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Abstract

Research on sex differences in the association of psychopathy with fluid intelligence is
limited, and it remains unknown if fluid intelligence plays a meaningful role in explaining
the psychopathy-aggression link for men and women. The present study aimed to test for sex
differences in the relation between the 4-facet model of psychopathy and intelligence, and to
assess whether fluid intelligence moderates the link between psychopathy and aggression. In
a community sample of men (n=356) and women (n=196), we assessed psychopathy using
the Psychopathy Checklist: Screening Version (PCL:SV), fluid intelligence using the Raven’s
Progressive Matrices (Raven et al., 2000), and types of aggression using the Aggression
Questionnaire (AQ). Hierarchical regressions showed the psychopathy lifestyle facet was
negatively associated with intelligence and there were no sex differences. Our analyses for
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types of aggression revealed sex differences and similarities. For both men and women, total
AQ scores were predicted by higher antisocial facet scores. Lower intelligence moderated the
link between higher antisocial facet scores and aggression in men, but not for women. Physical
aggression in women was associated with higher interpersonal, affective, and antisocial facet
scores, whereas for men, it was only associated with higher antisocial facet scores. Verbal and
indirect aggression were associated with higher intelligence in both men and women. For men
only, higher antisocial facet scores were associated with verbal and indirect aggression. Higher
intelligence moderated the link between the lifestyle facet and indirect aggression for women,
whereas for men it moderated the link between the affective facet and indirect aggression. This
study further highlights sex differences in mechanisms of psychopathy-related aggression, which
need to be considered in the development of violence interventions and risk assessment.
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Early portrayals of psychopaths described these individuals as having “good” intelligence
(Cleckley, 1988 p.338). In 1939, Henderson went so far as to describe one psychopathic
state, the creative psychopath, as “near genius” (1939 p.112). Yet, recent evidence suggests
this may not be the case, and that there is a small association between psychopathy

and intelligence (Hare & Neumann, 2008). However, there is evidence to suggest that

the association may be stronger depending on what features of psychopathy are being
assessed. Traditionally, psychopathy was best understood using two factors (Guy & Douglas,
2006). Factor 1 includes interpersonal-affective traits, while factor 2 includes impulsive-
antisocial traits. More recently, researchers have found that a 4-facet structure provides a
superior model fit than the 2-factor model (Neumann, Hare, & Newman, 2007; Vitacco,
Neumann, & Wodushek, 2008), and that the 4facet model has been critical to understanding
sex differences in the association of psychopathy with aggressive and violent behavior
(Thomson, Bozgunov, Psederska, & Vassileva, 2019; Thomson, Kiehl, & Bjork, 2018).

The 4-facet model divides each of the factors into two facets. Thus, factor 1 includes the
interpersonal (i.e., grandiosity, superficial charm, manipulative) and affective facets (i.e.,
lack of remorse, shallow affect, callous lack of empathy), while factor 2 includes the
lifestyle (i.e., boredom susceptibility, impulsivity, lack of realistic long-term goals) and
antisocial facets (i.e., poor behavioral controls, juvenile and adult delinquency). Research
exploring the relation between the 4-facet model of psychopathy and intelligence is lacking,
and studies examining sex differences are limited. In addition, while there has been a
periodic flurry of research testing the psychopathy-intelligence relation, there remains little
understanding of the importance of this association. Therefore, the aim of the present study
is twofold: to test the association between the 4-facet model of psychopathy and intelligence
in men and women, and to assess if intelligence has a moderating role in the link between
psychopathy and aggression.
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Psychopathy and Intelligence

Most research on psychopathy and intelligence has come from male offender samples or
undergraduate students, which has provided mixed results. Variability of findings are often
attributable to a lack of standardized measures of intelligence and psychopathy. Using total
scores of psychopathy, some research has found no association with intelligence using the
Psychopathic Personality Inventory-Short Form (PPI-SF; Lilienfeld & Andrews, 1996; Watts
et al., 2016) and the Psychopathy Checklist-Revised (PCL-R; Hare et al., 1990; Johansson
& Kerr, 2005), while others have found a negative association using the PCL-R (Beggs

& Grace, 2008) and the Psychopathy Checklist-Screening Version (PCL:SV; DeLisi et al.
2010; Hart et al. 1995). Further, Watts et al. (2016) did not find any differences between
men and women in the association between intelligence and self-report psychopathy (PPI)
in a student sample. Studies using the factor and facet structure of clinical assessments of
psychopathy have yielded more consistent results, such that factor 2, the lifestyle facet,

and the antisocial facet have been consistently found to be related to lower intelligence
(Bozgunov et al., 2014; Heinzen et al, 2011; Neumann & Hare, 2008). Using a mixed sex
Bulgarian community sample (A=332), Bozgunov et al. (2014) found that fluid intelligence,
broadly defined as the ability to deploy analytical reasoning and problem-solving when
presented with novel information (Cattell, 1971), as measured by Raven’s Progressive
Matrices (RPM; Raven et al. 2000), was negatively related to both psychopathy factors

and the total psychopathy score of the Psychopathy Checklist: Screening Version (PCL:SV;
Hart et al., 1995). After controlling for the effect of each factor, the only correlation

to remain significant was between factor 2 and intelligence, suggesting that intelligence

is uniquely related to factor 2 (Bozgunov et al., 2014). However, the 2-factor model of
psychopathy may yield mixed findings with intelligence because of the different associations
among the interpersonal and affective facets, which are embedded within factor 1. For
example, in three separate samples, including men and women psychiatric inpatients, male
jail inmates, and male Not Guilty by Reason of Insanity acquittees, the interpersonal

facet was positively associated with intelligence, while the affective facet was negatively
associated with intelligence (Thomson, Galusha, et al., 2019; Vitacco et al., 2005, 2008).
Thus, the 4-facet model may be more suited for understanding specific associations between
psychopathy and intelligence.

