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ABSTRACT 

 

 
Personality trait approaches have proven highly valuable in the study of mental health problems, 

but their value could be enhanced by interfacing trait constructs more clearly with variables in 

the domain of biology.  The current research sought to interface the five factor model (FFM) of 

personality with the triarchic neurobehavioral trait framework, a model that focuses on 

dimensions that have a basis in both behavior and physiology. Study 1 utilized a large sample of 

adults and undergraduates (N = 861) to investigate the intersections of the FFM and triarchic 

models. FFM domains and facets were measured using the NEO-PI-R (Costa & McCrae, 1992), 

while the triarchic dimensions were modeled as latent factors using Confirmatory Factor 

Analysis (CFA). The domains of the FFM showed complex, configural relations with triarchic 

CFA factor scores. Further, this study demonstrated that the NEO-PI-R can be reconfigured to 

index the triarchic model constructs though the construction of item-based NEO-Triarchic scales 

(NEO-Tri) using an established consensus rating approach. The triarchic CFA factors and FFM 

domains predicted significant variance in self-reported antisocial behavior and substance use, 

and this prediction was maintained for reconfigured NEO-Tri scales. Study 2 (N = 212 

undergraduates and adults from the community) utilized data from a multi-domain assessment 

study that included questionnaire inventories, physiological testing, and structured diagnostic 

interviewing, to demonstrate how reconfiguring the FFM to index the triarchic model constructs 

can enhance its predictive association with brain response (a factor defined by event-related 

potentials derived from three separate tasks) while maintaining robust associations with 

symptoms of psychopathology. The current work illustrates the utility of interfacing the FFM 

and triarchic neurobehavioral trait models as a basis for linking psychopathology more 

effectively to neurobiological concepts and measures. The benefits of focusing on 

neurobehavioral trait constructs more broadly as targets of psychopathology research are also 

discussed.  
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CHAPTER 1 

 

INTRODUCTION 

 

 
1.1 General Introduction 

 

Personality trait approaches have proven highly valuable in the study of mental health 

problems, but their value could be enhanced by interfacing trait constructs more clearly with 

variables in the domain of biology.  Though it has long been assumed that personality traits 

relate to the functioning of biological systems (e.g., Allport, 1937; Eysenck, 1947; Tellegen, 

1982), major contemporary models of personality derive from report-based data and thus are 

relatable to biological-systems only after the fact. An alternative approach to individual 

difference research is to focus on neurobehavioral traits (Depue & Iacono, 1989), constructs that 

interface with biological systems and processes as well as with behavioral patterns and problems. 

The triarchic model (Patrick, Fowles, & Krueger, 2009) represents one such approach, as its 

dimensions – boldness, meanness, and disinhibition – comprise transdiagnostic behavioral traits 

considered to reflect variations in basic neurobiological systems.  

The major aim of the current research was to establish a concrete interface between the 

most widely-studied framework for personality, the Five Factor Model (FFM), and an emerging 

neurobehavioral trait framework, the triarchic model.  Specifically, the current research aimed to 

characterize how facets and domains of the FFM relate to traits of the triarchic model, compare 

their associations with clinical problems as assessed by self- and interview-report, and test 

hypotheses regarding their relative relationships with indices of brain response. Drawing on prior 

work interfacing other personality measures to the triarchic model, the present work also 

demonstrated how scales and items from the dominant operationalization of the FFM, the NEO 

Personality Inventory-Revised (NEO-PI-R; Costa & McCrae, 1992), can be reconfigured to 

index the triarchic model constructs.  The project also sought to demonstrate, with specific 

reference to the neurobehavioral construct of inhibitory control, how reconfiguring the NEO-PI-

R to index the triarchic model traits can enhance its predictive association with an established 

brain indicator of externalizing psychopathology—the P300 event-related potential. Altogether, 

the current work provides a foundation for continued research to be conducted using the FFM in 

a manner that better aligns with biology, and reciprocally, to link the triarchic model to the large 
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existing body of knowledge accumulated for the FFM. Future work could utilize large existing 

datasets that contain the NEO-PI-R, measures of psychopathology, and biological measures in 

order to continue elucidating the intersections between psychological traits and neurobiological 

systems constructs. 

 
1.1.1 The Five Factor Model of Personality 

 

A critical first step in conducting personality research is to identify the dispositional 

dimensions along which individuals differ. Although the precise number and nature of the most 

important personality traits remains a contested issue (Cattell, 1957; Costa & McCrae, 1992; 

Eysenck, 1947, 1967; Livesley, 2006; Tellegen, 1985; Zuckerman, Kuhlman, Thornquist, & 

Kiers, 1991), five broad domains have consistently emerged in factor analytic work evaluating 

the covariation of personality descriptors. These factors - Extraversion, Neuroticism, Openness, 

Conscientiousness, and Agreeableness - have been widely studied and demonstrate strong 

predictive power for important life and health outcomes, including academic success, 

relationship satisfaction, and symptoms of physical and mental illness (Ozer & Benet-Martinez, 

2006). Additionally, the Five Factor Model (FFM) (or “Big Five”) has demonstrated strong 

cross-cultural applicability (Allik, 2005; McCrae & Allik, 2002), temporal stability in both 

clinical (Costa et al., 2006; De Fruyt et al., 2006) and community samples (Costa et al., 2000; 

Roberts & DelVecchio, 2000), and a high level of convergence across self, peer, and spouse 

ratings (Costa & McCrae, 1992). 

Extraversion is a dimension reflecting positive emotionality, energy, and sociability. 

Neuroticism, by contrast, describes a broad tendency to experience negative emotions and react 

strongly to stress. Agreeableness describes a tendency to be empathic, cooperative, and trusting. 

Conscientiousness reflects dependability, organization, self-discipline, and achievement-

orientation. Finally, Openness to Experience (more commonly referred to simply as Openness) 

describes one’s tendency to seek out cultural and creative pursuits and hold non-traditional 

beliefs. 

The FFM has been used extensively to study psychopathology. Kotov and colleagues 

(2010) performed a meta-analysis to clarify how the FFM dimensions relate to anxiety, 

depressive, and substance use disorders. All of these diagnostic conditions were associated with 

high Neuroticism and low Conscientiousness, and specific disorders such as dysthymia and 
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social phobia were associated with low Extraversion, whereas Openness and Agreeableness were 

largely unrelated to these forms of psychopathology. The FFM has also been applied to study 

personality disorders (Costa & Widiger, 1994; Lynam & Widiger, 2001), and has demonstrated 

utility in distinguishing different forms of abnormal personality (Reynolds & Clark, 2001), with 

all FFM dimensions in this case contributing to differentiation. In fact, several researchers have 

argued that measures of normal and abnormal personality exist along the same continua 

(Schroeder et al., 1992) and that personality disorders reflect extreme variants of normative traits 

(Miller et al., 2001). 

 
1.1.1.1 Criticisms of the Five Factor Model. There is clear evidence for the utility of 

the FFM in describing psychological phenomena, including psychopathology. One of the largest 

criticisms raised concerning the FFM, however, is that it was developed as a descriptive model, 

rather than a theory-driven model. It is based on the “lexical hypothesis” (Allport, 1961; Galton, 

1884), which presumes that language captures the most important shared experiences of human 

beings. The model does not, however, speak to the underlying causes of these psychological 

experiences. Researchers have sought to identify neurobiological correlates of the FFM a 

posteriori. For example, some have theorized that Extraversion reflects reward sensitivity, and 

using functional MRI have identified brain regions correlated with Extraversion when at rest or 

when viewing positive stimuli (Canli et al., 2001; Deckersbach et al., 2006). However, there has 

been a high level of inconsistency in fMRI and electroencephalographic (EEG) findings for FFM 

traits (DeYoung, 2010; see for example, Matthews & Gilliland, 1999 versus Zuckerman, 2005) 

and the majority of studies to date have focused on Neuroticism and Extraversion; comparatively 

little is known about the neurobiological correlates of Agreeableness, Conscientiousness, or 

Openness. 

Another concern about the FFM is that it does not readily map on to the empirical 

structure of mental disorders. Researchers have identified two broad factors that account for 

systematic comorbidity among common psychiatric conditions: an internalizing factor, which 

represents the shared variance among depressive, anxiety, and fear disorders; and an 

externalizing factor (described further, below) that accounts for variance in common among 

alcohol and other substance use disorders, and antisocial personality disorder (Kendler, Prescott, 

Myers, & Neale, 2003; Krueger, 1999; Krueger, Caspi, Moffitt, & Silva, 1998).  In some models 
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(Clark & Watson, 2006; Krueger, 1999), the internalizing factor is further divided to reflect fear 

(e.g., phobias) and distress disorders (e.g., depression, generalized anxiety). The existence of 

these factors suggests a common etiology among disorders of various types. While Neuroticism 

appears to broadly map on to the internalizing factor, none of the FFM domains map selectively 

onto the externalizing factor. 

Although the FFM domains were originally conceptualized as independent traits, 

research has consistently shown that they are, in fact, correlated dimensions (Digman, 1997; 

McCrae et al., 2008). Markon and colleagues (2005, 2009) have demonstrated that the FFM traits 

can be arranged hierarchically. Specifically, the shared variance among Neuroticism, 

Agreeableness (reversed), and Conscientiousness (reversed) forms a higher order-factor labeled 

α, or Stability (DeYoung, 2006), and the shared variance between Extraversion and Openness 

forms another higher-order factor, β, labeled Positive Emotionality (Markon, Krueger, & 

Watson, 2005) or Plasticity (DeYoung, 2006). Reversed Agreeableness and Conscientiousness 

together identify a Disinhibition factor, organized hierarchically below α, whereas Neuroticism is 

modeled as reflecting Negative Emotionality. The existence of such higher order factors suggests 

shared etiological influences that span across FFM domains. 

 
1.1.2 Biologically-Oriented Models of Personality 

 

In line with these criticisms of the FFM, other personality researchers have argued that a 

valid theory of personality should not be purely descriptive, but should recognize that individual 

differences in behavior are proximal consequences of brain and biological systems (Clark, 2005; 

Cloninger et al., 1993). For example, Eysenck’s (1947) seminal theory of personality, which 

included dimensions of Extraversion, Neuroticism, and Psychoticism (conceptually similar to 

Socialization; Gough, 1960), was informed by the biological concept of genetically-based 

humoral types, which influence arousal of the limbic system. Subsequent to this, Cloninger and 

colleagues (1993) proposed a psychobiological theory of temperament, in which distinct 

dimensions of Novelty Seeking, Harm Avoidance, and Reward Dependence were hypothesized 

to be associated with differing neurotransmitter systems (Cloninger, 1986) that in turn mediated 

behavioral responses to novelty, danger or punishment, and reward cues (Cloninger, 1987). 

Similarly, Tellegen’s (1982) influential theory of personality, which includes broad dimensions 

of Negative Emotionality, Positive Emotionality, and Constraint, describes personality as 
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reflecting variations in genetically-based temperament characteristics. Notably, although 

informed by diverse neurobiological theories, these alternative conceptualizations relate to one 

another.  For example, Tellegen and Waller (2008) described Eysenck’s Psychoticism (P) scale 

(Eysenck & Eysenck, 1991) as relating strongly to the Alienation, Aggression, and (reverse) 

Control scales of the MPQ. Further, these models operationalized in the domain of self-report 

also relate to empirically derived report-based personality models, including the FFM. The 

higher-order dimensions of the MPQ, for instance, can be organized hierarchically in terms of 

the FFM (Church, 1994): Positive Emotionality encompasses Extraversion and agentic 

components of Conscientiousness; Negative Emotionality encompasses Neuroticism and 

Agreeableness; and Constraint encompasses most facets of Conscientiousness and Openness. 

 These alternative models of personality (in some cases dating back several decades), 

which seek to situate the underlying sources of personality in genetics and neurobiological 

systems, are consistent in many ways with contemporary initiatives advocating a revised 

approach to the study of psychopathology. For example, the National Institute of Mental 

Health’s (NIMH) Research Domain Criteria (RDoC; Sanislow et al., 2010) initiative calls for a 

shift away from traditional categorical conceptions of mental disorders to a dimensional 

approach, which relates clinical problems to process-oriented constructs deduced from 

translational research conducted with animals and humans. Constructs within the RDoC matrix - 

such as acute threat (“fear”), potential threat (“anxiety”), reward valuation, response inhibition, 

and reception of facial communication - are encouraged to be studied across multiple levels of 

analysis, from genes to brain circuits and physiology to observable behavior and self- or other-

report.  Beyond mapping physiological and behavioral variables to report-based models of 

personality, including ones referenced to biological systems, RDoC calls for individual 

difference constructs themselves to be reshaped through incorporation of biological concepts and 

measures. 

Patrick and colleagues (Patrick, Durbin, & Moser, 2012; Patrick et al., 2013; Yancey, 

Venables, and Patrick, 2016) have proposed a “psychoneurometric” research strategy for 

reshaping trait constructs in the manner advocated by RDoC.  The psychoneurometric approach 

relies on scale-report measures of neurobehavioral traits, comprising dispositional counterparts 

to RDoC ‘process’ constructs, as initial referents for identifying biological and behavioral trait-
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indicators.  The original trait concepts are then reformulated to incorporate biological and 

behavioral variables along with the original scale measures.   

Two such constructs are inhibitory control capacity and threat sensitivity, corresponding 

to RDoC process constructs of response inhibition and acute threat. Recent research 

demonstrates that scale measures of these traits predict appreciable variance in clinical problems 

including internalizing and externalizing disorders (Nelson et al., 2016) and suicidality 

(Venables et al., 2015), and exhibit reliable physiological correlates, such as P300 response 

amplitude in the case of inhibitory control (Yancey, Venables, Hicks, & Patrick, 2013) and 

aversive startle potentiation in the case of threat sensitivity (Yancey, Vaidyanathan, & Patrick, 

2015). Utilizing established scale and brain-physiological indicators of inhibitory control, Patrick 

et al. (2013) created a cross-domain, psychoneurometric measure of this trait construct and 

demonstrated its predictive validity in relation to diagnostic and neurophysiological criterion 

measures. Along similar lines, Yancey et al. (2016) developed and validated a 

psychoneurometric index of threat sensitivity that combined physiological measures of aversive-

cue reactivity with a scale measure of dispositional fear.  

Demonstrations such as these indicate that neurobehavioral constructs like defensive 

(fear) reactivity and inhibitory control can serve as anchors for cross-domain models that serve to 

connect biological systems/processes to psychological dispositions and affiliated clinical 

expressions. Certain other RDoC-oriented traits have also been cited as further targets for cross-

domain modeling research – in particular, affiliative capacity and reward sensitivity (Patrick & 

Hajcak, 2016; see also: Brislin et al., in press; Proudfit, 2015). 

 
1.1.3 Triarchic Model 

 

A formal neurobehavioral trait framework that has been proposed for investigation of 

psychopathology is the triarchic model (Patrick & Drislane, 2015). While advanced in the 

psychopathy literature (Patrick et al., 2009), the constructs of the model are seen as basic 

biobehavioral dispositions (and in fact, were formulated in part from biological 

systems/measures research) that are relatable to the normative personality and general 

psychopathology literatures. The dimensions encompassed by the triarchic model are labeled 

disinhibition, meanness, and boldness.    
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The first two dimensions of the triarchic model, disinhibition (corresponding to the 

above-noted construct of inhibitory control, in reverse) and meanness, are drawn from the 

externalizing spectrum model (Krueger et al., 2002), a framework for organizing problems and 

traits related to weak impulse control (e.g., substance use disorders, antisocial behavior, 

disinhibitory personality traits). Operationalized in the domain of self-report, the Externalizing 

Spectrum Inventory (ESI; Krueger et al., 2007) models the relation among impulse-related 

problems and traits in terms of a general factor on which scale measures of all such tendencies 

load, along with callous-aggression and substance use subfactors, which account for residual 

variance in scales indexing tendencies in these distinct problem domains. The general factor of 

the ESI is labeled ‘disinhibition’ in the triarchic model, and reflects the general propensity to 

exhibit impulse control problems. Disinhibition is associated with urge-driven behavior, weak 

restraint, hostility and mistrust, and difficulties in emotion regulation. From a personality 

perspective, disinhibition appears to reflect a blending of traits, including impulsivity, hostility, 

and negative emotionality more broadly (Venables & Patrick, 2012). As noted previously, 

Markon (2009) described a higher-order personality factor encompassing FFM dimensions of 

Conscientiousness, Neuroticism, and Agreeableness. Consistent with this, a study by Poy and 

colleagues (2014), which examined associations between the NEO-Personality Inventory 

Revised (NEO-PI-R; Costa & McCrae, 1992) and Triarchic Psychopathy Measure (TriPM; 

Patrick, 2010), found that scores on TriPM Disinhibition were most strongly correlated with low 

Conscientiousness, high Neuroticism, and low Agreeableness. The affective lability displayed in 

highly disinhibited individuals likely reflects aspects of Neuroticism and low Agreeableness, 

whereas their lack of behavioral restraint relates more ostensibly to low Conscientiousness.  

The concept of meanness was inferred from the callous-aggression subfactor of the ESI, 

which entails deficient empathy, various forms of aggression (relational, physical, destructive), 

and dishonesty. Although less transdiagnostic than disinhibition or boldness, meanness is a 

central feature of psychopathy (Drislane, Patrick, & Arsal, 2014), correlates positively with other 

Cluster B personality disorders (Stanley et al., 2013), and is developmentally related to the 

construct of callous-unemotional (CU) traits in the child psychopathology literature (Frick & 

Marsee, 2006). With regard to normal-range personality, meanness, which reflects a 

disagreeable/antagonistic affective and behavioral style, appears to map more specifically onto 

the Agreeableness dimension (reversed) of the FFM (Drislane et al., 2014; Poy et al., 2014). 
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Nevertheless, the Meanness scale of the TriPM is correlated with selected facets from other FFM 

domains as well, such as the (reversed) Warmth facet of Extraversion (Poy et al., 2014). 

Manifest measures of meanness and disinhibition tend to be moderately correlated (r = .4 - .6; 

Drislane et al., 2014; Drislane & Patrick, in press), which coincides with observed associations 

of both dimensions with low Agreeableness.  

The third construct of the triarchic model, boldness, corresponds to the above-mentioned 

neurobehavioral trait of threat sensitivity, in reverse.  It derives from a separate model of the trait 

domain of fear/fearlessness reported by Kramer, Patrick, Krueger, & Gasperi (2012). These 

authors undertook a factor analysis of scale measures of situational fear (i.e., fear in relation to 

specific objects/situations, social contexts, danger/uncertainty, and other stressful circumstances) 

and fearless-dominant/thrill-seeking tendencies, and identified a general factor (‘trait fear’) on 

which all scales loaded. This factor was appreciably heritable and predicted aversive startle 

potentiation (Kramer et al., 2012; see also Vaidyanathan, Patrick, & Bernat, 2009; Yancey et al., 

2016). Other work has shown that scores on this factor predict symptoms of fear-related 

disorders (Nelson et al., 2015; Yancey et al., 2015). Along with this general factor, Kramer et 

al.’s model delineated subsidiary factors labeled “sociability”, “distress”, and “stimulation 

seeking,” accounting for residual covariance (i.e., overlap not attributable to the general factor) 

in scales indexing fearful/fearless tendencies in interpersonal, affective-experiential, and activity-

preference domains.  The implication is that a general disposition to be fearful or fearless 

“projects” into separate domains of psychological functioning, around which structural 

dimensions of general personality models tend to be organized.  

Boldness is conceptualized as the low pole of this fear/fearlessness dimension and entails 

tendencies toward confidence and social assertiveness, emotional resiliency, and 

venturesomeness. The TriPM inventory includes a Boldness scale that correlates negatively with 

Neuroticism as a whole and with certain facets of Agreeableness (Straightforwardness, 

Modesty), and positively with Extraversion and Openness as whole, along with the Competence 

facet of Conscientiousness (Poy et al., 2014). These personality correlates relate, in turn, to the 

behavioral manifestations of boldness in terms of dominant social, interpersonal style (high 

Extraversion and Conscientiousness, low Agreeableness), emotional resilience (low 

Neuroticism), and venturesome activity preferences (high Openness). 
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1.1.3.1 Operationalizing triarchic neurobehavioral constructs. The majority of studies 

conducted on the triarchic model to date (see Patrick & Drislane, 2015, for a review) have 

operationalized its three constructs in the domain of self-report using the 58-item TriPM (Patrick, 

2010), as described above. Scales of the TriPM were constructed to index factors from the 

externalizing and fear/fearlessness structural models described in the preceding section, through 

representation of differing facets (i.e., content scales) of each model. In a like manner, the 

triarchic model constructs can potentially be modeled using facet scales from the NEO-PI-R that 

operate as indicators of each (per Poy et al., 2014). However, a potential limitation of this 

approach is that facet scales of inventories like the NEO-PI-R were not specifically designed to 

index the triarchic model constructs, making it likely that NEO facet scales selected to index 

these constructs will contain content-irrelevant variance (Kramer et al., 2012) and cross-correlate 

in a way that constrains model fit (Hopwood & Donnellan, 2010).  

An alternative approach to indexing the triarchic trait constructs using the NEO-PI-R is to 

utilize individual items that relate more selectively to one or another of these trait constructs. 

This approach has proven effective with other normative and pathological personality inventories 

(Brislin et al., 2015; Drislane et al., 2015a; Hall et al., 2014; Latzman et al., 2016). Drislane and 

Patrick (2016) performed a confirmatory factor analysis (CFA) of the TriPM scales along with 

other triarchic scale measures constructed from items of the Psychopathic Personality Inventory 

(PPI-Tri; Hall et al., 2014), the Youth Psychopathic Traits Inventory (YPI-Tri; Drislane, Brislin, 

et al., 2015a), and the Multidimensional Personality Questionnaire (Tellegen, 1982) – and 

demonstrated that these various scales operate as effective alternative indicators of the same 

underlying latent variable dimensions. It was expected that item-based triarchic scales developed 

from the NEO-PI-R would also perform effectively as indicators in such a model. 

