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Abstract

Psychopathic individuals display a callous-coldhearted approach to interpersonal and affective
situations and engage in impulsive and antisocial behaviors. Despite early conceptualizations
suggesting that psychopathy is related to enhanced cognitive functioning, research examining
executive functioning (EF) in psychopathy has yielded few such findings. It is possible that some
psychopathic trait dimensions are more related to EF than others. Research using a two-factor or
four-facet model of psychopathy highlights some dimension-specific differences in EF, but this
research is limited in scope. Another complicating factor in teasing apart the EF-psychopathy
relationship is the tendency to use different psychopathy assessments for incarcerated versus
community samples. In this study, an EF battery and multiple measures of psychopathic
dimensions were administered to a sample of male prisoners (N=377). Results indicate that using
the Psychopathy Checklist-Revised (PCL-R), the independent effect of Factor2 was related to
worse EF, but neither the independent effect of Factorl nor the unique variance of the Factors (1
or 2) were related to EF. Using a four facet model, the independent effects of Facet2 (Affect) and
Facet4 (Antisocial) were related to worse EF, but when examining the unique effects, only Facet2
remained significant. Finally, the questionnaire-based measure, Multidimensional Personality
Questionnaire-Brief, of Fearless Dominance was related to better EF performance, whereas PCL-
R Factorl was unrelated to EF. Overall, the results reveal the complex relationship among EF and
behaviors characteristic of psychopathy-related dimensions. Moreover, they demonstrate the
interpersonal and affective traits measured by these distinct assessments are differentially related
to EF.
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The dynamic control of behavior occurs through cognitive processes that encompass
executive functioning (EF), which involves task monitoring, rule learning, response
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inhibition, and planning. Conventional wisdom highlights the importance of a person’s
ability to exert EF in order to regulate the expression of violent behavior, inappropriate drug
use, harmful antisocial behavior, shortsighted reward seeking, as well as engage in prosocial
behaviors, such as complex social interactions (e.g., making inferences about others
behaviors and preferences) (Rueda, Posner & Rothbart, 2005). Not surprisingly, when
individuals engage in behaviors leading to unfavorable outcomes, EF dysfunctions are
commonly implicated in these behavioral disturbances. However, a robust connection
between EF and maladaptive behavior is not apparent for all subtypes of individuals
displaying this type of behavior; namely, psychopathic individuals. Psychopathic individuals
display a callous-coldhearted approach to interpersonal and affective situations and
chronically engage in impulsive and antisocial behaviors (Cleckley, 1941). However, results
are equivocal with regard to the relationship between deficits in EF and psychopathy (Hart,
Forth & Hare, 1990; Morgan & Lilienfeld, 2000; Smith, Arnett & Newman, 1992).

While there is little support for a generalized EF deficit in psychopathy, deficits within the
EF components of inhibition and rule learning have been reported (Bagshaw, Gray &
Snowden, 2014; Fisher & Blair, 1998; Newman & Howland, 1987; Snowden, Gray, Pugh, &
Atkinson, 2013). These findings are further supported by results from meta-analyses; but
such deficits appear ultimately related to antisocial behavior, more broadly, and therefore
are not unique to psychopathy (Morgan & Lilienfeld, 2000; Ogilvie, Stewart, Chan & Shum,
2011). Moreover, though there is evidence for psychopathy-related deficits in inhibition and
rule learning, there is also evidence of non-significant or negligible relationships between
these components of EF and psychopathy (Dolan, 2012; Sellbom & Verona, 2007; see also
Maes & Brazil for review, 2013). There are a number of factors that may contribute to the
inconsistency in the research findings on EF in psychopathy. Two such factors may be how
psychopathy is operationalized across studies (e.g., a single broad syndrome versus lower-
level trait dimensions) and the selection of measures that are utilized for each study (e.g.,
interview versus questionnaire). In an attempt to reconcile some of the methodological
issues that plague research on EF as a function of psychopathy, the present study examined
the relationship between separate trait dimensions of psychopathy and compared different
methods of assessing these dimensions.

Psychopathic trait dimensions and executive functioning

Across studies, psychopathic individuals have demonstrated deficient, superior, and
normative EF performance. Consequently, a question remains about how to understand these
diverse findings. As noted above, it is possible that certain dimensions of psychopathy (i.e.,
specific traits) are more related to EF dysfunctions than others. The potential for specific
traits to account for the EF and psychopathy relationship could mean that some relationships
would be suppressed or obscured when examining psychopathy as a broad clinical
syndrome. In light of this, some investigators advocate parsing psychopathy into
dimensional traits so that a more nuanced assessment of relevant correlates may be
identified. Because the impulsive and antisocial lifestyle symptoms apply to most forms of
disinhibition, it is the interpersonal-affective trait dimensions that distinguish psychopathy
from other traits and disorders (e.g., low constraint, antisocial personality disorder). The
existence of these distinguishing trait dimensions contributes to the common
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conceptualization of psychopathy through a lens of dual characteristics: one that captures the
interpersonal-affective trait dimensions and the other that captures the impulsive-antisocial
trait dimensions of psychopathy.

Such dual-trait conceptualizations of psychopathy are predicated on the two-factor model of
Hare’s Psychopathy Checklist-Revised (PCL-R; Hare et al., 1990). Here, Factorl represents
the distinguishing interpersonal (charm, grandiosity, and deceitfulness) and affective (lack
of remorse, empathy, and emotional depth) traits of psychopathy, which reflect low anxiety
and deficient emotion processing (Neumann, Johansson & Hare, 2013; Patrick, 2007). In
contrast, Factor2 describes the impulsive and chronic antisocial tendencies associated with
psychopathy that are attributed to a deficit in behavioral inhibition and control (Hare &
Neumann, 2010). Broadly speaking, research distinguishing these Factors in terms of EF
seems to indicate superior performance is primarily related to Factorl, while inferior EF is
associated with Factor2 (Harpur, Hare, & Hakstian, 1989; Patrick, 2007; Sadeh & Verona,
2008). However, a recent review pointed out that there is little support for a generalized
impairment in EF in relation to the two Factors of psychopathy (Maes & Brazil, 2013).

Following the logic that parsing psychopathy into trait dimensions affords a detailed
understanding of the complex EF-behavior relationships, some investigators have proposed
that further division of the Factors into facets (Facetl: Interpersonal; Facet2: Affective;
Facet3: Lifestyle; Facet4: Antisocial) may lead to an even more specific understanding of
these traits and related correlates (Hare & Neumann, 2008; Neumann, Hare, & Pardini,
2014; Neumann & Pardini, 2014). Each of these facets represents a cluster of related
symptoms with the potential for different etiological correlates. Interpersonal traits reflect a
tendency to engage in impression management, to be grandiose, to use pathological lying,
and to be conning and manipulative; affective traits tap the individuals propensity towards a
lack of remorse, shallow affect, callousness, and a failure to accept responsibility; the
lifestyle traits relate to stimulation seeking, impulsivity, irresponsibility, a parasitic
orientation, and a lack of realistic goals; and, the antisocial traits reflect poor anger control,
early behavior problems, serious criminal behavior, violation of conditional release, and
criminal versatility (Hare & Neumann, 2008; Vitacco, Neumann, Caldwell, Leistico, & Van
Rybroek, 2006).