Mixed findings on the psychopathy-intelligence link have also been documented within
female criminal offenders, across correctional and forensic samples. In women, Spironelli
et al., (2014) found that lower intelligence in Italian inpatients, indexed with the RPM, was
related to higher factor 1, factor 2, and each of the four facets of psychopathy using the
PCL-R. Because of the small sample size (A=56) this study was limited to correlations and
was unable to control for the other facets, therefore, unique effects were not assessed. In
contrast, a study involving highrisk female offenders in the UK (Mckeown & Thomson,
2019) and a study including a mixed sample of hospitalized and incarcerated violent
female offenders from Finland (Weizmann-Henelius, Viemerd, & Eronen, 2004) both found
intelligence was unrelated to the PCL-R total score, factors, and facets. Results in women
have also been found to differ based on ethnicity. For example, higher total psychopathy
scores were linked to lower intelligence in a sample of nonpsychotic female offenders, but
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this was only significant for African Americans but not Caucasians (Vitale et al., 2002).
Although sex differences in the relation between psychopathy and intelligence may exist,
it is difficult to compare and interpret these potential differences across studies due to the
diversity in sample types.

Psychopathy and Aggression

Psychopathy and aggression are strongly linked (Robertson & Knight, 2014; Thomson

et al,, 2020), and recent research has begun to attempt to explain the mechanisms of
psychopathy-related aggression (Garofalo et al., 2020). This research has largely focused

on incarcerated individuals (Thomson, 2017), and few studies have examined differences
between men and women (Thomson, Bozgunov, Psederska, et al., 2019). Understanding

the relationship between psychopathy and aggression in community samples offers several
benefits. Firstly, studying at the community-level provides the opportunity to explore what
features of psychopathy are catalytic for aggressive behavior when individuals are living
more freely in society. This is important as prior research suggests that the context by which
aggressive behavior occurs plays an integral role in understanding specific risk factors,
particularly for psychopathy (Thomson, 2020; Thomson et al., 2018). That is, psychopathy
may be differently related to aggression for people living in the community than it is for
prisoners or inpatients who are supervised 24/7. In addition to where aggression is occurring
contextually, it is important to consider the type of aggression, such as overt or covert forms
of aggression.

Overt forms of aggression can be characterized as physical (e.g., causing physical harm to
another person) or verbal (e.g., intimidation, verbal abuse, threats, etc.), while covert forms
of aggression are often characterized as indirect and relational (e.g., character defamation,
gossiping behind someone’s back). There are well-established sex differences in forms of
aggression; men display more overt aggression, whereas women engage in similar or higher
levels of covert aggression (Osterman & Bjérkquvist, 2018). Research on psychopathy has
found men and women share similarities in physical aggression being related to antisocial
psychopathic traits, while affective psychopathic traits are related to physical aggression

in women (Thomson, Bozgunov, Psederska, et al., 2019). However, less is known about

the relation between psychopathy facets and the other forms of aggression (i.e., verbal

and indirect) in men and women. Existing research shows verbal aggression is related

to higher interpersonal facet scores for both men and women, while indirect aggression

is related to antisocial facet scores for only men (Thomson, Bozgunov, Psederska, et al.,
2019). Emerging evidence has suggested that cognitive function (i.e., emotion regulation
capabilities) may play a crucial role linking psychopathy to specific forms of aggression.
For example, both Garofalo et al. (2020) and Thomson, Kiehl, and Bjork (2019) found

poor emotion regulation (self-report and biological indices, respectively) explained or
strengthened the link between psychopathic traits and physical aggression. However, this
was not the case for verbal aggression (Garofalo et al., 2020). Although limited research has
explored the link between psychopathy and covert forms of aggression, it could be expected
that more intricate (e.g., planned) forms of aggression require higher levels of cognitive
functioning (Thomson & Centifanti, 2018).
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Psychopathy, Intelligence, and Aggression

Based on research testing the Parieto-Frontal Integration Theory of Intelligence, fluid
intelligence, as measured by the RPM, is contingent on bilateral frontal and parietal

brain region functioning (Duncan et al., 2000; Kroger et al., 2002), in particular the
dorsolateral prefrontal cortex (PFC), inferior and superior parietal lobule, anterior cingulate
cortex (ACC), and regions within the temporal and occipital lobes (Vakhtin et al., 2014).
Indeed, several of these brain regions have been implicated in those with psychopathic
traits, such as the dorsolateral PFC (Korponay et al., 2017) and the ACC (Abe et al.,

2018; Blair, 2007). These brain regions, as well as fluid intelligence, have also been

linked to aggressive and violent behavior (Boes et al., 2008; Choy et al., 2018; Jacob et

al., 2018). The mechanisms of this link have been further examined within research in
clinical populations. In support of the idea that intelligence may moderate the association
between psychopathy and aggression, a recent study including male and female adolescents
from a closed treatment institute found intelligence moderated the association between the
impulsive irresponsibility facet of the Youth Psychopathic Traits Inventory (YPI; Andershed
et al., 2002) and aggression (Jambroes et al., 2018). This facet most closely represents the
lifestyle facet in adults. Although the authors did not test for sex differences, these results
are the first to highlight the importance of considering the role of intelligence in the link
between specific psychopathic traits and aggressive behavior. In this case, the link between
the lifestyle facet and aggression may be contingent on low intelligence.

