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Abstract

Since psychopathy poses major problems to society, it is of importance to gain more insight in this construct,
which might be established by increasing knowledge of its neurocognitive underpinnings. Psychopathy may be related
to failure to incorporate and learn from subtle or ambiguous feedback, which may lead to diminished awareness
of potentially harmful consequences of choices. In result, this could induce increased risk-taking and decreased
capability to adapt such behaviour. The aim of the present study was to investigate if a relation exists between
psychopathic personality traits and risky decision making tendencies, and how this relation can be differentiated
along specific symptoms of the psychopathic spectrum. Male prisoners (N = 119) completed a neuropsychological
assessment of decision making tasks (the lowa Gambling Task [IGT] and the Wisconsin Card Sorting Task [WCST])
as well as a self-report measure for dimensional psychopathic personality traits (Psychopathic Personality Inventory
— Revised [PPI-R]). In line with some of the previous literature, no significant correlations were found between
measures of psychopathy on the one hand, and measures of decision making on the other hand. Other variables,
such as age (with a negative correlation) and presence of a history of drug abuse did contribute significantly in the
prediction of the total amount of psychopathic personality traits. Implications for interpretation of previous studies
and strengths and limitations of the present study are discussed. The literature on the topic of decision making and
psychopathy is now building up, but leaves inconsistent and certainly no convincing consensus. Future studies on
psychopathy and neurocognition may need to shift away from traditional decision making tasks and instead focus
more on experimental, ‘pure’ neurocognitive measures to better identify how specific cognitive pitfalls in psychopathy

influence behaviour and ability to learn.
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Introduction

For many years, the concept of psychopathy has spoken vividly to
people’s imagination and it received substantial attention in empirical
studies [1,2]. Even though psychopathy is not included officially among
the personality disorders in the Diagnostic and statistical manual
of mental disorders, both 4" and 5" edition (DSM-IV-TR; DSM-
5) and International statistical classification of diseases and related
health problems, tenth revision (ICD-10), it is widely accepted as a
real and potentially detrimental phenomenon [3,4]. The definition of
psychopathy by Hare [5] is applied most. According to this definition,
psychopathy is portrayed by a constellation of affective, interpersonal
and behavioural characteristics, such as egocentricity, impulsivity,
lack of remorse and empathy, shallow affect, manipulativeness and
persistent violation of social norms [4]. Hare [5] divides these traits
across two factors; factor one refers to remorseless, cold personality
traits (callous unemotional traits), while factor two refers to aspects
of an antisocial and impulsive lifestyle. Despite the global use of
this concept, there are still different views on the exact nature of the
core features of psychopathy, which could be clarified by gaining
more insight in its neurocognitive underpinnings. Indeed, growing
neuroscientific evidence points to specific neurocognitive deficits in
people suffering from psychopathy. For example, problems have been
found in people with psychopathy with respect to focussing attention

to emotional cues, either leading to low distractability by these cues or
to reduced facilitation by emotional helpful cues [6,7]. Furthermore,
studies have shown different reactions for psychopaths versus non-
psychopaths in the integrity of the neurocognitive processes driving
attentional allocation [8], and especially in top-down incorporation of
contextual information during attentional processing [9]. In addition,
neuroimaging studies have shown that psychopathic traits are related to
lower activation in affect-processing brain areas, such as the amygdala,
during emotion eliciting tasks, and to increased activation in frontal
brain regions that are related to cognitive control during tasks involving
decision making and reward processing [10]. Gaining more knowledge
on the specific nature of these neurocognitive deficits in relation to
different psychopathy-endophenotypes, such as high scorers on factor
one traits and high scorers on factor two traits, may be especially useful
to give rise to a new line of treatments [11], for example based on
techniques of cognitive remediation [12].

