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ABSTRACT 
 

With the development of new diagnostic criteria for Conduct Disorder (CD) in the 

DSM-5, the Limited Prosocial Emotions (LPE) specifier was added to identify a 

subgroup of children who exhibit what have traditionally been termed Callous 

Unemotional (CU) traits (Frick & Moffitt, 2010). While deficient affective experience 

has been central to the characterization of CU traits, the exact nature of these affective 

deficits remains unclear. The characterization of youths with CU traits as generally 

unemotional has come under question due to poor reliability of assessments of 

unemotional traits within CU youths and a lack of association between measures of 

unemotionality and antisocial behaviors (Waller et al., 2015; Henry et al., 2016; Hawes et 

al., 2014). This pattern of findings suggest that unemotionality is either unrelated to the 

construct of CU traits or, alternatively, unemotionality may be too diffuse a construct to 

capture the affective deficits underlying CU traits. Across three studies, this dissertation 

aimed to investigating whether affective deficits associated with the development of CU 

traits and antisocial behaviors are global in nature or may in fact be less diffuse and 

instead specific to the experience of fear. 
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GENERAL INTRODUCTION 

Understanding causes of antisocial and aggressive behavior in children and 

adolescents remains a serious mental health and public policy concern. Conduct Disorder 

(CD) is the classification reserved for the 2-3% of youths who exhibit the most severe 

and persistent aggressive and antisocial behaviors and who can therefore provide a basis 

for understanding mechanisms driving these behaviors. A diagnosis of CD is given to 

children who exhibit a repetitive and persistent pattern of behavior across a variety of 

setting that violates the rights of others or breaks societal rules (e.g. aggressive or 

threatening behaviors, destruction of property, theft, deceitfulness, and serious rule 

violations) (American Psychiatric Association, 2013). Within the CD diagnosis, there 

exist meaningful subgroups of youths whose behavioral problems stem from distinct 

patterns of neurobiological disruptions. One such group is characterized by the presence 

of a constellation of personality and affective traits known as Callous Unemotional (CU) 

traits. Youths with CU traits exhibit shallow affect, reduced empathy and lack of guilt, 

and an uncaring outlook (Frick, Ray, Thornton, & Kahn, 2014). CU traits are associated 

with a particularly high risk for severe and persistent aggressive behavior beginning in 

early childhood (Frick et al., 2014; Pardini & Fite, 2010; Thornton, Frick, Crapanzano, & 

Terranova, 2013) and are thought to result from distinct patterns of dysfunction in the 

amygdala, prefrontal cortex, and associated regions (Viding et al., 2012; Blair, 2013). 

While previous research has implicated affective deficits as a key developmental 

mechanism underlying the emergence of CU traits and associated externalizing 

behaviors, the exact nature of these affective deficits remains unclear, with some 

characterizations of CU youths describing global deficits in affective processes and 
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others emphasizing deficits specific to fear processing. The goal of the current 

dissertation is to investigate the nature of affective deficits associated with CU traits as 

either generally unemotional or specific to fear sensitivity. 

Antisocial and aggressive behaviors characteristic of CD are associated with 

enormous social and economic costs (World Health Organization, 2014; Foster & Jones, 

2005). Nearly 60% of children exhibiting severe and persistent delinquent behaviors 

become chronic offenders, resulting in contact across multiple government agencies and 

repeated incarceration (Loeber, Burke, Lahey, Winters, & Zera, 2000) costing an 

estimated $2.6 to $5.3 million dollars in public expenditures over their lifetime (Cohen & 

Piquero, 2009). However, perhaps even more important than the public cost of CD is the 

personal cost experienced by the youths suffering from CD in the form of psychosocial 

impairments, including high levels of anxiety and depression (Granic, 2014; Russo & 

Beidel, 1994), peer rejection (Chen, Drabick, & Burgers, 2015), low academic 

performance and school retention (Foster & Jones, 2005), substance abuse (Conway, 

Swendsen, Husky, He, & Merikangas, 2016; Grant et al., 2015; Yoshimasu et al., 2016), 

and negative outcomes in adulthood, such as financial problems, poor work histories, 

unstable marital relationships, and various mental health problems (Fergusson, Horwood, 

& Ridder, 2005; Moffitt, Caspi, Harrington, & Milne, 2002). 

 Given the magnitude of the costs and negative outcomes associated with CD, 

gaining a better understanding of the underlying causes of CD and, subsequently, the 

development of more targeted and effective treatments, will have tremendous public 

health and safety implications. The difficulty in identifying causal mechanisms 

underlying the aggressive and antisocial behavior in youths with CD lies, in part, in the 
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clearly heterogeneous nature of youths with a CD diagnosis (Frick & Ellis, 1999). This 

reflects the potential causal role of a large variety of risk factors associated with the 

development of CD, ranging from biological, cognitive, emotional, personality, familial, 

peer, to neighborhood level factors (Loeber et al., 2000; Frick, 2012). In order to 

approach this complex developmental model of CD, much effort has been made to 

identify homogenous subgroups of youths with CD that may share developmental 

trajectories underlying their behavioral difficulties.  

One prominent distinction drawn within youths with CD relates to both the onset 

and duration of antisocial and aggressive behaviors. Adolescence limited conduct 

disorder refers to youths whose CD symptoms emerge with the onset of adolescence and 

tend to subside in early adulthood (Moffitt, 2006; Frick & Dickens, 2006; Moffitt, Caspi, 

Dickson, Silva, & Stanton, 1996; Fontaine, Carbonneau, Vitaro, Barker, & Tremblay, 

2009). Following puberty, youths with adolescence limited CD experience frustration 

with their dependent status and, in attempts to demonstrate autonomy and adult status, 

engage in delinquent behaviors (Moffitt, 2006).  These behaviors are viewed as an 

exaggeration of normative adolescence rebellion and rejection of conventional values 

(Dandreaux & Frick, 2009) and are closely associated with affiliation with other 

delinquent peers (Frick & Dickens, 2006). Additionally, in the absence of snares (factors 

that delay recovery to normative behavior, for example, criminal record or addiction), 

adolescence limited CD symptoms desist when the youth ages into adult roles (Moffitt & 

Caspi, 2001). Adolescence limited CD is associated with less aggression and violence in 

comparison to other subgroups of CD and is less likely to result from a history of 

environmental risk factors, such as instable homes and ineffective parenting (Frick, 2012; 
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Frick & Viding, 2009; Moffitt, 2006). In contrast, life course persistent CD emerges early 

in life through the interaction of high risk inherited or acquired neuropsychological 

factors with high risk social environments (Moffitt, 2006; Fontaine et al., 2009). Unlike 

youths with adolescence limited CD, youths with life course persistent CD begin to 

exhibit aggressive and antisocial behaviors prior to puberty. These behavioral problems 

increase in rate and severity into adolescence and adulthood, culminating in an increased 

likelihood of substance abuse, work and family problems, poor physical and mental 

health outcomes, and violent criminal offending in adulthood (Loeber & Farrington, 

2000; Fontaine et al., 2009; Moffitt, 2006; Moffitt et al., 2002). Antisocial and aggressive 

behaviors emerging from life course persistent CD are also more likely, in comparison to 

behaviors associated with adolescence limited CD, to be associated with both 

environmental risk factors, such as family adversity, poor parenting, and perinatal 

complications, as well as genetic etiological processes resulting in neuropsychological 

deficits manifesting through cognitive impairment, difficult temperament, and/or 

hyperactivity (Fontaine et al., 2009; Moffitt, 2006; Moffitt & Caspi, 2001). 

Even within the life course persistent subgroup of CD, research has found that a 

small percentage of youths seem to be accounting for a large proportion of the most 

severe and persistent antisocial and aggressive behaviors (Frick & Dickens, 2006). This 

suggests that even within the life course persistent subgroup of CD, additional 

distinctions exist that can be made to identify homogenous subgroups with discrete 

developmental trajectories for their life course persistent behavioral difficulties. One such 

subgroup is designated by the Limited Prosocial Emotions (LPE) specifier for a diagnosis 

of CD in the most recent revision of the Diagnostic and Statistical Manual of Mental 
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Disorders (DSM-5) (American Psychiatric Association, 2013), which was designed to 

provide clinicians with a way to detect and diagnose CU traits in youths with CD (Regier, 

Kuhl, & Kupfer, 2013). CU traits were initially investigated as a way of assessing the 

interpersonal and affective deficits associated with the development of psychopathic traits 

in adulthood (Frick & Ellis, 1999; Salekin, 2006; Vasey, Kotov, Frick, & Loney, 2005; 

Burke, Loeber, & Lahey, 2007). CU traits have emerged as a key factor in understanding 

developmental trajectories because, in contrast to other factors associated with the 

development of psychopathic traits in adulthood (e.g. narcissistic traits and impulsive 

traits), CU traits not only are associated with increased levels of conduct problems in 

youths but also distinguish amongst antisocial youths – thereby designating a unique 

subgroup (Christian, Frick, Hill, Tyler, & Frazer, 1997; Loney, Frick, Clements, Ellis, & 

Kerlin, 2003; Frick, O’Brien, Wootton, & McBurnett, 1994).  

High CU youths engage in disproportionate amounts of severe aggression and 

violence, which emerge early in childhood and exhibit a stable pattern across adolescents 

into adulthood (Kahn, Byrd, & Pardini, 2013; Frick, Stickle, Dandreaux, Farrell, & 

Kimonis, 2005; Rowe et al., 2010). CU youths exhibit significantly more severe and 

instrumental (i.e. for personal gain) forms of antisocial behaviors in comparison to other 

antisocial youths including bullying, gang related violence, and premeditated aggression 

(Frick et al., 2003; Kruh, 2005; Lawing, Frick, & Cruise, 2010; Thornton, Frick, 

Crapanzano, & Terranova, 2013; Thornton et al., 2015). Furthermore, CU traits are a 

reliable predictor of delinquency and juvenile arrests, even after controlling for 

concurrent behavior problems and hyperactivity, as well as increased likelihood of 

violent offending and recidivism (Loeber et al., 2005; Edens, Campbell, & Weir, 2007). 
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In addition to being associated with higher levels of antisocial behavior in childhood and 

adolescence, CU traits in childhood are highly predictive of aggressive tendencies in 

adulthood. After controlling for age, race, employment, education status, prior criminal 

history, SES, marital status, hyperactivity, substance use, and peer delinquency, CU traits 

are uniquely predictive of a greater number of arrests and criminal charges in adulthood 

as well as a higher likelihood of being charged with serious offenses and obstruction of 

justice (Kahn et al., 2013; McMahon, Witkiewitz, Kotler, & Conduct, 2010). Antisocial 

behaviors are also significantly more heritable in youths with elevated levels of CU traits 

(Viding, Blair, Moffitt, & Plomin, 2005; Viding, Jones, Frick, Moffitt, & Plomin, 2008). 

Together, these findings support the utility of CU traits as a way to identify a 

homogenous group of antisocial youths whose severe and persistent antisocial behaviors 

likely stem from a distinct developmental causal mechanism.  

The construct of CU traits first emerged as part of the two-factor model of 

psychopathic traits. According to this model, psychopathy is conceptualized by two 

dimensions. The first dimension includes the behavioral features associated with a 

psychopathic personality such as a deviant and antisocial lifestyle. The second dimension 

captures the affective and interpersonal style central to a psychopathic personality: 

callous unemotional traits (Harpur, Hare, & Hakstian, 1989).  While traditionally 

conceptualized as a unitary construct, CU traits are comprised of three distinct subfactors: 

callous, uncaring, and unemotional traits (Essau, Sasagawa, & Frick, 2006). These traits 

correspond to three key features of the core personality and affective traits characteristic 

of psychopathy in adulthood: lack of empathy, remorse, and guilt; uncaring and 

unreliable interpersonal style; as well as general poverty of emotional experiences 
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(Cleckley, 1976). Callous and uncaring traits are central to nearly all characterizations of 

psychopathic traits (Kimonis et al., 2008b; Levenson, Kiehl, & Fitzpatrick, 1995; 

Lilienfeld & Andrews, 1996; Hare, 2003; Patrick, 2010; Andershed, Kerr, Stattin, & 

Levander, 2002). However, the characterization of individuals as unemotional depicts a 

far wider range of affective deficits than suggested by several dominant theories of 

psychopathy, as well as a large body of empirical work examining affective deficits 

associated with psychopathy. 

Several historically dominant characterizations of psychopathy suggest that 

psychopathic individuals exhibit not so much general unemotionality, but specific deficits 

in the experience of fear, as defined by both the subjective emotional state and 

physiological responding associated with an imminent threatening stimulus or aversive 

event (LeDoux & Pine, 2016). Perhaps the most influential characterization of the 

psychopathic individual was first described by the psychiatrist Hervey M Cleckley in 

1941. In his early work, Cleckley developed some of the first comprehensive 

characterizations of the psychopathic personality through extensive observations of adult 

male psychopaths hospitalized in closed institutions. Later, he expended his studies of 

psychopathy into a more diverse group of non-hospitalized men and women ranging in 

age from adolescence to adulthood. Cleckley published his body of work in the book, The 

Mask of Sanity, which has served as the most influential clinical description of 

psychopathic traits and the basis for many contemporary theories of psychopathy 

(Cleckley, 1976). While Cleckley included “general poverty in major affective reactions” 

in his characterization of psychopathy, he refers not to a global lack of emotional 

responsivity or experience but rather immature emotional development, resulting in less 
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mature emotions (e.g. vexation, spite, resentment, indignation, vanity, self-pity). Of note, 

Cleckley also includes a separate descriptor in his characterization of the psychopathic 

personality, in which he depicts psychopathic individuals as showing an “immunity from 

such anxiety and worry as might be judged normal or appropriate in disturbing 

situations” (pg. 339-340). In situations where an individual would ordinarily experience 

anxiety or fear, Cleckley describes that a psychopathic individual remains calm, and if 

any emotional response occurs, it is likely to be anger or impatience resulting from 

frustration (Cleckley, 1976). 

The first empirical evidence supporting Cleckley’s characterization of 

psychopathic individuals as low in fear responsivity emerged through David Lykken’s 

work studying antisocial personalities. Lykken’s work revealed, for the first time, that 

individuals with psychopathic traits were impaired in both measures of trait anxiety and 

fear responsiveness, as measured by deficient physiological reactivity to impending 

shock, reduced scores on trait measures of anxiety, and impaired performance on 

avoidance learning and fear conditioning tasks (Lykken, 1957). Together, these findings 

led to the development of Lykken’s Low Fear-Quotient theory. According to the Low 

Fear-Quotient theory, psychopathic individuals are characterized not as having attenuated 

experience of all emotions, but specifically, attenuated experience of fear and anxiety. In 

fact, Lykken attributes a low “fear quotient”, or an innate fearless temperament, as a core 

risk factor for the development of psychopathic traits (Lykken, 1995; Lykken, 1957). 

According to his theory, normative socialization is dependent on reinforcement of 

antisocial behaviors as wrong through fear responses to anticipated punishment. 
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However, in the low “fear quotient” child, fear of future punishment cannot reinforce 

avoidance of future antisocial behaviors.  

Various contemporary psychopathy researchers have theorized that structural and 

functional deficits in neural regions, such as the amygdala, underlie aberrant fear 

responding in CU youths (Viding, 2004; Marsh, 2016; Blair, 2005). The amygdala is a 

subcortical region of the brain located in the medial temporal lobe. While the amygdala is 

implicated in a large number of cognitive processes and their underlying neural networks, 

perhaps the most prominent findings of research examining the amygdala is its role in 

fear responsivity. Stimuli that are predictive of impending threat produce consistent and 

robust activity in the amygdala (Phelps et al., 2001; Rosen & Donley, 2006; LaBar, 

Gatenby, Gore, LeDoux, & Phelps, 1998; Adolphs, 2008). Projections from the amygdala 

to a distributed network of brain regions, including the orbital frontal cortex, 

hippocampus, striatum, and brainstem, coordinate behavioral fear responses (e.g. 

galvanic skin responses, startle, facial expressions, and approach/avoidance motor 

responses) (Davis & Whalen, 2001; LeDoux, 2007). Damage to the amygdala results in 

fear specific deficits in subjective experience of fear (Feinstein, Adolphs, Damasio, & 

Tranel, 2011), recognition of fearful facial expressions (Adolphs, Tranel, Damasio, & 

Damasio, 1994; Adolphs et al., 1999; Anderson & Phelps, 2000), and perceived negative 

valence of lexical stimuli depicting fear (Adolphs, Russell, & Tranel, 1999).   

Core affective deficits and associated antisocial behaviors in CU youths are 

argued to be all related to the amygdala’s role in responsivity to fear relevant stimuli 

(Viding & Jones, 2008; Crowe & Blair, 2008; Blair, 2013b). Decreased amygdala 

responsivity in high CU youths in response to fear relevant stimuli is believed to reflect 
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impairments in stimulus reinforcement learning and empathy, two processes that are key 

to promoting the avoidance of antisocial behaviors that cause distress in others. James 

Blair’s Integrated Emotion Systems (IES) model explains the underlying role of the 

amygdala in reinforcing behaviors that cause distress in others as wrong. In healthy 

individuals, when behaviors result in fear or distress in others, healthy amygdala function 

promotes aversive feedback in response to the negative emotional response. Furthermore, 

an association between the transgression and the aversive feedback results in 

conditioning of the transgression itself as aversive (Blair, 2005; Blair, 2013a). In high CU 

youths, amygdala dysfunction prevents this stimulus reinforcement learning from 

occurring. Lack of amygdala responsivity to the negative emotional consequence results 

in a failure to condition the transgression as wrong. This lack of amygdala responsivity 

may also reflect core deficits in empathy to distress in others through an inability to 

internally represent fear in others (Marsh, 2016; Seara-Cardoso, Sebastian, Viding, & 

Roiser, 2016). As such, developmental deficits in amygdala function and associated fear 

responsivity can be viewed as preventing the development of empathy and guilt in high 

CU youths, leading to a disproportionate engagement in behaviors, such as aggression, 

that are typically inhibited by a healthy empathic response (White, Cruise, & Frick, 2009; 

Frick & Morris, 2004; Kochanska, 1993). 

 If the development of psychopathic traits reflects an innately fearless 

temperament, resulting from underlying aberrant amygdala development, it would 

suggest that youths with CU traits would exhibit reductions in the classic indicators of 

fear responding including autonomic physiological arousal, subjective experiences of 

fear, and amygdala responsivity to fear relevant stimuli. Accordingly, empirical evidence 
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supports reduced personal experience of fear in CU youths through findings of reduced 

fear potentiated startle responses (Syngelaki, Fairchild, Moore, Savage, & van Goozen, 

2013), skin conductance responses to threats (Muñoz, Frick, Kimonis, & Aucoin, 2008; 

Kimonis, Frick, Munoz, & Aucoin, 2008a), Pavlovian fear conditioning (Fairchild, 

Stobbe, van Goozen, Calder, & Goodyer, 2010), subjectively experienced fear (Marsh et 

al., 2011b; Jones, Happé, Gilbert, Burnett, & Viding, 2010), and amygdala responsivity 

to fearful facial expressions (Marsh et al., 2008; Viding et al., 2012; Lozier, Cardinale, 

VanMeter, & Marsh, 2014). Trait assessments of fearlessness in childhood and 

adolescence have provided evidence for CU traits being associated with a fearless 

temperament (Pardini, Lochman, & Frick, 2003), even after controlling for severity of 

conduct problems (Pardini, Lochman, & Powell, 2007; Frick, Lilienfeld, Ellis, Loney, & 

Silverthorn, 1999). Furthermore, a fearless temperament at 2 years of age, as defined by 

insensitivity to punishment and low levels of anxiety in response to novel situations, is 

prospectively associated with higher levels of CU traits at age 13 (Barker, Oliver, Viding, 

Salekin, & Maughan, 2011). Fearlessness has also been shown to be associated with the 

stability of CU traits, such that children who exhibit stable high levels of both conduct 

problems and CU traits over the span of two years also show significantly higher levels 

of fearlessness. Additionally, decreases or increases in fearlessness within this sample 

were associated with decreases or increases, respectively, in CU traits and conduct 

problems (Klingzell et al., 2016). 

Despite these findings, due to the fact that the most influential and widely used 

research tool for studying CU traits in childhood and adolescence, the Inventory of 

Callous Unemotional (ICU) Traits, characterizes CU youths as unemotional, unemotional 
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traits remain a central feature of research aimed at gaining a better understanding of the 

role of CU traits in developmental trajectories underlying conduct disorder. While the 

ICU is most commonly used to assess the general overarching factor of CU traits, it is 

comprised of three related but independent subfactors measuring callous, uncaring, and 

unemotional traits (Kimonis et al., 2008b). This is particularly consequential because this 

three bifactor structure of the ICU was used to inform the creation of the LPE specifier 

for a diagnosis of CD. A diagnosis of CD with LPE is made based on the presence of two 

or more of the following diagnostic criteria: 1. Lack of Remorse or Guilt, 2. Callous-Lack 

of Empathy, 3. Unconcerned about Performance, and 4. Shallow or Deficient Affect 

(Frick & Moffitt, 2010). The last diagnostic criteria was designed to capture the construct 

of unemotionality. As a result, a child could receive a diagnosis of CD with LPE if they 

displayed unemotional traits and just one of the other three diagnostic criteria. If 

unemotional traits are not closely related to CU traits or the emergence of conduct 

problems, the LPE specifier may inadvertently result in misdiagnosis. As such, it is 

important to gain a deeper understanding of the nature of affective deficits underlying CU 

traits in order to improve diagnostic criteria for the LPE specifier.  

In a series of three studies, we aimed to investigate whether affective deficits 

associated with the development of CU traits and antisocial behaviors are global or 

specific to the experience of fear. First, in Study 1, we addressed the question of whether 

unemotional traits are meaningfully associated with clinical outcomes through the 

examination of the relationship between unemotional traits and clinical symptomology, in 

a sample of youths with varying levels of CU traits. Within a subset of these participants, 

we extracted brain volume estimates for amygdala volume to assess the association 
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between callous, uncaring, and unemotional traits with amygdala volume. Next, in Study 

2, we followed up on our investigation of the constructs of callous, uncaring, and 

unemotional traits with a meta-analytic investigation of studies examining associations 

with callous, uncaring, and unemotional subscale scores of the ICU and measures of 

psychopathic traits and antisocial behaviors in order to evaluate whether the three factor 

structure of the ICU assesses internally reliable and valid measurements of callous, 

uncaring, and unemotional traits. Finally, in Study 3, we directly addressed the question: 

are affective deficits associated with CU traits global, or are they specific to one or more 

emotional experiences? To answer this question, we conducted a functional 

neuroimaging study investigating how the emotional consequences of actions affect 

judgments of the acceptability of that action. Forty-eight youths with varying levels of 

CU traits and externalizing behavior problems underwent fMRI scanning while judging 

the acceptability of causing others to feel anger, disgust, fear, happiness, and sadness. 

