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ABSTRACT 
 

Psychopathic traits (PTs) are a constellation of traits and behavior that places individuals 

at-risk for engaging in lifelong chronic and severe antisociality, particularly among boys 

and men. Evolutionary perspectives have suggested some adaptive benefits (e.g., mating) 

to expressing PTs, whereas developmental perspectives suggest both genes and 

environment affect its expression. Bringing evolutionary and developmental perspectives 

together, my thesis addresses whether the expression of psychopathy in boys and men is 

developmentally contingent on cues of social relationships that inform the costs and 

benefits of “deciding” to develop PTs. In Study 1, I use Bronfenbrenner’s bioecological 

theory to survey the developmental literature on PTs to examine whether both immediate 

and broad environmental features contingently affect the development of PTs. Results 

suggest that the expression of PTs is affected by multiple and interacting levels of the 

environment. In Study 2, I examine how PTs in boys might have costs and benefits in 

social relationships and the possible impact behavior with peers may have on peer 

reactions. Results showed PTs were associated with more coercive and fewer prosocial 

behavior with peers, the latter having a negative indirect effect on peer reactions in 

prosocial, social power, and dating domains. PTs also had a direct and positive 

association with receiving nominations as someone peers would like to date. The findings 

suggest PTs may have both costs and benefits in adolescence and suggest boys higher in 

PTs might deceptively manage their reputations with peers despite engaging in fewer 

prosocial and more coercive behavior. In Study 3, I examine how PTs affect trade-offs 

across adaptive domains of somatic (e.g., relationships, health), parental, and mating 

investment in men. Results suggest that men higher in PTs may trade-off somatic and 



 

parental efforts for mating effort, which may create a superficial yet effective mating 

strategy that enhances mating opportunities while foreclosing other opportunities (e.g., 

building relationships, skills). Overall, my thesis expands our understanding of 

psychopathy by considering both evolutionary and developmental perspectives together. 

In particular, the adaptive benefits and costs of expressing psychopathy may be directed 

by and located within a developmental ecology that contingently affects its expression. 
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CHAPTER 1: GENERAL INTRODUCTION 

Boys and men are responsible for some of the most chronic and severe forms of 

antisocial behavior that negatively impacts mental and social health. For example, boys 

and men have higher rates of gang involvement (Dunbar, 2017), escalating violence 

resulting in death (Wilson & Daly, 1985), and sexual assault and partner violence 

(Vaillancourt, 2010). Such antisocial conduct contributes to boys and men being 

disproportionately incarcerated (National Crime Prevention Centre, 2012) and numerous 

resources are expended on trying to remediate those who offend (Harris et al., 2015). 

Several factors have been identified as important for understanding the processes 

affecting boys’ and men’s involvement in antisocial conduct, but one of the strongest 

psychological predictors is psychopathy. 

Psychopathy is a constellation of personality and behavioral traits including a 

manipulative and selfish interpersonal style, callous and disaffiliated affective experience, 

impulsive and sensation seeking behavioral tendencies, and aggressive and rule-breaking 

behavior (Hare, 2003; Salekin, 2017). Those higher on psychopathic traits are at an 

increased likelihood of being incarcerated (Hare et al., 2000), to reoffend upon release 

from institutions (Harris et al., 2015), and to continue a chronic and severe antisocial 

lifestyle (Corrado et al., 2015). Psychopathic traits occur to a higher degree in boys and 

men compared to girls and women (Cale & Lilienfeld, 2002; Neumann et al., 2012) and 

the boys and men higher in psychopathic traits tend to be overrepresented of those who 

engage in antisocial behavior such as violence and sexual assault (Blais et al., 2014; 

Knight & Guay, 2018). Thus, psychopathy captures a constellation of traits that presents 

a unique problem for initiating and perpetuating antisocial behavior, particularly among 
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boys and men, for whom such behavior can have especially dire consequences for society 

and oneself (Daly & Wilson, 1988). 

Understanding what factors and processes are involved in boys and men 

developing and maintaining psychopathic traits is important for potentially being able to 

disrupt the patterns that contribute to its development. My thesis aims to understand some 

of these factors and processes by adopting a conjoint evolutionary and developmental 

perspective of psychopathy in boys and men. In trying to bring together evolutionary and 

developmental perspectives, two core themes emerge that guided my thesis studies; (1) 

considering the costs and benefits of men and boys displaying psychopathic traits and (2) 

the importance of social relationships in shaping and maintaining psychopathic traits in 

boys and men. I first discuss how evolutionary and developmental perspectives have been 

applied to psychopathy and then attempt to integrate the two perspectives into a 

theoretical approach that highlights the importance of considering costs and benefits as 

well as social relationships in understanding psychopathy in men and boys.  

Evolutionary Perspectives on Psychopathy 

 Evolutionary perspectives on psychopathy aim to understand the value that 

psychopathic traits might have in affording survival and reproductive advantages. 

Evolutionary game theory models suggest that a strategy of cheating can provide 

advantages given that enough cooperators are present (Harpending & Sobus, 1987; 

Mealey, 1995). Other evolutionary models suggest that a strategy of aggressing toward 

others can also generate advantages, again provided there are enough non-aggressors 

present (Dawkins, 1976). Both strategies—cheating and aggressing—can be described as 

evolutionary stable strategies (ESS), meaning that they meet the criteria required to 
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evolve and persist in a population. A broad evolutionary perspective using ESS thus 

suggests that psychopathy might provide advantages from engaging in the general 

strategies of both cheating and aggressing toward others (Book et al., 2019). 

 In addition to this broader ESS perspective, other research has argued that 

psychopathy may provide a unique function in men as a reproductive strategy 

(MacMillan & Kofoed, 1984). Variance in male reproductive success is greater than 

variance in female reproductive success in many species, including humans (Geary, 

2010). Men can also increase their reproductive success by accessing more mates, 

whereas women are limited by their own reproductive timing. These gender differences 

in reproductive strategies have led to the suggestion that the cheating and aggressing 

strategies of psychopathy might be deployed as a mating strategy specifically in men to 

increase reproductive success (Harris et al., 2007; Lalumière et al., 2005). From this male 

perspective, cheating (e.g., mate deception, infidelity) and aggressing (e.g., sexual 

assault, threatening mate competitors) are antisocial components of a mating strategy that 

aims to increase access to mates without commitment. Thus, psychopathy may represent 

a rare but evolutionarily stable “alternative” reproductive strategy in men. 

 Evolutionary models of “alternative” strategies, however, differentiate between 

two broadly defined pathways for how they might develop (Gross, 1996). The first is 

called an alternative reproductive strategy (ARS), which would suggest that psychopathy 

is a polymorphism that is influenced strongly at the genetic level (e.g., there are one or 

several genes that code for psychopathy, with minimal environmental input). The second 

is called a conditional reproductive strategy (CRS), which suggests psychopathy is one 

possible phenotype of many that develops when specific environmental conditions are 
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experienced by a given genotype (e.g., experience-dependent genes begin developing 

psychopathy when certain environments are experienced). Mealey (1995) suggested that 

there might be two forms of psychopathy, one of which is an ARS and the other a CRS. 

However, most evolutionary research since Mealey has tended toward an ARS 

interpretation (Jonason et al., 2009; Lalumière et al., 2005), which has contributed to the 

notion that an evolutionary interpretation of psychopathy is in favor of psychopathy being 

strongly genetically determined and thus potentially immutable (Harris & Rice, 2006; 

Marcus et al., 2011). Although a CRS perspective of psychopathy has not received as 

much attention, it would suggest that different environments play a greater role in the 

development of psychopathy relative to what an ARS perspective would suggest. Hence, 

a greater understanding of the developmental research on psychopathy and its integration 

with an evolutionary perspective could inform the CRS pathway of psychopathy.  

Developmental Perspectives on Psychopathy 

 Developmental perspectives on psychopathy aim to identify individual and 

environmental factors that might contribute to its development. Several studies suggest 

that psychopathic traits have heritability estimates around .50 and across different ages, 

including in children, adolescents, and adults (Waldman et al., 2018). One prevalent 

developmental perspective suggests that the amygdala is disrupted in psychopathy due to 

genetic anomalies, which causes a disruption in the ability to respond to the distress of 

others and hence creates issues with normal socialization processes (Blair, 2006). 

Another perspective considers temperament, which has a strong biological component, as 

a developmental precursor to psychopathy (Lykken, 1995). In particular, young children 

who have fearless temperamental styles may have an increased risk of developing 
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psychopathic traits across childhood and into adulthood (Glenn et al., 2007; Waller et al., 

2021). These findings suggest that genetic and biological factors are important in the 

development of psychopathy. 

 There are also several findings that suggest environmental factors are important. 

For instance, although heritability estimates tend to be around .50, the remaining variance 

is either attributable to shared (Dotterer et al., 2021) or non-shared environmental 

influences (Tuvblad et al., 2016), suggesting differences in environments partly explain 

differences in psychopathy. One environmental perspective of psychopathy is that 

neglectful early relationships may reduce the likelihood that children will develop normal 

affiliative bonds with others, resulting in higher psychopathic traits (Marshall & Cooke, 

1999; McCord & McCord, 1964). Another perspective suggests that harsh and abusive 

experiences might foster an environment where psychopathic traits such as callousness, 

aggression, and impulsivity develop because they are learned/imitated and thus needed to 

survive in those contexts (Ribeiro da Silva et al., 2015; Weiler & Widom, 1996).  

 Thus, both genetic and environmental factors appear important in developmental 

perspectives of psychopathy (Mariz et al., 2022). The additive and/or interactive 

combination of genetic (e.g., fearless temperament) and environmental (e.g., neglectful 

relationships) factors could also be required for psychopathic traits to develop (Ribeiro da 

Silva et al., 2020). For instance, children who are higher on fearless temperament traits 

might begin to show psychopathic traits but only if they experience poor parental 

relationships as well (Hyde et al., 2016). Additionally, longitudinal studies show that the 

relationship between psychopathic traits and environmental factors tend to be 

bidirectional (Miron et al., 2020; Trentacosta et al., 2019) and studies assessing stability 
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of psychopathic traits show both genes and environmental factors explain consistency and 

change across time (Forsman et al., 2010; Ray, 2018). In sum, the findings from the 

developmental literature point to significant environmental as well as genetic influences 

on the expression of psychopathy, suggesting a need to consider more how psychopathy 

fits a CRS evolutionary perspective—a perspective which posits significant 

environmental contingency relative to an ARS perspective (Mealey, 1995). 

Evolutionary–Developmental Integration of Psychopathy: Conditional 

Reproductive Strategy in Men? 

 The prevailing evolutionary perspective of psychopathy is that it represents an 

ARS, suggesting that it is strongly impacted by genetics with minimal environmental 

input (Marcus et al., 2011; Pullman et al., 2021). Developmental findings, however, as 

just reviewed, suggest that the environment and the interaction between environment and 

individual factors also strongly affect the expression of psychopathic traits, which is in 

line with a CRS view of psychopathy. Consistent with a CRS view and the aims of my 

thesis, evolutionary–developmental perspectives suggest that children gradually assess 

the quality of their environments and then shape their traits and behavior within the 

individual capacities their genotypes allow to optimize their development toward 

surviving and eventually reproducing in those environments (Ellis et al., 2012). Although 

some evolutionary research has occasionally referred to a CRS pathway (Mealey, 1995; 

Quinsey & Lalumière, 1995), little research has leveraged the developmental findings 

that have emerged in the past few decades on psychopathy to inform its evolutionary 

developmental contingency (but see Glenn, 2019). 
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My thesis aimed to contribute to understanding further a CRS perspective of 

psychopathy in boys and men. The integration of a conjoint evolutionary and 

developmental perspective is useful for conducting this research. The research is 

important for several reasons. First, evolutionary and developmental perspectives of 

psychopathy alone are limited in how they explain the phenomenon of psychopathy. For 

instance, knowing adaptive aspects of psychopathy doesn’t explain the path(s) taken to 

form it in individuals and knowing the developmental ingredients doesn’t explain for 

what purpose (if any) those ingredients might come together to produce psychopathy. 

Both perspectives, or better yet their integration, can potentially provide improved 

insights than either perspective can provide on its own (Bjorklund & Ellis, 2014). 

Second, a CRS perspective of psychopathy, if supported, could suggest an evolutionary 

view that is concordant with the ability to target and disrupt the development of 

psychopathy, something which has not received much attention in evolutionary 

perspective to date. For instance, a CRS view of psychopathy suggests that 

environmentally contingent factors might be required in the life of a young boy for 

certain individual factors to develop into psychopathic traits. Research on using a CRS 

perspective can thus challenge the assumption that evolutionary perspectives of 

psychopathy are destined to view it as an inherently immutable condition (Leedom & 

Hartoonian Almas, 2012; Marcus et al., 2011).  

 My thesis was thus guided by the theoretical position that psychopathy may be a 

CRS in men that is one possible response to specific environments by a particular 

genotype to acquire reproductive opportunities (Gross, 1996). Boys who have specific 

individual factors that are requisite ingredients for developing psychopathy (e.g., fearless 
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temperament, genetic factors) may survey their environments and when specific signals 

are present (e.g., neglectful relationships, competitive atmosphere), they may begin 

developing psychopathic traits as a response to that environment to facilitate the male 

reproductive strategy of cheating and aggressing that underlies the adaptiveness of 

psychopathy (Book et al., 2019). Based on previous research that has shown increased 

mating effort in psychopathy (Brazil & Forth, 2020; Harris et al., 2007), my expectation 

was that the “decision” and hence the purpose/function to develop psychopathic traits as a 

CRS is to enhance the ability to acquire mating opportunities, which should come at the 

cost of investing in other adaptive domains including parental and somatic investments. 

This position suggests two important themes that guided my thesis studies. First, 

costs and benefits are expected given any evolutionary strategy (Dawkins, 1976; Gross, 

1996), including those that may underlie pathways of developing psychopathy. Thus, I 

expected both costs (e.g., long-term somatic health) and benefits (e.g., mating 

opportunities) to developing psychopathic traits. Given that developmentally contingent 

CRSs are often lifelong decisions (Crawford & Anderson, 1989), I expected these costs 

and benefits to also continue into adulthood. The costs and benefits should also be 

evaluated based on the contexts individuals develop within (Ellis et al., 2012). For 

instance, growing up with neglectful and competitive relationships changes both the costs 

and benefits of behavior, including the behavior associated with developing psychopathic 

traits. Thus, evaluating the costs and benefits of psychopathy should be located within a 

specific ecology. Some ecologies might create the conditions where psychopathic traits 

and its behavior “pays off” (Frankenhuis & de Weerth, 2013). 
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This points to the second theme that guided my thesis, that the quality and nature 

of social relationships in boys’ immediate and broad ecology should feature highly in 

determining whether boys with individual risk make the “decision” to develop along a 

psychopathic pathway. Humans are hard-wired to perceive, respond to, and develop 

within social relationships (Bjorklund, 2021), so I expected a CRS pathway of 

psychopathy to include a strong dependence on what the social relationships are like. 

Individuals may develop traits to match their individual capacities to those social 

relationships to optimize their ability to acquire important social and material resources 

for survival and reproduction (Ellis et al., 2012; Volk et al., 2012). Thus, my studies 

aimed to assess whether and how social relationships feature in boys’ and men’s 

psychopathy. 

The Present Studies 

 In three studies, I examined different components of an evolutionary–

developmental perspective that psychopathy might be a CRS in men that develops based 

on evaluating both individual and environmental factors and subsequently “deciding” to 

develop the phenotypic features of psychopathy that has the effect of enhancing 

investment in mating at the cost of other investment domains. The two organizing 

themes—cost–benefit trade-offs and social relationships—that are suggested from a CRS 

pathway of psychopathy structured my thesis studies. Each study thus aimed to contribute 

to an understanding of an evolutionary–developmental perspective of psychopathy, with a 

focus on psychopathy in boys and men that might be consistent with it being a CRS. 

In Study 1, my aim was to survey the developmental literature on psychopathy to 

examine a central tenet of the CRS pathway of psychopathy that it should be 
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developmentally contingent based on the surrounding immediate and remote ecology. 

Study 1 was thus a theoretical study that assessed whether and how psychopathy 

development may be impacted by ecology. To organize and structure the paper, a 

developmental theory was needed that can accommodate both the biological factors 

important in psychopathy development and the multiple levels of environment that 

capture both the immediate and more remote social relationships that can affect 

development. Thus, I used Bronfenbrenner’s bioecological theory to meet these 

theoretical demands (Bronfenbrenner & Morris, 2006), which conceives of development 

as occurring within multiple intersecting environments that interact with a person’s 

individual characteristics over time to affect development. My hypothesis based on a 

CRS pathway was that a review of the literature will show that multiple levels of the 

environment as conceptualized in a bioecological perspective will affect the development 

of psychopathic traits in youth. Identifying whether psychopathy is affected by social 

relationships that are both immediate (e.g., microsystem) and more remote (e.g., 

exosystem) will contribute to our understanding of psychopathy as potentially 

conditionally dependent based on one’s ecology. 

In Study 2, my aim was to examine in adolescent boys how psychopathic traits 

and the behavior associated with psychopathic traits affects social relationships with 

peers that may have both costs and benefits. To meet the study aims, I assessed peer 

perceptions directly by obtaining nominations of various peer reactions, including 

prosocial behavior, coercive behavior, social power, and dating. Peer research suggests 

youth often use a combination of prosocial and coercive social strategies (Hawley, 2003), 

so I examined these social strategies as behavior that boys higher on psychopathic traits 
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might use to affect their peer relationships. Based on the hypothesized CRS pathway that 

psychopathy enhances mating while decreasing other investments, my hypothesis was 

that psychopathic traits will be associated positively with dating peer reactions (i.e., 

identifying the “benefits”). I also hypothesized that psychopathic traits and its associated 

behavior will be correlated with receiving fewer prosocial and greater coercive peer 

reactions (i.e., identifying the “costs”). Assessing if psychopathic traits and its associated 

behavior in adolescent boys might come with both peer costs and benefits in social 

relationships could inform whether such costs and benefits factor into ongoing 

“decisions” to develop further psychopathic traits in a conditionally dependent manner, 

which could extend into adulthood. 

In Study 3, my aim was to examine in young men whether psychopathic traits are 

associated with a behavioral and perceptual adaptive investment profile that is consistent 

with a CRS of contingently enhancing mating at the expense of other domains (i.e., 

parenting, somatic). The study used young adult men who are between 24 and 35 years 

because this age marks a time when critical decisions are made in many important life 

domains that capture important trade-offs, including work, dating and marriage, 

parenting, and friendships. Past evolutionary studies on psychopathy have emphasized 

the trade-off between mating and parental effort, but another important domain of 

investment is somatic effort, which includes time and energy devoted to relationships, 

tasks, skills-building, and individual health. Based on the hypothesized CRS perspective 

that psychopathy enhances mating while decreasing other investments, I expected that 

young men higher in psychopathic traits would show a behavioral profile of increased 

mating but decreased parental and somatic investment, suggesting both benefits and costs 



 12 

to having developed psychopathic traits. I also hypothesized that the perceptions of men 

higher in psychopathy should be skewed toward mating stimuli and away from parental 

stimuli and somatic stimuli (e.g., working and relationships). The results can shed light 

on whether psychopathy carries both costs and benefits into reproductive age that may 

have come from contingently shaping a mating-heavy investment profile at the expense 

of other domains. 

Overall, I aimed to show that combining evolutionary and developmental 

perspectives of boys’ and men’s psychopathy can provide useful insights into the 

contingent nature of how and why psychopathy may develop. I hoped to examine 

whether psychopathy is contingent on weighing adaptive costs and benefits and in the 

context of experiencing various social relationships at multiple and interacting levels of 

the environment. By using a developmental perspective, I hoped to add to the 

evolutionary research on psychopathy that has leaned toward viewing it as a strongly 

genetic condition despite evidence that the environment factors into its development too. 

By using an evolutionary perspective, I hoped to add to the developmental research that 

has tended toward a view of psychopathy as generally dysfunctional despite evidence 

showing individualized, functional-appearing, benefits as well. Ultimately, leveraging the 

strengths of these two powerful frameworks, my thesis can provide new insights into 

disrupting the development of this aversive, antisocial trajectory that boys and men can 

be on.   
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CHAPTER 2: STUDY 1 

Applying Bioecological Theory to the Development of Psychopathy in Youth1 

 The societal and personal costs associated with psychopathic traits and antisocial 

behavior is immense (Hare, 1999; Harris et al., 2015; Kiehl & Hoffman, 2011). Research 

into the development of psychopathic traits and antisocial behavior is one way to direct 

prevention and intervention efforts with the goal of reducing these costs (Pasalich et al., 

2016; Reidy et al., 2015). A growing body of research suggests the importance of 

individual and environmental factors in the development of psychopathy (Frick et al., 

2014; Ribeiro da Silva et al., 2020). However, researchers have also suggested the need 

for theories that are developmentally informed that can accommodate the complex 

developmental evidence emerging from this research (Kimonis et al., 2013; Viding & 

McCrory, 2019; Waller et al., 2017). 

 Our aim in this paper is to show how a bioecological theory of human 

development provides a strong developmental perspective that can respond to these 

challenges in furthering our understanding of psychopathy development (Bronfenbrenner, 

2005; Bronfenbrenner & Morris, 2006). Specifically, bioecological theory captures a 

broad range of influences and description of developmental processes that can aid in 

understanding complex developmental phenomena. Before we apply a bioecological 

framework to psychopathy, we first lay out definitions of youth psychopathy and provide 

a broad overview of its development. 

Defining Child and Adolescent (Youth) Psychopathy 

 
1 A version of Study 1 is being prepared to submit for publication. 
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 Psychopathy is broadly defined in child and adolescent populations as a 

multidimensional construct of personality and antisocial behavior components 

(Andershed et al., 2002; Salekin, 2017). The personality components include a grandiose 

and deceptive interpersonal style (i.e., grandiose-manipulative), a callous and disaffiliated 

affective experience (i.e., callous-unemotional), and a proclivity for impulsive and risk-

taking behavior (i.e., daring-impulsive). Antisocial behavior including aggression, 

conduct problems, and rule-breaking behavior is also considered an important aspect of 

youth psychopathy (Forth et al., 2003) or a consequence of the personality components 

(Cooke et al., 2012). 

 Some research adopts narrower definitions that focus on a single psychopathic 

trait (PT) dimension (callous-unemotional in particular; Frick et al., 2014), whereas other 

research adopts the broad definition that considers all PTs (Salekin, 2017). Both 

definitions, however, examine antisocial behavior as an important reason to study youth 

psychopathy and aim to prevent or alter the course of development toward full-blown 

adult psychopathy (Reidy et al., 2015). We consider research that uses both definitions to 

expand the scope of our coverage of the literature on child and adolescent psychopathy, 

but in the final section we examine how a bioecological view might aid understanding the 

development of psychopathy via its broad definition. 

Development of Psychopathy 

 Both genes and environment are important for describing individual differences in 

youth psychopathy (Farrington & Bergstrøm, 2018; Waldman et al., 2018). Heritability 

coefficients for PTs tend to hover around .50 with non-shared environmental influences 

typically characterizing the remaining variance (Henry et al., 2018; Tuvblad et al., 2016; 
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Viding et al., 2005; but see also Dotterer et al., 2021 for shared environmental 

influences). There are no known genes directly linked to the development of psychopathy 

(Viding & McCrory, 2018), but genes likely have an impact via affecting individual 

factors such as temperament and neurological differences. In particular, an uninhibited or 

fearless temperament is most often linked with a propensity for developing psychopathy 

(Frick et al., 2014; Lykken, 1995), of which there are several lines of supportive 

evidence, including longitudinal (Glenn et al., 2007; Waller et al., 2016). Increasingly, 

low social affiliation may also be a possible temperamental candidate (Viding & 

McCrory, 2019), and the combination of fearlessness and low affiliation might provide 

the greatest risk (Waller et al., 2021). 

 Just as individual factors are important in the development of psychopathy, 

several environmental features also appear relevant, including parenting, peers, and 

neighborhood factors, among others (Farrington & Bergstrøm, 2018; Waller et al., 2017). 

For instance, longitudinal evidence has linked parental harshness and low warmth, peer 

victimization, and social adversity and low socioeconomic status to the development of 

psychopathic features in children and adolescence (Backman et al., 2021; Barker & 

Salekin, 2012; Bégin et al., 2021). Thus, several aspects of a developing youths’ 

environment appear relevant for affecting the development of psychopathy. 

 The increasingly complex relations among individual and environmental factors 

and psychopathy development suggests that an interaction among genes/individual 

factors and environment facilitates its development (Frick et al., 2014; Waller et al., 

2017). That is, the presence of individual factors (e.g., genes, temperament) that 

predispose children toward psychopathic features (e.g., callousness, manipulativeness, 
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daring) interact with features of the environment (e.g., harsh parenting, peer 

victimization) to predict developmental trajectories toward further psychopathy (Fontaine 

et al., 2011). This perspective has advanced our understanding of the interactive 

processes in psychopathy and provides targets for prevention and intervention efforts 

(Reidy et al., 2015). With the many potential interacting elements among an individual 

and their environment (e.g., parents, peers, schools, culture), we argue that adopting a 

broad developmental framework—a bioecological theory (Bronfenbrenner, 2001)—might 

aid in understanding the range of influences that affect the development of psychopathy. 

Integrating the Complex Systems of Bioecological Theory with Youth Psychopathy 

 A bioecological theory of human development conceptualizes development 

dynamically as features of the individual (e.g., genes, temperament) interacting with near 

and remote features of one’s ecology via enduring reciprocal interactions and over time to 

affect developmental outcomes such as personality and behavior (Bronfenbrenner, 2001; 

Bronfenbrenner & Morris, 1998; Rosa & Tudge, 2013). With a consideration of process, 

person, context, and time variables, it seems ideal for understanding the development of 

psychopathy, as each of these factors have been identified as important in previous 

research. There hasn’t, however, been a systematic effort applying a bioecological theory 

to understand the development of psychopathy. 

Before we show how the different levels of the ecology in a bioecological view 

can be applied to understanding psychopathy, it is important to reiterate the centrality of 

bio in bioecological. Person characteristics—including temperament, personality, 

physical traits, etc.—feature across each of the following ecological levels as they affect 

whether and how interactions with others occur in those environments (Bronfenbrenner & 
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Morris, 2006). Thus, our goal is not to show how the environment is more important than 

individual characteristics, but rather to show that an individual’s characteristics affect and 

are affected at many levels of one’s environment. The environment—both immediate and 

remote—structures the interactions in which individuals with different characteristics 

develop, but the individual is the one perceiving, interpreting, and behaving, and in 

whose development we are ultimately interested.  

A bioecological view thus expects not just unidirectional influences of these 

settings on the development of PTs, but also expects person characteristics to influence 

how different youth respond to and change the various conditions where they find 

themselves. The result is an expectation of bidirectional developmental influences 

between PTs/person characteristics and environmental features across multiple levels of 

the ecology (see Table 2.1; Bronfenbrenner, 2001). We begin our examination of 

Bronfenbrenner’s ecological levels with the most immediate or proximal level, the 

microsystem, which is the level in which most research is conducted and where ongoing, 

day-to-day interactions—proximal processes—take place.  