One aspect of neurocognition that has often been assessed in
relation to psychopathy, is decision making strategy, especially in
ambiguous circumstances. Feedback received in daily life after the
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making of decisions is often either absent, subtle (through nonverbal
social signals, for example) or ambiguous (meaning that one decision
may lead to both positive and negative outcomes). These characteristics
may be mimicked in decision making tasks, for example by providing
concurrent winnings and losses in result of a choice. Psychopathy
may be related to an impaired ability to incorporate and learn from
such subtle or ambiguous feedback pointing to potentially harmful
consequences of choices [13]. This could possibly be due to a lessened
capability in individuals with psychopathy to experience negative
affect in connection to awareness of negative behavioural outcomes
(14], which in turn could lead to more risk taking. Many studies
have been conducted to investigate if psychopathic traits are related
to a disadvantageous, risky decision making style during simulated
gambling tasks and reduced learning on such tasks after (ambiguous)
feedback. The results of several studies at least partly support this
hypothesis in normal (young) adult samples [15-19], as well as in
clinical and forensic samples [20-23] and children [24,25]. Nonetheless,
other studies showed no [26,27] or even a negative correlation [28].
Interesting in this regard is that these latter studies were all conducted
in criminal samples, where psychopathic personality traits may be
eminently pronounced and destructive. In these groups especially,
better understanding of neurocognitive underpinnings of psychopathy
is essential, in order to be able to lessen the social burden of psychopathy
through reduction of offense recidivism.

Given the heterogeneity and complexity of the psychopathy
construct, it has been suggested that studies should further distinguish
between subtypes or specific traits of psychopathy in relation to decision
making, so the aforementioned scientific inconsistencies could be
better explained [28]. For example, some researchers reason that risky
decision making would be primarily related to aspects of an antisocial
and impulsive lifestyle [17,29] (factor two of the Hare construct).
Also, a specific relation between risky decision making and callous
unemotional traits (factor one of the Hare construct) has been suggested
[30], presumably due to amygdala malfunctioning [7,31,32]. Only two
of the studies that differentiated between these two subtypes in forensic
samples indeed showed a larger tendency for risky decision making in
relation to antisocial lifestyle aspects of psychopathy [21,22]. However,
the two studies with the largest samples (N = 49 and N = 157) found no
such relation [26,27], and results of another relative large study (N =
49) showed that the antisocial lifestyle component was related to better
decision making [28]. These results seem to indicate that differentiating
between psychopathy subtypes doesn’t help to clarify if and how
psychopathic traits are related to increased risk taking during decision
making. However, none of the studies differentiated psychopathic traits
further than on the basic level of either aspects of impulsivity and
antisocial lifestyle or callous unemotional traits. Therefore, we aim to
repeat earlier studies in a large sample of male detainees, and assess
if in this population psychopathic personality traits, disentangled on a
more detailed level, are positively correlated to the tendency to make
risky decisions on a frequently applied simulated gambling task. Based
on the existing literature, it is a priori hypothesized that psychopathic
personality traits are not correlated to risk-taking behaviour during
decision making.

Material and Methods
Setting and procedure

All participants signed informed consent after receiving both
oral and written information about the study. Participants were
recruited from different types of regimes in a large prison setting in

the Netherlands (Penitentiairy Institution Vught). Participation took
place on a voluntary basis after being approached by research assistants.
Collection of the complete data for this study took up one or two
meetings after a first information session, depending on available time
in the daily prison program and the attention span of the participant.
After informed consent was signed, research assistants (master
students psychology) administered a short semi-structured interview
to gather general personal data, such as age, history of substance abuse,
and educational level. Subsequently, neuropsychological tasks were
administered, alternated with a self-report questionnaire to assess
psychopathic personality traits. Neuropsychological testing was mainly
directed towards measuring aspects of risky decision making and set-
shifting, but also measures of intelligence and attention were included,
to be able to correct for these aspects in the statistical analyses. If
appreciated by the participants, they were provided with feedback
on their individual test results in a final meeting. No incentives were
provided.

Testing was performed by a research assistant in offices nearby the
ward of the participants. In some exceptional cases, due to necessary
security precautions, staff members were present as well. These staff
members took no part in test-administration and received no insight in
individual test performance.

Lastly, criminal records were searched by test-assistants to be able
to provide insight in past criminal behaviour and demographics. The
study was approved by the scientific department of the Dutch Ministry
of Justice and Security with respect to procedural and ethical aspects.

