced ability to attend to
multiple ongoing streams of information (BaskinSommers, Curtin, & Newman, 2013; Glass & Newman,
2009; Newman & Kosson, 1986). Consequently, this
trade-off results in a tendency to overlook important
information unless it is directly related to their goaldirected focus of attention.
In support of this model, across diverse experimental
paradigms, such as passive avoidance learning, instructed
fear conditioning, moral decision making, and picture
viewing, offenders with psychopathy display normal
responses (e.g., behavioral inhibition, fear-potentiated
startle, emotion-modulated startle, amygdala activation,
and electrodermal activity) to affective information when
it is part of their goal-directed task or embedded in a
perceptually simple display (Baskin-Sommers et al., 2011,
2013; Dadds et al., 2006; Decety, Chen, Harenski, &
Kiehl, 2013; Meffert, Gazzola, den Boer, Bartels, &
Keysers, 2013; Newman, Curtin, Bertsch, & BaskinSommers, 2010; Newman & Kosson, 1986; Sadeh &
Verona, 2012). Yet their reactions to the same affective
stimuli are deficient, relative to offenders without psychopathy, if their attention has been allocated to an alternative goal or complex aspect of the situation (see
Newman & Baskin-Sommers, 2011, for review). Combined,
these studies show that affective and inhibitory deficits
can appear and disappear in participants with psychopathy depending on whether or not affective or inhibitory
information is congruent with their goal (Brazil et al.,
2012; Glass & Newman, 2009; Hiatt et al., 2004; Sadeh &
Verona, 2008, 2012). Functionally, this cognitive-affective
deficit in attention to context results in a myopic perspective on decision making and goal-directed behavior, such
that individuals with psychopathy are adept at using
information that is directly relevant to their goal to effectively regulate behavior (e.g., modulate behavior and
ignore emotions to con someone), but display impulsive
behavior (e.g., quitting one’s job in the absence of an
alternative one) and egregious decision making (e.g.,
seeking publicity for a con while wanted by police) when
information is beyond their immediate focus of attention.
By contrast, the behavior of individuals with externalizing traits reflects hyper-reactivity to emotional and
other motivationally relevant cues, excessive reward
seeking, intense hostility, and other strong urges that
overwhelm inhibitory and cognitive controls. These individuals display exaggerated reactivity to affective stimuli
(Baskin-Sommers, Wolf, Buckholtz, Warren, & Newman,
2012; Frick & Morris, 2004; Iacono, Malone, & McGue,
2008; Mullin & Hinshaw, 2007), have difficulty deploying
executive functions (Endres, Rickert, Bogg, Lucas, & Finn,
2011), and struggle to regulate their intense emotional
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reactions (Daughters, Lejuez, Kahler, Strong, & Brown,
2005; Malterer, Glass, & Newman, 2008). Increasing evidence suggests that though individuals with externalizing
traits have a tendency to overreact to emotion information and display deficits in executive functions, these tendencies do not appear to impact behavior unless
processing emotion and employing executive functions,
such as cognitive control, is required (Baskin-Sommers
et al., 2014; Sadeh et al., 2013). More specifically, it
appears that individuals with externalizing traits are
prone to overallocate cognitive resources to potentially
relevant stimuli in situations that foster an expectation
that motivationally significant events will occur. And,
moreover, that such overallocation depletes resources
available for processing subsequent stimuli and the
implementation of capacity limited executive functions
(e.g., inhibition, shifting, and control) that normally modulate ongoing behavior (Baskin-Sommers & Newman,
2013).
This concomitant deficit in cognitive control and affective hyperreactivity is mirrored in the tendency for individuals with externalizing traits to demonstrate strong
attentional orienting to salient reward cues (Avila &
Parcet, 2001), dysregulated responding in the presence of
salient goal stimuli (Bachorowski & Newman, 1990), an
exaggerated deficiency in identifying secondary targets
in the attentional blink task (Baskin-Sommers et al.,
2012), failure to inhibit reward seeking responses, difficulty classifying rare or unexpected stimuli in the oddball
task (Bernat, Nelson, Steele, Gehring, & Patrick, 2011),
and deficits in delay discounting during gambling tasks
(Bobova, Finn, Rickert, & Lucas, 2009). In each of these
instances, individuals with externalizing traits react
strongly to motivationally salient information (e.g., unexpected information, goal-relevant reward, punishment,
threat), particularly when they are prepared to make a
practiced, dominant response. Thus, individuals with
externalizing traits may be disinhibited because of an
inability to engage in cognitive control under affectively
charged circumstances (Sadeh et al., 2013). This deficit in
affective cognitive control leaves individuals with externalizing traits vulnerable to reactive behavior and a tendency to let dominant responses override cognitive
control. According to Skeem and colleagues (2004) individuals with externalizing traits of this type may be
described as “anxious, emotionally volatile, hostile, and
impulsive, and they are heavy substance abusers”
(p. 399). Accordingly, reactivity to affective information
and deficiencies in executive function may enhance the
ability of individuals with externalizing traits to engage in
pleasure seeking (e.g., risky sexual behaviors, substance
use) more wholeheartedly, display extraverted interpersonal tendencies (e.g., be outgoing or hot-headed), but
also act in an impulsive manner, particularly when in an