Both average blood-oxygen-level dependent (BOLD) activity and functional connectivity 

were examined during the task as measures of affective reactivity. This task allows us to 

investigate a specific form of affective functioning which most closely mirrors decision 

making processes underlying engagement in externalizing behaviors (e.g. aggression) 

that cause fear in others. Together these three studies will answer the question of whether 

CU traits are associated with global deficits in affective functioning, as assessed by the 

unemotional subscale, or with specific deficits in affective responsivity to causing fear in 

others. Findings that CU traits are associated with fear specific deficits could have 

profound implications for the understanding of mechanisms underlying the emergence of 

antisocial behaviors in CU youths. This would require revisions to assessments of CU 
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traits to focus specifically on deficient fear responding and not general unemotionality. 

Furthermore, effective treatments for antisocial behaviors in CU youths may emerge 

through encouraging the development of a strong empathic response to fear or distress in 

others.    
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STUDY 1: CALLOUS UNCARING TRAITS MEDIATE THE RELATIONSHIP 
BETWEEN DECREASED AMYGDALA VOLUME AND EXTERNALIZING 

BEHAVIORS 
 

 Callous Unemotional (CU) traits refers to the affective and interpersonal style 

central to a psychopathic personality. These traits include lack of empathy and guilt, a 

careless and impulsive interpersonal style, as well as general poverty of emotional 

experience (Harpur et al., 1989). The presence of CU traits in childhood and adolescence 

designate a homogenous subgroup of youths who account for the most severe and 

persistent antisocial and aggressive behaviors amongst youths with conduct problems 

(Kahn et al., 2013; Frick et al., 2005; Rowe et al., 2010) and who are at particularly high 

risk of developing psychopathic traits in adulthood (Salekin, 2006; Vasey et al., 2005; 

Burke et al., 2007). CU traits are highly heritable (Viding, 2004; Henry, Pingault, Boivin, 

Rijsdijk, & Viding, 2016), emerge early in development (Barker et al., 2011; Willoughby, 

Waschbusch, Moore, & Propper, 2011; Ezpeleta, Granero, de la Osa, & Domènech, 

2015), and are relatively stable across childhood and adolescence (Muñoz & Frick, 2007; 

Frick, Kimonis, Dandreaux, & Farell, 2003; Verhulst, Koot, & Berden, 1990; Burke et 

al., 2007; Lynam, Caspi, Moffitt, Loeber, & Stouthamer-Loeber, 2007). The emergence 

of relatively homogenous and persistent conduct problems in CU youths is believed to 

reflect a common underlying developmental pathway resulting from abnormal 

neurodevelopment (Frick, 2012; Blair, 2013b).  A robust body of empirical work has 

implicated aberrant amygdala function in the emergence of CU traits and subsequent 

conduct problems (Herpers, Scheepers, Bons, Buitelaar, & Rommelse, 2014; Breeden, 

Cardinale, Lozier, VanMeter, & Marsh, 2015; Finger et al., 2012; Marsh et al., 2011a; 

Viding et al., 2012; Marsh et al., 2008; Lozier et al., 2014). However, all of these studies 
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have examined CU traits as a unitary construct despite CU traits being comprised of three 

core subfactors: unemotional (e.g. shallow or deficient affect), uncaring (e.g. lack of 

concern for performance and the wellbeing of others), and callous (e.g. lack of empathy 

and remorse) traits (Frick & Ray, 2015). As a result, it remains unknown whether all 

three subfactors are independently associated with aberrant amygdala development or 

whether the observed associations are being driven by specific subfactors. The aim of the 

current study is to examine whether callous, uncaring, and unemotional traits are 

independently associated with high levels of externalizing behaviors and abnormal 

amygdala volume. Given the key role of the amygdala in emotional processing, one 

might expect unemotional traits to drive associations between amygdala volume and CU 

traits. Given growing concern about the characterization of unemotional traits by 

prominent assessments, examination of associations between unemotional traits and 

amygdala volume may provide important insight regarding the validity of these 

assessments of unemotional traits. 

 Youths with high levels of CU traits engage in more severe and persistent 

externalizing behavior problems in comparison to other antisocial youths (Frick et al., 

2005; Rowe et al., 2010). Externalizing behavior problems encapsulate a wide range of 

behaviors including aggression, destructiveness, serious violations of rules, and 

delinquent behavior (McMahon, 1994; Achenbach & Edelbrock, 1978). One of the most 

consistent findings across studies investigating behavioral correlates of CU traits is that 

CU traits are associated with increased severity of externalizing behaviors (Frick, Ray, 

Thornton, & Kahn, 2014). CU traits have been shown to be associated with bullying 

behavior (Fanti & Kimonis, 2012), juvenile delinquency (White et al., 2009; Frick et al., 



 17

2005), premeditated unprovoked aggression for instrumental gain (Marsee & Frick, 2007; 

Kimonis et al., 2014), and severe forms of violent delinquency (e.g. violence to seriously 

harm or kill others, gang fights, and committing strong-armed robbery) (Pardini, 2006). 

Furthermore, CU traits in childhood are also associated with increases in externalizing 

behaviors into adulthood. One longitudinal study of 754 participants found that CU traits 

measured in 7th grade were associated with increased delinquency, arrests, and antisocial 

personality disorder symptoms at the time of follow-up two years post high school 

(McMahon et al., 2010). Importantly, several studies have demonstrated that associations 

between CU traits and externalizing behaviors persist even after controlling for various 

comorbid psychiatric symptoms including attentional difficulties (Byrd, Loeber, & 

Pardini, 2012; McMahon et al., 2010; Kahn et al., 2013). 

 The emergence of CU traits and subsequent externalizing behaviors are believed 

to result from aberrant neurodevelopmental of the amygdala and associated neural 

regions (Blair, 2013b). The amygdala is a subcortical region located in the medial 

temporal lobe which functions as a central hub across a wide array of neural networks. 

The amygdala is functionally connected to about 17% of neural grey matter which 

includes the midbrain, thalamus, hippocampus, striatum, cerebellum, pons, insula, and 

temporal and prefrontal cortices (Tomasi & Volkow, 2011). While the amygdala is 

primarily studied in humans at the level of the whole region, the amygdala is comprised 

of distinct subareas. The lateral nucleus acts as the primary input nucleus of the 

amygdala, receiving all major sensory inputs. The central nucleus is the primary output 

nucleus of the amygdala, especially for physiological responses and expression of 

emotional responses, through projections to the brainstem. The basal nucleus projects to 
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regions of the brain integral to the control of instrumental behaviors such as the prefrontal 

cortex and striatum (LeDoux, 2007). The amygdala plays a critical role in both 

generating internal experiences of fear and responding to fear in others (Phelps, 2006; 

LeDoux, 2003). Fear sensory input to the lateral nucleus is projected to the central 

nucleus where projections to the hypothalamus and periaqueductal grey generate 

autonomic and unconditioned behavioral fear responses. Fear conditioning relies on 

coordinated input to the amygdala where convergence of conditioned and unconditioned 

stimuli input is encoded through synaptic plasticity in the lateral nucleus (LeDoux, 2007). 

Research with both nonhuman animal and human samples has found that damage to the 

amygdala results in impaired fear responding as measured by fearful behaviors such as 

increases in arterial pressure, freezing, startle, and avoidance in response to threatening 

stimuli (e.g. snakes) (LeDoux, Iwata, Cicchetti, & Reis, 1988; Aggleton & Passingham, 

1981; Campeau & Davis, 1995; Feinstein et al., 2011; Bechara et al., 1995).  

Dominant theories of the development of CU traits focus on deficits in affective 

and reinforcement learning processes that rely on healthy amygdala development. For 

youths with CU traits, lack of robust amygdala function is believed to prevent the healthy 

development of guilt and empathy through a lack of reactivity to distress in others thus 

preventing inhibition of actions that cause others distress (e.g. aggression and violence) 

(Frick & Morris, 2004; Kochanska, 1993; Blair, 2005; Blair, 2013b). Blair has postulated 

an Integrated Emotion Systems (IES) model that explains how transgressions that cause 

distress in others come to be regarded as wrong through stimulus reinforcement learning. 

These transgressions and their association with the aversive feedback of the distress of 

the victim result in conditioning of the transgressions themselves as aversive (Blair, 
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2005; Blair, 2013b). When this stimulus reinforcement learning is impaired in individuals 

with CU traits due to decreased amygdala activity in response to fear cues in others, 

transgressions that cause distress in others fail to be conditioned as aversive, and 

therefore CU youths are less likely to learn to avoid these actions. This theory is 

consistent with evidence that the amygdala plays a key role in stimulus reinforcement 

learning through associations with the generation of both innate and learned fear 

responses to threatening stimuli (Sears, Schiff, & LeDoux, 2014; Fanselow & LeDoux, 

1999). Reduced responsivity in the amygdala to transgressions that cause distress in 

others may also reflect impaired empathic responding. Impaired amygdala function in CU 

youths is believed to represent an inability to generate an internal representation of fear in 

response to fear in others (Marsh, 2016; Seara-Cardoso et al., 2016). This lack of 

empathy simulation in response to distress in others is believed to prevent the healthy 

development of guilt and empathy and therefore results in increased behaviors, such as 

interpersonal aggression, that would normally be inhibited by a healthy emotional 

empathic response (Frick & White, 2008; Frick & Morris, 2004; Kochanska, 1993; 

Pardini et al., 2003). 

These theories are reinforced by consistent empirical findings of atypical function 

of the amygdala and functional connectivity between the amygdala and regions 

implicated in emotion processing and reinforcement learning, including the orbital frontal 

cortex, in high CU youths (Herpers et al., 2014; Marsh et al., 2011a; Breeden et al., 2015; 

White et al., 2012; Sebastian et al., 2012; Sebastian et al., 2012; Aghajani et al., 2016). 

Functional magnetic resonance imaging (fMRI) studies in children with high levels of 

CU traits have found reduced amygdala responsivity and functional connectivity during  
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a variety of emotion processing and decision making tasks including passively viewing 

emotional facial expressions (Marsh et al., 2008; Lozier et al., 2014; Viding et al., 2012; 

Seara-Cardoso et al., 2016) and emotional images (Hwang et al., 2016; Blair et al., 2007), 

engaging affective theory of mind (Sebastian et al., 2012) and moral decision making 

(Marsh et al., 2011a), as well as instrumental learning tasks (Finger et al., 2012). 

Furthermore, amygdala hypoactivation in high CU youths in response to fearful facial 

expressions mediates the relationship between CU traits and proactive aggression (Lozier 

et al., 2014). 

Despite the robust literature examining amygdala activity in CU youths, very few 

structural magnetic resonance imaging (sMRI) studies have been conducted to examine 

the association between CU traits and brain structure. Those investigating grey matter 

volume differences in youths with high levels of CU traits have resulted in divergent 

findings. Decreased amygdala volume has repeatedly been found in both studies of 

conduct disorder (Rogers & De Brito, 2016; Fairchild et al., 2013; Huebner et al., 2008; 

Wallace et al., 2014; Sterzer, Stadler, Poustka, & Kleinschmidt, 2007) and studies of 

psychopathy (Pardini, Raine, Erickson, & Loeber, 2014; Yang, Raine, Narr, Colletti, & 

Toga, 2009; Cope, Ermer, Nyalakanti, Calhoun, & Kiehl, 2014). These findings suggest 

that amygdala abnormalities may be useful as a biomarker for psychopathic traits and 

antisocial behaviors. However, three studies of CU traits in children and adolescents have 

found no association between amygdala volume and CU traits (Wallace et al., 2014; De 

Brito et al., 2009; Sebastian et al., 2016). Several limitations within these studies that 

may explain their findings of apparent lack of association between CU traits and grey 

matter volume. First, the examination of CU traits was restricted to only those with 
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elevated levels of comorbid conduct problems. Both Wallace et al and De Brito et al only 

compared small groups of youths with elevated levels of both CU traits and conduct 

problems (16 and 23 subjects respectively) to healthy control youths without elevated 

levels of CU traits making it difficult to isolate the unique associations with CU traits 

(Wallace et al., 2014; De Brito et al., 2009;). To address this issue, Sebastian et al 

examined group differences between healthy control youths, youths with elevated levels 

of conduct problems and low CU traits, and youths with elevated levels of conduct 

problems and high CU traits (Sebastian et al., 2016). However, similar to the other two 

studies, their analytic approach was primarily group based. While they did conduct 

follow-up analyses looking at CU traits as a continuous measure, this was restricted to 

only regions that showed grey matter differences in the group based analyses, and 

therefore associations with amygdala grey matter volume were not examined. This may 

be of particular importance given growing evidence that CU traits are most accurately 

and robustly measured as a continuous measure (Moffitt et al., 2008; Guay, Ruscio, 

Knight, & Hare, 2007; Lozier et al., 2014).  

Another issue may be that all of these studies examined CU traits as a unitary 

construct when CU traits are typically conceptualized as being comprised of three related 

but independent subfactors: callous, uncaring, and unemotional traits. In order to 

investigate whether each of these three subfactors of CU traits are independently 

associated with externalizing behavioral outcomes and differences in amygdala volume, 

the current study examined the association between amygdala grey matter volume and 

externalizing behavior problems with unemotional, uncaring, and callous traits in a large 

sample of youths with varying levels of conduct problems and CU traits. Through a series 
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of multiple regression analyses, we investigated how the three subfactors of CU traits 

(callous, uncaring, and unemotional traits) relate to amygdala volume and subsequently 

externalizing behavior problems in a sample of youths with varying levels of CU traits 

and externalizing behaviors. These analyses allow us to examine whether callous, 

uncaring, and unemotional traits are independently associated with both aberrant 

structural development of the amygdala and the emergence of externalizing behaviors.  

Methods 

Participants 

148 children, ages 9 to 18 (M=13.96, SD= 2.44, % male=59.46), were recruited 

from Washington, DC and surrounding regions through advertisements, fliers, and 

referrals. Participants and their parents first completed a screening visit during which 

demographic and clinical measures were completed along with IQ testing using the 

Kauffman Brief Intelligence Test (Kaufman & Kaufman, 2004). A subset of participants 

was invited to participate in an MRI scan. Participants were excluded from the 

neuroimaging portion of the study for: history of head trauma, neurological disorder, 

pervasive developmental disorder, or MRI contraindications. The MRI sample therefore 

consisted of 93 children ages 10 to 17 (M=13.98, SD=2.36, % male=59.14). All 

participants were native English speakers and written informed assent and consent were 

obtained from children and parents before testing. Approval for all procedures was 

obtained from the Georgetown University Institutional Review Board. 

Clinical Measures 

Inventory of Callous Unemotional Traits. The Inventory of Callous 

Unemotional Traits (ICU) was used to assess CU traits (Kimonis et al., 2008). The ICU 
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was completed separately by parents and participants. Scores on the ICU were calculated 

by summing the highest item response from either the child or parent version (Breeden et 

al., 2015; Viding et al., 2012; Sebastian et al., 2012; Jones, Laurens, Herba, Barker, & 

Viding, 2009; Lozier et al., 2014). This scoring approach follows the recommended 

scoring practices for the parent scale of the ICU (Frick & Hare, 2001), and has been 

shown to reduce susceptibility to social desirability biases, and optimize accuracy across 

multiple contexts (Frick et al., 2003; Piacentini, Cohen, & Cohen, 1992) 

Child Behavior Checklist. The Child Behavior Checklist (CBCL) is a parent 

report questionnaire which assesses behavioral and emotional problems in children and 

adolescents (Achenbach, 1991). Externalizing and internalizing syndrome scales were 

calculated for each participant by summing responses to items measuring aggressive and 

rule-breaking behaviors for the externalizing syndrome and summing responses to items 

measuring anxious/depressed, withdrawn/depressed, and somatic complaints for the 

internalizing syndrome. Attentional difficulties were also measured using the attention 

difficulties syndrome scale. This approach of using the CBCL to assess clinical levels of 

various clinical symptoms in community samples has been demonstrated as highly 

reliable and valid (Biederman et al., 1993; Warnick, Bracken, & Kasl, 2008). 

Image Acquisition & Analysis 

Three dimensional anatomical images were acquired using a 3.0 Tesla Siemens 

(Erlangen, Germany) TIM Trio. High-resolution T1-weighted images were collected for 

each participant (TR=1900 ms, TE=2.52 ms, 1.0 mm3 voxels, 176 slices, 

matrix=246x256, field of view=250 mm). Prior to analyses, all images were visually 

inspected for motion artifacts. Excessive motion was evaluated through visual inspection. 
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Any potential motion artifacts were examined by three different independent evaluators 

and only scans for which all three evaluators reached agreement were included in the 

current study. For 39 participants who had completed more than one anatomical scan, the 

scan with the fewest motion artifacts and clearest contrast was chosen. Nine participants 

were excluded entirely from analyses as a result of excessive motion artifacts in all of 

their completed anatomical scans, resulting in a final sample size of 84 participants. Of 

the remaining 84 participants, images were collected using an 8-channel phased-array 

head coil for 16 participants and using a 12-channel phased-array head coil for 68 

participants. A dummy coded variable was created to code for use of the 8 vs 12-channel 

head coil. For all analyses investigating neural volume, this variable coding for headcoil 

type was included as a covariate (Breeden et al., 2015). 

Anatomical images were analyzed using FreeSurfer version 5.3.0, an open-source 

software suite designed for the study of cortical and subcortical neuroanatomy 

(http://surfer.nmr.mgh.harvard.edu/). For each subject, anatomical images were 

segmented into white matter, grey matter, and cerebral spinal fluid. Following 

segmentation, 70 cortical and 42 subcortical regions were then identified and labeled 

using both subject-independent probabilistic atlases and subject-specific measured 

variables (Fischl et al., 2002; Fischl, 2004). All images were visually inspected to ensure 

no abnormalities occurred during segmentation. Next, volume estimates for left 

amygdala, right amygdala, and total intracranial volume were extracted and exported for 

analysis in STATA. We also extracted estimates for left and right hippocampal volume as 

control regions (Table 1.1). Given that the hippocampus is an adjacent subcortical region 

to the amygdala, examining differences in hippocampal volume as a function of CU traits 
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will allow us to investigate the specificity of volume abnormalities to the amygdala. 

Table 1.1 
 
Descriptive statistics for extracted brain volume estimates  

 Mean SD Min Max Skew Kurt 

Left Amygdala 1686.20 221.44 1194.20 2163.00 0.21 2.53 

Right Amygdala 1704.31 232.79 1171.80 2272.70 0.11 2.81 

Left Hippocampus 4404.40 516.13 2060.30 5565.60 -0.86 6.86 

Right Hippocampus 4552.98 464.39 3572.30 5562.90 0.02 2.08 

Intracranial Volume 1499457.00 159858.90 1193760.00 1864635.00 0.19 2.29 

Note. Units reported in mm3 

Results 

 

 For all analyses, variables were mean centered and gender, IQ, and age were 

included as covariates. Additionally, for any analyses that included measures of brain 

volume, total intracranial volume, age at time of scan, and the headcoil used were 

included as additional covariates (Table 1.1). Robust standard errors were also used to 

account for heteroscedasticity of the experimental variables and to control for sibling 

effects. All analyses were also repeated with separate dummy variables coding for the 18 

sibling groups present in this data as covariates (n=41). Findings were not affected by the 

addition of these covariates. Therefore, for ease of interpretation of results, we report the 

findings from analyses excluding sibling status as a covariate. For full descriptive 

statistics for clinical measures, see Table 1.2. 
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Table 1.2 
 
Descriptive statistics for all clinical measures 

 
Total Sample (n=148) Scanning Sample (n=84) 

Mean SD Min Max Skew Kurt Mean SD Min Max Skew Kurt 

CU 36.64 12.11 13.00 63.00 0.05 2.19 35.89 13.15 13.00 62.00 0.24 1.86 

Callous 11.33 6.55 0.00 29.00 0.57 2.67 10.94 6.77 0.00 29.00 0.47 2.49 

Uncaring 14.83 5.25 2.00 24.00 -0.30 2.14 14.58 5.61 5.00 23.00 -0.17 1.75 

Unemotional 8.98 2.54 3.00 15.00 0.01 2.69 8.79 2.55 3.00 15.00 0.10 2.75 

Externalizing 17.99 15.64 0.00 57.00 0.50 2.07 18.79 16.73 0.00 52.00 0.34 1.69 

Internalizing 10.88 10.82 0.00 48.00 1.43 4.69 11.43 11.71 0.00 48.00 1.41 4.44 

Attentional Difficulties 7.05 5.67 0.00 19.00 0.33 1.89 6.45 5.63 0.00 18.00 0.45 1.92 

 

ICU scores and clinical symptomology 

The reliability of total ICU score, α=0.90, callous subscale, α=0.84, and uncaring 

subscale, α=0.87 were all high. The unemotional subscale failed to show acceptable 

reliability, α=0.58. Intercorrelations amongst scores on the ICU were all high (Table 1.3).  

Table 1.3 
 
Intercorrelations amongst experimental variables 

 

1 2 3 4 5 6 7 8 9 10 

1. Total ICU --- 

2. Callous 0.92*** --- 

3. Uncaring 0.84*** 0.62*** --- 

4. Unemotional 0.67*** 0.52*** 0.40*** --- 

5. Callous-Uncaring 0.98*** 0.92*** 0.88*** 0.52*** --- 

6. Externalizing 0.75*** 0.72*** 0.65*** 0.36*** 0.77*** --- 

7. Internalizing 0.50*** 0.54*** 0.32** 0.34** 0.49*** 0.65*** --- 

8. Attentional Difficulties 0.68*** 0.66*** 0.60*** 0.36*** 0.70*** 0.82*** 0.66*** --- 

9. Left Amygdala  -0.31** -0.25* -0.40*** -0.09 -0.34** -0.30** -0.13 -0.36*** --- 

10. Right Amygdala  -0.27* -0.22* -0.33** -0.11 -0.29** -0.26* -0.16 -0.26* 0.78*** --- 

  
We next examined the relationship between scores on the ICU and associations 

with clinical symptomology as assessed by the CBCL syndrome scale. Results of a 
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multiple regression across all participants (n=148) predicting externalizing behaviors 

revealed that as total scores on the ICU increased, externalizing behavior problems 

increased, b=0.95, t(143)=11.73, p<.001, �=0.74 (Figure 1.1).This association between 

externalizing behaviors and total ICU scores remained significant even after controlling 

for attentional difficulties and internalizing behaviors b=0.40, t(141)=4.55, p<.001, 

�=0.31. Next, to examine if all three subscales of the ICU were also associated with 

increased externalizing behavior problems, a multiple regression with all three subscales 

predicting externalizing behavior problems was conducted. Both scores on the callous, 

b=1.27, t(141)=4.56, p<.001, �=0.53, and uncaring, b=1.00, t(141)=3.30, p=.001, 

�=0.34,  subscales were significantly associated with increased externalizing behaviors. 