Microsystems and Psychopathy 

 Microsystems capture the environments where youth directly participate and have 

interactions with others (Table 2.1). The defining feature of a microsystem is that it 

involves face-to-face interactions between the person and a setting (Bronfenbrenner & 

Morris, 2006). Microsystems bearing on youth psychopathy include parents/family, 

peers, schools, and for those in forensic and/or clinical settings, detention centers and 

psychiatric facilities. 
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 The most researched microsystem in psychopathy is parents/families (Backman et 

al., 2021; Waller et al., 2017). Parental warmth and positive parenting as well as parental 

harshness and hostility are each associated with youth PTs, including cross-sectionally 

(Bisby et al., 2017; Yeh et al., 2011) and longitudinally (Hyde et al., 2016; Pasalich et al., 

2016). Importantly, as a bioecological perspective would expect, longitudinal studies 

have shown bidirectional influences among children’s PTs and parenting (Trentacosta et 

al., 2019; Waller et al., 2014). Several studies have also found attachment-related 

differences to parents in youth and adults with PTs, including insecure and disorganized 

attachment patterns (Schimmenti et al., 2014; Vagos et al., 2022). Other aspects of 

parenting and families include a lack of closeness within families (Kosson et al., 2002), 

chaos in the home (Fontaine et al., 2011), family stress (Farina et al., 2018), and abuse 

and neglect (Kerig et al., 2012), among others. Thus, negative or neglectful family 

environments appear to be significant risk factor associated with the development of 

youth psychopathy, and the developmental effects appear bidirectional.  

 Another well-researched microsystem in psychopathy is peers, including 

interactions with similar-aged individuals, friendships, and in adolescence, dating 

(Backman et al., 2018; Muñoz et al., 2008). PTs have been associated both cross-

sectionally and longitudinally with using more aggression and bullying toward peers 

(Orue et al., 2016; van Geel et al., 2017) and being victimized, especially physically 

(Barker & Salekin, 2012; Fontaine et al., 2018). There have also been consistent links 

between PTs and delinquent peer association (Kimonis et al., 2004), but some research 

suggests that those with PTs are more likely to influence peers’ delinquency than the 

reverse (Kerr et al., 2012). Nevertheless, as with parents, there may also be bidirectional 
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influences between PTs and peers (Kimonis et al., 2004; Miron et al., 2020). The 

friendships of youth higher in PTs may be more superficial, offer less support, and be 

more conflictual, suggesting a milieu of weaker and more volatile bonds among peers 

(Fanti, 2013; Muñoz et al., 2008; Vagos et al., 2022). Less research has examined dating 

relationships and PTs in adolescence, but those that have showed more conflicted and 

lower quality dating relationships among youth with PTs (Backman et al., 2018; Shaffer 

et al., 2021). Consistent with data from family microsystems, poor peer relationships 

appear to be a risk factor associated with the development of psychopathy.  

 Data on relations between PTs and schools as well as clinical and detention 

institutions suggest the importance of other microsystems where youth participate 

directly. Several studies show that PTs in both children and adolescents aren’t associated 

with IQ deficits (Allen et al., 2013; Fontaine et al., 2008), but they are associated with 

poorer school achievement and receiving disciplinary action (Campbell et al., 2004; 

Christian et al., 1997; DeLisi et al., 2011; Ridenour et al., 2001). Thus, youth PTs appear 

linked with poorer school experiences and possibly poorer school environments as well 

(Herpers et al., 2016). The bidirectional influences between PTs and school environments 

have yet to be assessed, but given the bidirectional links between PTs and peers (and 

parents), we might expect them in this microsystem as well. 

Little research has assessed how youth with PTs exist within clinical and 

detention institutions. Some research has shown that psychopathy is associated with more 

institutional violence and misconduct, in both detention (Edens et al., 1999; Forth et al., 

1990; Kimonis et al., 2011) and clinical centers (Stafford & Cornell, 2003). Although 

these institutions provide treatment and protection, they might also create peer networks 
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that are highly volatile and aggressive (Stellwagen & Kerig, 2013). Some institutional 

approaches, however, have been shown to decrease PTs in youth who have offended 

(Caldwell et al., 2007), suggesting that change is certainly possible within institutions 

with the right approach. More work is needed on how youth with PTs exist within these 

unique microsystems, especially longitudinal data that can assess the bidirectional 

influences of PTs and aspects of the institution (e.g., volatility). Overall, research 

suggests that harsh, cold, and/or punitive direct social relationships are all associated with 

the development of PTs, most likely in a bidirectional fashion. 

Mesosystem and Psychopathy 

 The next level of environmental influence is the mesosystem (Table 2.1). The 

mesosystem captures the linkages and interactions among the different microsystems that 

a child experiences and can thus be thought of as “an [interactive] system of two or more 

microsystems” (Bronfenbrenner, 1999, p. 17). The research bearing on mesosystem 

influences would ideally capture whether and how youths’ microsystems are connected. 

For example, what is the relationship like between parents and peers? What connections, 

if any, exist between parents and schools? Given the poor relationship links between PTs 

and the microsystems reviewed above, it might be expected that overlapping 

microsystems can additively, or even exponentially, interact to impact the development of 

PTs.  

A longitudinal study by Piquero and colleagues (2012) showed that several 

negative environmental features (e.g., separated parents, delinquent school) formed a 

composite risk variable at 8–10 years old that predicted young adult offending trajectories 

that in turn predicted psychopathy in adulthood. These data suggest that overlapping 
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negative environmental features might combine additively to create the conditions that 

might reinforce or model offending trajectories and PT development. Although not 

assessed in the study, there is also the possibility that negative ecological features 

combine interactively—rather than additively (Bronfenbrenner, 2001)— to affect PT 

development. For instance, the presence of a negative school and family environment 

may exponentially increase risk for PT and antisocial behavior development, whereas the 

presence of a positive environmental factor (e.g., a warm parental relationship) might 

attenuate that of a more negative one (e.g., a hostile school environment). These relations 

extend beyond the additive components of each factor. 

 Some evidence suggests such an interactive model. For example, another 

longitudinal study suggested that callous-unemotional traits were associated with more 

delinquent peer affiliation across time periods in early adolescence, but this association 

was attenuated as parental monitoring and supervision increased (Kimonis et al., 2004). 

The finding may suggest that when parents of children with callous-unemotional traits 

know about and are involved in their child’s peer relationships, that child may begin to 

associate with fewer delinquent peers over time. Similarly, children higher in callous-

unemotional traits were nominated by peers as being more aggressive, but only for 

children high in callous-unemotional traits who had poor parental monitoring and 

supervision (Oxford et al., 2003). The finding also suggests that children with callous-

unemotional traits who have more involved parents might have their parents affect their 

peer relationships directly to be less conflictual. Thus, the interactive contribution of 

several environmental features may combine to affect PT development either to 
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exacerbate them when relationships are poor or attenuate them when relationships are 

good. 

 Another finding at the mesosystem level is that children who were high in both 

callous-unemotional and conduct problems were most likely of all children to have more 

contact with the law, school suspensions, and parents who had a history of antisocial 

personality disorder (Christian et al., 1997). This suggests that parents who have 

antisocial personality disorder are less involved and thus respond less to external 

disciplinary attempts from schools and legal institutions, possibly affecting their child’s 

approach toward authority and institutions, which could affect callous-unemotional and 

conduct problems development. More negative school ecologies in combination with 

having antisocial parents might reinforce PT and antisocial behavior development beyond 

either factor alone, suggesting again the importance of how the mesosystem captures a 

broader and possibly negative ecology that could influence psychopathy development. 

 A final mesosystem layer that we discuss involves seeing the relationship between 

parents as a mesosystem. In family mesosystems with fathers and mothers, how fathers 

treat mothers (and vice versa) could impart an influence on psychopathy development. 

For instance, father’s cruelty toward mothers from birth to 2 years old predicted children 

being classified as high on callous-unemotional and conduct problems at age 13 (Barker 

et al., 2011). Another study examining eye-contact between children and both parents 

separately found that children higher in callous-unemotional traits were both more likely 

to come from less intact families and their fathers engaged them in less eye-contact than 

children lower in callous-unemotional traits (Dadds et al., 2011). This finding might 

triangulate on children with callous-unemotional traits growing up in less intact families 
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where fathers are less involved and engage them in fewer interactions. In line with this 

suggestion, one study showed that the combination of low maternal care and low father 

involvement during early childhood predicted psychopathy in young adulthood (Gao et 

al., 2010), strengthening the possibility that having a mesosystem of negative parental 

interactions could affect psychopathy development. 

Exosystem and Psychopathy 

 The next environmental level of influence is the exosystem (Table 2.1). The 

exosystem describes linkages and processes between two or more settings, where one of 

those settings contains the developing person but the other setting does not 

(Bronfenbrenner, 1999). An example is the linkages between parents and their work 

environments or between peers and those peers’ families. The exosystem environments 

are broader (e.g., neighborhoods) and they have a more indirect influence on the 

developing person. The focus on exosystem processes, however, enables a shift to 

consider more the broader ecology that surrounds the youth and how the interactions and 

relationships in these environments—especially negative ones in the case of 

psychopathy—might trickle down and affect the youth. Like the mesosystem level, 

exosystem environments might have additive and/or exponential influences on creating 

opportunities and conditions that reinforce and/or model the development of PTs. 

  One study that illustrates nicely the role of the exosystem on psychopathy 

examined how factors in father’s lives who were assessed on psychopathy affected their 

children’s psychopathy development (Auty et al., 2015). Fathers who had higher PTs 

tended to have children who also had higher PTs, but primarily via the mediating 

mechanism of employment problems. Thus, fathers who had PTs might have worse 
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employment experiences, which might trickle down to impact children’s PT 

development, pointing to the importance of the exosystem environment of father’s 

employment. Fathers who have been arrested and incarcerated also have ongoing 

interactions within the criminal justice system, which could trickle down to affect their 

children’s own development, including psychopathy (Frick et al., 1994).  

Broader social environments like neighborhoods might also reflect exosystems 

that affect PTs. Youth psychopathy has been linked to communities that have more 

violence (Ridder & Kosson, 2018; Schraft et al., 2013) and less social cohesion (Meier et 

al., 2008). Psychopathy has also been linked to greater socioeconomic adversity (Gao et 

al., 2017), including longitudinally, as one of the strongest early-life predictors of PTs in 

childhood (Bégin et al., 2021). These broader negative social influences might also 

interact with other negative ecologies like the family to further embed PTs. For instance, 

families who exhibit greater selfishness (Gao et al., 2021) and chaos in the home (Kahn et 

al., 2016) might be more likely to inhabit disadvantaged neighborhoods (Bégin et al., 

2021). 

Similarly, the link between PTs and antisocial behavior tends to be much stronger 

in poorer neighborhoods (Meier et al., 2008; Trentacosta et al., 2009). Poorer 

neighborhoods might create opportunities for, and reinforce the tendency to engage in, 

antisocial behavior especially for youth exhibiting PTs (Markowitz et al., 2015). The 

well-known finding of reduced emotional responding in psychopathy might also be 

affected by neighborhood context. Youth higher in callous-unemotional traits only had 

reduced emotional responding when they also grew up in violent neighborhoods that may 

have desensitized them to violence and the suffering of others (Kimonis et al., 2008). 
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Thus, exosystem environments might present broader social influences that affect the 

expression and antisocial consequences of youth psychopathy. 

We focused on neighborhoods as an important exosystem because most research 

has been conducted in this area. Other broader environments, however, could also be 

examined. For instance, the broader school environment might affect PT development, 

specifically poorer school environments (Herpers et al., 2016). Processes within the 

school that are more remote from the child (e.g., funding decisions, teacher–student 

ratios) might have trickle down effects. When youth are housed within institutions, the 

more remote decisions and philosophy of these institutions can also constitute exosystem 

environments that might exacerbate or attenuate the development of psychopathy in 

youth (Caldwell et al., 2007; Humphreys et al., 2015). 

Macrosystem and Psychopathy 

 The macrosystem captures some of the most remote and often hidden influences 

in the environment (Table 2.1). It includes the beliefs and values that exist within the 

broader environment that can include national, cultural, and subcultural domains 

(Bronfenbrenner, 1999). The macrosystem influences all previous levels. For instance, 

the cultural values in urban versus rural settings affect the exosystem and the cultural 

values within a nation’s education system affect the meso- and microsystems of youth. It 

is also important to be able to differentiate between dominant cultural and subcultural 

beliefs and values. Some families and neighborhoods for instance don’t ascribe strongly 

to broader cultural beliefs but rather have their own set of beliefs and values that diverge 

from more dominant values; but either can affect development (Bronfenbrenner, 1999). 
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 One of the clearest ways to assess whether macrosystem processes could be 

linked with psychopathy development is to examine cross-cultural differences in mean-

level PTs. Two independent studies that compared levels of psychopathy across 49 

(Jonason et al., 2020) and 58 countries (Neumann et al., 2012) showed that there are 

significant differences in mean-levels of psychopathy across countries. What might be the 

source of these differences? One possibility is to consider individualistic relative to 

collectivist cultures. Individualistic cultures may be “more likely to produce glibness and 

superficiality, grandiosity, promiscuity, and multiple marital relationships, together with a 

lack of responsibility within relationships” (Cooke, 1996, p. 27). That is, the values and 

beliefs ascendant in the macrosystem ecologies of individualistic cultures might 

reinforce, model, and/or provide the opportunities for expressing PTs relative to 

collectivist macrosystem ecologies. 

 Although mean-level PTs might significantly differ across cultures, there is 

nevertheless consistent evidence that the structure of psychopathy manifests similarly and 

is associated with similar outcomes across cultures. For instance, despite the lower levels 

of psychopathy in some countries, it is still one of the best predictors of employment 

issues, violence, and recidivism (Hare et al., 2000). Similarly, psychopathy tends to be 

associated with fewer beliefs in communion values and more beliefs in 

agency/independence values across different countries (Jonason et al., 2017). Thus, 

macrosystem processes might overall affect the expression of PTs in some cases, but if 

PTs are expressed, they tend to have similar properties (e.g., more violence, less 

communion) across cultures. One possibility is that those who express PTs in countries 
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where they are less reinforced and modelled could have stronger individual factors that 

place them at an increased risk for PTs, including genetic and temperament factors.   

 In addition to individual-level factors like genes and temperament, there may also 

be broader ecological factors in the macrosystem that could influence the expression of 

PTs. The cross-cultural study by Neumann and colleagues (2012) showed that 

psychopathy was correlated with country-level mortality rates and fertility rates, 

suggesting that psychopathy might be conditionally expressed in countries with higher 

fertility and mortality rates. Additionally, psychopathy was associated at the country-

level with less progressive gender ideology and more hostile masculine ideology, 

suggesting that people in cultures with more misogynistic gender beliefs may also 

conditionally express PTs. Overall, these findings suggest that overarching cultural 

beliefs and values as identified in the bioecological macrosystem may affect the mean-

levels and expression of PTs.  

In addition to between-country differences, there can also be subcultural 

macrosystem influences as well, including within-country differences (e.g., urban vs. 

rural, religious vs. secular). Within-country differences might be driven by differences in 

beliefs and values just like between-country differences (Bronfenbrenner, 1999). Some 

subcultures such as those who are rural and religious may emphasize togetherness over 

other values, whereas more urban and secular groups could emphasize independence over 

other values, which might affect links with PTs and antisocial behavior (Meier et al., 

2008). Psychopathy may be linked to subcultural value systems that emphasize 

selfishness (Gao et al., 2021), competition (Brummelman et al., 2015), and discounting 

the future (Bjørnebekk & Gjesme, 2009), creating macrosystem ecologies that might 
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reinforce, model, and create opportunities for developing PTs. In addition to conducting 

more cross-cultural research in psychopathy, then, research could also examine 

subcultural differences that also point to the importance of macrosystem processes in PT 

development.   

Chronosystem, Time, and Psychopathy 

 The chronosystem describes the events or changes that occur within the person 

(i.e., internal) or environment (i.e., external) that affect subsequent development (Table 

2.1). In the “mature” form of the bioecological model, this level is generally referred to as 

Time (Rosa & Tudge, 2013). From a developmental perspective, several internal and 

external events/changes routinely facilitate a shift in outcomes. For instance, the onset of 

puberty—an internal change—marks a critical developmental change that shifts not just 

physical, but also social, emotional, cognitive, and sexual growth, and differently for 

boys and girls (Geary, 2010). Other changes that are externally imposed such as 

pandemics or war also create shifts in youth development as they present new challenges, 

can dramatically change the environments that are experienced, and adjust how people 

interact and approach one another. Less societally broad external changes can also 

constitute a chronosystem change, such as graduating to a new school, having a new 

sibling born into the family, or getting a job. These chronological changes not only 

change the external environment, but also how an individual responds to them (e.g., 

compared to toddlers, for adolescents a playground may be less desirable for its swings 

than as a place to meet after dark). 

 Some research has focused on internal changes that informs aspects of the 

chronosystem in psychopathy. Puberty and the onset of sexual activity is one area to 
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consider. The findings relating to psychopathy appear divergent based on sex. As boys 

enter puberty, the association between PTs and cognitive empathy for instance appears to 

increase, whereas for girls there is no relation (Dadds et al., 2009). Regarding pubertal 

timing, girls higher on callous-unemotional traits might be more delayed in their pubertal 

timing compared to girls lower in callous-unemotional traits (Muñoz Centifanti et al., 

2018). In contrast, boys higher in PTs appear to begin sexual activity earlier (and thus 

may have earlier puberty) than boys lower in PTs (Harris et al., 2007; Visser et al., 2010). 

Since adult psychopathy definitions include sexual behavior—typically initiated upon 

transitioning to puberty—puberty might be an important chronosystem to focus on in 

future research that can inform continuity and change. These changes could not only 

affect the capacity of adolescents for sexual and reproductive behavior, but also their 

motivation towards such behavior and environments that promote it. In addition to 

pubertal changes, other normative and internal maturational changes might affect PT 

development. For instance, maturation in emotional processing capacities (e.g., empathy) 

may change as youth age. One possibility in psychopathy is that greater emotional 

distancing and numbing may increase as youth with PTs develop further emotional 

capacities across adolescence (Kosson et al., 2018; see also Kerig et al., 2012). 

 External changes might also be critical for psychopathy development. For 

example, changes in the home environment such as increasing negative parental feelings 

and chaos in the home might be associated with increases in callous-unemotional traits 

across childhood (Fontaine et al., 2010). Peer and neighborhood changes might also be 

relevant for initiating changes in PT development, including witnessing violence and 

associating with delinquent peers (Ray, 2018). Several other studies have shown that 
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changing environmental conditions can have an impact on the stability and change of PTs 

across both childhood and adolescence (Bégin et al., 2021; Farrington et al., 2010; Lynam 

et al., 2008; Pardini & Loeber, 2008; Salihovic et al., 2014). Thus, changing external 

circumstances over time appear to track changes in youth psychopathy. 

 The chronosystem also suggests there could be interactions between internal and 

external changes as well as between multiple external changes. Unfortunately, direct 

evidence is currently wanting here, but some indirect evidence suggests possible areas to 

examine in future research. Internal changes may interact with external changes to 

exacerbate or attenuate PT development. For instance, for children displaying higher 

levels of PTs, does entering puberty while having one’s parent’s divorce exacerbate 

further PT development in adolescence (Piquero et al., 2012)? Does experiencing a 

romantic relationship break-up exacerbate PT development depending on if it happens in 

early compared to late adolescence (Backman et al., 2018)? In addition to these internal 

by external interactions, there may also be external by external interactions. For instance, 

does experiencing a break-up and one’s parent’s divorcing around the same time 

contribute to PT development? We could also consider the role of more positive external 

interactions, such as moving away from a violent neighborhood and forming a new 

supportive friendship, that might interact to attenuate PT development as well (Kimonis 

et al., 2008; Ray, 2018).  

 As shown above, these systems—microsystem, mesosystem, exosystem, 

macrosystem, chronosystem—provides a strong place from which to evaluate and 

consider the broad and multiple interactions relevant for understanding youth 

psychopathy development (Viding & McCrory, 2019; Waller et al., 2017). In the next 
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section, we conclude by bringing all the pieces of a bioecological theory together to show 

how such a view might aid in understanding the development of full-blown psychopathy 

as youth approach adulthood. Thus, our consideration now moves from the nested 

environmental systems to how a bioecological view considers the joint influence of 

environmental systems interacting with person factors (e.g., temperament), proximal 

processes (e.g., ongoing interactions), and time that can inform the development of the 

broader definition of psychopathy (i.e., PTs and antisocial behavior co-occurring). 

Plausible Trajectories of the Development of Psychopathy: A Bioecological View 

 How does someone come to manifest high levels of several aversive personality 

traits—manipulativeness and deceit; callousness and lack of empathy; impulsiveness and 

risk-taking—along with high levels of antisocial behavior? In the final section, we use a 

bioecological framework to show how psychopathy—in its broad definition—might 

develop across childhood and into adulthood. A bioecological framework focuses on the 

transactional and dynamic nature of development with emphasis on how ongoing 

interactions that occur among individuals and their environments result in the gradual and 

mutual accommodation between them (Bronfenbrenner & Morris, 2006). Thus, it is an 

ideal framework to apply in understanding psychopathy development, where 

professionals and researchers are increasingly calling for developmental models capable 

of handling such complexity (Glenn, 2019; Maung, 2021; Reidy et al., 2015; Viding & 

McCrory, 2019; Waller et al., 2017).  

The place to start is acknowledging that both person and environmental 

ingredients are needed. The presence of person factors that increase risk for PTs include 

genes and temperament that might predispose some young children toward being fearless 
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and/or display low affiliation, among other factors (Lykken, 1995; Waller & Wagner, 

2019). The presence of these factors alone predicts callous-unemotional traits by age 2 

(Waller et al., 2021) and they also predict psychopathy in adulthood (Glenn et al., 2007). 

Most early childhood research has focused on callous-unemotional behavior, but early 

grandiose-manipulative and daring-impulsive behavior may also influence further PT 

development and antisocial behavior (Frogner et al., 2018; Waller, Dishion et al., 2016). 

Child’s sex is another person factor relevant for psychopathy development, as research 

consistently shows higher PT scores for boys than girls (Bégin et al., 2021; Colins et al., 

2014; Dadds et al., 2009; Forth et al., 2003). Individual responsiveness to the 

environment might also be a heritable factor that affects the capacity to develop PTs 

(Ellis & Del Giudice, 2019). When any one or several of these individual factors are 

present, PT development may be more likely to become initiated given the “right” 

conditions. 

As discussed in the sections above, different environmental factors at multiple 

levels may serve as the “right” conditions. Early environmental adversity may combine 

with individual factors to predict trajectories of PTs and antisocial behavior (Bégin et al., 

2021; Kerig et al., 2012). Person and environmental factors also have interactive effects 

via proximal processes—ongoing, day-to-day interactions that can be negative or positive 

(Merçon-Vargas et al., 2020)—that may steer development toward PTs. For example, 

receiving positive parental behavior in early childhood can hinder further PT 

development, but less positive parenting may exacerbate it (Hyde et al., 2016; Pasalich et 

al., 2016; Trentacosta et al., 2019). Being born into socioeconomically disadvantaged 

contexts might also provide several additional interaction opportunities of risk that 
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simultaneously affect PT and antisocial behavior development, such as experiencing 

neighborhood violence, community mistrust, disorganization, and having limited 

resources (Backman et al., 2021; Farrington et al., 2010; Schraft et al., 2013). 

What gets the ball rolling for PT development could be the presence of individual 

factors unfolding in specific environments. For instance, selfish and competitive 

environments might interact with temperament or genetic factors to affect grandiose-

manipulative traits. Environments characterized by low bonding and low involvement 

from others interacting with person factors like low affiliation might influence the 

development of callous-unemotional traits. A disorganized environment that is 

opportunistic and risk-taking might interact with disinhibited temperaments to produce 

over time higher daring-impulsive traits. There could also be cross-influences (e.g., risk-

taking environments might facilitate grandiose-manipulative traits too) and opportunities 

for or against antisocial behavior may also play a role as well (Hawes et al., 2014). 

Additionally, the presence of some PTs during development might affect or exacerbate 

the development of other PTs and antisocial behavior across time (Forsman et al., 2010; 

Pardini & Loeber, 2008). 

Over repeated interactions and across time, full-blown psychopathy may begin to 

emerge and if conditions don’t change or different opportunities aren’t presented, youth 

may progress toward a more rigid personality structure of PTs and attendant antisocial 

behavior into adulthood (Corrado et al., 2004; Hawes et al., 2014; Lynam et al., 2008; 

Piquero et al., 2012). Youth may become more and more embedded in these trajectories 

as their immediate and remote environments present less and less reasons and 

opportunities to change. Older youth showing elevated PTs and antisocial behavior may 
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begin to choose their own environments, including the ones that are characterized by 

selfishness, opportunism, and low bonding with others—the very same environments that 

might have affected their personality and behavioral development to begin with. 

Progressing into adulthood, low concern about safety and planning reinforces living-in-

the-moment (Bjørnebekk & Gjesme, 2009), poor relationships are repeatedly experienced 

(Backman et al., 2018), and antisocial and selfish behavior is viewed as more rewarding 

(Altikriti & Nedelec, 2020); thus, perpetuating and re-creating the conditions for the 

cycle to repeat (Weiler & Widom, 1996). 

Although the self-perpetuating picture may appear grim, a bioecological 

perspective also offers hope for change (Bronfenbrenner & Evans, 2000). It conceives of 

multiple possible environmental systems where interventions and prevention can make a 

difference without losing sight of the importance of individual factors (Reidy et al., 

2015). For example, even small changes occurring within a school might improve 

exosystem and mesosystem processes that can ameliorate PT and antisocial behavior 

development. Interventions that target parental processes can also change trajectories 

(Pasalich et al., 2016) as can institutions that adopt specific relational approaches with 

youth (Caldwell et al., 2007). Thus, a bioecological view might suggest that youth 

elevated on PTs and antisocial behavior develop from simultaneous and systematic 

negative influences interacting with an individual’s unique characteristics over time. But 

it also presents a sufficiently broad and encompassing perspective that offers multiple 

possible areas where change can occur. 
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Table 2.1 

Multiple Environmental Systems Identified in a Bioecological Theory of Human Development Applied to Psychopathy 

System Definition Example Questions Linked to Youth 
Psychopathy 

Microsystem 
Direct interactions among youth 
and the various settings that they 
exist face-to-face within. 

Direct interactions among youth and their 
parents. 
Direct interactions among youth and their 
peers. 

How do different face-to-face 
relationships impact the 
development of youth psychopathy? 

    

Mesosystem 

The interactions among the 
settings where the youth exist 
directly within (e.g., “A system of 
microsystems”). 

Direct interactions among youth’s parents and 
youth’s schools. 
Direct interactions among youth’s peers and 
youth’s parents. 

How connected are the parents, 
peers, schools, etc. in the lives of 
youth with PTs? What are those 
connections like? 

    

Exosystem 

The interactions between two 
settings, one of which contains the 
youth directly and the other which 
does not. 

The indirect effect on youth of the interaction 
occurring among a parent and their work 
conditions. 
The indirect effect on youth of the interactions 
that take place in the broader neighborhood. 

What are the lives of parents like 
who have children with PTs? What 
are the broader neighborhood and 
community interactions like? 

    

Macrosystem 

The overarching belief systems 
and/or ideologies that influence 
the direct and indirect settings of 
the youth. 