47
affectively charged situation (e.g., criminal activity, gambling, fight in reaction to a threat or insult).
Although psychopathy and externalizing traits both
encompass antisocial behavior (e.g., aggression, substance abuse, impulsivity), there is increasing evidence
that these antisocial subtypes are associated with distinct
cognitive-affective deficits. More specifically, in the
domains of emotion and executive functions, individuals
with psychopathy versus externalizing traits often display
remarkably different cognitive-affective functioning (see
Baskin-Sommers & Newman, 2013, for review). Whereas
individuals with psychopathy are associated with an
emotionally “cold” style, individuals with externalizing
traits are associated with an emotionally “hot” style. For
instance, using startle as an indirect measure of amygdala
functioning, numerous studies find that individuals with
psychopathy display reduced startle potentiation, but
individuals with externalizing traits display excessive
startle potentiation in affective picture viewing and fear
conditioning paradigms (Baskin-Sommers, Curtin, Larson,
Stout, Kiehl, & Newman, 2012; Baskin-Sommers, Curtin,
& Newman, 2012; Vaidyanathan et al., 2011). Similarly,
individuals with psychopathy demonstrate superior distress tolerance, a measure of affective regulation, whereas
individuals with externalizing traits demonstrate poor
distress tolerance (Sargaent, Daughters, Curtin, Schuster,
& Lejuez, 2011). With regard to executive functions, individuals with psychopathy do not display deficits in executive function tasks, and at times demonstrate superior
executive functioning, whereas individuals with externalizing traits demonstrate poor cognitive control, conflict
monitoring, and working memory (Blair et al., 2006;
Dolan, Bechara, & Nathan, 2008; Endres et al., 2011;
Morgan & Lilienfeld, 2000). As a result of these differences in cognitive-affective functioning, progress in
understanding and treating the serious behavior problems associated with psychopathy and externalizing traits
depends on disentangling and targeting these subtypespecific dysfunctions.
Building on the substantial scientific progress identifying and distinguishing the dysfunctional cognitive-affective processes associated with psychopathy and
externalizing traits, the present study sought to develop
novel cognitive remediation training that targets the processes associated with these two antisocial subtypes.
That is, with appropriate training, individuals with psychopathy who are normally oblivious to important affective, inhibitory, and punishment cues that contraindicate
ongoing goal-directed behavior may learn to attend to
context, notice important interpersonal and situational
cues, and notice changes in their environment. Conversely,
individuals with externalizing traits may learn to engage
affective cognitive control by acting rather than overreacting to affective information such as insults and other
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motivationally salient information like monetary gains
and, thus, avoid depletion of their executive function
capabilities.