Although the discussion of intelligence and aggression typically focuses on low intelligence,
it is possible that higher intelligence when coupled with risky personality traits may greatly
increase the risk of aggressive behavior. Indeed, Cleckley (1988) stated “psychometric tests
also very frequently show him [the psychopath] of superior intelligence” (p. 339), and this
was particular to the superficially charming features of psychopathy. Research has since
supported the link between the interpersonal facet and higher intelligence (Ben-Yaacov

& Glicksohn, 2018; Jambroes et al., 2018; Mckeown & Thomson, 2019; Nijman et al.,
2009; Salekin et al., 2004; Vitacco et al., 2005). Therefore, it may be that higher levels of
intelligence promote more calculated forms of aggression (i.e., indirect), and thus, increases
the general versatility of psychopathy-related aggression.

Current Study

To further understand the link between psychopathy and intelligence in men and women,
our first aim is to test which facets of the PCL:SV are associated with fluid intelligence
using the RPM, while testing for sex differences. Based on prior research, we expected the
affective, lifestyle, and antisocial facets to be negatively related to fluid intelligence, and
the interpersonal facet to be positively related to intelligence (Neumann & Hare, 2008;
Thomson, Galusha, et al., 2019). We did not expect to find any sex differences. Our
second aim is to test if intelligence moderates the association between psychopathy facets
and types of aggression (total scores, physical aggression, verbal aggression, and indirect
aggression). Although this is the first study to test the moderating role of fluid intelligence
on the link between the four-facet model of the PCL:SV and types of aggression, we

have based our hypothesis on theoretical positions. Because aggression (cumulative forms),
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verbal aggression and physical aggression (i.e., violence) are related to low intelligence
(Duran-Bonavila et al., 2017; Lésel & Murray, 2016), as well as higher affective, lifestyle,
and antisocial facets in men and women (Neumann & Hare, 2008; Thomson, Galusha, et
al., 2019), we anticipated that low intelligence would moderate the association between
the affective, lifestyle, and antisocial facets with total aggression, verbal aggression, and
physical aggression. No sex differences were expected. Because recent research in youth
has found higher intelligence to moderate the link between affective traits and instrumental
aggression (Jambroes et al., 2018), we expected to find a similar association with indirect
aggression because the two forms of aggression require planning (Thomson, Bozgunov,
Psederska, et al., 2019). We did not have any sex-specific expectations due to the lack of
research in this area.

and Data Collection

Data were collected as part of a larger ongoing study investigating impulsivity among
substance dependent individuals in a community sample in Bulgaria. The data was collected
in two sessions on two separate days, which included a combination of clinical interviews,
self-report surveys, and neurocognitive tasks. Testing was conducted by an experienced
team of psychologists at the Bulgarian Addictions Institute. All participants provided
informed consent. The study was approved by the Institutional Review Boards of Virginia
Commonwealth University and Medical University of Sofia on behalf of the Bulgarian
Addictions Institute.

The sample consisted of healthy controls with no history of substance abuse or dependence
and individuals who had a past history of opiate or stimulant dependence as defined by
Diagnostic and Statistical Manual of Mental Disorders (4™ edition, text rev.; DSM-IV-TR,
American Psychiatric Association [APA] 2000) criteria. Thus, analyses covaried for the
presence of substance use disorder (SUD). All participants met the following inclusion
criteria: a minimum of an eighth grade education, being able to read and write in Bulgarian,
no history of head injury, and having an estimated 1Q higher than 75, which is a standard
cutoff score to measure intellectual functioning in individuals without cognitive disabilities
and is commonly used in 1Q-related research (Wilson et al., 2014). The sample included
314 male and 174 female Bulgarian adults between the ages of 18 and 45 with a mean

age of 27.68 (SD=6.33), 87% of whom had achieved a high school diploma; 51% percent
met diagnostic criteria for substance dependence and 7.3% met the diagnostic cut-off for
psychopathy (PCL:SV >18).

Psychopathy

The Psychopathy Checklist: Screening Version (PCL:SV; Hart et al., 1995) is a 12-item
semi-structured interview based on the PCL-R, which has been adapted and validated
cross-culturally (Douglas et al., 2005; Wilson et al., 2014). Items are scored on a three-
point scale (0 = absent; 1 = somewhat present,; 2 = definitely present) and summed to
provide total scores ranging from 0 to 24 points. Psychometric analysis of the Bulgarian
version of the PCL:SV with a subset of the current Bulgarian sample was performed by

J Interpers Violence. Author manuscript; available in PMC 2022 May 04.
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Wilson et al. (2014), which demonstrated good fit and adequate internal consistency of

the 4-facet model of psychopathy. Interrater reliability was good for Affective (intraclass
correlation coefficient [ICC] = 0.95), Interpersonal (ICC = 0.92), Lifestyle (ICC = 0.96) and
Antisocial facets (ICC = 0.98). The PCL:SV was conducted by trained research assistants
and clinicians at the Bulgarian Addictions Institute. The research team was trained on

the PCL:SV by J.V., who created the authorized version of the Bulgarian PCL-R with

its publisher Multi-Health Systems. Additional training and supervision were provided
throughout the study by G.V., who had completed formal training workshops led by Dr.
Robert Hare. The two trainers (J.V. and G.V.) have substantial experience with the use of the
PCL-R and PCL:SV and with the construct of psychopathy.