Currently, only a handful of studies examined the relationship between psychopathy facets
and EF, with Facet 2 (Affective) relating to deficient inhibition (Feilhauer, Cima, Korebrits
& Kunert, 2012; c.f., Sadeh & Verona, 2008) and rule learning (Mahmut, Homewood &
Stevenson, 2008). Along with Facet 2, Facet 4 (Antisocial) has been related to deficient
inhibition (Feilhauer et al. 2012). Despite these results, there are inconsistent results with
regard to EF, including within inhibition and rule learning (see Maes & Brazil, 2013 for
review). The dimensional models represented by the Factors and facet approach to
psychopathy may provide a means to understand the relationship between specific traits and
functions; but, the transition away from a broad syndromal representation to the dimensional
trait level creates an issue related to how those traits are operationalized and measured
across samples. Thus, the issue of mode of measurement may further influence the complex
relationship between psychopathic dimensions and EF performance.
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Psychopathic trait dimensions and issues of measurement

Early work with the PCL-R was conducted in correctional settings, given the high
prevalence of psychopathy in offender samples. However, the basic construct of
psychopathy and its replicable two-factor structure has been extended to other populations,
including community and undergraduate samples (e.g., Seara-Cardoso & Viding, 2014).
Using non-incarcerated offender populations necessitated a shift in assessment, since the
PCL-R relies on the availability of collateral information, such as criminal records.
Consequently, a number of self-report questionnaire measures emerged, purporting to
capture psychopathic trait dimensions in non-offender samples. The Multidimensional
Personality Questionnaire (MPQ) uses scales to estimate the factors of psychopathy within a
broad inventory of normal personality functioning (Benning, Patrick, Hicks, Blonigen, &
Krueger, 2003; Benning, Patrick, Blonigen, Hicks, & lacono, 2005). Specifically, MPQ
subscales, Fearless Dominance (FD) and Impulsive-Antisociality (1A), which were a
derivative of the Psychopathic Personality Inventory (Lilienfeld & Andrews, 1996),
supposedly map onto PCL Factorl and Factor2 dimensions and relevant external correlates,
respectively (c.f., Neumann, Malterer & Newman, 2008; Malterer, Lilienfeld. Neumann &
Newman, 2010; Lynam & Miller, 2012). The FD domain, like Factorl, tends to be
positively related to sociability, narcissism, and adventure seeking, but negatively related to
internalizing disorders and fearfulness (Benning et al., 2005; Hicks & Patrick, 2006). By
contrast, 1A is positively correlated with externalizing disorders, impulsivity, trait anxiety,
but negatively correlated with socialization. While, the development of different
assessments for psychopathic dimensions has many advantages, a controversy has emerged
regarding the extent to which different measures, such as PCL-R and MPQ-derived
subscales tap the same construct (Miller & Lynam, 2012).

As noted above, interpersonal-affective traits are central to the conceptualization of
psychopathy. However, especially with the development of alternative assessment measures,
there is a lack of consensus about what constitutes these unique traits of psychopathy. One
view posits that the interpersonal-affective traits of psychopathy are associated with certain
features of healthy or adaptive functioning, such as a relative lack of anxiety and fear,
charm, boldness, and social poise (Lilienfeld et al., 2012). Consistent with this view, MPQ-
derived measures of psychopathy containing orthogonal factors (FD and 1A), are widely
used with non-offender populations, and lack explicit assessment of antisociality or
criminality. By contrast, another view argues that psychopathy, including the interpersonal-
affective traits, is inherently linked to maladaptive features that interface with antisocial
behavior (Lynam & Miller, 2012; Neumann, Hare, & Newman, 2007). Moreover, Lynam
and Miller (2012) go on to suggest that FD provides an assessment of extraversion, which
may have some association with traits of psychopathy, but is not an essential feature of the
construct. Conversely, the PCL-R, which contains highly correlated factors that tap both
interpersonal-affective and impulsive-antisocial traits (Factorl and Factor2), is widely used
with incarcerated criminal populations, but has been criticized for eliminating the “positive-
adjustment features” (Skeem, Polaschek, Patrick & Lilienfeld, 2011) of psychopathy.

The divergence in the conceptualization of psychopathy broadly, and interpersonal-affective
traits more specifically, has resulted in contradictory findings on key correlates of these trait
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dimensions. One domain where heterogeneity of the construct has lead to mixed results
relates to EF. On the one hand, it makes intuitive sense that individuals with interpersonal-
affective traits would display enhanced EF abilities, given their ability to exert social
dominance and to manipulate other people for their own benefit. In fact, some evidence
supports the proposition that these traits are associated with intact or enhanced brain,
physiological and executive functioning (Carlson & Thai, 2010; Gao & Raine, 2010;
Neumann & Pardini, 2014; Sellbom & Verona, 2007; see Maes & Brazil, 2013). Notably,
the majority of these studies were completed using community and undergraduate samples.
On the other hand, when considering interpersonal-affective traits within the context of
antisociality, often within incarcerated samples, there is little evidence that Factorl is
associated with enhanced EF, and in fact, individuals high on these traits may reflect
deficient EF (Bagshaw, Gray & Snowden, 2014; Gao & Raine, 2009; Mol, van Den Bos,
Derks & Egger, 2009; Morgan & Lilienfeld, 2000; Ogilvie et al., 2011). The differences in
conceptualization of the phenotype and the methodology used to measure these dimensions
may contribute to these contradictory findings and perspectives. Thus, the construct of
interest may not only be obfuscated, but also is its relationship to important external
correlates.

The Present Study

Method

Participants

In order to begin to address these concerns, the goals of the current study were twofold.
First, using a sample of incarcerated male offenders, we examined the relationship between
psychopathic trait dimensions and performance on an EF battery, in order to evaluate
whether EF impairments are related to specific dimensions, rather than the syndrome of
psychopathy as defined by the aggregation of diverse trait dimensions. We examined the
relationships the using traditional two-factor model, and also the four facet model to assess
if by further parsing psychopathic trait dimensions, a more nuanced relationship with EF
emerged. Second, we examined the consistency across measures of the association between
psychopathic trait dimensions and performance on an EF battery. MPQ-derived FD is most
often used in student samples, which can generally be regarded as a subset of high
functioning individuals. Thus, based on the scale development and type of samples
evaluated, it is plausible that as scores on FD increase certain adaptive features that intersect
with EF also increase. In contrast, PCL-R Factorl emerged from work in correctional
settings and is often used to assess offenders; individuals that may be less educated, are in a
less enriched environment, and experience profound inhibitory problems as evidenced by
their incarceration. In this type of sample and based on the information used to rate
interpersonal-affective traits of the PCL-R, the link to the maladaptive features of the
construct may be more prominent, and consequently, there may be no, or even a negative,
relationship between PCL-R Factorl and EF.

Participants were recruited from medium-security correctional institutions in Wisconsin. A
prescreen of institutional files and assessment materials were used to exclude individuals
who had performed below the fourth-grade level on a standardized measure of reading
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(Wide Range Achievement Test-I11; Wilkinson, 1993), who scored below 70 on a brief
measure of 1Q (Wechsler Adult Intelligence Scale-111; Wechsler, 1997), who had diagnoses
of schizophrenia, bipolar disorder, or psychosis, not otherwise specified (Structured Clinical
Interview for DSM Disorders; First, Spitzer, Gibbon, & Williams, 1997), or who had a
history of medical problems (e.g., uncorrectable auditory or visual deficits; head injury with
loss of consciousness greater than 30 minutes) that may impact their comprehension of the
materials or performance on the EF tasks. Additionally, all participants were between the
ages of 18 and 45 because antisocial behavior has been found to change with advancing age
(Steffensmeier, Allan, Harer & Streifel, 1989). The final sample consisted of 377 male
participants (Table 1). All participants provided written informed consent according to the
procedures set forth by the University of Wisconsin—-Madison Human Subjects Institutional
Review Board.

