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EXTENDED ABSTRACT

Introduction: Research on dark personality traits has significantly expanded in recent decades, moving from the
original Dark Triad—narcissism, psychopathy, and Machiavellianism—toward broader conceptualizations such as the
Dark Tetrad and eventually the Dark Pentad, which also includes sadism and spitefulness. These traits collectively
capture the more malevolent aspects of personality, often characterized by manipulativeness, callousness, and a lack
of regard for the well-being of others. While the Dark Triad framework introduced by Paulhus and Williams (2002)
provided a foundation, subsequent research argued that sadism and spitefulness represented unique yet related
constructs that enrich our understanding of human malevolence (Marcus et al., 2014; Meere & Egan, 2017).

Individuals with elevated scores in dark traits often share certain psychological deficits, with empathy being a
critical one. Empathy, generally divided into cognitive empathy (the ability to understand others’ thoughts and
emotions) and affective/emotional empathy (the capacity to share and respond to others’ feelings), plays a central role
in adaptive interpersonal behavior. Deficits in empathy have been widely linked to dark traits (Heym et al., 2021; Wai
& Tiliopoulos, 2012). For example, psychopathy and sadism are strongly associated with diminished affective
empathy, while narcissism and Machiavellianism may paradoxically involve higher levels of cognitive empathy,
which can be strategically deployed for manipulation (Jonason & Kroll, 2015). This paradox highlights the importance
of distinguishing between empathy’s two dimensions.
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Another theoretical framework relevant here is Simon Baron-Cohen’s Empathizing—Systemizing (E-S) theory
(Baron-Cohen, 2010). The theory proposes that individuals vary in their tendencies to empathize (understand and
respond to others’ emotions) and systemize (analyze and construct rule-based systems). Systemizing, although
typically considered neutral or adaptive, might also intersect with dark traits, especially in facilitating manipulative
strategies or enhancing strategic thinking in social contexts. For instance, high Machiavellianism has been linked to
strong systemizing tendencies, as these individuals excel at recognizing and exploiting patterns in human behavior for
personal gain (Andrew et al., 2008).

Despite these theoretical links, empirical studies that simultaneously examine systemizing, cognitive empathy,
affective empathy, and the Dark Pentad are limited. Most prior research has considered empathy as a unitary construct
or has focused on only one of its dimensions. Furthermore, the interplay of systemizing with dark traits remains
underexplored. The present study addresses this gap by investigating the structural relationships among these variables
in a large student sample. Specifically, it aims to clarify how cognitive and affective empathy, alongside systemizing,
predict variations across the five dark personality traits: Machiavellianism, narcissism, psychopathy, sadism, and
spitefulness. By applying structural equation modeling (SEM), this study seeks to provide a nuanced understanding
of the cognitive and affective underpinnings of malevolent personality features and to explore their implications for
psychological theory and interventions.

Method: This cross-sectional study employed a descriptive-correlational design. The target population comprised
approximately 24,000 students enrolled at the University of Tabriz during the 2022-2023 academic year. Following
Kline's (2023) guidelines for structural equation modeling, 415 participants were recruited through multi-stage cluster
sampling across five faculties. The final sample included 243 women (58.6%) and 172 men (41.4%), with ages ranging
from 18 to 28 years (M = 21.56, SD = 2.04). For data collection, the study used the Dark Pentad Personality Traits
Scale (Yousefi, Ahmadi, & Mirzazadeh, 2022), the Systemizing Quotient-Short Form (Wakabayashi et al., 2006),
and the Basic Empathy Scale (Jolliffe & Farrington, 2006). Data were analyzed using SPSS 21 for descriptive statistics
and preliminary analyses, and AMOS 24 for structural equation modeling. Model fit was evaluated using multiple
indices: Root Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), Normed Fit Index (NFI),
and Goodness of Fit Index (GFI). Values of RMSEA < 0.08, and CFI, NFI, and GFI > 0.90 were considered indicative
of acceptable model fit.

Results: Participants demonstrated highest scores on affective empathy (M = 42.06, SD = 6.45), followed by
cognitive empathy (M = 35.79, SD = 4.83) and systemizing (M = 22.79, SD = 7.55). Among dark personality traits,
narcissism exhibited the highest mean (M = 20.99, SD = 5.57), followed by psychopathy (M = 12.49, SD = 5.61),
Machiavellianism (M = 9.31, SD = 5.53), spitefulness (M = 8.97, SD = 4.99), and sadism (M = 7.18, SD = 4.52). All
variables showed acceptable normality (skewness: -0.82 to 1.65; kurtosis: -0.42 to 1.93), meeting structural equation
modeling assumptions.