Method
Participants
A total of 141 participants were screened for eligibility. A
prescreen of institutional files and assessment materials
were used to exclude individuals who performed below
the fourth-grade level on a standardized measure of reading or math achievement, who scored less than 70 on a
brief measure of IQ (Zachary, 1986), or who had diagnoses of schizophrenia, bipolar disorder, or psychosis, not
otherwise specified. The intelligence cutoff and exclusion of major psychopathology were used primarily to
reduce the contribution of these extraneous influences
on the assessment of performance. In addition, all participants were between the ages of 18 and 45 because antisocial behavior has been found to change with advancing
age (Hare et al., 1990; Steffensmeier, Allan, Harer, &
Streifel, 1989). After the initial assessment, 124 eligible
male offenders with psychopathy or externalizing traits
were randomly assigned to one of two trainings (see Fig.
S1 available online for the CONSORT diagram). An additional 21 participants were excluded due to institutional
transfer or aberrant performance data (i.e., regression
outliers based on Studentized residuals Bonferronicorrected p values < .05). The final sample consisted of
103 inmates. All participants provided written informed
consent according to the procedures set forth by the
University of Wisconsin–Madison Human Subjects
Institutional Review Board. Participants were also
informed that their decision to take part in the project or
to refuse would have no influence on their status within
the correctional system.
All participants were assessed using file information
and a semistructured interview that lasted approximately
60 min and provided sufficient information to diagnose
psychopathy and externalizing traits using the
Psychopathy Checklist–Revised (PCL-R) (Hare, 2003).
The PCL-R is considered the gold standard measure of
antisocial subtypes/psychopathy, particularly with incarcerated samples. This measure contains 20 items that are
rated 0, 1, or 2 according to the degree to which a characteristic is present significantly (2), moderately (1), or
not at all (0) and identifies individuals displaying a combination of disinhibited traits (i.e., impulsivity, irresponsibility), a chronic antisocial lifestyle, and a variety of
interpersonal and affective symptoms (i.e., callousness,
glibness, superficial charm, shallow emotions).
Factor-analytic studies of the PCL-R have revealed a
variety of factor solutions, but many studies of

psychopathic behavior employ the two-factor model
owing to the relatively reliable and distinct correlates
associated with these two factors (Hare, 2003; Harpur,
Hare, & Hakstian, 1989). Whereas PCL-R Factor 2 taps the
impulsive and chronic antisocial tendencies that are common to most antisocial subtypes the Factor 1 items tap
the interpersonal (charm, grandiosity, and deceitfulness/
conning) and affective (lack of remorse, empathy, and
emotional depth) features that distinguish psychopathy
from other antisocial subtypes. Of particular relevance to
this study, a wealth of evidence serves to link Factor 2
with externalizing traits and diagnoses. For instance, individuals with high PCL-R Factor 2 scores display similar
symptoms and external correlates as individuals with
antisocial personality disorder, high levels of externalizing traits, and low constraint (Patrick, 2007, 2008; Patrick
et al., 1993; Vaidyanathan et al., 2010). Direct investigations of the association between PCL-R Factor 2 symptoms and the externalizing dimension demonstrate a
high degree of correspondence, especially when controlling for PCL-R Factor 1 scores (e.g., Patrick, Hicks,
Krueger, & Lang, 2005). In addition, there is substantial
evidence that the cognitive-affective correlates associated
with the unique variance of PCL-R Factor 2 resemble
those associated with externalizing traits and diagnoses
and, moreover, differ predictably from those associated
with PCL-R Factor 1 and PCL-R Total scores (e.g., BaskinSommers, Zeier, & Newman, 2009; Patrick, 2007).
Based on this evidence, we grouped participants using
the PCL-R factor scores to distinguish psychopathic and
externalizing subtypes (see also Patrick et al., 1993).
More specifically, we identified participants who scored a
12 or greater on impulsive-antisocial (Factor 2) items and
then divided them into two subgroups using the sample
median for interpersonal-affective (Factor 1) items. Given
that psychopathy is classically defined as the combination of interpersonal-affective (i.e., Factor 1) and impulsive-antisocial (i.e., Factor 2) traits, participants who
scored a 12 or greater on Factor 2 and above the median
on Factor 1 items were assigned to the psychopathy
group. Participants who scored a 12 or greater on Factor
2, but below the median on Factor 1 items, were assigned
to the externalizing group.