To measure fluid intelligence, the Raven’s Standard Progressive Matrices (Raven et al.,
2000) was administered. The RPM is among the most widely used 1Q-tests in the clinical
practice, which provide a nonverbal, culturally-free assessment of the general ability to solve
novel problems and adapt to new situations. The instrument consists of 60 multiple choice
visual items, divided into 5 sets of 12 items each. The test items within each set are listed in
order of increasing difficulty. All of the items presented a pattern of shapes with a missing
piece. The participant is asked to identify the missing element which completes the pattern
of shapes by choosing one out of six or eight options for each item. In the current study we
used the paperpencil version of the RPM.

The Aggression Questionnaire (AQ; Buss & Warren, 2000) measures the tendency to behave
aggressively across multiple forms and risk factors for aggression (i.e., physical aggression,
verbal aggression, indirect aggression, anger, and hostility). The anger and hostility
subscales are risk factors for being aggressive and not direct measures of aggression.
Because the present study focuses on acts of aggressive behavior, we only analyzed total
aggression, physical aggression (e.g., “If somebody hits me, | hit back”), verbal aggression
(“When people annoy me, | may tell them what | think of them”), and indirect aggression
(e.g., ““...spread gossip about people I don’t like). Consistent with prior research (see
Gresham et al., 2016), the reliability of the scales in the present sample were adequate to
good (a = .68-.91).

Substance Dependence

Substance use disorders (SUD) were assessed using the Substance Abuse Module of the
Structured Clinical Interview for DSM-IV (SCID-I; First et al., 1996). Raters assessed
the presence of DSM-IV symptoms of alcohol, cannabis, opiate, and stimulant abuse and
dependence using a three-point scale (0 = not present, 1 = subthreshold, 2 = present). A
diagnosis of SUD was made if the participant displayed three or more of the substance
dependence criteria within 12-months.
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Data Analytic Plan

Results

First, we conducted bivariate correlations among the main study variables for men and
women. Next, we conducted hierarchical linear regressions to assess what facets of
psychopathy were related to intelligence, and if there were sex differences in these
associations. Step 1 included all predictors (age, sex, SUD, and psychopathy facets), and
Step 2 included the interaction terms between the facets and sex. To test whether intelligence
moderated the association between psychopathy facets and subtypes of aggression for

men and women, we conducted a series of hierarchical linear regressions for predicting

total aggression, physical aggression, indirect aggression, and verbal aggression. Separate
regressions were conducted for men and women, which followed the same order: Step

1 included age, SUD, and intelligence; Step 2 included the psychopathy facets; Step 3
included the interaction terms between the psychopathy facets and intelligence. Significant
interactions were probed using simple slopes analysis (Aiken & West, 1991). A power
analysis indicated the sample size for sex-specific analyses was adequate to detect a medium
effect (£=.15) with a power of 0.95 and an alpha of 0.05.

Psychopathy and Intelligence

Bivariate correlations among the main study variables for women (Table 1) and men

(Table 1) showed all facets of psychopathy were positively correlated with total scores

of aggression, physical aggression, indirect aggression, and verbal aggression. In women,
intelligence was not associated with any psychopathy facets, but was positively related to
indirect and verbal aggression. In men, intelligence was negatively related to all psychopathy
facets, and unrelated to all forms of aggression.

To test for sex differences in the association between psychopathy and intelligence, while
controlling for the non-target psychopathy facets, a hierarchical linear regression was
conducted (see Table 3). Step 1 included sex, age, substance use disorder (SUD), and the
four facets of the PCL:SV (F (7, 545) = 5.70, p < .001). The lifestyle facet (v=.013) and

age (p=.016) were significant. Step 2 added the interaction term between the PCL:SV facets
and sex (£ (11, 541) = 3.85, p< .001), however, no interactions were significant. Thus,
higher PCL:SV lifestyle scores were associated with lower intelligence, and there were no
sex differences in the relation between psychopathy and intelligence.

The Moderating Role of Intelligence Between Psychopathy and Total Aggression Scores

Results of the hierarchical linear regression predicting total scores on the Aggression
Questionnaire for men and women are displayed in Table 4. For women, step 1 was
significant (F (3, 193) = 5.66, p=.001) and SUD (p<.001) was positively associated with
aggression. Step 2 was significant (£ (7, 189) = 9.45, p<.001) and the antisocial facet

was positively associated with aggression (p<.001). Step 3 included the interaction terms
between the PCL:SV facets and intelligence (~(11, 185) = 7.12, p<.001) but no significant
interactions emerged.

J Interpers Violence. Author manuscript; available in PMC 2022 May 04.
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For men, step 1 was significant (F(3, 353) = 20.65, p < .001), and SUD was positively
associated with aggression (p<.001). Step 2 was significant (F (7, 349) = 17.95, p<.001),
and the antisocial facet was positively associated with aggression (p<.001). Step 3 was
significant (F (1, 345) = 12.34, p< .001), revealing significant interaction between the
antisocial facet and intelligence (p=.042). Simple slopes analysis (see Figure 1) showed
high antisocial traits predicted aggression for men with low intelligence (p<.001) but not for
men with high intelligence (p=.080).