Psychopathy Checklist-Revised (PCL-R; Hare, 2003)—PCL-R ratings were
completed using information from prison files and a semi-structured interview that lasted
approximately 60 minutes. Based on information gathered from the interview and file
review, the 20 items of the PCL-R were rated 0, 1, or 2, reflecting the degree to which a trait
was present: significantly (2), moderately (1), or not at all (0). Early work with the PCL-R
revealed a replicable two-factor structure (Hare et al., 1990) with Factor 1 items assessing
Interpersonal-Affective traits (e.g., glib, callous) and Factor 2 items relating to Impulsive—
Antisocial behavior (e.g., irresponsible, criminality). Using Confirmatory Factor Analysis,
subsequent work also identified a four facet model of the PCL-R (Hare & Neumann, 2008;
Neumann, Kosson, & Salekin, 2007). More specifically, Factorl was separated into
Interpersonal (e.g., manipulation of others, pathological lying) and Affective (e.g.,
callousness, shallow affect) facets, while Factor2 was separated into Lifestyle (e.g. sensation
seeking, impulsivity) and Antisocial (e.g. criminality, early behavior problems) facets. Inter-
rater reliability for PCL-R Factor scores based on 42 dual ratings was .94 and .91,
respectively.

Multidimensional Personality Questionnaire-Brief Form (MPQ-B; Patrick,
Curtin, & Tellegen, 2002)—The MPQ-B is a 155 item self-report questionnaire that
consists of 11 primary trait scales. The FD and 1A dimensions of psychopathy are calculated
as linear combinations of specific standardized (i.e., z-scored) MPQ-B primary trait scales.
Specifically, FD is calculated as (.34*zSocial Potency) + (—.42*zStress Reaction) + (-.
21*zHarm Avoidance). IA is calculated as (.16*zAggression) + (.31*zAlienation) + (—.
13*zTraditionalism) + (-0.29*zControl) + (-.15*zSocial Closeness) (Benning et al., 2003).
Prior research suggests that in prisoners, FD is selectively related to Factorl and IA is
preferentially associated with Factor2 of the PCL-R. The MPQ-B has shown good internal
consistency and validity (see Patrick et al., 2002). For the present study Chronbach’s alpha
for MPQ-B FD and MPQ-B IA were .98 and .83, respectively.

Delis-Kaplan Executive Function System (D-KEFS; Delis, Kaplan, & Kramer,

2001)—The D-KEFS was developed to assess components of EF through well-established
tests. Four of the eight tests from the D-KEFS were selected for this study based on their
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demonstrated utility in previous research to assess different aspects of executive functions
(working memory, inhibition, planning and rule learning, and abstraction): Letter Fluency,
Color-Word, Tower, and Proverbs tests. Each of these tests generates a summary score
based on age norms, and additional contrast and percentile scores. As noted below, the use
of the D-KEFS was to assess a general aptitude for regulation and problem solving
(Crawford, Garthwaite, Sutherland & Borland, 2011).

EF comprises a broad set of cognitive processes such as “planning, organizational skills,
selective attention and inhibitory control, and optimal cognitive-set maintenance” (Morgan
& Lilienfeld, 2000, p. 114). Given the range of EF processes, identification of a clear factor
structure of EF has been challenging, though recent research across a diversity of EF
batteries suggests that several correlated factors often emerge. Furthermore, correlated EF
factor domains provide evidence for a general EF factor, which may reflect a central
executive function (see example with D-KEFS in Latzman, Elkovitch, Young & Clark,
2010). Evidence for a general EF factor has also been provided by Li et al. (2014) based on
a sample of adolescents (N= 142, 12-18 years) who were administered the D-KEFS.
Moreover, as noted by Crawford et al. (2011) the use of a general EF composite also has the
advantage of providing greater reliability of EF assessment, given that the individual D-
KEFS scores have lower reliability. Consistent with results using the D-KEFS, Kramer et al.
(2014) examined a large diverse sample (N=1248) of adults who were administered the
NIH-EXAMINER battery and also found evidence for three EF factors (control, working
memory, and fluency), which could be accounted for in terms of a general EF factor.
Together, these factor analytic and empirical findings are consistent with research on brain
development that reveals a dynamic process of emerging interactions between different
brain regions (Johnson, 2003), and thus it is reasonable to expect that different EF processes
can be represented in terms of a general central EF factor.

Data Analysis

In order to evaluate the relationship between EF and psychopathic trait dimension, our
analysis of the D-KEFS data occurred in two stages. The first stage involved identification
of a theoretically and empirically meaningful latent EF factor(s) (see D-KEFSsection
above). Since there are a number of D-KEFS scaled, contrast, and percentile scores that can
be used for indexing a given EF ability for each measure, there is considerable redundancy
in the EF variable set. Exploratory factor analysis (EFA) has been regularly used in the EF
literature given that it allows investigators to succinctly summarize a large set of observed
variables, as well as isolate variables that make little contribution to a given factor
(Neumann et al., 2007). In EFA, variables are allowed to freely cross-load onto any number
of factors, and in the case of neuropsychological data cross-loadings may simply reflect
method factors (e.g., timed tests) or redundancy in related scores.

Using Mplus (Muthén & Muthén, 1998-2000), exploratory factor analysis (EFA) was run
using scaled, contrast, and percentile scores from the Letter Fluency, Color-Word, Tower,
and Proverbs tests. We also included WAIS-IQ and WRAT-Reading to insure we were not
simply uncovering a general 1Q/education factor. Given that previous factor analytic
research on EF assessments has found that not all EF tasks load significantly on a given
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factor, and that many EF scores show substantial cross-loadings on several factors (cf.
Latzman & Markon, 2010), we also ran an EFA on only a subset of EF variables that loaded
significantly and in a theoretically coherent manner in the initial EFA. Then, confirmatory
factor analysis (CFA) was used to provide a strict test of model fit for the reduced EF
variable subset identified from the EFA. In other words, CFA was conducted to test a model
that specified the respective EF variables to load only onto their respective factors (i.e., no
cross-loadings).

Model fit was evaluated according to several criteria: the comparative fit index (CFl), the
root mean-squared error of approximation (RMSEA), and the relative chi-square index (the
ratio of the chi-square statistic to the degrees of freedom). The CFI, which adjusts for the
degrees of freedom, compares the fit of the model against the (unstructured) null model;
with scores over .90 (maximum=1) representing acceptable fit (Bentler, 1992). The RMSEA
takes into account model complexity and a fit less than .05 is considered a good fit, and a fit
less than .08 is acceptable. Finally, for the ratio of the chi-square statistic to the degrees of
freedom, values less than 5 indicate an acceptable model (Bollen, 1989).

From the initial EFA, nine variables emerged as an indicator for one of three coherent
factors (Color-Word: performance on Inhibition trials and performance on the Inhibition-
Switch trials; Tower: time to first move, ratio of time per move, and ratio of accuracy per
move; Proverb: performance on the common and uncommon proverbs, total accuracy on the
proverbs, and accuracy on the abstract proverbs). After the initial EFA was conducted with
the entire variable set and a viable subset of variables identified (i.e., those which loaded
primarily onto a theoretically meaningful factor), a second EFA was conducted with the
subset of EF variables, and this EFA was associated with good model fit, CFI=.95,
RMSEA=.06, x2/df (68.31/25)=2.73, for a three-factor solution.