Procedure
Briefly, prior to testing or training, all participants completed an assessment session. Initially participant eligibility was established using a life-history interview, the
PCL-R (Hare, 2003), and institutional files to establish
their appropriate subtype-based group. Using this information, all eligible participants were randomly assigned
to one of two cognitive remediation trainings, with the
constraint that participants were equally likely to be
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drawn from the psychopathy and externalizing groups.
Moreover, within antisocial subtype, participants assigned
to the two trainings were matched with regard to age, IQ,
and ethnicity (see Fig. S1). Matching for the cognitive
remediation training groups was conducted using a nearest neighbor method.
At least one week after the assessment session, all
inmates, regardless of training assignment, completed a
battery of behavioral (e.g., accuracy and reaction time)
and psychophysiological (e.g., fear-potentiated startle
and event-related potential) assessments, over two sessions that evaluated the cognitive-affective deficits typically associated with these antisocial subtypes. This
battery included five tasks that have been previously
used to tap and distinguish the cognitive-affective processes associated with psychopathy and externalizing
traits (see the Supplemental Material). Three of the tasks,
instructed fear conditioning, modified Stroop, and lexical
decision, primarily evaluate the attention to context deficit present in individuals with psychopathy. Consistent
with their limited processing of context, previous research
indicates that individuals with psychopathy: (a) display
deficient fear potentiated startle, particularly when attention is engaged prior to presentation of the threat-relevant information (Baskin-Sommers et al., 2011), (b)
display less interference to distracting contextual information on modified Stroop tasks (e.g., Hiatt et al., 2004),
and (c) display less responsiveness to the task-irrelevant,
emotion connotations of the word and thus less emotion
facilitation on lexical decision tasks (Lorenz & Newman,
2002a, 2002b; Williamson, Harpur, & Hare, 1991).
Conversely, externalizing is unrelated to these three performance dysfunctions (Baskin-Sommers et al., 2012;
Hiatt et al., 2004; Lorenz & Newman, 2002b). Two of the
tasks, n-back and Paced Auditory Serial Addition Task–
Computerized, are purported to measure principally the
affective cognitive control deficits present in individuals
with externalizing traits. Related to their difficulty balancing the demands on affective processing and executive
functioning, previous research indicates that individuals
with externalizing traits (a) perform poorly during the
n-back on trials that place demands on cognitive control
and provide incentives for performance (Baskin-Sommers
et al., 2014) and (b) display poor distress tolerance on the
Paced Auditory Serial Addition Task (Lejuez, Kahler, &
Brown, 2003; Sargaent et al., 2011). By contrast, there is
no evidence that individuals with psychopathy show similar deficits on these tasks (e.g., Sargaent et al., 2011).
Therefore, each of these pre-post tasks was selected to
capture the unique cognitive-affective deficits associated
with each of the antisocial subtypes.
One week following the pretraining assessment sessions, inmates began a once a week, hour per session
computerized training program for 6 consecutive weeks.
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This study employed a fully crossed 2 × 2 design, where
half of the inmates received cognitive remediation training (three computerized tasks per training) that matched
their specific cognitive-affective deficit and half received
a treatment that did not match their deficit (but matched
the deficit of the other subtype of antisocial offender). As
such, this design included two active treatments and two
antisocial subtypes with distinct treatment needs to evaluate the specificity of change. Addressing the psychopathic-specific deficit, attention to context (ATC) training
focused on learning to attend to and integrate contextual
cues present in the environment. Three tasks, reversal
learning (Budhani, Richell, & Blair, 2006), divided visual
field (Kosson, 1998; Llanes & Kosson, 2006), and affective
gaze (Baskin-Sommers & Newman, 2014), require ATC
functioning and provide individuals with practice noticing changes in contextual information, such as rule
changes and using emotion information to modulate
behavior. By contrast, affective cognitive control (ACC)
training was designed to address the externalizing-specific deficit and provide individuals with practice inhibiting behavior, particularly under motivational or affective
contexts. Three tasks, breath holding (Sütterlin et al.,
2013), incentivized Go-Stop (Albrecht, Banaschewski,
Brandeis, Heinrich, & Rothenberger, 2005; Avila & Parcet,
2001; Schuckit et al., 2012), and Simon (Lu & Proctor,
1995; Simon & Rudell, 1967), tap ACC functioning and
place demands on the basic employment of cognitive
control, such as task switching, as well as on the concurrent engagement of cognitive control and affective processing (e.g., performing a task in the face of distress
[uncomfortable feelings] or motivating cues [monetary
incentives]). Rather than training performance on a particular task as done in previous cognitive remediation
research, in both training programs, we attempted to
develop a more broad-spectrum and generalizable skill
by using three different, albeit conceptually related, tasks
to address each cognitive-affective deficit.
One week after the end of the 6-week training period,
inmates completed a posttraining assessment battery,
over two sessions, that was identical to the one that was
administered pretraining. The pre/post tasks and the
training tasks were conceptually related, but constituted
distinct assessments of the cognitive-affective deficits
operating in these antisocial subtypes (Fig. 1). Use of
these pre-post assessments provided a means to assess
whether that the effects of training transfers (i.e., generalizes) to untrained tasks, and moreover, that training can
affect a network of related cognitive abilities. Overall, by
using multiple measures of each construct and explicitly
evaluating their effects within the 2 × 2 design, we are
able to rigorously define the key cognitive-affective processes, control for nonspecific treatment effects, and
specify mechanism-specific change.
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Antisocial
Subtype:

Psychopathy

Externalizing

Psychobiological
Deficit:

Poor Attention
to Context

Poor Affective
Cognitive Control

(measured by behavior
and psychophysiology)

(measured by behavior
and psychophysiology)

Attention
to Context

Affective
Cognitive Control

Integrate
contextual cues

Act
don’t overreact

Training
Focus:

Reduce the
Deficit

Minimal
Change in
the Deficit

Reduce the
Deficit

Fig. 1. Study design. Prior to training, all inmates completed a battery of behavioral and psychophysiological assessments that evaluated the cognitive-affective deficits typically associated with these antisocial subtypes. Using a fully
crossed 2 × 2 design, inmates were then randomly assigned to one of two computerized training programs, where half
of the inmates received a cognitive remediation training (three computerized tasks) that matched their specific cognitiveaffective deficit (solid line) and half received a treatment that did not match their deficit (but matched the deficit of the
other subtype of antisocial offender; dashed line). At the end of 6 weeks of training, inmates completed a posttraining
assessment battery that was identical to the one that was administered pretraining.

Data analysis
Analysis of training and pre-post measures was performed separately and occurred in multiple stages. First,
for both training and pre-post tasks, representative measures (see Supplemental Material) from each task were
extracted. Second, change scores were calculated. For
each training task, a change score over the 6 sessions of
training was calculated using within-subject regression,
such that each of the training data points was regressed
on session number and higher beta values represent
greater change over training. Within the pre-post tasks,
change scores were calculated by subtracting scores at
pre from scores at post, for each pre-post measure, such
that higher numbers always represent improvement in
performance. Third, separate repeated measures analysis
of variance (ANOVA) models were run for the ATC training (3 tasks × 2 antisocial subtypes), ACC training (3 tasks
× 2 antisocial subtypes), and pre-post tasks (5 tasks ×
2 antisocial subtypes × 2 training types). For the two
training programs and pre-post assessments, preliminary
ANOVAs revealed no interactions of task with group or
training type, but a significant between-group main effect
(p < .05). Therefore, for each training program and the

five task pre-post assessment, we collapsed across task
and calculated a standardized (z score) average change
score. These standardized averages of change are the
measures presented in the primary results reported later.
Finally, despite the statistical justification for combining
the pre-post measures, these tasks were selected a priori
as indicators of psychopathy (3 tasks) and externalizing
(2 tasks) deficits, respectively. Therefore, following the
aggregate pre-post analyses, we present the more specific analyses that focus separately on the psychopathyrelated and externalizing-related pre-post tasks. Partial
eta-square (ηp2) values are reported as an index of effect
size.

Results
The results demonstrated the potential of using cognitive
remediation training to bring about subtype-specific
improvement in dysfunctional cognitive-affective mechanisms. First, using linear regression, we examined the
relationship between antisocial subtype and change in
cognitive performance over the 6-week training period. A
significant two-way interaction between antisocial subtype (psychopathy, externalizing) and training type (ATC,
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Psychopathy

Externalizing

ACC
*

*

Psychopathy

Externalizing

0.5

0.0

–0.5

–1.0

Group

Group
Fig. 2. Differential effects of subtype-specific training. Only the targeted antisocial subtype, individuals with psychopathy completing ATC
training or individuals with externalizing traits displayed ACC training,
displayed significant improvement in performance over the six-week
training period. Individuals who received a training that did not match
their deficit (i.e., individuals with psychopathy who completed ACC
and individuals with externalizing traits who completed ATC) did not
show improvement in performance. Asterisks indicate significant differences. ACC = affective cognitive control; ATC = attention to context.

ACC), F(1, 99) = 13.16, p < .001, ηp2 = .12, indicated that
only the deficit-matched antisocial subtype displayed significant improvement in training task performance over
time (Fig. 2). That is, individuals with psychopathy
improved significantly (p < .01) during ATC training (M =
0.45, SE = 0.16, ηp2 = .26), which was developed to target
their cognitive-affective deficit, whereas individuals with
psychopathy who received the non-deficit-matched ACC
training did not improve with training (M = −0.33, SE =
0.16, ηp2 = .16). Conversely, individuals with externalizing
traits demonstrated significant (p = .05) improvement
during ACC training (M = 0.20, SE = 0.17, ηp2 = .02),
which was designed to address their cognitive-affective
deficit, but failed to improve during ATC training (M =
−0.28, SE = 0.18, ηp2 = .11).
Next we examined the generalizability of this training
to a battery of pre-post tasks selected to assess the cognitive-affective deficits associated with these antisocial subtypes. Examination of the pre-post tasks revealed a
significant two-way interaction (training type × antisocial
subtype), demonstrating that individuals who received
training that matched their cognitive-affective deficit not
only improved on trainings but also demonstrated significant improvement across all five of the pre-post measures,
F(1, 99) = 12.87, p < .001, ηp2 = .12 (Fig. 3). Examination
of the within-antisocial subtype simple effects revealed