The beliefs and values of the subculture (e.g., 
family) and broader culture (e.g., nation) 
where youth exist within. 
The institutional values where youth exist 
within (e.g., criminal justice system, schools). 

What belief systems are prevalent in 
the cultures and subcultures of youth 
with PTs? What values are overtly 
and subtly communicated in the 
interactions of youth with PTs? 

    

Chronosystem 
Changes that occur across time 
including those accompanying 
events (i.e., internal or external). 

Changes that occur from internal events (e.g., 
puberty, illness). 
Changes that occur from external events (e.g., 
pandemics, war). 

Do pubertal changes affect PT 
development? 
Does experiencing external events 
(e.g., wars, pandemics, school 
shootings) affect PT development? 

Note. Sources from Bronfenbrenner, 1999, 2001, 2005; Bronfenbrenner & Evans, 2000; Bronfenbrenner & Morris, 2006. 
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CHAPTER 3: STUDY 2 

In the Eyes of Their Peers: Psychopathic Personality Traits in Adolescent Boys, 

Social Strategies, and Peer Nominations across Four Social Domains2 

Psychopathic personality traits (PPTs) include the personality components of the 

broader psychopathy construct and are predictive of various antisocial outcomes in 

adolescence (Andershed et al., 2018; Corrado et al., 2004). The social interactions of 

youth high on PPTs appear to be marked by conflict and aggression. For example, PPTs 

are reliably linked with engaging in more reactive and proactive forms of aggression, 

suggesting youth higher on PPTs use a more versatile suite of aggression against peers 

(DeLisi et al., 2021; Kerig & Stellwagen, 2010; Orue et al., 2016). Youth higher in PPTs 

may also perceive their friendships as less supportive (Fanti, 2013) and may experience 

more conflict in their friendships (Kokkinos et al., 2016). Having poor friendship quality 

and attachment to peers could also influence further PPT development over time (Miron 

et al., 2020; Vagos et al., 2022). In addition to peer networks and friends, youth higher in 

PPTs may also have more negative dating relationships, including less intimacy and more 

conflict (Backman et al., 2018). A brief overview of peer relationships and PPTs in youth 

suggest several negative links and experiences. 

 Other findings, however, suggest that PPTs might challenge but not completely 

impair peer relationships. For instance, youth higher in PPTs might be nominated as a 

friend equally as often as others (Muñoz et al., 2008). PPTs also don’t seem to negatively 

affect being chosen as a dating partner, even if the relationships tend not to last (Backman 

et al., 2018; Campbell et al., 2004). With normal levels of cognitive empathy (Brazil et 

 
2 A version of Study 2 is being prepared to submit for publication. 
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al., 2022) and social skills (Ometto et al., 2015), youth higher in PPTs might have the 

social understanding of others that permits functioning in peer relationships, even if 

transiently, especially among boys (Dadds et al., 2009). In line with this suggestion, 

youth higher in PPTs could offer flexible solutions to social problems when asked, unlike 

youth who show conduct problems but fewer PPTs (Waschbusch et al., 2007), and they 

are also more likely to influence peers than the reverse (Kerr et al., 2012).  

How youth higher in PPTs perceive and are motivated by peer relationships might 

inform how their peer interactions tend to unfold. For example, youth higher in PPTs tend 

to perceive more gains and less losses from engaging in antisocial behavior (Altikriti & 

Nedelec, 2020), including when victimizing peers (Pardini & Byrd, 2012). Those higher 

in PPTs might be more motivated to use aggression against peers to attain dominance and 

are less motivated to avoid aggression for relationship building reasons (Goagoses et al., 

2022; Pardini, 2011). Thus, although youth higher in PPTs engage in friendships and 

dating relationships just like other youth, the goals for engaging in those peer 

relationships seem to be more geared toward self-enhancement and less toward building 

relationships (Ojanen & Findley-Nostrand, 2019). The findings on motives in PPTs and 

peer relationships might also be informed by research examining how youth use different 

social strategies to attain their personal goals, including prosocial and coercive strategies. 

Social Strategies, Social Outcomes, and Boys’ Psychopathic Personality Traits 

 Young people can use different social strategies to acquire important outcomes 

including social status, dates, peer influence, and material resources (Hawley, 2003; 

Vaillancourt et al., 2003). One way to acquire these desirable outcomes is via prosocial 

behavior, including helping others, being nice, and cooperating to achieve goals together 
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(Hawley, 2003). Although this social strategy can help youth obtain important social 

outcomes, other less socially acceptable strategies might work as well. For instance, 

another way to acquire desirable peer outcomes is via coercive behavior, including 

controlling, manipulating, and forcing and threatening others (Hawley, 2003). Prosocial 

and coercive social strategies are often positively correlated (Findley & Ojanen, 2013; 

Volk et al., 2021). Boys and girls also tend to differ in their use of social strategies (Chen 

& Chang, 2012; Dane et al., 2022), possibly because boys are more likely to “get away 

with” using more coercive behavior without losing peer reputation (Benenson, 2014). 

Men with psychopathic traits are also known to use coercive strategies, but they can be 

charming and persuasive under certain situations as well (Gacono et al., 1995; Hampton 

et al., 2018). This raises the question of whether boys higher in PPTs rely solely on 

coercive strategies, or whether they use a mix of strategies, and whether their chosen 

strategies relate to different peer outcomes. 

Understanding Peer Relationships of Boys Higher in PPTs via Peer Nominations 

 Using peer-report methods, youth higher in PPTs have been nominated as using 

more aggression (Ojanen & Findley-Nostrand, 2019; Oxford et al., 2003; Seals et al., 

2012), but they are also nominated equally as often by others as friends (Kerr et al., 2012; 

Muñoz et al., 2008). These findings suggest that although youth higher in PPTs are 

perceived as more aggressive amongst their peers, this may not hurt their social standing 

and ability to form friendships. Particularly among boys where aggression is more 

accepted and even encouraged among peers during middle childhood and adolescence 

(Benenson, 2014), the association between PPTs and aggression might especially not 

have as negative social consequences. Furthermore, the use of different social strategies 
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(e.g., coercive, prosocial) might have an impact on how boys higher in PPTs are 

perceived by their peer group.  

There are several peer and social outcomes that might be important for 

understanding how boys higher in PPTs function within and are perceived by their peer 

groups. Four distinct domains might be considered. First, in line with research on social 

strategies, one domain would represent perceptions and judgments of being prosocial, 

such as being someone who cooperates and is kind to others (Farrell & Dane, 2020; Volk 

et al., 2021). Second, in line with coercive social strategies, another domain represents 

perceptions and judgments of being coercive, including getting what one wants and 

forcing and threatening others (Farrell & Dane, 2020; Volk et al., 2021). Third, social 

power or reputation within the peer group represents a third domain. Youth with social 

power are considered popular and well-liked by peers. Consistent with social strategies 

research, youth can have social power through a combination of strategies (Vaillancourt 

et al., 2003), and it can also be affected by non-social factors such as attractiveness, 

strength, and being wealthy, justifying it as a separable dimension from prosocial and 

coercive nominations. A fourth and final domain we consider is judgments and 

perceptions as a dating partner, which are largely nominations received from the opposite 

sex about being someone who they would like to date or being seen as good looking. This 

may be particularly salient for evolutionary theories of psychopathy that highlight its role 

in obtaining short-term mating opportunities (Brazil & Forth, 2020; Harris et al., 2007). 

How adolescent boys higher in PPTs are nominated by their peers across these 

four social domains is as of yet unclear. Further, it is currently unknown how boys higher 

in PPTs use social strategies and whether their use of different strategies affects their 
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social reputation in the eyes of their peers (Van Zalk & Van Zalk, 2015). For instance, do 

boys higher in PPTs use more coercive strategies, which leads them to be judged by peers 

as having less social power? Are boys higher in PPTs judged by opposite sex peers as 

someone they would like to date and is this impacted by what social strategies they use? 

Answering these and other questions can lead to a growing understanding of not just how 

boys higher in PPTs engage with their peers, but also how they are perceived by their 

peers and thus the social consequences they might face as a result. Our study aims to add 

to this understanding by examining within adolescent peer groups the associations among 

boys’ PPTs, use of social strategies, and peer nominated outcomes. 

Present Study Aims 

  Our study has three aims to further our understanding of the adolescent peer 

relationships of PPTs in boys and the use of different social strategies. Although several 

studies show that PPTs can be assessed reliably and have construct validity when using 

trait-based personality assessments such as the Five-Factor Model (FFM) and HEXACO 

model (e.g., Mededović, 2017; Miller & Lynam, 2003), these measures are used less in 

adolescent populations. Further, since major trait-based measures of personality have 

been designed primarily for use in adult populations, the appropriateness of items to 

younger populations might be questioned. A simplified version of the HEXACO-based 

personality model, however, has been validated and is more appropriate for younger 

populations since it provides more age-appropriate and simplified item descriptions (de 

Vries & Born, 2013). Our first aim then is to assess whether a PPT proxy can be reliably 

and validly assessed in adolescents using the simplified version of the HEXACO. 
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 Upon establishing a reliable and valid measure of PPTs in youth, our second aim 

is to examine how boys’ PPTs are associated with different social strategies (prosocial 

and coercive) and the four domains of peer nominations, including those that assess 

prosocial, coercive, social power, and dating outcomes. Based on previous research 

(Goagoses et al., 2022; Pardini, 2011), our expectation is that boys higher in PPTs will 

use more coercive and fewer prosocial strategies. Based on research that informs peer 

nominations (Ojanen & Findley-Nostrand, 2019; Seals et al., 2012), we expect boys 

higher in PPTs to also be nominated by their peers as less prosocial and more coercive. 

Based on previous friendship nomination studies (Kerr et al., 2012; Muñoz et al., 2008) 

we expect boys higher in PPTs to be no more or less likely to have social power, thus, 

there should be no relation between PPTs and social power nominations. Lastly, based on 

evolutionary theories of psychopathy and short-term mating, we expect PPTs to be 

associated with more positive dating nominations (Brazil & Forth, 2020; Harris et al., 

2007). 

 Our third aim is to examine using path models the direct and indirect paths from 

boys’ PPTs and social strategies to peer nomination outcomes. This third aim positions 

social strategies as atemporal mediating variables between boys’ PPTs and peer 

nominated outcomes. This is the first study we are aware of to (1) examine social 

strategies in adolescent boys assessed on PPTs and (2) treat social strategies as a 

mediating variable in assessing the relation between PPTs and peer nominations. Thus, 

our third aim is exploratory, and we do not posit specific hypotheses. 

Method 

Participants 
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 Three-hundred and eighty adolescents between the ages of 12 and 14 years (M = 

12.91, SD = .79) were included in the study. There were 192 boys, 176 girls, 3 other, and 

9 who responded, “prefer not to say.” All genders were considered for our first aim of 

validating the measure of PPTs to increase power and to use boys vs. girls scores as a 

validating assessment (e.g., boys are expected to score higher than girls). To assess our 

second and third aims, however, only participants who were boys were included in 

analyses. Across the whole sample, most were White (60%), followed by multiracial 

(13.4%), Latin American (9.2%), Other (5.3%), and the remaining 12% reporting either 

Black, Asian, or Indigenous. Similar proportions were found in the boys’ subsample. 

Measures 

Self-Report 

In addition to demographics (Appendix A), psychopathic personality traits were 

assessed using a proxy measure from the HEXACO Simplified Personality Inventory 

(HEXACO-SPI; de Vries & Born, 2013). The HEXACO-SPI was developed and 

validated with adolescents in Dutch and has subsequently been translated and validated in 

English (Appendix B). The HEXACO-SPI has 96 items responded to on a five-point 

scale ranging from 1 (strongly disagree) to 5 (strongly agree). The measure follows the 

HEXACO model of personality (Ashton & Lee, 2007) and provides factor scores for each 

of the major dimensions of personality. The development of the PPT proxy from the 

HEXACO-SPI is detailed below (see “Development of PPT proxy from HEXACO-SPI”). 

Cronbach’s alpha for the scale was .76. 

 Two subscales capture prosocial and coercive social strategies, respectively (Dane 

et al., 2022; Volk et al., 2021). Fourteen items were responded to using a five-point scale 
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ranging from 1 (never true) to 5 (always true) regarding both prosocial and coercive 

strategies (Appendix C). The prosocial social strategies subscale consisted of 10 items 

(e.g., “I help others who are in need”). The coercive social strategies subscale consisted 

of 4 items (e.g., “I try to force others to follow my plans”). Cronbach’s alpha for the 

subscales were .89 for prosocial and .80 for coercive. 

 To assess the construct validity of our PPT proxy, we also included measures of 

bullying, aggression, hostility, and emotional problems (Appendix D). Measures of 

bullying and non-bullying aggression were included using the Integrated Measure of 

Bullying and Non-Bullying Aggression (Volk et al., 2017). For bullying, participants were 

asked “In the PAST FEW MONTHS, how often have YOU DONE the following, against 

someone who was LESS popular or strong than you?” followed by a list of physical and 

verbal acts (e.g., hit someone, threatened someone, put others down). Responses were 

provided on a five-point scale ranging from 1 (never) to 5 (very often). For non-bullying 

aggression, participants were asked to respond with the same list of actions and response 

options as for bullying but regarding those with equal or more popularity or strength then 

themselves (Volk et al., 2017). PPTs were expected to correlate positively with bullying 

and aggression (e.g., van Geel et al., 2017). Cronbach’s alpha for both subscales was .71.  

 Hostility was measured with the hostility subscale from the Children’s Automatic 

Thoughts Scale (CATS; Schniering & Rapee, 2002). The subscale consists of 5 items 

responded to on a five-point scale ranging from 1 (never) to 5 (very often) (e.g., “I won’t 

let anyone get away with picking on me”). Emotional problems were measured with the 

Emotional Problems subscale from the Strengths and Difficulties Questionnaire (SDQ; 

Goodman, 1997). The SDQ-Emotional Problems subscale has 5 items responded to on a 
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three-point response scale ranging from 1 (not true) to 3 (certainly true) (e.g., “I worry a 

lot”). Cronbach’s alpha for hostility was .77 and for emotional problems was .79. PPTs 

were expected to correlate positively with hostility and to not correlate with emotional 

problems (Dolan & Rennie, 2007; Fanti, 2013). 

Peer Nominations 

Peer nomination questions fell into 1 of 4 different categories, including prosocial, 

coercive, social power, and dating categories (Appendix E). We focus in this study on the 

total number of peer nominations received as the outcome measure. Instructions for the 

peer nomination questions read: “Check the boxes beside the names of the students in 

your grade who fit the descriptions in each question. Choose as many students as you 

wish, as long as they match the description.” 

 Prosocial peer nomination questions included, “Who leads the group in a fair 

way?”, “Who usually helps and cooperates with others?”, and “Who is kind to others?” 

Coercive peer nomination questions include, “Who is the best at getting what they 

want?”, “Who usually gets others to do what they say?”, and “Who forces, threatens, or 

tricks others to try to get their way?” Social Power peer nominations include, “Who do 

others look up to and respect?”, “When there’s a conflict in the group, who do people 

usually side with?”, “Who do you like (is nice) in your grade?”, and “Who are the most 

popular people in your grade?” Lastly, Dating peer nomination questions included, “Who 

would you most like to go out on a date with?”, “Who is good looking?”, and “Who have 

been your boyfriends or girlfriends in the past?” 

Procedure 
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 Data collection occurred in November 2019 before the global pandemic. Groups 

of 3 to 5 research assistants went to several local schools where data collection occurred 

in classrooms of approximately 15–30 students. Adolescents provided responses on 

tablets and research assistants were available to answer any questions that the students 

had during data collection. Ethical approval was acquired from both the local school 

board and the university REB (Appendix F). Parental consent was obtained for children’s 

participation. Participants took approximately 40 minutes to complete the surveys and 

they were entered into a draw for a $100 prize (~1/20 odds).  

Development and Validation of Psychopathic Personality Traits Proxy from 

HEXACO-SPI 

 We drew upon past studies that assessed the relations among the four-factor 

model of psychopathy and the HEXACO (de Vries et al., 2008; Gaughan et al., 2012) to 

derive the facets of HEXACO-SPI personality most relevant for links with PPT. These 

studies show that the antisocial dimension of psychopathy does not have strong links to 

any HEXACO facet. Thus, our proxy measure is a “purer” measure of PPT rather than 

antisocial behavior items, which is consistent with other conceptions of youth 

psychopathy (Andershed et al., 2002; Cooke et al., 2012). The scale development 

proceeded in several steps. 

 The first step was to determine what facets and proportion of items from those 

facets of the HEXACO-SPI should be included in the proxy. We referred to an analysis 

by Power and colleagues (2022) who examined the HEXACO and psychopathy measures 

in adolescents and adults. Power et al. showed that the SRP had strong correlations with 

all items from the HEXACO facets of Sincerity (Honesty-Humility [H]), Fairness (H), 
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Modesty (H), Sentimentality (Emotionality [E]), and Prudence (Conscientiousness [C]). 

Thus, we determined that all items of the HEXACO-SPI that assess these “primary” 

facets should be included. The SRP also had strong correlations with only a proportion 

(either half or one-quarter) of items from each of the following HEXACO facets: 

Fearfulness (E), Dependence (E), Forgivingness (Agreeableness [A]), Gentleness (A), 

Flexibility (A), Patience (A), and Organization (C). Since only a proportion of items 

correlate strongly with psychopathy, we elect to call these “secondary” facets. Thus, we 

determined that a proportion of items of the HEXACO-SPI should also be included from 

this list of 7 “secondary” facets. Corresponding to the proportion of items from Power et 

al. (2022), some facets included half items (i.e., 2 items from HEXACO-SPI) and others 

included one-quarter (i.e., 1 item from HEXACO-SPI). 

 To determine which proportion of the HEXACO-SPI items would be selected 

across the “secondary” facets, we first extracted a single factor score across the “primary” 

facet items (n = 20). We then correlated this single extracted factor score with the 

individual items of each “secondary” facet (4 items per secondary facet) and chose items 

with the highest correlations with the factor score to be included in the proxy. This 

process resulted in an additional 11 items being selected across the “secondary” facets 

(Appendix G). Ensuring that a proportional number of items from these facets were 

included meant our measure contains a HEXACO-based assessment of psychopathic 

traits with appropriate and proportional content coverage of the personality space relevant 

to psychopathy (de Vries et al., 2008). Our overall PPT scale consisted of 31 items from 

the HEXACO-SPI—16 assessing Interpersonal PPT, 17 assessing Affective PPT, and 11 

assessing Lifestyle PPT. Note that the factor scales have partially overlapping items 
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across the facets. Although we include the PPT factors for scale development purposes, 

our primary analyses draw on the full-scale PPT measure with 31 items (Appendix G). 

Analytic Plan of Boys’ PPTs, Social Strategies, and Peer Nominations 

 Our second and third aims examined the associations among adolescent boys’ 

PPTs (with our validated proxy measure), social strategies, and peer nominations across 

different peer relationship outcomes. Each of the peer nomination outcome categories—

prosocial, coercive, social power, dating—were assessed in 4 different path/SEM models. 

For each model, PPTs and age were the independent variables, prosocial and coercive 

strategies were mediating variables, and the peer nomination outcomes were the 

exogenous dependent variables. To capture overall levels of peer nominations, we 

computed where possible continuous latent variables for each peer nomination category 

(e.g., kind to others, cooperates with others, and is a fairleader as indicators of Prosocial 

latent factor). Traditional cut-off values of CFI and TLI ≥ .90 and RMSEA and SRMR ≤ 

.08 were considered to provide adequate model fit (Hu & Bentler, 1999). 

Peer nomination variables can be skewed and are often treated as count variables 

as a result. Thus, before conducting our primary analyses, we first examined within each 

peer nomination category how best to model each variable independently by comparing 4 

different models (Muthén & Muthén, 2017). The 4 models were maximum likelihood 

estimation with robust standard errors (MLR), Poisson, Poisson with random intercept, 

and negative binomial (NB). The 4 models were conducted for each peer nomination 

variable separately regressed on each of the predictors (i.e., PPTs, age, prosocial and 

coercive strategies). The skewness, proportion of the sample receiving zero nominations, 

BIC, and dispersion were considered when selecting the best-fitting model for each 
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variable (Muthén & Muthén, 2017). The best-fitting model (i.e., MLR, NB) was then 

used for subsequent analyses when modelling each respective peer nomination variable. 

Results 

HEXACO-SPI PPTs Proxy Validation 

We conducted a CFA of the overall scale, which provided a poor fit to the data, 

RMSEA = .082, SRMR = .087, CFI = .438, TLI = .398, but after including the suggested 

modification indices that comprised correlating indicator residual errors, the model fit 

was improved, RMSEA = .041, SRMR = .055, CFI = .877, TLI = .850. Most items 

loaded moderately and significantly on the single latent factor (Appendix H). The few 

items that did not load well (n = 6) were nevertheless kept in the overall scale because 

their removal did not improve the internal consistency of the scale, the item-to-total 

correlations were all positive, and it was deemed important to capture the full conceptual 

space of PPTs as reflected in the HEXACO model (Power et al., 2022). 

Descriptive statistics, internal consistencies, and bivariate correlations among 

overall PPTs, the factors, and criterion measures are shown in Table 3.1. The mean 

overall score was below the mid-point (3) of the scale and the skewness and kurtosis 

values suggest that scores are normally distributed. Cronbach’s alpha was good for the 

overall scale (.76) and acceptable across PPT factors (.64–.69). Since the PPT factors are 

partially overlapping, intercorrelations among them was expectedly very high. Examining 

the bivariate correlations, overall PPTs were positively and significantly associated with 

bullying, aggression, and hostility—with moderate-to-strong effect sizes. Overall PPTs 

were not significantly correlated with emotional problems, but the Affective factor was 

negatively associated, and the Interpersonal and Lifestyle factors were positively 
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associated with emotional problems. Overall, the PPT proxy showed expected 

correlations with criterion-related measures, suggesting it validly assesses PPTs. 

 A further assessment of the validity of the PPT proxy was examining sex and age 

differences (Appendix I), which are routinely found in youth psychopathy research. Boys 

(M = 2.92, SD = .38) scored significantly higher on overall PPTs compared to girls (M = 

2.68, SD = .50), t(361) = 6.11, p < .001, with a medium-to-large effect size (d = .64). 

Boys also scored significantly higher on all 3 PPT factors relative to girls (ds .32–.77). 

Regarding age, 14-year-olds scored significantly higher on overall PPTs (M = 2.91, SD = 

.38) compared to both 13-year-olds (M = 2.77, SD = .39, d = .34) and 12-year-olds (M = 

2.78, SD = .39, d = .32). Although there were significant sex and age differences as 

expected, the PPT internal consistency and correlations with criterion measures were 

consistent across both sexes and all ages. That PPTs were significantly higher in boys 

than girls is consistent with prior research and accords with our focus on boys’ PPTs in 

this study. 

Model Comparisons of Peer Nomination Variables 

 Of the 13 peer nomination variables, model comparisons using BIC, dispersion, 

skewness, and proportion zero showed that 9 variables could be considered continuous 

variables and were best modelled using MLR (Appendix J). In addition, 4 variables were 

heavily skewed, had high dispersion, and a higher proportion receiving zero, suggesting 

that they were best modelled as count variables using negative binomial (these variables 

were popularity, forces or threatens, would like to date, and dated in the past). Thus, 

MLR and NB were used for the respective variables in subsequent analyses that included 

them. 
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Primary Analyses of Boys’ PPTs, Social Strategies, and Peer Nominations 

 The first model examined the associations among PPTs, prosocial strategies, and 

coercive strategies in predicting Prosocial peer nominations (e.g., being kind, 

cooperating). Age was significantly associated with PPTs and has been shown to affect 

peer nominations in past research (Kerr et al., 2012; LaFontana & Cillessen, 2009), so it 

was added as a covariate to each model. Results for this and subsequent models did not 

significantly change when age was removed from the models. Figures below include age 

for completeness. The measurement model of a latent Prosocial peer nomination variable 

was fully saturated and thus resulted in a perfect fitting model with each indicator 

contributing significantly and highly to the latent factor (range of standardized loadings, 

.894–.997).  

The overall model with PPTs, age, and social strategies included also provided an 

adequate fit to the data based on the CFI = .959 and SRMR = .031. However, the TLI = 

.897 and RMSEA = .137 did not meet criteria. There were no modification indices 

suggested, so we proceeded with the model and provide a note of caution about the mixed 

evidence of the fit of the overall model. As shown in Figure 3.1, age was negatively (β = 

–.141, 95% CI [–.335, –.033]) and prosocial strategies were positively (β = .278, [.212, 

.596], p = .016) associated with Prosocial peer nominations, but PPTs and coercive 

strategies were not significantly associated with this peer nomination outcome. A specific 

indirect effect, however, was found between PPTs and Prosocial peer nominations via 

lower levels of prosocial strategies (β = –.082 [–.131, –.033], p = .001). PPTs were 

negatively related to prosocial strategies, and prosocial strategies were positively related 
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to Prosocial peer nominations. Thus, possibly as a result of engaging in fewer prosocial 

behaviors, boys higher in PPTs may receive fewer Prosocial peer nominations.  

  The second model examined Coercive peer nominations (e.g., using force, getting 

what they want). Because the “forces or threatens others” variable was modelled with NB 

(Appendix J), model fit indices are not provided (Muthén & Muthén, 2017). Each 

indicator of the latent Coercive peer nomination variable contributed significantly and 

relatively equally (range of standardized loadings, .790–.927). As shown in Figure 3.2, 

age (β = –.330, [–469., –.191], p < .001) was the only variable that had a statistically 

significant and negative association with the Coercive peer nomination factor. There were 

no indirect links among PPTs, prosocial or coercive strategies, and Coercive nominations. 

 The third model examined Social Power peer nominations (e.g., being liked, 

popular in grade). Since the “popular” variable was modelled with NB (Appendix J), 

model fit indices are not provided (Muthén & Muthén, 2017). Each indicator of the latent 

Social Power peer nomination variable contributed significantly and relatively equally 

(range of standardized loadings, .782–.913). As shown in Figure 3.3, age negatively (β = 

–.318, [–.446, –.199], p < .001) and prosocial strategies positively (β = .238, [.117, .381], 

p < .001) associated with Social Power peer nominations, but PPTs and coercive 

strategies were not significantly associated with this peer outcome. A specific indirect 

effect, however, was found between PPTs and Social Power peer nominations via lower 

levels of prosocial strategies (β = –.070, [–.117, –.023], p = .004). PPTs were negatively 

associated with prosocial strategies, and prosocial strategies were positively associated 

with Social Power peer nominations. Thus, possibly as a result of engaging in fewer 

prosocial behaviors, boys higher in PPTs may receive fewer Social Power nominations. 
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 The fourth and final model examined Dating peer nominations (e.g., would like to 

date, good looking). A latent variable could not be adequately estimated using the Dating 

peer nominations because of a non-positive definite matrix (standardized loadings > 1), 

so we analyzed the Dating peer nominations using manifest variables of the three peer 

nominations. As shown in Figure 3.4, PPTs were significantly and positively associated 

with receiving nominations for “would like to date” (β = .316, [.042, .590], p = .024). 