Materials

Psychopathy-assessment

Psychopathic Personality Inventory revised (PPI-R): The PPI-R
[6] is an often applied self-report instrument to assess psychopathic
personality traits. It contains 154 items which are scored on a four-
point likert scale. This instrument was selected for the present study
because of its ease to administer and because it provides insight in
multiple, specific psychopathic personality characteristics. In addition
to a score on the Total Psychopathy index, scores are provided on
eight content scales (i.e., Machiavellian Egocentricity, Rebellious
Nonconfirmity, Blame Externalization, Carefree Nonplanfulness,
Social Influence, Fearlessness, Stress Immunity, and Coldheartedness)
as well as on two validity scales (Virtuous Responding, and Deviant
Responding). Furthermore, two higher order factors can be derived
(Fearless Dominance, and Self-Centered Impulsivity), which reflect
the two factors of the psychopathy construct as defined by Hare, with
the content scale ‘Coldheartedness’ regarded as a separate third factor.
Construct validity of these factor scales has been established in criminal
samples [33]. However, recent evidence only supports construct validity
for the second higher order PPI-factor (Self-centered Impulsivity) but
not for the Fearless Dominance scale [34].

Neuropsychological measures

Iowa gambling task (IGT): The IGT [13] is regarded as an
adequate measure of intuitive decision making in ambiguous and
risky circumstances. Because it contains ambiguous reinforcers, it is
supposed to resemble daily life decision making closely. In the present
study, the IGT was assessed with a standard version of a computer task
in which participants were confronted with four packs of cards. They
were instructed to select one card at a time with the consequence of
winning or losing fictitious money. After each card drawing, a fictitious
reward was given. Sometimes this was accompanied by a loss as well
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(meaning that one could win and lose money at the same time). Two
decks were advantageous decks which gave small rewards and small
losses. Two decks were disadvantageous: these gave high rewards and
high losses. Participants were only informed that some decks were
better than others. Each participant completed 100 deck draws, leading
to a total score and five consecutive ‘block’ scores of 20 draws each.
Especially the last two blocks (representing the final 40 draws) need to
be considered with respect to risky decision making [35], while the first
three blocks are characteristic for decision making under ambiguity
[36].

Wisconsin card sorting task (WCST): The computerised version
of the WCST [37] was included in the present study as a measure of
more classic executive functions (where decision making depends
on reasoning primarily, instead of gambling). In contrast to the IGT,
performance on the WCST relies less on intuition, but more on logical
thinking and deliberative decision making. The WCST is widely accepted
and applied, both for clinical diagnostic and research purposes [38].
Participants were instructed to organize different pictures in categories,
but received no insight in the underlying organizing principles prior
to the test. Only feedback was provided after each sorting attempt as
being ‘good” or ‘false. When the right sorting principle was applied
consequently and repeatedly, the rule changed without notification,
requiring a flexible and analytical response.

Trail making test (TMT): The TMT is a neuropsychological task,
designed to assess (divided) attention [39]. It requires speed and good
visual scanning skills, as well as sequencing [38]. In condition A,
participants were instructed to draw lines between numbers as fast as
possible (1-2-3-4-...), while in condition B, the instruction was to draw
lines between numbers and letters and switch between those (1-A-2-B-
3-C-...). Time to complete these tasks is regarded as a good indicator for
processing speed (condition A) and divided attention (condition B in
contrast to condition A).

Raven standard progressive matrices (RSPM): The RSPM is a
non-verbal intelligence test [40], where abstract reasoning is essential.
Participants were instructed to fill in missing parts in a pattern,
choosing from a set of options. The test was selected on basis of its
completion time and applicability for people, who aren’t raised with the
Dutch language. Dutch norms were applied [38] to provide percentile
scores, which were next converted into IQ-estimates.

Participants

All participants were adult males (18 years and older), who were
currently incarcerated. Inclusion took place when participants were
stable enough to participate (e.g. not suffering from a psychotic,
manic or major depressive episode during at least three months prior
to testing, according to their self-report and confirmation from their
psychologists). Illiteracy was an exclusion criterion, because of the use
of questionnaires.