However, the unemotional subscale was not significantly related to externalizing 

behaviors, b=-0.45, t(141)=-1.13, p=0.26, �=-0.07  (Figure 1.1). Even after controlling 

for attentional difficulties and internalizing behaviors, the callous, b=0.50, t(139)=3.03, 

p=.003, �=0.21, and uncaring, b=0.60, t(139)=3.19, p=0.002, �=0.20, subscales 

remained significant predictors of increased externalizing behaviors and the unemotional 

subscale remained non-significant, b=-0.48, t(139)=-1.37, p=0.17, �=-0.08.  

Given the poor reliability and predictive validity of the unemotional subscale, we 

calculated a callous-uncaring score by summing responses to items comprising only the 

callous and uncaring subscales. The resulting scale demonstrated high reliability, α=0.90. 

We then examined associations between externalizing behaviors and our callous-uncaring 

score. We found that callous-uncaring scores showed a significant positive association 

with externalizing behaviors, b=1.10, t(143)=13.56, p<.001, �=0.75, and this relationship 
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persisted after controlling for both attentional difficulties and internalizing behaviors, 

b=0.49, t(141)=5.08, p<.001, �=0.33 (Figure 1.1). 

 

Figure 1.1. Scatter plots for the associations between externalizing behaviors and (A) 
total scores on the ICU, (B) calculated callous-uncaring scores, and (C) the callous, 

uncaring, and unemotional subscale scores on the ICU. 
 

We next compared total ICU scores and callous-uncaring scores as predictors of 

externalizing behavior problems, controlling for both attentional difficulties and 

internalizing behaviors. First, we calculated the Akaike’s information criterion (AIC) and 

Bayesian information criterion (BIC). The model with callous-uncaring scores in the 

place of total ICU scores yielded lower AIC and BIC values, indicating a better model fit. 

Additionally, a seemingly unrelated estimations analysis was conducted in order to 

compare the strength of the regression coefficients across these two separate models 

(StataCorp, 2015). This allowed us to confirm our cross-model hypothesis that callous-

uncaring traits are a stronger predictor of externalizing behaviors in comparison to total 

ICU scores, �2=46.09, p<.001 (Table 1.4). 
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Table 1.4 

Model fit statistics comparing total ICU scores and callous-uncaring scores predicting 

externalizing behavior problems 

 

 Total ICU Callous-Uncaring �2 

b 0.95 1.10 46.09*** 
AIC 1120.55 1110.85  
BIC 1145.54 1125.83  
R2 0.55 0.59  

***p<.001 

 Lastly, to examine the association between CU traits and clinical levels of 

externalizing behaviors, we split our participants into two groups based on externalizing 

symptomology scores on the CBCL. Following CBCL guidelines, participants who 

received an age and gender standardized externalizing symptomology score that placed 

them above the 98th percentile were labeled as presenting clinical levels of externalizing 

conduct problems (n=77, mean externalizing score=30.68) (Achenbach, 1991). 

Participants who failed to meet this criterion were labeled as presenting non-clinical 

levels of externalizing conduct problems (n=71, mean externalizing score= 4.28). Next, 

we conducted logistic regression analyses predicting group membership (clinical vs non-

clinical levels of externalizing conduct problems). Consistent with previous analyses, we 

included age, gender, and IQ as covariates and conducted all analyses with robust 

standard errors. Results of a logistic regression predicting clinical vs non-clinical 

externalizing symptom groups with total ICU scores entered as the predictor revealed that 

increases in CU traits were significantly associated with increased likelihood of 

presenting clinical externalizing symptoms, OR=1.19, z=5.46, p<.001. This effect 

remained significant after controlling for both attentional difficulties and internalizing, 

OR=1.12, z=2.70, p=0.01.  The average total ICU score was calculated for each percentile 
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in order to generate predicted probabilities at each percentile (total ICU scores of 20, 30, 

40, and 52 for the 1st, 2nd, 3rd, and 4th quartiles respectively). Predicted probabilities 

revealed that the average score for the first quartile was associated with only a 6% 

likelihood of presenting clinical levels of externalizing behaviors, whereas the average 

score for the fourth quartile was associated with a 95% likelihood of presenting clinical 

levels of externalizing behaviors (Figure 1.3).  

Next, to investigate if all three subscale scores were associated with clinical vs 

non-clinical externalizing symptoms, we conducted a multiple logistic regression analysis 

with all three subscales entered as predictors of group membership (Figure 1.2). Results 

revealed that scores on the callous, OR=1.31, z=3.05, p=.002, and uncaring, OR=1.26, 

z=3.42, p=.001, subscales were significantly associated with clinical vs non-clinical 

externalizing symptoms (Figure 1.2). These results remained significant after controlling 

for both attentional difficulties and internalizing behaviors (callous subscale: OR=1.18, 

z=2.75, p=0.01, uncaring subscale: OR=1.23, z=3.14, p=.002). In contrast, the 

unemotional subscale was not a significant predictor of clinical externalizing symptoms, 

OR=0.83, z=-1.38, p=0.17. After controlling for both attentional difficulties and 

internalizing behaviors, the unemotional subscale was a marginally significant predictor 

of group membership, OR=0.79, z=-1.92, p=0.06 such that increases in scores on the 

unemotional subscale was associated with a decrease in likelihood of being in the clinical 

externalizing symptoms group. 

We again calculated average scores on the callous, uncaring, and unemotional 

subscales at each percentile (callous subscale: 4,8,13, and 20; uncaring subscale: 8,13,18, 

and 22; unemotional subscale: 6,8,10, and 13 for the 1st, 2nd, 3rd, and 4th quartiles 
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respectively). Predicted probabilities revealed that for the callous and uncaring subscales, 

the average scores for first quartile were associated with only an 11% and 12% 

likelihood, respectively, of presenting clinical levels of externalizing behaviors, whereas 

the average scores for the fourth quartile were associated with a 96% and 90% likelihood, 

respectively, of presenting clinical levels of externalizing behaviors. Predicted 

probabilities revealed that for the average score for the first, second, and third quartiles, 

the likelihoods of being classified as presenting clinical levels of externalizing behaviors 

were not significantly different from chance (95% CI encompass 50%). An average 

unemotional subscale score in the 4th quartile was associated with a 69% likelihood of 

presenting clinical levels of externalizing behaviors.   

 

Figure 1.2. (A) Odds ratio (OR) plot for the association between subscale scores on the 
ICU and clinical vs non-clinical externalizing symptoms. OR > 1 indicates increased 

likelihood of being classified as having clinical externalizing symptoms. OR < 1 indicates 
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increased likelihood of being classified as having non-clinical externalizing symptoms. 
(B) Predicted probabilities for the average score on each subscale for the 1st, 2nd, 3rd, and 

4th quartiles. Error bars represent the 95% confidence intervals. 
  

We conducted one last logistic regression analyses predicting clinical vs non-

clinical externalizing symptoms, this time with callous-uncaring scores entered as the 

predictor. We found that callous-uncaring scores were significantly associated with 

clinical vs non-clinical externalizing symptoms, OR=1.25, z=5.80, p<.001. Again, this 

association remained significant after controlling for both attentional difficulties and 

internalizing behaviors, OR=1.16 z=3.10, p=.002. Predicted probabilities revealed that the 

average callous-uncaring score in the first quartile was associated with a 5% likelihood of 

presenting clinical levels of externalizing behaviors, whereas the average callous-

uncaring score for the fourth quartile was associated with a 96% likelihood of presenting 

clinical levels of externalizing behaviors (Figure 3).  

 

Figure 1.3. Predicted probabilities for the average Total ICU and Callous-Uncaring 
composite scores for the 1st, 2nd, 3rd, and 4th quartiles. Error bars represent the 95% 

confidence intervals. 



 33

 

Amygdala Volume 

 Next, we investigated associations between amygdala volume and scores on the 

ICU as well as externalizing symptoms. For all analyses, we included age at time of MRI 

scan, type of headcoil used during scanning, and total intracranial volume as covariates in 

addition to age at time of initial screen, gender, and IQ (all scores on the ICU as well as 

measures of externalizing behaviors were not significantly associated with total 

intracranial volume all ps>.10). Results of separate multiple regressions with each score 

on the ICU predicting amygdala volume revealed that decreased volume in both the left 

and right amygdala was associated with total ICU scores (left: b=-6.08, t(76)=-3.21, 

p=0.002, right: b=-4.73, t(76)=-2.64, p=0.01), as well as scores on the callous (left: b=-

10.55, t(76)=-3.00, p=0.004, right: b=-8.22, t(76)=-2.40, p=0.02) and uncaring (left: b=-

13.67, t(76)=-3.07, p=0.003, right: b=-9.96, t(76)=-2.34, p=0.02) subscales. Associations 

between the callous-uncaring scale and amygdala volume were also significant such that 

higher scores on the composite callous-uncaring scale were associated with decreased 

amygdala volume in both the left, b=-6.86, t(76)=-3.27, p=0.002, and right amygdala, b=-

5.18, t(76)=-2.46, p=0.02. Finally, scores on the unemotional subscale were not 

significantly associated with left amygdala volume, b=-15.76, t(76)=-1.64, p=0.11. 

However, scores on the unemotional subscale were significantly associated with right 

amygdala volume, b=-15.28, t(76)=-1.97, p=0.05. However, when both callous-uncaring 

and unemotional scores were entered together in a multiple regression predicting 

amygdala volume, unemotional scores were no longer significantly associated with 

amygdala volume (left: b=-0.17, t(75)=-0.02, p=0.99, right: b=-4.82, t(75)=-0.55, p=0.58) 
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while callous-uncaring scores remained a significant predictor of left, b=-6.84, t(75)=-

3.04, p=0.003, but not right, b=-4.59, t(75)=-1.87, p=0.07, amygdala volume. We ran 

parallel analyses with hippocampal volume estimates in the place of amygdala volume 

and found that both total and subscale scores on the ICU were not significantly associated 

with either left or right hippocampal volume (all ps>0.10).  

We again compared total ICU scores and callous-uncaring scores, this time as 

predictors of amygdala volume. The model with callous-uncaring scores as a predictor 

was equivalent to the model with total ICU scores as the predictor as can be seen by 

nearly identical AIC and BIC values. Therefore, exclusion of the unemotional subscale 

had no negative impact on the model fit for the prediction of amygdala volume. The 

seemingly unrelated estimations analysis revealed that the callous-uncaring scores were a 

stronger predictor of amygdala volume in comparison to total ICU scores for left, 

�2=4.18, p=0.04, but not right, �2=0.98, p=0.32 amygdala (Table 1.5). 

Table 1.5 

Model fit statistics comparing total ICU scores and callous-uncaring scores predicting 

amygdala volume 

 

 Total ICU Callous-Uncaring �2 

Left Amygdala    
b -6.08 -6.86 4.18* 

AIC 1100.72 1100.81  
BIC 1120.16 1120.26  

R2 0.51 0.51  

Right Amygdala    

b -4.73 -5.17 0.98 
AIC 1106.44 1107.06  
BIC 1125.88 1126.51  

R2 0.48 0.48  
*p<.05 
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Results of multiple regression analyses with externalizing behavior problems as 

measured by the CBCL symptoms scale entered as predictors of amygdala volume (again 

with age at time of initial screen and MRI scan, total intracranial volume, type of 

headcoil used, gender, and IQ entered as covariates) found that externalizing problems 

were associated with decreased left, b=-3.62, t(76)=-2.54, p=0.01, but not right, b=-2.47, 

t(76)=-1.88, p=0.06, amygdala volume. Given the strong association between CU traits 

and externalizing symptomologies we conducted a multiple regression analysis with both 

CU traits and externalizing behaviors predicting amygdala volume. After controlling for 

externalizing behaviors, CU traits remained a significant predictor of both left, b=-7.47, 

t(75)=-2.42, p=0.02, and right, b=-7.01, t(76)=-2.21, p=0.03, amygdala volume. 

However, after controlling for CU traits, externalizing behaviors were no longer a 

significant predictor. Furthermore, while non-significant, the direction of the relationship 

between externalizing behaviors and amygdala volume switched such that increased 

externalizing behaviors were associated with increased amygdala volume (left: b=1.34, 

right: b=2.18). The same pattern of results emerged when callous uncaring traits were 

entered as a predictor in the place of CU traits. Even after controlling for externalizing 

behavior problems, callous uncaring traits were significantly associated with decreased 

left, b=-8.91, t(75)=-2.46, p=0.02, and right, b=-7.85, t(75)=-1.99, p=0.05, amygdala 

volume. Again, externalizing behavior was no longer a significant predictor after 

controlling for CU traits (Table 1.6). 

 



 

 

3
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Table 1.6 

Multiple regression models predicting left and right amygdala volume 

 Left Amygdala  Right Amygdala 

 (1) (2) (3) (4) (5)  (1) (2) (3) (4) (5) 

Total ICU Score 
 -6.08 

(1.89)** 

-7.47 

(3.09)* 

    -4.73 

(1.80)* 

-7.01 

(3.18)* 

  

Callous-Uncaring Traits 
   -6.86 

(2.10)** 

-8.91 

(3.61)* 

    -5.18 

(2.10)* 

-7.85 

(3.94)* 

Externalizing Behaviors 
-3.62 

(1.42)* 

 1.34 
(2.38) 

 1.70 
(2.55) 

 -2.47 
(1.31) 

 2.18 
(2.35) 

 2.22 
(2.52) 

            
Covariates            

Age at time of Screen 
3.24 

(34.51) 
-11.44 
(30.75) 

-15.84 
(28.49) 

-11.54 
(31.68) 

-17.21 
(29.39) 

 43.91 
(24.08) 

33.19 
(22.57) 

26.01 
(23.28) 

33.29 
(22.74) 

25.89 
(23.57) 

Age at time of Scan 
14.67 

(32.18) 
26.34 

(29.12) 
29.28 

(27.58) 
25.49 

(29.83) 
29.03 

(28.32) 
 -43.52 

(23.37) 
-34.60 
(22.20) 

-29.81 
(22.26) 

-35.49 
(22.35) 

-30.87 
(22.33) 

Gender 
75.09 

(41.55) 
99.08 

(40.55)* 

105.11 

(45.23)* 

91.66 

(41.08)* 

97.26 

(44.53)* 

 56.99 
(44.40) 

75.31 
(44.27) 

85.16 
(47.37) 

69.22 
(44.48) 

76.52 
(46.82) 

IQ 
-0.22 
(2.11) 

-0.87 
(2.05) 

-0.76 
(2.08) 

-0.96 
(2.05) 

-0.87 
(2.07) 

 -0.53 
(1.64) 

-1.21 
(1.58) 

-1.04 
(1.59) 

-1.22 
(1.61) 

-1.11 
(1.61) 

Headcoil 
-11.15 
(39.05) 

-2.20 
(38.51) 

-1.92 
(38.89) 

1.73 
(38.70) 

2.40 
(28.53) 

 -15.18 
(59.02) 

-6.98 
(57.42) 

-6.52 
(57.40) 

-4.54 
(57.98) 

-2.37 
(57.77) 

Total Intracranial Volume 
0.001 

(0)*** 

0.001 

(0)*** 

0.001 

(0)*** 

0.001 

(0)*** 

0.001 

(0)*** 

 0.001 

(0)*** 

0.001 

(0)*** 

0.001 

(0)*** 

0.001 

(0)*** 

0.001 

(0)*** 

Note: p<.05, ** p<.01, ***p<.001, Standard error in parentheses. Significant effects in bold. 
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We repeated analyses with CU traits and externalizing behavior problems 

predicting amygdala volume restricted to only participants with clinical levels of 

externalizing conduct problems as assessed by an externalizing symptomology score 

above the 98th percentile (n=46) (Achenbach, 1991). When examined separately, neither 

CU traits nor externalizing behaviors were significantly associated with left (CU: b=-

7.08, t(38)=-1.72, p=0.09, Externalizing: b=-2.35, t(38)=-0.69, p=0.50) or right (CU: b=-

4.73, t(38)=-1.31, p=0.20, Externalizing: b=-0.46, t(38)=-0.16, p=0.87) amygdala 

volume. However, results of multiple regressions with both CU traits and externalizing 

behavior entered as predictors of amygdala volume found that CU traits, b=-8.62, t(37)=-

2.01, p=0.05, but not externalizing behavior problems, b=1.96, t(37)=0.55, p=0.59, were 

significantly associated with left amygdala volume. Neither CU traits, b=-7.18, t(37)=-

1.65, p=0.12, nor externalizing behavior problems, b=3.14, t(37)=1.03, p=0.31, were 

significantly associated with right amygdala volume. When replacing CU traits with 

scores on the callous uncaring scale, we replicated these findings such that callous 

uncaring traits were significantly associated with left amygdala volume, b=-11.10, 

t(37)=-2.06, p=0.05,  but not right amygdala volume, b=-8.80, t(37)=-1.56, p=0.13. 

Again, externalizing behavior was not significantly associated with left or right amygdala 

volume. 

Given the associations between CU traits, callous uncaring traits, externalizing 

behavior problems, and amygdala volume, we conducted mediation analyses across all 

participants (n=84) in SPSS using the PROCESS macro to examine if CU traits 

significantly mediate the relationship between amygdala volume and externalizing 

symptoms. These analyses revealed that both total ICU scores and callous-uncaring 
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scores mediated the relationship between amygdala volume and externalizing behaviors 

such that increased externalizing are associated with increased CU traits and 

subsequently increased externalizing behaviors (note: the reversed direction of the 

mediation model with amygdala volume predicting externalizing behaviors through CU 

traits was also significant)  (Figure 1.4). 

 

*p<.05, ** p<.01, ***p<.001, �p<.10, Unstandardized regression coefficients for each path are reported. 

Figure 1.4. CU Traits and callous-uncaring traits mediate the relationship between 
externalizing behaviors and amygdala volume.  

 

 

Discussion 

 

 The findings of the current study provide the first evidence for aberrant structural 

development of the amygdala in youths with elevated levels of CU traits. Across a 

sample of children recruited from the community with varying levels of externalizing 

behavior problems and CU traits, we uncovered a wide variation in amygdala volume 

(Table 1.1). Our analyses revealed that this variation in amygdala volume appears to be 

meaningful in understanding the emergence of callous-uncaring traits and antisocial 
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behaviors. We found that CU traits were associated with both increased levels of 

externalizing behaviors and decreased bilateral amygdala volume. Furthermore, CU traits 

were found to mediate the relationship between decreased amygdala volume and 

increased externalizing behavior problems such that increased externalizing behaviors 

were associated with decreased amygdala volume through the association with increased 

CU traits. The current study was also the first to investigate whether subfactors of CU 

traits are independently associated with both increased externalizing behavior problems 

and decreased amygdala grey matter volume. Our results revealed that both callous and 

uncaring traits are robustly associated with increased externalizing behaviors and 

decreased bilateral amygdala volume. In contrast, unemotional traits were unrelated to 

externalizing behaviors and left amygdala volume. Unemotional traits showed weak 

associations with decreased right amygdala volume; however, this effect was non-

significant after controlling for covariation with callous-uncaring traits.  

These findings are consistent with growing concern regarding the validity of the 

unemotional subscale of the ICU (Waller et al., 2015; Henry et al., 2016; Kimonis, 

Branch, Hagman, Graham, & Miller, 2013; Hawes et al., 2014; Roose, Bijttebier, 

Decoene, Claes, & Frick, 2010; Byrd, Kahn, & Pardini, 2013). While the majority of 

studies examining associations between CU traits and externalizing behaviors have 

assessed CU traits as a unitary construct, there is some consensus amongst the studies 

that have investigated associations between externalizing behaviors and subfactors of CU 

traits that in general, callous and uncaring traits tend to demonstrate a stronger 

association with externalizing behaviors in comparison to unemotional traits (Essau et al., 

2006; Kimonis et al., 2008b; Ciucci, Baroncelli, Franchi, Golmaryami, & Frick, 2014; 
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Gluckman, Hawes, & Russell, 2016). Some studies have even called into question the 

three factor structure of the ICU and have found that a two factor model, excluding the 

unemotional subscale altogether, is the best fit model for the ICU. These results were 

found for both the self report (Houghton, Hunter, & Crow, 2013) and parent report 

(Hawes et al., 2014; Waller et al., 2015) versions of the ICU and were invariant across 

genders (Houghton et al., 2013). Psychometric analyses of the revised two-factor model 

reveal good internally consistency and model fit. The revised two factor model also 

demonstrated strong convergent and discriminant validity, with callous-uncaring scores 

showing associations with increased externalizing behaviors (e.g. rulebreaking) and 

decreased anxious depressive symptoms (Hawes et al., 2014; Waller et al., 2015). 

Supporting these findings, the current study found that exclusion of the unemotional 

subscale of the ICU resulted in a better model fit for the prediction of increased 

externalizing behaviors. Furthermore, the prediction of amygdala volume using callous-

uncaring traits was nearly identical to the prediction of amygdala volume using CU traits, 

demonstrating that unemotional traits added negligible power in the prediction of 

aberrant neurodevelopmental factors. 

Our findings that callous-uncaring traits are associated with decreased amygdala 

volume are contradictory to the 3 previous investigation of amygdala grey matter volume 

and youths with CU trait (Sebastian et al., 2016; De Brito et al., 2009; Wallace et al., 

2014). Using both whole brain and region of interest approaches, none of these studies 

found any significant associations between CU traits and amygdala volume. One 

possibility may be due to their use of group based analyses (e.g. comparing healthy 

controls to youths with high levels of CU traits and conduct problems). Taking a group 



 

 41

based approach runs the risk of conflating effects of CU traits and externalizing behavior. 