Physical Aggression

Results of the hierarchical linear regression predicting physical aggression for men and
women are displayed in Table 5. For women, step 1 was significant (~ (3, 193) = 6.76,
p<.001), and SUD (p<.001) was positively associated with physical aggression. Step 2

was significant (£ (7, 189) = 12.17, p < .001), and the interpersonal (p=.033), affective
(p=.013), and antisocial facets (p=.001) were positively associated with physical aggression.
No significant interactions emerged in step 3 (£ (11, 185) = 8.09, p< .001).

For men, step 1 was significant (£ (7, 353) = 23.98, p < .001), and age (v < .001) and SUD
(0 < .001) were associated with physical aggression. Step 2 was significant (~ (7, 349) =
29.02, p<.001), and only the antisocial facet was significant (p < .001). Although Step 3
was significant (F (11, 345) = 18.99, p< .001) no interactions were significant predictors of
physical aggression.

Indirect Aggression

Results of the hierarchical linear regression predicting indirect aggression for men and
women are displayed in Table 6. For women, step 1 was significant (~ (3, 189) = 5.14,
p=.002), and SUD (p=.024) and intelligence (p=.004) were positively associated with
indirect aggression. Step 2 was significant (~ (7, 185) = 5.57, p<.001) but no significant
associations emerged. Step 3 was significant ~ (11, 181) = 5.42, p<.001) and the interaction
between the lifestyle facet and intelligence was significant (o=.007). Figure 2 shows the
simple slopes analysis which found higher antisocial facet scores and higher intelligence
predicted indirect aggression for women (p <.001).

For men, step 1 was significant (F(3, 353) = 17.78, p<.001). Age (p=.016) and SUD
(0<.001) were associated with indirect aggression. Step 2 was significant (F (7, 349) =
16.27, p<.001), and the antisocial facet was significant (p<.001). Step 3 was significant ~
(11, 345) = 12.31, p<.001), and the interaction between the affective facet and intelligence
was significant (p=.016). Figure 3 shows the simple slopes analysis which found high
intelligence moderated the association between higher levels of affective psychopathic traits
and indirect aggression (p =.014).

Verbal Aggression

Results of the hierarchical linear regression predicting verbal aggression for men and women
are displayed in Table 7. For women, step 1 was significant (~(3, 193) = 4.26, p=.006), and

SUD (p=.018) and intelligence (p=.015) were positively associated with verbal aggression.

No predictors were significant in Step 2 (F (7, 189) = 3.99, p<.001) nor in Step 3 (F(11,
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185) = 2.97, p=.001). For men, step 1 was significant (~(3, 353) = 7.60, p<.001), and
SUD (p<.001) and intelligence (p=.044) were positively associated with verbal aggression.
Step 2 was significant (F (7, 349) = 4.87, p<.001), and the antisocial facet was significant
(0=.030). No significant predictors emerged in Step 3 ~ (11, 345) = 3.48, p<.001).

Discussion

The aims of the present study were to assess the association between the PCL:SV facets and
fluid intelligence, and to test if fluid intelligence moderated the link between psychopathy
and types of aggression for men and women. Drawing from a large community sample

of men and women, zero order correlations showed psychopathy facets were unrelated

to intelligence in women, whereas in men all psychopathy facets were negatively related
to intelligence. However, when testing for sex differences while covarying for SUD, age,
and other psychopathy facets, there were no sex differences and only the lifestyle facet
was associated with lower intelligence. Prior research has suggested that psychopathy may
manifest differently for men and women (Sprague et al., 2012; Thomson, 2019), but these
results suggest that differential manifestations seem to be unrelated to intelligence, as
measured by the RPM. In contrast, our findings suggest there are sex differences in the
moderating role of intelligence in the association between psychopathy and aggression.
Firstly, intelligence does not seem to be a meaningful contributor to a general measure of
aggression (total AQ scores) in women, and does not moderate the association between
psychopathy facets and aggression. Similar to women, intelligence was not uniquely
related to general aggression in men - but unlike women, intelligence did moderate the
association between the antisocial facet and aggression. Thus, low intelligence moderated
the association between high antisocial psychopathic traits with high levels of aggression.

Drawing from Parieto-Frontal Integration Theory of Intelligence, fluid intelligence is
contingent on bilateral frontal and parietal brain regions (Duncan et al., 2000; Kroger et al.,
2002), which include brain regions found to be implicated in individuals with psychopathic
traits (Abe et al., 2018; Korponay et al., 2017) and the same brain regions and poor
intelligence have been associated with aggressive behavior (Boes et al., 2008; Choy et

al., 2018; Jacob et al., 2018). In the present study, low intelligence only moderated the
association between antisocial psychopathic traits and total scores of aggression. This may
indicate that individuals with more extensive antisocial behaviors (e.g., criminal versatility)
are more at risk of aggression when they have cognitive deficits. Thus, the moderating role
of low intelligence between antisocial psychopathic traits and total scores of aggression may
be explained by deficits in key brain regions (e.g., PFC, ACC).