Out of the 157 men who initially signed up for the study, a total
number of 123 participants completed the study. Exclusion details are
provided in Figure 1. These participants resided for the larger part in
regular prison wards (n = 97), and to a lesser extent in specialized areas
of the prison, such as a penitentiairy psychiatric centre (n = 19), a ward
for habitual offenders, (1 = 4), and a segregated ward for prisoners with
severe violent behaviour (n = 3). The larger part of the participants was
native to the Netherlands (n = 88), while the rest was born in other
European countries (n = 7), Northern America (n = 1), Southern
America (n = 14), Africa (n =5), or Asia (n = 2).

Reason for
Initially signed up: exclusion:
N=157 Fit to exclusion
criteria:n =5

Fit for inclusion:

N = 152 / Transferor
— ) release: n = 23
Remaining: Drop-out:n =6
N=123

/ Scores on PPI-r
> A
validitv scales > 2
sd:n=4

PPl valid:
N=119

Figure 1: Flowchart of participant inclusion and exclusion.

To ensure the validity of the data, all participants, who scored more
than two standard deviations above the mean on the validity scales of
the PPI-R (Virtuous Responding, M = 31.60, SD = 5.94, and Deviant
Responding, M = 14.25, SD = 3.42), were excluded from the statistical
analyses, in line with the procedure from Miranda et al. [41]. This led
to exclusion of four participants, leaving a total sample size of 119. In
Table 1 descriptive data are provided for the sample under study.

Statistical procedure

Before conducting any statistical analyses, a check was performed
to determine if there was no violation of the assumptions of normality,
linearity and homoscedasticity. Bearing the large sample size in mind,
the shape of the distributions was examined visually to assess normality,
using histograms and Q-Q plots. Linearity and homoscedasticity were
checked by means of plots of standardized residuals against predicted
values.

Next, correlations were calculated between all predictors and
dependent variables on the one hand and potential mediating variables
on the other hand, the latter being: age, intelligence (IQ-estimate
RSPM), educational level, attention (based on seconds to complete
TMT-A, TMT-B, and TMT-B/A), and history of drug or alcohol
abuse. If any correlations were significant, these potentially mediating
variables were included as predictor in the regression analysis. To
investigate if decision making variables could statistically significant
predict outcome on the PPI-R total score, a multiple linear regression
analysis was conducted with forced entry. All covariates were inserted
in Step 1, the IGT variables in Step 2, and the WCST variables in Step
3. Missing values in the regression analysis were replaced by the mean
(n=4).

Since the validity of the two second order factors of the PPI-R may
be questionable, a partial confirmatory factor analysis was wielded [42]
with a fixed number of three factors (which should resemble the three
higher order factors: Fearless Dominance, Self-Centered Impulsivity
and Coldheartedness), using KMO and Bartlett’s test of sphericity and
direct oblimin oblique rotation.

Parametric and non-parametric correlations were calculated
between measures of decision making and measures of psychopathy
based on either Pearson’s r (in case of normal distribution of the
data) or Spearman’s p (when one of the variables was not normally
distributed). Only for significant correlations multiple linear regression
analyses were conducted, using the forced entry of variables. Variables
of decision making were entered as predictors (after the covariates)
in the analyses and the applicable personality measures as dependent
variable. The level of significance was set at an alpha of <0.01, because
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Measure N
Age 119
Educational level': 119
1Q (RSPM) 119

Number of convictions
Number of previous violent convictions
Number of previous non-violent convictions
Current offense:

- traffic offense/breach of conduct 8
- drug offense 16
- burglary 29
- assault and battery 24

- aggravated assault 4

- sex crimes 4

- sex crimes with minor victims 9
- arson 1

- (attempt) manslaughter 7

- (attempt) murder 17

Mean (M) (range) Standard Deviation (SD)

35.95 (18-74) 11.24
3.28 (1-6) 1.03
85.52 (70-124) 11.52
21.51 (1-91) 20.71
4.03 (0-79) 7.78
16.52 (0-82) 18.39

Note: 'Educational level was based on mean scores on the classification system of Verhage [58] in Dutch education with 6 levels of education: (1) not graduated from
primary school, (2) only graduated from primary school, (3) vocational education, (4) secondary vocational education, (5) higher vocational education, (6) academic

education.