 
1.1.3.2 Interfacing the triarchic model with the RDoC framework. Recent research 

has explicitly connected the triarchic model constructs to RDoC-trait constructs of threat 

sensitivity, inhibitory control, and affiliative capacity (Patrick & Drislane, 2015; Venables et al., 

2015), and progressed toward cross-domain measurement models for each (e.g., Brislin et al., in 

press; Patrick et al., 2013; Yancey et al., 2016; Venables, 2016). From these standpoints, the 

triarchic model represents an emerging biobehavioral trait framework with linkages to the RDoC 
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framework. Dimensions described in this model, therefore, can serve as critical vehicles for 

interfacing psychological traits with neurobiological constructs or measures.   

For example, the meanness construct of the triarchic model is conceptualized as 

interfacing with constructs in the Social Processes domain of the RDoC matrix, including 

affiliation and attachment and reception of facial communication. Deficits in affective processing 

(particularly of fear faces) in children high in CU traits have been demonstrated across 

behavioral, physiological, and neuroimaging studies (Blair, Colledge, Murray, & Mitchell, 2001; 

Marsh & Blair, 2008), and evidence exists for diminished reactivity of the amygdala among 

children high in CU traits (Jones, Laurens, Herba, Barker, & Viding, 2009; Lozier, Cardinale, 

VanMeter, & Marsh, 2014; Marsh et al., 2008). In adults, scores on a self-report measure of 

meanness have been shown to correlate with decreased recognition accuracy for fearful faces and 

reduced amplitude of N170 and P200 brain responses to fearful faces (Brislin et al., in press). 

Boldness, as noted previously, is considered to reflect the low pole of trait fear, which is 

conceptually isomorphic with the RDoC construct of acute threat, and is theorized to reflect 

biologically-based differences in threat sensitivity and mobilization of the brain’s defensive 

reactivity system (i.e., limbic structures). Multi-domain research has begun to model the 

interface of psychological and neurobiological measures of fear and fearlessness as well 

(Vaidyanathan et al., 2009; Yancey et al., 2016). 

The triarchic model construct that has been studied most intensively in cross-domain 

terms is disinhibition. Given what we know of its brain response correlates, this trait dimension 

provides a strong point of reference for illustrating how the triarchic model can be used to 

interface psychological traits with neurobiological measures. 

 
1.1.3.3 Disinhibition. Disinhibition is conceptualized as the neurobehavioral dimension 

of inhibitory control, labeled response inhibition in the RDoC matrix, which reflects frontal-brain 

mediated differences in the capacity to inhibit behavior and regulate affect in the service of non-

immediate goals (Blumer & Benson, 1975; Damasio, Tranel, & Damasio, 1990; Patrick, Durbin, 

& Moser, 2012). Supporting this conception, disinhibitory tendencies show substantial genetic 

overlap with performance on lab task measures of executive functioning (Young et al., 2009). 

Additionally, trait measures of disinhibition show reliable associations with cognitive-brain 

response measures including amplitude of P3 responding in visual processing tasks (Patrick et 
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al., 2006) – also as a function of common genetic influence (Hicks et al., 2007; Yancey et al., 

2013). The current project focuses on disinhibition in particular, as its physiological and 

behavioral correlates are especially well-established (Venables, 2016). 

 
1.1.3.3.1 Reduced P300 amplitude as a marker of disinhibition. Considerable evidence 

has accumulated supporting reduced amplitude of the P300 event-related potential (ERP) brain 

response as a psychophysiological indicator of externalizing proneness. P300 (or simply P3) is a 

positive deflection in the brainwave occurring approximately 300 ms following presentation of 

an infrequent, task-relevant stimulus, and is involved in attentional processing and memory 

updating (Dien, Spencer, & Donchin, 2003; Polich, 2007). Reductions in P3 amplitude have been 

demonstrated for a range of externalizing problems, including drug dependence (Attou, Figiel, & 

Timsit-Berthier, 2001; Biggins, MacKay, Clark, & Fein, 1997; Branchey, Buydens-Branchey, & 

Horvath, 1993), childhood conduct disorder (Bauer & Hesselbrock, 1999; Kim, Kim, & Kwon, 

2001), and adult antisocial behavior (Carlson, Thai, & McLaron, 2009; Patrick, Hicks, Krueger, 

& Lang, 2005; Venables, Patrick, Hall, & Bernat, 2011). In fact, diminished P3 amplitude has 

been observed in children and adolescents at risk for the development of a substance use disorder 

prior to the onset of substance use (Berman et al., 1993; Iacono et al., 2002). 

 
1.1.3.3.2 Disinhibition relates to performance on executive function tasks. Executive 

function (EF) can be measured behaviorally in the laboratory using various tasks that index 

processes such as memory updating, set shifting, and response inhibition. Miyake and Friedman 

(2012) reported that covariance among tasks of these types can be modeled in terms of a 

common executive function (EF) factor. Further, specific tasks – Stroop, anti-saccade, and stop 

signal – loaded onto an inhibitory control subfactor. Young and colleagues (2009) found that 

performance on these inhibitory control tasks was strongly correlated with a latent measure of 

disinhibitory proneness, and this association was genetically mediated.  

Drawing on these findings for P3 response and EF task performance, Venables (2016) 

has demonstrated in a new participant sample that scale measures of disinhibition correlate both 

with alternative variants of P3 and with different task-behavioral indices of EF. Based on this, 

Venables was able to model a cross-domain (‘psychoneurometric) inhibition-disinhibition factor 

reflecting the common variance amongst indicators of this trait construct from domains of self-

report (i.e., scale measures), neurophysiology (i.e., variants of P3 response), and behavior (i.e., 
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performance on EF tasks). The current study focuses on the first of these two domains, scale-

report and P3 brain response, to illustrate how reconfiguring traits from the FFM can improve the 

ability to relate personality variables with neurobiological-systems measures. 

 
1.1.3.4 Summary. The triarchic model constructs are readily relatable to general models 

of personality, including the FFM, and connect directly to neurophysiology and behavior – and 

systematic work has been done to quantify these constructs explicitly in neurobehavioral terms. 

Operationalizing these dimensions in a cross-domain manner can help to improve prediction of 

criterion measures that are distal in measurement terms from self-report, particularly those based 

in neurobiology (Patrick et al., 2012, 2013; Yancey et al., 2015). Critically, however, existing 

demonstrations of operationalizing neurobehavioral traits using a cross-domain 

psychoneurometric approach have shown that such operationalizations continue to retain 

prediction to important psychological criteria, like symptoms of psychopathology (Patrick et al., 

2013; Yancey et al., 2016). This analytic approach recognizes that the triarchic dimensions are 

“open constructs” (Meehl, 1986), subject to revision upon the accumulation of knowledge. By 

operationalizing the triarchic dimensions across various domains of measurement – such as self- 

or other-report, behavioral performance on lab tasks, neurophysiological indicators, 

neuroendocrinology, or genomic variation – our notion of the nature of these constructs can shift 

and ultimately inform our understanding of the intersections of personality, psychopathology, 

and neurobiology. 

 
1.1.4 Present Study 

 

The present research consists of two studies utilizing separate specialized datasets to (1) 

characterize how the five-factor model of personality as operationalized by the NEO-PI-R 

interfaces with the triarchic neurobehavioral traits modeled as latent variables (Drislane & 

Patrick, in press), and (2) illustrate how this interface can help to advance neurobiological 

research on psychopathology.  

Study 1 undertook latent-variable modeling of data from a large questionnaire-

administration sample, along with psychometric scale-development work, to demonstrate how 

scales and items from the dominant operationalization of the FFM, the NEO Personality 

Inventory-Revised (NEO-PI-R; Costa & McCrae, 1992), can be reconfigured to index the 
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triarchic model constructs. The broad aims of this study were to (1) characterize how the FFM 

trait framework as indexed by the NEO-PI-R interfaces with the constructs of the triarchic 

model, and (2) reconfigure scores on the NEO-PI-R to index the neurobehavioral dimensions of 

the triarchic model, in order to enhance predictive relations of NEO FFM-assessed personality 

with neurobiological measures. Major hypotheses of this study were that (1) domain-level scores 

for the NEO-PI-R will show complex, configural relations with latent triarchic dimensions, and 

(2) the triarchic dimensions can be effectively indexed by reconfiguring the FFM, either at the 

facet scale level (Poy et al., 2014) or at the item-level, using a construct-mapping approach 

employed in previous studies (e.g., Drislane et al., 2015; Hall et al., 2014). It was hypothesized 

that the item-level approach would provide a clearer interface with the triarchic model 

dimensions than the scale-based approach due to issues of content complexity (i.e., content 

captured in FFM facet scales that is construct irrelevant) and overlap (i.e., cross correlation of 

FFM facets across triarchic dimensions).  

Study 2 utilized data from a multi-domain assessment study that included questionnaire 

inventories, physiological testing, and structured diagnostic interviewing, to demonstrate, with 

specific reference to the neurobehavioral construct of inhibitory control, how reconfiguring the 

NEO-PI-R to index the triarchic model constructs can enhance its predictive association with an 

established brain indicator of externalizing proneness—the P300 event-related potential – while 

maintaining robust associations with symptoms of psychopathology. The broad aims of this 

study were to (1) illustrate patterns of convergent and discriminant validity for latent triarchic 

factors with DSM psychopathology-symptom and P3 brain-response criterion measures 

(focusing in particular on the dinhibition-P3 association), and (2) to improve predictive relations 

of NEO FFM personality scores with these criterion measures by reconfiguring them to align 

with the triarchic model. Major hypotheses of this study were that: (1) both the FFM and 

triarchic model operationalizations would predict significant variance in symptoms of 

psychopathology, and (2) the disinhibition dimension from the triarchic model and FFM-

estimated scores on this dimension (i.e., reflecting a composite of disinhibition-relevant NEO-PI-

R scales or items) would predict diminished brain response (P3) amplitude, whereas scores on 

the FFM domains would show weak or negligible associations with brain responding. Findings 

in line with prediction would illustrate the utility of interfacing the FFM and triarchic 
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neurobehavioral trait models as a basis for linking psychopathology more effectively to 

neurobiological concepts and measures.  
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CHAPTER 2 

 

STUDY 1 METHODS 
 
 

2.1 Study 1 Method 

 
2.1.1 Participants 

 

Data for Study 1 consisted of questionnaire measures collected for two samples of 

undergraduates (overall N = 861) from separate public universities in the Southeastern United 

States. Sample 1 consisted of 611 undergraduates (58.6% female, M age= 18.8, SD= 1.35). The 

racial composition of this sample was 85.1% Caucasian, 6.9% African American, 2.9% Asian, 

0.5% Native American, 0.3% Hawaiian or Pacific Islander, 3.8% other and 0.5% missing racial 

information. Additionally, 20.5% of the sample identified as having Hispanic or Latino ethnicity. 

Sample 2 was composed of 250 participants (56% female, M age= 20.6, SD= 3.43) from a 

different university. Participants in this sample were older on average (t[859]= -10.9, p<.001) 

and more racially diverse (χ² =19.52 p=.002) than those in sample 1. Specifically, the racial 

composition of sample 2 was 71.6% Caucasian, 13.2% African American, 4% Asian, 0.8% 

Native American, 0.4% Hawaiian or Pacific Islander, 8% other and 2% missing racial 

information; 22.5% of this sample self-identified as Hispanic or Latino. The two samples did not 

differ in terms of gender (χ² = 0.49, p=.48) or TriPM total scores (t[505]=.37, p=.21). Given only 

minor differences in demographic characteristics, the two samples were combined for the present 

study, resulting in a total sample of 861 participants. 

 
2.1.2 Procedure 

 

Before completing questionnaires, participants provided written informed consent. The 

questionnaires were administered online at each study site via a secure survey database to 

streamline the data collection process. Participants completed the study for course credit and all 

measures and administration procedures were approved by the Institutional Review Board at 

each university. 
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2.1.3 Measures 

 
2.1.3.1 NEO Personality Inventory-Revised (NEO-PI-R). The NEO-PI-R (Costa & 

McCrae, 1992) is a 240-item self-report inventory that indexes each of the FFM domains 

(Neuroticism, Extraversion, Openness to Experience, Agreeableness, and Conscientiousness) 

through lower-order facet scales (six per domain). Items are rated using a 5-point Likert scale 

ranging from ‘strongly disagree’ to ‘strongly agree’. The NEO-PI-R has been shown to have 

good reliability and validity across a range of samples and cultures (Allik, 2005; Costa et al., 

2000, 2006; De Fruyt et al., 2006; Roberts & DelVecchio, 2000) and scores are associated with a 

variety of psychosocial outcomes (Ozer & Benet-Martinez, 2006). In the current study, internal 

consistency (Cronbach’s alpha) for domain scores ranged from .86 (Openness) to .91 

(Conscientiousness), with alpha coefficients somewhat lower for facet scores (.50 [Actions facet 

of Openness] to .80 [Self-Discipline facet of Conscientiousness]).  

 
2.1.3.2 Triarchic Psychopathy Measure (TriPM). The TriPM (Patrick, 2010) is 

composed of 58 items answered using a 4-point Likert scale (true, somewhat true, somewhat 

false, false), organized into three subscales reflecting the triarchic model constructs; Boldness, 

Meanness, and Disinhibition. Scores for the three subscales can be summed to yield a total 

psychopathy score.  Items that compose the disinhibition and meanness subscales index the 

general externalizing and callous-aggression factors of the Externalizing Spectrum Inventory, 

respectively (ESI; Krueger, et al., 2007; Venables & Patrick, 2012). The boldness scale is 

composed of items that reflect fearless dominant tendencies as represented in a structural model 

of trait fear and fearlessness (Kramer et al., 2012). Empirical studies have demonstrated 

meaningful patterns of convergent and discriminant validity for the TriPM subscales in relation 

to other measures of psychopathy and normal-range personality traits across both community and 

forensic samples (Drislane, et al., 2014; Sellbom & Philips, 2013; Stanley, et al., 2013). Within 

this sample, scores on TriPM Meanness and Disinhibition were moderately correlated (r = .52), 

whereas TriPM Boldness was weakly correlated with both Meanness (r = .12) and Disinhibition 

(r = -.12). Internal consistencies for the TriPM as a whole and its Boldness, Meanness, and 

Disinhibition subscales in the current sample were .87, .82, .88, and .84, respectively.  

 



17 

2.1.3.3 Psychopathic Personality Inventory-Based Triarchic (PPI-Tri) Scales. The 

PPI-Tri scales (Hall et al., 2014) are measures of the triarchic model constructs derived from the 

items of the PPI using the consensus-rating approach. Items are rated on a 4-point Likert scale 

(true, somewhat true, somewhat false, false) and yield scores on three subscales, PPI-Boldness 

(26 items), PPI-Meanness (20 items), and PPI-Disinhibition (20 items). Across both community 

and incarcerated samples, the PPI-Tri subscales demonstrate effective convergent and divergent 

validity in relation to measures of psychopathy, including the factors/facets of the Psychopathy 

Checklist-Revised (PCL-R; Hare, 2003) and the subscales of the TriPM, as well as self-report 

measures of normal range personality and psychosocial functioning (Hall et al., 2014). Internal 

consistency was high for each of the PPI-Tri subscales in the current sample (αs for Boldness, 

Meanness, and Disinhibition were .84, .84, and .75, respectively).  

 
2.1.3.4 Youth Psychopathic Traits Inventory-Based Triarchic (YPI-Tri) Scales.  The 

YPI-Tri (Drislane et al., 2015a) scales were developed, also using a construct-rating approach, to 

index boldness, meanness, and disinhibition using items from the YPI, a self-report psychopathy 

measure designed for use with adolescents and young adults. Items are answered using a 4-point 

Likert scale (true, somewhat true, somewhat false, false). The current study administered only 

the 14- and 10-item Disinhibition and Meanness scales of the YPI-Tri, given previous findings 

demonstrating less effective representation of boldness in this measure (Drislane et al., 2015a). 

Internal consistencies for YPI-Meanness and YPI-Disinhibition in the present study were 

acceptable (αs = .80 and .79, respectively).  

 
2.1.3.5 Multidimensional Personality Questionnaire-Based Boldness Scale (MPQ-

Boldness). The MPQ-Boldness scale is a 16-item scale consisting of items of the 

Multidimensional Personality Questionnaire-Brief Form (MPQ-BF; Patrick, Curtin, & Tellegen, 

2002) that index the construct of boldness (Brislin, et al., 2015).1 Items in this scale reflect high 

levels of social potency and low levels of harm avoidance and stress reactivity. Internal 

consistency for this scale in the current sample was .72.  

 
2.1.3.6 Crime and Analogous Behavior Scale (CAB). The CAB (Miller & Lynam, 

2003) is a self-report checklist of antisocial-externalizing behaviors (i.e., criminal acts, drug use, 

gambling, and intimate partner violence). Only the substance use and antisocial behavior 
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subscales of the CAB were administered in the current study. The substance use subscale is 

composed of seven items that ask about use of a variety of substances including alcohol. The 

antisocial behavior subscale consists of 10 items reflecting antisocial acts such as breaking and 

entering and assault. Items are scored using a yes/no format, reflecting whether the participant 

endorsed ever having engaged in a given behavior or used a particular drug.  Scores on the 

antisocial scale can vary from 0-10 (in the current study, M = .97, SD = 1.34) whereas scores on 

the drug use scale can range from 0-6 (M = 1.90, SD = 1.45). Internal consistencies for these two 

subscales in the current sample were .65 and .70. 

 
2.1.4 Hypotheses and Data Analytic Plan 

 
2.1.4.1 Specific Aim 1: Delineate relationships between FFM factors/traits and latent 

triarchic dimensions. The present research sought to replicate and extend prior work (Poy et al., 

2014) by examining associations of domain and facet level scores of the NEO-PI-R with the 

dimensions of the triarchic model operationalized as latent variables. Using the same indicators 

employed by Drislane and Patrick (in press), it was hypothesized that a correlated three-factor 

latent variable model would provide effective fit to the data.  

 
2.1.4.1.1 Data screening and analytic approach. The data were examined for missing 

data, outliers, skewness, and kurtosis. Univariate outliers were identified and recoded to be no 

greater or less than two interquartile ranges from the median. Inspection of scatter plots was 

performed to detect bivariate outliers. To determine if multivariate outliers were present, cases 

were sorted by Mahalanobis distance and a conservative probability estimate (p<.001) for a case 

being an outlier was used. Participants missing >25% of items (n = 35) or whom responded 

randomly or inconsistently to questionnaires (n = 20), or had bivariate or multivariate outliers (n 

= 17) were identified and excluded from analyses, resulting in a final sample size of 789.    

Confirmatory Factor Analysis (CFA) was performed using Mplus (Version 7; Muthén & 

Muthén, 1998-2013) to evaluate the fit of a correlated three-factor latent variable model of the 

triarchic trait dimensions using the subscales of the TriPM, PPI-Tri, YPI-Tri, and MPQ-Boldness 

as manifest indicators. These indicators are largely equivalent to those used by Drislane and 

Patrick (in press), who modeled data from a separate sample; the only difference is that the 

MPQ-based measure of Boldness comprises an item-based scale from a mid-length (155-item) 
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version of the MPQ rather than a regression-estimated score computed from subscales of a very 

brief (35-item) MPQ version.  The CFAs were based on covariance matrices, and analyses were 

conducted using full information maximum likelihood estimation to account for missing data.  

Model fit of alternative CFA models was assessed using multiple quantitative indices, as 

each index of fit has its weaknesses and there is no consensus regarding the absolute best 

approach to assessing model fit (MacCallum & Austin, 2000). First, the overall fit of the model 

was examined using the chi-square statistic. The p-value associated with the chi-square test is the 

probability of obtaining the observed variance-covariance matrix if the model is true for the 

population.  Thus, a nonsignificant chi-square value is desired.   However, this index is sensitive 

to sample size and tends to yield a significant value with large samples (Bentler & Bonett, 1980), 

so other statistics were used to assess the fit as well. The comparative fit index (CFI) and Tucker-

Lewis index (TLI) were computed as indices of relative fit. These measures tend to be less 

affected by sample size and more sensitive to model misspecification (i.e., additional parameters 

that do not improve the fit of the model) (Marsh, Balla, & McDonald, 1998). For CFI and TLI, 

larger values indicate a better fit of the hypothesized model. Traditionally, values of.90 or above 

are considered to reflect acceptable fit and .95 or above are considered excellent fit (Hu & 

Bentler, 1995). The root-mean-square error of approximation (RMSEA) was calculated as an 

indicator of absolute fit. This statistic is used to evaluate how well the model-generated 

covariance mimics the population covariance when parameter estimates are optimally chosen. 

Smaller values indicate smaller residual error, consistent with better overall fit. For RMSEA, 

values between .05 and.08 indicate an acceptable fit, while values above .10 are considered to 

indicate poor fit (Hu & Bentler, 1998). The Bayesian information criterion (BIC) was included as 

an additional index of model fit.  BIC indexes the efficiency of confirmatory model parameters 

in accounting for observed data while taking into account the complexity of the model. BIC 

produces lower values for models superior in both fit and parsimony. Factor scores from the 

best-fitting model were saved to be used in subsequent analyses.  

 
2.1.4.1.2 Associations for FFM domains and facets. Per the findings of Poy et al. 

(2014), the triarchic factors were hypothesized to reflect a complex blending of FFM domains 

(see also Stanley et al., 2013). The boldness factor was expected to show moderate-level 

associations with the Extraversion (+) and Neuroticism (-) domains of the NEO-PI-R, and more 
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modest associations with Agreeableness (-), Openness (+), and Conscientiousness (+) domains. 