For physical aggression, women and men who scored higher on the antisocial facet had
higher physical aggression scores. For women only, affective and interpersonal facets
were related to higher physical aggression. These associations were not moderated by
intelligence for either men or women. Thus, as found in prior research, it seems that
antisocial psychopathic traits are a gender-neutral risk factor for violence, while affective
and interpersonal psychopathic traits may be female-specific risk factors for violence in
women (Thomson, 2019). This is important from a treatment perspective, as violence
intervention strategies that target antisocial behavior and criminal thinking styles may be
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effective in reducing psychopathy-related aggression in men and women. However, it is
clear from the present study, and from past research, that women who engage in violence
need gender-specific interventions to target female-specific risk factors. In this case, there is
evidence that in women violence is related to the personality features of psychopathy, and
recent research shows that this association is strengthened when women have histories of
abuse (Thomson, Bozgunov, Aboutanos, Vasilev, & Vassileva, 2019). Thus, to reduce the
heightened risk of psychopathy-related violence, treatment efforts in women need to become
tailored to women’s needs by becoming trauma-informed (Thomson, 2019).

Indirect aggression was related to higher intelligence in both men and women, even after
controlling for psychopathy. This highlights that manipulative and behind-the-back forms of
aggression require intact cognitive function. The results also show that higher intelligence
moderated the associations between psychopathy facets and indirect aggression differently
for men and women. Women with high lifestyle facet scores and intelligence reported higher
levels of indirect aggression. Whereas men with high affective facet scores and intelligence
reported higher levels of indirect aggression. These results suggest that indirect aggression
in men with high intelligence may be related to more affect-driven features of psychopathy
than in women. This suggests that not all risk factors for psychopathy-related aggression are
deficit-related Furthermore, this finding highlights that the affective features of psychopathy
can be related to aggression in men, but the pathways or mechanisms in which this occurs
may be different than for women.

Similarly, higher intelligence was also related to higher verbal aggression for men and
women, while the antisocial facet of psychopathy was related to verbal aggression but only
for men. Intelligence did not moderate any psychopathy associations with verbal aggression.
The associations between higher intelligence and verbal aggression, across the sexes,
highlight the significance of higher cognitive functioning (i.e., higher fluid intelligence
levels) in predicting verbal forms of aggression in men and women more generally. In

this case, verbal aggression was found to be related to non-verbal cognitive abilities, given
that the RPM only accounts for non-verbal faculties associated with fluid intelligence.
Ultimately, the positive associations detailed in the relation between intelligence and the
behavioral manifestations of aggression (e.g., verbal aggression), may be attributable to

the poor behavioral controls that are endemic to antisocial traits including psychopathy,

but there is a missing link within this explanation as to why these associations were only
detected in men. This may be, in part, because of the greater likelihood of men to engage
more frequently in overt aggressive behaviors, such as verbal aggression, than women
(Osterman & Bjorkqvist, 2018). Similarly, these findings may also partially be explained by
the lower prevalence of antisocial traits within women in community samples, or a lack of
research that bolsters these claims. However, these findings do corroborate prior research
that found a positive association between antisocial traits and verbal aggression in men

only (Thomson, Bozgunov, Psederska, et al., 2019). Thus, antisocial psychopathic traits may
be the most robust, male-specific predictor of verbal aggression, further highlighting the
consistent pattern of sex differences that places these associations outside of a one-size-fits-
all model of behavior. Nevertheless, findings remain consistent in revealing similarities
between the men and women in that fluid intelligence had no significant role in this
relationship.
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The present study is not without limitations. Prior research has shown that psychopathy
facets are differently related to subtypes of intelligence, such as the interpersonal facet

is positively related to verbal intelligence (McKeown & Thomson, 2019). Therefore, we
may have found different associations between psychopathy facets and specific forms

of intelligence, which may differ for men and women. Furthermore, it is also possible

that different forms and types of aggression may be more influenced by certain types

of intelligence. For example, it may be that higher verbal intelligence moderates the

link between the interpersonal facet and indirect/relational aggression. However, because
the RPM does not measure verbal intelligence, we were unable to test this association.
Furthermore, because this is the first study to test if fluid intelligence moderates the
association between the four PCL:SV facets with these subtypes of aggression, it is
important that findings are replicated in clinical and forensic samples where levels of
aggression are higher. Nevertheless, our findings suggest there are important similarities
between men and women in the association between psychopathy and intelligence, but

also notable sex differences for the moderating role of intelligence in the link between
psychopathy and aggression. It is important to recognize that the present sample had a
large number of individuals with a prior SUD. Thus, interpretation of the present findings
should keep this in mind. Current findings provide a good starting point for future studies to
test these associations across different populations, with and without SUD. Lastly, although
prior research has demonstrated validity of the psychopathy construct, as measured by the
PCL:SV, in Bulgarian community samples (Wilson et al., 2014), future research is needed to
assess cross-cultural generalizability of these results.

There has been longstanding debate on the association between psychopathy and
intelligence. The first aim of the present study was to add evidence to this debate, by
showing that when controlling for other facets of psychopathy, there were no significant
sex differences in the relation between psychopathy and intelligence. Based on the

research conducted to date, as well as the present study, there seems to be a consistency
among studies showing a negative association between behavioral features of psychopathy
and intelligence, which holds for both men and women, as we show. The second aim
provided evidence that higher intelligence plays a role in strengthening the association
between psychopathy and different types of aggression, further elucidating the nuanced
pathways moderating physical, verbal, and indirect aggressive behaviors in men and
women, underscoring the need for gender-responsive interventions and further research that
parses apart the distinct mechanisms that characterize sex-specific trajectories of aggressive
behavior.
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Figure 1.
The moderating effect of intelligence on the association between antisocial psychopathic

traits and aggression in men.
Note. Low and high values represents +1.0 and —1.0 SD from the mean.
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Figure 2.
The moderating effect of fluid intelligence on the association between lifestyle psychopathic

traits and indirect aggression scores for women.
Note. Low and high values represents +1.0 and —1.0 SD from the mean.
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Figure 3.
The moderating effect of fluid intelligence on the association between affective

psychopathic traits and indirect aggression scores for men.
Note. Low and high values represents +1.0 and —1.0 SD from the mean.
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Table 1.