Following this EFA, the results indicated good fit for a three-factor CFA model, (CFI=.96,
RMSEA=.05, x2/df (56.47/24)=2.35), and all of the EF variables loaded significantly onto
their respective factor and the three EF factors were significantly inter-correlated (p’s<.01-.
001). As it turns out, the three first-order EF factors could be loaded onto a second-order
(super-ordinate) factor and this hierarchical CFA model was statistically identical to the
initial CFA model with three correlated first-order factors. The equivalent super-ordinate
model is referred to as an alternative equivalent model (Neumann, Vitacco, Hare &
Wupperman, 2005). In this case, the super-ordinate factor provides evidence for a broad EF
factor consistent with the previous literature, and moreover, that the subset of EF variables
could be used to form a unidimensional composite scale, which has significant advantages
when mathematically representing psychological processes (Smith, McCarthy, & Zapolski,
2009; see also Crawford et al., 2011; Latzman & Markon, 2010).

For the second stage of analysis, the results from the EFA/CFA were used to compute an EF
composite measure by standardizing (z-score) each identified EF scale score (see 9 scales
above) and combining the standardized measures as an arithmetic mean. Then, multiple
separate regression models were run, using psychopathic traits, as continuous predictors of
the EF composite. More specifically, PCL-R Factors were entered as standardized (z-score)
continuous variables, both the independent and simultaneous (i.e., unique effects) models.
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Similar analyses were conducted using the four facets in place of the Factors. Finally,
analyses were conducted to compare EF performance based on the measurement of
psychopathic trait dimensions using questionnaire versus interview measures (e.g., MPQ-B
versus PCL-R). For these analyses, measures of psychopathic trait dimensions were entered
as continuous variables independently and simultaneously to directly compare different
psychopathy measures.

Results

Sample characteristics and bivariate correlations are presented in Table 1. Below we present
analyses that examine, (1) the relationship between psychopathic trait dimensions and EF,
and (2) the impact of potential measurement differences for understanding the relationship
between psychopathic trait dimensions and EF.

Psychopathic trait dimensions and EF performance

First, using the two-factor model, PCL-R Factorl was negatively, but non-significantly
related to EF performance, F(1,374)=2.62, Beta= -.09, p=.08, np2<.01 (Figurel.A).
Conversely, PCL-R Factor2 was significantly and negatively related to EF performance,
F(1,352)=4.69, Beta= -.12, p=.03, np2=.01. However, when PCL-R Factors1 and 2 were
entered simultaneously, neither Factor was significantly related to EF performance (unique
effects of Factorl: F(1,352)=.76, Beta= —.06, p=.39, np2=.01; unique effects of Factor2:
F(1,352)=1.84, Beta= -.09, p=.18, 1p%=.01)".

Second, using the four facet approach, the Interpersonal facet was non-significant and
negative, F(1,374)=.46, Beta= —.04, p=.50, np2<.01, the Affect facet was significant and
negative, F(1,374)=6.15, Beta= -.13, p=.01, an:.OZ, the Lifestyle facet was non-significant
and negative, F(1,374)=1.74, Beta= -.07, p=.19, np2<.01, and the Antisocial facet was
significant and negative, F(1,373)=6.00, Beta= —.13, p=.02, an:.OZ. However, when all
four facets were entered simultaneously, only the Affect facet effect remained significant
(Interpersonal: F(1,346)=.38, Beta= .03, p=.54, np2<.01, Affect: F(1,346)=4.49, Beta= -.13,
p=.04, 1p?=.01, Lifestyle: F(1,346)=.04, Beta= —.01, p=.84, 11,°<.01, Antisocial:
F(1,346)=1.50, Beta= —.08, p=.22, n,%<.01).

PCL-R trait dimensions supplemental analysis—Given the extensive evidence for a
latent four facet PCL-based model of psychopathy (Neumann, Hare, & Pardini, 2014), and
that latent variable methods provide rigorous control of measurement error, we also
conducted a structural equation (SEM) model in-line with the four facet regression reported
above. Specifically, we used the PCL-R items as indicators of their respective factors

LFor all models, we examined if Race/Ethnicity, 1Q, and/or Reading scores impacted the results. None of the effects reported in the
main text were altered by the inclusion of Race/Ethnicity. When 1Q was included as a continuous covariate, the independent effect of
Factorl was significant F(1,368)=5.23, p=.02, an:.Ol. However, the addition of Reading scores yielded a non-significant effect,
F(1,316)=2.05, p=.15, np~<.01, consistent with the findings r%ported in the main text. For Factor2, inclusion of 1Q resulted in a
negative, but non-significant effect, F(1,347)=1.69, p=.19, np“<.01. With both Reading and 1Q scores entered as covariates, there was
no significant relationship between Factor2 and EF performance, F(1,298)=.32, p=.57, np2<.01. Finally, for the unique effects model,
none of the effects changed (i.e, neither Factorl nor 2 were related to EF performance). Finally, with the inclusion of 1Q the Affect
facet effect remained significant (F(1,368)=4.60, p=.03 np2=.01) and the Antisocial facet effect was non-significant (F(1,346)=2.99,
p=.09, n 2<.01). When Reading scores were included both of these effects were non-significant. In the unique effects model for the
facets, the inclusion of 1Q and/or Reading scores resulted in no significant effects of the facets on EF performance.
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(Interpersonal, Affective, Lifestyle, & Antisocial) and specified the PCL-R factors as
predictors of the super-ordinate EF factor. The results indicated acceptable fit for the SEM
(CFI1=.90; RMSEA=.04, robust weighted least squares-y2/df (770.74/399)=1.93). Consistent
with the regression results reported above, the Affective facet (standardized parameter: —.43,
p < .01) was negatively related to EF performance. Additionally, unlike the regression
results, the Interpersonal facet (standardized parameter: .24, p <.05) was positively related
to the EF performance (see Figure 2). SEM formally accounts for measurement error (unlike
linear regression) and, thus, it is possible to obtain more precise parameter estimates, lower
standard errors, and thus, more significant results (e.g., significant Interpersonal and Affect
facet effects using SEM).

The influence of measurement on the relationship between psychopathic trait dimensions
and EF performance

A second goal of the present study was to compare measurements methods of psychopathic
trait dimensions. PCL-R Factorl and MPQ-B FD were only correlated at r=.26 reinforcing
the idea that these measure may be tapping a somewhat similar construct, but are far from
equivalent (see Benning et al., 2005). Consistent with the proposal that certain traits of
psychopathy are related to adaptive characteristics, MPQ-B FD was significantly and
positively related to the EF composite (F(1,351)=11.10, Beta= .23, p<.01, np2=.03;
Figurel.B)Z. There were no significant effects involving MPQ-B IA (Beta= -.08, p=.14).
Unique effects (i.e., simultaneous) models indicated that the FD effect remained significant
(F(1,351)=11.10, Beta= .23, p<.01, an:.OS), while the 1A effects remained non-significant
(Beta= -.05, p=.34). Finally, comparison (i.e., simultaneous regression) of PCL-R Factorl
and FD indicated that PCL-R Factorl was negatively and significantly related to EF
performance F(1,328)=4.10, Beta= -.18, p=.03, an:.OZ, whereas FD remained positively
and significantly related to EF performance F(1,328)=10.99, Beta= .28, p<.01, 15%=.033,%.