It was hypothesized that the triarchic meanness factor would show a strong selective association 

with NEO FFM Agreeableness (r ≈ -.70). Additionally, it was expected that scores on the 

meanness factor would be associated to a lesser degree with selected facets of the NEO-PI-R’s 

Extraversion (-), Openness (-), and Neuroticism (+) domains, to a lesser degree. Disinhibition 

factor scores were predicted to show moderate-level associations with NEO FFM domains of 

Conscientiousness (-) and Neuroticism (+). Additionally, in light of findings from prior work 

(Poy et al., 2014; Drislane et al., 2014), disinhibition was also expected to show a modest 

association with the Agreeableness (-) domain. 

Scores for the latent triarchic factors were computed based on the best-fitting CFA 

model.  Pearson correlation coefficients were used to quantify patterns of association between 

these triarchic factor scores and domain and facet scores of the NEO-PI-R. Additionally, 

regression analyses were used to assess the unique contribution of each triarchic factor to 

prediction of the various FFM traits and domains. In each case, all three triarchic factors were 

entered concurrently into a regression model as predictors of the target criterion. A conservative 

alpha of p<.001 was used in tests of statistical significance to decrease the likelihood of Type I 

error due to multiple comparisons. In order to facilitate comparisons with Study 2 (see below), 

correlation and regression analyses were also be performed for alternative operationalizations of 

the FFM domains using the subset of items of the NEO-PI-R that comprise its brief, 60-item 

“Five Factor Inventory” version (NEO-FFI).  

 
2.1.4.1.3 Associations for scale-defined FFM triarchic dimensions. To further explore 

the intersection of these two models, CFA models were performed for each triarchic trait 

dimension in which conceptually relevant NEO-PI-R facets shown by Poy et al. (2014) to 

correlate more with that dimension than the other two were used as latent variable indicators. 

Bifactor models and the inclusion of correlated residual terms were evaluated to account for 

interdependence of facet-scale indicators from common FFM domains. A latent boldness factor 

was specified using the following scale indicators: Assertiveness, Gregariousness, and 

Excitement Seeking scales from the Extraversion domain, and Anxiety, Self-Consciousness, and 

Vulnerability scales from the Neuroticism domain. Neuroticism facets were expected to load 

negatively on the latent boldness factor. A latent meanness factor was specified using scales as 
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follows: reversed Altruism, Compliance, Straightforwardness, and Tendermindedness from the 

Agreeableness domain, and reversed Warmth from the Extraversion domain. Finally, a latent 

disinhibition factor was specified using the following scale indicators: Impulsiveness and Angry 

Hostility from the Neuroticism domain, and Deliberation, Dutifulness, Self-Discipline, and Order 

from the Conscientiousness domain. Conscientiousness facets were expected to load negatively 

on the latent disinhibition factor.  Owing to the complexity of modeling personality data, it was 

expected that these models would require modification indices to approach adequate fit 

(Hopwood & Donnellan, 2010). Factor scores from the best-fitting NEO-PI-R facet-based CFAs 

were saved in order to examine associations with the latent triarchic factors specified by Drislane 

and Patrick (in press). Correlations of the respective latent factors were expected to be very high 

(r = .7-.8) and demonstrate patterns of discriminant validity similar to other operationalizations 

of the triarchic model constructs (e.g., latent NEO-facet-meanness was hypothesized to correlate 

moderately with Drislane and Patrick [in press] latent disinhibition factor and modestly with 

latent boldness factor).  

 
2.1.4.1.4 Associations for item-based FFM triarchic scales. Item-based scale measures 

of the triarchic dimensions were also developed from the NEO-PI-R using a well-validated 

consensus rating approach (Brislin et al., 2015; Drislane et al., 2015a; Hall et al., 2014; Latzman 

et al., 2016). Clinical psychology graduate students (n = 5) independently rated each of the NEO-

PI-R’s 240 items for conceptual fit with each of the triarchic constructs, using narrative 

descriptions of these constructs as referents. Items rated as strongly representative of either high 

or low levels of a construct by at least 4 of the 5 raters were selected as candidate items for each 

scale. Provisional scales were then refined based on internal measurement properties including 

item-total correlations and cross-correlations: Items were dropped if they showed weak 

convergence with other candidate items within a scale, or correlated excessively with items of 

other scales. Other items from the NEO-PI-R with moderate-level consensus ratings were then 

evaluated as potential replacements for ones dropped. These procedures were applied iteratively, 

with effects of adding or removing items evaluated step-by-step, and priority for retention given 

to items initially rated as strongly indicative of a trait across all raters.  

NEO-Tri scales were expected to demonstrate very strong correlations (r > .70) with their 

respective latent factors. Additionally, to further illustrate that NEO-Tri scales measure these 
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constructs in ways similar to other triarchic construct operationalizations, the NEO-Tri scales 

were included as fourth indicators in a CFA model of the triarchic dimensions. Inclusion of these 

scales as manifest indicators was expected to result in no decrement of fit to the model, and 

factor loadings of the NEO-Tri scales were expected to be comparable to factor loadings for 

other manifest indicators.  

In order to facilitate analyses in Study 2, triarchic scores were also computed using the 

subset of items that comprise the 60-item NEO-FFI. Theta estimates for the each of the NEO-Tri 

scales were computed using the response function imputation method (Sijtsma & Van der Ark, 

2003) based on partial data available through the reduced FFI item set.  This approach is based 

on item response theory (IRT), and uses the estimated item response function to impute item 

scores for target constructs.  

 
2.1.4.2 Specific Aim 2: Compare associations between FFM domains and latent 

triarchic factors with self-reported antisocial behavior. It was hypothesized that both the 

latent triarchic factors and NEO-PI-R domain scores would account for significant variance in 

self-reported antisocial behavior as measured by the CAB. It was expected that the disinhibition 

factor would provide the strongest unique prediction of variance in scores on the CAB, with 

meanness and boldness factors also contributing to a lesser degree (Patrick & Drislane, 2015). 

Meanness factor scores were hypothesized to correlate more strongly with the antisocial behavior 

subscale of the CAB than the drug use subscale. With regard to the FFM, it was hypothesized 

that NEO-PI-R Agreeableness and Conscientiousness would both be inversely associated with 

scores on the CAB (Lynam & Miller, 2015). 

Pearson correlation coefficients and regression analyses were used to examine patterns of 

convergent and discriminant validity between NEO-PI-R domains, triarchic factors, and scores 

on the CAB. In order to evaluate the relative prediction of FFM domains versus triarchic factors 

in predicting CAB scores, a series of hierarchical regression analyses were also performed. In 

one set of analyses, the five FFM domains of the NEO-PI-R were entered as predictors of CAB 

scores (Antisocial Behaviors, or Drug Use), and then the triarchic factors were entered as 

predictors in Step 2. The change in R² for the model was examined in order to evaluate the extent 

to which the triarchic factors predict variance in CAB scores above and beyond the NEO-PI-R. 
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In the other set of hierarchical regression analyses, the triarchic factors were entered as 

predictors of CAB scores in Step 1 followed by the FFM domains in Step 2. 

Pearson correlation coefficients and regression analyses were also used to evaluate 

patterns of convergent and discriminant validity between the reconfigured NEO-PI-R triarchic 

(NEO-Tri) scales and scores on the CAB. Associations between the NEO-Tri scales and CAB 

were hypothesized to be more similar to the correlations observed for latent triarchic factors and 

CAB than the standard FFM domain scores. 
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CHAPTER 3 

 

STUDY 1 RESULTS AND DISCUSSION 

 

 
3.1 Study 1 Results 

 
3.1.1 Specific Aim 1: Delineate Relationships Between FFM Factors/Traits and Latent 

Triarchic Dimensions 

 
3.1.1.1 Descriptive statistics for indicator variables. Ms, SDs, and intercorrelations for 

the various manifest score variables used in the structural analyses are presented in Table 1. All 

manifest indicators of each latent factor (boldness, meanness, disinhibition) were significantly 

correlated with one another (rs >.57, p<.001). Also, indicators of meanness were significantly 

related to indicators of disinhibition, but at lower levels (Median r = .33) than among meanness 

indicators themselves (Mdn r = .67). Correlations between indicators of boldness and meanness, 

and between indicators of boldness and disinhibition, were more modest and largely 

nonsignificant (Mdn rs = .14 and -.01). These results indicate that the manifest score variables 

cohere together as indicators of the triarchic constructs, but are not entirely independent of one 

another.  

 
3.1.1.2 Evaluation of alternative structural models. Based on previous published work 

(Drislane & Patrick, in press), the fit of a correlated three-factor model that specified distinct 

higher-order factors of Boldness, Meanness, and Disinhibition and included two correlated 

residual terms (between TriPM Meanness and TriPM Disinhibition, and YPI Meanness and YPI 

Disinhibition) was evaluated. The covariance between latent Boldness and latent Disinhibition 

was set to zero, based on theory and empirical evidence that these dimensions are orthogonal. 

The fit of alternative CFA models specifying one and two factors were also evaluated as nested 

alternatives to the three-factor, triarchic model. All models were identified, indicating that a 

unique set of parameter estimates was obtained for each. Fit indices for the differing models are 

presented in Table 2.  

Results paralleled those reported by Drislane and Patrick (in press). Both a one-factor 

(χ²[27] = 2549.23, RMSEA = .344, CFI = .36, and TLI = .15) and an uncorrelated two-factor 

model (χ²[27] = 974.14, RMSEA = .211, CFI = .76, and TLI = .68) provided inadequate fit to the 
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data. In turn, a three-factor model fit the data significantly better than either the one factor 

(∆χ²[2] = 706.25, p<.001) or two-factor models (∆χ²[2] = 2281.34, p<.001); however, the fit of 

this model was still less than adequate (χ²[25] = 267.89, RMSEA = .11, CFI = .94, and TLI = 

.91). As such, modification indexes (MIs) were evaluated and applied to improve the overall fit 

of the model. Mirroring findings reported by Drislane and Patrick (in press) in an independent 

dataset, the largest MIs were between TriPM-Meanness and Disinhibition, and YPI-Meanness 

and Disinhibition (91.01, 42.86). Including correlated residual terms for each of these scale pairs 

significantly improved model fit (∆χ²[2] = 121.38, p<.001), resulting in adequate fit for the 

modified three-factor model (χ²[23] = 146.51, RMSEA = .083, CFI = .97, and TLI = .95). This 

model produced a significant chi-square value, but as noted earlier this is likely attributable to 

large sample size. The observed relations among the latent variables were consistent with those 

reported by Drislane and Patrick (in press): Latent Meanness covaried moderately with latent 

Disinhibition (.51) and more modestly (but significantly) with latent Boldness (.18), and when 

latent Boldness and Disinhibition were allowed to covary rather than fixing their association at 

zero, no improvement in model fit was evident. The three-factor model including two correlated 

error terms is depicted in Figure 1, with factor loadings reflecting standardized parameter values.  

 
3.1.1.3 Associations for FFM domains and facets. To characterize associations between 

latent triarchic factors and FFM domains and facets, bivariate-r and regression analyses were 

performed utilizing factor scores for the best-fitting three-factor model just described (estimated 

using least-squares regression) as predictors and scores on the NEO-PI-R as criteria. These 

findings are presented in Table 3, and summarized below. 

Consistent with hypotheses, the Boldness factor showed moderate-level associations with 

the Extraversion (r = .52) and Neuroticism (r = -.54) domains of the NEO-PI-R, and more 

modest associations with its Openness (r = .16) and Conscientiousness (r = .22) domains. Also 

as expected, latent Boldness showed a negative directional association with NEO-PI-R 

Agreeableness in the current sample (r = -.08), but the magnitude of this association was weaker 

than in previous published studies (Drislane et al., 2014; Drislane & Patrick, in press; Miller et 

al., 2016; Poy et al., 2014) and its associated p value (.025) did not meet the strict threshold for 

significance used in current analyses (.001).  With regard to NEO-PI-R facets, the Boldness 

factor showed selective associations with the Self-Consciousness facet of Neuroticism (β = -.49),  
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the Assertiveness (β = .59) and Activity facets of Extraversion (β = .49), and the Ideas facet of 

Openness (β = .30), and was also strongly (though non-uniquely) associated with the Anxiety (β 

= -.50) and Vulnerability facets of Neuroticism (β = -.51).  

As hypothesized, the Meanness factor showed a very strong negative association with 

NEO-PI-R Agreeableness (r = -.73) and emerged as the only unique predictor of this FFM 

domain when all three triarchic factors were entered as concurrent predictors in a regression 

model (β = -.69). The Meanness factor was more modestly associated (negatively in each case) 

with Extraversion (r = -.23), Openness (r = -.31), and Conscientiousness (r = -.28). At the facet 

level, the Meanness factor displayed strong negative associations with all facets of 

Agreeableness (βs = -.36 [Trust] to -.61 [Altruism]), the Warmth (β = -.61) and Positive 

Emotions (β = -51) facets of Extraversion, and Openness to Feelings (β = -.52). 

Disinhibition factor scores displayed a very strong negative relationship with the NEO-

PI-R domain of Conscientiousness (r = -.70), and a moderate positive association with 

Neuroticism (r = .41). Additionally, the Disinhibition factor showed a moderate negative 

relationship with Agreeableness (r = -.47), but this association appeared largely attributable to 

overlap with latent Meanness, as the beta coefficient for Disinhibition in the joint regression 

model was negligible (β = -.09). Disinhibition factor scores were strongly associated with all 

facets of Conscientiousness (βs = -.44 [Achievement Striving] to -.69 [Deliberation]), and with 

the Impulsiveness (β = .54) and Vulnerability (β = .47) facets of Neuroticism, while showing low 

to moderate associations with other Neuroticism facets (βs =.19 [Self-Consciousness] to .39 

[Depression]). 

To facilitate comparison with analyses in Study 2, which administered only the subset of 

60 items that comprise the NEO Five Factor Inventory (NEO-FFI), Table 3 also presents results 

from correlation and regression analyses for FFM domains as represented in the NEO-FFI. 

Results were similar to those observed for the full NEO-PI-R domain scores. Correlations 

between the full NEO-PI-R and short NEO-FFI domain scores were very high (rs = .90, .92, .87, 

.86, and .90, for Neuroticism, Extraversion, Openness, Agreeableness, and Conscientiousness, 

respectively).  
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3.1.1.4 FFM facet and item-based operationalizations of triarchic dimensions. 

 
3.1.1.4.1 FFM-facet models. To further explore the intersection of these two models, a 

series of CFAs were performed for each triarchic dimension using conceptually relevant NEO-

PI-R facets as latent variable indicators. Fit indices for the differing models are presented in 

Table 4.  

The best fitting model for boldness (χ²[2] = 5.32, RMSEA = .046, CFI = 1.00, and TLI = 

.98) was a bifactor model in which the specified facets of Assertiveness (E), Excitement-Seeking 

(E), Self-Consciousness (N), Vulnerability (N), and Anxiety (N) all loaded on the Boldness 

general factor, and residual variance in Self-Consciousness, Vulnerability, and Anxiety was 

accounted for by specifying a Neuroticism subfactor (see Figure 2). Although this model 

evidenced good fit, a notable limitation is that the general factor of the model was defined much 

more strongly by NEO-PI-R Assertiveness (loading = .95) than by the other NEO facet-scale 

indicators (loadings = |.20 to .34|). The NEO facet of Gregariousness (E) was also evaluated as 

an indicator of the general boldness factor, but this facet showed a negligible loading and was 

dropped from subsequent analyses. 

The best fitting model for meanness (χ²[3] = 13.63, RMSEA = .067, CFI = .99, and TLI = 

.97) was a modified one-factor model using reverse-scored NEO facets of Altruism (A), 

Tendermindedness (A), Compliance (A), Straightforwardness (A), and Warmth (E) as observed 

indicators, and which included correlated residual terms for Altruism with Warmth and 

Compliance with Straightforwardness (see Figure 2). Loadings of the facet scale indicators on 

the general factor of this model were quite evenly balanced (.55 to .76). 

The best fitting model for disinhibition (χ²[2] = 10.89, RMSEA = .075, CFI = .99, and 

TLI = .95) was a bifactor model in which the specified facets of Impulsiveness (N), Angry 

Hostility (N), Self-Discipline (C), Deliberation (C), and Dutifulness (C) all loaded on the 

Disinhibition general factor, and residual variance in Self-Discipline, Deliberation, and 

Dutifulness was accounted for by specifying a Conscientiousness subfactor (see Figure 2). Some 

imbalance was evident among indicators in this model, with Impulsiveness loading substantially 

(.89) and the other NEO facet scales loading moderately (|.34 to -.47|). Order (C) was also 

evaluated as an indicator of the general disinhibition factor, but this facet showed a 

nonsignificant loading and was dropped from subsequent analyses.  



28 

3.1.1.4.2 NEO-PI-R item-based triarchic scales (NEO-Tri). Item-based scale measures 

of the triarchic dimensions were developed from the NEO-PI-R using a well-validated consensus 

rating approach (Brislin et al., 2015; Drislane et al., 2015a; Hall et al., 2014; Latzman et al., 

2016). Items that were rated as being strongly representative of either high or low levels of a 

given construct by at least 4 of the 5 raters were selected as candidate items for each scale. The 

initial number of candidate items was 37 for Boldness, 56 for Meanness, and 56 for 

Disinhibition. Proportions of positively and negatively worded candidate items were roughly 

equivalent within each scale. 

Criteria considered in the process of scale refinement included item-total correlations of 

items within scales and their cross-correlations with candidate items in the other provisional 

scales. Items were dropped from scales if they demonstrated poor convergence with other 

candidate items within a scale such that their deletion increased internal consistency (Cronbach’s 

alpha). Additionally, in order to create scales that indexed the triarchic model phenotypes in a 

maximally distinctive way, items that increased correlations with other target scales were also 

removed. During this stage, 8 items were removed from Boldness, 19 from Disinhibition, and 17 

from Meanness. Following removal of these initial candidate items, other available items 

exhibiting lower but at least moderate consensus across raters were evaluated for potential 

inclusion in the NEO-Tri scales. These items were assessed for correlations with target scales 

and internal properties when included as scale indicators, and were retained only if they 

improved internal consistency of the target scale without inflating the scale’s correlation with the 

other provisional Tri scales. These procedures were applied iteratively, with effects of adding or 

removing items evaluated step-by-step, and priority for retention given to items initially rated as 

strongly indicative of a trait across all raters. Altogether, one alternative item was added to 

Boldness, 3 to Disinhibition, and 7 to Meanness. 

Lastly, in an effort to keep the NEO-Tri scales at a length comparable to other triarchic 

scale measures (<70 items total), items with redundant or suboptimal content were omitted from 

the NEO-Tri scales. For content-redundant items, the item with greater average item-total 

correlation was retained. Item keying was also considered when evaluating redundant items in 

order to conserve bipolarity in the final scales. This phase of scale development resulted in 

dropping 7 items from Boldness, 11 items from Meanness, and 15 items from Disinhibition. The 

final NEO-Boldness scale consists of 23 items (8 reverse-keyed), the NEO-Meanness scale 
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contains 21 items (14 reverse-keyed), and the NEO-Disinhibition scale comprises 25 items (11 

reverse-keyed; see Table 5).  

 
3.1.1.4.3 Associations of FFM facet and item-based triarchic scales with alternative 

triarchic operationalizations. NEO item-based triarchic scales and FFM facet-based triarchic 

factors demonstrated expected correlations with one another. Correlations were high for 

respective operationalizations of boldness, meanness, and disinhibition (rs = .72, .83, and .70, 

respectively, ps<.001). Additionally, facet-based Meanness was moderately correlated with item-

based NEO-Tri Disinhibition (r = .47, p<.001), but negligibly related to NEO-Tri Boldness (r = 

.04, n.s.). By contrast, facet-based Disinhibition was correlated at similar modest levels, in 

opposing directions, with item-based NEO-Tri Meanness and Boldness scales (rs = .14 and -.16, 

respectively, ps<.001), and facet-based Boldness was not significantly correlated with either 

item-based Meanness or item-based Disinhibition (rs = .05 and -.05, respectively). 

Consistent with hypotheses, both NEO item-based triarchic scales and facet-based 

triarchic factors demonstrated strong convergence with latent triarchic factor scores, rs = .53 - 

.79 (see Table 6). Notably, however, the magnitude of the correlation with scores on the latent 

triarchic factor was higher in each case for NEO item-based scales than for NEO facet-based 

factors (Boldness, rs = .79 vs. .62, Fisher’s Z[786] = 9.72, p<.001; Meanness, rs = .78 vs. .70, 

Z[786] = 6.07, p<.001; Disinhibition, rs = .75 vs. .53, Z[786] = 11.16, p<.001).  

Bivariate correlations for item-based and facet-based NEO triarchic scores with 

alternative manifest operationalizations of the triarchic constructs from the TriPM, PPI, YPI, and 

MPQ are also presented in Table 6.  Notably, in regression models incorporating all three item-

based NEO-Tri scales as predictors of alternative triarchic construct operationalizations, robust 

positive associations were evident only for counterpart scales in all cases (βs = .57 - .75; βs for 

non-counterpart scales = -.07 to +.17; see Table 6, middle section, parenthesized values). These 

findings provide strong evidence of both convergent and discriminant validity for each of the 

item-based NEO-Tri scales. By contrast, scores on facet-based Meanness and Disinhibition each 

contributed independently to prediction of scores on alternative operationalizations of 

disinhibition, suggesting weaker convergent validity for the facet-based NEO-Disinhibition 

scale, in particular. Additionally, convergent associations for facet-based Boldness with  
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alternative operationalizations of boldness were uniformly weaker than those for item-based 

Boldness.   