Age was significantly and negatively associated with receiving “good looking” 

nominations (β = –.244, [–.374, –.114], p < .001). Prosocial strategies were significantly 

and positively associated with receiving more nominations for “good looking” (β = .212, 

[.101, .324], p < .001) and “would like to date” (β = .388, [.079, .033, .697], p = .014). In 

addition to these direct paths, there were specific indirect links from PPTs to “would like 

to date” (β = –.084, [–.159, –.009], p = .029) and “good looking” (β = –.060, [–.102, –

.017], p = .006) peer nominations via lower levels of prosocial strategies. That is, PPTs 

were associated with prosocial strategies, and prosocial strategies in turn was positively 

associated with “would like to date” and “good looking”. Thus, possibly as a result of 

engaging in fewer prosocial behaviors, boys higher in PPTs may receive less interest as a 

dating partner and perceptions of being good looking. Since PPTs were also positively 

and directly linked with receiving more nominations to date, this suggests competitive 

mediation among PPTs, prosocial strategies, and desire to be dated among one’s peers.  

Discussion 

Our first aim was to examine whether a PPT proxy could be established using the 

HEXACO-SPI. We found PPTs were reliably and validly assessed using the proxy 

measure. As expected from prior research (e.g., Andershed et al., 2018; Bégin et al., 
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2021; Fanti, 2013), sex and age were both associated with PPTs, including boys scoring 

higher than girls and older adolescents scoring higher than younger adolescents. The 

measure correlated in expected directions with external criterion measures, including 

bullying (van Geel et al., 2017), aggression (Orue et al., 2016), and hostility (Fanti, 

2013), as well as the total score showing a non-significant association with emotional 

problems but differential associations occurring at the factor level (Dolan & Rennie, 

2007; Kubak & Salekin, 2009). The measure might be a useful alternative for those who 

are interested in studying psychopathy from an elemental personality perspective (de 

Vries et al., 2008; Gaughan et al., 2012), but who do not or cannot include a psychopathy 

measure. 

 Our remaining aims focused on understanding peer relationships and PPTs in 

boys specifically—whose antisocial behavior is more violent and increases over 

adolescence (Van Zalk & Van Zalk, 2015; see also Moffitt & Caspi, 2001). Consistent 

with the predictions of our second aim, boys’ PPTs were positively associated with using 

coercive social strategies and negatively associated with using prosocial social strategies. 

This is in line with previous research suggesting PPTs are associated with using 

aggression with peers and being less motivated by building relationships (DeLisi et al., 

2021; Goagoses et al., 2022). The findings also extend into the research on social 

strategies that suggest youth can choose from a range of behaviors as they seek important 

social outcomes in peer groups (Findley & Ojanen, 2013; Volk et al., 2021). 

 The other aspect of our second aim was examining the direct paths between boys’ 

PPTs and peer nominations. The only direct path was between PPTs and receiving more 

peer nominations for being chosen as someone who they would like to go on a date with. 
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The direct link is in line with our predictions based on evolutionary theories that suggest 

men’s psychopathy involves higher mating effort and ability to appeal to opposite-sex 

partners (Harris et al., 2007). For instance, Brazil and Forth (2020) found in an 

undergraduate university sample that men higher in PPTs were perceived by women 

viewers as more desirable from video-recorded interactions of them on a date. Hare 

(1999) and Lalumière and colleagues (2005) have also suggested that men higher in PPTs 

might be skilled at appearing attractive and confident upon first impressions with 

opposite-sex mates. The findings extend this research to adolescence, suggesting the need 

to examine in younger ages how boys higher in PPTs may gain the favor of prospective 

dating partners despite their antisocial and generally aversive personality traits. 

 In contrast, PPTs were not directly associated with any other peer nomination 

outcome, including prosocial, coercive, social power, good-looking, or dated-in-the-past 

nominations. Although boys higher in PPTs may be viewed as more desirable to date, 

they were not viewed as being more good-looking or as having been nominated as a date 

in the past. These findings suggest that the link between PPTs and dating might be linked 

specifically to a desire to date that might be associated, for instance, with interpersonal 

attractiveness (Brazil & Forth, 2020) and/or social confidence (Ometto et al., 2015), 

rather than being good-looking. The relatively young age of the sample might have 

affected null results for the dated-in-the-past variable as it was heavily positively skewed 

with 84.4% of the sample receiving 0 nominations.  

Regarding prosocial peer nominations, our findings suggest that boys higher in 

PPTs are not directly perceived by their peers as being less prosocial compared to other 

peers. Although this is contrary to expectations, previous studies have tended to focus on 
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antisocial rather than prosocial behavior (Oxford et al., 2003; Seals et al., 2012). Thus, it 

appears based on our data that peers do not necessarily view boys higher in PPTs as less 

prosocial, at least directly. The same pattern of results might be suggested for social 

power nominations, where boys higher in PPTs had comparable social power to others 

when assessing links directly. One reason for these findings might be that boys higher in 

PPTs show more social confidence, gregariousness, and fearlessness (Forth et al., 2003; 

Kubak & Salekin, 2009; Ometto et al., 2015), which could secure them prosocial and 

social power nominations. Another possibility is that youth higher in PPTs have 

friendships with less socially skilled peers (Van Zalk & Van Zalk, 2015), where those 

peers nominate them positively whereas others nominate them negatively. The results, 

however, change when we consider the use of prosocial and coercive strategies. 

Our third aim was to examine how the use of coercive and prosocial social 

strategies in PPTs might affect peer nominations on the four social outcome domains. 

Coercive peer nominations did not show any direct nor indirect effects with PPTs and 

social strategies. Why might this be? One possibility is that PPTs and self-reported social 

strategies simply don’t predict peer acknowledgements of coercive behavior, because 

their coercive behavior is deliberately hidden or covert (Van Zalk & Van Zalk, 2015). 

Adult PPTs are associated with being charming and glibly superficial (Hampton et al., 

2018) and this might translate into boys higher in PPTs being similarly capable of being 

deceptively perceived as non-coercive.  

One of the most consistent findings from our third aim was the indirect links 

found between PPTs and various peer nomination outcomes—except coercive 

outcomes—through a shared association with prosocial social strategies. Specifically, 
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PPTs were negatively and indirectly linked with prosocial, social power, and dating 

outcomes via fewer prosocial strategies. Thus, we conclude that boys higher in PPTs may 

tend to use less prosocial strategies toward peers, and as a result could receive fewer 

prosocial, social power, and dating nominations. The same was not true for coercive 

social strategies, where this variable did not indirectly link PPTs to any peer outcome. 

The findings suggest that the coercive behavior that boys higher in PPTs engage in might 

not affect their peers’ judgments of them, but their use of less prosocial behavior might 

affect peer judgments. Because of the cross-sectional data, however, it will be important 

to examine this developmental link with longitudinal data, with the expectation that 

higher PPTs will predict fewer prosocial strategies with peers, which over time will 

predict lower nominations for prosocial, social power, and dating domains. 

Despite the cross-sectional data, the indirect links are worth unpacking more as 

they might offer new insights into the peer relationships of boys higher in PPTs and how 

these peer outcomes could have an impact on the subsequent development of PPTs (e.g., 

Backman et al., 2018; Miron et al., 2020). The direct link between prosocial strategies 

and several peer nomination variables suggests that using prosocial strategies is important 

to peer reputation and thus has clear social consequences. By virtue of using less 

prosocial strategies in their interactions with peers, boys higher in PPTs might be 

suffering negative reputational costs, including being seen as less prosocial, having less 

social power, and being seen as a less desirable and good-looking partner. Thus, it might 

not be PPTs per se that directly influences negative peer evaluations, but rather what 

those higher in PPTs do—or rather don’t do (e.g., engage in prosocial behavior)—that 

has a negative impact on peer outcomes. Prosocial behavior then could serve as a 
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behavioral mechanism that links PPTs in boys with negative peer relationships. Again, 

the lack of direct links suggests that boys higher in PPTs may have some ability to deflect 

negative associations from themselves and limit those associations to their behavior. For 

example, “Dave is a nice guy who just sometimes does bad things that I don’t like.” The 

ability to deflect and avoid individual blame is a hallmark of adults higher in PPTs (Hare, 

1999) and might influence those around them to instead be seen as individually charming 

and socially desirable (Book et al., 2015; Brazil et al., 2021). 

 The negative indirect link but positive direct link between PPTs and receiving 

peer nominations as a desired dating partner could suggest statistical suppression. For 

instance, when accounting for the shared variance among PPTs and prosocial strategies, 

the positive link between PPTs and dating nominations gets reversed because PPTs and 

prosocial strategies are highly correlated. Another possibility is the presence of 

competitive mediation (Zhao et al., 2010). This suggests that although PPTs have a direct 

association with being desired as a dating partner, when considering the use of prosocial 

strategies as an atemporal mediator, the relationship reverses to negative. One possible 

explanation of this competitive mediation is that upon first glance and during brief 

encounters, some girls see boys higher in PPTs as more appealing and desirable as a 

dating partner—possibly because of an interpersonal attractiveness or social confidence 

(Brazil & Forth, 2020; Ometto et al., 2015). But upon viewing those boys in their peer 

networks and over time where they engage in fewer prosocial behaviors, their level of 

appeal and desirability might decline. If supported, one consequence of this pattern is that 

boys higher in PPTs might begin turning toward more deceptive and coercive strategies 

to attract dating partners into adulthood (Harris et al., 2007; Seto et al., 1997). Similar to 
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what was described above, primarily longitudinal data can help clarify whether 

experiences within the peer network such as fewer prosocial behavior and the judgments 

of peers go on to affect the adoption of more deceptive and coercive strategies in boys 

higher in PPTs. The behavioral mechanism of prosocial strategies in linking boys’ PPTs 

to peer outcomes might be relevant to consider in future research. We suggest two 

implications of these findings. 

First, there might be developmental links that tie boys’ PPTs to their use of 

prosocial and coercive strategies with peers over time. Specifically, by using fewer 

prosocial and more coercive strategies, boys higher in PPTs might turn to increasingly 

deceptive and shallow manipulations to avoid negative peer responses towards their 

ongoing antisocial behavior. As part of this deceptive reputation management, these 

youth might fake prosocial strategies (e.g., lying about doing good things) and blame 

their antisocial behavior on external factors (e.g., “It was X’s fault why he got hurt”) to 

maintain at least a neutral social reputation and an appealing reputation regarding 

prospective dates. Thus, the developmental links among PPTs, prosocial and coercive 

behavior, and managing peer reputation could be considered in future work as a means of 

explaining with age how psychopathic men come to lie and to present a glib and 

superficially charming façade despite their long histories of antisociality.  

A second implication is that interventions might be able to target specific 

behaviors and strategies of youth higher in PPTs to possibly reverse some of the negative 

links that might accumulate over time. One approach with boys higher in PPTs could be 

to demonstrate to them the costs of their behavior and then point out the possibility of 

achieving their goals using prosocial means (see also Caldwell et al., 2007). This 
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suggestion is in line with a growing interest in understanding the motivations underlying 

PPTs (Groat & Shane, 2020), which might include goals of seeking and having high-

intensity experiences such as dating, having fun, and taking risks (Book et al., 2020; 

Brazil & Forth, 2020; Foulkes et al., 2014).  

Limitations and Future Directions 

 Our study adds significantly to the research on adolescent PPTs and peer 

relationships by examining peer nominations in multiple domains of social outcomes. 

The study has limitations, however, that future research can consider. First, the sample 

size was modest and future research can examine the associations in larger samples of 

boys. Similarly, our sample was limited to early–mid adolescence and further work could 

assess how these relations hold up in older adolescents as well. Our expectation is that the 

relations found in our study might get even stronger as boys get older as bidirectional 

effects of their personality and behavior co-develop across time. Our study was also 

conducted with a community-based sample of school children, and future work should 

assess the peer perceptions and judgments of youth in incarcerated settings as well, where 

levels of PPTs tend to be higher (Forth et al., 2003). 

 In addition to sample limitations, our study was also limited to cross-sectional 

data. It would be informative to assess some of the developmental suggestions we put 

forward using longitudinal data (e.g., those higher in PPTs use less prosocial strategies, 

which snowballs into negative peer evaluations over time). Longitudinal data can help 

assess the continuity and change occurring across PPTs, social strategies, and social 

outcomes with peers, which can help identify the processes involved in their co-

development (Backman et al., 2018). Lastly, although our measure of PPTs showed good 
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reliability and validity, it would also be useful to conduct similar peer nomination 

research using a measure designed explicitly for youth psychopathic traits (Andershed et 

al., 2002; Forth et al., 2003). Corroborating and linking research among elemental 

personality trait models of PPTs and more explicit measures can provide further construct 

validity for personality-based assessments of psychopathic traits in adolescents (Cooke et 

al., 2012; Miller & Lynam, 2003). 
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Table 3.1 
 
Descriptive Statistics, Internal Consistencies, and Bivariate Correlations among Study 2 Variables 

 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 
1. Overall PPT -          
2. INT .85** -         
3. AFF .87** .73** -        
4. LIF .83** .69** .59** -       
5. Prosocial –.34** –.28** –.29** –.26** -      
6. Coercive .37** .44** .29** .26** –.19** -     
7. Bullying .27** .33** .20** .24** –.19** .55** -    
8. Aggression .28** .31** .18** .26** –.17* .44** .78** -   
9. Hostility .40** .35** .28** .34** –.15* .23** .24** .23** -  
10. Emo Prob .07 .12* –.11* .22** –.06 .09 .17* .19** .29** - 
M (SD) 2.81 

(.39) 
2.71 
(.45) 

2.78 
(.43) 

2.89 
(.56) 

3.81  
(.73) 

1.30 
(.50) 

1.36 
(.51) 

1.25 
(.42) 

2.29 
(.91) 

1.81 
(.55) 

𝛼 .76 .69 .64 .69 .89 .80 .71 .71 .77 .79 
Skewness/ 
Kurtosis 

.13/ 
–.17 

.11/ 
–.30 

.15/ 
–.03 

.19/ 

.12 
–1.06/ 
2.39 

2.55/ 
7.77 

2.35/ 
6.99 

2.63/ 
8.96 

.57/ 
–.19 

–.08/ 
–.05 

Note. N = 380. INT = Interpersonal Psychopathic Personality Traits; AFF = Affective Psychopathic Personality Traits; LIF = Lifestyle 

Psychopathic Personality Traits; Prosocial = Prosocial Social Strategies; Coercive = Coercive Social Strategies; Emo Prob = 

Emotional Problems. 

*p < .05. **p < .001. 
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Figure 3.1 

Boys’ Psychopathic Personality Traits, Social Strategies, and Prosocial Peer 

Nominations 

 

Note. N = 192. Model fit: CFI = .959, TLI = .897, RMSEA = .137, SRMR = .031. 

Standardized coefficients are shown. ns = not statistically significant. *p < .05. ***p < 

.001. 
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Figure 3.2 

Boys’ Psychopathic Personality Traits, Social Strategies, and Coercive Peer 

Nominations 

 

Note. N = 189. Model fit was not computed due to “Forces or threatens others” being 

estimated with negative binomial. Standardized coefficients are shown. ns = not 

statistically significant. ***p < .001. 
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Figure 3.3 

Boys’ Psychopathic Personality Traits, Social Strategies, and Social Power Peer 

Nominations 

 

Note. N = 189. Model fit was not computed due to “Popular” being estimated with 

negative binomial. Standardized coefficients are shown. ns = not statistically significant. 

***p < .001. 
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Figure 3.4 

Boys’ Psychopathic Personality Traits, Social Strategies, and Dating Peer Nominations 

 

Note. N = 189. Model fit was not computed due to “Would like to date” and “Good 

looking” being estimated with negative binomial. Standardized coefficients are shown. ns 

= not statistically significant. *p < .05. ***p < .001. 
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CHAPTER 4: STUDY 3 

Cads in Dads’ Clothing? Psychopathic Traits and Men’s Preferences for Mating, 

Parental, and Somatic Investment3 

Psychopathy is a psychological construct represented by an antisocial collection 

of traits—referred to as psychopathic traits—that include an interpersonal style geared 

toward selfishness and grandiosity, affective callousness and disaffiliation, and a 

disinhibited lifestyle of sensation seeking and impulsivity (Cooke et al., 2012; Hare, 

2003; Salekin, 2017). Some have argued that the unique configuration of psychopathic 

traits has been evolutionarily selected as an adaptive strategy in men that sacrifices 

longer-term social and individual benefits in favor of more immediate benefits (D. N. 

Jones, 2014; Lalumière et al., 2005; Mealey, 1995; Visser, 2018). In particular, 

psychopathic traits may reflect a proclivity towards shorter-term mating (G. T. Harris et 

al., 2007; D. N. Jones & Olderbak, 2014) and less parental investment (Hare, 1999; 

Međedović & Petrović, 2019).  

However, a critical third aspect of individual investment is somatic investment 

(Sear, 2020). Somatic investment refers to the growth and maintenance of oneself (e.g., 

acquiring nutrition) and can also correlate with both parenting (e.g., buying a large house) 

and mating (e.g., buying expensive clothes). Formal research on somatic investment and 

psychopathic traits is limited (Međedović, 2019), while more anecdotal evidence is mixed 

regarding how men higher in psychopathic traits pursue somatic investment as they are 

reward-oriented (e.g., pursuing status) but are also not risk-averse (e.g., rarely save 

 
3 A version of Study 3 is published. 
Brazil, K. J., & Volk, A. A. (2022). Cads in dads’ clothing? Psychopathic traits and men’s preferences for 
mating, parental, and somatic investment. Evolutionary Psychological Science, Advanced online 
publication. https://doi.org/10.1007/s40806-022-00318-z 
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money; Hare, 1999; D. N. Jones & Paulhus, 2011). Given that individuals have limited 

time and energy to expend at any one time (Sear, 2020), we would expect men higher in 

psychopathic traits to allocate their resources to line up with adaptive theories of 

psychopathic traits that emphasize exploitative and short-term social, parental, and 

mating investments (G. T. Harris et al., 2007; Međedović, 2019). It nevertheless remains 

unclear, how men higher in psychopathic traits attach relative importance to each of the 

three domains.  

A further issue is whether men with psychopathic traits make these investment 

decisions based on differential responses to the same perceived stimuli (e.g., they invest 

more in mating than in children despite both being perceptually appealing) or whether 

their responses are based on different perceptions of the same stimuli (e.g., they find 

children to be unappealing). Whether a behavior is influenced by perception versus 

attitudes can clarify the causal pathways that underlie that behavior (Azjen, 2005). There 

is some evidence that psychopathic traits are associated with differences in perceptions 

(Book et al., 2021; Meloy et al., 2018) that in turn shape behavioral decisions that could 

affect their investment choices (e.g., wanting to date more women because women are 

more perceptually appealing to them; Ajzen, 2005; D. N. Jones, 2014). We therefore 

examine how individual differences in men’s psychopathic traits are associated with the 

three investment domains by examining models of both perceptions of stimuli and 

behavioral attitudes.  

Investment Trade-offs and Adaptive Strategies 

 Investing in mating, parental, and somatic effort is important for survival and 

reproductive success (Geary, 2010; Trivers, 1972). But it’s often not possible or optimal 
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to allocate investment in all domains but rather to partition investment strategically to 

achieve a more targeted distribution of one’s time and energy towards one’s current 

situation and proclivities (Gross, 1996; Lewis, 2015). For example, an important trade-off 

occurs between mating and parental effort (Međedović, 2019; Trivers, 1972) whereby 

spending time and energy pursuing new mating opportunities can interfere with spending 

time and energy caring for one’s offspring. Similarly, spending time and energy on 

somatic effort that improves individual wellbeing such as work, fitness, or friendships 

can take time and energy away from pursuing mates or caring for children (Bolund, 2020; 

Međedović, 2019). Within somatic effort, individuals can also vary on engaging in 

activities that have a more direct and immediate impact on somatic health (e.g., eating 

healthy, exercising) and activities that have a more indirect and delayed return on somatic 

health (e.g., maintaining friendships, developing skills at work). We therefore adopt a 

broader view of somatic investment that not only includes investing in physical health 

directly (e.g., working out), but also in behavior that provides somatic benefits, such as 

securing resources, shelter, and platonic alliances or relationships. 

The importance of these trade-offs can be illustrated in how males vary in their 

investment domains within and across species. Male chimpanzees and gorillas invest 

heavily in somatic and mating effort but typically invest very little in parental effort 

(Robbins, 1999). Men in contrast tend on average to invest more evenly across domains 

(Kaplan et al., 2000). Males can also vary within-species as well. A within-species 

primate example is orangutans, where dominant, “flanged” (i.e., fat cheek pads) males 

invest heavily in somatic effort and as a result are physically larger and hold prominent 

territories that attract females. In contrast, “unflanged” (i.e., female-like) males are 
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unable to invest in as much somatic effort and thus they are relatively smaller in size and 

cannot hold a territory to attract females. In response, they appear to invest in greater 

mating effort by adopting more sexually coercive tactics to mate with females (Utami 

Atmoko & van Hooff, 2004). Across human societies, men also evidence differences in 

paternal care, polygyny, physical strength and size, coalitional influence, and technical- 

or work-related skills among other characteristics that may capture variation across 

investment domains (Heath & Hadley, 1998; Hewlett & MacFarlan, 2010; von Rueden & 

Jaeggi, 2016).  

These differences in investment domains may be linked with individual 

differences in men such as age, being a father, and relationship status (Apicella & 

Marlowe, 2007; von Rueden & Jaeggi, 2016). Compared to younger men, older men 

often have more resources and can invest in somatic and parental effort. Men in a 

relationship also often invest more in somatic and parental effort to support their mate 

and children. Beyond these factors, individual differences in personality might also be 

linked with investment differences (Buss, 2009; Lewis, 2015). Personality is thought to 

initiate differences in both perception and behavior across individuals (Ashton & Lee, 

2001; D. N. Jones & Paulhus, 2011), suggesting that it may therefore serve to adaptively 

allocate different investment priorities across the domains. For instance, higher 

conscientiousness may help people prioritize investing in work-related forms, whereas 

higher emotionality may help prioritize parental effort as well as social forms of somatic 

investment (Ashton & Lee, 2001). This approach suggests that personality can be useful 

for understanding the adaptive preferences across investment domains (Buss, 2009; 

Lewis, 2015). The constellation of psychopathic traits might represent one configuration 
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of personality that affects behavior (D. N. Jones & Paulhus, 2011) and perceptions 

(Altikriti & Nedelec, 2020) that could reflect trade-offs across investment domains (G. T. 

Harris et al., 2007; Međedović, 2019).  

Mating, Parental, and Somatic Investment of Men with Psychopathic Traits 

 Some of the earliest evolutionary theories of psychopathic traits argued that it 

might be an adaptive strategy that maps onto acquiring reproductive success through 

higher levels of mating and lower levels of parental investment (with little attention paid 

to somatic investment), creating a quantity-over-quality approach to reproduction (Hare, 

1999; Harpending & Sobus, 1987; MacMillan & Kofoed, 1984; Mealey, 1995). Several 

studies show a link between psychopathic traits and short-term mating investment at the 

expense of parental and potentially somatic investment. For instance, psychopathic traits 

are associated with having more short-term sexual partners (Abbey et al., 2011; Visser et 

al., 2010), engaging in infidelity (Alavi et al., 2018; Egan & Angus, 2004), and desiring a 

variety of people as acceptable sexual partners (Jonason et al., 2011, 2020; Patch & 

Figueredo, 2017). In concert with behavior, psychopathic traits are also associated with 

attitudes more conducive to superficial and short-term mating patterns, including having 

a more positive view toward promiscuity (Koladich & Atkinson, 2016), endorsing the use 

of more sexual deception during courtship (Seto et al., 1997), and having a view of 

women that is sexually objectifying (Methot-Jones et al., 2019). Psychopathic traits are 

also associated with sexual aggression, suggesting that men higher in psychopathic traits 

often engage in extreme tactics of mating effort that compromises parental (and 

potentially somatic) effort (Lalumière et al., 2005; Međedović & Petrović, 2019). 
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Research has thus strongly supported psychopathic traits as reflecting a heavy investment 

in short-term mating in men. 

 With regards to parental investment, psychopathic traits were longitudinally 

associated with less pro-parenting attitudes towards parental investment as measured by 

questions such as “I am happy in my role as a parent” and “I feel close to my child(ren)” 

in one study (Beaver, da Silva Costa et al., 2014; but see S. Jones et al., 2021 for a 

critique of the Add Health measure of psychopathic traits). Research has shown that 

paternal attitudes relate to the care that fathers provide in general (Beitel et al., 1998). 

Other research suggests psychopathic traits might be positively associated with both 

negative and positive parenting styles, including permissive, authoritative, and 

authoritarian styles (Cox et al., 2018). Further, the combination of authoritarian and 

permissive parenting styles in parents with psychopathic traits could be one pathway that 

psychopathic traits begin to develop in their own children as well as children’s anxiety, 

hyperactivity, and inattention (Fanti & Lordos, 2021; Krupić et al., 2020). These findings 

are complicated by qualitative work showing psychopathic fathers were sometimes 

described by their former partners and their children as involved, caring, and fun despite 

more neglectful long-term fathering (Leedom et al., 2012, 2013). This raises the question 

of whether men with psychopathic traits engage in “good enough” parenting that allows 

children to successfully develop without excessive parental care or involvement (J. R. 

Harris, 2011), thereby allowing them to focus more energy on other domains (e.g., 

mating, somatic). Another (potentially compatible) possibility is that fathers with 

psychopathic traits might engage in parental effort as a means of mating effort, similar to 

some stepparents (Anderson, 2000). Along these lines, a study by Kirkman (2005) 
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suggested that selfish desires to control romantic partners led some men with 

psychopathic traits to use their children to manipulate and control their partners. Thus, 

despite some positive recollections of their families, it may be that men higher in 

psychopathic traits are ultimately investing more in mating than parental effort (G. T. 

Harris et al., 2007; Međedović & Petrović, 2019). 

Research into the adaptiveness of psychopathic traits has mainly focused on the 

trade-offs between mating and parenting and has considered less the role of somatic 

investment. Given that people spend a significant amount of time at work and on leisure 

activities (OECD, 2020), this may be overlooking an important aspect of how people 

invest their time and energy. While modern WEIRD populations are unlikely to show 

large differences in the health and nutritional status of young men, behaviors such as 

working (gathering food), securing a home (securing shelter), accruing wealth (storing 

resources), and forming friendships (forming cooperative groups) are likely to be modern 

analogs of ancestrally important somatic behavior (e.g., Lee, 1979). While these broader 

activities may overlap with parental or mating effort, their primary function is keeping 

individuals alive (i.e., somatic effort; Lee, 1979). While there is some overlap between 

the different kinds of investment, there are distinct trade-offs associated with these three 

forms of investment (e.g., see below). If psychopathic traits can be considered an 

adaptive strategy (e.g., G. T. Harris et al., 2007; Mealey, 1995), it’s important to consider 

the degree to which men higher in psychopathic traits invest in somatic effort alongside 

mating and parental effort. Thus, one of our goals is to examine the somatic investment of 

men higher in psychopathic traits together with mating and parental investment.  
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Interestingly, unlike many other forms of antisociality, psychopathic traits do not 

appear inherently linked with poorer somatic quality as they are not associated with 

measures of phenotypic quality including neurodevelopmental insults and developmental 

instability (Bégin et al., 2021; G. T. Harris et al., 2001; Lalumière et al., 2001). But a 

risky, opportunistic, and exploitative lifestyle might increase the risk for other poor 

somatic outcomes over time (Međedović, 2019). For instance, higher levels of 

psychopathic traits have been associated with a greater overall risk of health issues, 

including greater prevalence of disease (Beaver, Nedelec et al., 2014; Jonason et al., 

2015). Men with psychopathic traits may also have an increased risk of dying young, but 

this appears to be mainly because of accidental and violent altercations rather than health 

issues (Vaurio et al., 2018). Not all studies, however, have found a relation between 

overall health and psychopathic traits (Andersen et al., 1999) and some find a positive 

relation (Međedović, 2019). Overall, then there doesn’t appear to be a clear link between 

somatic quality and psychopathic traits but the lifestyle that men higher in psychopathic 

traits live might negatively affect somatic outcomes over time. 