Fig. 3. Effect of training on pre-post tasks. Individuals who received
the training that matched their cognitive-affective deficit (i.e., individuals with psychopathy who completed ATC and individuals with externalizing traits who completed ACC) displayed significant improvement
in performance on tasks that were different than their training. Hence,
these individuals showed generalizability of training to other measures.
Antisocial individuals who received a training that did not match their
deficit (i.e., individuals with psychopathy who completed ACC and
individuals with externalizing traits who completed ATC) did not show
improvement in cognitive- functioning. Asterisks indicate significant differences. ACC = affective cognitive control; ATC = attention to context.

that individuals with psychopathy who received ATC
training displayed significantly (p < .01) greater improvement on the pre-post battery (M = 0.31, SE = 0.14, ηp2 =
.21) than individuals with psychopathy who received ACC
training (M = −0.15, SE = 0.14, ηp2 = .04). Conversely, individuals with externalizing traits who received ACC training displayed significantly (p = .02) greater improvement
on the pre-post battery (M = 0.19, SE = 0.15, ηp2 = .05)
than individuals with externalizing traits who received
training in ATC (M = −0.43, SE = 0.16, ηp2 = .23). Taken
together, these results indicate that the individuals with
psychopathy and externalizing traits are capable of overcoming their subtype-specific deficits with practice and
that receiving deficit-matched training results in generalizable change in these subtype-specific deficits.
Although preliminary analyses indicated that there
was no interaction among the five pre-post tasks, three of
the pre-post measures were selected, a priori, to assess
the psychopathy-related dysfunction in ATC, whereas
two of them primarily assessed the externalizing-related
dysfunction in ACC. Therefore, secondary analyses were
conducted to examine the generalizability of training to
the group of tasks related to the psychopathy dysfunction and the group of tasks related to the externalizing
dysfunction in two separate ANOVAs.
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Consistent with the primary analysis, within the psychopathy-related pre-post measures, a significant twoway interaction between antisocial subtype (psychopathy,
externalizing) and training type (ATC, ACC), F(1, 99) =
11.20, p < .001, ηp2 = .10, indicated that only the deficitmatched antisocial subtype displayed significant improvement in pre-post performance over time. Examination of
the simple effects revealed that individuals with psychopathy who received the ATC training (M = 0.42, SE = 0.18,
ηp2 = .14) displayed significantly (p = .01) more change on
the psychopathy-related pre-post measure than those
who received the ACC training (M = −0.12, SE = 0.14,
ηp2 = .03). With regard to the externalizing-related prepost measures, a significant two-way interaction between
antisocial subtype (psychopathy, externalizing) and training type (ATC, ACC), F(1, 99) = 4.97, p = .03, ηp2 = .05,
indicated that only the deficit-matched antisocial subtype
(i.e., individuals with externalizing traits versus psychopathy) displayed improvement in pre-post performance over
time. However, comparison of individuals within antisocial subtype, indicated that individuals with externalizing
traits who received a deficit-matched ACC training (M =
0.22, SE = 0.23, ηp2 = .04) did not display significantly (p =
.15) more change from pre to post than individuals with
externalizing traits who received a non-deficit-matched
ATC training (M = −0.27, SE = 0.15, ηp2 = .13).

Discussion
This study compared novel cognitive remediation training programs for individuals with psychopathy and
externalizing traits. Results demonstrate that training
designed to remedy the distinct deficits of these two
antisocial subtypes resulted in differential improvement
on both trained and nontrained (pre-post) tasks.
Moreover, these effects were specific to the group who
received deficit-matched training. Research in psychopathology proceeds on the assumption that identification
of core cognitive-affective mechanisms that predispose
or maintain psychopathology will ultimately result in significantly improved treatment and prevention of problematic behavior. Yet, to date, evidence for the successful
translation of such progress into specific and meaningful
interventions is surprisingly limited (Wampold, 2007).
This paradox is particularly evident in the treatment of
antisocial psychopathology. Although antisocial individuals are relatively resistant to traditional therapies,
advances in knowledge concerning their cognitive-
affective deficits, and recent progress in cognitive remediation, highlight new treatment options for addressing
their costly criminal behavior and chronic substance
abuse. The present study represents a major step in
identifying, developing, and evaluating mechanismbased interventions for these individuals.