To further demonstrate that the item-based NEO-Tri scales measure these constructs in 

ways similar to other triarchic construct operationalizations, the NEO-Tri scales were included as 

fourth indicators in a CFA model of the triarchic dimensions. Inclusion of these scales as 

manifest indicators in the model produced no decrement in fit (χ²[50] = 302.62, RMSEA = .080, 

CFI = .96, and TLI = .95).  Further, factor loadings of the item-based NEO-Tri scales on the 

latent variables were substantial (.84, .88, .82, for Boldness, Meanness, and Disinhibition, 

respectively) and of a similar magnitude to factor loadings for other manifest indicators (Mdn = 

.87, .81, and .83 for Boldness, Meanness, and Disinhibition, respectively).  

 
3.1.1.4.4 Estimation of NEO-Tri scales from NEO-FFI.  As noted previously, Study 2 

administered only the subset of 60 items of the NEO-PI-R that comprise the NEO-FFI. As such, 

the full item-based NEO-Tri scales were not available for the sample in this second study. The 

NEO-FFI contains four NEO-Boldness items (1, 61, 136, 142), six NEO-Meanness items (14, 

19, 39, 74, 104, 109), and only three NEO-Disinhibition items (15, 45, 229). In order to evaluate 

the efficacy of estimating scores on the NEO-Tri scales from the reduced item set available in the 

NEO-FFI, IRT analyses were performed using data from the Study 1 sample. The sample was 

randomly split (balancing gender and age), and within the second half sample (n = 392), data for 

NEO-Tri items not represented in the NEO-FFI were deleted, leaving only those 13 items 

available in the NEO-FFI. The two half samples were then combined and item response theory 

(IRT) modeling was used, in conjunction with full information maximum likelihood estimation 

(which accounts for missing data), to compute scores on each triarchic dimension for subjects in 

half sample 2 – utilizing their partial NEO-Tri data along with the full NEO-Tri data included for 

half-sample 1. This resulted in a set of IRT-based factor scores (“theta” [ϴ] values) for each 

triarchic dimension, reflecting estimated scores along that trait dimension for each participant in 

half-sample 2. These IRT-based factor scores were saved and correlated with participants’ actual 

NEO-Tri scale scores within this half-sample (i.e., computed from their full item data), in order 

to evaluate the effectiveness of the IRT-based estimation.  

Within the second half sample (where scores were estimated based on partial item data), 

correlations between IRT-estimated and full-scale NEO-Meanness scores were very high (r = 
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.90). Similar associations were evident for IRT-estimated and full-scale NEO-Boldness (r = .83). 

Additionally, correlations for IRT-estimated NEO-Meanness and Boldness with scores on 

Meanness and Boldness factors from the CFA model (rs = .75 and .68) approached those 

observed for the full-scale NEO-Meanness and NEO-Boldness scores reported in Table 6 (rs = 

.78 and .79). By comparison, the correlation between IRT-estimated and full-scale NEO-

Disinhibition scores was considerably lower (r = .64) – due to the small number of items of this 

scale represented in the NEO-FFI. Likewise, IRT-estimated NEO-Disinhibition scores were only 

moderately correlated with the Disinhibition factor of the CFA model (r = .48, versus r = .75 for 

full-scale NEO-Disinhibition). 

In order to improve estimation of NEO-Disinhibition, IRT analyses were performed in 

the full sample for all items of this scale, and item information plots for the scale items were 

examined (see Figure 3). An item’s information function (IIF) depicts the precision of 

measurement of the item (discrimination) and at what level(s) it contributes to measurement 

along the trait continuum, ϴ (difficulty).  NEO-Disinhibition items with the greatest 

discrimination were items 201 (Impulsivity facet of Neuroticism; reflecting regret after 

impulsive action), and items 120, 90, and 60 of the Deliberation facet of Conscientiousness 

(reflecting deficits in planning and decision making). Notably, none of these high-information 

items are included in the NEO-FFI, which likely accounts for the relatively poor estimation of 

NEO-Disinhibition scores from the three items it does include (which reflect tendencies toward 

irresponsibility and alienation). 

To address this limitation, efforts were made to represent the content of the best-

discriminating NEO-Disinhibition items by supplementing the three NEO-FFI-Disinhibition 

items with selected items from the TriPM Disinhibition scale, which was available in both Study 

1 and Study 2. To identify these supplemental items, correlations were examined between 

individual items of the NEO-Disinhibition scale and those of the TriPM Disinhibition scale in the 

full Study 1 sample. Two pairs of items were identified as being both very similar in content and 

highly correlated: NEO150 (reflecting spur of the moment action; Deliberation facet of 

Conscientiousness) and TriPM15 (“I jump into things without thinking”; ESI Problematic 

Impulsivity subscale), r = .40, p<.001; and NEO60 (reflecting thoughtful decision making; 

Deliberation facet of Conscientiousness) and TriPM21 (“I have good control over myself”; ESI 

Planful Control subscale), r = .30, p<.001. Within the full Study 1 sample, the correlation  
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between item-based NEO-Disinhibition scores and NEO-Disinhibition scores computed using 

TriPM item 15 in place of NEO150 and TriPM item 21 in place of NEO60 was r = .987. 

Following these two substitutions, IRT analyses were again performed using data for the two 

half samples combined (with data for half sample 2 [n = 392] now comprising responses for 

TriPM items 15 and 21, along with NEO items 15, 45, and 229) and new IRT-based factor (ϴ) 

scores were saved for half-sample 2. Using scores based on these 5 items within the second half 

sample (for which scores were estimated based on partial item data), correlations between IRT-

estimated and full-scale NEO-Disinhibition scores increased substantially (r = .82), as did the 

correlation between IRT-estimated NEO-Disinhibition scores and the Disinhibition factor from 

the CFA model (r = .67). 

 

 3.1.2 Specific Aim 2: Compare Associations between FFM Domains and CFA-Model 

Triarchic Factors with Self-Reported Antisocial Behavior 

Consistent with hypotheses, both CFA-model factor scores and FFM domain scores 

accounted for substantial variance in self-reported antisocial behavior and drug use (see Table 7). 

As expected, the Disinhibition factor provided the strongest unique prediction of variance in 

scores on the CAB, particularly for the Drug Use subscale (β = .39, p<.001). Boldness factor 

scores were also modestly positively associated with CAB Drug Use (β = .11, p<.001), whereas 

scores on the Meanness factor did not account for unique variance in this measure (β = -.02, 

n.s.). CAB Antisocial, by contrast, was positively associated with all three CFA triarchic 

dimensions, both at the bivariate level and when all three factors were included as predictors in a 

regression model. With regard to the FFM, as hypothesized, both NEO-PI-R Agreeableness and 

Conscientiousness were significantly inversely correlated with CAB Antisocial Behavior and 

Drug Use. However, in the context of regression, scores on CAB Antisocial were uniquely 

predicted by low Agreeableness (β = -.34, p<.001) and low Neuroticism, to a lesser extent (β = -

.14, p<.001). Variance in CAB Drug Use was predicted by both low Conscientiousness (β = -.28, 

p<.001) and low Agreeableness (β = -.19, p<.001), as well as higher scores on Extraversion (β = 

.17, p<.001). Results for item-based NEO-Tri scales (see bottom on Table 7) largely mirrored 

those observed for the CFA factor scores: CAB Antisocial Behaviors was positively associated 

with all three NEO-Tri scales, whereas scores on CAB Drug Use were strongly predicted by 

NEO-Disinhibition (β = .34, p<.001) and NEO-Boldness to a lesser extent (β = .15, p<.001). 
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In order to evaluate the relative prediction of FFM domains versus triarchic factors in predicting 

CAB scores, a series of hierarchical regression analyses were also performed (see columns 4 and 

7 of Table 7). In one set of analyses, Model 1, scores for the three factors of the CFA model were 

entered as predictors of CAB scores (Antisocial or Drug Use), and then the five FFM domains of 

the NEO-PI-R were entered as predictors in Step 2. Model 2 (middle section of Table 7) presents 

results from hierarchical regression analyses in which the FFM domains were entered as 

predictors of CAB scores in Step 1 followed by the triarchic factors in Step 2. FFM domains 

accounted for modest, albeit significant, additional variance in CAB Antisocial Behavior (2.3%) 

and Drug Use scores (2.5%) over and above the CFA model factors. The CFA model factors, by 

contrast, accounted for roughly twice as much additional variance over and above FFM domains 

in predicting CAB Antisocial Behavior (6.3%) and Drug Use scores (5.2%), which was largely 

attributable to unique prediction of Disinhibition (βs = .32 and .36, ps<.001). 

 
3.2 Study 1 Discussion 

Study 1 evaluated alternative scale-modeling and item-aggregate approaches to 

interfacing the most widely-studied framework for personality, the Five Factor Model (FFM), 

with an emerging neurobehavioral trait framework, the triarchic model. This study provided 

further evidence that the constructs of the triarchic model can be rendered effectively as latent 

variables using scales derived from different instruments as manifest indicators. Analyses 

revealed complex, configural relations for domains of the FFM with factor-score representations 

of the triarchic model constructs. In addition, analyses demonstrated that constructs of the 

triarchic model could be indexed more effectively by reconfiguring the NEO-PI-R at the item-

level (through construction of item-based scales) than at the FFM trait level (via modeling of 

NEO-PI-R facet scales).  Analytic findings also demonstrated that triarchic CFA factors and 

FFM domains each predicted significant variance in self-reported antisocial behavior and 

substance use, and this prediction was maintained for reconfigured NEO-Tri scales.   

 
3.2.1 Modeling Triarchic Constructs as Latent Variables 

Study 1 replicated the latent variable model of the triarchic dimensions reported by 

Drislane and Patrick (in press) in an independent sample using a stronger indicator of MPQ-

Boldness (full scale rather than regression-based). This finding lends support to the notion that 

alternative indicators of the triarchic model constructs covary in a reliable manner, and do not 
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reflect sample-specific characteristics. There are advantages to applying a latent variable 

approach. Most importantly, latent variable modeling reduces measurement-specific error 

variance by modeling variance in common among indicators presumed to reflect variability in the 

underlying construct. The resulting factor scores, therefore, transcend any particular 

operationalization of the target constructs and can be used to more clearly evaluate their relations 

with measures of other constructs. Prior studies that have examined relations between the FFM 

and the triarchic model (Miller et al., 2016; Poy et al., 2014) have been limited by their reliance 

on a single manifest operationalization of the triarchic constructs (the TriPM); as such, results of 

previous studies may reflect instrument-specific effects to some degree. Study 1 addressed this 

issue by evaluating relations of FFM facet traits and domains with factor-score representations of 

the triarchic constructs derived from the structural model of these constructs.   

 
3.2.2 Interface of the FFM and Triarchic Model 

Consistent with hypotheses, latent triarchic factor scores demonstrated complex 

configural associations with facets and domains of the NEO-PI-R. The Boldness factor was 

strongly associated with Extraversion (positively) and Neuroticism (negatively), and more 

modestly associated with Openness and Conscientiousness. Boldness factor scores were most 

strongly correlated with facets of NEO-PI-R Extraversion and Neuroticism that are especially 

relevant to the boldness construct (e.g., Assertiveness, lack of Anxiety). Of note, scores on the 

Boldness factor were correlated more weakly with Agreeableness in the sample for Study 1 than 

in prior studies that have used the TriPM to operationalize this and other constructs of the 

triarchic model (Drislane et al., 2013; Miller et al., 2016; Poy et al., 2014). The correlation 

between latent boldness and meanness factors in the Study 1 model was also somewhat lower 

(.18) than correlations reported between manifest (TriPM) Boldness and Meanness scores in 

many prior studies, whereas the correlation between latent meanness and disinhibition (.51) was 

somewhat higher (Patrick & Drislane, 2015). These differences may reflect specific features of 

the current study sample (e.g., enrollment bias, assessment context). Given these modest but 

notable inconsistencies with other published studies, additional research utilizing varied 

operationalizations of boldness and agreeableness is needed to further clarify the nature and basis 

of the relationship between these constructs. 
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As hypothesized, the Meanness factor of the Study 1 model showed a strong selective 

association with NEO-PI-R Agreeableness, but also demonstrated modest inverse correlations 

with Extraversion, Openness, and Conscientiousness. Facet-level correlations provided further 

evidence for the construct validity of the Meanness factor, as scores on this factor were strongly 

negatively associated with traits such as Altruism, Warmth, and Openness to Feelings.  

Disinhibition factor scores displayed predicted strong associations with NEO-PI-R domains of 

Conscientiousness (negative) and Neuroticism (positive), as well as construct-relevant facets 

such as Impulsiveness, Vulnerability, and lack of Deliberation. These results indicate that the 

triarchic model dimensions are not readily reducible to the standard FFM domains, but rather, 

reflect a blending of these trait dimensions. 

One approach to indexing this blending was to model the triarchic dimensions at the 

facet-level of the NEO-PI-R. In the current study, facet models of the triarchic model constructs 

provided adequate fit to the data. The best fitting model for boldness was a bifactor model that 

utilized facets of Extraversion and Neuroticism as observed indicators, and specified a 

Neuroticism subfactor. The best fitting model for meanness was a modified one-factor model 

using reverse-scored facets of Agreeableness and Extraversion as observed indicators, and which 

included two correlated residual terms. The best fitting model for disinhibition was a bifactor 

model that utilized facets of Conscientiousness and Neuroticism, and specified a 

Conscientiousness subfactor. The use of bifactor models and correlated residual terms allowed 

for the quantification of domain-specific variance, while simultaneously modeling construct-

relevant variance across facets from different FFM domains. 

An alternative approach to indexing the FFM-triarchic model interface taken in Study 1 

was the construction of item-based NEO-Triarchic (NEO-Tri) scales. As with the facet-level 

models, development of item-based NEO-Tri scales required considerable reconfiguration of the 

standard FFM domains. Both NEO-Boldness (comprised of items from Neuroticism, 

Extraversion, and Agreeableness) and NEO-Disinhibition (comprised of items from 

Conscientiousness, Neuroticism, and Agreeableness) were created by aggregating items across 

multiple FFM domains. NEO-Meanness, although primarily drawn from items from the 

Agreeableness domain, likewise incorporated construct-relevant items indexing unemotionality 

and lack of empathy from other FFM domains (Extraversion, Openness, and Neuroticism). The 

item-based approach employed in the current study allowed for the development of scales with 
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high content validity, irrespective of the FFM domains or facets from which the items were 

drawn. For example, in the current study, items from the Agreeableness domain were 

incorporated into all three NEO-Tri scales, with items indexing high self-assurance included in 

the Boldness scale, items indexing alienation included in the Disinhibition scale, and items 

indexing manipulativeness and an antagonistic interpersonal style included in the Meanness 

scale. At the same time, an item-based approach reduces construct irrelevant variance (i.e., items 

unrelated to the construct, or perhaps related to a different construct). The result is a more “pure” 

operationalization of the triarchic model constructs than would be achieved by representing the 

dimensions using the standard FFM domains or facets.   

Both the facet-based NEO-triarchic factors and item-based NEO-Tri scales demonstrated 

strong patterns of convergent and discriminant validity with triarchic CFA factor scores and 

alternative scale measures of these constructs. These findings support the notion that the 

NEO-PI-R can be effectively reconfigured to index the triarchic model dimensions. Notably, 

however, the magnitude of the correlations with CFA factor scores was higher (in the case of 

Boldness and Disinhibition, in particular, and confirmed statistically on the basis of Steiger’s Z 

tests [see superscripts in Table 6]) for the item-based scales compared to facet-based factors. 

These differences may be due in part to the relative weighting of different FFM facets in defining 

the triarchic constructs in the facet-based approach. Factor loadings of the FFM facets on the 

latent meanness factor were similar for all indicators and a subfactor was not required in the 

model, as four of the five scale indicators were from a common domain (Agreeableness) and the 

fifth indicator (Warmth facet of Extraversion) covaried very strongly with scales from the 

Agreeableness domain. As a result, the pattern of correlations was similar for item- and facet-

based measures of Meanness. By contrast, loadings were unbalanced for the facets defining 

boldness and disinhibition. The Boldness factor was strongly defined by the Assertiveness facet 

(standardized loading = .94), whereas Disinhibition was strongly weighted by Impulsiveness 

(standardized loading = .89). Notably, these models also included subfactors to account for the 

packaging of NEO-PI-R facets within domains, and the subfactors representing FFM domains 

(Neuroticism in the case of Boldness and Conscientiousness in the case of Disinhibition) 

accounted for more variance in certain scale indicators than the general (triarchic) factor of the 

model. The external correlates of latent triarchic factors in which factor loadings are constrained 

to be equal for all FFM facet indicators may be more similar to those observed for the item-based 
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NEO-Tri scales, in which all items are weighted equally. Additionally, the NEO-Tri scales 

served as effective indicators of latent triarchic dimensions when modeled using CFA, providing 

further evidence that the NEO-Tri scales index the triarchic model constructs in a manner similar 

to alternative operationalizations. As such, the item-based NEO-Tri scales appear to provide a 

superior approach to reconfiguring the FFM to capture the triarchic model constructs. However, 

the facet-based approach may prove useful in future research if item-level data are not available. 

Study 1 also demonstrated that triarchic scores can be successfully estimated from a 

reduced set of construct-relevant NEO items. Item response theory (IRT) allows for the 

imputation of missing data based on the observed associations of items amongst participants with 

complete data. IRT-estimated NEO-Boldness and NEO-Meanness were highly correlated with 

manifest scale scores. The three NEO-Disinhibition items available in the NEO-FFI, by contrast, 

provided inadequate estimation of full NEO-Disinhibition scale scores. Examination of item 

information plots for the full-scale NEO-Disinhibition revealed that items indexing problematic 

impulsivity and non-planfulness provided the greatest discrimination in this scale. As such, two 

additional items from the TriPM reflecting these tendencies were utilized to supplement the three 

NEO-FFI Disinhibition items. This greatly improved the estimation, and the correlation between 

full scale NEO-Disinhibition scores computed with and without this substitution approached 1 (r 

= .987), indicating these items can be treated as functionally equivalent.   

 
3.2.3 Prediction of FFM and Triarchic Dimensions to Antisocial Behavior and Drug Use 

As hypothesized, both the FFM and triarchic dimensions predicted self-reported 

antisocial behavior and substance use. Agreeableness and Conscientiousness have been 

identified as the FFM domains of greatest relevance to antisocial behavior and externalizing 

disorders (Lynam & Miller, 2015; Lynam & Vachon, 2012). In the current study, self-reported 

antisocial acts were more strongly associated with low Agreeableness, whereas self-reported 

substance use was more strongly associated with low Conscientiousness. This suggests that 

different types of externalizing problems may have somewhat different personality correlates: 

aggressive externalizing tendencies (e.g., robbery, assault) are likely to be more strongly 

associated with a lack of agreeableness, whereas non-violent, lack-of-control externalizing 

tendencies (e.g., substance use disorders) are likely to be more strongly associated with a lack of 

conscientiousness. 
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The associations between criminal behavior and disinhibitory and callous/mean 

tendencies are well-established (Miller & Lynam, 2012). More recent studies have suggested that 

fearless-dominant tendencies (i.e., boldness) are also correlated with antisocial features of 

psychopathy, albeit to a more modest degree (Lilienfeld et al., 2016). Consistent with this, in the 

current study, all three triarchic dimensions accounted for unique variance in self-reported 

antisocial behavior, including boldness. The modest yet significant prediction of low 

Neuroticism to CAB Antisocial Behaviors (β = -.14, p<.001) may similarly reflect variance in 

common with boldness. These results contribute to an ongoing debate concerning the 

maladaptive role of boldness in certain contexts and help clarify its relationship with 

externalizing psychopathology (Lilienfeld et al., 2012). Associations with self-reported substance 

use, by contrast, were more specific to disinhibition. Further, Disinhibition factor scores 

contributed incrementally to prediction of both self-reported antisocial behavior and substance 

use over and above FFM domains. The incremental contribution of disinhibition potentially 

reflects the nature of this construct as a psychopathology dimension (with a basis in 

neurobiology) emerging from structural models of mental disorders (Krueger, 1999; Krueger et 

al., 2002), rather than being conceived of as a personality trait per se. As such, disinhibition 

would be expected to exhibit robust associations with symptom-oriented measures, such the 

CAB.   

 
3.2.4 Reconfigured FFM-Triarchic Scales Maintain Prediction of Externalizing Problems 

  A critical finding of Study 1 is that prediction of self-reported antisocial behavior and 

substance use was maintained even after reconfiguring the FFM to index the triarchic model 

constructs. Indeed, the proportion of variance accounted for by the NEO-Tri scales (Multiple Rs 

= .39 and .37 for CAB Antisocial and Drug Use, respectively) was nearly identical to that 

accounted for by the full NEO-PI-R domain scores (Multiple Rs = .35 and .35 for CAB 

Antisocial and Drug Use).  Additionally, the pattern of correlations for the NEO-Tri scales was 

highly similar to that observed for the triarchic factors of the CFA, lending further support for 

the construct validity of these scales. Again, all three NEO-Tri scales predicted unique variance 

in CAB Antisocial scores, while NEO-Disinhibition was the strongest predictor of CAB Drug 

Use scores. Interestingly, NEO-Boldness also predicted unique variance in self-reported 

substance use to a more modest extent (β = .15, p<.001). The correlation between the Boldness 
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factor and CAB Drug Use (r = .10, p<.05) was in the same direction, but did not achieve the 

strict level of significance (p<.001) adopted for this study. Of note, developmental research has 

demonstrated longitudinal prediction for both boldness and disinhibition in childhood to adult 

substance use disorders (Hicks, Iacono, & McGue, 2014). The mechanisms underlying the 

association with substance use, however, likely differ for boldness and disinhibition. For 

example, it seems plausible that boldness relates to substance use as a function of extraverted 

tendencies, rather than weak impulse control. Further research is needed to establish these 

complementary associations, and to elucidate their environmental and neurobiological bases. 
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CHAPTER 4 

 

STUDY 2 METHODS 
 
 

4.1 Study 2 Method 

 
4.1.1 Participants 

 

The Study 2 sample is composed of 212 adults (107 female; M age = 20.83, SD = 4.25, 

range = 18-47). The majority of participants (61.8%; n= 131) were recruited from the 

undergraduate research pool at a large university in the Southeastern United States, with the 

remaining participants (38.2%; n = 81) recruited from the community using Craigslist 

advertisements. The racial composition of the Study 2 sample is largely representative of the 

surrounding area: 78.8% White, 12.3% Black/African American, 8.6% Asian, 1.4% some other 

race, 1.4% declined to report race. All participants were recruited based on their scores on the 

disinhibition and boldness scales of the TriPM. Undergraduate participants completed these 

measures as part of a mass-screening protocol, whereas Craigslist community participants 

completed the TriPM along with a variety of other inventories in a separate, online questionnaire 

study for which they were paid $15. In order to increase the base rate of personality pathology 

within the study sample, individuals scoring in the top and bottom quartiles on boldness and 

disinhibition were over-represented, with some representation of scorers in the middle 50% of 

the distribution as well (Nelson, Strickland, Krueger, Arbisi, & Patrick, 2014). 