20ne goal of the present study is to compare measures of psychopathic trait dimensions. While the selection of the PCL-R and MPQ-
B as measures of psychopathic trait dimensions represent prominent examples of scales that may be differentially related to external
correlates, a number of other measures of psychopathic traits that have emerged. Therefore, we also examined the relationship
between psychopathic trait dimensions and EF using another self-report questionnaire, the Psychopathic Personality Inventory (PPI;
Lilienfeld & Andrews, 1996). The PPI is a self-report questionnaire that includes eight subscales that independently assess Factorl
and Factor2. Like the MPQ-B, the PPI estimates psychopathic trait dimensions using a variety of personality traits. Social Potency,
Coldheartedness, Fearlessness, Impulsive Non-conformity, and Stress Immunity comprise Factor 1 (PPI ), whereas Machiavellian
Egocentricity, Blame Externalization, and Carefree Nonplanfulness items comprise Factor 2 (PPI-11). The PPI shows good convergent
validity with other self-report measures of psychopathy (Lilienfeld & Andrews, 1996; Tonnaer, Cima, Sijtsma, Uzieblo & Lilienfeld,
2013). Results for the PPI were consistent with the results for FD. PPI-1 was associated with better EF performance (independent
model: F(1,368)=7.78, p<.01, 11p2=.02; unique model: F(1,368)=7.65, p<.01, 11p2=.02 ) and PPI-11 was unrelated to EF(p’s>.55).
Comparing PCL-R Factorl and PPI-I, Factorl was negatively and significantly related to EF performance F(1,368)=7.63, p=.01,
np2=.02, whereas PPI-I remained positively and significantly related to EF performance F(1,368)=12.00, p<.01, an:.OS. Therefore,
much like FD, higher scores on PPI-1 seems to indicate better EF performance and may tap more adaptive traits than PCL-R Factorl.

Statistics based on the normal distribution (frequentist statistics) are incapable of assessing whether the model for the null-hypothesis
(HO) predicting the absence of a correlation is more probable than the alternative model (H1) predicting the presence of a correlation.
Therefore, we computed log-transformed Bayes Factors (BF10) to assess whether HO or H1 is more likely using the R software
package (Wetzels & Wagemakers, 2012). The BF10 was 0.049 for the correlation between EF and Factorl, indicating that the lack of
relationship between EF and Factorl is about 21 times more likely to be true. For the FD-EF correlation, the BF10 was 57602, thus
providing decisive evidence in favor of the positive relationship between these two variables. These results substantiate the validity of
the main findings from an alternative statistical framework.

Since the MPQ-B and relatedly the PPI do not have clear item-to-factor latent structures, it was not possible to test a SEM of the
MPQ-BJ/EF relations. Moreover, serious questions have been raised regarding the latent variable integrity of the PPI two-factor model,
and by association scales like the MPQ-B (see Neumann, Uzieblo, Crombez & Hare, 2013 for example).
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Discussion

Although there has been substantial research regarding EF in psychopathy, the overall
pattern of results lacks consistency. While EF may be weakly and inconsistently related to
the broad construct of psychopathy, there is some evidence that it may be significantly
associated with specific dimensions that capture aspects of psychopathy (see Maes & Brazil,
2013; Morgan & Lilienfeld, 2000). Moreover, the type of measures used to define these
dimensions may influence the emerging associations with external correlates. Clarifying
these associations can yield important insights into the specific dimensions associated with
psychopathy, and, in the process, clarify the correlates responsible for characteristic
behaviors.

Psychopathic trait dimensions and EF performance

A potential advantage of examining psychopathy in terms of various trait dimensions is that
relationships may be revealed that are often not apparent when examining total psychopathy
scores (i.e., the clinical syndrome). Consistent with previous research linking general
antisocial behavior with deficient EF, the independent effect of Factor2 and the Antisocial
facet were negatively related to EF performance. The association between antisocial
behavior and poor EF corroborates previous suggestions (e.g., Morgan & Lilienfeld, 2000).
Individuals with EF deficits are less able to override maladaptive response inclinations in
order to maintain more appropriate and personally beneficial behavior. Consequently, they
are at higher risk for persistent rule breaking and committing acts of violence. Thus, deficits
in EF may underlie the lack of prosocial behavior and some decision-making deficits that
have been found to characterize antisocial behavior (e.g., Yechiam et al., 2008; Radke,
Brazil, Scheper, Bulten, & De Bruijn, 2012).

However, when controlling for Factorl traits (e.g., callousness) or the Affective facet, the
association between antisocial behavior and EF became non-significant. On the one hand,
there are potential pitfalls of partialling the independent effects of one variable from another
(Lynam, Hoyle & Newman, 2006), in the sense that removing interpersonal and affective
traits from antisocial behavior may be artificially splitting traits that within an individual are
important in combination for informing behavior, particularly in offenders. Furthermore,
recent work suggests that the shared variance between psychopathy-related traits might be of
great explanatory value in characterizing the interplay between psychopathy and cognitive
functioning (Maes & Brazil, 2015; Brazil, 2015). On the other hand, examination of specific
relationships with particular traits may become statistically meaningful while controlling for
other aspects of psychopathy. In this case, the Affect facet of psychopathy appears most
robustly related to EF deficits (see also the Supplemental analysis where the PCL-R
Interpersonal facet was positively related to EF performance). Though somewhat surprising,
it is possible that difficulty inhibiting dominant responses, rule learning, and abstract
reasoning for individuals high on the Affect facet may influence their ability to callously
disregard their own well-being, the well-being of others, and chronically fail to engage in
responsible behaviors. This interpretation is consistent with evidence that the Affect facet of
psychopathy prospectively predicts aggressive and violent behavior (Vitacco, Neumann &
Jackson, 2005). These findings suggest that affective dimension of psychopathy may be
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uniquely related to EF and understanding that association can help clarify the specific EF
dysfunctions associated with these dimensions, but not psychopathy as a clinical syndrome,
per se.

of psychopathy measures and EF performance

In extant literature, PCL-R Factorl and FD are often used interchangeably to assess the
interpersonal-affective traits of psychopathy. However, the pattern of results from the
current study demonstrates that the interpersonal-affective traits of the respective measures
are only modestly correlated and are differentially related to EF performance. Results
indicate that better EF performance was associated with higher scores on MPQ-B FD,
whereas PCL-R Factorl did not predict EF performance. Thus, the general claim that
interpersonal-affective traits are associated with higher EF can neither be wholly supported
nor refuted (Maes & Brazil, 2013; but see Footnote 3). Rather, consistent with previous
research, the suitability of this claim is dependent on the operative assessment tool.

As noted in the Introduction, the construct of FD is derived from a normal personality trait
model. For example, FD components, such as fearlessness and low stress reaction may tap a
propensity toward decreased general arousal and anxiety, which would enhance a person’s
“capacity to remain calm and focused in pressured or threatening situations, rapid recovery
from stressful events, high self-assurance and social efficacy, and a tolerance for
unfamiliarity and danger” (Skeem et al., 2011, p. 106). In turn, such freedom from negative
affect may alleviate demands on EF, and leave more capacity available for screening out
interfering information and inhibitory control (i.e., superior performance on EF measures).
PCL-R Factorl, by contrast, places more emphasis on the antisocial features inherent to the
construct of psychopathy (Hare & Neumann, 2010). Factorl items, such as glibness,
manipulativeness, shallow affect, failure to accept responsibility, and pathological lying are
often rated based on criminal activities or behaviors that are contradictory to social mores
(e.g., theft, sexual crimes, covering up indiscretions). While these traits may be related to
better EF functioning, they don’t appear as closely linked as the traits comprising FD.