Consistent with hypotheses, individuals with psychopathy who received the deficit-matched training improved
on the ATC-specific training tasks. In addition, their significant improvement on a separate group of laboratory
measures indicated that they mastered a generalizable
cognitive skill. Given explicit practice and skill building
in balancing attention between primary and peripheral
information, individuals with psychopathy became more
responsive to an array of affective and nonaffective information on an aggregate measure of cognitive-affective
functioning and on specific measures that more directly
tapped the psychopathy-related dysfunction. Individuals
with psychopathy have long been considered among the
most dangerous and difficult to treat individuals; however, the present results suggest that their cognitive-affective dysfunctions may be trained and rehabilitated.
Individuals with externalizing traits who received
appropriate training also improved, demonstrating an
enhanced ability to act rather than overreact to affective
and motivationally salient information and, thus, avoid
depletion of their executive function capabilities. More
specifically, individuals with externalizing traits displayed
significant improvement on the training tasks. However,
evidence for the relative superiority of ACC over ATC training in yielding generalizable change (i.e., pre-post), particularly on tasks purported to tap primarily ACC
functioning, was limited. Even though individuals with
externalizing traits who received ACC training descriptively showed improvement on the pre-post measures, the
significance of the interaction was largely attributable to
the degraded posttask performance of individuals with
externalizing traits who completed the ATC training. That
is, individuals with externalizing traits who received ATC
training appeared to exhibit iatrogenic effects of treatment,
suggesting that receiving a treatment unrelated to their
deficit may actually exacerbate their hyperreactivity to
negative events or feedback (see also Pardini, Lochman, &
Powell, 2007; Pasalich, Dadds, Hawes, & Brennan, 2011).
Given the intractable nature of their deficits and longstanding pessimism about treating antisocial subtypes,
these results, particularly those for individuals with psychopathy, highlight the substantial potential for addressing
the disinhibited and costly behavior of antisocial individuals by identifying and targeting their specific cognitiveaffective deficits. The promise of basic research in
experimental psychopathology is to identify specific dysfunctional processes that may be used to treat and prevent
costly clinical syndromes. Armed with such information, it
is possible to employ powerful research designs to
advance the technology of clinical interventions.
Specifically, once identified, investigators can measure the
dysfunctional process, manipulate it through intervention,
measure the predicted change, and examine the extent to
which change in the putative deficits yields desired
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changes in psychological and brain functioning and, more
importantly, in clinical outcomes. In contrast to generic
and static interventions, this scientific approach promotes
the initiation, personalization, and maintenance of behavior change by integrating work across theoretical and
methodological domains. Of course, though, more work is
needed to increase the focus and depth at each level of
treatment development, from the conceptualization of the
phenotype to the prediction of clinical outcomes.
A significant challenge to developing deficit-specific
interventions relates to the specification of the phenotype and selection of representative measures. For
decades, research on psychopathy has benefitted from
the existence of a well-validated and widely used assessment of the syndrome (viz., the PCL-R). In turn, the associations between the PCL-R, particularly high scores of
both Factor 1 and Factor 2, and specific process-relevant
laboratory measures are well established. By contrast, the
study of externalizing is less developed, in that there is
no widely agreed on measure of trait externalizing and,
thus, the evidence linking any specific measure of externalizing traits with particular measures of cognitive-
affective dysfunction is less well established.2 It is possible
that, relative to psychopathy, the externalizing effects in
the present study demonstrate less specificity because
these traits were measured using a scale that overlaps
with psychopathy (i.e., PCL-R Factor 2 versus a more distinctive index of externalizing such as low constraint) or
that the assessment of the mechanism requires further
refinement. Given the heterogeneity of antisocial subtypes, more work is needed to identify more powerful
methods for characterizing individuals with relatively distinct and homogeneous cognitive-affective deficits. In
this way, there is the potential to develop a richer and
incremental science of behavior change that links increasingly specific cognitive-affective problems to increasingly
specific interventions in service of developing increasingly efficient and efficacious interventions.
In addition to refining the conceptualization of particular antisocial traits and methods for assessing those
traits and trait-based deficits, it is essential for this type of
translational research to extend into the crucial domain
of real-world behaviors. In the present study, change