 
4.1.2 Procedure 

 

Participants completed a testing protocol that included multiple questionnaire inventories, 

a physiological testing session, and structured diagnostic interview. Prior to testing, participants 

provided written informed consent. Participants completed questionnaires via paper-and-pencil 

while physiological recording equipment (i.e., electrodes) was placed. For laboratory testing 

procedures, participants were seated in a comfortable recliner and viewed task stimuli on a 21” 

computer monitor that was situated at eye level approximately 1 meter away. Two IBM 

compatible computers were used for physiological data collection: one equipped with E-Prime 

presentation software for stimulus delivery, and another equipped with Neuroscan Acquire 

software for physiological data acquisition.  
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Participants completed a number of different tasks (described below), with breaks within 

and between tasks. Behavioral responses during the tasks were recording using a serial response 

box (Psychology Software Tools Inc., model number 200A). Following completion of the 

physiological testing session, all participants completed the Structured Clinical Interview for 

DSM-IV Disorders (SCID-I; First, Spitzer, Gibbon, & Williams, 2002) and Axis II Personality 

Disorders (SCID-II; First, Gibbon, Spitzer, Williams, & Benjamin, 1997) in a separate, private 

interview room. Interviews were administered by clinical psychology graduate students under the 

supervision of a trained clinical psychologist. Participants were compensated at a rate of $10 per 

hour. Undergraduate participants received their choice of research participation credit, monetary 

compensation, or a combination of the two. 

 
4.1.3 Measures 

 
4.1.3.1 Questionnaires.  

 
4.1.3.1.1 Triarchic Psychopathy Measure (TriPM). Participants in Study 2 also 

completed the TriPM. In Study 2, scores on TriPM Meanness and Disinhibition were again 

moderately positively correlated (r = .44), whereas as scores on TriPM Boldness were modestly 

positively associated with scores on TriPM Meanness (r = .21) and uncorrelated with scores on 

TriPM Disinhibition (r = .02). Internal consistencies for the TriPM as a whole and its Boldness, 

Meanness, and Disinhibition subscales in this sample were .89, .89, .85, and .87, respectively.  

 
4.1.3.1.2 NEO Five-Factor Inventory (NEO FFI). The NEO-FFI (Costa & McCrae, 

1992) is a 60-item subset of the NEO-PI-R, which indexes each of the FFM domains 

(Neuroticism, Extraversion, Openness to Experience, Agreeableness, and Conscientiousness [12 

items per domain]). In the current study, internal consistency (Cronbach’s alpha) for domain 

scores ranged from .77 (Agreeableness) to .89 (Neuroticism). 

 
4.1.3.1.3 Personality Inventory for DSM-5 Triarchic (PID-Tri) Scales.  The PID-Tri 

scales (Drislane, Sellbom, et al., 2015b) are measures of the triarchic model constructs derived 

from the items of the PID-5 using the consensus-rating approach. The PID-5 (Krueger et al., 

2012) was developed to assess personality traits specified within the Section III Alternative 

Model for Personality Disorders in the DSM-5. The PID-5 consists of 220 items rated on a 4-
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point Likert scale, which index 25 maladaptive traits across five broad domains: Negative Affect, 

Detachment, Antagonism, Disinhibition, and Psychoticism. PID-Boldness (15 items) is 

comprised of items drawn from the Anxiousness (-), Attention Seeking, Withdrawal (-), Risk-

taking, and Manipulativeness trait scales of the PID-5. PID-Meanness (21 items) is weighted 

heavily by items from the Callousness scale of the PID-5 with inclusion of items from the 

Restricted Affectivity, Withdrawal, and Hostility scales as well, and PID-Disinhibition (19 

items) reflects items from Irresponsibility, Impulsivity, Hostility, and Risk-taking. Scores on 

PID-Meanness and PID-Disinhibition are moderately positively correlated (r = .48), whereas 

PID-Boldness displayed more modest positive correlations with PID-Meanness (r = .20) and 

Disinhibition (r = .12). Internal consistency was high for each of the PID-Tri subscales in the 

current sample (αs for Boldness, Meanness, and Disinhibition were .83, .89, and .88, 

respectively).  

 
4.1.3.1.4 MPQ Triarchic Scales (MPQ-Tri). Participants completed a brief form of the 

Multidimensional Personality Questionnaire MPQ (MPQ-bf; Patrick, Curtin, & Tellegen, 2002) 

consisting of 155 items. As with the PID-Tri, triarchic scales were developed from the MPQ 

using a consensus-rating approach (Brislin et al., 2015). In the current sample, scores on MPQ-

Meanness and Disinhibition were moderately positively correlated (r = .42), whereas, MPQ-

Boldness was modestly positively correlated with both Meanness (r = .10) and Disinhibition (r = 

.10). Internal consistency from MPQ-Boldness (20 items), Meanness (16 items), and 

Disinhibition (18 items) in the present sample were, α= .79, .75, and .79, respectively.  

 
4.1.3.2 Diagnostic interviews.  

 
4.1.3.2.1 Structured Clinical Interview for DSM-IV-TR Disorders (SCID-I). The SCID-

I (nonpatient edition; First, Spitzer, Gibbon, & Williams, 2002) is a structured clinical interview, 

which assesses the full range of psychiatric disorders described in Axis I of DSM-IV-TR, 

including mood and anxiety disorders, substance use disorders, eating disorders, substance use 

disorders, and psychotic disorders. Interviews were conducted by advanced clinical psychology 

graduate students trained in the use of the SCID-I protocol. Interviewers had no knowledge of 

other assessment data collected from participants, including their recruitment scores. In order to 

assess symptom scores dimensionally, arbitrary skip-out rules were relaxed. Symptom ratings 
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were assigned through a consensus process entailing meetings attended by the interviewers 

(Iacono, Carlson, Taylor, Elkins, & McGue, 1999), and a trained clinical psychologist leading 

the project. Symptom counts for each disorder corresponded to the maximum number of DSM-

IV-TR criteria met for the condition at any time in the individual’s life. Participant responses 

were recorded verbatim, and interviews were video recorded in order to review and resolve any 

potentially ambiguous responses. 

For the current study, composite scores were created for Fear, Distress, and Substance 

Use disorder categories (Cox, Clara, & Enns, 2002; Krueger, 1999; Slade & Watson, 2006; 

Vaidyanathan, Patrick, & Iacono, 2011; Vollebergh et al., 2001) by computing the mean 

symptom rating across the disorders within each category. Fear disorders comprised specific 

phobia, social phobia, panic disorder, agoraphobia, and obsessive−compulsive disorder. Distress 

disorders comprised major depression, dysthymia, generalized anxiety disorder, and PTSD. 

Substance use disorders comprised alcohol abuse and dependence, cannabis abuse and 

dependence, other drug (stimulant, cocaine, opioid, hallucinogen) abuse, and other drug 

dependence. 

 
4.1.3.2.2 Semistructured Clinical Interview for DSM-IV Axis II Personality Disorders 

(SCID-II). The SCID-II (First et. al., 1997) is a semi-structured clinical interview developed to 

assess DSM-IV personality disorders. For the present study, only the data for Antisocial 

Personality Disorder will be presented. The SCID-II interview consists of questions that index 

individual symptom criteria for a given disorder, and criteria are rated as present, subthreshold, 

or absent by the interviewer. To meet for a diagnosis of Antisocial Personality Disorder (ASPD), 

participants must display some evidence of conduct disorder (CD) prior to age 15 (2 symptoms 

present in childhood), as well as symptoms of adult antisocial behavior (AAB) (three of seven 

adult symptoms). In order to assess ASPD dimensionally, analyses for the current study focused 

on symptom counts for CD and AAB, rather than a categorical ASPD diagnosis (present/absent).  

 
4.1.3.3 Psychophysiological tasks.  

 
4.1.3.3.1 Novelty-oddball task. Study 2 employed a 3-stimulus “rotated-heads” visual 

oddball paradigm (Begleiter, Porjesz, Bihari, & Kissin, 1984). On the majority of trials (70%; 

168 of 240 task trials), participants viewed a simple oval shape, which served as the frequent 
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non-target stimulus. The target stimuli, by contrast, appeared infrequently (15% of trials; 36 of 

240 task trials) and represented schematic heads consisting of the same oval shape along with a 

stylized nose and ear. On target trials, participants were asked to indicate which side of the face 

the ear was on by making a button press. The remaining 15% of task trials (36 of 240 task trials) 

consisted of novel stimuli consisting of pleasant, neutral, and unpleasant pictures from the 

International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2008).2,3 Participants 

completed a practice session including only target and standard stimuli and were required to 

achieve 85% accuracy before beginning the test procedure. Task stimuli were displayed within a 

rectangular frame filled with dark gray, which appeared against a black background. Stimuli 

were presented for 100ms each, with a variable intertrial interval between 4 and 5 s. Picture 

presentation was counterbalanced across participants using 12 different stimulus orders. The 

primary dependent variable derived from this task for the current study is the P300 response to 

target stimuli (“Target P3”). Target P3 was defined as the amplitude occurring between 297 and 

625 ms relative to a -150 to -8 ms baseline at scalp site 66 (Pz analog). 

 
4.1.3.3.2 Flanker task. Participants also completed an arrow version of the flanker task 

(Eriksen & Eriksen, 1974) in which five horizontally aligned arrowheads were presented on each 

trial. Half of the trials were compatible (“< < < < <” or “> > > > >”) (i.e., the center arrow was in 

the same direction as the arrows flanking it on either side) and half were incompatible (“< < > < 

<” or “> > < > >”). The order of compatible and incompatible trials was random. All stimuli 

were presented for 200 ms followed by an intertrial interval that varied randomly from 2,300 to 

2,800 ms. Participants were asked to indicate the direction of the center arrow by making a 

button press, and reaction times and accuracy were recorded. After a 30-trial practice session, 

participants completed 11 blocks of 30 trials (330 trials total). Each block was initiated by the 

participant. Participants were provided feedback after each block in order to ensure that 

participants maintained an optimal accuracy level throughout the experiment and appropriately 

responded to errors. If performance was 75% correct or lower, the message “Please try to be 

more accurate” was displayed. For participants with few errors (greater than 90% correct), the 

message “Please try to respond faster” was displayed. If performance was between 75% and 90% 

correct, the message “You're doing a great job” was displayed. The primary dependent variable 

derived from this task for the current study is the cortical response to errors (“Flanker P3e”).  



45 

Flanker response P3e was defined as the amplitude occurring between 93-273 ms relative to a -

398 to -195 ms baseline at scalp site 63 (Cz analog). 

 
4.1.3.3.3 Simulated gambling task. Study 2 also included a simulated gambling task 

(Bress, Smith, Foti, Klein, & Hajcak, 2012; Foti & Hajcak, 2009) consisting of 60 trials, 

presented in three blocks of 20 trials. For each trial, participants were presented with an image of 

two doors and were instructed to make a button press in order to choose one door. On each trial 

participants could either win $0.50 or lose $0.25 and were informed they could win up to $5.00 

over the course of the task. After making a response, a fixation cross appeared for 1 s, and 

feedback was presented on the screen for 2 s. Feedback indicating a win was represented by a 

green up-arrow (↑) and a loss was indicated by a red down-arrow (↓). A fixation cross appeared 

for 1,500 ms following feedback, which was followed by the message “Click for the next round,” 

which remained on the screen until the participant responded to initiate the next trial. 30 win and 

30 loss trials were presented across the task in a random order. The primary dependent variable 

derived from this task for the current study is the P300 response to feedback indicating whether 

the participant gained or lost money on a given trial (“Feedback P3”). Gain/loss feedback P3 in 

the simulated gambling task was defined as the amplitude occurring between 300 and 450ms 

relative to a -203 to -8ms baseline at site 66 (Pz analog). 

 
4.1.3.4 Neurophysiological data reduction and analysis. EEG activity was recorded 

from 128 scalp sites using sintered Ag-AgCl electrodes embedded within an elastic head cap 

(Neuroscan Quik-Cap) positioned according to the NSL system. Vertical electrooculogram 

(VEOG) activity was monitored by placing electrodes above and below the left eye, and 

horizontal electrooculogram (HEOG) activity was monitored by placing electrodes adjacent to 

the outer canthi of the left and right eyes. All electrode impedances were kept below 10 KOhms.  

EEG signals were digitized online at 1000 Hz during data collection with an analog band 

pass filter of .05-200 Hz. Raw EEG signals were referenced to a sensor placed at the vertex of 

the scalp during online data collection, epoched offline from 1000 ms before to 2000 ms after 

stimulus onset using Neuroscan EDIT software (version 4.5, Neuroscan Inc.), and arithmetically 

re-referenced to the average of left and right mastoid electrodes for subsequent processing and 

analysis. EEG epochs were then corrected for eye movements (Semlitsch, Anderer, Schuster, & 

Presslich, 1986). The epoched and eye-blink corrected EEG data were next imported to Matlab 
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(Mathworks, Inc.) for subsequent data processing, including resampling to 128 Hz using the 

Matlab resample command, which applies a low pass anti-aliasing filter before downsampling. 

To reduce artifact due to background electrical activity, a 60-Hz low-pass filter was applied to 

the novelty-oddball and gambling feedback trial-level data. Following previous literature 

utilizing the same version of the flanker task in the present study (e.g., Weinberg, Klein, & 

Hajcak, 2012) a 30-Hz low-pass filter was applied to stimulus and response conditions and a 1-

Hz high-pass filter was applied to response data.  

Trials in which activity exceeded ±75 µV either during the baseline or post 

stimulus/response intervals will excluded from further processing. Visual inspection of each 

participant’s average waveforms was subsequently undertaken to evaluate the effectiveness of 

the aforementioned criteria. Participants were excluded for a task if EEG was deemed to contain 

excessive artifact (i.e., more than 30% of trials within stimulus category within each task). 

 
4.1.4 Hypotheses and Data Analytic Plan 

 
4.1.4.1 Specific Aim 1: Replicate associations for FFM factors with latent 

dimensions of an alternative triarchic model. As noted previously, the triarchic model 

constructs are conceived of as open constructs (Meehl, 1986), not confined to any particular 

measurement domain or operationalization (Patrick & Drislane, 2015). As such, significant effort 

has been made to create triarchic scale measures from a range of existing inventories (e.g., 

Brislin et al., 2015; Drislane et al., 2016; Hall et al., 2014; Latzman et al., 2016). In order to 

demonstrate that alternative indicators of the triarchic constructs beyond those used in Study 1 

also index the same underlying latent variables, analyses sought to replicate a correlated three-

factor latent variable model of the triarchic constructs using different observed indicators. 

Specifically, the three TriPM scales (also included in Study 1), all three MPQ-Tri scales (only 

MPQ-Boldness included in Study 1), and triarchic scales developed from the Personality 

Inventory for DSM-5 (PID-Tri) served as manifest indicators of latent boldness, meanness, and 

disinhibition factors. Confirmatory Factor Analysis (CFA) was performed using Mplus (Version 

7; Muthén & Muthén, 1998-2013) to evaluate the fit of the model. The CFA models were based 

on covariance matrices, and analyses were conducted using full information maximum likelihood 

estimation to account for missing data. As in Study 1, the fit of the model was assessed using 

multiple measures. Since differences in manifest indicators preclude use of multiple-group CFA 
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to directly compare the model from Study 2 with that from Study 1, similarity in the structure of 

the two models was evaluated through comparison of parameters across the two models (e.g., 

similarity in factor covariances). 

To further evaluate similarities in latent factors identified in Study 2 relative to Study 1, 

correlation and regression analyses were performed to quantify associations between the Study 2 

latent triarchic factors and scores on the NEO-FFI, for which items were available across study 

samples. It was hypothesized that patterns of convergent and discriminant validity with FFM 

domains would be highly similar across the two studies. Steiger’s Z tests were performed in 

order to compare the magnitude of correlation coefficients.  

 
4.1.4.2 Specific aim 2: Examine convergent and discriminant associations of FFM 

and triarchic model dimensions with psychopathology. It was hypothesized that both the 

triarchic model dimensions and the FFM factors would account for a significant proportion of the 

variance in interview-based psychopathology symptoms. Specifically, boldness was expected to 

demonstrate a strong, inverse association with Fear Disorders, whereas disinhibition was 

hypothesized to demonstrate a modest positive association and meanness was expected to be 

negligibly associated with Fear Disorders (Nelson et al., 2015). Neuroticism was hypothesized to 

show a strong positive association with Fear Disorders. Both boldness and disinhibition were 

hypothesized to predict unique variance in Distress Disorders in opposing directions (negative 

and positive, respectively; Nelson et al., 2015; Venables et al., 2015). Neuroticism was 

hypothesized to show a strong positive association with Distress Disorders, and 

Conscientiousness was predicted to show a more modest inverse association. Disinhibition was 

hypothesized to demonstrate a selective positive association with Substance Use Disorders 

(Venables & Patrick, 2012). Conscientiousness (and Agreeableness to a lesser degree) was 

hypothesized to be inversely associated with Substance Use. It was hypothesized that 

Neuroticism may also demonstrate a modest positive association with Substance Use. 

Symptoms of ASPD were expected to be correlated to a strong positive degree with 

scores on meanness and disinhibition factors and negligibly associated with boldness (Patrick, 

Venables, & Drislane, 2013; Venables, Hall, & Patrick, 2014). Meanness was hypothesized to 

demonstrate a stronger association with childhood symptoms of ASPD than adult symptoms due 
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to the aggressive content of several CD symptoms. Agreeableness and Conscientiousness were 

hypothesized to be inversely correlated with symptoms of ASPD. 

Pearson correlation coefficients and regression analyses were used to determine patterns 

of convergent and discriminant validity between NEO-FFI domains, triarchic factors, and Fear, 

Distress, Substance Use, and ASPD symptomology. In order to evaluate the relative prediction of 

FFM domains versus triarchic factors, a series of hierarchical regression analyses were 

performed. In the first set of analyses, the five FFM domains of the NEO-FFI were entered as 

predictors of disorder category scores, and then the triarchic factors were entered as predictors in 

Step 2. The change in model R² was examined in order to evaluate the extent to which the 

triarchic factors predict variance in psychopathology scores above and beyond the NEO-FFI. An 

alternative set of hierarchical regression analyses was also performed in which the triarchic 

factors were entered as predictors in Step 1 and the FFM domains were entered in Step 2. 

 
4.1.4.3 Specific aim 3: Examine associations of triarchic factors, FFM domains, and 

reconfigured NEO-Tri Scales with psychophysiological response. A latent 

psychophysiological response (“physio”) factor was quantified using Confirmatory Factor 

Analysis (CFA). It was hypothesized that Target P3, Flanker P3e, and Gain/Loss Feedback P3 

will all load on a single “physio” factor, reflecting shared variance among these brain response 

variables. Correlation and regression analyses were performed in order to evaluate associations 

of the triarchic factors and FFM domains with the psychophysiological response factor. It was 

hypothesized that disinhibition would demonstrate a significant inverse association with the 

physio factor (r ≈ -.20), whereas scores on boldness and meanness would be unrelated to P3 

amplitude. By contrast, it was hypothesized that none of the FFM domains would demonstrate a 

significant association with physio factor scores. 

Correlation and regression analyses were performed again using imputed scores on NEO-

Tri scales, as developed in Study 1, in place of standard FFM domain scores. It was expected that 

scores for these NEO-Tri scales would continue to predict significant variance in Fear, Distress, 

Substance Use, and ASPD symptomology in a manner similar to that observed for the latent 

triarchic factors. Further, it was hypothesized that scores on the NEO-Tri Disinhibition scale 

would correlate significantly and negatively with physio factor scores, illustrating the utility of 
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interfacing the FFM and triarchic neurobehavioral trait models as a basis for linking 

psychopathology more effectively to psychophysiological measures.   
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CHAPTER 5 

 

STUDY 2 RESULTS AND DISCUSSION 

 

 
5.1 Study 2 Results 

 
5.1.1 Specific Aim 1: Replicate Associations for FFM Factors with Factors of an 

Alternative Triarchic CFA Model 

 
5.1.1.1 Descriptive statistics for indicator variables. Ms, SDs, and intercorrelations for 

the differing manifest score variables used in the structural analyses are presented in Table 8. No 

univariate, bivariate, or multivariate outliers were identified, resulting in retaining the full sample 

size of 212.4  

All manifest indicators of each latent factor (boldness, meanness, disinhibition) were 

significantly correlated with one another (rs >.59, p<.001). Also, as in Study 1, indicators of 

meanness were significantly related to indicators of disinhibition (Median r = .42), but at lower 

levels than among meanness indicators themselves (Mdn r = .64). Correlations between 

indicators of boldness and meanness, and between indicators of boldness and disinhibition, were 

more modest and largely nonsignificant (Mdn rs = .15 and 11, respectively). The pattern of 

intercorrelation among manifest indicators was highly similar to that observed in Study 1.  