Consistent with this conceptualization and the nature of the Factor and four facet models
(Hare & Neumann, 2008), the recently proposed Triarchic model decomposes symptoms
related to psychopathy into three clusters: Meanness, Boldness, and Disinhibition (Patrick,
Fowles & Krueger, 2009). Within this model, the interpersonal-affective traits of
psychopathy appear to be differentially related to the Triarchic subcomponents. While the
Triarchic subcomponents show a range of significant correlations with the Interpersonal,
Lifestyle, and Antisocial facets of the PCL-R, they are only modestly linked with the Affect
facet of the PCL-R (Venables, Hall & Patrick, 2014). Moreover, the Triarchic
subcomponents appear differentially related to measures that assess these interpersonal-
affective traits. That is, Boldness (emotional resiliency, social assertiveness) aligns with FD
and is presumed to reflect individual differences in reactivity of the brain’s core defensive
system. By contrast, Meanness (lack of empathy, exploitativeness) is more aligned with
PCL-R Factorl and seems to reflect a “biologically based predatory orientation entailing
aggressive resource seeking without concern for others” (Patrick & Drislane, 2014, p.4).
Alternatively, both FD and PCL-R Factorl may be related to low arousal (reactivity) and
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anxiety, but for different reasons relating to the nature of their link with EF. Specifically, FD
and its related behaviors may be dependent upon enhanced top-down control (i.e. EF) which
facilitates their ability to control negative emotions and navigate surroundings (Bishop,
2007), whereas PCL-R Factorl traits may be unrelated to top-down control, but driven by
deficits in bottom-up processes that undermine the experience of negative affect (Patrick,
2007). Regardless of the specific etiological model, the conceptualizations of FD and PCL-R
Factorl items seem to capture phenotypically similar constructs, but may reflect different
underlying psychobiological processes.

While the findings from the present study are intriguing, a few limitations should be
mentioned. First, given that this study was conducted within a prison setting, the pattern of
results may not generalize to populations outside of correctional institutions. This issue is
particularly important given that FD was developed and largely validated in a community
sample. Researchers in the future may want to conduct a large-scale study in the community
using FD and the PCL-Screening Version (a community analogue to the PCL-R). Second,
the present sample was limited to male offenders, thus it is unclear if how gender may
impact the relationship between measures of interpersonal-affective traits and EF. Finally,
the measure of EF was selected to represent a broad spectrum of EF processes. It is possible
that more nuanced relationships within a subset of EF processes exist between various
psychopathic trait dimensions. Despite these limitations, the present study illustrates that not
all psychopathy-related dimensions and measures are alike, and differ in their relationships
with EF in important and measurable ways.

Skeem and colleagues (2011) have suggested that exclusively favoring the PCL-R over
other measures of psychopathy may negatively impact research, because they believe the
measure is eclipsing the construct itself (c.f. Hare & Neumann, 2010). Therefore, they
propose that an optimal study would include multiple measures of psychopathic dimensions.
While this may be a more comprehensive approach, it then becomes paramount to discuss —
and if possible, reconcile —the differences across measures, such that these measures are not
discussed as if they are interchangeable.

The present study shows that specific dimensions are related to EF dysfunction and that
those relationships are dependent on measure (e.g., FD may be associated with adaptive
functions, whereas PCL-R Factorl is not). Therefore, caution is needed when suggesting
that psychopathy broadly, or interpersonal-affective traits specifically, are positively related
to EF (Maes & Brazil, 2013). And, most critically, greater clarity is needed about the
theoretical arguments and assessment measures used to substantiate an adaptive versus
maladaptive view of interpersonal-affective traits of psychopathy. Ultimately, clarifying the
interaction between measure, construct, and functioning will promote our understanding of
psychopathy, particularly interpersonal-affective traits, from clinical, cognitive, and
psychobiological perspectives.

Acknowledgements

We wish to thank the Wisconsin Department of Corrections, and especially Dr. Kevin Kallas and Warden Tom
Nickel, for their continued support of this research program.

Personal Disord. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baskin-Sommers et al.

Page 14

This paper received funding from NIDA.

References

Bagshaw R, Gray NS, Snowden RJ. Executive function in psychopathy: The tower of London, Brixton
Spatial Anticipation and the Hayling Sentence Completion Tests. Psychiatry Research. 2014

Benning SD, Patrick CJ, Blonigen DM, Hicks BM, lacono WG. Estimating facets of psychopathy
from normal personality traits: a step toward community epidemiological investigations.
Assessment. 2005; 12(1):3-18. [PubMed: 15695739]

Benning SD, Patrick CJ, Hicks BM, Blonigen DM, Krueger RF. Factor structure of the psychopathic
personality inventory: validity and implications for clinical assessment. Psychological Assessment.
2003; 15(3):340-350. [PubMed: 14593834]

Bentler P. On the fit of models to covariances and methodology to the bulletin. Psychological Bulletin.
1992; 112:400-404. [PubMed: 1438635]

Bishop SJ. Neurocognitive mechanisms of anxiety: an integrative account. Trends in Cognitive
Sciences. 2007; 11:307-16. [PubMed: 17553730]

Bollen, K. Structural equations with latent variables. Wiley; New York: 1989.

Brazil IA. Considering new insights into antisociality and psychopathy. The Lancet Psychiatry. 2015;
2(2):115-116. [PubMed: 26359737]

Carlson SR, Thai S. ERPs on a continuous performance task and self-reported psychopathic traits: P3
and CNV augmentation are associated with Fearless Dominance. Biological Psychology. 2010;
85(2):318-330. [PubMed: 20723576]

Cleckley, HM. The Mask of Sanity: An Attempt to Reinterpret the So-called Psychopathic Personality.
Mosby: 1941.

Crawford JR, Garthwaite PH, Sutherland D, Borland N. Some supplementary methods for the analysis
of the Delis—Kaplan Executive Function System. Psychological assessment. 2011; 23(4):888-898.
[PubMed: 21574720]

Delis, DC.; Kaplan, E.; Kramer, JH. Delis-Kaplan executive function system (D-KEFS). Psychological
Corporation; 2001.

Dolan M. The neuropsychology of prefrontal function in antisocial personality disordered offenders
with varying degrees of psychopathy. Psychological medicine. 2012; 42(08):1715-1725.
[PubMed: 22142550]

Feilhauer J, Cima M, Korebrits A, Kunert HJ. Differential associations between psychopathy
dimensions, types of aggression, and response inhibition. Aggressive behavior. 2012; 38(1):77-88.
[PubMed: 22028178]

First, MB.; Spitzer, RL.; Gibbon, M.; Williams, JBW. Structured Clinical Interview for DSM-IV
Disorders (SCID). American Psychiatric Press; Washington, DC: 1997.

Fisher L, Blair RJR. Cognitive impairment and its relationship to psychopathic tendencies in children
with emotional and behavioral difficulties. Journal of abnormal child psychology. 1998; 26(6):
511-519. [PubMed: 9915656]

Gao Y, Raine A. Successful and unsuccessful psychopaths: A neurobiological model. Behavioral
Sciences & the Law. 2010; 28:194-210. [PubMed: 20422645]

Gao Y, Raine A. P3 event-related potential impairments in antisocial and psychopathic individuals: A
meta-analysis. Biological Psychology. 2009; 82(3):199-210. [PubMed: 19576948]

Giancola PR, Tarter RE. Executive Cognitive Functioning and Risk for Substance Abuse.
Psychological Science. 1999; 10(3):203-205.

Hare, RD. Manual for the Revised Psychopathy Checklist. 2nd ed. Multi-Health Systems; Toronto,
Ontario, Canada: 2003.