Given that CU traits are often highly correlated with externalizing behaviors, groups 

defined by CU traits may also be characterized by high levels of externalizing behaviors. 

This makes it difficult to isolate the independent associations of CU traits and 

externalizing behaviors with amygdala volume. Furthermore, lack of group difference in 

amygdala volume could result from suppressor effects arising from the high positive 

correlation between externalizing behaviors and CU traits but inverse associations 

between CU traits and externalizing behaviors with neural development, a pattern of 

findings which has emerged in studies of amygdala activity (Sebastian et al., 2012; 

Viding et al., 2012). In one study of amygdala activity in response to fearful facial 

expressions, no group differences in amygdala activity emerged when comparing healthy 

controls, low CU youths with conduct problems, and high CU youths with conduct 

problems. However, multiple regression analyses revealed a suppression effect such that 

amygdala activity was negatively associated with CU traits and positively associated with 

externalizing behaviors (Lozier et al., 2014). The same suppression effects may have 

obscured the ability of past studies to uncover associations between CU traits and 

amygdala volume.  

Our findings support the existence of suppressor effects for the associations 

between CU traits, externalizing behaviors, and amygdala volume. Across all of our 

subjects, we found that both externalizing behaviors and CU traits were associated with 

decreased amygdala volume. However, when entered together in a multiple regression, 

while CU traits remained a significant predictor of decreased amygdala volume, the 

effect of externalizing behaviors became positive (but non-significant). Moreover, when 
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restricting analyses to only those youths with clinical levels of externalizing behaviors, an 

approach which most closely mirrors that of previous studies of CU traits and amygdala 

volume (Sebastian et al., 2016), neither CU traits nor externalizing behaviors alone were 

significantly associated with amygdala volume. But, when entered together in a multiple 

regression, the suppressor effect became evident through the emergence of CU traits as 

significantly associated with decreased amygdala volume and externalizing behaviors as 

non-significantly associated with increased amygdala volume.  Of the three studies 

investigating CU traits and amygdala volume, only one took similar analytical 

approaches. However, their regression analyses were only run following identification of 

regions of interest emerging from group based analyses and as a result, they did not 

examine effects on amygdala volume (Sebastian et al., 2016).  

Our findings are consistent with studies of psychopathic traits and amygdala 

volume. In one longitudinal study, decreased bilateral amygdala volume measured at age 

26 was associated with increased violence, aggression, and psychopathic traits assessed 

both in childhood and again three years later at age 29 (Pardini et al., 2014). In a sample 

of incarcerated adolescents, decreased amygdala volume was again associated with 

psychopathic traits (Cope et al., 2014). One group based investigation comparable to 

those examining CU traits and amygdala volume has been conducted. In this study, high 

risk adults with psychopathic traits were found to have decreased bilateral amygdala 

volume relative to a group of healthy control comparisons. Furthermore, within the group 

of adults with psychopathic traits, the affective and interpersonal facets of psychopathy 

showed the strongest association with decreased amygdala volume (Yang et al., 2009). 

Our study, along with these findings, support the theory that CU traits reflect underlying 
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neurobiological deficits during development (Blair, Peschardt, Budhani, Mitchell, & 

Pine, 2006; Blair, 2013b). This underlying causal developmental pathway to CU traits 

and subsequent antisocial behaviors is believed to emerge from genetic contributions to 

emotional dysfunction. This is supported by genetic evidence that CU traits and 

associated affective deficits core to psychopathic traits are moderately to highly heritable 

(Blonigen, Hicks, Krueger, Patrick, & Iacono, 1999; Blonigen, Carlson, Krueger, & 

Patrick, 2003; Viding et al., 2005; Viding, Frick, & Plomin, 2007; Henry et al., 2016). At 

the neural level, this emerges through the disruption of neural systems underlying 

emotion processing and reactivity. The amygdala plays a central role in these circuits 

(Phelps, 2006), and therefore impaired neural development of the amygdala early in life 

can result in dysfunction in these circuits.  

At the cognitive level, disruption of amygdala development leads to the 

emergence of affective deficits including lack of emotional reactivity and impaired 

processing of distress cues in others (Blair et al., 2006; Blair, 2013b). These affective 

deficits may have causal effects on the emergence of externalizing behaviors in CU 

youths. These affective deficits prevent reinforcement learning regarding behaviors that 

cause distress in others or alternatively one’s ability to generate an empathic response to 

distress in others and thus result in an increase in behaviors that cause distress in others 

(e.g. aggression and violence) (Marsh, 2016; Blair, 2005).  

Notably, our study found no association between the ICU’s measure of affective 

deficits, the unemotional subscale, with externalizing behaviors or amygdala volume. 

This suggests that the unemotional subscale of the ICU fails to capture the affective 

deficits underlying CU traits. This could be due to poor psychometric properties of the 
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scale. In the current study, the unemotional subscale had poor internal reliability (α=0.58) 

and the lowest effects for correlations with both the total score on the ICU and subscale 

scores. Alternatively, unemotionality may be a faulty characterization of the nature of 

affective deficits underlying CU traits. Empirical work examining deficits in specific 

emotional experiences have generally found that youths with CU traits show deficits in 

some emotional experiences but not others. For example, high CU youths demonstrate 

decreased fear experience as measured by both physiological reactivity (Muñoz et al., 

2008; Kimonis et al., 2008a) and subjective experience of fear (Marsh et al., 2011b; Jones 

et al., 2010). However, CU traits are not consistently related to differences in the 

experience of disgust or happiness (Marsh et al., 2011b; Marsh & Blair, 2008; Dawel, 

O’Kearney, McKone, & Palermo, 2012). Contrary the conceptualization of CU youths as 

unemotional, some evidence even suggests that CU traits are associated with heightened 

experiences of anger (Urben et al., 2016; Marsh, 2013; Blair, 2012).  

The current study is limited in its ability to draw causal conclusions regarding 

reduced amygdala volume and the emergence of CU traits and externalizing behavior 

problems due to the cross-sectional design of this study. Future longitudinal work 

assessing amygdala volume at various stages in childhood as well as the trajectory of CU 

traits and externalizing behavior problems across childhood, adolescence, and into 

adulthood would better allow for a more direct investigation of the causal role of the 

amygdala in the development of CU traits and externalizing behavior problems. Despite 

this limitation, these findings provide the first evidence for structural abnormalities in the 

amygdala associated with CU traits and externalizing behaviors in childhood and 

adolescence. This provides the framework for further investigation of abnormal amygdala 
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development as a key causal pathway for the development of CU traits and conduct 

problems. This has implications for the potential identification of biomarkers for CU 

traits early in development and suggests that early interventions aimed at fostering 

healthy amygdala development may diminish the emergence of CU traits and conduct 

problems in youths.   
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STUDY 2: THE RELIABILITY AND VALIDITY OF THE INVENTORY OF 
CALLOUS UNEMOTIONAL TRAITS: A META-ANALYTIC REVIEW 

This chapter has been submitted as: Cardinale, E.M. & Marsh, A.A. (under review). The 
Reliability and Validity of the Inventory of Callous Unemotional Traits: A Meta-Analytic 
Review. Assessment. 

With the development of new diagnostic criteria for Conduct Disorder (CD) in the 

Fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) 

(American Psychiatric Association, 2013), a Limited Prosocial Emotions specifier was 

added to identify a subgroup of children who exhibit what have commonly been termed 

callous unemotional (CU) traits, which include a lack of empathy or remorse, an uncaring 

nature, and deficient affect (Regier, Kuhl, & Kupfer, 2013). This addition was the result 

of extensive empirical evidence implicating CU traits in the development of severe and 

persistent antisocial behaviors (Frick, Stickle, Dandreaux, Farrell, & Kimonis, 2005; 

Frick & White, 2008) and in poor responses to treatment (Hawes & Dadds, 2005; 

Wilkinson, Waller, & Viding, 2016). The Inventory of Callous Unemotional Traits (ICU) 

(Kimonis et al., 2008) is the only dedicated measure of CU traits, was instrumental in the 

development of the LPE specifier and diagnostic criteria (Frick & Moffitt, 2010), and has 

been used as a research tool across a wide variety of samples and contexts (Feilhauer, 

Cima, & Arntz, 2012; Horan, Brown, Jones, & Aber, 2015; Pihet, Etter, Schmid, & 

Kimonis, 2015). The ICU was originally constructed as a single scale, but is now 

commonly viewed as having a three-factor bifactor structure, consisting of one 

overarching CU dimension and three subfactors: the callous, uncaring, and unemotional 

subscales. These subscales are widely used as research tools in studies investigating the 

development of psychopathic traits and antisocial behaviors. However, no quantitative 
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meta-analysis has yet confirmed their reliability or their associations with relevant 

outcomes.  

Initially, CU traits were assessed using CU subscales of youth-adapted measures of 

psychopathy, including the Hare Psychopathy checklist (PCL-YV) (Forth, Kosson, & 

Hare, 2014) and the Antisocial Process Screening Device (APSD) (Frick & Hare, 2001). 

Possibly resulting from the small number of items (4 items and 6 items, respectively), CU 

subscale scores on both the PCL-YV and APSD often display poor internal reliability 

(Muñoz & Frick, 2007). The ICU addressed this limitation by expanding the CU subscale 

of the APSD into a dedicated measure of CU traits consisting of 24 items. From the 

APSD’s CU subscale, four items were selected that load most strongly on the total CU 

factor in community and clinical samples: “I am concerned about the feelings of others,” 

“I feel bad or guilty when I do something wrong,” “I care about how well I do at school 

or work,” and, “I do not show my emotions to others.” For each of these items, three 

positively worded and three negatively worded new similar items were created, each 

rated using a 4-point scale. A summed score is calculated after reverse scoring all 

negatively worded items. Since their development, self-report and observer-report 

versions of the ICU have been used across wide range of samples including studies of 

both males and females (Colins, Andershed, Hawes, Bijttebier, & Pardini, 2015; Pihet et 

al., 2015), and studies of detained children, clinically evaluated children, and children 

those recruited from the community (Kimonis et al., 2008; Pechorro, Ray, Barroso, 

Maroco, & Abrunhosa Gonçalves, 2016; Pihet et al., 2015). Scores on this measure 

appear to be strong predictors of concurrent and future antisocial behavior, aggression, 
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and crime (Ansel, Barry, Gillen, & Herrington, 2015; Ray, Pechorro, & Goncalves, 2016; 

Kahn et al., 2013). 

Although the ICU was originally constructed as a uni-dimensional measure of CU 

traits, subsequent exploratory factor analyses revealed a three-factor bifactor structure, 

with one overarching CU factor within which are nested three subfactors: callousness, or 

reduced empathic responding (e.g.., “The feelings of others are unimportant to me”), 

uncaring, or lack of concern about performance and relationships (e.g., “I work hard on 

everything I do,” reverse scored), and unemotionality, or impoverished emotional 

experience and expression (e.g., “I hide my feelings from others”). The three-factor 

bifactor structure has emerged as the best fit model across studies of both males and 

females  (Ciucci, Baroncelli, Franchi, Golmaryami, & Frick, 2014; Houghton, Hunter, & 

Crow, 2013), in community samples (Byrd, Kahn, & Pardini, 2013; Essau, Sasagawa, & 

Frick, 2006; Kimonis, Branch, Hagman, Graham, & Miller, 2013), in detained samples 

(Pechorro et al., 2016), and when using either the self-report or other-report versions of 

the ICU (Roose, Bijttebier, Decoene, Claes, & Frick, 2010; Waller et al., 2015) As a 

result, the ICU now includes an 11-item callous subscale, 8-item uncaring subscale, and 

5-item unemotional subscale which have come to be viewed as important for 

understanding the development of severe antisocial behaviors and psychopathic traits.  

The three-factor bifactor structure of the ICU was instrumental in the recent 

development of Limited Prosocial Emotions specifier, which enables the diagnosis of CU 

traits in youths with CD (American Psychiatric Association, 2013; Frick & Moffitt, 

2010). Two sets of criteria were initially considered to operationalize CU traits. The first 

consisted of the same four items from the APSD that were used to create the ICU. The 
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second consisted of 9 items selected on the basis of a confirmatory factor analysis of the 

three-factor bifactor structure of the ICU. Both sets of items demonstrated acceptable 

reliability and predictive validity across multiple independent samples, but, given the 

brevity of the first set of criteria and comparable performance of the two, the four-item 

scale was ultimately selected. It includes two items that index callousness (lack of 

remorse or guilt, a callous lack of empathy), one that indexes uncaring (a lack of concern 

about performance in important activities), and one that indexes unemotionality (a 

shallow or deficient affect). Children receive a diagnosis of CD with Limited Prosocial 

Emotions if they meet the criteria for CD and also exhibit two or more of these symptoms 

persistently over at least a 12-month span across multiple relationships or contexts (Frick 

& Moffitt, 2010). The fact that any two of the four items in the specifier will qualify a 

child with CD for a diagnosis of Limited Prosocial Emotions results in equal importance 

being placed on each of the four symptoms when identifying youths who may be at risk 

for developing severe and persistent antisocial behaviors. This being the case, it becomes 

particularly important to confirm that the three subscales of the ICU, all of which are 

represented by items in the specifier, are reliably and independently valid predictors of 

antisocial behaviors and psychopathic traits.  

To date, some concerns have been raised regarding the ICU’s subscales and the 

constructs they represent. Perhaps the most significant concern is that the factor structure 

of the ICU is a spurious effect that can be explained by method variance. Specifically, 

common wording of the items that comprise the subscales may be the cause of 

covariation among these items, rather than the items capturing a unique underlying 

construct (Frick & Ray, 2015; Ray, Frick, Thornton, Steinberg, & Cauffman, 2016). The 
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ICU was developed to contain both positively and negatively worded items. 

Endorsements of positively worded items (e.g., “I do not care who I hurt to get what I 

want”) correspond to higher levels of CU traits, whereas endorsements of negatively 

worded items (e.g., “I always try my best”) correspond to lower levels of CU traits. 

While the ICU contains equal numbers of both negatively and positively worded items, 

ten of the eleven items that load on the callous dimension are positively worded, whereas, 

all eight items that load on the uncaring dimension are negatively worded. Therefore, it is 

possible that the callous and uncaring factors emerged as an artifact of the wording of the 

items rather than because they capture distinct underlying constructs (Frick & Ray, 

2015). One consideration, however, is that item wording cannot easily explain the 

emergence of the unemotional subscale, which contains three negatively worded and two 

positively worded items. 

Examinations of the internal reliabilities of the subscales have also returned mixed 

results, with some studies finding high internal reliabilities (Vaughn et al., 2011; Delisi et 

al., 2011) and others studies failing to find this, with observed Cronbach’s alphas as low 

as 0.50 for the callous subscale (Latzman, Lilienfeld, Latzman, & Clark, 2013), and as 

low as 0.30 for the unemotional subscale (Gao & Zhang, 2015; Herrington, Barry, & 

Loflin, 2014). Furthermore, while both the uncaring and callous subscales tend to show 

high correlations with the total score on the ICU in addition to high inter-item 

correlations, the unemotional subscale has been found to show lower correlations with 

the total score on the ICU despite relatively high inter-item correlations (Kimonis et al., 

2008; Houghton et al., 2013; Ciucci et al., 2014). This suggests that the unemotional 

subscale may designate a dimension that is phenotypically distinct from the over-arching 



 

 51

CU dimension. This possibility is supported by evidence from a behavioral genetic study 

that found that 78% of genetic variance related to the unemotional scale was specific to 

the unemotional factor and not explained by variance in callous-uncaring scores (Henry, 

Pingault, Boivin, Rijsdijk, & Viding, 2016). Together with findings that the three-factor 

bifactor structure only demonstrates a moderate to small fit within some samples, 

(Feilhauer et al., 2012; Houghton et al., 2013; Waller et al., 2015), there is some evidence 

in support of an alternate factor structure that excludes the unemotional subscale and 

consists only of the callous and uncaring dimensions (Hawes et al., 2014). 

Questions regarding the use of the ICU’s subscales in part reflect observations that 

the subscales may vary in their utility for predicting antisocial outcomes. The callous 

subscale generally demonstrates the greatest incremental predictive validity over both the 

uncaring and unemotional subscales in predicting aggression, but not other forms of 

antisocial behaviors (Ansel et al., 2015). This subscale is a particularly strong predictor of 

premeditated or proactive forms of aggression (Cima, Raine, Meesters, & Popma, 2013) 

and future offending (Kahn et al., 2013), although at least one study identified the 

uncaring subscale as more strongly associated with bullying, particularly in the absence 

of victimization (Fanti, Panayiotou, Lazarou, Michael, & Georgiou, 2016). The 

correspondence between the unemotional subscale and antisocial behaviors is more 

variable, with some studies showing no association between antisocial behavior and ICU 

subscale scores (Cima et al., 2013; Jusyte, Mayer, Künzel, Hautzinger, & Schönenberg, 

2015) and others even finding that unemotionality corresponds to decreases in antisocial 

behaviors, including aggression (Essau et al., 2006; Berg et al., 2013). Some evidence 

also suggests seemingly paradoxical associations between unemotionality and increases 
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in emotional distress, including symptoms of anxiety and depression. At least two studies 

in children have found unemotionality to be more positively associated with internalizing 

symptomology than with antisocial outcomes (Ezpeleta, de la Osa, Granero, Penelo, & 

Domènech, 2013; Decuyper et al., 2011). These patterns are potentially troublesome, 

both because increased anxiety is seemingly inconsistent with unemotionality, and 

because internalizing symptoms tend to be unrelated or negatively associated with the 

ICU’s parent construct of psychopathy.  

Various moderator variables have been proposed as explaining conflicting or 

counterintuitive findings across studies that use the ICU. For example, differences in the 

gender composition of samples may yield differences in CU scores and their associations 

with related behaviors. Boys tend to receive significantly higher scores than girls across 

all three subscales (Essau et al., 2006; Fanti et al., 2009; Ciucci & Baroncelli, 2014) and 

findings from some studies suggest that the relationship between CU traits and 

externalizing behaviors such as substance abuse, delinquent behavior, and proactive 

aggression may be larger for boys than girls (Horan et al., 2015; Thornton, Frick, 

Crapanzano, & Terranova, 2013)—although at least one study found the opposite to be 

true, with CU traits more strongly associated with aggression and adjustment problems in 

girls than boys (Charles, Acheson, Mathias, Michael Furr, & Dougherty, 2012). The 

detained status of the sample may also affect the measured correspondence between ICU 

scores and outcomes, given that detained samples tend to contain larger proportions of 

children with very high ICU scores (Kahn et al., 2013; Kimonis et al., 2008; Colins & 

Andershed, 2015) and more severe antisocial behaviors (Teplin, Abram, McClelland, 

Dulcan, & Mericle, 2002; Colins, Vermeiren, Vreugdenhil, van den Brink, Doreleijers, & 
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Broekaert, 2010) relative to community samples. Moreover, because detention facilities 

are gender segregated, studies of detained samples nearly always evaluate exclusively 

boys or girls, creating the potential for gender-related distortions among observed 

relationships between the ICU and other variables in these samples. 

Lastly, the use of the self-report versus other-report version of the ICU may 

influence the reliability of ICU scores and their associations with various outcomes. In 

general, parents and teachers tend to be more accurate informants of objective, 

observable behaviors whereas children tend to be more accurate informants of subjective, 

internal phenomena, such as mood states (Piacentini, Cohen, & Cohen, 1992). This may 

explain observations that the parent-report ICU demonstrates as good or better fit with a 

two-factor model than a three-factor model that includes items related to emotionality 

(Hawes et al., 2014; Willoughby et al., 2015; Waller et al., 2015). In addition, other-

report scales may be limited by the context in which the observer interacts with the child 

(e.g., only home or school). Parents and teachers may be limited in their ability to 

evaluate a child across different contexts that are more or less likely to elicit the 

behaviors and traits that the ICU measures (Frick et al., 2003). On the other hand, the 

self-report version of the ICU may be more susceptible to response bias, especially in 

forensic settings where children may be more concerned regarding the potential negative 

consequences of endorsing perceived negative traits (Kimonis, Kennealy, & Goulter, 

2016). Together this evidence suggests the importance of considering moderator 

variables like gender, detained status, and respondent when evaluating the factor 

structure, reliability, and validity of the and ICU and its subscales. 



 

 54

The current study used quantitative meta-analytic strategies to systematically 

examine the internal reliability and consistency of the ICU and its three subscales, their 

association with the ICU’s parent construct of psychopathy, and relevant psychological 

and behavioral outcomes, including internalizing and externalizing symptoms and 

aggression. We assessed the internal reliability and consistency of the three subscales and 

total score of the ICU by examining both Cronbach’s alpha and intercorrelations amongst 

scores on the ICU. We then assessed the convergent validity of the ICU and its subscales 

by examining correlations between these measures and measures of psychopathy. Finally, 

we assessed the external validity of the ICU and its subscales by examining relationships 

with internalizing symptoms, externalizing symptoms (including aggression, 

delinquency, and hyperactivity), and empathic tendencies. We also considered variables 

that may moderate the reliability and validity of the ICU, including gender, detention 

status, and ICU respondent. 

Methods 

Data Sources and Study Selection 

A literature search was conducted in May 2016 using PubMed and Google Scholar 

to identify relevant studies. The search term “Inventory of Callous Unemotional Traits” 

was used for an initial search. Next, to limit our search to those papers that used the ICU 

and reported statistics on all three subscales, we added a search requirement for the term 

“Uncaring,” which is the only subscale name that is not used when discussing the 

construct of CU  traits more generally. 

The combined literature search returned 633 results. After removing duplicates, 569 

articles were evaluated and 489 were excluded based on the following criteria: a) article 
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was not written in English, b) article was not empirical work, c) study did not use the 

ICU, d) the three original subscales of the ICU were not investigated as part of the study. 

Following a full-text assessment of the remaining 80 papers, 5 additional papers were 

excluded because neither Cronbach’s alpha nor Pearson’s correlation coefficients with 

relevant outcome measures was reported for at least one of the original ICU subscales 

(Figure 2.1, Table 2.1, Appendix A). We also sent a request for unpublished data to 

members of the Society for the Scientific Study of Psychopathy in September 2016 and 

obtained unpublished data from two groups, resulting in two new samples and additional 

unpublished data for a previously published sample (Henry et al., 2016). This resulted in 

a total sample size of 27,947 subjects from 115 samples.  