Table 1: Descriptive data of the study sample.

multiple analyses have been run.

Results

Assumptions of linearity and homoscedastity were not violated.
However, most of the decision making variables were not normally
distributed (especially scores on the WCST, probably due to a ceiling
effect on that test), in contrast to the personality and other variables
where the assumption of a normal distribution was not violated.

Can psychopathic traits in general be statistically significantly
predicted by scores on decision making tasks?

In the first regression analysis with the total score on the PPI-R as
dependent variable, no outliers needed to be excluded (none exceeded
>3S8D, and only five out of 119 exceeded >25D). Assumptions of normal
distribution, homoscedasticity and linearity of the residuals were not
violated. There was slight multicollinearity between predictors, but in
general VIF and tolerance scores were acceptable (for covariates VIF
<1.24, tolerance >0.81; for IGT variables VIF <3.28, tolerance >0.31;
for WCST variables VIF <7.51, tolerance 20.13). The assumption of
independent errors was tenable (Durbin Watson = 2.04). The results of
this regression analysis are shown in Table 2. As can be seen, only the
variables, that were corrected for (age and history of drug or alcohol
abuse), contributed significantly to the variance of the regression model
(no TMT variables were included, because of lack of any relevant
significant correlations to the dependent variables). Together, they
explained 16.7% of the variance of PPI-R total scores. None of the
IGT-scores (scores on block 4 and 5 and total NET score) contributed
to the explained variance of the model. Neither did any of the WCST
scores, that were inserted as Step 3 in the model (being number of
perseverative and non-perseverative errors and number of completed
categories). These are left out of Table 2.

Can scores on specific psychopathic characteristics significantly
predict scores on decision making tasks?

Results of the partial confirmatory factor analysis, to test the fit
of the higher order factor structure of the PPI-R, showed best though
still insufficient fit for a three factor model (NFI = 0.96; TLI = 0.91;

B [95% confidence interval] SE B | p(a=0.05)
Step 1
Constant 410.59 [361.44, 459.75] 24.81 p <0.001
Age -0.60 [-1.13, -0.06] 0.27 -0.19| p<0.05
1Q-estimate (RSPM) -0.44 [-1.01, 0.12] 029 -0.14| p=0.13
Educational level -5.00 [-11.37, 1.46] 324 -015 p=0.13
History of drug abuse 16.80 [3.05, 30.55] 6.94 021 | p<0.05
Step 2
Constant 413.06 [362.43, 463.68] 25.55 p <0.001
Age -0.61[-1.15, -0.07] 0.27  -0.2 | p<0.05
1Q-estimate (RSPM) -0.45[-1.03, 0.14] 03 -0.15 p=0.13
Educational level -5.08 [-11.50, 1.34] 324 -015 p=0.12
History of drug abuse 16.46 [2.68, 30.25] 6.96 0.21 | p<0.05
IGT Score Block 4 -0.64 [-1.60, 0.32] 049 -0.18 p=0.19
IGT Score Block 5 -0.34 [-1.16, 0.49] 042 | -01 p=0.42
IGT Total NET Score 0.23 [-0.10, 0.56] 017 1021 p=0.18

Note: R? = 0.167 for Step 1; AR?= 0.022 for Step 2 (ps = 0.389).

Table 2: Linear model predictors of PPI-R total score.

CFI = 0.82; RMSEA = 0.05). Although one of the three found factors
did represent the Coldheartedness scale as a separate factor, the two
other factors found in the factor analysis did not consist of the same
content scales as the Fearless Dominance and Self Centered Impulsivity
factors should contain (the content scales Fearlessness and Carefree
Nonplanfulness loaded stronger on other factors than on the ones
that they were supposed to). Therefore, these two higher order factors
(Fearless Dominance and Self Centered Impulsivity) were left out of
any further analyses.