Hare RD, Neumann CS. Psychopathy as a clinical and empirical construct. Annual Review of Clinical
Psychology. 2008; 4:217-246.

Hare RD, Neumann CS. The role of antisociality in the psychopathy construct: comment on Skeem
and Cooke (2010). Psychological Assessment. 2010; 22(2):446-454. [PubMed: 20528070]

Personal Disord. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baskin-Sommers et al.

Page 15

Hare RD, Harpur TJ, Hakstian AR, Forth AE, Hart SD, Newman J. The revised Psychopathy
Checklist: Reliability and factor structure. Psychological Assessment: A Journal of Consulting and
Clinical Psychology. 1990; 2(3):338-341.

Harpur TJ, Hare RD, Hakstian AR. Two-factor conceptualization of psychopathy: Construct validity
and assessment implications. Psychological Assessment: A Journal of consulting and clinical
Psychology. 1989; 1(1):6-17.

Hart SD, Forth AE, Hare RD. Performance of criminal psychopaths on selected neuropsychological
tests. Journal of Abnormal Psychology. 1990; 99(4):374-379. [PubMed: 2266211]

Hart SD, Hare RD. Discriminant validity of the Psychopathy Checklist in a forensic psychiatric
population. Psychological Assessment: A Journal of Consulting and Clinical Psychology. 1989;
1(3):211-218.

Hicks BM, Patrick CJ. Psychopathy and Negative Emotionality: Analyses of Suppressor Effects
Reveal Distinct Relations With Emotional Distress, Fearfulness, and Anger-Hostility. Journal of
Abnormal Psychology. 2006; 115:276-287. [PubMed: 16737392]

Johnson MH. Development of human brain functions. Biological Psychiatry. 2003; 54(12):1312-1316.
[PubMed: 14675794]

Kramer JH, Mungas D, Possin KL, Rankin KP, Boxer AL, Rosen HJ, Bostrom A, Sinha L, Berhel A,
Widmeyer M. NIH EXAMINER: conceptualization and development of an executive function
battery. Journal of the International Neuropsychological Society. 2014; 20(01):11-19. [PubMed:
24103232]

Latzman RD, Elkovitch N, Young J, Clark LA. The contribution of executive functioning to academic
achievement among male adolescents. Journal of Clinical and Experimental Neuropsychology.
2010; 32(5):455-462. [PubMed: 19813129]

Latzman RD, Markon KE. The factor structure and age-related factorial invariance of the Delis-Kaplan
Executive Function System (D-KEFS). Assessment. 2010; 17(2):172-184. [PubMed: 20040723]

Li JJ, Chung TA, Vanyukov MM, Scott WD, Ferrell R, Clark DB. A Hierarchical Factor Model of
Executive Functions in Adolescents: Evidence of Gene-Environment Interplay. Journal of the
International Neuropsychological Society: JINS. 2014; 21(01):1-12. [PubMed: 25399546]

Lilienfeld SO, Andrews BP. Development and preliminary validation of a self-report measure of
psychopathic personality traits in noncriminal populations. Journal of Personality Assessment.
1996; 66:488-524. [PubMed: 8667144]

Lilienfeld SO, Patrick CJ, Benning SD, Berg J, Sellbom M, Edens JF. The role of fearless dominance
in psychopathy: Confusions, controversies, and clarifications. Personality Disorders: Theory,
Research, and Treatment. 2012; 3(3):327-340.

Lynam DR, Hoyle RH, Newman JP. The perils of partialling cautionary tales from aggression and
psychopathy. Assessment. 2006; 13(3):328-341. [PubMed: 16880283]

Lynam DR, Miller JD. Fearless dominance and psychopathy: A response to Lilienfeld et al.
Personality Disorders: Theory, Research, and Treatment. 2012; 3(3):341-353.

Maes JHR, Brazil IA. No clear evidence for a positive association between the interpersonal-affective
aspects of psychopathy and executive functioning. Psychiatry Research. 2013; 210(3):1265-1274.
[PubMed: 24140251]

Maes JH, Brazil IA. Distraction from cognitive processing by emotional pictures: Preliminary
evidence for an association with interactions between psychopathy-related traits in a non-clinical
sample. Personality and Individual Differences. 2015; 75:53-58.

Mahmut MK, Homewood J, Stevenson RJ. The characteristics of non-criminals with high psychopathy
traits: Are they similar to criminal psychopaths? Journal of Research in Personality. 2008; 42(3):
679-692.

Malterer MB, Lilienfeld SO, Neumann CS, Newman JP. Concurrent Validity of the Psychopathic
Personality Inventory With Offender and Community Samples. Assessment. 2010; 17(1):3-15.
[PubMed: 19955107]

Miller JD, Lynam DR. An examination of the Psychopathic Personality Inventory’s nomological
network: A meta-analytic review. Personality Disorders: Theory, Research, and Treatment. 2012;
3(3):305-326.

Personal Disord. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baskin-Sommers et al.

Page 16

Mol B, Van Den Bos P, Derks Y, Egger J. Executive functioning and the two-factor model of
psychopathy: No differential relation? International Journal of Neuroscience. 2009; 119(1):124—
140. [PubMed: 19116836]

Morgan AB, Lilienfeld SO. A meta-analytic review of the relation between antisocial behavior and
neuropsychological measures of executive function. Clinical Psychology Review. 2000; 20:113—
136. [PubMed: 10660831]

Muthén, LK.; Muthén, BO. Mplus user’s guide. Sixth edition. Muthén & Muthén; Los Angeles, CA:
1998-2010.

Neumann CS, Hare RD. Psychopathic traits in a large community sample: links to violence, alcohol
use, and intelligence. Journal of Consulting and Clinical Psychology. 2008; 76(5):893-899.
[PubMed: 18837606]

Neumann CS, Hare RD, Newman JP. The super-ordinate nature of the psychopathy checklist-revised.
Journal of personality disorders. 2007; 21(2):102-117. [PubMed: 17492916]

Neumann CS, Hare RD, Pardini DA. Antisociality and the Construct of Psychopathy: Data From
Across the Globe. Journal of personality. 2014 DOI: 10.1111/jopy.12127.

Neumann CS, Johansson PT, Hare RD. The Psychopathy Checklist-Revised (PCL-R), low anxiety,
and fearlessness: a structural equation modeling analysis. Personality Disorders. 2013; 4:129-37.
[PubMed: 22642462]

Neumann, CS.; Kosson, D.; Salekin, R. Exploratory and confirmatory factor analysis of the
psychopathy construct: Methodological and conceptual issues. In: Herve, H.; Yuille, J., editors.
The Psychopath: Theory, Research, and Practice. Lawrence Erlbaum; New York: 2007. p. 79-104.

Neumann CS, Malterer MB, Newman JP. Factor structure of the Psychopathic Personality Inventory
(PPI): findings from a large incarcerated sample. Psychological assessment. 2008; 20(2):169-174.
[PubMed: 18557694]

Neumann CS, Pardini D. Factor structure and construct validity of the Self-Report Psychopathy (SRP)
scale and the Youth Psychopathic Traits inventory (YPI) in young men. Journal of personality
disorders. 2014; 28(3):419-433. [PubMed: 22984856]

Neumann CS, Uzieblo K, Crombez G, Hare RD. Understanding the Psychopathic Personality
Inventory (PPI) in terms of the unidimensionality, orthogonality, and construct validity of PPI-I
and-11. Personality disorders. 2013; 4(1):77-79. [PubMed: 23339315]

Neumann CS, Vitacco MJ, Hare RD, Wupperman P. Re-construing the “Reconstruction” of
psychopathy: A comment on Cooke, Michie, Hart & Clarke. Journal of Personality Disorders.
2005; 19:624-640. [PubMed: 16553559]

Newman, JP.; Howland, EW. The effects of incentives on Wisconsin Card Sorting Task performance
in psychopaths. 1987. Unpublished manuscript

Ogilvie JM, Stewart AL, Chan RCK, Shum DHK. Neuropsychological Measures of Executive
Function and Antisocial Behavior: A Meta-Analysis*. Criminology. 2011; 49(4):1063-1107.