 

Figure 2.1. Flowchart of literature review and study selection. 
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Table 2.1 
 
 Study characteristics  

 

Study 
Sample 

Size 

Age 

% Male ICU Version 
Psychopathy 

Measures 

External Criteria 

Measures 
M(SD) 

Ansel, Barry, Gillen, & Herrington, 
2015 

279 16.54 (0.65) 88% Self 
YPI, CPS, 

APSD 
SRD, BASC-2, PCS 

Benesch, Görtz-Dorten, Breuer, & 
Döpfner, 2014 

130 8.90 (1.90) 100% Parent 
 

CBCL, FAVK, FBB-SSV 

Berg et al., 2013 70 14.74 (1.14) 55.70% Self & Parent 
 CBCL, STAI, QIDS, 

UCLA 

Byrd, Kahn, & Pardini, 2013 425 25.78 (0.96) 100% Self SRP-III 
SRD, Official Record of 

Criminal Charges 

Charles, Acheson, Mathias, Michael 
Furr, & Dougherty, 2012 

234 11.00 (0.80) 49.57% Parent 
 

CBCL 

Cima, Raine, Meesters, & Popma, 2013 127 21.26 (12.87) 91.48% Self  RPQ 

Ciucci, Baroncelli, Franchi, 
Golmaryami, & Frick, 2014 

529 12.58 (1.17) 46.69% Self 
 

HIFDS, BVSRQ 

Ciucci & Baroncelli, 2014 540 12.58 (1.25) 47.40% Self 
 BVSRQ, Bullying 

Nominations, Formal 
Warnings, PIA 

Colins, Andershed, Hawes, Bijttebier 
& Pardini, 2015 

191 15.76 (1.02) 0.00% Self YPI 
Self-Reported Offending, 

DISC-IV, YSR 

de la Osa, Granero, Domenech, 
Shamay-Tsoory, & Ezpeleta, 2016 

538 5 49.81% Teacher 
  

Decuyper, De Clercq, De Bolle, & De 
Fruyt, 2009 

182 16.46 (0.88) 59.60% Self & Parent 
  

Decuyper, De Bolle, De Fruyt, & De 
Clercq, 2011 

509 15.21 (1.31) 30.30% Self & Parent 
 

DIPSI, HiPIC 

Decuyper, De Caluwé, De Clercq, & 
De Fruyt, 2014 

197 18.24 (1.20) 27.90% Self & Parent 
 

PID-5 

Delisi et al., 2011 432  57.00% Teacher   

Drislane, Patrick, & Arsal, 2014 618 18.80 (1.65) 43.80% Self TriPM  

Drislane et al., 2015 650 18.80 (1.63) 44.40% Self YPI  

Essau, Sasagawa, & Frick, 2006 1443 15.72 (1.50) 53.64% Self 
 SAHA, YSR, Bremen 

Psychopathology Scale 

Ezpeleta, de la Osa, Granero, Penelo, & 
Domènech, 2013 

620 
  

Teacher 
CBCL 
Callous 

Unemotional 

CBCL, CAS, SDQ, DICA-
PPYC, SAHA, YSR 

Ezpeleta, Granero, de la Osa, & 
Domènech, 2015 

622 
 

50.00% Teacher 
  

Fanti, Frick, & Georgiou, 2009 347 14.63 49.28% Self  SSBB-R, RPQ 

Feilhauer, Cima, & Arntz, 2012 383 13.91 (2.40)  Self   

Fink, Tant, Tremba, & Kiehl, 2012 160 17.00 (1.00) 77.50% Self & Parent 
YPI, APSD, 
CPS, PCL-

YV 

 

Fix & Fix, 2015 111 20.58 (2.35) 100% Self PPI-R EQ-i 

Gao & Zhang, 2015 164 9.06 (0.60) 48.20% Self & Parent   

Gluckman, Hawes, & Russell, 2016 158 10.42 (1.05) 57.00% Self  SDQ 

Guelker, Barry, Barry, & Malkin, 2014 149 17.01 (0.86) 83.22% Self  SRD, PCS, BASC-2 

Hawes et al., 2014 250 8.99 (1.84) 100% Parent   



 

 57

Study 
Sample 

Size 
Age % Male ICU Version 

Psychopathy 

Measures 
External Criteria 

Measures 

Henry, Pingault, Boivin, Rijsdijk, & 
Viding, 2016 

5092 16.32 (0.68) 47.00% Parent 
  

Herrington, Barry, & Loflin, 2014 111 17.05 (0.92) 87.39% Self 
 SRD, BASC-2, 

Disciplinary Citations 

Hoerold & Tranah, 2014 64   Self   

Horan, Brown, Jones, & Aber, 2015 355 15.09 (0.69) 49.50% Parent LSRP  

Johnson et al., 2014 50 16.08 (4.06) 100% Self PCL-YV  

Jusyte, Mayer, Künzel, Hautzinger, & 
Schönenberg, 2015 

50 19.64 (1.29) 100% Self YPI BPAQ 

Kahn, Byrd, & Pardini, 2013 417 25.76 (0.95) 100% Self 
 SRD, ASR, PDS, Official 

Record of Arrests 

Kauten, Barry, & Leachman, 2013 154 17.05 (0.88) 83.77% Self APSD PCS 

Kavish et al., 2016 129 12.15 (0.87) 53.49% Self YPI  

Kerig & Stellwagen, 2010 720 16.90 (0.82) 83.34% Self APSD PCS 

Kerig, Bennett, Thompson, & Becker, 
2012 

276 16.16 (1.33) 75.36% Self 
  

Kimonis et al., 2008 158 15.29 (1.27) 62.03% Self  SRD, EQ-i, PCS 

Kimonis, Branch, Hagman, Graham, & 
Miller, 2013 

687 21.30 (4.65) 22.40% Self LSRP, PPI-R PDQ, QMET, STAI 

Kimonis, Fanti, Isoma, & Donoghue, 
2013 

227 15.73 (1.27) 100% Self 
 

SRD, PCS 

Kimonis, Cross, Howard, & Donoghue, 
2013 

227 15.73 (1.27) 100% Self 
 

PCS 

Kimonis, Kennealy, & Goulter, 2016 227 15.73 (1.27) 100% Self  PCS 

Kongerslev, Bo, Forth, & Simonsen, 
2015 

80 16.50 (0.80) 100% Self PCL-YV RPQ, HoNOSCA, IRI 

Kumsta, Sonuga-Barke, & Rutter, 2012 165   Self & Parent   

Kunimatsu, Marsee, Lau, & Fassnacht, 
2012 

59 14.98 (1.30) 0% Self 
 

SRD 

Latzman, Lilienfeld, Latzman, & Clark, 
2013 

174 13.64 (1.35) 100% Self & Parent 
 

SNAP-Y 

Latzman, Malikina, Hecht, Lilienfeld, 
& Chan, 2016 

81 15.44 (1.91) 46.00% Self 
  

Loona & Kamal, 2013 245 9.32 (1.25) 69.39% Parent   

López-Romero, Gómez-Fraguela, & 
Romero, 2015 

324 16.13 (1.98) 72.50% Self APSD 
BES, ABQ, I7, Age of 

Violent Behavior Onset, 
Antisocial Peers 

López-Romero, Romero, & Gómez-
Fraguela, 2015 

138 13.93 (1.48) 68.80% Self & Parent 
APSD, 
mCPS 

Antisocial Peers, CPRS-R, 
CBCL, ABQ, RRPB, I6 

López-Romero, Romero, & Andershed, 
2015 

138 13.93 (1.48) 68.80% Parent 
  

Muñoz, Qualter, & Padgett, 2011 201  49.75% Self  BES, OBVQ 

Muñoz, 2009 55 11.80 (1.90) 100% Self   

Nwafor, Onyeizugbo, & Anazonwu, 
2015 

295 15.24 (0.76) 51.50% Self 
  

Nwafor, 2013 295 15.7  Self   

Paiva-Salisbury, Gill, & Stickle, 2016 234 15.38 (1.30) 62.80% Self   

Palizyan, Sajadi, Honarmand, & 
Arshadi, 2016 

320 16.34 (0.66) 100% Self 
 

ODD Inventory 

Pechorro, Hidalgo, Nunes, & Jiménez, 
2015 

438 17.15 (1.76) 100% Self APSD 
 



 

 58

Study 
Sample 

Size 
Age % Male ICU Version 

Psychopathy 

Measures 
External Criteria 

Measures 

Pechorro, Andershed, Ray, Maroco, & 
Gonçalves, 2015 

221 16.75 (1.41) 100% Self 
  

Pechorro, Ray, Raine, Maroco, & 
Gonçalves, 2015 

221 16.75 (1.41) 100% Self 
 

RPQ 

Pechorro, Ray, Salas-Wright, Maroco, 
& Gonçalves, 2015 

221 16.75 (1.41) 100% Self 
 

BES 

Pechorro, Ray, Barroso, Maroco, & 
Abrunhosa Gonçalves, 2016 

221 16.75 (1.41) 100% Self 
APSD, YPI, 

CATS 

Age of Crime, Alcohol and 
Drug Use, ICS, DSM-5 
CD, Physical Violence, 

Unprotected Sex 

Pihet, Etter, Schmid, & Kimonis, 2015 548 15.63 (1.93) 47.25% Self YPI CBCL 

Ray, Pechorro, & Goncalves, 2016 221 16.75 (1.41) 100% Self YPI, APSD 
Age of Crime, DSM-5 CD, 
ICS, RPQ, CD Symptoms 

Roose, Bijttebier, Decoene, Claes, & 
Frick, 2010 

455 16.67 (1.34) 56.00% 
Self & 

Combined 
APSD, CPS IRI, SAHA 

Roose, Bijttebier, Van der Oord, Claes, 
& Lilienfeld, 2013 

79 16.15 (1.17) 92.00% Self 
  

Schenk, Ragatz, & Fremouw, 2012 754 20.17 (2.91) 26.80% Self   

Sharf, Kimonis, & Howard, 2014 238 16.80 (1.11) 100% Self  RCMAS 

Sharp & Vanwoerden, 2014 342 15.39 (1.45) 38.50% Self APSD, YPI  

Stoeber, 2015 229 20.40 (5.30) 12.23% Self   

Vaughn et al., 2011 432  57.00% Teacher YPI SWAN 

Waller et al., 2015 540 9.5  Parent  CBCL 

White & Miller, 2014 155 21.00 (2.47) 0% Self  SRD 

White, Gordon, & Guerra, 2015 377 19.37 (1.30) 0% Self   IRI, SRASBM 

 

Data Extraction 

The following data were extracted from each study when available: (1) socio-

demographics of sample, including age, gender and sample location/characteristics, (2) 

respondent on the ICU, (3) Cronbach’s alpha for the total ICU score, callous subscale, 

uncaring subscale and unemotional subscales, (4) Pearson’s correlation coefficients for 

the associations between the total ICU score and ICU subscale scores, (5) Pearson’s 

correlation coefficients between ICU subscale scores, (6) Pearson’s correlation 

coefficients between ICU scores and measures of psychopathy, and (7) Pearson’s 

correlation coefficients between ICU scores and measures of external criteria. 
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Data Synthesis & Analysis 

Internal reliability & consistency. Internal reliability was assessed through 

examination of Cronbach’s α for ICU total scores and subscales scores. Internal 

consistency was assessed through correlations amongst the three subscales of the ICU as 

well as between each of the ICU subscales with the total score of the ICU.  

Outcome measures.  

Measures of psychopathy. The relationship between ICU scores and measures of 

three facets of psychopathy were examined. Affective, interpersonal, and behavioral facet 

scores were compiled based on the 3-factor model of psychopathy (Cooke & Michie, 

2001). The affective facet consists of assessments of deficient emotional experience 

including shallow affect, lack of empathy, and lack of remorse or guilt. The interpersonal 

facet consists of assessments of an arrogant and deceitful interpersonal style including 

glibness/superficial charm, conning/manipulation, pathological lying, and grandiose 

sense of self-worth. The behavioral facet consists of assessments of an 

impulsive/irresponsible behavioral style and presence of antisocial behaviors (Johansson, 

Andershed, Kerr, & Levander, 2002; Hall, Benning, & Patrick, 2004). Lastly, a total 

psychopathy score was compiled from the relevant studies. For each sample, a single 

effect size was calculated for the relationship between scores on the ICU and each facet 

of psychopathy (affective, interpersonal, behavioral, and total psychopathy) by taking the 

average of all reported Pearson’s correlation coefficients within each facet (see Appendix 

B for measures included in each facet). 

External criteria. The relationship between ICU scores and relevant behavioral 

outcomes was also assessed. Internalizing outcomes included anxiety, withdrawal, and 
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depressive symptoms. Externalizing outcomes included aggression, substance abuse, 

delinquency, violence, rule breaking, and impulsivity. Several sub-categories of 

externalizing behaviors were also examined individually: total aggression, reactive 

aggression, proactive aggression, delinquent behaviors, and hyperactivity/impulsivity. 

Lastly, we calculated empathy outcomes assessing the relationship between scores on the 

ICU and empathic tendencies. Again, for each of these outcomes, a single effect size for 

each sample was calculated for the relationship between total and subscale scores on the 

ICU and each of the eight external criteria by taking the average of all reported Pearson’s 

correlation coefficients within each type of outcome see Appendix B for measures 

included in each outcome). 

Study Characteristics. We examined the potential moderating effects of various 

study characteristics on the relationship between ICU scores and outcomes. These study 

characteristics included the gender composition of the sample, use of community-

recruited or detained samples, and, which respondent completed the ICU. The effect of 

gender was examined by comparing samples comprised of only males, only females, and 

both genders. The effect of detention status was investigated by comparing samples 

composed of only detained or only non-detained participants; studies only reporting 

statistics for combined detained and non-detained participants were not included in these 

analyses. All studies were also identified as using either self-report or other-report, the 

latter of which collapsed across parent- and teacher-report versions of the ICU. 

Pooled effect sizes. For total ICU and subscales scores, pooled effect sizes were 

calculated to assess reliability, correlations between each subscale and total ICU scores, 

correlations among subscales, correlations with measures of psychopathy, and 
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correlations with psychological and behavioral outcomes. Separate pooled effect sizes 

were calculated across all studies and for subgroups who varied in terms of our moderator 

variables. This resulted in a total of 495 pooled effect sizes. All pooled effect sizes were 

calculated using random-effects models to account for heterogeneity in effect sizes across 

the studies included in this meta-analysis. Some heterogeneity is expected due to 

differences in study populations and procedures. Homogeneity of the effect sizes was 

assessed using the Cochran Q test (equation 1.3b). The percentage of total variation 

across studies due to heterogeneity (rather than sampling error) was calculated using I2 

(equation 1.7).  

Each study-specific Pearson’s correlation coefficient and Cronbach’s α was first 

converted into a standard and normal metric using Fisher’s Z transformation 

(���)(equation 1.1). Next, a pooled effect size (�̅�) was calculated across all studies by 

combining weighted and standardized effect sizes across all studies (equation 1.2). The 

weighted effect size accounts for sample size (	
), total number of studies included in the 

pooled effect size (�), within-study variance or heterogeneity (�), and between study 

variance (�)(equations 1.3).  The standard error of the pooled effect size was also 

calculated (equation 1.4) and used to construct a 95% confidence interval around each 

pooled effect size (equation 1.5). Lastly, all values were transformed back from Fisher’s 

Z to Pearson’s r (�̅) to aid in interpretation of the final pooled effect sizes and 95% 

confidence intervals (equation 1.6) (Hedges & Olkin, 1985). This approach, outlined by 

Hedges and Olkin, has been employed in topically similar past meta-analyses (Miller & 

Lynam, 2012; Smith & Lilienfeld, 2015; Walters, 2003; Ray et al., 2013; Vachon, 

Lynam, & Johnson, 2014; Blais, Solodukhin, & Forth, 2014; Longman, Hawes, & 
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Kohlhoff, 2016).  

��� = �� log� ����������          (1.1) 

�̅� = ∑ � ������  !"#�$�%� &'�
∑ � ������  !"#�$�%�

       (1.2) 

� = (� ()��)*        (1.3a) 

� = ∑ (	
 − 3)-��� −  �̅�.�)
/�      (1.3b) 

0 = ∑ (	
 − 3))
/� −  ∑ (1��2)!$�%�∑ (1��2)$�%�     (1.3c) 

34�̅' = 5 �
∑ � ���#6�  !"#�$�%�

        (1.4) 

95% 0: = �̅�  ± 1.96-34�'.           (1.5) 

�̅ = �!�̅'���!�̅'��          (1.6) 

:� = -(� (1��).( ∗ 100         (1.7) 

We evaluated the resulting pooled effect sizes using the following criteria: for 

pooled Cronbach’s alpha, values greater or equal to 0.70 indicates acceptable reliability 

of the subscale for use as a research tool (Peterson, 1994), and for pooled Pearson’s 

correlation coefficients, large, medium, and small effect sizes are defined as 0.50, 0.30, 

and 0.10 respectively (Cohen, 1988). Lack of overlap between 95% confidence intervals 

indicated significant differences between pooled effect sizes.  

Publication Bias. To account for publication biases in favor of statistically 

significant findings and large effect sizes (Rosenthal, 1979), a fail-safe N was calculated 

for each relationship examined. A fail-safe N represents the number of studies (nfs) with a 
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specified effect size (�̅AB) that would need to be added to the number of studies included 

in the meta-analysis (�) to reduce the observed pooled effect size (�̅) to a specified 

criterion value (�̅C)(equation 1.8) (Orwin, 1983). 

	AB = )(�̅��̅D)�̅D��̅EF          (1.8) 

Fail-safe N’s that exceed the conservative threshold (	GH > 5 ∗ � + 10) indicate a 

low risk of publication bias. For pooled Pearson’s correlation coefficient, we set the 

specified effect size (�KGH) to zero and the criterion value (�KGH) to 0.10 following Cohen’s 

specification of r=0.10 as a small effect size (Cohen, 1988). Thus, the fail-safe N 

represents the number of studies with r=0 that would be needed to reduce the pooled 

effect size to r=0.10. For Cronbach’s Alpha, we set the specified effect size (LK GH) to 0.50, 

a reliability roughly equivalent to a null effect, and the criterion value (LK GH) to 0.60, a 

reliability threshold recommended for preliminary research (Peterson, 1994). Here the 

fail-safe N represents the number of studies with α=0.50 that would be needed to reduce 

the pooled α to 0.60. 

Results 

Internal Reliability & Consistency 

 Examination of the pooled Cronbach’s alpha across all studies revealed 

acceptable reliability for the total ICU score, LK=0.83, as well as the uncaring, LK=0.80, 

callous, LK=0.75, and unemotional subscales, LK=0.71 (Table 2.2; Figure 2.2). To assess the 

internal consistency of the ICU, we examined the correlations between each of the 

subscales with the total score on the ICU. Pooled effect sizes for the correlations between 

the callous, LK=0.79, uncaring, LK=0.82, and unemotional subscales, LK=0.63, with the total 

ICU score were all large. We also examined the intercorrelations among the three 
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subscales and found a medium to large effect size for the correlation between the callous 

and uncaring subscales LK=0.45 and a medium to small effect size for the correlation 

between the uncaring and unemotional subscales, LK=0.30, and the callous and 

unemotional subscales, LK=0.24 (Table 2.2). Reliability scores and pooled correlations 

between the total score on the ICU and each of the three subscales met the predetermined 

fail-safe N threshold (	GH > 5 ∗ � + 10), but the remaining analyses did not (Table 2.2).  
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Table 2.2. 
 

 Pooled effect sizes across all studies 

  Callous   Uncaring   Unemotional   Total ICU 

  k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs 

  Internal Reliability & Consistency 

  Reliability 

Cronbach’s α 72 27106 0.75 0.72-0.77 93.65 108   73 27327 0.80 0.79-0.82 93.24 146   73 26844 0.71 0.67-0.74 96.39 80   57 22596 0.83 0.81-0.84 92.42 131 

  Correlations 

Uncaring 57 19350 0.45 0.40-0.50 93.99 200                                           

Unemotional 56 18988 0.24 0.20-0.27 79.51 78   56 18988 0.30 0.26-0.33 85.76 112                             

Total ICU 35 13358 0.79 0.76-0.82 93.77 242   35 13358 0.82 0.79-0.84 93.83 252   34 12996 0.63 0.59-0.66 85.19 180               

  Measures of Psychopathy 

Affective 26 7993 0.40 0.32-0.47 93.65 78   25 7772 0.34 0.26-0.41 92.12 60   26 7993 0.22 0.15-0.29 89.26 31   20 7050 0.46 0.35-0.56 96.78 72 

Behavioral 21 5705 0.35 0.32-0.38 46.62 53   21 5705 0.32 0.28-0.36 53.56 46   21 5705 0.10 0.05-0.14 62.71 0   16 5041 0.35 0.31-0.40 63.20 40 

Interpersonal 22 6272 0.38 0.34-0.42 65.67 62   22 6272 0.32 0.26-0.37 80.20 48   22 6272 0.12 0.06-0.18 78.16 4   16 5454 0.41 0.34-0.47 87.67 50 

Total Score 16 4253 0.43 0.37-0.48 76.76 53   16 4253 0.40 0.34-0.46 77.06 48   16 4253 0.16 0.11-0.22 67.67 10   14 3863 0.47 0.40-0.54 84.82 52 

  External Criteria 

Internalizing 22 13230 0.18 0.14-0.22 78.45 18   22 13235 0.09 0.05-0.13 72.02 2   22 13235 0.10 0.05-0.13 79.58 0   19 12555 0.17 0.13-0.22 80.65 13 

Externalizing 51 20438 0.33 0.30-0.36 78.44 117   51 20442 0.32 0.29-0.35 76.69 112   50 20080 0.05 0.02-0.08 70.33 25   45 14037 0.32 0.29-0.35 66.90 99 

Aggression 33 8298 0.38 0.34-0.43 80.91 92   33 8298 0.29 0.25-0.33 68.42 63   32 7936 0.05 0.02-0.08 34.83 16   29 7507 0.36 0.31-0.40 72.76 75 

Reactive 16 4544 0.35 0.28-0.42 84.36 40   16 4544 0.25 0.18-0.31 77.41 24   15 4182 0.02 -0.02-0.07 46.66 12   15 4167 0.30 0.24-0.35 72.14 30 

Proactive  15 4004 0.44 0.39-0.49 67.48 51   15 4004 0.33 0.28-0.37 59.66 35   14 3642 0.06 0.01-0.12 57.18 6   14 3627 0.41 0.36-0.46 64.48 43 

Delinquency 18 3891 0.25 0.18-0.33 84.12 27   18 3891 0.24 0.17-0.31 79.73 25   18 3891 0.09 0.06-0.12 0.00 2   15 3404 0.28 0.19-0.37 86.05 27 

Hyperactivity 14 8054 0.36 0.30-0.42 79.45 36   14 8058 0.34 0.27-0.41 87.19 34   14 8058 0.09 0.03-0.15 75.01 1   14 8056 0.37 0.31-0.42 79.77 38 

Empathy 12 3592 -0.25 -0.34--0.15 87.84 42   12 3592 -0.35 -0.43--0.27 81.19 54   12 3592 -0.22 -0.30--0.14 83.48 38   8 2575 -0.42 -0.49--0.35 77.47 42 
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Figure 2.2. Forest plot of pooled Cronbach’s alpha and 95% confidence intervals for 
scores on the ICU across (A) all studies and within studies using (B) self-report and (C) 

other-report ICU. 
 