Although one way to assess the somatic investment of psychopathic traits is to 

look at its relation to health outcomes, another way is to examine its relation to behavior 

and attitudes that are reflective of investment in somatic domains that promote health and 

longevity, such as taking care of oneself, working and earning money to secure resources 

and shelter, and forming reciprocal friendship alliances that improve somatic outcomes in 

both modern and ancestral environments (Jonason et al., 2010; Lee, 1979). There are 

strong links between individual resources and somatic outcomes (Adler et al., 1999; 

Kulik et al., 2011). People often choose to be childfree because they are motivated by the 
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economic and leisure benefits of not having dependent children (Agrillo & Nelini, 2008). 

Older childless adults have richer social networks with more friends and extended kin 

(Schnettler & Wöhler, 2016), while having children under 3 drops leisure time by 

approximately two hours for parents, so those who are childfree have more time to spend 

on hobbies, activities, and friendships (Bradbury, 2008). Childless married couples tend 

to have slightly more income and more wealth and less general or financial stress 

(Buddlemeyer et al., 2018; Plotnick, 2009). When compared to married individuals, being 

single increased being in touch with, providing help to, and receiving help from parents, 

siblings, neighbors, and friends (Sarkisian & Gerstel, 2016). 

Therefore, different forms of somatic effort appear to be affected by whether men 

invest in mating and parental effort as well. These relationships are likely to be 

overlapping and bidirectional. For instance, men who are successful at work or who have 

social popularity may be perceived as more valuable mates, while more valuable mates 

might be able to marry wealthier or more socially connected partners. Similarly, men who 

can hold down a job and improve their skills and finances might be able to better provide 

for their mates and children who might in turn motivate a man to work harder to provide 

for his family. Indeed, the underlying benefit of several kinds of parental and mating 

investment presumably lie in the somatic benefits they afford the recipients. For example, 

building a shelter keeps one’s body warm, while sharing it with a mate or children keeps 

them warm too, making it a combined form of mating, parental, and/or indirect somatic 

investment. With regards to the latter, studies show psychopathic traits are associated 

with a more problematic work history and negative view of work (Andersen et al., 1999; 

Auty et al., 2015; McCuish & Gushue, 2021), less economic success (Boccio & Beaver, 
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2015; Ullrich et al., 2008), and less stable and supportive friendships (Backman et al., 

2018; Barry et al., 2008), suggesting a possible link with allocating less time and energy 

toward various activities that impact these forms of somatic investment.  

Complicating this, however, are findings that also show psychopathic persons 

describe themselves as success-oriented, which is suggestive of higher somatic effort 

(Glenn et al., 2017). One explanation by Hare (1999, 2003) and Babiak et al. (2010) 

argues that psychopathic persons engage in superficial but effective impression 

management techniques as well as self-deception to convince themselves and appear to 

others as though they have skills and abilities. One result of these tactics might be to give 

a convincing impression of having elevated somatic effort (see also Benning et al., 2018 

for a discussion of “successful psychopathy”). Despite these impressions, this perspective 

suggests that over time the behavior and attitudes reveal that psychopathic traits are 

linked with poorer work and economic outcomes and fewer leadership abilities (Babiak et 

al., 2010; Mathieu et al., 2015). Thus, the relation between somatic investment and 

psychopathic traits might be affected by impression management and deception and we 

might expect a negative relation when measuring actual behavior and attitudes reflective 

of somatic investment. Another way of accounting for the possible impression 

management and deception is to examine inconsistencies across behavior and 

perceptions. 

Investment Preferences through Perceptions vs. Behavior and Attitudes 

Perceiving and judging activities and relationships can differ from the behavior 

and attitudes formed around those activities and relationships (Ajzen, 2005; Altikriti & 

Nedelec, 2020). For example, someone might perceive favorably advertisements of 
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vacationing and spending time with friends but tracking their actual behavior and 

attitudes may show that they endorse and spend extended hours at work instead. 

Similarly, a divorced father may perceive a picture of his children very positively but 

spend most of his time and energy dating women. Despite the possible differences in 

perception and behavioral attitude patterns, the two may also be linked, particularly over 

time. For instance, small differences in perception across individuals could lead to large 

behavior and attitude changes with time (Prentice & Miller, 1992). Thus, differences 

between perception and behavior can help provide clues about the causal pathways that 

underlie investment decisions. The deception involved in psychopathic traits may further 

complicate whether men with psychopathic traits report behavior and attitudes in line 

with their perceptions of each investment domain (Hare, 1999). We do, however, know 

that men higher in psychopathic traits perceive and attend to different cues of 

vulnerability when making predatory decisions (Meloy et al., 2018) and they may also 

similarly have perceptual biases related to different forms of investment. Our study thus 

aims to examine investment preferences for both perceptual and behavioral attitude 

outcomes. 

The Present Study 

 Our study assesses how psychopathic traits in men relates to differential 

investment of mating, parental, and somatic domains. Although previous research has 

tested mating and parental effort trade-offs in psychopathic traits (Međedović & Petrović, 

2019), we aim to examine investment patterns when somatic effort is added to the model 

as well. We first examine a model of behavior and attitudes (“behavioral attitudes”) 

underlying each investment domain. We then examine how the perceptions and 
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judgments of stimuli that represent these different domains are responded to across 

variation in men’s psychopathic traits. Together, these models can help assess the 

investment profile of men higher in psychopathic traits from the perspective of different 

levels of assessment. We sampled young adults (mid-twenties to mid-thirties) as this is a 

stage in life that is particularly associated with making trade-off decisions among a 

variety of mating, parental, and somatic activities, including getting married/dating, 

having children, advancing in a career, pursuing education, and keeping healthy. In 

addition to psychopathic traits, we consider in our models how individual differences in 

age, parental status, and relationship status relate to our outcomes. By including these 

demographics, we can assess how these individual differences are related to men’s 

preferences across adaptive domains in comparison to how individual differences in 

psychopathic traits relate to our outcomes. 

 Our expectation based on previous theory and research showing high mating and 

low parental effort (Hare, 1999; G. T. Harris et al., 2007; Međedović & Petrović, 2019) is 

that psychopathic traits should be associated with higher levels of mating behavioral 

attitudes and more positive perceptions of attractive mate stimuli and lower levels of 

parental behavioral attitudes. Age and parental status, in contrast, should be negatively 

related to mating investment (Apicella & Marlowe, 2007; Međedović & Petrović, 2019). 

Based on previous research on the somatic-relevant domains of psychopathic traits 

showing negative relations with work and health (Beaver, Nedelec et al., 2014; McCuish 

& Gushue, 2021), we also expect psychopathic traits to show lower levels of somatic 

behavioral attitudes. Age, parental, and relationship status, in contrast, should be 

associated with higher levels of somatic behavioral attitudes. Since deception may be 
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involved in men higher in psychopathic traits overestimating their somatic abilities and 

health and thus positive perceptions of these domains, the links with somatic perceptions 

are less clear to hypothesize. Thus, our behavioral attitudes model assesses expectations 

from adaptive theories of psychopathic traits (i.e., higher mating, lower parental and 

somatic) and the perceptual model adopts a more exploratory approach to examine 

possible (in)consistencies in adaptive preferences, particularly toward somatic activities. 

Method 

Participants and Procedure 

 Data were collected from 255 men between the ages of 24 and 35 (Mage = 29.55, 

SD = 2.97) from the United States and Canada using the online data collection platforms 

MTurk and CloudResearch (Litman et al., 2017). A priori power analysis showed that a 

sample this size was sufficient to detect small–medium effect sizes (Cohen, 1992). Most 

participants identified as White (70.6%), followed by Black (11.4%), Latin American 

(6.7%), East Asian or Multi-ethnic (each 3.5%), South Asian (2.4%), or Southeast Asian 

(2.0%). Most were Married/Common-law (37.3%), but nearly a third of the sample 

reported being Single (32.5%) or Dating/In a relationship (30.2%). Thus, we created a 

Relationship Status variable of Single (32.5%) or Partnered (67.5%). Participants also 

reported whether they had any children (36.5%), none (61.2%), or currently trying to 

conceive (2.4%). Since only 6 men indicated “currently trying”, we treated these as 

missing cases, resulting in a dichotomized Parental Status variable. The median income 

bracket was $41,000–$60,000 USD (27.1%). 

 Participants were recruited via the CloudResearch platform that provides tools for 

obtaining higher quality data with MTurk (Litman et al., 2017). Participants provided 
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responses to demographic questions (Appendix K), self-report measures, and perceptions 

after viewing stimuli presented in the study (see below). Before starting the survey, we 

asked participants whether they were most sexually attracted to men or women. Only the 

responses of men who selected their primary sexual attraction to women were included in 

the analyses. The study was approved by the institution’s research ethics board 

(Appendix L) and participants were compensated $10 USD. 

Stimuli 

 Perceptions related to each investment domain—mating, parenting, and somatic—

were assessed by presenting participants with stimuli associated with the respective 

domain (for a sample of each, see Appendix M). For the mating stimuli, we selected ten 

of the most attractive women from an online database of adult faces that contained mean 

attractiveness ratings of each face (The Chicago Face Database; Ma et al., 2015). 

Factoring in the proportion of women of each race represented in the database and in 

North American society, this resulted in selecting two Asian women, two Black women, 

two Latina women, and four White women.  

For parental stimuli, we selected ten of the cutest infants (ages 3–13 months) from 

an online database of infant faces that contained mean cuteness ratings of each infant 

(The City Infant Faces Database; Webb et al., 2018). We were unable to locate a database 

that included infants of different races/ethnicities, so the infant face stimuli consisted of 

only White infants. 

Lastly, for somatic stimuli, we selected ten images that represent somatic 

investment and activities in North American society (e.g., investing in one’s health, 

working to earn money) that were open-source and available on Google Images. Each of 
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the images were presented to participants with a caption of the somatic-related behavior 

being depicted including the following: working out, exercising, eating healthy, studying 

or learning, getting a promotion, making money, buying a house, meeting friends, saving 

money, and going on vacation. 

Measures 

 In addition to our primary measures below, basic demographics were collected 

from participants (Appendix K). 

Psychopathic Traits 

Psychopathic traits were measured with the Self-Report Psychopathy: Short Form 

(SRP:SF; Paulhus et al., 2016; Appendix N). Items are answered on a five-point Likert 

scale ranging from 1 (strongly disagree) to 5 (strongly agree). The SRP:SF was designed 

to assess psychopathic traits in non-institutionalized samples. It provides good 

convergence with the Psychopathy Checklist–Revised (PCL–R; Hare, 2003) and the same 

four-factor structure. Namely, the SRP:SF gives four trait dimensions: Interpersonal (e.g., 

“Sometimes you have to pretend you like people to get something out of them”; 𝛼 = .88), 

Affective (e.g., “People sometimes say that I’m cold-hearted”; 𝛼 = .80), Lifestyle (e.g., “I 

keep getting in trouble for the same things over and over”; 𝛼 = .87), and Antisocial (e.g., 

“I have broken into a building or vehicle in order to steal something or vandalize”; 𝛼 = 

.89). Though separable, psychopathic traits also form a super-ordinate factor that captures 

individual differences in overall psychopathic traits (Neumann et al., 2007). 

Outcome Model 1: Behavioral Attitudes of Mating, Parental, and Somatic Investment  

 As outcome variables, we measured aspects of mating, parental, and somatic 

investment domains through (1) behavioral attitudes and (2) perceptions using stimuli of 
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each domain. Mating behavioral attitudes was assessed with the three items from the 

behavior (e.g., “With how many different partners have you had sex within the past 12 

months?”; 𝛼 = .86) and three items from the attitude (e.g., “I can imagine myself being 

comfortable and enjoying ‘casual’ sex with different partners”; 𝛼 = .80) subscales of the 

Sociosexual Orientation Inventory–Revised4 (SOI–R; Penke & Asendorpf, 2008). The 

measure uses a nine-point Likert scale to capture an orientation toward unrestricted vs. 

restricted sexual relationships (Appendix O). Higher scores represent a more 

uncommitted and unrestricted sociosexual orientation, and thus higher mating investment. 

For parental behavioral attitudes, we constructed a scale using a Likert response 

format ranging from 1 (strongly disagree) to 7 (strongly agree) that assessed both 

parental behavior (e.g., “I spend time with my or others’ children”; 𝛼 = .78) and attitudes 

(e.g., “Being a good parent is rewarding”; 𝛼 = .87), each containing three items 

(Appendix P). Higher scores represent more engagement in parental-related behavior and 

more positive attitudes toward parenting. 

Somatic behavioral attitudes were similarly assessed with a newly constructed 

measure with a Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree) that 

captured elements of both behavior (e.g., “I work extra hard to make more money or get a 

promotion”) and attitudes (e.g., “It’s rewarding to look after myself”) relevant for somatic 

investment (Appendix P) Factor analysis did not differentiate into behavior and attitude, 

so all items served as indicators of an overall somatic investment score (𝛼 = .79). Higher 

scores represent more engagement in somatic-related behavior and positive attitudes. 

 
4 We changed item 2 of the SOI–R to be less ambiguous with respect to having one-night stands. Our 
modified item was “With how many different partners have you had a one-night stand?” The psychometric 
properties of the SOI Behavior subscale weren’t affected by the change. 
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Outcome Model 2: Perceptions of Mating, Parental, and Somatic Investment  

 The photograph stimuli described above were used for the perceptions model. 

After viewing each of the attractive women, participants responded to the question 

“Please rate how likely you would be to hypothetically hook-up with this person if you 

were single”. After viewing each of the cute infants, participants responded to the 

question “Please rate how likely you would be to hypothetically adopt this infant” (for a 

description of the hypothetical adoption paradigm’s links to parental investment see 

Franklin & Volk, 2018; or Platek et al., 2003). After viewing each of the somatic 

activities, participants responded to the question “Please rate how appealing this activity 

is to you”. For responses to stimuli, we used a Likert scale ranging from 1 (extremely 

low) to 7 (extremely high). Higher scores represent a more positive perception of the 

stimuli. Cronbach’s alpha for each of the four scales was good, ranging from .72–.98. 

Data Analysis 

 A structural equation modeling (SEM) approach was used in the present study to 

model how psychopathic traits are associated with behavioral attitudes underlying 

mating, parental, and somatic investment and the perceptions underlying these domains. 

SEM was chosen for its analytic rigor and capacity to provide evidence of construct 

validity (Strauss & Smith, 2009). Model construction proceeded in steps, first 

establishing good-fitting measurement models before estimating structural models (Kline, 

2015). Each of the facets of the SRP:SF (i.e., Interpersonal, Affective, Lifestyle, 

Antisocial) served as indicators for a latent psychopathic traits factor that is hierarchically 

superordinate in the multidimensional four-factor model (Neumann et al., 2007). 

Measurement models were first constructed for each outcome separately to attain a single 
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latent construct for each (e.g., mating behavioral attitude, parental perception) before 

constructing overall measurement models of (1) all behavioral attitude latent variables 

together and (2) all perception latent variables together. Constructing the latent 

behavioral attitude and perception variables proceeded first with each of the items from 

the respective scales serving as indicators of a single latent factor. If model fit was 

appropriate (see below for decision criteria), then this latent variable was used in the 

overall model. If model fit was poor, then exploratory factor analysis was conducted to 

determine the optimal number of factors for that list of indicators and then a subsequent 

measurement model with a single latent factor super-ordinate to those factors was then 

estimated to capture a single latent variable for each domain. 

 Model fit was assessed using a two-index strategy (Hu & Bentler, 1999), 

including the incremental Comparative Fit Index (CFI) and the absolute Root Mean 

Square Error of Approximation (RMSEA) index. The traditional values of CFI ≥ .90 and 

RMSEA ≤ .08 were chosen to indicate an acceptable model fit to avoid falsely rejecting 

viable latent variable models (Marsh et al., 2004). Some modification indices were 

considered for models that demonstrated poor fit. Analyses were conducted in Mplus 

version 8.5 (Muthén & Muthén, 2012–2020) using full-information maximum likelihood 

(FIML) estimation that is flexible with missing data. 

Results 

With respect to missing data, although FIML is robust to missing data, we 

performed Little’s missing completely at random (MCAR) test using the indicator 

variables of each latent variable and found that the MCAR assumption was met, 𝜒2 (553) 

= 544.73, p = .591, suggesting that there was no bias inherent to our missing data. 
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Descriptive statistics, internal consistencies, and bivariate correlations among averaged 

scale scores as manifest variables (versus the latent factors from later analyses) are shown 

in Table 4.1. In particular, these correlations show several statistically significant links 

between the different forms of investment, but the strongest links are between each form 

of investment’s behavioral attitudes and perceptual ratings, supporting the relative 

independence of each form of investment. Psychopathic traits were significantly, 

moderately positively correlated to mating behavioral attitudes and perceptions, parental 

perceptions, and negatively correlated with indirect somatic perceptions. We also 

examined whether splitting psychopathic traits into Factor 1 and Factor 2 produced a 

different pattern of correlations, given some arguments for their differential links to 

adaptive outcomes (Međedović et al., 2017). Both Factors showed similar patterns of 

correlations (Appendix Q). We performed measurement models for psychopathic traits, 

behavioral attitudes, and perceptions before conducting SEMs. 

Measurement Models 

Psychopathic Traits 

The latent factor of psychopathic traits estimated from the SRP interpersonal, 

affective, lifestyle, and antisocial dimensions showed acceptable fit (CFI = .99, RMSEA 

= .07; Figure 4.1). Standardized loadings were similar across the four subscales (range 

.851–.916), suggesting similar contribution across these dimensions to the latent 

psychopathic traits factor. The latent factor was used in our SEMs reported below. 

Behavioral Attitudes 

 A single latent factor for somatic behavioral attitudes fit the data well (CFI = .98, 

RMSEA = .06). Mating and parental behavioral attitudes each had poorer fit for a single 
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latent factor from their respective items (items 1–6 for SOI-R and items 1–6 for parental 

investment scale), so exploratory factor analysis was performed on these items separately. 

Two factors—one with behavior items and the other with attitude items—were suggested 

for each scale. Thus, subsequent measurement models were constructed with two latent 

variables (one for mating/parental behavior, one for mating/parental attitude) and a super-

ordinate “behavioral attitude” latent variable that had the behavior and attitude latent 

variables serving as indicators. These models showed improved but not ideal fit for both 

mating (CFI = .97, RMSEA = .10) and parental (CFI = .97, RMSEA = .11) behavioral 

attitudes, so modification indices were examined. For the parental model, correlating the 

residual variances of items 1 and 2 (both behavior items) resulted in a good fitting model 

(CFI = .99, RMSEA = .05). For the mating model, correlating the residual variances of 

items 1 and 6 (both referencing casual sex) resulted in a perfect fitting model (CFI = 1.00, 

RMSEA = .00). These were retained for the overall behavioral attitudes SEM. Finally, 

the overall measurement model of all three domains (mating, parenting, somatic) showed 

acceptable fit (CFI = .93, RMSEA = .07; Figure 4.2). As a further check on these 

measures, we subjected the entire pool of items to EFA and found that a five-factor 

model fit the data best (mating attitude, mating behavior, parental attitude, parental 

behavior, and somatic; CFI = .97, RMSEA = .06). These results further support the use of 

our behavioral attitude latent variables that separately represent each form of investment 

(Appendix R). 

Perceptions 

 For the mating perceptions domain, the ten responses of how the attractive women 

stimuli affected hook-up willingness perceptions (i.e., having a one-night stand) were set 
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as indicators of a “Positive Mating Perception” latent factor (CFI = .97, RMSEA = .08). 

The indicators had standardized loadings that suggested similar contribution from each 

woman from the attractive face stimuli (range .757–.821). For the parental perceptions 

domain, the ten responses of how the cute infant stimuli affected adoption willingness 

perceptions were set as indicators of a “Positive Parental Perception” latent factor (CFI = 

.99, RMSEA = .04). Indicators had similar standardized loadings across the infant stimuli 

(range .906–.944). 

 For the somatic domain, the ten responses of how the activities from the somatic 

stimuli affected appealing perceptions didn’t form an acceptable fit with a single latent 

factor (CFI = .61, RMSEA = .18). Thus, we used exploratory factor analysis of the 

responses and found that a two-factor structure fit the data best. Four activities 

(study/learn, eating healthy, exercise, workout) formed a “Positive Perception of Direct 

Somatic” latent factor and assesses activities more directly involved in somatic growth 

and maintenance and six activities (promotion, making money, buying a house, meet 

friends, saving money, vacation) that we labelled “Positive Perception of Indirect 

Somatic” that captured items more indirectly involved in somatic growth and 

maintenance. Model fit was good (CFI = .96, RMSEA = .06) and standardized indicator 

loadings across the factors were more variable but were still adding significantly to each 

latent factor (range of .442–.918 for Direct and range of .343–.638 for Indirect; all p < 

.001). The overall measurement model of all perception domains (mating, parenting, 

direct somatic, indirect somatic) provided a good fit to the perception data (CFI = .95, 

RMSEA = .06; Figure 4.3), supporting its use in an overall SEM of perceptions of 

investment domains. We also subjected all stimuli items to EFA and found a 4-factor 
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structure fit the data best (mating, parenting, direct somatic, indirect somatic; CFI = .96, 

RMSEA = .06), supporting the presented structure of the perceptions latent variables. 

SEM Analyses 

 The behavioral attitudes SEM evidenced acceptable model fit (CFI = .90, 

RMSEA = .07) and accounted for a statistically significant amount of variance in each of 

the latent variable outcomes including the mating (R2 = 30%), parental (R2 = 26%), and 

somatic (R2 = 7%) behavioral attitude latent factors. The statistically significant 

standardized parameters of the overall model are shown in Figure 4.4. Psychopathic traits 

were not correlated with relationship status or age, but there was a modest positive 

correlation between psychopathic traits and parental status. Parental status was also 

moderately correlated with age and strongly correlated with being in a relationship. All 

latent outcomes shared a statistically significant association with at least one other 

outcome, with the largest correlation between parental and somatic domains. 

In terms of outcome predictors, mating behavioral attitude was associated with the 

psychopathic traits latent factor (β = .554, 95% CI [.411, .697], p < .001) with a relatively 

large effect size, and modestly and negatively with parental status (β = .261, 95% CI [–

.443, –.079], p = .005). Parental behavioral attitude was modestly and negatively 

associated with psychopathic traits (β = –.321, 95% CI [–.458, –.184], p < .001) and 

modestly and positively associated with parental status (β = .365, 95% CI [.202, .528], p 

< .001). Somatic behavioral attitude was also negatively correlated with psychopathic 

traits (β = –.188, 95% CI [–.324, –.051], p = .007) but positively correlated with 

relationship status (β = .151, 95% CI [.002, .300], p = .048), each with relatively small 
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effect sizes. Overall, psychopathic traits were associated with each adaptive outcome and 

were in opposite directions to how men’s parental status associated with each domain. 

 The overall perception SEM also evidenced acceptable model fit (CFI = .95, 

RMSEA = .04) and accounted for a significant portion of variance in both parental (R2 = 

8%) and indirect somatic (14%) perception ratings, but a non-significant portion of 

variance in mating (R2 = 3%) and direct somatic (R2 = 3%) perception ratings. All latent 

variable outcomes were associated with each other with small-to-medium effect sizes 

except mating and direct somatic perception.  

In terms of outcome predictors, the psychopathic traits latent factor was 

associated with more positive mating perceptions of the attractive women stimuli (β = 

.144, 95% CI [.023, .265], p = .020) and with less positive perceptions of indirect somatic 

activities (β = –.203, 95% CI [–.358, –.048], p = .010), each with relatively small effect 

sizes (Figure 4.5). Contrary to expectations, psychopathic traits were not correlated with 

less positive parental perceptions of the cute infant stimuli (β = .062, 95% CI [–.064, 

.189], p = .336), and psychopathic traits were also not associated with positive 

perceptions of direct somatic stimuli (β = .024, 95% CI [–.101, .148], p = .710). Being in 

a relationship was associated with more positive perceptions of indirect somatic activities 

(β = .303, 95% CI [.138, .467], p < .001) with a modest effect size and parental status was 

associated with more positive perceptions of cute infant stimuli (β = .280, 95% CI [.130, 

.431], p < .001) with a moderate effect size. 

Discussion 

 Our findings showed that men’s psychopathic traits are significantly associated 

with mating, parental, and somatic investment domains in ways that line up with adaptive 
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theories of psychopathic traits (G. T. Harris et al., 2007; D. N. Jones, 2014; Međedović, 

2019). More specifically, the behavior and attitudes of men higher in psychopathic traits 

across investment domains were consistent with a greater endorsement of mating 

behavioral attitudes and less endorsement of parental and somatic behavioral attitudes. 

These findings are consistent with previous studies linking psychopathic traits to these 

investment domains (G. T. Harris et al., 2007; Međedović & Petrović, 2019; Patch & 

Figueredo, 2017), but our results are the first to examine all three domains together. Thus, 

our hypotheses of the behavioral attitudes model were supported. 

This pattern of preferences is distinct from individual differences in romantic 

relationship and parental status across the three investment domains. Men in a 

relationship showed higher levels of somatic and average levels of parental and mating 

investment in their behavioral attitudes whereas fathers showed higher levels of parental 

and lower levels of mating (with average somatic) in their behavioral attitudes. These 

findings suggest that men’s adaptive preferences across investment domains can vary 

depending on distinct individual difference factors, including psychopathic traits, 

relationship status, and parental status (Apicella & Marlowe, 2007; Hewlett & 

MacFarlan, 2010). This is consistent with adaptive theories of psychopathic traits that 

posit men with higher psychopathic traits differ from a more normative male reproductive 

strategy (G. T. Harris et al., 2007; Lalumière et al., 2005) and supports the more general 

notion that individual differences across men may be linked with differential allocation of 

investment (Sear, 2020). It is also worth highlighting how psychopathic traits are related 

to an opposite pattern of behavioral attitudes than is parental status, despite our data 

showing that psychopathic traits are positively associated with parental status. 
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When reporting on positive perceptions of the stimuli across domains, higher 

levels of psychopathic traits were linked to viewing mating stimuli (e.g., attractive 

women’s faces) more positively and indirect somatic stimuli (e.g., working, saving 

money) less positively. Thus, consistent across both outcome models (i.e., behavioral 

attitudes and perceptions) were the findings that men higher in psychopathic traits 

favored mating investment and disfavored some aspects of somatic investment. The 

consistency is in line with anecdotal evidence suggesting that psychopathic men’s 

impulsivity and lack of conscientiousness may cause them to avoid long-term mating, 

work, or financial commitments (Hare, 1999).  