from pre- to posttraining is the only measure of generalizability beyond the training tasks. Therefore, it is unclear
whether training will reduce real-world behaviors, such
as criminal activity, substance abuse, and risky sexual
activity. Though the present study is unable to measure
the link between laboratory performance and real-world
behavior change, there is reason to believe that addressing the functional components of a deficit in ATC or ACC
has the potential to bring about clinically meaningful
behavior change. For example, training children with
callous-unemotional traits (psychopathy) on the
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perception and interpretation of human emotions (i.e.,
noticing contextual cues) improves empathic functioning
(Dadds, Cauchi, Wimalaweera, Hawes, & Brennan, 2012).
Similarly, practicing distress tolerance improves treatment
outcome and the quality of distress tolerance predicts the
ability to maintain abstinence in individuals with substance use disorders (Bornovalova, Gratz, Daughters,
Hunt, & Lejuez, 2012; Daughters, Lejuez, Kahler, et al.,
2005). Furthermore, the concept of neuroprediction suggests that identification of specific neural (dys)functions
may help quantify an individual’s potential responsiveness to treatment (see McGrath et al., 2013, for an example in depression) and the likelihood of engaging in
important clinically relevant behaviors (see Aharoni et al.,
2013, for an example in prisoners). Thus, the combination of identifying the functional and neuroanatomical
components of deficits in ATC and ACC and using that
information to not only target but also predict behavior
change as a result of treatment is an extraordinarily exciting possibility. Using increasingly specific indicators of
dysfunctional processes to predict the differential efficacy
of particular training strategies represents a powerful
methodology for continually testing and revising assumptions about the core deficit and refining interventions to
optimize desired changes in behavior.
In sum, the current results presage a new era of developing specific remediation training regimes to target the
cognitive-affective dysfunctions that subvert behavioral
control and result in major psychopathology. For decades,
mental health professionals have decried the patient “uniformity myth” (Kiesler, 1966) and advocated for an individualized approach to clinical interventions (e.g., Project
MATCH; Mattson & Allen, 1991). Unfortunately, investigators have had surprisingly little success in accommodating person-specific dysfunction in treatment research and
clinical practice. Perhaps one of the central limitations of
previous efforts relates to the failure to integrate definitive research on basic mechanisms with broader treatment development. Ultimately, the success of
individualized medicine requires a higher-level integration of these disciplines. The current findings highlight
the potential for utilizing a conceptual and multilevel
methodological framework to connect particular cognitive-affective mechanisms to the hypothesized action of
effective treatments. The present results offer promise for
changing neural and behavioral patterns, even for what
many consider to be the most recalcitrant treatment
population.
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Notes
1. Psychopathy is generally conceptualized as a diagnostic syndrome composed of numerous individual traits, such as impulsivity, irresponsibility, shallow affect, and glibness, to varying
degrees. In contrast, externalizing, by definition, is not intended
to identify a specific disorder or set of symptoms; rather, it is
intended to identify a heritable predisposition (i.e., latent variable) to diverse forms of disinhibitory psychopathology (e.g.,
antisocial personality disorder, conduct disorder, impulsivity,
low constraint). Though there are many ways to measure psychopathy and externalizing traits, three common approaches
use statistical and psychometric principles to parse these antisocial subtypes. First, diagnostic measures may be used to
identify the unitary construct of psychopathy (Psychopathy
Checklist–Revised) or diagnoses used as a proxy for latent trait
externalizing (antisocial personality disorder, conduct disorder). Second, different assessment measures of psychopathy
(e.g., Psychopathy Checklist–Revised, Psychopathic Personality
Inventory, Multidimensional Personality Questionnaire)
and externalizing traits (Externalizing Spectrum Inventory,
Multidimensional Personality Questionnaire) may be used to
examine the impact of each subtype on the outcome of interest.
Third, subscales of the Psychopathy Checklist–Revised, Factor
1 (Interpersonal-Affective) and Factor 2 (Impulsive-Antisocial)
can be reliably used to identify individuals high on psychopathy or externalizing traits (see the method section). The studies
included in the introduction implement one, and in some cases
multiple, of these strategies.
2. A notable exception to this statement is the well-developed
association between the latent trait externalizing and smaller
P3 responses in the oddball task. However, because there is
less evidence that the oddball differentiates psychopathy and
externalizing (Kiehl, Hare, Liddle, & McDonald, 1999), it was
not well suited as a specific training/pre-post assessment of
affective cognitive control.
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