Convergent Validity 

To assess convergent validity of the ICU we examined the relationship between 

scores on the ICU and measures of psychopathy. First, we investigated the pooled 

association with total psychopathy scores across samples and found medium to large 

effect sizes for the associations between psychopathy and the total ICU score, �K=0.47, 

callous subscale, �K=0.43 and uncaring subscale, �K=0.40. The association with the 

unemotional subscale, �K=0.16, was small. This pattern of findings remained when 

examining the associations with the behavioral and interpersonal facets such that again, 

the pooled associations with the total ICU score, callous subscale, and uncaring subscale 

all had medium effect sizes but the pooled association with the unemotional subscale was 

small (Table 2.2; Figure 2.3). For pooled associations with the affective facet, which 
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contains items most directly related to CU traits, total ICU score, �K=0.46, callous 

subscale, �K=0.40, and uncaring subscale, �K=0.34, all had medium effect sizes. The 

smallest pooled effect size was again found for the unemotional subscale, �K=0.22 (Table 

2.2; Figure 2.3).  

 

Figure 2.3. Forest plot of pooled correlation and 95% confidence intervals of the 
association between measures of psychopathy with total and subscale scores on the ICU 

across all studies. 
 

External Validity 

We assessed the external validity of the ICU by examining its associations with 

psychological and behavioral outcomes. Pooled associations between externalizing 

outcomes and the total ICU score, �̅=0.28, callous subscale, �K=0.33, and uncaring 

subscale, �K =0.32, all had a medium effect size. However, the association between the 
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unemotional subscale and externalizing outcomes was close to zero, �K=0.05 (Table 2.2, 

Figure 2.4).  

 
Figure 2.4. Forest plot of pooled correlation and 95% confidence intervals of the 

associations between externalizing and internalizing outcomes with total and subscale 
scores on the ICU. 

 

This pattern of findings (medium effect sizes for associations with the total ICU, 

callous subscale, and uncaring subscale but small effect size for associations with the 

unemotional subscale) persisted for specific externalizing outcomes, including total 

aggression, reactive aggression, proactive aggression, delinquent behaviors, and 

hyperactivity (Table 2.2, Figure 2.5). Particularly strong associations were found between 

proactive aggression and scores on the total ICU, �K=0.41, callous subscale, �K=0.44, and 

uncaring subscale, �K=0.33, in keeping with consistently observed links between this form 
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of aggression and interpersonal callousness. Again, however, associations with the 

unemotional subscale were near zero,  �̅=0.06.  

 
Figure 2.5. Forest plot of pooled correlation and 95% confidence intervals of the 

associations between sub factors of Externalizing Outcomes with scores on the ICU 
across all studies. 

 

Pooled associations with internalizing outcomes revealed small positive effect sizes 

with the total ICU score, �K=0.17, callous subscale, �K=0.18, uncaring subscale, �K =0.09, 

and unemotional subscale, �̅ =0.10 (Table 2.2, Figure 2.4). Lastly, all scores on the ICU 

were negatively associated with empathy and had medium effect sizes. The largest 

negative association was observed for the total ICU score, �K=-0.42, followed by the 
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uncaring subscale, �K=-0.35, the callous subscale, �K=-0.25, and the unemotional subscale, 

�K=-0.22 (Table 2.2; Figure 2.6).   

 
Figure 2.6. Forest plot of pooled correlation and 95% confidence intervals of the 

associations between empathy with total and subscale scores on the ICU across all 
studies. 

 

Study Characteristics 

 ICU Respondent. To investigate the effect of the respondent on ICU scores and 

associations we calculated pooled alphas separately for samples that used the self-report 

ICU and samples that used the other-report ICU. All resulting statistics can be found in 

Table 2.3. Reliability was uniformly higher for studies using the other-report relative to 

the self-report ICU. The other-report version of the ICU had significantly higher 

reliability for the total ICU score, LK=0.87, uncaring subscale, LK=0.85, and unemotional 

subscale, LK=0.80, than studies using the self-report ICU. Furthermore, the reliability of 
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the unemotional subscale did not reach acceptable levels of reliability in studies using the 

self-report ICU, LK=0.66. 

By contrast, convergent validity with psychopathy tended to be lower for studies 

using the other-report ICU. For associations with measures of psychopathy, the 

association between the interpersonal facet and both total ICU scores and callous 

subscale scores were significantly smaller when using the other-report ICU (total ICU 

�K=0.24, callous subscale �K=0.24) than the self-report ICU (total ICU �K=0.43, callous 

subscale �K=0.41). 

However, external validity was generally higher for the other-report versions of the 

ICU. Studies using this measure found significantly larger associations between 

externalizing outcomes and total ICU scores �K=0.41, callous subscale, �̅=0.43, and 

uncaring subscale, �K=0.39, relative to studies using the self-report ICU (total ICU score 

�K=0.30, callous subscale �K=0.31, uncaring subscale �K=0.24). For specific externalizing 

outcomes, we observed the same pattern for associations with hyperactivity. However, 

only the uncaring subscale showed a significantly larger association with aggressive 

behaviors using the other-report ICU, �K=0.39, than the self-report ICU, �K=0.24. Similar 

associations were found for the uncaring subscale and reactive, but not proactive, 

aggression. Finally, the association between the callous subscale and delinquent 

behaviors was significantly larger for studies using the other-report ICU, �K=0.54, than the 

self-report ICU, �K=0.23.  
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Table 2.3. 

Pooled effect sizes for self vs other report version of the ICU 

  Callous   Uncaring   Unemotional   Total ICU 

  k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs 

  Internal Reliability & Consistency 

  Reliability 

Cronbach’s α                                                       

Self-Report 57 16242 0.73 0.71-0.75 88.18 74   58 16463 0.78 0.76-0.79 80.86 104   59 16518 0.66 0.62-0.69 94.03 35   49 15053 0.81 0.79-0.82 84.76 103 
Other-Report 21 11808 0.78 0.74-0.82 96.50 38   21 11808 0.85 0.83-0.87 93.82 53   20 11270 0.80 0.75-0.84 97.18 40   14 8487 0.87 0.84-0.89 89.04 38 

  Correlations 

Self-Report                                                       

Uncaring 46 11679 0.41 0.36-0.46 89.41 143                                           
Unemotional 45 11317 0.22 0.19-0.25 65.60 54   45 11317 0.29 0.26-0.32 69.55 86                             

Total ICU 27 6247 0.78 0.75-0.81 89.87 184   27 6247 0.80 0.78-0.82 73.13 189   26 5885 0.62 0.59-0.65 75.36 135               

Other-Report                                                       

Uncaring 10 7190 0.57 0.48-0.64 92.30 47                                           
Unemotional 10 7190 0.29 0.19-0.39 89.88 19   10 7190 0.33 0.20-0.45 94.16 23                             

Total ICU 8 7085 0.83 0.77-0.88 96.26 58   8 7085 0.85 0.80-0.89 95.30 60   8 7085 0.64 0.56-0.71 93.65 43               

  Measures of Psychopathy 

Affective                                                       
Self-Report 21 5931 0.44 0.35-0.52 93.56 71   20 5710 0.37 0.27-0.46 93.57 54   21 5931 0.25 0.17-0.33 89.49 32   16 5023 0.52 0.39-0.63 96.87 67 

Other-Report 7 2348 0.26 0.17-0.40 87.88 11   7 2348 0.28 0.17-0.37 84.17 13   7 2348 0.13 0.04-0.22 75.34 2   6 2313 0.34 0.18-0.48 94.06 14 
Behavioral                                                       

Self-Report 18 4883 0.36 0.33-0.40 47.93 47   18 4883 0.33 0.28-0.38 71.43 41   18 4883 0.11 0.06-0.16 64.50 2   14 4254 0.37 0.32-0.43 74.02 38 
Other-Report 5 1108 0.31 0.26-0.36 0.00 11   5 1108 0.32 0.23-0.40 51.96 11   5 1108 0.07 -0.02-0.16 48.71 2   4 1073 0.34 0.25-0.43 62.45 10 

Interpersonal                                                       
Self-Report 20 5805 0.41 0.37-0.44 60.07 62   20 5805 0.33 0.28-0.38 78.55 46   20 5805 0.13 0.07-0.18 76.77 6   15 5022 0.43 0.37-0.49 83.28 50 

Other-Report 3 615 0.24 0.16-0.31 32.82 4   3 615 0.23 0.16-0.31 32.69 4   3 615 0.08 -0.1-0.25 66.36 1   2 580 0.24 0.16-0.31 74.10 3 
Total Score                                                       

Self-Report 14 3466 0.45 0.39-0.51 77.51 49   14 3466 0.42 0.35-0.49 82.01 45   14 3466 0.18 0.12-0.24 64.58 11   12 3076 0.50 0.42-0.57 85.32 48 
Other-Report 4 1073 0.43 0.25-0.58 90.17 13   4 1073 0.41 0.26-0.55 86.91 12   4 1073 0.15 0.03-0.26 73.07 2   4 1073 0.47 0.25-0.65 94.16 15 

  External Criteria 

Internalizing                                                       
Self-Report 14 5840 0.15 0.09-0.21 78.79 7   14 5840 0.05 0-0.09 60.75 7   14 5840 0.05 -0.01-0.12 80.23 7   11 5162 0.13 0.06-0.19 78.44 3 

Other-Report 11 8140 0.21 0.15-0.27 78.67 12   11 8145 0.11 0.09-0.13 28.78 1   11 8145 0.17 0.11-0.23 75.17 8   11 8143 0.21 0.15-0.27 73.83 12 
Externalizing                                                       

Self-Report 41 11159 0.31 0.27-0.34 77.37 86   41 11159 0.24 0.21-0.28 67.60 57   40 12117 0.04 0.01-0.07 48.73 24   35 11159 0.30 0.26-0.33 70.64 70 
Other-Report 13 8709 0.43 0.37-0.48 84.13 43   13 8713 0.39 0.34-0.44 75.62 38   13 8713 0.08 0.01-0.14 79.04 3   13 8711 0.41 0.36-0.46 79.76 40 
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  k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs 

Aggression                                                       
Self-Report 26 5990 0.36 0.30-0.42 83.93 68   26 5990 0.24 0.19-0.29 70.22 36   25 5628 0.04 0-0.07 20.85 15   22 5199 0.32 0.27-0.38 77.90 48 

Other-Report 10 2999 0.45 0.38-0.52 82.23 35   10 2999 0.39 0.32-0.45 69.77 29   10 2999 0.08 0.02-0.14 59.15 2   10 2999 0.42 0.35-0.48 75.13 32 
Reactive 
Aggression 

                                                      

Self-Report 14 3304 0.34 0.25-0.42 86.38 34   14 3304 0.22 0.15-0.29 72.54 17   13 2942 0.02 -0.03-0.08 51.53 10   13 2927 0.29 0.21-0.35 74.60 25 
Other-Report 4 1526 0.39 0.35-0.43 0.00 12   4 1526 0.36 0.32-0.40 0.00 10   4 1526 0.03 -0.03-0.09 18.47 3   4 1526 0.35 0.30-0.39 0.00 10 

Proactive 
Aggression 

                                                      

Self-Report 13 2764 0.44 0.37-0.49 72.78 44   13 2764 0.31 0.26-0.36 57.02 27   12 2402 0.06 0-0.12 57.14 5   12 2387 0.41 0.35-0.48 70.98 37 
Other-Report 4 1526 0.43 0.36-0.49 55.64 13   4 1526 0.38 0.32-0.44 36.81 11   4 1526 0.11 0-0.22 75.89 0   4 1526 0.41 0.35-0.46 25.69 12 

Delinquency                                                       
Self-Report 17 3771 0.23 0.16-0.31 81.91 22   17 3771 0.22 0.15-0.29 78.22 20   17 3771 0.09 0.06-0.11 0.00 2   14 3284 0.25 0.17-0.34 84.62 21 

Other-Report 3 406 0.54 0.46-0.60 92.90 13   3 406 0.45 0.14-0.68 91.73 11   3 406 0.24 0.14-0.33 63.23 4   3 406 0.54 0.22-0.76 93.39 13 
Hyperactivity                                                       

Self-Report 8 2004 0.27 0.23-0.31 8.44 14   8 2004 0.19 0.13-0.24 32.55 7   8 2004 0.07 0.01-0.13 37.94 2   8 2004 0.25 0.20-0.29 0.00 12 
Other-Report 9 6868 0.42 0.36-0.47 72.01 29   9 6872 0.43 0.37-0.49 74.56 30   9 6872 0.11 0.01-0.19 84.29 1   9 6870 0.44 0.37-0.50 76.47 31 

Empathy                                                       
Self-Report 12 3592 -0.31 -0.4--0.21 91.21 49   12 3592 -0.34 -0.41--0.28 80.90 53   12 3592 -0.23 -0.3--0.16 81.69 40   8 2575 -0.44 -0.48--0.41 42.04 43 

Other-Report - - - - - -   - - - - - -   - - - - - -   - - - - - - 



 

 

 

 Detained Status. The reliability of scores on the ICU was largely unaffected by 

the detained status of the sample. The one exception was that the callous subscale was 

more reliable in detained, LK=0.81, than non-detained samples, LK=0.73. Additionally, 

correlations between the uncaring and unemotional subscales were significantly larger in 

detained samples, �K=0.38, than non-detained samples, �K=0.27. 

When considering associations with measures of psychopathy, we found that the 

association between total psychopathy scores and the callous subscale was larger in 

detained samples, �K=0.55, than non-detained samples, �K=0.37. The associations between 

the affective facet and total ICU score, �K=0.63, callous subscale, �K=0.52, and unemotional 

subscale, �K=0.35, were significantly larger in comparison to the non-detained sample 

(total ICU �K=0.34, callous subscale �K=0.32, unemotional subscale �K=0.15).  

The detained status of the sample did not affect the pooled associations between 

scores on the ICU and any externalizing outcomes. However, the relationship between 

internalizing outcomes and scores on the unemotional subscale was positive in non-

detained samples, �K=0.11, but negative in detained samples, �K=-0.11. The association 

between empathy and the uncaring subscale was also larger in detained samples, �K=-0.46, 

than non-detained samples, �K=-0.29. All statistics can be found in Table 2.4. 
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Table 2.4. 

Pooled effect sizes in non-detained vs detained samples 

 
  Callous   Uncaring   Unemotional   Total ICU 

  k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs 

  Internal Reliability & Consistency 

  Reliability 

Cronbach’s α                                                       
Non-Detained 57 23619 0.73 0.70-0.75 93.85 74   57 23619 0.80 0.78-0.82 94.48 114   57 23136 0.70 0.66-0.74 96.63 57   40 18787 0.82 0.80-0.84 93.20 88 

Detained 16 3032 0.81 0.77-0.84 82.85 34   17 3253 0.81 0.79-0.83 66.59 36   17 3253 0.72 0.63-0.78 94.69 20   16 2844 0.86 0.83-0.88 80.19 42 
  Correlations 

Non-Detained                                                       
Uncaring 42 16861 0.43 0.38-0.49 94.47 139                                           

Unemotional 41 16499 0.22 0.18-0.26 82.88 49   41 16499 0.27 0.22-0.32 88.49 70                             
Total ICU 23 11388 0.79 0.75-0.82 94.80 159   23 11388 0.82 0.79-0.85 94.78 166   22 11026 0.63 0.59-0.67 87.98 117               

Detained                                                       
Uncaring 14 2108 0.52 0.39-0.62 91.56 59                                           

Unemotional 14 2108 0.29 0.22-0.35 58.43 27   14 2108 0.38 0.33-0.43 45.99 39                             
Total ICU 11 1589 0.80 0.74-0.86 89.92 77   11 1589 0.81 0.76-0.85 83.32 78   11 1589 0.62 0.55-0.68 76.66 57               

   
Measures of Psychopathy 

Affective                                                       
Non-Detained 17 6314 0.32 0.24-0.40 91.85 37   17 6314 0.28 0.21-0.34 87.51 31   17 6314 0.15 0.09-0.21 81.18 9   13 5566 0.34 0.24-0.44 94.45 31 

Detained 10 1681 0.52 0.42-0.61 84.05 42   9 1460 0.46 0.34-0.57 84.08 32   10 1681 0.35 0.22-0.47 86.55 25   8 1486 0.63 0.50-0.74 92.13 42 
Behavioral                                                       

Non-Detained 13 4401 0.34 0.31-0.36 7.74 31   13 4401 0.32 0.28-0.36 37.97 29   13 4401 0.07 0.01-0.12 63.88 4   10 3932 0.32 0.28-0.36 51.15 22 
Detained 8 1304 0.37 0.28-0.45 59.50 22   8 1304 0.33 0.22-0.42 70.36 18   8 1304 0.16 0.08-0.23 35.73 5   6 1109 0.42 0.34-0.50 52.00 19 

Interpersonal                                                       
Non-Detained 14 4814 0.39 0.34-0.44 74.72 41   14 4814 0.33 0.26-0.40 84.34 32   14 4814 0.11 0.03-0.18 85.00 1   10 4191 0.41 0.32-0.50 91.57 31 

Detained 9 1460 0.35 0.30-0.39 12.26 23   9 1460 0.29 0.21-0.36 46.18 17   9 1460 0.11 0.06-0.17 8.03 1   7 1265 0.36 0.31-0.40 0.00 18 
Total Score                                                       

Non-Detained 10 3247 0.37 0.33-0.41 46.18 27   10 3247 0.38 0.33-0.44 64.36 28   10 3247 0.12 0.08-0.17 28.97 2   8 2857 0.41 0.35-0.46 64.14 25 
Detained 5 785 0.55 0.43-0.65 67.40 23   5 785 0.49 0.29-0.64 86.60 20   5 785 0.31 0.13-0.46 77.80 11   5 785 0.59 0.43-0.72 85.15 25 

  External Criteria 
Internalizing                                                       

Non-Detained 20 12912 0.18 0.14-0.23 80.21 16   20 12917 0.10 0.06-0.14 73.96 0   20 12917 0.11 0.07-0.15 78.99 2   17 12237 0.18 0.14-0.23 82.08 14 
Detained 2 318 0.11 0-0.22 0.00 0   2 318 0.00 -0.1-0.12 0.00 2   2 318 -0.11 -0.22-0 0.00 4   2 318 0.03 -0.08-0.14 0.00 1 

Externalizing                                                       
Non-Detained 38 18095 0.34 0.31-0.38 80.58 91   38 18099 0.29 0.26-0.32 77.52 72   37 17737 0.04 0.01-0.07 72.58 22   32 16777 0.33 0.30-0.36 73.68 74 

Detained 11 1663 0.32 0.27-0.37 15.13 24   11 1663 0.26 0.21-0.32 31.46 18   11 1663 0.09 0.04-0.14 0.00 1   11 1663 0.32 0.28-0.36 0.00 24 
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  k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs 

Aggression                                                       

Non-Detained 23 6569 0.38 0.32-0.43 85.02 64   23 6569 0.34 0.29-0.40 71.00 55   22 6207 0.29 0.24-0.33 21.02 42   19 5778 0.04 0.01-0.07 78.80 11 
Detained 10 1604 0.41 0.36-0.46 23.76 31   10 1604 0.40 0.35-0.44 55.99 30   10 1604 0.32 0.25-0.39 47.51 22   10 1604 0.09 0.02-0.16 0.00 1 

Reactive 
Aggression 

                                                      

Non-Detained 9 3510 0.36 0.27-0.44 88.08 23   9 3510 0.28 0.21-0.35 79.40 16   8 3148 0.01 -0.03-0.05 0.00 7   8 3133 0.30 0.23-0.36 72.62 16 
Detained 6 907 0.39 0.33-0.45 12.27 17   6 907 0.22 0.12-0.32 60.70 7   6 907 0.09 -0.04-0.22 71.70 1   6 907 0.34 0.28-0.40 1.15 14 

Proactive 
Aggression 

                                                      

Non-Detained 8 2970 0.45 0.39-0.50 73.74 28   8 2970 0.36 0.30-0.41 66.83 21   7 2608 0.04 0-0.08 6.46 4   7 2593 0.42 0.36-0.49 73.40 22 
Detained 6 907 0.46 0.39-0.53 40.35 22   6 907 0.28 0.22-0.34 4.60 11   6 907 0.12 -0.01-0.25 72.86 1   6 907 0.42 0.36-0.47 0.00 19 

Delinquency                                                       
Non-Detained 9 1919 0.31 0.19-0.42 86.68 19   9 1919 0.29 0.22-0.37 65.55 17   9 1919 0.12 0.07-0.16 0.00 2   7 1659 0.34 0.23-0.45 83.18 17 

Detained 9 1557 0.20 0.12-0.27 57.75 9   9 1557 0.21 0.10-0.31 77.03 10   9 1557 0.07 0.02-0.12 0.00 3   8 1330 0.25 0.13-0.35 77.66 12 
Hyperactivity                                                       

Non-Detained 10 7042 0.41 0.36-0.46 66.76 31   10 7046 0.40 0.34-0.46 77.33 30   10 7046 0.09 0-0.17 82.44 1   10 7044 0.41 0.35-0.47 72.16 31 
Detained 3 595 0.25 0.17-0.33 0.00 5   3 595 0.22 0.09-0.33 51.84 4   3 595 0.12 0.04-0.20 0.00 1   3 595 0.27 0.20-0.35 0.00 5 

Empathy                                                       
Non-Detained 8 2869 -0.26 -0.38--0.13 92.29 29   8 2869 -0.29 -0.37--0.21 81.26 31   8 2869 -0.18 -0.27--0.09 83.09 22   4 1852 -0.43 -0.53--0.33 84.61 21 

Detained 4 723 -0.32 -0.54--0.05 92.10 17   4 723 -0.46 -0.52--0.40 0.00 22   4 723 -0.36 -0.5--0.20 79.38 18   4 723 -0.48 -0.56--0.40 48.24 23 
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 Gender. We calculated pooled effect sizes separately for studies that included 

male-only, female-only, and mixed gender samples. Only two analyses revealed effects 

of gender. First, associations between the affective facet of psychopathy and callous 

subscale scores were significantly smaller for mixed gender samples, �K=0.32, in 

comparison to female-only samples, �K=0.51. There were no observed differences with 

male-only samples. There were no effects of gender on relationships with psychological 

or behavioral outcomes with the exception that positive associations between 

internalizing symptoms and both total ICU scores and callous subscale scores were 

significantly larger in female-only samples (total ICU scores �K=0.29, callous subscale 

�K=0.38) than in mixed gender samples (total ICU score �K=0.15, callous subscale �K=0.14) 

than. Again, no differences emerged with male only samples. All statistics can be found 

in Table 2.5.  
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Table 2.5. 
 