When comparing the pattern of perceptual associations of psychopathic traits (one 

individual difference factor in men) to the pattern of perceptual associations of 

relationship status, we saw that men in a relationship evidenced a positive link with 

indirect somatic perceptions that might be associated with a generally long-term outlook 

on investment. This finding is consistent with expectations that pair-bonded men on 

average invest heavily in working and maintaining the health of themselves (Hewlett & 

MacFarlan, 2010; von Rueden & Jaeggi, 2016). Additionally, fathers gave higher ratings 

to parental stimuli which fits with their role as fathers. It is worth nothing, however, that 

our data do not inform how men higher in psychopathic traits who are in a 

relationship/are fathers, versus those who are single/childless, would invest since our 

models used variable-centered analyses. Exploring the interactions among these variables 

or with person-centered models could help elucidate the possible existence of more 

complex patterns between these variables and investment (e.g., Neumann et al., 2016).  
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Conflicting results were found for parental investment across the models for 

psychopathic traits and when comparing individual differences in psychopathic traits and 

parental status. As expected, psychopathic traits were associated with higher mating 

stimuli ratings and parental status was associated with higher parental stimuli ratings. The 

fact that psychopathic traits were also related to an increase in parental status is 

interesting considering their negative relationship with parental behavioral attitudes but 

null relationship with parental perceptions. 

While one should be cautious in over-interpreting null results, when combined 

with the positive univariate correlation between psychopathic traits and positive parental 

perceptions, one possible explanation of the findings is that men with high levels of 

psychopathic traits are parasitic fathers who rely on others to care for (and raise) their 

offspring. In this hypothesis, psychopathic men wouldn’t be averse to having children 

(i.e., neutral parental perceptions), they would only be averse to actually providing care 

for those offspring (i.e., behavior). Relying on others to raise one’s offspring might well 

be a plausible strategy for men, particularly given the potentially limited impact some 

fathers have on the survival (Sear & Mace, 2008) and wellbeing (J. R. Harris, 2011) of 

their offspring. If, however, men with psychopathic traits were averse to parental stimuli, 

this might discourage them from having children at all, which does not appear to be the 

case with respect to psychopathic traits in our study. Instead, they may focus on mating 

and tolerating, but not behaviorally supporting, any offspring (see Leedom et al., 2013). 

This strategy is likely to be more evolutionarily successful than one that would be 

associated with actively perceiving infants and offspring as being undesirable and it may 

explain why their perceptions are neutral rather than positive, as positive perceptions 
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might motivate parental investment at the expense of more mating effort. This callous, 

parasitic approach to parenting (i.e., “I’ll have children if someone else raises them”) is 

consistent with the generally callous, parasitic nature of psychopathic traits (Hare, 1999). 

Investment Profile of Men Higher in Psychopathic Traits 

 Based on our models, what can we conclude about the adaptive investment profile 

of men higher in psychopathic traits? With regards to mating investment, our data 

replicated existing research that consistently shows how psychopathic traits are 

associated with short-term mating behavior, attitudes, and perceptions (G. T. Harris et al., 

2007; Jonason et al., 2011; Visser et al., 2010)—this time, while also considering their 

somatic as well as parental investment. Although the findings relating psychopathic traits 

to mating behavior and attitudes is well-established, less research has examined the 

possible perception bias toward mating stimuli. One previous study also showed such a 

positive perception bias toward potential mates in psychopathic prisoners (Kosson & 

Newman, 1986). The study showed that men higher in psychopathic traits were more 

distracted by and made more errors on a cognitive task when women, but not men 

researchers were present. Together with our findings, this suggests that men with 

psychopathic traits may be easily distracted by and view positively mate-relevant stimuli 

in their environments. This may explain our null findings with regards to relationship 

status, as psychopathic traits may encourage both relationship formation and relationship 

dissolution. 

 With regards to parental investment, our data also replicate the findings that show 

how psychopathic traits are associated with less consistent and effective parental behavior 

and attitudes (Beaver, da Silva Costa et al., 2014; Fanti & Lordos, 2021). Our findings, 
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however, also show how men higher in psychopathic traits are more likely to be fathers 

and do not have a negative bias against parental relevant stimuli. This novel finding, if 

replicated, may suggest that men higher in psychopathic traits may engage in a parasitic 

strategy of increasing their mating opportunities while effectively reducing their parental 

investment (Brazil & Forth, 2020). Thus, our research suggests that although when 

measured with behavior and attitudes men higher in psychopathic traits may show lower 

parental investment, when measuring adaptive preferences in other ways (e.g., 

perceptions) the relation with parental investment may be more complex. Future studies 

might also aim to examine how parental investment in men’s psychopathic traits may be 

affected by relative levels of mating and somatic investment (e.g., does increased mating 

and decreased somatic investment lead to increased deception of parental investment?). 

 One of our study’s main contributions to the literature on the adaptive nature of 

psychopathic traits is the consideration of somatic investment along with mating and 

parental investment. The results generally support the notion that men higher in 

psychopathic traits show a relative decrease in somatic investment, particularly in those 

areas that might be considered longer-term or indirect somatic investment (e.g., 

developing skills, working, maintaining friendships). Our findings suggest that men 

higher in psychopathic traits spend less time and energy pursuing somatic activities as 

reflected in their lower behavioral attitudes toward somatic investment. Our findings also 

suggest that they have less positive perception toward indirect somatic activities such as 

working to earn money, saving money, and maintaining friendships. These areas of 

somatic effort are most likely to benefit a partner and/or children through the 

accumulation of resources that can aid in improving their health and survival (Apicella & 
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Marlowe, 2007). In contrast, there was no relation to perceptions of direct somatic 

activities that describe working out, exercising, or eating healthy. These areas of somatic 

effort have more of an individual focus and may have less impact on providing partners 

and children with resources. Thus, men higher in psychopathic traits may view indirect 

somatic activities less positively, but not direct somatic activities related to health and 

exercise. One possibility is that the latter activities can more directly impact personal 

mating success—a central motivation in those with psychopathic traits—which may 

affect perceiving them at least neutrally. Or it may be that the impulsivity, short-term 

orientation, and lack of conscientiousness associated with psychopathic traits may 

emphasize more immediate somatic benefits at the expense of more distal ones. 

 Although some previous research has conceptualized the somatic effort in 

psychopathic traits by exploring its relation to health (Jonason et al., 2010, 2015), our 

study also adds the contribution of behaviors that can affect somatic health and inform 

one’s somatic investment such as work, fitness, and friendships (Barry et al., 2008; 

McCuish & Gushue, 2021; Ullrich et al., 2008). Despite some evidence that psychopathic 

persons appear success-driven (Benning et al., 2018; Glenn et al., 2017)—suggesting 

possible increased somatic effort—our somatic findings are more consistent with the 

suggestion that the “success” might reflect successful impression management rather than 

actual long-term success (Babiak et al., 2010; Mathieu et al., 2015).  

Synthesizing across these findings, the overall investment profile of men higher in 

psychopathic traits thus appears to be one that places primary behavioral, attitudinal, and 

perceptual preference for short-term mating that might place a cost on longer-term 

parental and somatic investment. Further, their perception doesn’t match their behavior 
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and attitudes for parental and direct somatic domains. Since women emphasize physical 

traits (e.g., appearance, health) in short-term mates and parental traits (e.g., caring for 

children) in long-term mates (Buss & Schmitt, 2019), one possibility is that men higher in 

psychopathic traits maintain a perceptual interest in these domains to cover female mate 

choice preferences as both short- and long-term partners (see also Brazil & Forth, 2020). 

Alternatively, they may simply tolerate children in order to help pass on their genes via 

parasitic parental investments. The reduced perceptual and behavioral investment for 

indirect somatic domains (e.g., work, friendships) also suggests that they may be 

pursuing mating opportunities without investing in activities that normally make men 

attractive short- and long-term partners, such as working hard and having resources 

(Geary, 2010; Hewlett & MacFarlan, 2010). This bears the question of how men higher in 

psychopathic traits might be successful at enacting a short-term mating strategy with such 

a negative approach toward this form of somatic investment. They may compensate 

through mate deception (Seto et al., 1997) or they may adopt an interpersonal style during 

dating interactions that enhances their desirability as mates (Brazil & Forth, 2020).  

Although risky, such a mating-focused strategy may pay-off reproductively by 

producing more children (e.g., Vachon et al., 2012). But there are costs associated with 

such a narrow strategy, particularly in the form of having less work skills, poorer 

relationships, and less healthy children (Barry et al., 2008; McCuish & Gushue, 2021; 

Međedović, 2019). Whether or not psychopathic traits are associated with less parental 

investment that in turn results in less viable offspring in the long run is a study worth 

conducting. As noted, there are reasons to suggest that this might not necessarily be the 

case (J. R. Harris, 2011; Sear & Mace, 2008). There may also be costs that affect 
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attracting or keeping a choosy partner long-term since men higher in psychopathic traits 

appear lazy (e.g., lower parental and somatic behavior/attitudes), but men wanting to 

attract or keep choosy partners cannot afford to be lazy. Future studies that consider the 

mating, parental, and somatic domains of investment in psychopathic traits can help shed 

light on its potential adaptive nature by considering both the benefits and costs associated 

with it. 

Limitations and Future Research 

 Our study has limitations that could be addressed in future research. First, the 

sample was limited to 24–35-year-old men across North America using MTurk. Our data 

was improved by using CloudResearch (Litman et al., 2017), but is still limited to a 

specific part of the adult population who has access to and uses MTurk. It would thus be 

important to assess similar associations among psychopathic traits and investment 

domains across a variety of community (and racialized) contexts of young adults. Future 

research could also aim to replicate our findings in an offender sample where 

psychopathic traits tend to be higher on average and where a greater proportion of men 

high on all psychopathic traits might be found (Neumann et al., 2007). Although 

adding a novel component to our study, assessing the perceptions underlying investment 

domains could be improved for future research as well. For example, in addition to self-

report ratings of each stimulus, future research could also examine physiological 

measures such as pupil dilation, facial muscle movements, and/or skin conductance. 

These measures could potentially help understand whether men higher in psychopathic 

traits respond physiologically one way (i.e., reduced physiological arousal to infants) but 

answer verbally another way (i.e., saying they would adopt cute infants). We also present 
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novel behavioral/attitudinal and perceptual measures of somatic investment that should 

be replicated and/or measured with alternate measures to determine their construct 

validity as well as their fit with other theoretical constructs (e.g., longevity, physical 

health, mental health, financial status, status seeking, etc.). Thus, while we view our 

somatic measures of investment as an important strength of our manuscript, and for 

which we have offered both theoretical and empirical support, our psychometric attempts 

at capturing diverse forms of somatic investment are only a first step and thus require 

further investigation. This suggests that the validity of our somatic measures should at 

present be viewed with some caution.  

With regards to our measure of psychopathic traits, it is worth noting that some 

research suggests that different facets of psychopathy may have different relationships 

with adaptive investment decisions (e.g., Mealey, 1995; Međedović et al., 2017). While 

we found no difference in the pattern of correlations between Factors 1 and 2 (Appendix 

Q), our study was not explicitly designed to test for differences between these factors. 

Future research may therefore wish to consider the adaptive links to investment decisions 

for different factors (be they two, three, or four) of psychopathy. It would also be useful 

to test investment preferences in psychopathic traits by presenting forced-choice or 

competitive paradigms that involve making choices across the domains in the presence of 

competing demands (e.g., spend money on your child’s education or spend money on 

taking a woman out on a date). Longitudinal data would also help determine temporal 

precedence among psychopathic traits and adaptive preferences. Finally, it would be 

informative to collect different types of data when exploring the adaptive preferences of 

men’s psychopathic traits including observational data (e.g., interactions among fathers 
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and children, observations in work-related tasks) and data from other sources including 

partners, ex-partners, and children.  
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Table 4.1 
 
Descriptive Statistics, Internal Consistencies, and Bivariate Correlations among Study 3 Manifest Variables 
 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 
1. SRP Total -           
2. Age .10 -          
3. Relat Statusa .07 .07 -         
4. Parent Statusa .24** .31** .49** -        
Behavioral Attitudes            
5. Mating  .31* .03 –.02 –.10 -       
6. Parenting –.07 .17* .25** .39** –.15* -      
7. Somatic –.06 .10 .19* .16* .01 .44** -     
Perceptions            
8. Mating .14* .10 .07 .04 .41** .04 .01 -    
9. Parenting .14* .06 .25** .34** –.17* .33** .15* .18* -   
10. Direct Somatic .05 .07 .20* .12 –.01 .29** .50** .11 .24** -  
11. Indirect Somatic –.15* .06 .29** .15* .03 .31** .33** .18* .23** .27** - 

Mean (SD) 2.20 
(.84) 

29.55 
(2.97) - - 4.39 

(1.82) 
5.33 
(1.33) 

5.54 
(1.01) 

4.59 
(1.54) 

3.95 
(1.85) 

5.16 
(1.33) 

5.89 
(.89) 

Scale Range 1–5 24–35 0, 1 0, 1 1–9 1–7 1–7 1–7 1–7 1–7 1–7 
Cronbach’s 𝛼	 .95 - - - .79 .83 .79 .94 .98 .79 .72 

Note: Ns = 229–255. This table contains the averaged scale scores for the respective constructs measured in this study and thus are the 

manifest variable versions of our latent variables. aPoint-biserial correlation coefficient. SRP Total = Self-Report Psychopathy Scale 

Total Score (Paulhus et al., 2016); Relat = Relationship. 

*p < .05. **p < .001.
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Figure 4.1 
 
Measurement Model of Latent Overall Psychopathic Traits 

 

Note. N = 253. Fit statistics: RMSEA = .07, CFI = .99, Standardized loadings are shown. 
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Figure 4.2 
 
Measurement Model of Overall Behavioral Attitudes for Mating, Parental, Somatic 

Domains 

 

Note. Standardized loadings and correlations among latent factors are shown. SOIR = 

Sociosexual Orientation Inventory–Revised (Penke & Asendorpf, 2008). Somatic and 

Parent indicator items can be found in Appendix P. Mating indicator items can be found 

in Appendix O. SOIR6 is reverse-coded.  

***p < .001.  
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Figure 4.3 
 
Measurement Model of Perceptions of Mating, Parental, Direct Somatic, and Indirect 

Somatic Domains 

 

Note. N = 254. Fit statistics: RMSEA = .058, CFI = .947. Standardized loadings are 

shown. 
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Figure 4.4 

Behavioral Attitudes SEM of Psychopathic Traits and Demographics Predicting 

Investment Domains 

 

Note. N = 254. For paths, only statistically significant standardized parameters are shown 

in figure. Non-statistically significant standardized parameters with 95% CI are Mating 

Behavioral Attitude on Age (.076 [–.077, .230], p = .328) and Relationship Status (.134 

[–.035, .304], p = .121); Parental Behavioral Attitude on Age (.107 [–.030, .245], p = 

.127) and Relationship Status (.114 [–.039, .268], p = .145). Somatic Behavioral Attitude 

on Age (.073 [–.063, .209], p = .294) and Parental Status (.056 [–.106, .217], p = .497). 

Fit statistics: CFI = .90, RMSEA = .07.  

***p < .001. **p < .01. *p < .05.  
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Figure 4.5 

Perceptions SEM of Psychopathic Traits and Demographics Predicting Investment 

Domains 

 

Note. N = 254. For paths, only statistically significant standardized parameters are shown 

in figure. Non-statistically significant standardized parameters with 95% CI are Positive 

Mating Perception on Age (.110, [–.041, .261], p = .153), Relationship Status (.097 [–

.057, .251], p = .217), and Parental Status (–.069 [–.225, .086], p = .380); Positive 

Parental Perception on Age (–.049 [–.171, .073], p = .428), Psychopathic Traits (.062 [–

.064, .189], p = .336), and Relationship Status (.115 [–.029, .260], p = .117); Positive 

Perception of Direct Somatic on Age (.041 [–.103, .184], p = .578), Psychopathic Traits, 

(.024 [–.019, .289], p = .710), Relationship Status (.135 [–.019, .289], p = .086), and 

Parental Status (.027 [–.128, .182], p = .731); and Positive Perception of Indirect Somatic 

Relationship 
Status (0=single)

Age

Psychopathic 
Traits Factor

Positive 
Mating 

Perception

Positive 
Parental 

Perception

Positive 
Perception of 

Direct 
Somatic

Positive  
Perception of 

Indirect 
Somatic

.144*

–.203**

.303***

.179*

.251**

.198*

.097

.272**
.144*

.068

.103

.051

Parental Status 
(0=not parent)

.301***

.233***

.490***

.280***
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on Age (.056 [–.090, .202], p = .452) and Parental Status (.054 [–.100, .208], p = .491). 

Fit statistics: CFI = .95, RMSEA = .04. ***p < .001. **p < .01. *p < .05.  
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CHAPTER 5: GENERAL DISCUSSION 

 Psychopathy is one of the most reliable correlates and predictors of engaging in 

chronic, violent, and severe forms of antisocial behavior (Hare, 2003; Harris et al., 2015). 

This fact alone has made some argue for the centrality of psychopathy for understanding 

the occurrence and prevention of crime (DeLisi, 2009), which is largely a male endeavor 

(L. Ellis & Hoskin, 2015). Thus, efforts to understand the causes of psychopathy and 

factors that influence its expression, particularly in boys and men, can potentially help 

identify ways of disrupting the development of this antisocial constellation of traits. 

 My thesis used an evolutionary–developmental perspective that posits 

evolutionary and developmental processes may be important to understanding 

psychopathy. Thus, my studies were designed to assess factors that might be influential in 

the expression of psychopathy based on the consideration of these two frameworks. 

Overall, the findings across my studies are consistent with the evolutionary–

developmental perspective that psychopathy can reflect a conditional reproductive 

strategy (CRS) in men. This perspective suggests youth gradually “decide” to develop the 

traits of psychopathy and associated antisocial behavior for their adaptive benefits and as 

a result of having certain inherited and individual traits (e.g., fearless temperament) that 

exist within certain ecologies (e.g., competitive, neglectful). Two themes that guided my 

thesis studies and that are central to this evolutionary–developmental perspective of 

psychopathy are (1) the importance of social relationships in guiding such “decisions” to 

develop psychopathy and (2) the consideration of both the costs and benefits to 

expressing psychopathic traits given one’s condition and environment. Each of these 

themes are discussed with reference to my three studies and the broader literature. 
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Social Relationships and Psychopathy 

 Humans are hard-wired to process social information and spend enormous 

amounts of time and energy adapting to their social environments (Bjorklund, 2021; 

Dunbar, 1998). My thesis studies add to the increasing attention that social relationships 

play in psychopathy (e.g., Christian et al., 2017; Waller et al., 2021). For example, Study 

1 examined how a bioecological perspective applied to the developmental literature on 

psychopathy shows that social relationships at multiple levels of youth’s ecology—and 

their interaction—can affect the development of psychopathy. A key finding from this 

study was that several kinds of negative social relationships might be important for 

affecting psychopathy development, including neglect, competition, and violence, among 

others. The characteristics of more immediate social relationships captured by various 

microsystems (e.g., families, peers) might factor into determining whether youth go on to 

develop psychopathic traits given their unique individual traits. The social relationships 

of the broader environments may also be important such as in the exosystem (e.g., 

relationships at parent’s work, relationships in the neighborhood). The study also 

suggests that multiple interacting levels of the environment can structure negative social 

relationships that might work together to reinforce and embed individuals on psychopathy 

trajectories, possibly foreclosing options for exiting the cycle of its development. Thus, 

using Bronfenbrenner’s bioecological theory, social relationships—both immediate and 

remote—appear to be critical factors in whether youth go on to develop psychopathic 

traits. 

 Whereas Study 1 showed the importance of social relationships for potentially 

shaping the expression of psychopathy in youth, Study 2 examined how psychopathic 
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traits in boys might also have an impact on social relationships. The impact that 

psychopathy has on youth’s social relationships might further affect whether and how 

those youth become entrenched in developing further along antisocial paths (Ray, 2018). 

Study 2 showed that boys’ PPTs were not directly negatively associated with detrimental 

peer reactions in prosocial, coercive, or social power domains, but they were positively 

associated with positive dating peer reactions. That is, boys exhibiting higher levels of 

PPTs weren’t viewed negatively by peers directly and they were even viewed positively 

as more desirable to date by their girl peers, the latter finding being consistent with an 

evolutionary perspective that psychopathy might enhance efforts toward mating (Brazil & 

Forth, 2020; Harris et al., 2007). However, boys higher in PPTs also engaged in greater 

coercive and fewer prosocial behavior in their peer relationships. Although there were no 

direct links between PPTs and peer reactions, boys higher in PPTs might suffer more 

negative peer reactions via indirect links with their use of fewer prosocial behavior. The 

findings suggest boys who are higher in PPTs might not suffer in their social 

relationships directly, but they might suffer negative peer reactions by virtue of engaging 

in fewer prosocial behavior. By engaging in less prosocial behavior then boys higher in 

PPTs may gradually and over time have a negative impact on their social relationships, 

which could further contribute to developing antisocial traits and behavior.  

Studies 1 and 2 addressed relationships of youth, whereas Study 3 informed the 

social relationships of young men higher in psychopathic traits. Men higher in 

psychopathic traits tend to have superficial relationships that are instrumentally self-

serving (Leedom et al., 2013). The Study 3 findings used an evolutionary perspective of 

investing in different social relationships (e.g., parenting, mating, friends) to examine 
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how psychopathic traits might impact where men invest their time and attention in these 

different relationships. The findings reiterate that psychopathic traits might increase the 

time and energy devoted to superficially and deceptively appealing to mates, which 

suggests that men who exhibit psychopathic traits invest heavily in pursuing and 

navigating opposite-sex relationships for mating opportunities (Lalumière & Quinsey, 

1996; MacMillan & Kofoed, 1984). Psychopathic men were also less engaged in 

relationships with their children, but this study added the novel finding that these men 

might also devote less to other social relationships that can be considered indirect somatic 

effort, including with friends or colleagues at work. One implication of these findings is 

that psychopathy might perpetuate negative social relationships, including through 

interactions with friends, (ex-) partners, and their children. The findings with children are 

especially noteworthy, as fathers higher in psychopathic traits might enjoy and interact 

with their children less than other fathers, despite having more children. And when these 

fathers interact with their children, the quality of the relationship may be reduced, 

neglectful, and possibly abusive (Leedom et al., 2013). Thus, the priorities of 

psychopathic men toward mating and away from parenting and other social relationships 

might perpetuate in the next generation a similar response. 

Overall, these studies contribute to the growing interest that psychopathy has in 

being influenced by social relationships in one’s environment, how psychopathy impacts 

social relationships, and the negative intergenerational consequences that can occur from 

psychopathy perpetuating negative social relationships with others, especially their own 

children. This interpretation follows closely with Widom’s (1989) cycle of violence 

model, where negative early relationship experiences beget negative patterns of behavior 
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which then perpetuate further negative relationships across generations. Although this 

perspective helps explain the negative, or costly, side of psychopathy, there are also some 

of the benefits to consider as well, particularly in how psychopathic traits might help 

youth adapt to adverse ecologies and to obtain evolutionarily relevant resources in those 

ecologies such as opportunities with mates. 

Cost–Benefit Trade-offs and Psychopathy 

 The second organizing theme of my thesis was that psychopathy might involve 

not just costs, including for the individual and society, but also benefits, particularly in 

the form of enabling a superficial short-term and deceptively attractive mating strategy. 

Study 3 aimed to examine the costs and benefits from an evolutionary perspective that 

considers the three main areas where organisms can invest their time and energy across 

adaptive domains to ensure survival and reproduction—mating, parental, and somatic 

investment. This study showed that men higher in psychopathic traits might trade-off 

parental and somatic efforts for enhanced mating effort, which is consistent with past 

research that has examined parental and mating efforts only (Međedović, 2019) and with 

the view that psychopathy represents an extreme mating strategy in men (Harris et al., 

2007). The findings add to existing research on costs and benefits in psychopathy by 

suggesting that psychopathic traits might also come with additional costs beyond just 

reduced parenting. Somatic investment is broad and can include time and energy spent on 

work, being with friends, and keeping healthy. Study 3 suggested that psychopathic men 

engage in and have a less positive perception of stimuli associated with these tasks or 

activities. One interpretation of the costs and benefits is that psychopathic men have such 

high levels of cognition and behavior oriented toward mating efforts that don’t leave time 
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or energy for these other domains, resulting in a phenotype that appears specialized 

toward short-term mating exploitation but forecloses abilities that might help acquire 

other potential adaptive outcomes, including enhanced somatic and parental efforts. 

 In line with Study 3, Study 2 showed possible benefits to adolescent boys 

exhibiting higher levels of PPTs. First, PPTs did not directly associate with any negative 

peer reactions across prosocial, coercive, or social power domains. My data support 

studies that have found youth higher in psychopathic traits hold some peer influence and 

have normal peer processing abilities (Waschbusch et al., 2007; Van Zalk & Van Zalk, 

2015). Second, PPTs were directly associated with receiving more nominations from 

female peers as someone they would like to date. This finding is the first to show possible 

dating benefits in adolescent boys higher in psychopathy but is consistent with the 

literature on men higher in psychopathy (Brazil & Forth, 2020). Dating is an important 

and desirable activity for adolescents (Collins et al., 2009). The findings suggest that one 

reason boys might develop PPTs is because of the dating benefits that they might come 

with. In addition to these benefits, however, Study 2 also showed that PPTs might be 

indirectly associated with negative peer reactions via using less prosocial behavior with 

peers. Thus, although there may be direct benefits in the dating domain for boys higher in 

PPTs, there may be indirect costs that accrue as well. A developmental interpretation of 

Study 2 is that as boys higher in PPTs begin experiencing some of the benefits amongst 

their peers (e.g., appearing attractive, dating opportunities), they may be more willing to 

accept the costs as well (e.g., negative peer reactions), which could affect spiraling into 

further PPT development, particularly if the broader environment reinforces making these 

trade-offs (Study 1). The indirect nature of the costs may also reinforce psychopathic 
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tendencies towards lies and superficial charm that deflect attention away from coercive 

behavior and thereby preserve the average (or positive) social image of youth higher in 

psychopathic traits. 

  Study 1 was positioned to examine more the role of a broad range of 

environmental influences that might factor into adjusting youth’s perceived costs and 

benefits within those environments. For example, the findings showed that negative 

environments appear to be associated with psychopathy at both immediate (e.g., 

microsystems such as families and peers) and remote levels (e.g., exosystem and 

macrosystem). The costs of engaging in psychopathic-like behavior (e.g., deception, 

impulsivity) in these contexts might be perceived lower relative to more positive 

environments (Altikriti & Nedelec, 2020). In addition, the perceived benefits of engaging 

in such behavior might be higher, because negative social relationships might suggest to 

youth that more extreme traits and behavior—including those that are antisocial—could 

pay off in these environments (Ellis et al., 2012). Thus, negative social environments 

might change the costs and benefits of developing psychopathy, in line with a CRS view.  