Before conducting a regression analysis, correlations between
measures of decision making (Mean IGT scores on Block 4 and 5
and NET Total score, WCST perseverative and non-perseverative
errors, completed categories WCST) and measures each of the eight
content scales of the PPI-R were calculated (for IGT scores Pearson’s
r was calculated and for WCST scores Spearmans p). The correlation
between IGT Block 4 score and PPI-R Social Influence was significant
(r=-0.24, p = 0.010). Correlations approaching significance were found
between WCST non-perseverative errors and PPI-R Stress Immunity
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(p =0.19, p = 0.036), WCST completed categories and PPI-R Carefree
Nonplanfulness (p = 0.21, p = 0.024), WCST completed categories and
PPI-R Fearlessness (p = 0.19, p = 0.045), and WCST perseverative errors
and PPI-R Social Influence (p = 0.17, p = 0.064).

After correcting for potentially mediating variables such as age,
IQ-estimate on the RSPM, educational level and history of drug abuse
in the regression analyses, the correlation between WCST completed
categories and PPI-R Carefree Nonplanfulness became significant (b =
1.38, SE = 0.44, 3 = 0.32, p = 0.002), while the correlation between IGT
Block 4 score and PPI-R Social Influence only approached significance
(b=-0.20, SE = 0.08, f = -0.22, p = 0.016).

Discussion

The aim of the present study was to investigate if there was a
positive correlation between specific types of psychopathic personality
traits, as determined with the PPI-R, and risky decision making in
male prisoners. Although we were not able to provide valid scores for a
higher factor model of the three main dimensions of the PPI-R (Fearless
Dominance, Self-Centered Impulsivity and Coldheartedness), we did
investigate the relation between risky decision making and specific
psychopathy traits on the eight content scales of the PPI-R. We did not
find convincing evidence for such a relation to general psychopathy or
to any specific psychopathic trait whatsoever. This was the case both
when assessing risky decision making with the IGT and when assessing
set-shifting with the WCST. If any correlation seemed present, it
disappeared largely when correcting for other variables, of which age
and history of drug abuse had the most pronounced contribution.

The results of the present study with respect to risky decision making
are in line with those of some earlier studies with criminal samples [26-
28]. The cumulation of these results gives strong evidence that risky
decision making is not related to any specific psychopathic personality
trait, at least in offenders. This suggests that the brain-behavior
relations in psychopathy, for example related to malfunctioning of the
amygdala and ventromedial prefrontal regions, are not as clear-cut as
may have been previously hypothesized [13]. This could, for example,
be explained because other, unaffected neural pathways are able to
compensate for amygdala deficits and thus enable psychopaths to show
intact decision making on tasks such as the IGT through other, intact
cognitive processes [7]. Performance on the IGT depends on multiple
cognitive processes, where both emotional and attention functions
seem to interplay, and which are difficult to entangle based on the
traditional scoring that we applied. Therefore, we cannot verify this
assumption of neurocognitive compensation. Other researchers have
made attempts to develop other scoring models for the IGT, such as the
‘Expectancy Valence Model’ [43] or the ‘PVL-model’ [44], which future
studies could apply to unravel cognitive processes during completion of
the IGT. Imaging studies could show if brain activation patterns during
decision making differ between psychopaths and non-psychopaths. In
fact, one study has indeed shown diminished neural activation in parts
of the anterior cingulate cortex and prefrontal cortex for emotional
hypo-reactive offenders (thus high on callous unemotional traits),
when compared to normal controls, during completion of a gambling
task [30]. No increased activation in other parts of the brain were
recorded, however.

Another explanation for the absence of a relation between risky
decision making and psychopathic traits, especially within criminal
populations, may be found in general antisocial characteristics of these
groups. It has been suggested that not psychopathy, but impulsive
antisociality in general, may be related to risky decision making

[41]. If this were true, this could imply that on average offenders all
show decision making problems. Some studies did indeed show that
offenders performed generally worse on the IGT than normal controls
[45,46]. Adding a normal control group to a design with offenders
could help to verify this problem. Furthermore, measuring (impulsive)
antisocial behaviour instead of psychopathic personality could lead to a
broader insight in other factors that are related to poor decision making
in forensic populations. In fact, it has been found that behavioural
measures of antisocial behaviour (such as aggression and criminal
behaviour) show stronger relations to neuropsychological executive
tasks than measures of antisocial personality [47] and there are also
findings that risky decision making is related to aggression [48].