Pooled effect sizes by sample gender 

 
  Callous   Uncaring   Unemotional   Total ICU 

  k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs 

  Internal Reliability & Consistency 
  Reliability 

Cronbach’s α                                                       
Male 17 3706 0.76 0.70-0.81 92.83 27   18 3927 0.81 0.79-0.84 82.71 38   19 3982 0.72 0.64-0.78 95.58 23   15 3484 0.83 0.79-0.87 92.08 35 

Female 8 1256 0.74 0.71-0.77 11.65 11   8 1256 0.78 0.73-0.82 73.42 14   8 1256 0.65 0.55-0.73 84.92 4   6 821 0.80 0.77-0.82 8.38 12 
Both 46 19984 0.74 0.72-0.77 93.69 64   57 23837 0.80 0.77-0.82 95.39 114   57 23837 0.70 0.66-0.74 96.87 57   56 23299 0.82 0.80-0.84 94.80 123 

  Correlations 
Male                                                       

Uncaring 18 3285 0.46 0.40-0.52 78.57 65                                           
Unemotional 18 3285 0.28 0.22-0.34 66.99 32   18 3285 0.35 0.29-0.41 67.03 45                             

Total ICU 15 2680 0.81 0.76-0.84 87.61 107   15 2680 0.81 0.77-0.84 83.52 107   15 2680 0.64 0.59-0.68 73.27 81               
Female                                                       

Uncaring 8 1261 0.50 0.37-0.60 85.04 32                                           
Unemotional 8 1261 0.22 0.16-0.28 13.37 10   8 1261 0.28 0.23-0.33 5.35 14                             

Total ICU 6 826 0.79 0.69-0.86 88.77 41   6 826 0.81 0.75-0.85 76.41 43   6 826 0.65 0.61-0.68 0.00 33               
Both                                                       

Uncaring 33 14994 0.42 0.35-0.49 95.87 106                                           
Unemotional 32 14632 0.21 0.16-0.26 87.73 35   32 14632 0.27 0.21-0.32 90.69 54                             

Total ICU 16 10042 0.78 0.73-0.82 96.34 109   16 10042 0.82 0.75-0.87 98.36 115   15 9680 0.62 0.57-0.67 91.52 78               

  Measures of Psychopathy 
Affective                                                       

Male 10 1675 0.48 0.41-0.56 68.30 38   9 1454 0.42 0.28-0.55 87.19 29   10 1675 0.33 0.20-0.44 84.05 23   9 1606 0.57 0.46-0.66 86.00 42 
Female 4 598 0.51 0.46-0.56 0.00 16   4 598 0.37 0.29-0.43 0.00 11   4 598 0.26 0.18-0.33 0.00 6   3 540 0.55 0.49-0.61 24.25 14 

Both 15 5863 0.32 0.22-0.41 93.85 33   15 5863 0.29 0.20-0.37 90.92 29   15 5863 0.15 0.08-0.22 87.05 8   11 5047 0.34 0.20-0.47 96.71 26 

  k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs 

Behavioral                                                       
Male 8 1200 0.39 0.31-0.46 43.79 23   8 1200 0.33 0.21-0.44 70.49 18   8 1200 0.16 0.08-0.24 31.49 5   7 1131 0.40 0.31-0.49 55.92 21 

Female 3 309 0.39 0.29-0.48 19.51 9   3 309 0.36 0.17-0.53 63.97 8   3 309 0.11 0-0.22 0.00 0   2 251 0.40 0.29-0.50 36.84 6 
Both 12 4344 0.33 0.30-0.37 32.12 28   12 4344 0.32 0.29-0.36 35.88 26   12 4344 0.07 0.01-0.12 67.83 4   9 3807 0.33 0.28-0.37 55.73 21 

Interpersonal                                                       
Male 9 1454 0.41 0.36-0.46 16.88 28   9 1454 0.32 0.28-0.37 0.00 20   9 1454 0.12 0.04-0.20 46.68 2   8 1385 0.41 .34-0.48 41.44 25 

Female 4 598 0.40 0.34-0.45 0.00 12   4 598 0.35 0.22-0.46 54.09 10   4 598 0.09 0.01-0.17 0.00 0   3 540 0.39 0.31-0.46 0.00 9 
Both 12 4363 0.36 0.30-0.41 75.76 31   12 4363 0.31 0.23-0.39 88.20 25   12 4363 0.12 0.04-0.20 86.22 2   8 3672 0.40 0.29-0.50 93.49 24 

Total Score                                                       
Male 7 817 0.51 0.38-0.61 69.52 29   7 817 0.42 0.25-0.57 83.01 22   7 817 0.22 0.04-0.39 79.06 8   6 706 0.54 0.33-0.69 85.96 26 

Female 2 251 0.49 0.39-0.58 0.00 8   2 251 0.36 0.25-0.47 75.36 5   2 251 0.19 0.07-0.31 0.00 2   2 251 0.52 0.42-0.60 0.00 8 
Both 8 3112 0.37 0.32-0.42 56.21 22   8 3112 0.39 0.34-0.45 68.74 23   8 3112 0.13 0.09-0.17 29.82 2   7 2833 0.41 0.35-0.47 68.84 22 
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  k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs   k n ES 95% CI I2 nfs 

  External Criteria 
Internalizing                                                       

Male 7 1590 0.23 0.10-0.35 81.94 9   7 1590 0.12 -0.01-0.25 81.97 1   7 1590 0.10 -0.01-0.21 72.14 0   7 1590 0.19 0.04-0.33 86.59 6 
Female 3 847 0.38 0.32-0.43 0.00 8   3 847 0.18 0.02-0.33 64.51 2   3 847 0.23 0.06-0.38 68.89 4   3 847 0.29 0.23-0.35 11.48 6 

Both 14 10941 0.14 0.12-0.16 50.33 6   14 10946 0.08 0.04-0.12 67.23 3   14 10946 0.09 0.03-0.14 82.40 1   11 10266 0.15 0.11-0.19 68.41 6 
Externalizing                                                       

Male 18 3971 0.32 0.29-0.38 76.69 40   18 3971 0.26 0.19-0.32 76.68 29   18 3971 0.06 0.01-0.11 46.17 7   18 3971 0.31 0.25-0.37 74.50 38 

Female 11 2426 0.35 0.24-0.46 88.85 28   11 2426 0.29 0.21-0.37 76.31 21   11 2426 0.05 -0.01-0.11 51.79 6   10 2049 0.33 0.23-0.42 78.55 23 

Both 27 14340 0.33 0.30-0.37 73.94 62   27 14344 0.39 0.25-0.32 76.97 78   26 13982 0.04 0-0.08 74.58 16   22 13399 0.33 0.29-0.37 75.88 51 
Aggression                                                       

Male 14 2035 0.38 0.30-0.45 73.27 39   14 2035 0.29 0.21-0.36 68.16 27   14 2035 0.06 0-0.12 40.19 6   14 2035 0.35 0.28-0.42 65.82 35 
Female 8 1543 0.36 0.19-0.50 91.37 21   8 1543 0.31 0.19-0.42 83.52 17   8 1543 0.04 -0.02-0.11 37.34 5   7 1166 0.32 0.16-0.47 87.65 15 

Both 17 5157 0.37 0.31-0.43 81.50 46   17 5157 0.26 0.21-0.31 66.83 27   16 4795 0.04 0.01-0.08 32.65 10   14 4743 0.34 0.29-0.40 77.50 34 
Reactive 
Aggression 

                                                      

Male 7 1189 0.33 0.22-0.43 76.01 16   7 1189 0.22 0.14-0.30 52.54 8   7 1189 0.05 -0.04-0.15 60.94 4   7 1189 0.30 0.22-0.38 56.60 14 
Female 4 783 0.38 0.06-0.64 94.86 11   4 783 0.28 0.06-0.48 87.80 7   4 783 0.05 -0.09-0.18 63.74 2   3 406 0.30 -0.08-0.60 90.39 6 

Both 8 2720 0.33 0.25-0.40 79.46 18   8 2720 0.25 0.16-0.33 81.75 12   7 2358 0.00 -0.04-0.04 8.10 7   8 2720 0.29 0.22-0.36 72.78 15 
Proactive 
Aggression 

                                                      

Male 6 935 0.45 0.38-0.52 38.62 21   6 935 0.30 0.24-0.36 0.00 12   6 935 0.13 0-0.26 74.46 2   6 935 0.42 0.37-0.47 0.00 19 
Female 3 497 0.56 0.50-0.62 0.00 14   3 497 0.40 0.20-0.57 72.97 9   3 497 0.06 -0.03-0.15 0.00 1   2 120 0.48 0.32-0.61 0.00 8 

Both 8 2720 0.41 0.35-0.46 63.33 25   8 2720 0.33 0.27-0.39 64.82 18   7 2358 0.04 0-0.08 31.64 4   8 2720 0.40 0.33-0.47 77.98 24 
Delinquency                                                       

Male 9 2071 0.27 0.15-0.37 85.58 15   9 2071 0.19 0.09-0.28 79.90 8   9 2071 0.08 0.03-0.12 5.65 2   8 1844 0.27 0.14-0.39 86.85 14 
Female 6 814 0.34 0.18-0.49 81.88 14   6 814 0.35 0.23-0.45 66.41 15   6 814 0.14 0.07-0.21 0.00 2   6 814 0.41 0.29-0.51 68.74 19 

Both 6 1149 0.30 0.15-0.43 85.34 12   6 1149 0.32 0.21-0.42 73.24 13   6 1149 0.11 0.05-0.17 6.96 1   4 889 0.33 0.15-0.50 88.34 9 
Hyperactivit
y 

                                                      

Male 6 995 0.33 0.18-0.47 83.68 14   6 995 0.36 0.17-0.53 89.63 16   6 995 0.12 0.05-0.18 0.00 1   6 995 0.36 0.20-0.50 84.82 16 
Female 3 369 0.45 0.25-0.61 76.04 11   3 369 0.32 0.07-0.54 82.96 7   3 369 0.19 0.02-0.35 59.52 3   3 369 0.44 0.25-0.60 75.49 10 

Both 7 6838 0.38 0.32-0.43 70.00 20   7 6842 0.36 0.29-0.43 79.74 18   7 6842 0.07 -0.02-0.16 85.55 2   7 6840 0.37 0.32-0.43 70.25 19 
Empathy                                                       

Male 4 510 -0.10 -0.39-0.2 90.94 8   4 510 -0.31 -0.57-0 92.22 16   4 510 -0.27 -0.56-0.08 93.53 15   3 399 -0.48 -0.59--0.34 58.07 17 
Female - - - - - -   - - - - - -   - - - - - -   - - - - - - 

Both 7 2705 -0.35 -0.45--0.23 90.77 32   7 2705 -0.35 -0.41--0.29 62.65 32   7 2705 -0.23 -0.28--0.18 47.67 23   5 2176 -0.45 -0.53--0.36 81.96 28 
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Discussion 

The results of this meta-analysis support the use of the ICU as a comprehensive 

assessment of CU traits. The total ICU score, callous subscale, and uncaring subscale 

appear to be highly reliable and externally valid assessments. Across a variety of 

samples, these measures are consistent predictors of a variety of serious outcomes in 

youths, including externalizing behaviors as a class, and reactive and proactive 

aggression, delinquency, and hyperactivity specifically. The scales also predict higher 

levels of psychopathic traits and reduced empathy. But the findings also support concerns 

regarding the validity and utility of the unemotional subscale (Waller et al., 2015; Henry 

et al., 2016; Kimonis et al., 2013; Kimonis et al., 2008; Hawes et al., 2014; Roose et al., 

2010; Byrd et al., 2013). Although this subscale maintains consistently acceptable 

reliability across samples and is strongly correlated with total ICU scores, it is not closely 

associated with most of the outcomes that the ICU was developed to predict, including 

any form of externalizing or delinquency. In all cases, the relationship between the 

unemotionality subscale and these outcomes is less than �̅=0.10. Relative to callous and 

uncaring scores, unemotionality scores are also only weakly associated with both 

psychopathy total and facet scores. 

In general, various moderator variables that were examined minimally affected the 

observed patterns, although a few meaningful patterns emerged. First, the other-report 

version of the ICU appears to be a more reliable assessment in comparison to the self-

report ICU, especially for the total ICU, uncaring, and unemotional scores. Second, partly 

consistent with the theory that the callous subscale discriminates best at high levels of CU 

traits, we found that the callous subscale was more reliable and showed stronger 
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associations with measures of psychopathy in detained samples, although it was no better 

at predicting behavioral outcomes in detained samples. Third, both the detained status 

and gender of the sample moderated the relationship between ICU scores and 

internalizing outcomes. Although both effects were small, the association between the 

unemotional subscale and internalizing outcomes was positive in non-detained samples 

and negative in detained samples. Additionally, total ICU and callous subscale scores 

were more strongly associated with internalizing outcomes in female-only samples 

relative to mixed gender samples.  Importantly, these observed differences are in relative 

magnitude, with the direction and approximate size of effects tending to remain 

consistent across all samples, and across versions of the measure (child versus observer 

report). It does not appear that any of these moderator variables accounts for the 

consistently low external validity of the unemotional subscale score. 

What, then, explains the relatively poor performance of the unemotionality 

subscale? The unemotional subscale is smaller than the other two subscales (containing 5 

items as compared to 11 and 8 items on the callous and uncaring subscales, respectively). 

Nevertheless, the reliability of the unemotionality subscale is acceptable and only slightly 

lower than reliability estimates for the other subscales. But our results cannot rule out the 

possibility that, although the subscales are reliable measures, their emergence is driven at 

least in part by method variance rather than by their tapping meaningfully distinct 

underlying constructs (Frick & Ray, 2015). The predominantly positive versus negative 

wording of the items in the callous and uncaring subscales may drive their seemingly 

divergent external associations. For example, callous subscale scores tend to be more 

strongly related to psychopathic traits and externalizing outcomes than uncaring scores, 
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consistent with the argument that endorsements of positively worded items (e.g., “I do 

not care who I hurt to get what I want”) can better discriminate among children with 

higher levels of CU traits, resulting in stronger associations with more severe 

symptomologies. Consistent with this possibility, one recent study found that although 

both positively and negatively worded items on the ICU were similarly associated with 

school misconduct, positively worded items showed stronger correlations with more 

severe antisocial behaviors, including delinquency and both proactive and reactive 

aggression (Ray et al., 2016).  

Method variance alone cannot, however, explain the poor performance of the 

unemotional subscale, which contains similar numbers of positively and negatively 

worded items. Another possibility is that the items that comprise the unemotional 

subscale capture a wide variety of emotional processes with inconsistent relationships to 

key external constructs. For example, four of the five items in this subscale refer not to 

the experience of emotion but to the outward expressions of it, e.g.: “I hide my feelings 

from others,” and “I do not show my emotions to others”. Respondents may construe 

such items as referring to being withdrawn, anhedonic, or shy, which are traits not closely 

linked to psychopathy or antisociality. This could explain the seemingly paradoxical 

finding that unemotionality scores are positively associated with internalizing 

symptomology, despite the fact that internalizing symptoms include elevated experiences 

of emotion like anxiety, sadness, and guilt. But common internalizing disorders like 

social anxiety and depression are also characterized by withdrawn behaviors and 

emotional suppression (American Psychiatric Association, 2013). As a result, items 

indexing suppressed displays of emotion may capture tendencies more typically 
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associated with internalizing symptomologies than with callousness. This interpretation is 

also consistent with findings that the unemotional subscale is associated with 

introversion, a variable not normally associated with callousness (Decuyper et al., 2011). 

It should be noted that that the relationship between the unemotional subscale and 

internalizing symptoms is, while positive, nonetheless small (�̅=0.10) and comparable to 

the effect sizes observed for the relationship between internalizing behaviors and other 

scores on the ICU. As such, the current results cannot be interpreted in support of using 

the unemotional subscale as an assessment of internalizing symptomologies in children 

with disruptive behavior. 

Another consideration is that overall emotional reactivity and responsiveness may 

be constructs that are too diffuse to capture easily in a single small scale, particularly 

because not all forms of emotionality may be equally strongly associated with 

callousness. Although some early characterizations of psychopathy, the parent construct 

of the ICU, included global poverty of emotion as a defining trait, empirical research has 

not generally confirmed the global nature of affective deficits. Instead, psychopathy and 

callousness appear to be associated with decreases in some forms of emotional 

experience (Kimonis et al., 2006; Kimonis, Frick, Cauffman, Goldweber, & Skeem, 

2012; Loney, Frick, Clements, Ellis & Kerlin, 2003; de Wied, van Boxtel, Matthys, & 

Meeus, 2012), but increases in other forms of emotional experiences. For example, anger 

may be experienced more strongly than average by callous and uncaring individuals, 

including adult psychopaths, (Hawes et al., 2014; Hicks & Patrick, 2006; Blair, 2012), 

juvenile offenders with psychopathic traits (Kimonis et al., 2012), and children in the 

community with elevated CU traits (Urben et al., 2016)—which, again, could be seen as 
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paradoxical for children described as “unemotional.” But other emotions, such as 

happiness and disgust, seem to be unrelated or minimally related to psychopathy and 

callousness (Marsh et al., 2011; Jones, Happé, Gilbert, Burnett, & Viding, 2010; Marsh & 

Blair, 2008; Dawel, O’Kearney, McKone, & Palermo, 2012).  

Among emotional experiences, that which has been most consistently linked to 

psychopathy and callousness is the impoverished experiences of fear. Some early 

characterizations of psychopathy considered a fearless temperament to be a core risk 

factor for the development of psychopathic traits and antisocial behaviors (Cleckley, 

1976; Lykken, 1957). Evidence of deficient fear responding in youths with CU traits has 

been identified using a variety of approaches, with CU traits linked to reduced skin 

conductance responses to threat (Kimonis, Frick, Munoz, & Aucoin, 2008), reduced 

subjectively experienced fear (Marsh et al., 2011; Jones et al., 2010), and trait 

fearlessness (Pardini, Lochman, & Frick, 2003), even after controlling for severity of 

conduct problems (Pardini, Lochman, & Powell, 2007). Reduced personal experience of 

fear in CU youths is also mirrored by their reduced responsiveness to nonverbal fear cues 

in others (Muñoz, 2009; White et al., 2016; Blair, Budhani, Colledge, & Scott, 2005; 

Marsh et al., 2008). Furthermore, even in the context of CU traits, fear insensitivity 

remains a significant predictor of antisocial behaviors (Kimonis et al., 2006; Kimonis, 

Frick, Fazekas, & Loney, 2006), and incorporation of items indexing deficits in fear 

responding may improve the prediction of aggressive and delinquent behavior (Kimonis, 

Frick, Munoz, & Aucoin, 2007). Together these findings suggest that measurements of 

reduced fearfulness, rather than global unemotionality, may better capture the affective 

deficits associated with psychopathy, callousness, and associated antisocial behaviors. 



 

 85

Should the unemotional subscale be excluded from the ICU altogether? Some 

recent studies have taken this approach, excluding all items from this subscale prior to 

conducting analyses (Hawes et al., 2014; Waller et al., 2015; Houghton et al., 2013). The 

creation of an abridged version of the ICU that includes only the uncaring and callous 

subscales (which may measure two distinct constructs or which may simply capture CU 

traits with varying levels of severity) may be a justifiable approach. Alternately, items on 

the unemotional subscale could be replaced with items more precisely tailored to capture 

affective deficits associated with callous and uncaring traits as well as external outcomes 

like aggression and delinquency. Items related to risk insensitivity and fearlessness, for 

example, could be candidates for inclusion (Kimonis et al., 2007).  

These considerations are relevant not only to the ICU scale itself but to the Limited 

Prosocial Emotions specifier. Currently, this specifier requires that only two of four 

criteria be endorsed in order for Limited Prosocial Emotions to be diagnosed in a child 

with CD. As a result, a child who exhibits no callousness, but only unemotionality and 

uncaring (a lack of concern about performance in important activities) would receive a 

diagnosis identical to a child exhibiting a lack of empathy and remorse. The results of this 

meta-analysis suggest that a child who only exhibits shallow affect and uncaring behavior 

may not represent the same level of risk for externalizing outcomes and aggression as a 

child in whom callous traits are observed. Even more important from a treatment 

standpoint, symptoms of CD in a child with only uncaring and unemotional symptoms 

may reflect a distinct etiology—such as an internalizing disorder or anhedonia—than 

symptoms in children in whom the remaining items in the specifier are observed (Henry 

et al., 2016). 
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 Some limitations should be considered in interpreting the present findings. Data 

from only 3 unpublished samples (N = 5,534) were available for inclusion in our 

analyses. In addition, the majority of fail-safe Ns failed to meet the recommended 

threshold (> 5 ∗ � + 10). As such we cannot rule out the possibility of publication bias in 

our results especially for our moderator analyses in which the number of samples was 

often small (as few as 2 studies in some instances). However, the recommended threshold 

is fairly stringent and our analyses generally found that the number of additional 

unpublished studies required to reduce the observed pooled effect sizes to an effect size 

of  �̅=0.10 would be double the number of studies that was included in this meta-analysis. 

In other words, for the present results to be seriously threatened, a meta-analysis that was 

triple size of the present one, and in which at least two-thirds of the studies reported 

effect sizes of  �̅=0, would be required. Furthermore, the finding that the unemotional 

subscale has significantly smaller relationships with external criteria is unlikely to be 

affected by the inclusion of unpublished data, given that unpublished findings tend to be 

biased toward small or non-significant effects. Additionally, the reliability of scores on 

the ICU vary, and as such, comparisons of correlations with each score on the ICU may 

be affected by the variance in reliability of these scores. In order to address this 

possibility, attenuated correlations could be examined whereby the associations between 

scores on the ICU and external criteria are adjusted for reliability.  