Further, bioecological theory also suggests that there are interactions among 

individual factors and multiple levels of the environment. Different inherited and 

individual factors (e.g., fearless temperament) might also be important for adjusting how 

perceived costs and benefits are then translated into different behavioral strategies (Suor 

et al., 2017). For instance, a child with fearless temperament traits might perceive more 

benefits and less costs to engaging in antisocial behavior in adverse environments, 

whereas a child with lower fearless temperament might place the costs of antisocial 

behavior too high. It may be important to consider both the environment at multiple 
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levels and individual factors that might play a role in adjusting the perceived costs and 

benefits to exhibiting antisocial behavior and psychopathic traits. 

The costs and benefits discussed in my thesis revolve around considering them in 

the context of both developmental and evolutionary perspectives of psychopathy. But 

from a purely evolutionary perspective of men’s reproductive strategies, can reduced 

parental and somatic investment be considered costs if the strategy of psychopathy works 

to acquire successful mating? Men’s parental and somatic investment are critical to the 

survival and successful reproduction of offspring across different types of societies, 

including hunter-gatherer societies where humans have spent most generations (Hurtado 

& Hill, 1992; Kaplan et al., 2000). Men’s reduced investment devoted to these important 

areas would be expected to cause reduced fitness of offspring as well as the opportunity 

costs associated with missed benefits from not investing in these important areas of men’s 

adaptive effort. Thus, from an evolutionary perspective, the possible acquisition of 

mating benefits as seen in psychopathy is likely not a cost-free strategy because it may be 

accompanied by the liability of not providing sufficient resources and care to raise 

healthy offspring for them to survive and get to reproductive age. This also raises the 

possibility that psychopathy may be a recent evolutionary phenomenon facilitated by 

large societies having social safety nets that can provide replacement resources for 

parents unable or unwilling to provide resources for their children (Cochran & 

Harpending, 2009). Thus, modern environments might alleviate the adaptive costs 

inherent in men’s psychopathy. 

 Overall, the findings of all three studies suggest that it is important from both a 

developmental and evolutionary perspective to consider the costs and benefits to 
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psychopathic traits. Considering a conjoint evolutionary–developmental perspective 

might be most informative, particularly as they apply to a CRS perspective of 

psychopathy. That is, the costs and benefits have both evolutionary relevance (e.g., 

acquiring adaptive outcomes such as mates at the cost of other adaptive outcomes), but 

they also have a developmental calculus that may determine whether boys “decide” to 

develop the traits and behavior associated with psychopathy as an optimal strategy given 

their individual and environmental context. Many developmental models of psychopathy 

can explain the negative aspects and thus the costs of psychopathy, including models of 

amygdala dysfunction (Blair, 2006) and difficult temperaments (Frick et al., 2014), but an 

evolutionary–developmental perspective can also help explain some of the more self-

serving but beneficial aspects of psychopathy that my thesis and other research shows 

(e.g., Lilienfeld et al., 2015). I believe it is important to adopt a theoretical framework 

that can explain both the positive and negative aspects of psychopathic traits.  

To sum up the costs and benefits of psychopathy based on my three studies and 

past research (e.g., Harris et al., 2007), the costs of lower somatic and parental investment 

might be especially apparent in adulthood (Study 3), possibly as a function of having 

experienced more negative relationships (Study 1) and from negatively affecting peer 

relationships over time with fewer prosocial behavior (Study 2). These costs, however, 

might be offset by the benefits of enhanced desirability as a dating partner in adolescence 

(Study 2) and mating success in adulthood (Study 3). From an evolutionary–

developmental perspective, the cost–benefit trade-offs might occur gradually and based 

on the individual and environmental feedback that youth receive as they develop (Ellis et 

al., 2012). When poorer environmental contexts are present and the genotype has the 
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capacity to develop psychopathic traits, this developmental pathway may become 

“unlocked” given the combination of conditions, ultimately resulting in the cost–benefit 

ratios landing on psychopathy as a “good enough” and possibly the optimal strategy for 

surviving and reproducing in that context. This interpretation reflects psychopathy as a 

conditional reproductive strategy in men. 

Psychopathy as a Conditional Reproductive Strategy in Men 

 As outlined in Chapter 1 of my thesis, the overarching theme of my thesis is that 

psychopathy might represent a male-specific CRS. This perspective suggests that boys 

survey their environments and for those with specific genotypic features (e.g., those 

associated with fearless temperament, other genetic factors), one option is to begin 

expressing psychopathic traits as a possible phenotype when the environment is 

particularly adverse (e.g., neglectful relationships, competitive atmosphere). By using an 

evolutionary–developmental perspective, my thesis studies are consistent with the CRS 

view of psychopathy. 

 If psychopathy follows a CRS pathway, it would be expected that the environment 

plays a significant role in the expression of psychopathic traits. Using Bronfenbrenner’s 

bioecological theory as a framework to examine the developmental literature on 

psychopathy, I found that multiple levels of the environment appear to be associated with 

psychopathic traits. In several studies, psychopathy was bidirectionally associated with 

different adverse environmental factors, including with parents and peers (Miron et al., 

2020; Trentacosta et al., 2019). In at least one study, adverse parenting longitudinally 

predicted psychopathy but the reverse was not true (Backman et al., 2021), suggesting 

that environmental factors certainly do seem to affect whether youth go on to develop 
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psychopathic traits. That said, most studies show that a combination—additive or 

interactive—of individual and environmental factors might ultimately be necessary to 

account for psychopathy’s development (Hyde et al., 2016; Ribeiro da Silva et al., 2020). 

Overall, the findings lend support to the CRS perspective that boys with certain 

individual characteristics may conditionally respond with psychopathic traits to adverse 

environments. 

  If psychopathy is a CRS in men, why aren’t more boys and men psychopathic? 

Psychopathic traits, although more prevalent in some societies than others (Neumann et 

al., 2012), are still relatively rare in any society, with approximately 25% of incarcerated 

boys and men who display elevated psychopathic traits and far fewer (≤ 1%) of those 

who are not incarcerated in Western societies (Forth et al., 2003; Hare, 2003). With the 

possible enhanced mating benefits that might come from exhibiting psychopathic traits 

across adolescence and adulthood (Studies 2 and 3: Harris et al., 2007), it might be 

expected that more boys and men might develop psychopathy, particularly in adverse 

environments. Two points may be important to consider when addressing this concern 

and to help explain psychopathy’s rarity.  

First, the requisite inherited and individual factors would need to be present for 

psychopathy to even be a conditional possibility (Gross, 1996). Some—perhaps most—

individuals might just never develop high levels of psychopathic traits, regardless of the 

environmental factors present because they don’t have a high enough genetic loading that 

could be conditionally activated by the environment. Thus, the presence of both genetic 

and adverse environmental factors is required from a CRS perspective for psychopathy to 

develop. The probability that both conditions are present should be lower relative to 
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either alone, which could suggest one reason why it is rare. Second, a CRS perspective 

suggests that the “decision” to develop psychopathic traits comes with several costs as 

well, some of which might be very high. The “decision” to devote oneself to an enhanced 

mating strategy as reflected in the traits of psychopathy (e.g., deception, disaffiliation, 

disinhibition) may bring with it adaptive costs, including being unable to be prosocial 

enough to form strong social relationships (Study 2) and the benefits that come with it as 

well as having a general inability to plan, develop one’s skills and abilities, or follow 

through on tasks that can also bring about adaptive outcomes (Study 3). Thus, a CRS 

pathway suggests that psychopathy is not simply an easy pathway toward acquiring 

mating benefits, but rather one that also comes with the “decision” to foreclose the 

possibility of acquiring adaptive outcomes in other ways. 

The CRS pathway thus is conditional on both genes and environmental 

ingredients as well as accepting the costs associated with a psychopathy strategy. Another 

factor that might help explain this conditional adaptation is that the boys who begin 

developing psychopathic traits have greater phenotypic health and developmental 

stability relative to other boys within disadvantaged environments. This is consistent with 

research showing offender men higher in psychopathy had fewer health and 

developmental instability compared to offender men lower in psychopathy, but the same 

levels as community adults (Harris et al., 2001; Lalumière et al., 2001). Since 

environmental ingredients might be necessary too, psychopathy wouldn’t be initiated in 

these relatively healthier boys unless or until adverse environmental conditions are 

experienced. From a CRS perspective, why accept a high-cost strategy like 

psychopathy—even if your phenotypic condition is healthy—unless the environment is 
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looking particularly adverse? In support of this, longitudinal evidence has shown that 

adverse environments were a robust predictor of psychopathy, but adverse health was not 

(Bégin et al., 2021). Thus, in disadvantaged environments where phenotypic health is 

harder to maintain, those with putative psychopathic traits might have an enhanced 

phenotypic condition that allows them to accept the costly strategy of psychopathy 

relative to those who have poorer phenotypic conditions. Over time, however, adopting a 

“mate-at-all-costs” strategy might begin to deteriorate one’s phenotypic condition (Study 

3), which might show up in adult studies where psychopathy has been associated with 

reduced health and premature death (Beaver et al., 2014; Vaurio et al., 2018). 

An important distinction made in the literature on psychopathy—especially 

regarding its evolution—that informs the discussion of CRS/ARS pathways is whether 

psychopathy is continuous or discrete (Marcus et al., 2011). Taxometric analysis is the 

main way researchers have assessed this difference with most studies showing 

psychopathy is likely continuous rather than discrete (e.g., Murrie et al., 2007; Walters et 

al., 2011; but see Harris et al., 1994). One interpretation of this research from a CRS 

perspective is that the multiple different traits of psychopathy can get up- or down-

regulated across development, which would be consistent with the continuous nature of 

these traits. At some point in development, however, such as late adolescence or early 

adulthood, the presence of the different psychopathic traits and antisocial behavior might 

begin to coalesce and amplify each other, possibly resulting in a discrete and coherent 

constellation of traits that represents an ESS in adulthood. 

Implications for Research and Prevention  
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 An evolutionary perspective of psychopathy has a unique ability to explain why 

especially men might display the socially aversive, high-risk, and often self-defeating 

traits of psychopathy—because it may initiate a cheating and aggressing strategy that 

facilitates mating success (Book et al., 2019; Harris et al., 2007). Although Mealey 

(1995) was influential at clarifying an evolutionary understanding of psychopathy via 

both ARS and CRS pathways, most research that has examined an evolutionary 

perspective of psychopathy has tended toward the ARS pathway, leading many, including 

those in the broader psychopathy research community, to view evolutionary perspectives 

as highly genetically determined and thus relatively impermeable to change (Harris & 

Rice, 2006; Marcus et al., 2011). As I have tried to show in my thesis, greater theoretical 

and empirical attention paid to the CRS perspective of psychopathy, thus, might go a long 

way toward integrating evolutionary perspectives of psychopathy with the broader 

psychopathy research community (Ribeiro da Silva et al., 2020). Such research can also 

bring evolutionary and developmental perspectives of psychopathy closer together and 

potentially stimulate new areas of investigation.  

Because of its developmental contingency, a CRS pathway also suggests several 

avenues where we might be able to disrupt the development of psychopathic traits 

through prevention and intervention efforts (Reidy et al., 2015). Because environments 

are a necessary ingredient for boys to begin developing psychopathy via the CRS view, 

the clearest route to prevention is to reduce the number of youths who experience adverse 

environments (e.g., neglectful relationships, competitive atmosphere). Considering both 

the immediate and broader environmental features that might affect psychopathy 

development, including their multiple interactions (Study 1), it could be useful to 
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formulate prevention and intervention targets at multiple levels of the environment. For 

instance, prevention/intervention efforts could target microsystem processes such as 

families and peers, but they could also potentially target broader systems too, such as 

mesosystems, which bring together microsystem influences (e.g., peers and parents 

together). Even broader factors could be affected by policies that target workplace, 

schools, neighborhoods, and institutional practices. Lastly, policies that consider each of 

the levels simultaneously might be best positioned to inform prevention/intervention, 

because the multiple interacting pieces of the environment might be what ultimately 

directs and constrains development toward psychopathy (Study 1).  

There are also policy implications that can be informed by evolutionary 

considerations, which suggests that the evolutionary aspects of my thesis aren’t just 

theoretical but have practical consequences as well (Ellis et al., 2012). For example, 

based on the developmental instability and evolution findings examined from a CRS 

view, boys whose phenotypic condition is higher in adverse environments could be 

targeted with prevention efforts that might help direct them toward other developmental 

paths. Leveraging the adaptive logic of costs and benefits might also help prevention 

efforts. For instance, part of the reason boys with putative psychopathic traits might 

accept the social and relational costs of low prosociality (Study 2) that come with 

psychopathy could be that the perceived benefits of pursuing social and relational 

endeavors is so low in their environments. Thus, by increasing the benefits that can 

accrue from engaging prosocially in social and relational endeavors, perhaps we can 

adjust the pros and cons that boys perceive when “deciding” to develop psychopathic 

traits. Because psychopathic traits are associated with reduced responsiveness to 
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punishment (Blair, 2006), it might be less informative to use the costs within 

interventions. However, one possibility is to use the data regarding costs (e.g., parental 

and somatic reduction) to increase behavior and attitudes associated with these domains. 

It could be that improving abilities associated with somatic investment (e.g., work-related 

skills, valuing the future), we might be able to change the trajectory of psychopathy 

development toward other traits and behavior that are more prosocial and productive. 

Limitations 

My thesis was focused on the theoretical suggestion that psychopathy might 

represent a CRS in men. But there is also the possibility that psychopathy can be an ARS 

as well (Mealey, 1995). My purpose was not to compare these two perspectives, but 

rather to assess the plausibility of a CRS given my studies. Overall, I believe that my 

studies are consistent with a CRS perspective of psychopathy in boys and men. However, 

and drawing on Mealey’s suggestions, my thesis does not challenge the view that 

psychopathy may also be an ARS in some circumstances. For instance, although Study 1 

clearly showed that the environment appears to affect psychopathy development on many 

levels, it does not say whether some individuals have such a high genetic loading that 

they might develop psychopathic traits regardless of their environments. Genetic studies 

would be needed to clarify this possibility. Additionally, in Study 3, although men higher 

in psychopathic traits were assumed to have gradually developed lesser parental and 

somatic efforts in favor of mating efforts from surveying their conditions over time, this 

wasn’t tested directly, suggesting that a strong genetic loading might be responsible for 

the investment profile observed in the study. Thus, it might be useful to compare the CRS 

and ARS pathways in future studies that draw on both evolutionary and developmental 
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findings. One possibility is that some individuals with psychopathic traits are more 

susceptible to environmental input (CRS) whereas others are less susceptible (ARS; 

Belsky & Pluess, 2009). 

 Another important limitation to acknowledge is the lack of longitudinal data 

needed for a strong test of the CRS perspective of psychopathy as a male reproductive 

strategy. Future research that adopts a CRS perspective could consider using longitudinal 

data to test what kinds of environmental factors may feature in boys “deciding” to 

develop psychopathic traits (e.g., neglectful relationships, competitive atmosphere) and 

when (e.g., early/middle childhood, adolescence). Longitudinal studies could also assess 

how youth perceive engaging in antisocial and psychopathic behavior (e.g., lying, 

impulsivity) and whether they acknowledge their behavior as having an impact on 

adaptive costs and benefits (e.g., getting them dates, costing them relationships). 

 My thesis was also limited in that it focused only on psychopathic traits in boys 

and men. Although there are reasons why I focused on male psychopathy—including 

evolutionary reasons, the significance of understanding processes that cause male 

violence, and that males reliably score higher than females on psychopathy (e.g., Harris et 

al., 2007; Neumann et al., 2012)—several studies show that psychopathy can be reliably 

and validly measured in girls and women as well (Verona & Vitale, 2018). It does, 

however, seems to have somewhat different correlates across genders (e.g., Efferson & 

Glenn, 2019). Future research could examine the gender differences in psychopathy from 

an evolutionary–developmental perspective (see below). 

Impact of COVID-19 Disruption on Thesis Project 
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 Like many other students, my thesis project was significantly disrupted when the 

global pandemic began in March 2020 and the university and society shut down. I was in 

my third year when COVID hit, which was a prime time for me collecting data for my 

studies. Study 1 was not disrupted because it was a theoretical paper. My other two 

studies, however, were each disrupted and needed to be adjusted in some way. First, 

Study 2 was meant to be a longitudinal study that would have involved two additional 

data collection times in September 2020 and again in May 2021. These two additional 

times would have enabled me to look at the longitudinal relations among boys’ 

psychopathic traits, pro/antisocial behavior, and peer relationships. Second, Study 3 was 

completely disrupted. I had completed an ethics application to examine how psychopathic 

traits impact interpersonal interactions among young university men in different 

relationship contexts to assess the costs and benefits across contexts. The study was 

planned to be in person, so I needed to change my Study 3 to something that could be 

completed online. Using MTurk, I was able to collect online data that assessed some of 

the costs and benefits of psychopathic traits in adult men. Thankfully, with the help of my 

advisor, I believe I was able to maintain the integrity of my initial thesis proposal and 

conducted my research well despite the disruptions.  

Future Directions 

My thesis provides a strong base from which to examine future topics in 

psychopathy, evolution, and development. There are at least four areas I hope to examine 

with more research. First, as described previously, my thesis focused on psychopathy in 

boys and men, but a full description and explanation of psychopathy should also include 

how and why it manifests in girls and women as well. Thus, future research could 
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consider how the traits of psychopathy are conceptualized in girls and women using a 

similar CRS evaluation. One perspective has been that women’s psychopathic traits 

might better reflect borderline personality traits (Sprague et al., 2012), suggesting that the 

two might have a shared etiology—men’s psychopathy and women’s borderline. That is, 

borderline traits might represent an analogous CRS in girls and women as that of 

psychopathy in boys and men that involves sex-specific adaptive outcomes for each. 

Future research could examine whether psychopathy and borderline have a shared genetic 

etiology and whether similar environments might activate those genes to execute the 

respective sex-specific reproductive strategy. 

 Second, the strong mating effort associated with psychopathic traits demonstrated 

in my thesis and in past research (e.g., Harris et al., 2007) suggests the importance of 

examining more closely the role that romantic and sexual relationships may play in 

psychopathy. One possibility is that early superficial and disaffiliated romantic 

relationship experiences might have a bidirectional influence on psychopathic traits, 

whereby negative romantic relationships interact with psychopathic traits to embed 

further the traits of psychopathy that perpetuate further negative relationships. If true, this 

might suggest that more positive romantic relationship processes could be harnessed to 

potentially slow or reverse the development of psychopathy in boys and young men (e.g., 

Backman et al., 2018). In future research, thus, I aim to examine more closely how 

mating effort plays out in the romantic and sexual relationship experiences of those with 

psychopathic traits, and whether there are co-developmental relations among them. 

 Third, one of the primary goals of my research was to examine a conjoint 

evolutionary–development perspective of psychopathy. Adopting multiple perspectives, 
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although requiring careful execution, can have conceptual advantages and improve our 

understanding of phenomena, including psychopathy (Lee, 2018; Ribeiro da Silva et al., 

2020). Another goal of mine is to continue exploring how an evolutionary perspective of 

psychopathy can be integrated with broader research in the psychopathy literature. One 

important integration that I hope to examine next is how an evolutionary perspective can 

be linked with a motivational perspective of psychopathy that is gathering attention in 

psychopathy research (Groat & Shane, 2020). There may also be avenues of integration 

with cognitive areas of psychopathy research (Baskin-Sommers & Brazil, 2022) that 

show psychopathy might involve a narrowing of attention toward reward-oriented stimuli 

that could be consistent with both evolution (e.g., the narrowing may be functional) and 

development (e.g., the narrowing might occur via individual–environment interactions). 

The explosion in neurological findings of psychopathy (e.g., Anderson & Kiehl, 2014) 

also suggest an area that could be integrated with an evolutionary–developmental 

perspective, possibly revealing genetic expression changes to neural structures that might 

be gradually shaped over development toward executing a CRS of psychopathy.  

Lastly, my theoretical study using Bronfenbrenner’s bioecological theory suggests 

several avenues of research for psychopathy development. As such, it would be pertinent 

to examine some of the observations empirically. One way I will aim to do this in future 

research is to examine the role that proximal processes—day-to-day and ongoing 

interactions that increase in complexity—play in the development of psychopathy. 

Negative proximal processes (e.g., experiencing hostility, competitiveness) could be 

examined for their relations with psychopathy longitudinally—with the expectation that 

negative proximal processes will predict higher levels of psychopathy. Positive proximal 
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processes (e.g., experiencing positive joint attention, scaffolded activities) might also be 

introduced in interventions for youth higher in psychopathy to examine whether they 

reduce psychopathic traits over time. Another area of future research related to a 

bioecological theory of psychopathy I would like to examine is the multiple interacting 

elements of the environment. For instance, how do macrosystem processes of culture 

interact with the exosystem processes of negative neighborhoods and further with the 

mesosystem processes of how peers and parents interact to potentially affect the 

development of psychopathy in some youth? And how do these multiple negative 

interactions affect the proximal processes that are proposed by Bronfenbrenner as the 

“engines of development” to then affect the development of psychopathy at the 

microsystem levels (Bronfenbrenner & Morris, 2006, p. 825)? Answering these types of 

questions with future research could open theoretical as well as practical avenues that can 

go toward informing how to change the trajectories of developing psychopathy.  
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APPENDIX A: Demographics (Study 2)  

1. How old are you?  

 

2. Are you a boy or a girl?  
a. Boy  
b. Girl  
c. Other  
d. Prefer not to say  

 

3. Which category best describes your race or cultural group? Mark all that apply.  

• White 
• East Asian (e.g., Chinese, Japanese, Korean) 
• Southeast Asian (e.g., Vietnamese, Filipino, Cambodian, Malaysian, Laotian) 
• South Asian (e.g., East Indian, Pakistani, Sri Lankan, Afghan, Bangladeshi) 
• West Asian or Arab (e.g., Iraqi, Syrian, Lebanese, Egyptian) 
• Black African (e.g., Ghanaian, Kenyan), Black Caribbean (e.g., Jamaican, 

Haitian) or Black Canadian or American 
• Latin American, Central American, South American (e.g., Mexican, Colombian, 

Brazilian, Chilean) 
• Indigenous/Native (e.g., First Nations, Métis, or Inuit) 
• Other  
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APPENDIX B: HEXACO-SPI (Study 2) 

Instructions: Please read each statement and decide how much you agree or disagree with 
that statement. Then choose your response next to the statement using the scale. Please 
answer every statement, even if you are not completely sure of your response.  

Response Scale: 1 = Strongly disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = 
Strongly agree 

1. I can look at a painting for a long time. 
2. I neatly put away my clothes. 
3. I remain unfriendly to someone who was mean to me. 
4. People like me. 
5. I avoid situations in which I can get injured. 
6. I sometimes pretend to be better than I really am. 
7. I like to read about new scientific discoveries. 
8. I work harder than others. 
9. I often express criticism. 
10. I stay in the background when I'm in a group. 
11. I worry about unimportant things. 
12. If a cashier charged me too little, I wouldn’t say anything. 
13. I have a lot of imagination. 
14. I typically check my work carefully. 
15. I often change my opinions to match those of others. 
16. I prefer to work alone rather than with others. 
17. I can deal with personal problems all by myself. 
18. I want others to see how important I am. 
19. I like people with strange ideas. 
20. I think carefully before I do something dangerous. 
21. I sometimes react very strongly when faced with a setback or loss. 
22. I enjoy life. 
23. I strongly feel others' pain. 
24. I am an ordinary person; anything but special. 
25. I find most art dull. 
26. I have a tough time finding things because I'm untidy. 
27. I quickly trust others again after they have cheated on me. 
28. Nobody likes me. 
29. I can easily withstand physical pain. 
30. I sometimes tell lies to get my way. 
31. I think science is boring. 
32. If something is hard, I give up easily. 
33. I am gentle to others. 
34. I easily approach strangers. 
35. I often worry that something will go wrong. 
36. I am curious about how you can earn a lot of money in a dishonest way. 
37. I love thinking up new ways of doing things. 
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38. I think it's a waste of time to check my work for errors. 
39. I rarely disagree with others. 
40. I prefer being on my own. 
41. I rarely need support from others. 
42. I want to own valuable things. 
43. It would bother me if people thought I was strange. 
44. I generally do whatever comes to mind. 
45. I am rarely angry at someone. 
46. I am often in a somber mood. 
47. I sometimes feel tears welling up when I tell someone goodbye. 
48. I feel I should be allowed to bend the rules. 
49. I love poetry. 
50. My bedroom is always tidy. 
51. If someone has mistreated me once, I won’t trust the person again. 
52. Nobody likes talking with me. 
53. I am afraid of feeling pain. 
54. I'm bad at putting on an act around other people. 
55. Nature programs on television bore me. 
56. I avoid doing complicated tasks as long as possible. 
57. I get mad at people who make mistakes. 
58. I often act as the leader when I'm in a group. 
59. I worry less than others. 
60. I'd rather die than steal anything. 
61. I love making unusual things. 
62. I work very precisely. 
63. Others have a hard time changing my ideas. 
64. I like having a lot of people around me. 
65. I need others to comfort me. 
66. I don’t mind wearing plain clothes rather than expensive clothes. 
67. Others think I have strange ideas. 
68. I tend to control myself well. 
69. Even when I'm treated badly, I remain calm. 
70. I am generally cheerful. 
71. I get sad when a good friend leaves for a long time. 
72. I don’t think the rules should apply to someone like me. 
73. It amazes me that people want to spend money on art. 
74. I make sure that things are in the right spot. 
75. I am a very trusting person. 
76. I get the feeling many people dislike me. 
77. I am more daring than others in dangerous situations. 
78. I find it difficult to lie. 
79. I would enjoy reading a book about inventions. 
80. I'd rather take it easy than work hard. 
81. I immediately show it if I find something stupid. 
82. I feel uncomfortable in an unfamiliar group. 
83. Even under stress, I sleep well. 
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84. If I damaged something when nobody was around, I'd keep it to myself. 
85. My work is often original. 
86. I always re-read what I write to make sure that it is error-free. 
87. I tend to quickly agree with others. 
88. I like to talk with others. 
89. I can easily overcome difficulties on my own. 
90. I want to be famous. 
91. People are surprised by the beliefs I have. 
92. I often do things without really thinking. 
93. People have seen me get into in a rage. 
94. I am seldom cheerful. 
95. I often cry during sad movies. 
96. I am entitled to special treatment. 
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APPENDIX C: Prosocial and Coercive Social Strategies (Study 2) 

Instructions: How true are the following statements?  

Response Scale: 
1 = Never true, 2 = Hardly ever true, 3 = Sometimes true, 4 = Often true, 5 = Almost 
always true  

Coercive Social Strategies  

1. I try to make others do what I want  
2. I try to force others to follow my plans  
3. I control who’s part of my group to try get my way  
4. I try to trick or manipulate others into doing what I want  

Prosocial Social Strategies  

1. I cooperate with others to work together for what we want  
2. When people want different things than me, I think of a way that’s fair for 

everyone  
3. I try to lead others by explaining a good idea  
4. I help others who are in need  
5. When people help me, I do something nice for them in return  
6. I try to lead groups so things are fair for everyone  
7. I am loyal to, and stick up for, people who have helped me  
8. I freely share things with others  
9. I sometimes give up what I want to make the group happy  
10. I stick to deals or promises that I have made with others  
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APPENDIX D: Criterion Validity Measures (Study 2) 

Bullying (Integrated Measure of Bullying and Non-Bullying Aggression; Volk et al., 
2017) 
 
Instructions: In the PAST FEW MONTHS, how often have YOU DONE the following, 
against someone who was LESS popular or strong than you?  
 