Notwithstanding the foregoing, questions remain why some
previous studies did find that the amount of psychopathic traits was
positively correlated to risk taking while making decisions [15-18,20-
23]. One explanation might be that previous studies may have showed
invalid or biased results, for example because of small sample sizes or
because of not correcting for factors such as age and (history of) drug
abuse. In fact, only one study mentioned having matched groups for
history of drug abuse [20], while only four matched or corrected for
age [17,20,22,23]. Our finding that the latter factors are associated with
the tendency for risky decision making is in line with previous studies.
For example, risk taking seems to vary across the lifespan [49-51] and
substance abuse has often been linked to decision making impairments
[52-54].

Although our study was strong with respect to its correction for
such covariates, there are still some critical notes to be placed. For
example, validity of the PPI-R may be disputed. Although the PPI-R is
applied on a large scale, there are studies that show good applicability
for this test in the normal population, but poor validity in forensic
populations [14]. It could be that this issue with the PPI-R validity
might explain the difference in outcome of our study in comparison
to similar studies in normal populations. Furthermore, the PPI-R
as a dimensional instrument does not provide a cut-off point to
differentiate between actual clinical psychopathy (who score above a
cut-off score), and evident non psychopaths, or people who score just
below the threshold with so-called subclinical psychopathic traits.
Therefore, based on our data we cannot say with certainty how many
‘true psychopaths’ were included in our all-volunteer sample, and, as
such, if delinquents suffering from clinical psychopathy show decision
making deficits in contrast to non-psychopaths. However, similar
studies in criminal populations using the ‘Psychopathy Checklist -
Revised’ (PCL-R), which is generally regarded as the golden standard
instrument to distinguish psychopaths from non-psychopaths, or the
PCLs short version [55], showed results similar to our study [26-28].

One last interesting finding in our study was that the number of
completed categories on the WCST showed a small but significantly
positive correlation to the PPI-R subscale Carefree Nonplanfulness,
which suggests that participants who describe themselves as being
less organized, actually perform better on a measure of executive
functioning. Although it is generally accepted from previous studies
that psychopathy in general and performance on set-shifting tasks on
the WCST are not related [7], this remains a curious finding. A potential
explanation could lie in faking good behaviour or in poor self-insight,
which would suggest that scores on the PPI Carefree Nonplanfulness
scale should be interpreted with caution. However, a meta-analytic
review on faking good behaviour, did not demonstrate a consistent
relation between faking good response styles and self-report measures
of psychopathy, including the PPI-R [56]. Also, in an empirical study
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[57], no relation was found between poor self-insight and psychopathic
personality traits. Because of the foregoing, the above suggested possible
explanation for the found correlation is not plausible. Therefore, future
studies should point out whether or not this was a coincidental finding [58].

Conclusion

No relation whatsoever was found between decision making and
aspects of psychopathy in a sample of male prisoners. These findings
correspond with those of some previous studies, but contradict those of
others. Potential explanations for these differences have been discussed,
including some limitations of our study. Given the strength of our
study, coming from a relatively large sample size and good statistical
correction for distorting variables, we feel that the attribution of this
study to the field of neuroscientific research in relation to psychopathy
is relevant. Since literature on the topic of decision making and
psychopathy is building up and leaves inconsistent and certainly no
convincing results, future studies on psychopathy and neurocognition
may need to shift away from traditional decision making tasks and
instead focus more on experimental, ‘pure’ neurocognitive measures to
better identify how specific cognitive pitfalls in psychopathy influence
behaviour and ability to learn. ‘Pure’ neurocognitive measures are
measures where performance is dependent on one solitary cognitive
function instead of concurrent different cognitive processes, which is
the case with instruments such as the IGT and WCST. That could help
clarify better which exact cognitive mechanisms are at work.
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