Given that the preliminary assumptions for structural equation modeling were satisfied, the analysis was conducted
in two stages: first, the correlation matrix among the variables was examined (Table 1), followed by the application
of structural equation modeling.

Table 1. Correlation Matrix of Study Variables

Variable 1 2 3 4 5 6 7 8
Machiavellianism 1
Narcissism *0.21 1
Psychopathy **0.48 *0.11 1
Sadism **0.53 -0.04 **0.41 1
Spitefulness **0.49 *0.11 **0.38 **0.48 1
Systemizing **0.10 -0.05 *0.11 -0.07 *-0.10 1
Emotional Empathy **.048  **0.31 **-048 **037 **039 *011 1
Cognitive Empathy *0.14 *0.12 *-0.20 **0.30 **.0.29 *0.14 **051 1

**p < 0.01, *p < 0.05
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The hypothesized structural model demonstrated satisfactory fit to the data. RMSEA indicated a reasonable fit (<
.08), and the chi-square/df ratio was within the recommended range (< 5), remaining statistically significant at the .05
level. All goodness-of-fit indices (GFI, AGFI, CFI, NFI, IFI, and TLI) exceeded the conventional threshold of .90,
confirming the model’s adequacy. The direct effects of exogenous variables on endogenous variables are illustrated
in Figure 1.
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Figure 1. Direct Effects of Exogenous Variables on Endogenous Variables
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Based on Figure 1, cognitive empathy had a positive and significant effect on Machiavellianism (f = .26, p < .05)
and narcissism ( = .19, p <.05), while showing a negative and significant effect on spitefulness (p = —.21, p < .05)
and sadism (p =—.26, p < .05). Affective empathy exerted a negative and significant effect on Machiavellianism ( =
—.81, p < .05), psychopathy (B = —.73, p < .05), sadism (B = —.84, p < .05), and spitefulness (p = —.74, p < .05). In
addition, systemizing had a negative and significant effect on narcissism (B = —.10, p <.05) and sadism (f =-.16, p <
.05), while showing a positive and significant effect on psychopathy (p = .16, p <.05).

Discussion: The present findings illuminate the complex relationships between empathy dimensions, systemizing,
and dark personality traits. Most notably, affective empathy emerged as a robust protective factor against four of the
five dark traits, with particularly strong associations with sadism, Machiavellianism, psychopathy, and spitefulness.
This pattern supports theoretical conceptualizations of dark traits as characterized by emotional callousness and
suggests that the inability to emotionally resonate with others' suffering facilitates exploitative and harmful behaviors.

Cognitive empathy demonstrated a more nuanced pattern of associations. Its positive relationships with
Machiavellianism and narcissism align with the "dark empath" concept (Heym et al., 2021), suggesting that
individuals high in these traits may strategically leverage their understanding of others' mental states for manipulative
purposes. Conversely, cognitive empathy's negative associations with psychopathy and spitefulness indicate that
perspective-taking abilities may serve as a protective factor against the most destructive forms of malevolence.

The role of systemizing proved particularly intriguing, showing differential associations across dark traits. Its
positive relationship with psychopathy suggests that analytical, rule-based thinking may facilitate the strategic and
calculating nature of psychopathic behavior. However, systemizing's negative associations with narcissism and sadism
imply that structured thinking patterns may buffer against self-centeredness and cruelty.
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Despite these meaningful insights, several limitations should be acknowledged. The cross-sectional design
precludes causal inferences, and reliance on self-report measures may introduce response biases. The student sample
limits generalizability to broader populations, particularly clinical samples. Future research should employ
longitudinal designs, incorporate behavioral measures, and examine these relationships across diverse populations and
age groups.

These findings have important implications for understanding and treating individuals with elevated dark traits.
Interventions targeting affective empathy enhancement may be particularly beneficial for reducing antisocial
tendencies. Additionally, helping individuals with preserved cognitive empathy develop ethical applications of their
perspective-taking abilities could redirect manipulative tendencies toward prosocial outcomes.

This study provides novel insights into the differential roles of cognitive and affective empathy and systemizing in
dark personality traits. The findings underscore the importance of distinguishing between empathy components when
studying malevolent personality features and highlight the complex ways in which cognitive abilities interact with
antisocial tendencies. These results contribute to a more nuanced understanding of the psychological mechanisms
underlying dark personality traits and may inform the development of targeted interventions.
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