 
5.1.1.2 Evaluation of alternative structural models. Study 2 sought to examine the fit 

of a correlated three-factor model which specified distinct higher-order factors of Boldness, 

Meanness, and Disinhibition using observed indicators that differed from those employed in 

Study 1. The fit of alternative CFA models specifying one and two factors were also evaluated as 

nested alternatives to the three-factor, triarchic model. All models were identified, indicating that 

a unique set of parameter estimates was obtained. Fit indices for the differing models are 

presented in Table 9. 

Results mirrored those observed in Study 1. Both a one-factor (χ²[27] = 676.44, RMSEA 

= .34, CFI = .41, and TLI = .21) and an uncorrelated two-factor model (χ²[26] = 273.97, RMSEA 

= .21, CFI = .77, and TLI = .69) provided inadequate fit to the data. By contrast, a three-factor 

model fit the data significantly better than both the one factor (∆χ²[3] = 561.16, p<.001) and two-

factor models (∆χ²[2] = 158.69, p<.001); however, the fit of this model was still less than 
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adequate (χ²[24] = 215.28, RMSEA = .13, CFI = .92, and TLI = .88). As such, modification 

indexes (MIs) were evaluated and applied to improve the overall fit of the model. The largest 

MIs were between PID5-Meanness and Disinhibition (39.37) and, similar to Study 1, TriPM-

Meanness and Disinhibition (17.50). Including correlated residual terms for each of these scale 

pairs significantly improved model fit (∆χ²[2] = 55.65, p<.001), resulting in marginal fit for the 

modified three-factor model (χ²[22] = 59.63, RMSEA = .09, CFI = .96, and TLI = .94). The 

covariance among the latent factors was highly similar to that reported in Study 1: Latent 

Meanness covaried moderately with latent Disinhibition (.50 [vs. .51 in Study 1]) and more 

modestly with latent Boldness (.20 [vs. .18 in Study 1]), whereas the covariance between latent 

Boldness and Disinhibition was minimal (.13 [vs. .00 n Study 1]). The three-factor model 

including two correlated error terms is depicted in Figure 4 with standardized factor loadings.  

 
5.1.1.3 Associations for FFM domains and facets. To characterize associations between 

latent triarchic factors derived from alternative scale indicators in Study 2 and FFM domains, 

bivariate-r and regression analyses were performed examining relations of factors of the best-

fitting three-factor model (estimated using least-squares regression) with scores on the NEO-FFI. 

These findings are presented in Table 10, and summarized below. 

As in Study 1, the Boldness factor of the CFA model showed moderate-level associations 

with the Extraversion (r = .59) and Neuroticism (r = -.52) domains of the NEO-FFI, and a more 

modest association with Conscientiousness (r = .19, p<.05). CFA Boldness was not significantly 

correlated with NEO-FFI Agreeableness or Openness in the current sample (rs = -.01 and .08, 

respectively), but displayed a modest positive association with Agreeableness after accounting 

for overlap among the triarchic factors in the context of regression (β = .17, p<.001). 

Mirroring Study 1 findings, the CFA Meanness factor showed a strong inverse 

association with NEO-FFI Agreeableness (r = -.70) and was more modestly associated with 

Extraversion (r = -.26). Meanness was also inversely correlated with Openness (r = -.16), and 

Conscientiousness (r = -.18), but these associations did not reach statistical significance.  

As in Study 1, Disinhibition factor scores displayed strong associations with NEO-FFI 

domains of Conscientiousness (r = -.40), Neuroticism (r = .41), and Agreeableness (r = -.48). 

Similar to Study 1, the magnitude of the association between Disinhibition and Agreeableness 
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was reduced after accounting for the overlap between Meanness and Disinhibition in the context 

of regression (β = -.19, p<.001).  

Critically, the pattern of correlations between CFA triarchic-model factors and NEO-FFI 

domains was highly similar across Study 1 and Study 2, despite the use of different indicators to 

define the triarchic factors. Fisher’s Z tests were performed to compare the magnitude of 

observed correlations across the two studies. Only one difference approached significance: the 

correlation between the CFA Disinhibition factor and NEO-FFI Conscientiousness was 

marginally higher in Study 1 (r = -.59; See Table 3) than in Study 2 (r = -.40) (Z = 3.26, p=.001; 

all other comparisons Z<2.15, ps>.03).  

 
5.1.1.4 Estimation of NEO-Tri scales from NEO-FFI. As discussed previously, full 

NEO-Tri item-based scales were not available in Study 2 due to the reduced item set of the 

NEO-FFI. As such, IRT analyses were performed in order to estimate NEO-Tri scores from the 

available items. For these analyses, the Study 2 sample (which contained only partial data) was 

combined with the full Study 1 sample (total N across the two studies = 1001), as Study 1 

contained information for all NEO-Tri items. Following results of Study 1, Study 2 NEO-

Boldness scores were estimated from the 4 NEO-Boldness items available in the NEO-FFI, 

NEO-Meanness scores were estimated from the 6 available NEO-FFI items, and NEO-

Disinhibition scores were estimated from the 3 available NEO-FFI items, along with TriPM 

items 15 and 21. IRT factor scores (ϴ) were saved and then correlated with scores on the CFA 

factors (see Table 10, bottom section). IRT-estimated NEO-Meanness and NEO-Disinhibition 

demonstrated strong, selective associations with Meanness and Disinhibition factors of the CFA 

(βs = .62 and .67, ps<.001, respectively). IRT-estimated NEO-Boldness was robustly associated 

with scores on the CFA Boldness factor (β = .68, p<.001), and moderately inversely associated 

with scores on the CFA Disinhibition factor (β = -.33, p<.001). 

.  

5.1.2 Specific Aim 2: Examine Convergent and Discriminant Associations of FFM and CFA 

Model Factors with Psychopathology 

 

Consistent with hypotheses, both CFA triarchic factor scores and FFM domain scores 

accounted for substantial variance in interview-based internalizing (see Table 11) and 

externalizing (see Table 12) symptoms. As hypothesized, scores for both CFA Boldness and 
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CFA Disinhibition significantly predicted Distress Disorder symptoms (βs = -.30 and .41, 

ps<.001, respectively), whereas Fear Disorder symptoms were selectively associated with CFA 

Boldness (β = -.46, p<.001). With regard to FFM domains, consistent with hypotheses, Distress 

Disorder symptoms were strongly predicted by Neuroticism (β = .61, p<.001). Openness also 

contributed to prediction of Distress Disorders, to a more modest extent (β = .24, p<.001). Fear 

Disorder symptoms, by contrast, were associated with both Neuroticism and Extraversion (βs = 

.36 and -.28, ps<.001, respectively). 

Results for IRT-estimated NEO-Tri scales (see bottom of Table 11) mirrored those 

observed for CFA triarchic factor scores: Fear Disorder symptoms were selectively associated 

with NEO-Boldness (β = -.36, p<.001), whereas Distress Disorder symptoms were predicted by 

both IRT-estimated NEO-Boldness and NEO-Disinhibition (βs = -.36 and .26, ps<.001). 

In order to evaluate the relative prediction of FFM domains versus triarchic factors in 

predicting internalizing symptoms, hierarchical regression analyses were also performed (see 

data columns 3 and 6 of Table 11). In one set of analyses, Model 1 (Table 11, upper section), 

scores on the CFA triarchic factors were entered as predictors of internalizing symptoms (Fear or 

Distress Disorders), and then the five FFM domains of the NEO-FFI were entered as predictors 

in Step 2. In a second set, Model 2 (see Table 11, middle section), the FFM domains were 

entered as predictors of internalizing symptoms in Step 1 followed by the triarchic factors in Step 

2. FFM domains and latent triarchic factor scores predicted Fear Disorder symptoms to a similar 

extent (Multiple Rs = .47 and .45, respectively), and neither FFM domains nor latent triarchic 

factors accounted for statistically significant additional variance in Fear Disorder symptoms over 

and above Step 1 indicators. By contrast, NEO-FFI domain scores accounted for substantial 

additional variance in Distress Disorder symptoms (22.3%) over and above triarchic factor 

scores, with incremental prediction in this case largely attributable to unique prediction for 

Neuroticism (β = .54, p<.001). 

With regard to externalizing symptoms (see Table 12), consistent with hypotheses, 

Substance Use Disorder (SUD) symptoms were robustly and selectively associated with latent 

Disinhibition factor scores (β = .43, p<.001). Contrary to expectation, Conscientiousness scores 

were not significantly associated with SUD symptoms. In fact, the overall regression model 

including all five FFM domain scores as predictors did not account for a statistically significant 

proportion of the variance in SUD symptoms (Model R = .20, n.s.). 
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As hypothesized, symptoms of ASPD were correlated to a moderate positive degree with 

scores on the Meanness and Disinhibition factors of the CFA (rs = .33 - .46, ps<.001) and were 

only modestly correlated with CFA Boldness scores (rs = .17 - .20, ps<.05). Also consistent with 

hypotheses, the adult symptoms of ASPD (AAB) were more strongly related to unique variance 

in Disinhibition (β = .37, p<.001), whereas childhood Conduct Disorder (CD) symptoms were 

associated with both Disinhibition (β = .27, p<.001) and Meanness (β = .22, p<.05). As expected, 

NEO-FFI Agreeableness significantly predicted variance in both AAB and CD symptoms (βs = -

.38 and -.28, ps<.001, respectively); however, contrary to hypotheses, Conscientiousness was not 

significantly associated with symptoms of ASPD. 

Associations between externalizing symptoms and IRT-estimated NEO-Tri scales (see 

bottom of Table 12) were again very similar to those observed for latent triarchic factor scores: 

SUD symptoms were selectively associated with IRT-estimated NEO-Disinhibition scores (β = 

.38, p<.001), whereas both IRT-estimated NEO-Meanness and NEO-Disinhibition were 

significantly correlated with childhood and adult symptoms of ASPD at the bivariate level (rs > 

.25, ps<.001). Again, however, in the context of regression, IRT-estimated Disinhibition was the 

strongest predictor of unique variance in both AAB (β = .29, p<.001) and CD symptoms (β = .29, 

p<.001). 

As with the internalizing symptoms, as series of hierarchical regression analyses were 

performed in order to evaluate the relative prediction of FFM domains versus triarchic factors in 

predicting externalizing symptoms. NEO-FFI domain scores did not account for significant 

additional variance in externalizing symptoms over and above triarchic factor scores. Triarchic 

factors, by contrast, accounted for substantial additional variance over and above FFM domains 

in predicting symptoms of SUD (20.2%), AAB (20.2%), and CD (14.4%), which was largely 

attributable to unique prediction of Disinhibition (βs = .54, .48, and .31, ps<.001) and Meanness, 

in the case of CD symptoms (β = .30, p<.05). 

.  

5.1.3 Specific Aim 3: Examine Associations of Triarchic Factors, FFM Domains, and 

Reconfigured NEO-Tri Scales with Brain Response 

 

Target P3, Flanker P3e, and Gain/Loss Feedback P3 were all significantly intercorrelated 

(see Table 13). A latent brain-response factor was quantified using CFA, utilizing these three 
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responses as observed indicators in the model. As depicted in Figure 5, the factor loading was 

higher for Target P3 (.77) than P3e (.42) or Feedback P3 (.41).5  

To examine associations of the brain-response factor with the triarchic CFA factors, FFM 

domain scores, and IRT-estimated NEO-Tri scores, bivariate-r and regression analyses were 

performed. These findings are presented in Table 14, and summarized below. 

Consistent with hypotheses, CFA Disinhibition factor scores were correlated to a 

significant negative degree with scores on the brain-response factor (r = -.24, p<.001). CFA 

Meanness also demonstrated a modest inverse correlation with brain-response factor scores (r = -

.15, p<.05); however, this appeared to reflect the overlap of Meanness with Disinhibition, as 

Disinhibition factor scores emerged as the only unique predictor of physiological response (β = -

.23, p<.05) when all three CFA factors were entered together as predictors in a regression model. 

Also consistent with hypothesis, none of the NEO-FFI domains was significantly correlated with 

scores on the brain-response factor (rs = -.12 to +.12, n.s.). Critically, by reconfiguring the NEO-

FFI to estimate NEO-Tri scores, a significant, selective correlation was again observed for IRT-

estimated NEO-Disinhibition with scores on the brain-response factor (r = -.25, p<.001) (See 

Figure 6); IRT-estimated NEO-Boldness and NEO-Meanness were not significantly associated 

with the brain-response factor (rs = .05 and -.08, n.s.).  

 
5.2 Study 2 Discussion 

Study 2 demonstrated that reconfiguring the FFM to index the triarchic model constructs 

allows for linking the FFM more effectively to neurobiological concepts and measures, while 

maintaining prediction of symptoms of psychopathology. This study also demonstrated that the 

triarchic constructs are not limited to specific operationalizations, and provided evidence that 

these constructs can be modeled effectively as latent variables using manifest indicators 

expanding beyond those utilized in previous studies. CFA factors in Study 2 demonstrated 

patterns of associations with FFM domains nearly identical to those observed in Study 1 for CFA 

factors defined using a modified set of scale indicators. These triarchic CFA factors and FFM 

domain scores in Study 2 both predicted significant variance in interview-based internalizing and 

externalizing symptoms, but significant associations with the composite index of brain response 

were evident only for the triarchic model factors. Specifically, the Disinhibition factor of the 

CFA model displayed a selective inverse association with scores on the P3 brain response factor, 
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whereas FFM domain scores were not significantly correlated with brain response factor scores. 

In contrast with standard FFM domains, IRT-estimated NEO-Tri scores significantly predicted 

both symptoms of psychopathology and ERP-brain response, with estimated NEO-Disinhibition 

scores (like the CFA Disinhibition factor) showing a selectively association with brain response 

factor scores. 

5.2.1 Alternative Models of Triarchic Constructs 

Study 2 extended results of Study 1 and findings reported by Drislane and Patrick (in 

press) by demonstrating that the triarchic dimensions can be modeled as latent variables using a 

modified set of observed indicators (i.e., TriPM, MPQ-Tri, and PID-Tri scales versus TriPM, 

PPI-Tri, and YPI-Tri Meanness/Disinhibition + MPQ Fearless Dominance). These findings are 

notable, because they lend further support to the notion that the triarchic constructs are 

fundamental dimensions related to psychological functioning and that content related to these 

constructs is embedded within alternative measures of normal and pathological personality. The 

ability to fit CFA models in Study 1 and Study 2 demonstrates that alternative measures of the 

triarchic dimensions covary systematically as a function of their representations of these 

constructs, rather than being limited to a specific set of indicators. Further, findings indicated 

that the latent factors modeled in Study 1 and Study 2 represented the triarchic constructs in a 

similar way. Similar structures were evident for the two models (e.g., loadings of scale indicators 

on latent factors were comparably high, and correlations among the latent factors were quite 

similar), and the pattern of correlations for CFA factors with FFM domains of the NEO-FFI was 

essentially equivalent across the two studies, as only one difference in correlation magnitude 

approached significance. As such, the CFA factors in Study 1 and Study 2 can be interpreted as 

measuring the same constructs in largely the same way. Based on these findings, future research 

protocols or existing multi-measure datasets that include sources of items for different triarchic 

scale measures can be used to model these constructs as latent factors, and further examine their 

relations with other variables, including variables from non-report domains such as behavioral 

performance and physiological (i.e., somatovisceral, electrocortical, and neuroimaging) response. 

Latent variable representations of the triarchic model constructs can also serve as ‘metric 

bridges’ (Friedman et al., 2014) for integrating separate datasets containing outcome measures of 

different but complementary types. 
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5.2.2 Prediction from FFM and Triarchic Dimensions to Internalizing and Externalizing 

Symptoms 

Consistent with predictions, both the NEO-FFI domain scores and triarchic CFA factors 

accounted for substantial variance in interview-based symptoms of internalizing and 

externalizing disorders. Of note, Fear Disorder symptoms were selectively associated with the 

Boldness factor. From an FFM perspective, Fear Disorders were predicted by both Neuroticism 

(positively) and Extraversion (negatively), the domains most strongly correlated with boldness. 

Indeed, when the triarchic factors and FFM domains were included together in a regression 

model, the magnitude of unique prediction (β) was reduced to non-significance for each of these 

variables, indicating that it is the variance they have in common that is associated with Fear 

Disorder symptoms. In turn, these findings are consistent with the conception of boldness as 

representing the low pole of trait fear (Kramer et al., 2012; Vaidyanathan, Patrick, & Bernat, 

2009) or, in RDoC terms, dispositional threat sensitivity (Nelson et al., 2016; Yancey, Venables, 

& Patrick, 2016).  

Distress Disorders, by contrast, were more strongly predicted by FFM Neuroticism than 

by the triarchic CFA factors. Components of the triarchic model capture specific aspects of 

negative emotionality – boldness indexes fearlessness and resilience, while disinhibition is 

associated with alienation/hostility and deficient emotion regulation – whereas, Neuroticism 

reflects a broader tendency to experience negative emotions that in turn is associated with 

Distress Disorders. Of note, the triarchic model was not advanced as a comprehensive model of 

psychopathology. There are likely important constructs, such as reward sensitivity or other 

processes underlying dysphoric tendencies that can also be conceptualized and measured in 

neurobehavioral terms, which should be identified and targeted in future research. 

Externalizing disorders, including SUD and adult and childhood symptoms of ASPD, on 

the other hand, were more strongly predicted by the triarchic CFA factors than by FFM domain 

scores, largely as a function of Disinhibition. As discussed when describing results for self-

reported antisocial behavior and substance use in Study 1, these findings may reflect the 

conception of disinhibition as a clinical liability dimension. Strong associations between 

Disinhibition factor scores and externalizing symptoms are expected, given that this construct is 

meant to reflect the general liability underlying impulse control disorders. Differences in the 

predictive power of the Disinhibition factor versus the FFM domains may also reflect 
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measurement issues. Disinhibition is measured as a latent factor, whereas the FFM domains are 

measured as single manifest scales. As noted previously, latent variable approaches can reduce 

error variance relative to single measures. Additionally, the Disinhibition factor is defined by 

items of higher difficulty, since two of its indicators are derived from pathological rather than 

normal-range personality measures (TriPM and PID-5). These higher difficulty items may 

contribute to stronger predictive associations with externalizing problems. 

Related to this, there are limitations of the NEO-FFI that warrant discussion. In contrast 

with previous published studies (Kotov et al., 2010), NEO-FFI Conscientiousness was not a 

robust predictor of psychopathology symptoms. Examination of the item content of the NEO-FFI 

provides some insight into this finding: not all facets of the NEO-PI-R are represented in the 

NEO-FFI. For Conscientiousness, there are zero items drawn from the Deliberation or 

Competence facets. These facets, which reflect capacities for planning and responsibility, 

respectively, are of particular relevance to externalizing problems. As such, their omission helps 

explain the lack of significant correlation between NEO-FFI Conscientiousness and SUD, AAB, 

and CD symptoms. Likewise, the remaining NEO-FFI domains have facets that are not 

represented (e.g., Modesty facet of Agreeableness) or which are indexed by a single item (e.g., 

Warmth facet of Extraversion). Investigators utilizing short-form measures are encouraged to 

examine how well the short-form aligns with its original full-scale version (Smith, McCarthy, & 

Anderson, 2000; Widaman, Little, Preacher, & Sawalani, 2011).  Bearing these findings in mind, 

it is likely that the full NEO-PI-R would provide a more accurate or comprehensive depiction of 

the associations between the FFM and symptoms of psychopathology. 

 
5.2.3 Brain Response Relates to Triarchic Disinhibition 

 
Whereas psychopathology symptoms were predicted by both triarchic factors and 

standard FFM domains, associations with ERP brain responses were evident only for triarchic 

dimensions. Disinhibition factor scores displayed significant negative correlations as expected 

with a brain response factor defined by Target P3, Flanker P3e, and Feedback P3 amplitude. 

Associations between externalizing problems and reduced P3 amplitude are well-established in 

the literature (e.g., Iacono et al., 2002; Patrick et al., 2005), and disinhibition scale scores are also 

correlated significantly with reduced P3 amplitude (Yancey et al., 2013). The current study 

extends on prior published work by demonstrating that this relationship also holds when both 



59 

disinhibition and psychophysiological response are measured as factors defined by multiple 

indicators. By contrast, NEO-FFI domain scores, which were not developed to index 

neurophysiological variability, did not exhibit significant associations with the composite brain 

response factor of the current study. 

 
5.2.4 Reconfigured NEO-Triarchic Scores Predict both Psychopathology and 

Psychophysiological Response 

 
In Study 2, scores on the NEO-Tri scales were estimated from the NEO-FFI using IRT. 

As in Study 1, reconfigured NEO scores continued to significantly predict symptoms of 

internalizing and externalizing disorders, and the pattern of associations mirrored those observed 

for CFA triarchic factor scores. Reconfiguring the FFM to index the triarchic constructs, 

therefore, did not eliminate its ability to predict psychopathology. Moreover, IRT-estimated 

NEO-Disinhibition scores significantly predicted scores on the composite brain response factor – 

at a magnitude similar to that of the Disinhibition factor. As depicted in Figure 6, the correlation 

between IRT-estimated NEO-Disinhibition and the composite brain response factor reflects the 

association between externalizing psychopathology symptoms and reduced P3 amplitude. 