Patrick, CJ. Getting to the Heart of Psychopathy. In: Herv, H.; Yuille, JC., editors. The Psychopath:
Theory, Research, and Practice. Lawrence Erlbaum Associates Publishers; Mahwah, NJ, US:
2007. p. 207-252.

Patrick CJ, Curtin JJ, Tellegen A. Development and validation of a brief form of the Multidimensional
Personality Questionnaire. Psychological Assessment. 2002; 14:150-163. [PubMed: 12056077]

Patrick CJ, Drislane LE. Triarchic model of psychopathy: Origins, operationalizations, and observed
linkages with personality and general psychopathology. Journal of personality. 2014 doi: 10.1111/
jopy.12119.

Patrick CJ, Fowles DC, Krueger RF. Triarchic conceptualization of psychopathy: Developmental
origins of disinhibition, boldness, and meanness. Development and psychopathology. 2009;
21(03):913-938. [PubMed: 19583890]

Radke S, Brazil 1A, Scheper I, Bulten BH, De Bruijn ER. Unfair offers, unfair offenders? Fairness
considerations in incarcerated individuals with and without psychopathy. Frontiers in Human
Neuroscience. 2013; 7:406. doi:10.3389/fnhum.2013.00406. [PubMed: 23898257]

Ross SR, Benning SD, Adams Z. Symptoms of Executive Dysfunction are Endemic to Secondary
Psychopathy: An Examination in Criminal Offenders and Noninstitutionalized Young Adults.
Journal of Personality Disorders. 2007; 21:384-399. [PubMed: 17685835]

Personal Disord. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baskin-Sommers et al.

Page 17

Rueda MR, Posner MI, Rothbart MK. The development of executive attention: contributions to the
emergence of self-regulation. Developmental Neuropsychology. 2005; 28:573-594. [PubMed:
16144428]

Sadeh N, Verona E. Psychopathic personality traits associated with abnormal selective attention and
impaired cognitive control. Neuropsychology. 2008; 22(5):669-680. [PubMed: 18763886]

Seara-Cardoso A, Viding E. Functional neuroscience of psychopathic personality in adults. Journal of
Personality. 2014

Sellbom M, Verona E. Neuropsychological correlates of psychopathic traits in a non-incarcerated
sample. Journal of Research in Personality. 2007; 41:276-294.

Skeem JL, Polaschek DLL, Patrick CJ, Lilienfeld SO. Psychopathic Personality: Bridging the Gap
Between Scientific Evidence and Public Policy. Psychological Science in the Public Interest. 2011,
12:95-162. [PubMed: 26167886]

Smith SS, Arnett PA, Newman JP. Neuropsychological differentiation of psychopathic and
nonpsychopathic criminal offenders. Personality and Individual Differences. 1992; 13(11):1233—
1243.

Smith GT, McCarthy DM, Zapolski TC. On the value of homogeneous constructs for construct
validation, theory testing, and the description of psychopathology. Psychological Assessment.
2009; 21:272-284. [PubMed: 19719340]

Snowden RJ, Gray NS, Pugh S, Atkinson G. Executive function as a function of sub-clinical
psychopathy. Personality and Individual Differences. 2013; 55(7):801-804.

Steffensmeier DJ, Allan EA, Harer MD, Streifel C. Age and the Distribution of Crimt. American
Journal of Sociology. 1989; 94:803-831.

Tonnaer F, Cima M, Sijtsma K, Uzieblo K, Lilienfeld SO. Screening for psychopathy: Validation of
the Psychopathic Personality Inventory-Short Form with reference scores. Journal of
Psychopathology and Behavioral Assessment. 2013; 35(2):153-161.

Venables NC, Hall JR, Patrick CJ. Differentiating psychopathy from antisocial personality disorder: A
triarchic model perspective. Psychological medicine. 2014; 44(05):1005-1013. [PubMed:
23834781]

Vitacco MJ, Neumann CS, Caldwell MF, Leistico AM, Van Rybroek GJ. Testing factor models of the
Psychopathy Checklist: Youth Version and their association with instrumental aggression. Journal
of personality assessment. 2006; 87(1):74-83. [PubMed: 16856788]

Vitacco MJ, Neumann CS, Jackson RL. Testing a four-factor model of psychopathy and its association
with ethnicity, gender, intelligence, and violence. Journal of consulting and clinical psychology.
2005; 73(3):466-476. [PubMed: 15982144]

Wechsler, D. Wechsler Adult Intelligence Scale. 3rd ed. Harcourt Assessment; San Antonio, TX:
1997.

Wetzels R, Wagenmakers E-J. A Default Bayesian Hypothesis Test for Correlations and Partial
Correlations. Psychonomic Bulletin & Review. 2012; 19:1057-1064. [PubMed: 22798023]

Wilkinson, GS. Wide Range Achievement Test. 3rd ed. Psychological Assessment Resources; Lutz,
FL: 1993.

Yechiam E, Kanz JE, Bechara A, Stout JC, Busemeyer JR, Altmaier EM, Paulsen JS. Neurocognitive
deficits related to poor decision making in people behind bars. Psychonomic Bulletin & Review.
2008; 15(1):44-51. doi:10.3758/PBR.15.1.44. [PubMed: 18605478]

Personal Disord. Author manuscript; available in PMC 2016 October 01.



Page 18

Baskin-Sommers et al.

©
o
o
2
LS &
A
£
8 3
£ S
g 5
o [° 0o [
a LL
£ 3
=
o -~
| S & <
T @ E
¢ Z
= w
o | S o ~
o o -
S <
-V
E =
@ ™)
o 2
& T > =
S S A
o o o ©
=
(eusodwo)) 43 o £
o
wn O
LS O L
© pE
S
8 &
o 0o o _|P_|v -
}=3
O o0 ooOp IM L .m
v 9
® ofmo © o c 9
O ©O COW WP OAWOO® O O O ..nlu. <
839 = &
0O0®OO OB 0000 D 00 -2 2
- 5 w -
0GP0 COOEDWHWOWDAWO @O O O O 4 = T
?
0 COEUE ® ©® O OB & ) =
- =
0  @OOID CYCOWNNOD O @O0 = m %
0 OO@@NO MWD @ A 00 o _.m n &2
©
O  IOO COMNOOOPPOAm® 0000 o o« = .m
o = 35
0O  amo MOWOa]Oo @O o o | S O —
T o >
00 0 ®o0O0[0@O® 00 00 o B
® ococowfo  ©®© o — S
com® | o S n_r.vC =
o K >SS Qo c
o o [} S . >
o L <®
o of o o K
@
3 3 3 3 8
N - - 9_.

(ensodwo)) 43

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Personal Disord. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Baskin-Sommers et al. Page 19

Interpersonal

.60

Executive
Functioning

Proverbs

.61

.68 e

Antisocial

Figure 2.
Structural equation model of PCL-R facets predicting EF performance.
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