Response Scale: 1 = Never, 2= Hardly Ever, 3 = Sometimes, 4 = Fairly Often, 5 = Very 
Often  
 

a)  Damaged or broken someone’s things on purpose  
b)  Hit, kicked, or shoved someone  
c)  Used physical force against someone  
d)  Threatened someone in person  
e)  Made fun of someone in a hurtful way to their face  
f)  Put others down or said mean things to them in person  

 
Aggression (Integrated Measure of Bullying and Non-Bullying Aggression; Volk et 
al., 2017) 
 
Instructions: The next set of questions ask about the same actions as those above, but 
toward different people (EQUALLY or MORE strong and popular). Please keep this 
in mind as you answer these questions.” In the PAST FEW MONTHS, how often have 
YOU DONE the following, against someone who was EQUALLY or MORE popular 
or strong than you?  
 
Response Scale: 1 = Never, 2= Hardly Ever, 3 = Sometimes, 4 = Fairly Often, 5 = Very 
Often 
 

a)  Damaged or broken someone’s things on purpose  
b)  Hit, kicked, or shoved someone  
c)  Used physical force against someone  
d)  Threatened someone in person  
e)  Made fun of someone in a hurtful way to their face  
f)  Put others down or said mean things to them in person  

 

Hostility (Subscale from CATS; Schniering & Rapee, 2002) 

Instructions: How often have you had the following thoughts? 

Response Scale: 1 = Never, 2 = Hardly ever, 3 = Sometimes, 4 = Fairly often, 5 = Very 

often  
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1. Most people are against me.  
2. I always get blamed for things that are not my fault.  
3. People always try to get me in trouble.  
4. I won’t let anyone get away with picking on me.  
5. I have the right to take revenge on people if they deserve it.  

Emotional Problems (Subscale from SDQ; Goodman, 1997) 

Instructions: Check the box that best describes your opinion on the following statements.  
 
Response Scale: 1= Not true, 2 = Somewhat true, 3 = Certainly true  
 

1. I get a lot of headaches, stomach-aches or sickness.  
2. I worry a lot.  
3. I am often unhappy, downhearted or tearful.  
4. I am nervous in new situations. I easily lose confidence.  
5. I have many fears. I am easily scared.  
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APPENDIX E: Peer Nomination Questions (Study 2) 

Instructions: Check the boxes beside the names of students in your grade who fit the 
descriptions in each question. Choose as many students as you wish, as long as they 
match the description.  

1. Who usually helps and cooperates with others?  
2. Who leads the group in a fair way?  
3. Who is kind to others?  
4. Who is the best at getting what they want?  
5. Who do others look up to and respect?  
6. Who usually gets others to do what they say?  
7. When there’s a conflict in the group, who do people usually side with?  
8. Who forces, threatens or tricks others to try to get their way?  
9. Who do you like (is nice) in your grade? 
10. Who are the most popular people in your grade? 
11. Who would you most like to go on a date with? 
12. Who is good looking? 
13. Who have been your boyfriends or girlfriends in the past? 
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APPENDIX F: Ethics Clearance (Study 2) 

  

 
 
 
 
 
  

Social Science Research Ethics Board 
  

 

Certificate of Ethics Clearance for Human Participant Research 
 

Brock University 
Research Ethics Office 
Tel: 905-688-5550 ext. 3035 
Email:  reb@brocku.ca 

 

                    

DATE: January 18, 2019 
  
PRINCIPAL INVESTIGATOR: VOLK, Anthony - Child and Youth Studies 
  
FILE: 18-053 - VOLK 
  
TYPE: Faculty Research STUDENT:  

SUPERVISOR: Anthony Volk 

TITLE: Adolescent Social Relationships 
 

ETHICS CLEARANCE GRANTED  
 

Type of Clearance:  MODIFICATION Expiry Date:  9/1/2019 
 
The Brock University Social Sciences Research Ethics Board has reviewed the above named research proposal 
and considers the procedures, as described by the applicant, to conform to the University’s ethical standards 
and the Tri-Council Policy Statement.  
 
Modification: Per suggestion by the NCDSB, the parental consent process for secondary schools has been 
switched from active to passive consent. 
 
The Tri-Council Policy Statement requires that ongoing research be monitored by, at a minimum, an annual 
report.  Should your project extend beyond the expiry date, you are required to submit a Renewal form before 
9/1/2019.  Continued clearance is contingent on timely submission of reports. 
 
To comply with the Tri-Council Policy Statement, you must also submit a final report upon completion of your 
project.  All report forms can be found on the Research Ethics web page at 
http://www.brocku.ca/research/policies-and-forms/research-forms.   
 
In addition, throughout your research, you must report promptly to the REB: 

a) Changes increasing the risk to the participant(s) and/or affecting significantly the conduct of the study; 
b) All adverse and/or unanticipated experiences or events that may have real or potential unfavourable 

implications for participants; 
c) New information that may adversely affect the safety of the participants or the conduct of the study; 
d) Any changes in your source of funding or new funding to a previously unfunded project. 

 
We wish you success with your research. 
 
Approved: 
 
 
 
 
 
 
 
Note: Brock University is accountable for the research carried out in its own jurisdiction or under its auspices 

and may refuse certain research even though the REB has found it ethically acceptable. 
 

If research participants are in the care of a health facility, at a school, or other institution or community 
organization, it is the responsibility of the Principal Investigator to ensure that the ethical guidelines and 
clearance of those facilities or institutions are obtained and filed with the REB prior to the initiation of 
research at that site. 

 

 

Lynn Dempsey, Chair 
Social Science Research Ethics Board 

Robert Steinbauer, Chair 
Social Science Research Ethics Board 
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APPENDIX G: Psychopathic Personality Traits Proxy from HEXACO-SPI (Study 
2) 

HEXACO-
SPI Item 
Number Item 

HEXACO factor 
and facet 

“Primary” Items 
6. I sometimes pretend to be better than I really am. 1 H, Sincerity 
30. I sometimes tell lies to get my way. 1 H, Sincerity 
54r. I'm bad at putting on an act around other people. 1 H, Sincerity 
78r. I find it difficult to lie. 1 H, Sincerity 
12. If a cashier charged me too little, I wouldn't say 

anything. 1, 2, 3 
H, Fairness 

36. I am curious about how you can earn a lot of money 
in a dishonest way. 1, 2, 3 

H, Fairness 

60r. I'd rather die than steal anything. 1, 2, 3 H, Fairness 
84. If I damaged something when nobody was around, I'd 

keep it to myself. 1, 2, 3 
H, Fairness 

24r. I am an ordinary person; anything but special. 1, 2 H, Modesty 
48. I feel I should be allowed to bend the rules. 1, 2 H, Modesty 
72. I don't think the rules should apply to someone like 

me. 1, 2 
H, Modesty 

96. I am entitled to special treatment. 1, 2 H, Modesty 
23r. I strongly feel others' pain. 2 E, Sentimentality 
47r. I sometimes feel tears welling up when I tell someone 

goodbye. 2 
E, Sentimentality 

71r. I get sad when a good friend leaves for a long time. 2 E, Sentimentality 
95r.  I often cry during sad movies. 2 E, Sentimentality 
20r. I think carefully before I do something dangerous. 3 C, Prudence 
44. I generally do whatever comes to mind. 3 C, Prudence 
68r. I tend to control myself well. 3 C, Prudence 
92. I often do things without really thinking. 3 C, Prudence 

“Secondary” Items 
77. I am more daring than others in dangerous situations. 

3 
E, Fearfulness 

17. I can deal with personal problems all by myself. 2 E, Dependence 
41. I rarely need support from others. 2 E, Dependence 
3. I remain unfriendly to someone who was mean to me. 

1 
A, Forgivingness 

75r. I am a very trusting person. 1 A, Forgivingness 
57. I get mad at people who make mistakes. 1, 2 A, Gentleness 
63. Others have a hard time changing my ideas. 1 A, Flexibility 
45r. I am rarely angry at someone. 2 A, Patience 
93. People have seen me get into in a rage. 2 A, Patience 
26. I have a tough time finding things because I'm untidy. 

3 
C, Organization 
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50r. My bedroom is always tidy. 3 C, Organization 
Note. r = reverse-coded item. H = Honesty-Humility, E = Emotionality, A = 
Agreeableness, C = Conscientiousness. 1 Interpersonal facet item, 2 Affective facet item, 3 
Lifestyle facet item. 
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APPENDIX H: CFA of 31-item HEXACO-SPI PPT Proxy 
 

Full-scale Item Loadings and Other Statistics 
 

PPT Item Standardized 
Estimate SE Est./SE 

Two-
tailed  

p-value 

Corrected 
Item–Total 
Correlation 

𝛼 if 
Deleted 

HEXACO30 0.599 0.040 14.839 0.000 .439 .748 
HEXACO6 0.341 0.052 6.595 0.000 .175 .762 
RHEXAC54 -0.036 0.058 -0.631 0.528 .061 .767 
RHEXAC78 0.343 0.053 6.527 0.000 .384 .750 
HEXACO12 0.405 0.050 8.101 0.000 .318 .754 
HEXACO36 0.382 0.050 7.614 0.000 .337 .753 
RHEXAC60 0.345 0.052 6.635 0.000 .306 .755 
HEXACO84 0.518 0.044 11.664 0.000 .404 .750 
RHEXAC24 0.028 0.058 0.493 0.622 .055 .768 
HEXACO48 0.547 0.044 12.430 0.000 .447 .748 
HEXACO72 0.306 0.054 5.684 0.000 .259 .757 
HEXACO96 0.229 0.056 4.119 0.000 .149 .762 
HEXACO77 0.245 0.055 4.43 0.000 .241 .758 
HEXACO17 0.141 0.057 2.476 0.013 .216 .759 
HEXACO41 0.007 0.058 0.116 0.908 .174 .761 
RHEXAC23 0.115 0.058 1.984 0.047 .256 .757 
RHEXAC47 -0.052 0.058 -0.897 0.370 .099 .767 
RHEXAC71 0.027 0.058 0.469 0.639 .216 .760 
RHEXAC95 0.009 0.059 0.152 0.879 .148 .765 
HEXACO3 0.399 0.050 8.053 0.000 .311 .755 
RHEXAC75 0.151 0.057 2.654 0.008 .207 .760 
HEXACO57 0.436 0.049 8.970 0.000 .360 .753 
HEXACO63 0.231 0.055 4.161 0.000 .163 .761 
RHEXAC45 0.368 0.052 7.068 0.000 .291 .756 
HEXACO93 0.448 0.048 9.294 0.000 .365 .751 
HEXACO26 0.380 0.051 7.503 0.000 .283 .756 
RHEXAC50 0.292 0.054 5.382 0.000 .231 .759 
RHEXAC20 0.378 0.051 7.385 0.000 .378 .751 
HEXACO44 0.424 0.050 8.562 0.000 .397 .752 
RHEXAC68 0.412 0.050 8.228 0.000 .304 .755 
HEXACO92 0.556 0.044 12.755 0.000 .432 .748 

Note. “R” indicates reverse-coded item. PPT = Psychopathic personality trait, SE = 
Standard error.  
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APPENDIX I: Sex and Age Differences for PPT Proxy (Study 2) 

Sex Comparison 
 

Boys scored significantly higher than girls on all psychopathic traits, including: 
• Total psychopathic personality traits, t(361) = 6.11, p < .001, d = .64 
• Interpersonal traits, t(360.49) = 3.65, p < .001, d = .38 
• Affective traits, t(359.16) = 7.34, p < .001, d = .77 
• Lifestyle traits, t(361) = 3.01, p = .003, d = .32 

 
Boxplots of Total Psychopathic Personality Traits across Boys and Girls 
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Age Comparisons 
 
Age Differences in Mean (SD) Psychopathic Personality Traits 
 
 Age Subsample   Mean Difference 
Subscale 12  

(n = 133) 
13  

(n = 143) 
14  

(n = 99) F Eta2 13 vs. 
12 

14 vs. 
13 

14 
vs. 
12 

Total 2.78 (.39) 2.77 (.39) 2.91 
(.38) 4.02* .02 –.01 .13* .12* 

INT 2.65 (.48) 2.69 (.43) 2.82 
(.43) 4.33* .02 .05 .13 .17* 

AFF 2.74 (.43) 2.74 (.41) 2.89 
(.46) 4.76** .03 .01 .15* .16* 

LIF 2.87 (.58) 2.84 (.55) 2.98 
(.56) 1.87 .01 –.04 .14 .10 

**p < .01. *p < .05. 
 
Mean Total Psychopathic Personality Traits across Age Subsamples 
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APPENDIX J: Peer Nomination Variable Model Comparisons (Study 2) 

Variable Distribution 
Appearance 
(proportion 0) 

Model BIC 
(Dispersion) 

Kind Slight skew (.017) Continuous w/ robust SE 2613 
  Poisson 3576 
  Poisson with random 

intercept 
2536 

  Negative binomial 2521 (.405) 
    
Cooperates Moderate skew 

(.025) 
Continuous w/ robust SE 2464 

  Poisson 3148 
  Poisson with random 

intercept 
2377 

  Negative binomial 2363 (.413) 
    
Fairleader Moderate skew 

(.044) 
Continuous w/ robust SE 2281 

  Poisson 2713 
  Poisson with random 

intercept 
2135 

  Negative binomial 2127 (.473) 
 
Variable Distribution 

Appearance 
(proportion 0) 

Model BIC 
(Dispersion) 

Forces/threatens Strong skew (.457) Continuous w/ robust SE 1600 
  Poisson 1485 
  Poisson with random 

intercept 
1234 

  Negative binomial 1227 (1.46) 
    
Getting what 
want 

Moderate skew 
(.155) 

Continuous w/ robust SE 1951 

  Poisson 2101 
  Poisson with random 

intercept 
1795 

  Negative binomial 1786 (.589) 
    
Get others to do Moderate skew 

(.213) 
Continuous w/ robust SE 2030 

  Poisson 2238 
  Poisson with random 

intercept 
1747 
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  Negative binomial 1743 (.866) 
 
Variable Distribution 

Appearance 
(proportion 0) 

Model BIC 
(Dispersion) 

Respect Moderate skew 
(.158) 

Continuous w/ robust SE 2165 

  Poisson 2547 
  Poisson with random 

intercept 
1951 

  Negative binomial 1934 (.764) 
    
Sided with Moderate skew 

(.180) 
Continuous w/ robust SE 2201 

  Poisson 2711 
  Poisson with random 

intercept 
1941 

  Negative binomial 1924 (.978) 
    
Liked Slight skew (.017) Continuous w/ robust SE 2424 
  Poisson 2931 
  Poisson with random 

intercept 
2344 

  Negative binomial 2337 (.314) 
    
Popular Strong skew (.352) Continuous w/ robust SE 2550 
  Poisson 4294 
  Poisson with random 

intercept 
2050 

  Negative binomial 1991 (2.418) 
 
 
Variable Distribution 

Appearance 
(proportion 0) 

Model BIC 
(Dispersion) 

Like to date Strong skew (.654) Continuous w/ robust SE 1113 
  Poisson 859 
  Poisson with random 

intercept 
795 

  Negative binomial 794 (1.543) 
    
Good looking Moderate skew 

(.235) 
Continuous w/ robust SE 2043 

  Poisson 2341 
  Poisson with random 

intercept 
1813 
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  Negative binomial 1791 (.976) 
    
Past date Extreme skew (.844) Continuous w/ robust SE 571 
  Poisson 423 
  Poisson with random 

intercept 
418 

  Negative binomial 417 (1.795) 
Note. Decisions of which model was selected involved a combination of assessing the 
skewness visually, the proportion of those receiving 0 nominations, comparing the BICs, 
and the Dispersion statistic for Negative binomial models. 
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APPENDIX K: Demographics (Study 3) 

1. Please indicate your age in years: 
___________________________ 

2. Who are you most sexually attracted to? 
• Men 
• Women 

 
3. Please indicate your ethnicity: 

• White (e.g., British, German, Italian) 
• East Asian (e.g., Chinese, Japanese, Korean) 
• Southeast Asian (e.g., Vietnamese, Filipino, Cambodian, Malaysian, 

Laotian) 
• South Asian (e.g., East Indian, Pakistani, Sri Lankan, Afghan, 

Bangladeshi) 
• West Asian or Arab (e.g., Iraqi, Syrian, Lebanese, Egyptian) 
• Black African (e.g., Ghanaian, Kenyan), Black Caribbean (e.g., Jamaican, 

Haitian) or Black Canadian or American 
• Latin American, Central American, South American (e.g., Mexican, 

Colombian, Brazilian, Chilean) 
• Indigenous/Aboriginal/Native (e.g., First Nations, Métis, or Inuit) 
• Other 

 
4. What is your current household income? 

• $0-$20,000 
• $21,000-$40,000 
• $41,000-$60,000 
• $61,000-$80,000 
• $81,000-$120,000 
• $120,000-$200,000 
• $200,000+ 

 
5. Please indicate your marital status (please circle one):  

• Single  
• Dating/In a relationship 
• Married/Common-law 
• Divorced 
• Widowed 

 
6. How many children do you have? 

• 0 
• My partner and I are trying to have a child 
• 1 
• 2 
• 3 or more  
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APPENDIX L: Ethics Clearance (Study 3) 

  

 
 
 
 
 
  

Social Science Research Ethics Board 
  

 

Certificate of Ethics Clearance for Human Participant Research 
 

Brock University 
Office of Research Ethics  
Tel: 905-688-5550 ext. 3035 
Email:  reb@brocku.ca 

 

             

DATE: 
 
April 30, 2020 

  
PRINCIPAL INVESTIGATOR: VOLK, Anthony - Child and Youth Studies 
  
FILE: 19-041 - VOLK 
TYPE: Ph. D. STUDENT: Prarthana Franklin 

SUPERVISOR: Anthony Volk 

TITLE: Factors that Influence Parenting Versus Mating Efforts 
 

ETHICS CLEARANCE GRANTED  
 

Type of Clearance:  MODIFICATION Expiry Date:  9/1/2020 
 
The Brock University Social Sciences Research Ethics Board has reviewed the above named research 
proposal and considers the procedures, as described by the applicant, to conform to the University’s ethical 
standards and the Tri-Council Policy Statement.  
 
Modification:  

- Addition of attention check items to survey 
- Includes new note re: compensation 

 
The Tri-Council Policy Statement requires that ongoing research be monitored by, at a minimum, an annual 
report.  Should your project extend beyond the expiry date, you are required to submit a Renewal form before 
9/1/2020.  Continued clearance is contingent on timely submission of reports. 
 
To comply with the Tri-Council Policy Statement, you must also submit a final report upon completion of your 
project.  All report forms can be found on the Office of Research Ethics web page at 
http://www.brocku.ca/research/policies-and-forms/research-forms.   
 
In addition, throughout your research, you must report promptly to the REB: 

a) Changes increasing the risk to the participant(s) and/or affecting significantly the conduct of the study; 
b) All adverse and/or unanticipated experiences or events that may have real or potential unfavourable 

implications for participants; 
c) New information that may adversely affect the safety of the participants or the conduct of the study; 
d) Any changes in your source of funding or new funding to a previously unfunded project. 

 
We wish you success with your research. 
 
Approved: 
 
 
 
 
 
 
Note:    Brock University is accountable for the research carried out in its own jurisdiction or under its auspices 

and may refuse certain research even though the REB has found it ethically acceptable. 
 

If research participants are in the care of a health facility, at a school, or other institution or community 
organization, it is the responsibility of the Principal Investigator to ensure that the ethical guidelines and 
clearance of those facilities or institutions are obtained and filed with the REB prior to the initiation of 
research at that site. 

 

 

Lynn Dempsey, Chair 
Social Science Research Ethics Board 

Robert Steinbauer, Chair 
Social Science Research Ethics Board 
 

Kristopher Brazil 
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APPENDIX M: Sample Stimuli of Mating, Parental, and Somatic Domains (Study 
3) 

Attractive Woman Sample 

 

Cute Infant Sample 
 

 
 

Somatic Activity Sample 
 

 
“Eating Healthy”  
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APPENDIX N: Self-Report Psychopathy Scale: Short Form (SRP:SF; Paulhus et al., 
2016) 

Please rate the degree to which you agree with the following statements. You can be 
honest because your name will be detached from the answers as soon as they are 
submitted. 
 

1 2 3 4 5 
Disagree 
Strongly 

Disagree Neutral Agree Agree  
Strongly 

 
1. I’m a rebellious person. ..................................................................................... _______ 
2. I have never been involved in delinquent gang activity. ................................... _______ 
3. Most people are wimps.  ................................................................................... _______ 
4. I’ve often done something dangerous just for the thrill of it.  .......................... _______ 
5. I have tricked someone into giving me money. ................................................ _______ 
6. I have assaulted a law enforcement official or social worker.  ......................... _______ 
7. I have pretended to be someone else in order to get something.  ..................... _______ 
8. I like to see fist-fights.  ...................................................................................... _______ 
9. I would get a kick out of ‘scamming’ someone.  .............................................. _______ 
10. It's fun to see how far you can push people before they get upset.  .................. _______ 
11. I enjoy doing wild things.  ................................................................................ _______ 
12. I have broken into a building or vehicle in order to steal something or vandalize.

 ........................................................................................................................... _______ 
13. I don’t bother to keep in touch with my family any more.   ............................. _______

 .........................................................................................................................................  
14. I rarely follow the rules. .................................................................................... _______ 
15. You should take advantage of other people before they do it to you.  .............. _______

 .........................................................................................................................................  
16. People sometimes say that I’m cold-hearted. .................................................... _______ 
17. I like to have sex with people I barely know.  .................................................. _______ 
18. I love violent sports and movies. ...................................................................... _______ 
19. Sometimes you have to pretend you like people to get something out of them.

 ........................................................................................................................... _______ 
20. I was convicted of a serious crime. ................................................................... _______ 
21. I keep getting in trouble for the same things over and over.  ............................ _______ 
22. Every now and then I carry a weapon (knife or gun) for protection.  ............... _______ 
23. You can get what you want by telling people what they want to hear.  ........... _______ 
24. I never feel guilty over hurting others.  ............................................................. _______ 
25. I have threatened people into giving me money, clothes, or makeup. .............. _______ 
26. A lot of people are “suckers” and can easily be fooled.  .................................. _______ 
27. I admit that I often “mouth off” without thinking.  ........................................... _______ 
28. I sometimes dump friends that I don’t need any more.  .................................... _______ 
29. I purposely tried to hit someone with the vehicle I was driving. ...................... _______ 
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APPENDIX O: Revised Sociosexual Orientation Inventory (SOI–R; Penke & 
Asendorpf, 2008) 

Note: Only the Behavior (1–3) and Attitude (4–6) items from the SOI–R were included in 
Study 3. 
 
*Indicates modified item from original scale. 
 
Instructions: Please respond honestly to the following questions. 
 
1. With how many different partners have you had sex within the past 12 months? 

▫  ▫  ▫ ▫  ▫  ▫  ▫  ▫  ▫ 
0  1  2  3  4  5–6  7–9  10–19  20 or more 

*2. With how many different partners have you had a one-night stand? 
▫  ▫  ▫ ▫  ▫  ▫  ▫  ▫  ▫ 
0  1  2  3  4  5–6  7–9  10–19  20 or more 

3. With how many different partners have you had sex without having an interest in a 
long-term committed relationship with this person? 

▫  ▫  ▫ ▫  ▫  ▫  ▫  ▫  ▫ 
0  1  2  3  4  5–6  7–9  10–19  20 or more 

4. Sex without love is OK. 
▫  ▫  ▫  ▫  ▫  ▫ ▫  ▫  ▫ 
1 2 3 4 5 6 7 8 9 

Strongly disagree         Strongly agree 
5. I can imagine myself being comfortable and enjoying “casual” sex with different 
partners 

▫  ▫  ▫  ▫  ▫  ▫ ▫  ▫  ▫ 
1 2 3 4 5 6 7 8 9 

Strongly disagree         Strongly agree 
6. I do not want to have sex with a person until I am sure that we will have a long-term, 
serious relationship. 

▫  ▫  ▫  ▫  ▫  ▫ ▫  ▫  ▫ 
1 2 3 4 5 6 7 8 9 

Strongly disagree         Strongly agree 
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APPENDIX P: Parental and Somatic Investment Behavioral Attitude Measures 
(Study 3) 

Instructions: Please rate how much you agree or disagree with the following statements 
(If you do not have children, please answer in the hypothetical). 

Response Scale: Range from 1–7 with the following labels: 1 = Strongly disagree, 4 = 
Neither agree nor disagree, 7 = Strongly agree 

Investment Measure Behavior Items Attitude Items 

Parental 1. I spend time with my or 
others’ children 

4. Parenting is an important 
job 

    

2. I would be willing to take a 
15% pay cut at my job to 
spend more time with my 
children 

5. Being a good parent is 
rewarding 

 3. I connect emotionally to 
family 

6. Parents should sacrifice to 
meet children’s needs 

   

Somatic 1. I spend time being fit and 
watching my weight 

4. It’s important to invest in 
myself 

 
2. I work extra hard to make 
more money or get a 
promotion 

5. It’s rewarding to look after 
myself 

 3. I invest in my long-term 
happiness 

6. It’s better to sacrifice in the 
short-term to gain in the long-
term 
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APPENDIX Q: Correlations using Factor 1 and 2 Psychopathic Traits (Study 3) 

Bivariate Correlations of Outcome Variables with Factor 1 and 2 Psychopathic Traits 

 Factor 1 Factor 2 
1. SRP Total .96** .96** 
2. Age .14* .06 
3. Relationship 
Statusa .04 .08 

4. Parent Statusa .25** .21* 
Behavioral 
Attitudes   

5. Mating  .29** .31** 
6. Parenting –.05 –.09 
7. Somatic –.07 –.05 
Perceptions   
8. Mating .11 .16* 
9. Parenting .08 .20* 
10. Direct 
Somatic .01 .09 

11. Indirect 
Somatic –.13* –.15* 

Mean (SD) 2.33 
(.88) 

2.06 
(.87) 

Scale Range 1–5 1–5 
Cronbach’s 𝛼	 .91 .93 

Note. Variables reflect the manifest variable versions (i.e., averaged scale scores) of our 
latent variables. aPoint-biserial correlation coefficient. SRP = Self-Report Psychopathy 
Scale (Paulhus et al., 2016).  
*p < .05. **p < .001. 
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APPENDIX R: EFA of Parental and Somatic Behavioral Attitude Items (Study 3) 

EFA of Mating, Parenting, and Somatic Items Representing Behavior and Attitudes 
 

Primary 
Loading* Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

SOI-R 1    .636  
SOI-R 2    .874  
SOI-R 3    .949  
SOI-R 4     .687 
SOI-R 5     .982 
SOI-R 6 (R)     .620 
Parent 1 .773     
Parent 2 .815     
Parent 3 .454     
Parent 4  .863    
Parent 5  .781    
Parent 6  .781    
Somatic 1   .442   
Somatic 2   .573   
Somatic 3   .691   
Somatic 4   .841   
Somatic 5   .803   
Somatic 6   .439   

Note. This EFA structure used Oblimin rotation. The same structure with similar loadings 
was found using Varimax rotation. Fit statistics: CFI = .97, RMSEA = .06.  
*No secondary loading exceeded |.20|. All primary loadings are significant at p < .05. 

 

 