Participants with higher IRT-estimated NEO-Disinhibition scores also had higher total scores on 

the Externalizing Spectrum Inventory (ESI), and these participants, in turn, demonstrated the 

smallest scores on the composite brain response factor. These results indicate that reconfiguring 

the FFM to index the triarchic construct of disinhibition enhances the association between the 

FFM and brain response, while maintaining prediction of important psychological phenomena in 

the report domain (i.e., symptoms of psychopathology). This makes sense from a basic 

measurement standpoint: A psychological dimension can be indexed using alternative sets of 

items that operate as parallel forms, and parallel forms of a test can be expected to show 

relationships in common with criterion variables. Taken together, results of Study 2 illustrate the 

utility of interfacing the FFM and triarchic neurobehavioral trait models as a basis for linking 

psychopathology more effectively to neurobiological concepts and measures. 

Notably, this study focused on the disinhibition construct of the triarchic model, as its 

neurophysiological correlates are the most well-established at this time. However, 

neurophysiological indicators of the other two triarchic model constructs, boldness and 

meanness, have also be identified (e.g., aversive startle potentiation and N170 brain response 
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amplitude, respectively), and it can be expected that the NEO item-based measures of these 

constructs would show associations with these indicators. Further, indicators in other domains 

have provided valuable insights into the nature of inhibitory control problems. Venables (2016), 

for example, demonstrated that behavioral performance on executive functioning (EF) tasks 

covaried both with scale measures of disinhibition as well as P3 amplitude, such that a latent 

inhibition-disinhibition factor could be modeled reflecting shared variance across these different 

measurement domains. Future research ought to continue to identify reliable behavioral and 

physiological indicators of boldness and meanness in order to further explore the cross-domain 

associations of neurobiological, behavioral, and first-person experiential (“psychological”) 

aspects of these dimensions. Progressing toward a multidomain multidimensional approach to 

the study of psychopathology is discussed in greater depth in the next section. 
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CHAPTER 6 

 

GENERAL DISCUSSION 

 

 
6.1 General Discussion 

 

The five factor model is the most widely applied personality model used in psychological 

research. As such, there are a number of large, existing specialized datasets that include 

measures of these traits, along with indicators of psychopathology and neurophysiological or 

other biological variables. The present study lays the foundation for continued cross-domain 

research investigating the intersections of these indicators, using the triarchic neurobehavioral 

traits as referent dimensions. By providing a framework for measuring key individual difference 

constructs in a manner that incorporates biological and behavioral variables along with 

psychological-scale indicators, work of this kind may ultimately shift our ideas regarding the 

nature of these constructs. This final section discusses the utility of defining neurobehavioral 

traits (such as the triarchic dimensions) as phenotypic targets in psychopathology research and 

how a multidomain multidimensional approach can advance the study of mental disorders. 

 
6.1.1 Advances in Dimensional Models of Psychopathology 

 

The limits of standard categorical conceptions of mental disorders codified in the 

Diagnostic and Statistical Manual of Mental Disorders (DSM) and International Classification 

of Diseases (ICD) (e.g., high degree of comorbidity, within-disorder heterogeneity, limited 

reliability) have been widely discussed for the past two decades (see Kotov et al., in press, for a 

review). As a consequence, dimensional models of psychopathology have increasingly been 

adopted and advocated, including the RDoC initiative (Sanislow et al., 2010). Recently, a 

consortium of prominent researchers (Kotov et al., in press) advanced a dimensional meta-

structure of psychopathology developed on the basis of quantitative classification (i.e., through 

the use of factor analysis and related statistical techniques) called the Hierarchical Taxonomy of 

Psychopathology (HiTOP). The HiTOP includes six broad spectra: internalizing (or negative 

affectivity), thought disorder (or psychoticism), disinhibited externalizing, antagonistic 

externalizing, detachment, and somatoform. Specific psychological disorders or symptom 

presentations, as well as maladaptive traits are organized hierarchically below these spectra. 



62 

Notably, features of both the FFM and triarchic models are highly compatible with HiTOP. FFM 

Neuroticism maps onto the internalizing spectrum, whereas the low pole of Extraversion is 

similar to the HiTOP detachment spectrum. Triarchic disinhibition and meanness, by contrast, 

readily map onto the disinhibited externalizing and antagonistic externalizing spectra, 

respectively, whereas boldness intersects with the lower-order fear components subsumed by the 

internalizing spectrum. 

The HiTOP model addresses many of the criticisms of categorical models of 

psychopathology and has the potential to be a viable alternative to the DSM/ICD for psychiatric 

nosology. Nevertheless, certain limitations of the HiTOP warrant mention. Most importantly, the 

HiTOP describes the structure of psychopathology on the basis of report-based measures (e.g., 

interview or self-report based psychiatric disorders or symptoms). As a consequence, the 

resulting spectra are highly trait-like, which accounts for similarities with the FFM. The 

importance of report-based measures in psychological research cannot be overemphasized. 

Report measures have the ability to describe first-person mental experiences in a manner that 

cannot be achieved in other domains of measurement. Additionally, advances in quantitative 

methods have enabled precision of measurement for report-measures that far exceeds the 

psychometric properties of even the most reliable physiological or behavioral measures (Meyer, 

Bress, & Proudfit, 2014). However, this reliance on a single level of analysis or domain of 

measurement precludes a more comprehensive understanding of mental disorders and their 

structure, which takes into account information from other domains including neurobiology 

(Cacioppo & Berntson, 1992). 

 
6.1.2 Shifting Focus on Neurobiology and Endophenotypes 

 

In parallel with advancements made in quantitative classification, there has also been a 

movement to understand mental disorders in terms of neurobiology. In particular, the concept of 

endophenotypes (Gottesman & Gould, 2003) – latent measures that reflect the causal relationship 

between genes and clinical disorders – has become increasingly influential in psychopathology 

research (Miller & Rockstroh, 2013). The focus on endophenotypes as targets of research reflects 

efforts to identify the genes that underlie psychopathology and understand the mechanisms by 

which biological processes give rise to observed clinical phenotypes. Psychological disorders 

themselves, by contrast, have proven to be difficult targets for genetic research, and few 



63 

candidate genes have replicated across studies (Duncan & Keller, 2011).  Of relevance to the 

current research, Iacono and Malone (2011) presented evidence that reduced P3 amplitude could 

be considered an endophenotype of substance use disorders and externalizing psychopathology. 

Specifically, P3 amplitude correlates with externalizing problems, is appreciably heritable, and is 

reduced in at-risk asymptomatic individuals who later develop substance use disorders. 

More recently, however, a special issue of Psychophysiology (Iacono, 2014) presented 

results from a series of studies that performed genome-wide scans of allelic variants for 17 

different psychophysiological endophenotypes (including P3 amplitude, electrodermal response, 

and affective startle modulation) and found little evidence for specific genetic effects on 

endophenotypes. These results suggest that endophenotypes are not genetically simpler than 

clinical phenotypes, as had been previously believed, and are unlikely to provide a 

comprehensive account of psychological disorders. 

Miller (1996; Miller & Keller, 2000; Miller & Rockstroh, 2013) has cautioned against the 

tendency to attempt to reduce psychological phenomena to biology. Indeed, psychiatric disorders 

are highly complex, multiply determined psychological phenomena. They cannot be reduced to a 

single unit of analysis (e.g., genes). Each domain provides critical information. Further, units 

themselves (ranging from genetic material to sociocultural factors) are not transmutable and can 

display reciprocal influences. There is an assumption that biological processes give rise to 

psychological states; however, psychological states can also influence neurobiology. From this 

perspective, different ‘levels’ of analysis are complementary and provide unique data that 

contribute incrementally to understanding of psychopathology. For example, traditional 

“psychological” concepts are needed to describe the functions of biological events and processes.  

Psychological interpretations (e.g., regarding allocation of attentional resources) are used to 

characterize the functional significance of reduced P3 amplitude, for example. Considered in this 

light, a comprehensive understanding of psychopathology will require integration of information 

that spans multiple domains or levels of analysis and clarification of the intersections among 

these different domains (Cacioppo & Berntson, 1992). 
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6.1.3 Multidomain Multidimensional Assessment and Conceptualization of 

Psychopathology 

A benefit of focusing on the triarchic model dimensions or other neurobehavioral traits 

(e.g., reward sensitivity) as targets for psychopathology research is that they have meaning that 

spans multiple domains of measurement. Focusing on the construct of disinhibition for purposes 

of illustration, the current work demonstrates that dimensions of the triarchic model relate to 

both clinical problems (report domain) and brain response (psychophysiology domain). 

Consequently, the triarchic neurobehavioral trait dimensions may more effectively predict 

variables across different measurement domains, including biological concepts (e.g., fMRI 

BOLD activation or genomic variation) than traditional psychopathology targets (i.e., categorical 

disorders, symptoms, or standard personality traits), because they are more proximal to these 

variables from a conceptual and measurement standpoint. 

The psychoneurometric approach advanced by Patrick and colleagues (Patrick et al., 

2013; Venables, 2016; Yancey et al., 2016) builds upon this notion by illustrating how 

neurobehavioral constructs can be measured using indicators from disparate measurement 

domains simultaneously, defining variables that differ from standard levels of analysis (i.e., they 

define a vector that cuts across more than one level). These psychoneurometric variables, 

because they are anchored by report-based indicators in addition to physiological (and in some 

cases behavioral) indicators, retain some traditional “psychological” meaning and the ability to 

predict symptoms of psychopathology while also demonstrating robust associations with 

psychophysiological response variables. 

Approaching psychopathology research from a multidomain perspective can lead to the 

explication of a rich nomological network linking concepts and measures relevant to specific 

psychological phenomena that spans the entire range of units of analysis. This would allow for 

investigations both within (e.g., how does aversive startle potentiation relate to electrodermal 

response?) and across (e.g., how does aversive startle potential relate to trait fear?) measurement 

domains. These intersections may be especially important for understanding mechanistic or 

etiological factors relevant to psychopathology. However, delineating these nomological 

networks is a daunting task and would be plausible only in the context of collaboration amongst 

multiple investigators. For example, data could be combined that include different types of 

variables so long as there are some variables in common across datasets. Self or other-report 
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scale measures of target constructs (triarchic neurobehavioral trait dimensions in this case) are 

likely ideally suited for such a purpose. 

The assessment of psychological concepts across multiple domains of measurement may 

also have important applied clinical implications. For example, Kwako and colleagues (2016) 

advanced a framework for the Addictions Neuroclinical Assessment, which incorporates 

neuroimaging and performance measures of executive function, incentive salience, and negative 

emotionality in the assessment of addictions. The belief is that such an assessment would better 

capture the mechanisms contributing to addiction in a given individual and lead to improved 

treatment matching. Understanding the intersections of psychological and biological processes 

may lead to new targets for intervention, as intervention in one domain (e.g., neurochemistry) 

may influence function in a different domain (e.g., cognition or mood) (Miller & Keller, 2000). 

Multidomain multidimensional assessment may also contribute to enhanced identification of 

individuals at risk for the development of psychopathology or for whom symptoms may be 

particularly severe or distinct from others that meet criteria for the same diagnosis. Iacono, 

Carlson, & Malone (2000), for example, demonstrated that a multivariate measure of 

physiological response (including P3 amplitude and electrodermal response modulation) was a 

stronger predictor of childhood risk for the later development of substance use disorders than 

either indicator alone. 

 
6.1.4 Limitations and Conclusion 

 

Results of the present set of studies must be interpreted with certain limitations in mind. 

Although Study 2 included adult community participants recruited via Craigslist advertisements, 

the data are drawn from mostly Caucasian, college-aged participants. It will be important to 

replicate these findings in more diverse samples and samples with higher levels of 

psychopathology in order to ensure that results generalize to the larger population. Additionally, 

Study 2 utilized a short form of the NEO-PI-R, the NEO-FFI, which does not provide coverage 

of all of the lower-order facets described in the five factor model. Further research is needed to 

examine whether there are specific lower-order FFM facets (rather than domains) that display 

significant associations with psychophysiological response. Finally, the fit of the triarchic CFA 

model in Study 2 was marginal. The sample size in this study was somewhat low for CFA; as 
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such, it will be important to evaluate the fit of the alternative triarchic model specified in Study 2 

using a larger sample. 

In sum, the current work illustrates the utility of interfacing the five factor and triarchic 

neurobehavioral trait models as a basis for linking psychopathology more effectively to 

neurobiological concepts and measures. While both the FFM and triarchic model dimensions 

displayed significant associations with clinical symptoms and problems, only the triarchic 

construct of disinhibition predicted psychophysiological response. These results highlight a clear 

distinction between neurobehavioral dimensions and standard personality traits. This study also 

demonstrated the utility of targeting neurobehavioral constructs as a means of intersecting 

psychopathology research with biology, and provided a method for measuring these constructs 

using the ubiquitous and highly influential FFM.  
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APPENDIX A 

 

TABLES 

 

 
 

Table 1.          

Study 1 Descriptive Statistics and Intercorrelations for all Observed Variables 

Variable 1 2 3 4 5 6 7 8 9 
1. TriPM Boldness --         

2. PPI-Boldness .76 --        

3. MPQ-Boldness .71 .77 --       

4. TriPM Meanness .12 .15 .14 --      

5. PPI-Meanness .09 .05 .01 .67 --     

6. YPI-Meanness .15 .14 .14 .57 .70 --    

7. TriPM Disinhibition -.10 -.01 .05 .50 .32 .27 --   

8. PPI-Disinhibition -.15 -.06 .01 .38 .33 .30 .66 --  

9.YPI-Disinhibition -.02 .03 .13 .35 .32 .34 .66 .72 -- 
Mean .56 1.60 1.55 .24 1.05 .94 .26 1.12 1.13 
SD .13 .41 .35 .14 .41 .49 .12 .34 .43 
Note: N = 789; all correlations in boldface significant at p<.001. Indicators of the same latent 
construct are highlighted in grey. TriPM = Triarchic Psychopathy Measure; PPI = 
Psychopathic Personality Inventory; YPI = Youth Psychopathic Traits Inventory; MPQ = 
Multidimensional Personality Questionnaire.  
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Table 2.           
Model Fit Indexes for Alternative CFA Models in Study 1  

Model 
χ² 

df p RMSEA CFI TLI BIC 
χ²  

Diff 
df  

Diff p-value 
1. 3 Factor Triarchic 
Model 267.89 25 <.001 .111 .939 .912 -1390.30 -- -- -- 
2. 2 Factor (Boldness and 
Externalizing)  974.14 27 <.001 .211 .761 .681 -697.39 706.25 2 <.001 (2 vs. 1) 

3. 1 Factor  2549.23 27 <.001 .344 .363 .150 877.70 2281.34 2 <.001 (3 vs. 1) 
4. 3 Factor with 2 Mod. 

Ind. (Replication) 146.51 23 <.001 .083 .969 .951 -1498.33 121.38 2 <.001 (4 vs. 1) 

Note: N = 789; RMSEA = root mean squared error of approximation; TLI = Tucker-Lewis Index; CFI = Comparative Fit Index; 
Mod. Ind. = Modification Indices; df = degrees of freedom; BIC = Bayesian Information Criterion. The best fitting model is 
highlighted in bold font. 
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Table 3.  
Relations between Triarchic Factor Scores and NEO-PI-R Domains and Facets: Pearson 

Correlations and Regression Coefficients 

  
Boldness Meanness Disinhibition Multiple 

r (β) r (β) r (β) R 

Neuroticism (full NEO-PI-R) -.54 (-.51) .03 (-.13*) .41 (.48) .69 

Neuroticism (short NEO-FFI) -.49 (-.46) -.01 (-.15*) .35 (.43) .62 

       Anxiety -.55 (-.50) -.22 (-.24) .09 (.22) .59 

       Angry Hostility -.20 (-.24) .33 (.23) .39 (.27) .48 

       Depression -.40 (-.38) .05 (-.09) .35 (.39) .53 

       Self-Consciousness -.52 (-.49) -.12* (-.12*) .13* (.19*) .54 

       Impulsiveness -.15* (-.10) .07 (-.21) .43 (.54) .48 

       Vulnerability -.54 (-.51) .01 (-.14*) .40 (.47) .68 

Extraversion (full NEO-PI-R) .52 (.61) -.23 (-.43) .09 (.15*) .63 

Extraversion (short NEO-FFI) .47 (.55) -.22 (-.41) -.07 (.16*) .58 

       Warmth .29 (.41) -.48 (-.61) -.23 (.10) .62 

       Gregariousness .27 (.33) -.15* (-.32) .02 (.19*) .37 

       Assertiveness .58 (.59) .04 (-.05) -.07 (-.04) .59 

       Activity .42 (.45) -.06 (-.13*) -.10 (-.03) .45 

       Excitement-Seeking .38 (.41) .09 (-.13*) .18* (.26) .44 

       Positive Emotions .24 (.35) -.38 (-.51) -.16* (.12) .51 

Openness (full NEO-PI-R) .16* (.25) -.31 (-.45) -.07 (.18*) .41 

Openness (short NEO-FFI) .15* (.21) -.19* (-.30) -.05 (.12) .29 

       Fantasy .04 (.08) -.11 (-.20) .02 (.13) .17* 
       Aesthetics .05 (.14*) -.31 (-.43) -.06 (.18*) .36 

       Feelings .01 (.12*) -.39 (-.52) -.09 (.20) .44 

       Actions .23 (.28) -.05 (-.22) .09 (.22) .31 

       Ideas .27 (.30) -.09 (-.13) -.11 (-.04) .31 

       Values -.02 (.03) -.22 (-.23) -.11 (.02) .22 

Agreeableness (full NEO-PI-R) -.08 (.06) -.73 (-.69) -.47 (-.09) .73 

Agreeableness (short NEO-FFI) .01 (.12*) -.64 (-.56) -.50 (-.20) .68 

       Trust .15* (.22) -.37 (-.36) -.29 (-.09) .44 

       Straightforwardness -.21 (-.13*) -.55 (-.41) -.44 (-.21) .59 

       Altruism .13* (.25) -.61 (-.61) -.42 (-.09) .66 

       Compliance -.14* (-.06) -.52 (-.44) -.36 (-.12*) .53 

       Modesty -.22 (-.13*) -.45 (-.47) -.18* (.07) .47 

       Tendermindedness -.06 (.06) -.55 (-.59) -.26 (.06) .55 

Conscientiousness (full NEO-PI-R) .22 (.20) -.28 (.08) -.70 (-.75) .74 

Conscientiousness (short NEO-FFI) .26 (.25) -.23 (.05) -.59 (-.61) .64 

       Competence .28 (.27) -.22 (.04) -.55 (-.57) .62 

       Order .05 (.03) -.15* (.09) -.41 (-.46) .42 

       Dutifulness .23 (.23) -.31 (-.02) -.62 (-.61) .66 

       Achievement Striving .28 (.27) -.16* (.02) -.43 (-.44) .51 

       Self-Discipline .32 (.30) -.16* (.12*) -.55 (-.62) .65 

       Deliberation -.14* (-.17*) -.29 (.11*) -.62 (-.69) .65 

Note: *rs and βs are significant at p<.001; rs and βs ≥ .2 and significant at p<.001 are highlighted in 
bold. NEO-PI-R = NEO Personality Inventory-Revised; NEO-FFI = NEO Five Factor Inventory. 

 



70 

Table 4.        

Model Fit Indexes for Alternative NEO-PI-R Facet Triarchic Models              

Model χ² df p RMSEA CFI TLI BIC 
Boldness        
1. Bifactor Model, Neuroticism Subfactor (No Gregariousness)  5.32 2 .07 .046 .996 .979 6602.21 

2. Single Factor  392.49 9 <.001 .232 .664 .440 7837.30 
3. Single Factor (No Gregariousness) 222.54 5 <.001 .235 .742 .485 6401.35 
4. Single Factor (No Gregariousness) 2 Modification Indices 194.67 3 <.001 .285 .773 .243 6386.81 
Meanness        
1. Single Factor with 2 Modification Indices 13.63 3 .004 .067 .991 .972 5562.648 

2. Single Factor  142.18 5 <.001 .186 .780 .560 6745.35 
3. Single Factor with 1 Modification Index 140.02 4 <.001 .208 .782 .455 6749.86 
Disinhibition        
1. Bifactor Model, Conscientiousness Subfactor (No Order)  10.89 2 .004 .075 .990 .951 6264.22 

2. Single Factor 542.48 9 <.001 .274 .777 .628 6380.41 
Note: N = 789; RMSEA = root mean squared error of approximation; TLI = Tucker-Lewis Index; CFI = Comparative Fit Index; df = 
degrees of freedom; BIC = Bayesian Information Criterion. The best fitting models are highlighted in bold font.
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Table 5.  

List of NEO-PI-R Items Comprising Each NEO-Tri Scale 

NEO-Triarchic Scale Item Number NEO Domain 

Boldness (α = .83)   
 1 Neuroticism 
 7 (-) Extraversion 
 12 Extraversion 
 16 (-) Neuroticism 
 22 Extraversion 
 31 (-) Neuroticism 
 46 Neuroticism 
 61 Neuroticism 
 72 Extraversion 
 82 Extraversion 
 102 (-) Neuroticism 
 106 Neuroticism 
 116 Neuroticism 
 136 (-) Neuroticism 
 137 (-) Extraversion 
 142 Extraversion 
 144 Agreeableness 
 151 (-) Neuroticism 
 161 (-) Neuroticism 
 181 Neuroticism 
 192 Extraversion 
 222 (-) Extraversion 
 234 Agreeableness 
Disinhibition (α = .81)   
 15 (-) Conscientiousness 
 30 Conscientiousness 
 36 (-) Neuroticism 
 45 Conscientiousness 
 51 Neuroticism 
 60 (-) Conscientiousness 
 66 Neuroticism 
 90 Conscientiousness 

 94 (-) Agreeableness 
 95 Conscientiousness 
 96 (-) Neuroticism 

 (continued)  
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Table 5 – continued.   