Correlations and descriptives for main study variables: Women (/7=196)

Measure 1 2 3 4 5 6 7 8 9

1. Interpersonal -

2. Affective 47 -
3. Lifestyle 207 B R

4. Antisocial oy ST S il -

5. Intelligence .01 -.04 -11 -.09 -

6. Aggression 317 34 3™t 45 .04 -

7. Physical aggression  4q***  g4*** g5t g7t 12 667 -
8. Indirectaggression o™ 9g™*F 9™ 5™ o1™* g7 57 N

9. Verbal aggression 207 18T 24 26™F 18 83T 3t a1 -

M 073 073 149 144 11049 3934 1409 1381 8.18
SD 94 117 161 164 1134 1045 529 379 281
*

0<.05

Hk

p<.01

HAA

p<.001
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Table 2.

Correlations and descriptives for main study variables: Men (/7= 356)

Measure 1 2 3 4 5 6 7 8 9
1. Interpersonal -
2. Affective 55 *** -
3. Lifestyle 507 g4*** -
4. Antisocial 52 ¥ gg¥** 73*** -
5. Intelligence Z13% 7 o gt -
6. Aggression 28 Kokt 35 koA 42 Hokk 50 *AA -.08 -
7. Physical aggression g4 *** 45 *** 5 57%** =05  gg*** -
8. Indirect aggression = og*** gy *HE  ggEEE  pEx .02 70 gat -
9. Verbal aggression 157** 15%* 7 24 %% .07 TR g REE R -
M 1.95 217 2.66 2.79 107.28 4286 1826 1435 9.5
SD 1.45 1.88 1.91 2.13 13.37  12.82 6.48 466  3.48
*
p<.05
p<.01
AAA
p<.001

J Interpers Violence. Author manuscript; available in PMC 2022 May 04.



1duosnuey Joyiny

1duosnuen Joyiny

Thomson et al. Page 22

Table 3.

PCL:SV facets predicting intelligence, moderated by sex

B SEB B AR2
Step 1 077
Sex -149 122 -0.06
Age -144 060 _gq0*
SUD 0.48 1.54 0.02
PCL:SV Interpersonal ~ 0.08 0.73 0.01
PCL:SV Affective -0.13 081 -0.01
PCL:SV Lifestyle -210 084 _g16*
PCL:SV Antisocial -092 096 -0.07
Step 2 .00
Sex -246 139 -0.09
Age -142 060 _g10*
SUbD 0.38 1.56 0.02
PCL:SV Interpersonal ~ 1.60 1.60 0.12
PCL:SV Affective 0.24 1.75 0.02
PCL:SV Lifestyle -145 147 -0.11
PCL:SV Antisocial -1.39 176 -0.11
Interpersonal X Sex -188 179 -0.12
Affective X Sex -0.32 198 -0.02
Lifestyle X Sex -096 177 -0.06
Antisocial X Sex 0.62 196 0.04

Note. SUD = Substance Use Disorder; Sex = Men (1) Women (0)

p<.05

Ak
<01

Aok

£<.001
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Table 4.

Psychopathy and Intelligence as Predictors of Total Aggression Questionnaire Scores

Aggression: Women Aggression: Men
B SEB B AR? B SEB B AR?
Step 1 08" 157
Age -1.17 0.77 -0.11 -146 0.77 -0.10
SUD 554 151 (op*** 1018 132  gg3g***
Intelligence 0.40 0.85 0.03 -0.25 0.65 -0.02
Step 2 187 127
Age -117 071  -011 -145 072 _g1p*
SUbD -4.02 202 —0.19% 1.43 1.73 0.06
Intelligence 0.56 0.78 0.05 0.50 0.62 0.04
PCL:SV Interpersonal 1.20 121 0.08 0.87 0.74 0.07
PCL:SV Affective 1.13 131 0.07 -0.17 0.83 -0.01
PCL:SV Lifestyle 2.14 111 0.17 1.26 0.93 0.10
PCL:SV Antisocial 517 146 g39*** 473 100 g3g***
Step 2 04~ .02
Age -150 071  _gqa* -150 072 _g10*
SuUD -3.09 205 -0.14 1.51 1.73 0.06
Intelligence 0.61 1.02 0.05 0.33 0.64 0.03
PCL:SV Interpersonal 2.40 1.32 0.15 0.97 0.74 0.08
PCL:SV Affective 054 142 0.03 004 083 0.00
PCL:SV Lifestyle 2.14 1.12 0.17 1.29 0.93 0.10
PCL:SV Antisocial 439 148 (33** 448 101 (3™t
Interpersonal “intelligence  ~2-36  1.32  -0.16 087 073 0.07
Affective “Intelligence 175 151 012 049 082 004
Lifestyle “intelligence 242 124 018 181 093 014
Antisocial *Intelligence -0.86 149 -0.07 -191 094 _016™
*p<.05;
-
p<.01;
-
p<.001
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Table 5.