NEO-Triarchic Scale Item Number NEO Domain 
   
Disinhibition (cont.) 120 (-) 

124 
141 (-) 

150 

Conscientiousness 
Agreeableness 
Neuroticism 
Conscientiousness 

 156 (-) Neuroticism 
 180 (-) Conscientiousness 
 201 Neuroticism 
 210 (-) Conscientiousness 
 225 (-) Conscientiousness 
 229 Agreeableness 
Meanness (α = .85)   
 14 Agreeableness 
 19 (-) Agreeableness 
 24 Agreeableness 
 39 Agreeableness 
 43 Openness 
 62 (-) Extraversion 
 68 Openness 
 69 (-) Agreeableness 
 74 Agreeableness 
 84 Agreeableness 
 92 Extraversion 
 99 Agreeableness 
 104 (-) Agreeableness 
 109 Agreeableness 
 114 (-) Agreeableness 
 126 Neuroticism 
 159 Agreeableness 
 169 Agreeableness 
 174 (-) Agreeableness 
 182 (-) Extraversion 
 189 Agreeableness 
 193 (-) Openness 
 204 (-) Agreeableness 
 209 (-) Agreeableness 
 212 (-) Extraversion 

Note. Items ending in (-) are reverse-keyed. α = Cronbach’s alpha; NEO-PI-R = NEO Personality 
Inventory-Revised; NEO-Tri = NEO-Triarchic.
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Table 6.  
Relationships of Scores on the NEO-PI-R Item- and Facet-Based Triarchic Scales with Alternative Triarchic Measures: Pearson 

Correlations and Regression Coefficients 

 

NEO-item-
Boldness 

r (β) 

NEO-
item-

Meanness 
r (β) 

NEO-item-
Disinhibition 

r (β) 

Multiple 
R 

NEO facet-
Boldness 

r (β) 

NEO facet-
Meanness 

r (β) 

NEO facet-
Disinhibition 

r (β) 

Multiple 
R 

CFA Factor Scores         

Boldness Factor .79a (.79) .10a (-.02) -.06 (-.01) .79 .62 (.61) -.01 (.01) -.14* (-.11*) .63 

Meanness Factor .22a (.12*) .78a (.72) .40a (.11*) .79 .05 (.06) .70 (.69) .14* (.05) .70 

Disinhibition Factor -.01 (.00) .46 (.17*) .75a (.67) .76 -.08 (-.04) .43 (.37) .53 (.48) .65 

Triarchic Psychopathy Measure 

(TriPM) 
   

 
   

 

TriPM Boldness .76a (.75) .12a (.06) -.11b (-.10*) .77 .60 (.58) .02 (.04) -.22 (-.18*) .62 

TriPM Meanness .18*a (.09*) .73a (.67) .39a (.11*) .74 .05 (.07) .67 (.66) .14* (.05) .67 

TriPM Disinhibition -.03 (-.02) .43 (.17*) .69a (.61) .70 -.05 (-.02) .42 (.36) .49 (.44) .60 

PPI-Based Triarchic (PPI-Tri) Scales          

  PPI Boldness .73a (.74) .06 (-.05) -.04b (.02) .73 .54 (.53) .00 (.03) -.15* (-.13*) .55 

  PPI Meanness .14*a (.04) .73a (.73) .29a (-.02) .73 -.03 (-.02) .68 (.68) .05 (-.04) .68 

       PPI Disinhibition -.08 (-.07) .38b (.12*) .69a (.64) .70 -.12* (-.09) .42 (.36) .47 (.42) .60 

YPI-Based Triarchic (YPI-Tri) Scales          

       YPI Meanness .20a (.12*) .58 (.57) .22a (-.02) .59 -.01 (.00) .54 (.55) .00 (-.07) .54 

       YPI Disinhibition .06a (.08) .37 (.10*) .65a (.61) .66 -.05 (-.02) .35 (.30) .45 (.41) .54 

MPQ-Based Boldness Scale          

       MPQ Boldness .69a (.70) .08 (-.05) .00 (.06) .69 .58 (.58) .02 (.04) -.08 (-.05) .59 

Crime and Analogous Behavior 

(CAB) Scale  
        

       CAB Antisocial .20a (.18*) .32 (.23) .25a (.17*) .39 .08 (.09) .28 (.28) .09 (.05) .30 

       CAB Drug Use .13*a (.15*) .17* (.01) .33a (.34) .37 .02 (.03) .18* (.15*) .23 (.21) .28 

 

Note.  N =789. Bold font entries signify r / β magnitudes ≥ .20 that are significant at the p<.001 level. Entries marked with an asterisk 
are significant at the p<.001 level.  Superscripts denote results from Fisher’s Z tests indicating p<.001 significant differences in the 
magnitude of zero-order correlation between item- and facet-based scores and criterion measure, a item > facet and b facet > item. 
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Table 7.  
Relationships of Scores on the CFA Triarchic Factor Scores, FFM Domain Scores, and NEO-PI-R Based Triarchic Subscales with 

Self-Reported Antisocial Behavior and Drug Use: Pearson Correlations, Regression Coefficients, and Hierarchical Regressions 

 
CAB 

Antisocial 
   CAB 

Drug Use 
 

 

 r β step 1 β step 2  r β step 1 β step 2 
Model 1        

Boldness Factor .20 .17* .14†  .10†  .11 -.05 
Meanness Factor .33  .18* .06  .21  -.02 .04 
Disinhibition Factor .31 .22 .32  .38  .39 .36 

Neuroticism -.01   -.08  .07†   -.12† 
Extraversion -.01   -.08  .10†   .13† 
Openness .01   .09†  .09†  .13* 
Agreeableness -.31  -.15†  -.17*   -.06 
Conscientiousness -.12*   .11†  -.25   -.05 

R  .40 .43   .39 .42 

ΔR²   .023    .025 

        

Model 2        

Neuroticism -.01  -.14* -.08  .07† -.06 -.12† 
Extraversion -.01  .04 -.08  .10 † .17* .13† 
Openness .01  .10† .09†  .09† .11† .13* 
Agreeableness -.31 -.34 -.15†  -.17*  -.19* -.06 
Conscientiousness -.12*  -.11 .11†  -.25  -.28 -.05 
Boldness Factor .20  .14†  .10†  -.05 
Meanness Factor .33   .06  .21   .04 
Disinhibition Factor .31  .32  .38   .36 

R  .35 .43   .35 .42 

ΔR²   .063    .052 

        

Model 3        

NEO Boldness .20 .18*   .13* .15*  

NEO Meanness .32 .23   .17* .01  

NEO Disinhibition .25 .17*   .33  .34  

     R  .39    .37  

Note.  N =789. Bold font entries signify r / β magnitudes ≥ .20 that are significant at the p<.001 level. Entries marked with an asterisk are significant at the 

p<.001 level; † p<.05.  CAB = Crime and Antisocial Behavior Checklist. 
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Table 8.  
Study 2 Descriptive Statistics and Intercorrelations for all Observed Variables  

Variable 1 2 3 4 5 6 7 8 9 
1. TriPM Boldness --         

2. PID5-Boldness .80 --        

3. MPQ-Boldness .80 .75 --       

4. TriPM Meanness .20 .21 .23 --      

5. PID5-Meanness .15 .16 .14 .69 --     

6. MPQ-Meanness .10 .01 .06 .64 .62 --    

7. TriPM Disinhibition* .03 .16 .09 .42 .26 .33 --   

8. PID5-Disinhibition .11 .15 .11 .42 .49 .45 .64 --  

9. MPQ-Disinhibition .05 .06 .11 .30 .19 .42 .59 .73 -- 

Mean .60 1.55 .50 .20 .69 .27 .22 .74 .35 

SD .17 .48 .21 .14 .46 .19 .16 .51 .21 
Note: N = 212; all correlations in boldface significant at p<.001. Indicators of the same latent 
construct are highlighted in grey.  TriPM = Triarchic Psychopathy Measure; PID5 = 
Personality Inventory for DSM-5; MPQ = Multidimensional Personality Questionnaire; * 
TriPM Disinhibition computed omitting items 15 and 21. 
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Table 9.           
Model Fit Indexes for Alternative CFA Models  in Study 2  

Model 
χ² 

df p RMSEA CFI TLI BIC 
χ² Diff 

df 
Diff p-value 

1. 3 Factor Triarchic 
Model 115.28 24 <.001 .134 .917 .875 -777.21 -- -- -- 
2. 2 Factor 
(Boldness and 
Externalizing) 273.97 26 <.001 .212 .774 .688 -629.78 158.69 2 <.001 (2 vs. 1) 

3. 1 Factor 676.44 27 <.001 .337 .409 .212 -232.67 561.16 3 <.001 (3 vs. 1) 

4. 3 Factor with 2 

Mod. Ind. 59.63 22 <.001 .092 .964 .941 -820.59 55.65 2 <.001 (4 vs. 1) 

Note: N = 212; RMSEA = root mean squared error of approximation; TLI = Tucker-Lewis Index; CFI = Comparative Fit Index; 
Mod. Ind. = Modification Indices; df = degrees of freedom; BIC = Bayesian Information Criterion. The best fitting model is 
highlighted in bold font. 
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Table 10. 
Relations between Triarchic Factor Scores and NEO-FFI Domains: Pearson Correlations and Regression Coefficients 

  
Boldness Meanness Disinhibition Multiple 

r (β) r (β) r (β) R 

NEO-FFI     

     Neuroticism -.52 (-.59) .11 (-.00) .41 (.49) .71 

     Extraversion .59 (.68) -.26 (-.44) -.07 (.05) .72 

     Openness .08 (.12) -.16 (-.25) .03 (.14) .23 
     Agreeableness -.01 (.17*) -.70 (-.64) -.48 (-.19*) .73 

     Conscientiousness .19 (.26) -.18 (-.03) -.40a (-.42) .47 

IRT-Estimated NEO-Tri     

     NEO-Bold .64b (.68) .04 (.05) -.21 (-.33) .71 

     NEO-Mean .13 (-.02) .67b (.62) .41 (.10) .68 

     NEO-Dis -.04 (-.13) .32 (.01) .66 (.67) .67 

Note: *rs and βs are significant at p<.00l; rs and βs ≥ .2 and significant at p<.00l are highlighted in bold. NEO-FFI = NEO Five 
Factor Inventory. Superscripts denote results from Fisher’s Z tests indicating significant differences in the magnitude of zero-order 
correlation between domain and triarchic factor scores in Study 1 and Study 2, a p<.001, b p<.004. 
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Table 11. 

Relationships of Scores on the CFA Triarchic Factor Scores, FFM Domain Scores, and IRT-Estimated NEO-Triarchic Subscales with 

Internalizing Symptoms: Pearson Correlations, Regression Coefficients, and Hierarchical Regressions 

 Fear Disorders 
   Distress 

Disorders 
 

 

 r β step 1 β step 2  r β step 1 β step 2 
Model 1 

   
    

Boldness Factor -.43 -.46 -.25†  -.30  -.30 .06 
Meanness Factor .03  .02 .01        -.02 -.14 -.20† 
Disinhibition Factor .06  .11 .06  .29 .41 .21† 
Neuroticism .38  .23†  .56  .54 

Extraversion -.36  -.16  -.28  -.17† 
Openness .01   .02  .23  .21 

Agreeableness -.06   .08  -.18†  -.06 
Conscientiousness -.11   .09  -.14  .22 

R  .45 .50   .45 .66 

ΔR²   .039    .223 

Model 2        

Neuroticism .38 .36 .23†  .56 .61 .54 

Extraversion -.36 -.28 -.16  -.28 -.07 -.17† 
Openness .01  .00 .02  .23 .24 .21 

Agreeableness -.06  .14† .08  -.18† -.02 -.06 
Conscientiousness -.11  .09 .09  -.14 .17† .22 

Boldness Factor -.43  -.25†  -.30   .06 
Meanness Factor .03   .01         -.02  -.20† 
Disinhibition Factor .06   .06  .29  .21† 
R  .47 .50   .63 .66 

ΔR²   .025    .028† 
Model 3        

NEO Boldness -.36 -.36   -.42 -.37  
NEO Meanness -.02 -.08   .10 -.01  
NEO Disinhibition .15† .10   .32 .26  
R  .39    .50  

Note.  N =212. Bold font entries are significant at the p<.001 level. † p<.05.
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Table 12.  
Relationships of Scores on the CFA Triarchic Factor Scores, FFM Domain Scores, and IRT-Estimated NEO-Triarchic Subscales with 

Externalizing Symptoms: Pearson Correlations, Regression Coefficients, and Hierarchical Regressions 

 SUD    AAB    CD   

 r β step 1 β step 2  r β step 1 β step 2  r β step 1 β step 2 
Model 1            

Boldness Factor .19†  .14† .13  .20† .11 .04  .17† .09 .01 
Meanness Factor .18†  -.06 -.02  .39  .20† .18  .33  .22† .30† 

Disinhibition Factor .41  .43 .54  .46  .37 .48  .34  .27 .31 

Neuroticism .04   -.04  .05  -.08  .04  -.06 
Extraversion .03   -.13  -.01  -.05  -.01  .02 
Openness .14   .10  .07  .09  .09  .11 
Agreeableness -.10   .10  -.30  -.04  -.23  .07 

Conscientiousness -.01   .17†  .01  .22†  -.09   .04 
R  .44 .49   .53 .57   .45 .47 

ΔR²   .045†    .047†    .019 
Model 2            

Neuroticism .04  .05 -.04   .05 -.01 -.08  .04 -.05 -.06 

Extraversion .03  .09 -.13  -.01 .09 -.05  -.01 .08 .02 
Openness .14  .15* .10  .07 .11 .09  .09 .11 .11 
Agreeableness -.10  -.15 .10  -.30 -.38 -.04  -.23 -.28 .07 
Conscientiousness -.01  .04 .17†  .01 .10 .22†  -.09  -.05 .04 
Boldness Factor .19†   .13  .20†  .04  .17†  .01 
Meanness Factor .18†   -.02  .39   .18  .33   .30† 
Disinhibition Factor .41   .54  .46   .48  .34   .31 

R  .20 .49   .35 .57   .28† .47 

ΔR²   .202    .202    .144 

Model 3            

NEO Boldness .04 .12   .04 .11   .03 .11  

NEO Meanness .12 .01   .30 .22†   .25 .16†  

NEO Disinhibition .33 .38   .30 .29   .27 .29  

R  .37    .40    .37  

Note.  N =212. Bold font entries are significant at the p<.001 level. † p<.05. SUD = Substance Use Disorder; AAB = Adult Antisocial Behavior; 

CD = Conduct Disorder
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Table 13. 

Intercorrelations for Psychophysiological Response Variables     

Variable 1 2 3  

1. Target P3 --    

2. Flanker P3e .33 --   

3. Feedback P3 .32 .19* --  

Note: N = 212; all correlations in boldface significant at p<.001. *p<.05.
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Table 14. 
Relationships of Scores on the CFA Triarchic Factor Scores, FFM Domain Scores, and IRT-

Estimated NEO-Triarchic Subscales with Psychophysiological Response: Pearson Correlations 

and Regression Coefficients 
 Brain Response Factor 

CFA Factor Scores    

Boldness Factor .02 (.06) 
 

 
Meanness Factor -.15* (-.04) 

 
 

Disinhibition Factor -.24 (-.23*) 
 

 

Multiple R .25* 
 

 
NEO-FFI Domains    

Neuroticism -.12 (-.15) 
 

 
Extraversion .02 (-.06) 

 
 

Openness -.02 (-.04) 
 

 
Agreeableness .12 (.12) 

 
 

Conscientiousness -.03 (-.11) 
 

 
Multiple R .19 

 
 

IRT-Estimated NEO-Tri Scales    

NEO Boldness .05 (-.00) 
 

 
NEO Meanness -.08 (-.01) 

 
 

NEO Disinhibition -.25 (-.23*) 
 

 

Multiple R .23* 
 

 
Note: N = 212; all correlations in boldface significant at p<.001. *p<.05
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APPENDIX B 

 

FIGURES 

 

  
Figure 1. Study 1 CFA Model of Latent Triarchic Dimensions. 
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Figure 2. NEO-Facet Models of Triarchic Constructs. 
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Figure 3. NEO-Disinhibition Item Information Plots. 
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Figure 4. Study 2 CFA Model of Latent Triarchic Dimensions. 
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Figure 5. Composite Brain Response Factor. 
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Figure 6. Scatterplot Depicting Association between IRT-Estimated NEO Disinhibition and 

Physiological Response, Overlaid by Externalizing Scores. 
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APPENDIX C 

 

HUMAN SUBJECTS APPROVAL FORM 

 

 
The Florida State University 
Office of the Vice President For Research 
Human Subjects Committee 
xxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 
APPROVAL MEMORANDUM 
 
Date: 10/3/2016 
 
To: Laura Drislane [xxxxxxxxxx]  
 
Address: xxxxxxxxxxxxxxxxxxxxxxxxxxxx 
Dept.: PSYCHOLOGY DEPARTMENT 
 
From: Thomas L. Jacobson, Chair 
 
Re: Use of Human Subjects in Research 
Bridging Personality, Psychopathology, and Neurobiology: Integrating the Five Factor Model of 
Personality with Triarchic Neurobehavioral Constructs 
 
The application that you submitted to this office in regard to the use of human subjects in the 
proposal referenced above have been reviewed by the Secretary, the Chair, and one member of 
the Human Subjects Committee. Your project is determined to be Expedited per 45 CFR Â§ 
46.110(7) and has been approved by an expedited review process. 
 
The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 
weigh the risk to the human participants and the aspects of the proposal related to potential risk 
and benefit. This approval does not replace any departmental or other approvals, which may be 
required. 
 
If you submitted a proposed consent form with your application, the approved stamped consent 
form is attached to this approval notice. Only the stamped version of the consent form may be 
used in recruiting research subjects. 
 
If the project has not been completed by 10/2/2017 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 
expiration date; however, it is your responsibility as the Principal Investigator to timely request 
renewal of your approval from the Committee. 
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You are advised that any change in protocol for this project must be reviewed and approved by 
the Committee prior to implementation of the proposed change in the protocol. A protocol 
change/amendment form is required to be submitted for approval by the Committee. In addition, 
federal regulations require that the Principal Investigator promptly report, in writing any 
unanticipated problems or adverse events involving risks to research subjects or others. 
 
By copy of this memorandum, the Chair of your department and/or your major professor is 
reminded that he/she is responsible for being informed concerning research projects involving 
human subjects in the department, and should review protocols as often as needed to insure that 
the project is being conducted in compliance with our institution and with DHHS regulations. 
 
This institution has an Assurance on file with the Office for Human Research Protection. The 
Assurance Number is FWA00000168/IRB number IRB00000446. 
 
Cc: Christopher Patrick, Advisor 
HSC No. 2016.19266 
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APPENDIX D 
 

FOOTNOTES 

 

 
1 The current study utilized a preliminary version of the MPQ-Boldness scale available prior to 

finalization of the MPQ-Tri scales reported in Brislin et al. (2015). The version of the scale 

included in the current study correlates very highly (r = .90) with the final MPQ-Boldness scale. 

 
2 The 36 novel pictures, listed by their IAPS identification numbers, were as follows: erotic - 

2030, 4320, 4666, 4669, 4672, 4770; action - 5626, 5629, 8034, 8200, 8340, 8490; threat - 1525, 

6250, 6300, 6370, 6510, 6930; victim - 6315, 6540, 8485, 9050, 9250, 9600; neutral - 2480, 

2870, 2890, 5390, 7004, 7010, 7020, 7090, 7100, 7491, 7595, 9700. Novel picture stimuli were 

interspersed evenly and randomly among other stimuli (nontarget ovals, target heads) in the task 

series. 

 
3 Mean normative valence and arousal ratings (Lang et al., 2008) for each picture content 

category were as follows: Erotic: valence (mean = 6.89, SD = 1.75); arousal (mean = 6.40, SD = 

2.05).  Action: valence (mean = 6.95, SD = 1.70); arousal (mean = 6.34, SD = 2.16).  Threat: 

valence (mean = 3.08, SD = 1.79); arousal (mean = 6.37, SD = 2.25).  Victim: valence (mean = 

2.98, SD = 1.76); arousal (mean = 6.32, SD = 2.08).  Neutral: valence (mean = 4.96, SD = 1.12); 

arousal (mean = 2.64, SD = 1.82). 

 
4 Following IRT results of Study 1, TriPM items 15 and 21 were used in estimation of NEO-

Disinhibition scores in this sample. As such, TriPM Disinhibition was computed omitting these 

items, and the revised TriPM Disinhibition scale score was used in the structural analyses. 

 
5 Supplementary analyses were performed for brain response factors computed in two alternative 

ways: (1) a single factor extracted from principal axis factor analysis (Exploratory Factor 

Analysis [EFA]) and (2) a unit-weighted average of Target P3, Flanker P3e, and Feedback P3 

amplitude. Loadings on the EFA factor were very similar to loadings on the CFA factor: Target 

P3 (.79), P3e (.48), and Feedback P3 (.40), and the correlation between EFA and CFA factor 
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scores approached 1 (r = .99). The unit-weighted average brain response score was also very 

highly correlated with CFA (r = .93) and EFA (r = .96) factor scores. Consistent with this, 

correlations between alternative brain composite scores with triarchic factors, FFM domains, and 

IRT-estimated NEO-Tri scales were highly similar to those reported in the main text. 

Disinhibition CFA factor scores were significantly inversely correlated with EFA (r = -.23, 

p<.002) and unit-weighted brain response factors (r = -.21, p<.002), whereas scores on the 

Boldness (rs = .01 and .06, n.s.) and Meanness factors (r = -.12 and -.09, n.s.) were not 

significantly correlated with the composite brain response scores. There were no significant 

correlations between FFM domain scores and EFA (rs = -.12 to +.12, ps>.09) or unit-weighted 

brain response factors (rs = -.12 to +.11, ps>.09). IRT-estimated NEO-Disinhibition scores, by 

contrast, were significantly inversely correlated with EFA (r = -.22, p<.004) and unit-weighted 

brain response factors (r = -.22, p<.002). 
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