Psychopathy and Intelligence as Predictors of Physical Aggression

Physical Aggression: Women Physical Aggression: Men
B SEB B AR? B SEB B AR?
Step 1 107 177
Age -025 0.38 -0.05 -116 038 _g157*
SUD 310 075 (og*** 536 065 (a1
Intelligence 0.76  0.43 0.12 0.03 032 0.01
Step 2 22" 207
Age -028 034  -0.05 -118 033 _gq5***
SuD -161 098 -0.15 -0.30 0.80 -0.02
Intelligence 077 038 13* 048 0.28 0.07
PCL:SV Interpersonal 126  0.59 0.16% 058 034 0.09
PCL:SV Affective 160 064 (og* 068 038 011
PCL:SV Lifestyle 0.24 054 0.04 011 043 0.02
PCL:SV Antisocial 239 070 g3g** 300 046  (g9***
Step 2 01 01
Age -0.36 035  -0.07 -121 033 _g16***
SuD -151 101  -0.14 -031 080  -0.02
Intelligence 042 050 0.07 039 030 0.06
PCL:SV Interpersonal 174 065 (goo** 061 034 0.09
PCL:SV Affective 149 070 9% 076 038  (13*
PCL:SV Lifestyle 021 055 003 015 043  go***
PCL:SV Antisocial 219 073  g33** 291 047 0.47
Interpersonal “intelligence  ~1.18 065 -0.16 025 034 0.04
Affective “Intelligence 005 074 0.01 041 038 0.07
Lifestyle “intelligence 041 061 0.06 049 043 0.08
Antisocial “intelligence 011 073 002 -062 043  -0.10
*p<.05
ok
<01
okt
p<.001
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Table 6.

Psychopathy and Intelligence as Predictors of Indirect Aggression

Indirect Aggression: Women Indirect Aggression: Men

1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

1duosnuep Joyiny

B SEB B AR? B SEB B AR?
Step 1 .08™* 137
Age -0.34 028 -0.08 -068 028 _gqo*
SUD 126 055 (1 345 048 g7ttt
Intelligence 091 032 go1** 036 024 008
Step 2 107 127
Age -0.43 0.28 -0.11 -069 026 _gq13™*
SUD -1.01 080 -013 028 063 003
Intelligence 085 030 (q9** 063 023 gq13**
PCL:SV Interpersonal 0.80 0.47 0.14 0.30 0.27 0.06
PCL:SV Affective 0.61 0.50 0.11 0.48 0.30 0.11
PCL:SV Lifestyle 0.84 0.43 0.18 0.32 0.34 0.07
PCL:SV Antisocial 0.54 0.57 0.11 1.41 037 (31
Step 2 07" 047"
Age -053 027 -013 -075 026 _gq4™*
SuD -042 080 -0.05 022 063 002
Intelligence 134 040 (30** 0.47 0.23 010~
PCL:SV Interpersonal 109 051 g19* 034 027 0.07
PCL:SV Affective 0.50 0.54 0.09 0.58 0.30 0.13
PCL:SV Lifestyle 079 043 0.17 039 034 0.08
PCL:SV Antisocial 003 058 001 131 036 (og***
Interpersonal *Intelligence -041 050 -008 0.41 0.26 0.09
Affective *Intelligence 0.73 0.58 0.14 0.72 0.30 0.16™
Lifestyle *Intelligence 128 047 6™ 037 034 0.08
Antisocial *Intelligence -0.16 058 -0.03 -066 034 -0.15
*
p<.05
-
p<.01
***p<.001
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Table 7.

Psychopathy and Intelligence as Predictors of Verbal Aggression

Verbal Aggression: Women Verbal Aggression: Men
B SEB B AR? B SEB B AR?
Step 1 067" 067
Age -0.21 021 -0.07 -0.37 022 -0.09
SUD 097 041 gq7%* 169 038 (og***
Intelligence 057 023 18* 0.38 0.19 011”
Step 2 07 03*
Age -0.23 021 -0.08 -0.38 0.22 -0.09
SUbD -0.49 0.59 -0.08 0.68 0.53 0.10
Intelligence 060 023 18** 0.46  0.19 0.13%
PCL:SV Interpersonal 0.33 0.35 0.08 0.34 0.23 0.09
PCL:SV Affective -0.18 038 -0.04 -011 025  -0.03
PCL:SV Lifestyle 0.57 0.33 0.17 -0.08 0.29 -0.02
PCL:SV Antisocial 0.72 0.43 0.20 0.67 0.31 0.20%
Step 2 02 .01
Age -0.28 0.21 -0.09 -0.39 0.22 -0.09
SUD -023 061 -0.04 069 054 0.10
Intelligence 066 030 goo* 039 020 g11*
PCL:SV Interpersonal 0.42 0.39 0.10 0.38 0.23 0.11
PCL:SV Affective -0.17 0.42 -0.04 -0.08 0.26 -0.03
PCL:SV Lifestyle 0.53 0.33 0.16 -0.08 0.29 -0.02
PCL:SV Antisocial 056 044  0.16 063 031 gqg*
Interpersonal “Intelligence ~0-10  0.39  -0.03 035 023 0.10
Affective “Intelligence 015 045 004 008 025  0.02
Lifestyle “Intelligence 067 037 019 016 029 0.05
Antisocial “Intelligence -031 044 -0.09 -028 029  -008
*
p<.05
ok
p<.01
***p<.001
fp:.OS
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