Despite limitations, the results of this meta-analysis provide support for the use of 

the ICU as a robust and valid assessment of CU traits. Our results demonstrate high 

internal reliability, convergent validity, and external validity of the total ICU, and its 

callous and uncaring subscales, as assessments of CU traits. However, our results also 
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support concerns regarding the validity and utility of the unemotional subscale. Despite 

the unemotional subscale’s high internal reliability and association with total ICU scores, 

the correlations between this subscale and measures of psychopathy as well as aggression 

and delinquency, were clearly divergent from the patterns otherwise observed. These 

findings have important implications for the structure of the ICU and for the 

conceptualization of unemotionality as central to the construct of CU traits.  
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STUDY 3: EXTERNALIZING BEHAVIOR SEVERITY IN YOUTHS WITH 
CALLOUS-UNEMOTIONAL TRAITS CORRESPONDS TO PATTERNS OF 

AMYGDALA ACTIVITY AND CONNECTIVITY DURING JUDGMENTS OF 
CAUSING FEAR 

 

This chapter has accepted for publication as: Cardinale, E.M., Breeden, A.L., Robertson, 
E.L., Lozier, L.M., VanMeter, J.W. & Marsh, A.A. (In Press). Amygdala hypoactivation 
links aberrant moral decision-making processes and externalizing behavior severity in 
youths with callous-unemotional traits. Developmental Psychopathology. 

 Callous-unemotional (CU) traits are the developmental antecedent to adult 

psychopathy and include shallow affect and reduced empathy and guilt (Frick & Ellis, 

1999). CU traits characterize a subgroup of youths with severe conduct problems (Frick, 

Ray, Thornton, & Kahn, 2014; Pardini & Fite, 2010) whose externalizing behaviors result 

from distinct patterns of neural dysfunction in the amygdala, prefrontal cortex, and 

associated regions (Blair, 2013; Viding et al., 2012). The 2015 Diagnostic and Statistical 

Manual therefore now includes a Limited Prosocial Emotions specifier indexing CU traits 

among children with Conduct Disorder (Frick et al., 2014), but concerns persist about the 

difficulty of treating this subgroup (Frick et al., 2014; Hawes, Price, & Dadds, 2014; 

Waller et al, 2013). The development of effective treatments has been impeded in part by 

limited understanding of the neurobiological mechanisms underlying CU traits.  

Insensitivity to others’ distress is a critical feature of CU traits and has been 

hypothesized to drive externalizing behaviors among high-CU youths. CU youths exhibit 

consistent deficits in empathic accuracy, or the ability to recognize fear and sadness 

communicated by the face, voice, or body (Dawel, O’Kearney, Mckone, & Palermo, 

2012; Marsh & Blair, 2008) even when these stimuli are presented preattentively 

(Sylvers, Brennan, & Lilienfeld, 2011; Viding et al., 2012) or when attention is 

manipulated (White et al., 2012). These deficits are linked to hypoactivation in the 



 

 89

amygdala (Jones, Laurens, Herba, Barker, & Viding, 2009; Lozier, Cardinale, Vanmeter, 

& Marsh, 2014; Marsh et al., 2011; Viding et al., 2012), which has been found to mediate 

the relationship between CU traits and externalizing behaviors (Lozier et al., 2014). CU 

youths’ insensitivity to others’ fear is paralleled by their reduced personal experiences of 

fear, including reductions in fear potentiated startle responses (Syngelaki, Fairchild, 

Moore, Savage, & Van Goozen, 2013), skin conductance responses to threat (Kimonis et 

al., 2008; Muñoz, Frick, Kimonis, & Aucoin, 2008), Pavlovian fear conditioning 

(Fairchild, Stobbe, Van Goozen, Calder, & Goodyer, 2010), and subjectively experienced 

fear (Jones, Happé, Gilbert, Burnett, & Viding, 2010; Marsh et al., 2011). Neuroimaging 

research implicates aberrant structure, function, and connectivity of the amygdala in this 

reduced fear sensitivity as well (Cohn et al., 2013; De Brito et al., 2011; Finger et al., 

2012; Marsh et al., 2008). Together, these findings suggest a neurobiological link 

between CU youths’ muted personal sensitivity to fear and their impaired empathic 

sensitivity to others’ experience of this emotion.  

Impaired empathic sensitivity to others’ distress, particularly fear, may present a 

risk factor for the heightened externalizing behaviors these youths exhibit. But the 

existing literature is limited in its ability to directly test this link. Previous studies largely 

assess sensitivity to fear using expressive facial stimuli, which carry two limitations. 

First, it remains unclear whether amygdala hypoactivity in response to these faces reflects 

impaired empathic processes or, alternatively, decreased attention to salient perceptual 

cues, such as the eyes (Dadds, El Masry, Wimalaweera, & Guastella, 2008). Moreover, 

tasks in which participants passively view facial expressions reveal little about cognitive 

processes that directly drive externalizing behaviors. A hallmark of externalizing 
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behaviors like bullying and aggression is that they cause others fear (Blair, 2005; 

Nichols, 2001). Thus, a more informative approach would be to measure activity in the 

amygdala and associated structures while youths make judgments about the ramifications 

of causing others fear.  

Supporting the utility of this approach, recent studies have found that psychopathy 

in adult community samples is associated both with impairments in identifying behaviors 

that cause others fear and judgments that causing others fear is relatively more acceptable 

(Cardinale & Marsh, 2015; Marsh & Cardinale, 2012). In these studies, participants read 

a series of brief statements (e.g., “I could easily hurt you”) and judged what emotion each 

would cause a listener to experience as well as how acceptable it would be to make each 

statement. Unlike studies measuring responses when passively viewing facial 

expressions, this paradigm allows more direct investigation of the relationship between 

CU traits and processes that drive externalizing behaviors, including moral judgments, 

relevant to the critical question: why do high-CU youths engage in behaviors that cause 

others fear?  Functional neuroimaging results in healthy adults show that whereas low 

psychopathy scorers preferentially recruit the amygdala and precuneus when performing 

the emotionally evocative statements task, high psychopathy scorers preferentially recruit 

dorsolateral prefrontal cortex, and this pattern of activity is associated with heightened 

aggression in high psychopathy scorers (Marsh & Cardinale, 2014).  

The current study uses the same paradigm to examine how youths with CU traits 

reason about causing others fear in order to identify aberrant neural processes during 

these decisions that may drive increased externalizing behavior. We hypothesized that, 

relative to healthy youths and low-CU youths with conduct problems, high-CU youths 
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with conduct problems would exhibit dysfunctional patterns of activity and task-

dependent functional connectivity in the amygdala when evaluating the acceptability of 

causing others fear, and that these patterns would correspond to heightened externalizing 

behaviors in these youths.  

Methods 

Participants 

Following approval of the protocol from the Georgetown University Institutional 

Review Board, children ages 10 to 17 were recruited from the Washington, DC, region 

through advertising, fliers, and referrals seeking children with elevated externalizing 

behaviors. Eighty-two youths whose families indicated that they exhibit elevated 

externalizing behaviors completed an initial screening visit to determine eligibility for the 

scanning portion of the study. Participants were excluded for: full-scale IQ < 80 using the 

Kaufmann Brief Intelligence Test; history of head trauma, neurological disorder, 

pervasive developmental disorder, non-clinical levels of conduct problems, or MRI 

contraindications. Additionally, no siblings were permitted to participate. Of all eighty-

two youths who completed screening, thirty youths with conduct problems met the 

criteria for inclusion. Eighteen additional youths were recruited as healthy controls. 

Additional exclusion criteria for healthy controls included history of mood, anxiety, or 

disruptive behavior disorders. All participants were native English speakers. Written 

informed assent and consent were obtained from children and parents, respectively, 

before testing. 
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Clinical Measures 

Conduct problems were assessed via parent report on the Strengths and 

Difficulties Questionnaire (SDQ) (Goodman, 1997) and the Child Behavior Checklist 

(CBCL) (Achenbach & Rescorla, 2000). Youths with clinical-range scores on both the 

Conduct Problems subscale of the SDQ (> 3) and the Externalizing Behavior subscale of 

the CBCL (> 98th percentile, age and gender normed) qualified for the conduct problems 

group (Breeden, Cardinale, Lozier, Vanmeter, & Marsh, 2015; Lozier et al., 2014; Viding 

et al., 2012). The use of SDQ and CBCL caregiver report scores to screen for clinical 

levels of disruptive behavior disorders in community samples is strongly supported by 

results of a recent systematic review (Warnick, Bracken, & Kasl, 2008). 

CU traits were assessed using the Inventory of Callous-Unemotional Traits (ICU) 

(Kimonis et al., 2008). Parents and participants completed the ICU separately. Total ICU 

scores were calculated by summing the highest item rating from either the parent or child 

version. This method of combining ratings is widely used (Breeden et al., 2015; Gill & 

Stickle, 2016; Jones et al., 2009; Kimonis et al., 2016; Lozier et al., 2014; Sebastian et 

al., 2012; Viding et al., 2012) and follows recommended scoring practices for the parent 

scale from which the ICU was derived (Frick & Hare, 2001) because it optimizes 

accuracy across multiple contexts and reduces susceptibility to social desirability biases 

(Frick et al., 2003; Piacentini, Cohen, & Cohen, 1992). The reliability of resulting 

maximum scores was high (Cronbach’s α=.90). Behavioral and imaging analyses were 

conducted using two approaches: first, for consistency with previous work (Marsh & 

Cardinale, 2012; Marsh & Cardinale, 2014), group-based analyses of covariance 

(ANCOVA) following the division of youths with conduct problems into low-CU (n=15) 
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and high-CU (n=15) groups via a median split (median=45.5) on ICU scores; and second, 

regression analyses examining CU traits as a continuous variable (Guay, Ruscio, Knight, 

& Hare, 2007; Lozier et al., 2014). Supporting this second approach, a Shapiro-Wilk test 

of normality confirms that ICU scores in our sample derive from a normal distribution, 

W=0.97, p=.16 (Skewness=0.06, Kurtosis=-1.08).  

fMRI task 

Participants completed an fMRI-adapted version of the Emotionally Evocative 

Statements Task (EEST) (Marsh & Cardinale, 2014). Across four runs, participants read 

120 short (M word count=5.89) statements, including 20 statements that evoked each of 5 

emotions (anger, disgust, fear, happiness, sadness) plus 20 neutral statements (Appendix 

C). Statements (e.g., fear: “I could easily hurt you”) from each emotion category were 

presented as randomly ordered events for 4000 ms, followed by a 1000 ms fixation. Each 

run included ten 5000 ms jittered fixation trials and began and ended with a 15000 ms 

fixation (Figure 3.1). While reading each statement, participants evaluated, “whether it 

would ever be morally acceptable to make that statement to another person,” responding 

‘yes’ or ‘no’ via button-press with the left or right thumb, respectively. Prior to fMRI 

testing, all participants were provided extensive verbal instructions and unlimited time for 

questions, and answered sample questions to ensure complete understanding of the task 

before testing commenced.  
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Figure 3.1. Schema of the fMRI adapted version of the EEST. 

 

Image Acquisition 

Images were acquired using a 12-channel phased-array head coil and 3.0 Tesla 

Siemens (Erlangen, Germany) TIM Trio. T2* weighted functional images were acquired 

with a gradient echo-planar imaging sequence (TR=2500 ms, TE=30 ms, 3.0 mm3 voxels, 

46 interleaved slices, matrix=64x64, field of view=192 mm). The first four volumes were 

discarded from each of the four functional runs resulting in 352 total TRs per participant. 

High-resolution T1-weighted anatomical images were also acquired for each participant 

(TR=1900 ms, TE=2.52 ms, 1.0 mm3 voxels, 176 slices, matrix=246x256, field of 

view=250 mm). 

Image Analysis 

Functional activity analyses. Analyses were conducted using Analysis of 

Functional Neuroimages (AFNI). Data were concatenated, despiked, aligned, normalized, 

coregistered, and smoothed using a 6-mm Gaussian kernel. Regressors were created for 

each EEST emotion category, non-response trials, and six motion parameters, and 

convolved with a hemodynamic response function. This resulted in contrasts for each 
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EEST emotion category over baseline for each participant. Anatomical scans were 

normalized to the Talairach and Tournoux Atlas. Group level results were corrected for 

multiple comparison using Monte Carlo simulation for a corrected alpha of p=0.05 (66.2 

contiguous 3x3x3mm voxels at uncorrected p=0.01). All results examining amygdala 

activity were thresholded using small volume correction at p=0.05 (3 contiguous 

3x3x3mm voxels at uncorrected p=0.01).  

Generalized psychophysiological interaction analyses. Analyses were 

conducted in SPM8 (Wellcome Trust Department of Cognitive Neurology) using the 

generalized PPI toolbox (Mclaren, Ries, Xu, & Johnson, 2012). Functional images were 

slice-time corrected, realigned, coregistered to anatomical scans, normalized to MNI 

space using parameters calculated during segmentation of anatomical scans, and 

smoothed using a 6-mm Gaussian kernel. Task-specific functional connectivity with the 

left amygdala was estimated using generalized psychophysiological interaction analysis 

(gPPI) (Mclaren et al., 2012). gPPI analysis controls for functional connectivity during 

other task conditions (including baseline), such that the resulting functional connectivity 

map is specific to the task condition of interest. To avoid biasing gPPI analyses, the 

amygdala seed region was anatomically defined using the AAL atlas. A design matrix 

was created for each participant that included stimulus time series for each EEST 

emotion category, error or non-response trials, and six motion parameters which were 

convolved with a hemodynamic response function to create psychological regressors. The 

physiological variable was created through extraction of the de-convolved time series 

from the left amygdala seed. Again, all group level results were corrected for multiple 
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comparison using Monte Carlo simulation for a corrected alpha of p=0.05 (162 

contiguous 2x2x2 mm voxels at uncorrected p=0.01). 

Results 

Behavioral Responses 

No group differences in demographic and psychological variables including 

gender, racial/ethnic distributions, or age were observed (Table 3.1). However, healthy 

control youths trended younger, t(31)=1.72, p=.10, and IQ estimates of high-CU youths 

were lower than healthy controls, t(31)=4.24, p<.001, and low-CU youths, t(28)=2.27, 

p=.03. We therefore included age and IQ as covariates in all analyses.  

Table 3.1  

Demographic and behavioral characteristics 

 

Participant Characteristics 

Healthy Controls 

(n = 18) 

Low-CU  

(n = 15) 

High-CU 

(n = 15) 

Omnibus 

P Value 

Demographic variable     

  Male:female ratio 12:6a 10:5a 11:4a .899 
  Age, mean (SD) 13.52 (2.18)a 14.74 (2.64)a 14.86 (2.29)a .201 
  Cognitive intelligence1, mean (SD) 107.17 (12.03)a 100.67 (12.61)a 92.13 (7.24)b .001 
  Race    .374 
    White, No. 8 6 2  
    Black or African American, No. 9 8 10  
    Asian, No. 1 0 2  
    Other, No. 0 1 1  

Behavioral measures     

  ICU, mean (SD) 25.39 (6.17)a 37.81 (5.63)b 52.73 (4.74)c <.001 
    Unemotional, mean (SD) 8.11 (2.03)a 9.07 (2.49)a 11.40 (2.20)b <.001 
    Callous, mean (SD) 5.67 (2.50)a 11.55 (3.15)b 20.00 (4.58)c <.001 
    Uncaring, mean (SD) 10.22 (4.58)a 15.80 (3.59)b 19.80 (2.91)c <.001 
  CBCL Externalizing2, mean (SD) 43.22 (8.76)a 70.80 (5.00)b 76.33 (5.84)c < .001 
  CBCL Affective3, No. 0a 6b 10b .023 
  CBCL Anxiety3, No. 0a 5b 5b .006 
  CBCL ADHD3, No. 0a 4b 7b .069 
  Alcohol use4, No. 0a 4b 2a,b .069 
  Drug use4, No. 0a 3a 3a .128 
a,b,c Cell values marked with different letters are significantly different from one another.  

1. As measured by the full-scale IQ from the Kaufman Brief Intelligence Test-2. 
2. Age and sex standardized T score of externalizing behavior (aggression and rule breaking). 
3. Number of participants who exceeded clinical threshold (score above the 98th percentile). 
4. Drug and alcohol use as measured by parent report indicating frequent use. 
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The proportion of “no” responses to the total number of responses for each 

emotion category of the EEST was calculated. There were no group differences in total 

number of responses to the task, F(45,2)=2.22, p=.12. A 3x6 repeated-measures 

ANCOVA with group (controls, low-CU, high-CU) as a between-subjects factor, 

emotion as a within-subjects factor, and age and IQ as covariates, found a main effect of 

emotion, F(1,215)=7.20, p<.001. Happiness-evoking statements and neutral statements 

were rated as most acceptable and fear- and anger-evoking statements as least acceptable 

(Table 3.2). No main effect or interaction for group was observed (all ps>.10). When 

analyses were repeated with ICU scores entered as a continuous variable, no effect of CU 

traits was observed (all ps>.10). 

Table 3.2  
 
Mean and standard deviations for proportion of “no” responses to total number of moral 

judgments for each of the EEST Factors. 

 

 HC 
N = 18 

Low-CU 
N = 15 

High-CU 
N = 15 

 Mean SD Mean SD Mean SD 

Anger 0.89 0.20 0.86 0.14 0.78 0.25 
Disgust 0.70 0.30 0.78 0.32 0.81 0.23 
Fear 0.82 0.18 0.83 0.15 0.76 0.22 
Happiness 0.04 0.07 0.03 0.05 0.06 0.09 
Sadness 0.72 0.29 0.60 0.27 0.64 0.28 
Neutral 0.03 0.05 0.03 0.05 0.07 0.12 

 

Average Functional Activity 

Whole brain analysis. Paralleling our behavioral analyses, we conducted a whole 

brain repeated-measures 3x6 ANCOVA with group as the between-subjects factor and 

emotion as the within-subjects factor. Age and IQ were included as covariates in this and 

all subsequent imaging analyses (Table 3.3). 
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Table 3.3 

 

Neural clusters resulting from follow-up contrasts comparing healthy controls, high-CU, 

and low-CU youths during moral judgments of causing fear in others. 

 
  TLRC Coordinates   

Cluster BA X Y Z k F/t 

ALL SUBJECTS       

HC > High-CU Contrast (fear only)       

Left Amygdala 34 -10 -1 -22 26 2.71 
Left Precuneus 7 -4 -55 59 317 2.79 

Right Precentral Gyrus 4 47 -13 56 203 4.06 
Right Postcentral Gyrus 2 47 -34 59 130 3.88 

Right Cingulate Gyrus 24 2 -16 41 120 4.13 
Left Postcentral Gyrus 3 -52 -13 50 95 2.71 

Right Inferior Frontal Gyrus 9 59 14 32 85 2.95 
Left Precentral Gyrus 4 -52 -13 32 79 3.48 

Low-CU > High-CU Contrast (fear only)       

Left Amygdala 34 -13 -1 -22 21 3.19 
Left Middle Frontal Gyrus 8 -22 26 41 82 3.25 

EXCLUDING HIGH MOVEMENT 

PARTICIPANTS 

      

HC > High-CU Contrast (fear only)       

Left Amygdala 34 -16 -13 -19 20 3.61 
Left Precuneus 7 -4 -55 62 466 2.78 

Right Precentral Gyrus 4 47 -13 56 268 5.03 
Left Postcentral Gyrus 3 -52 -10 50 153 3.66 
Right Cingulate Gyrus 24 2 2 35 114 4.04 

Right Superior Parietal Lobule 7 35 -46 62 110 3.22 
Right Superior Temporal Gyrus 22 59 -49 17 92 3.74 

Right Middle Temporal Gyrus 19 47 -61 11 83 4.19 

Low-CU > High-CU Contrast (fear only)       

Left Amygdala 34 -13 -1 -22 33 3.16 
Left Precuneus 7 -4 -58 50 145 3.56 

Right Cingulate Gyrus 24 2 -1 26 113 4.49 
Right Middle Frontal Gyrus 6 32 11 59 102 3.53 

Right Middle Temporal Gyrus 39 50 -73 11 87 2.90 
Left Middle Frontal Gyrus 8 -25 29 47 66 3.23 

EXCLUDING HIGH MOVEMENT & 

MEDICATED PARTICIPANTS 

      

HC > High-CU Contrast (fear only)       

Left Amygdala 34 -16 -13 -19 30 3.14 
Left Precuneus 7 -4 -52 59 291 3.99 

Left Superior Temporal Gyrus 22 -61 2 5 243 4.41 
Right Precentral Gyrus 4 47 -13 56 156 4.63 

Right Postcentral Gyrus 5 35 -43 71 96 2.88 
Right Middle Temporal Gyrus 19 47 -61 11 72 4.12 

Low-CU > High-CU Contrast (fear only)       

Left Amygdala 34 -13 -1 -22 42 2.80 
Left Precuneus 7 -1 -46 49 129 2.74 

Right Middle Frontal Gyrus 6 32 14 59 77 3.56 
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Results revealed the hypothesized group-by-emotion interaction in left amygdala 

(xyz=-16, -7, -13, k=5, F=2.84) (Figure 3.2). To interrogate this interaction, we conducted 

whole-brain contrast tests within each emotion across our three groups and found group 

differences only in left amygdala when participants judged the acceptability of causing 

fear and anger. When high-CU youths judged the acceptability of causing others fear, left 

amygdala was less active relative to both healthy controls (xyz=-10,-1,-22, k=26, t=2.71) 

and to low-CU youths (xyz=-13,-1,-22, k=21, t=3.19). When high-CU youths judged the 

acceptability of causing others anger, left amygdala (xyz=-25,-10,-22, k=16, t=2.91) was 

less active relative to healthy controls, but no differences between high-CU and low-CU 

youths were observed. 

 

Figure 3.2. Results of a repeated measures ANCOVA (N = 48) found a significant group 
by emotion interaction in the left amygdala such that during judgments of the 

permissibility of causing others’ fear high CU youths show decreased amygdala activity 
in comparison to both healthy controls (HC) and low CU youths. Error bars represent the 

standard error. 
 

The group-by-emotion interaction in the left amygdala persisted following the 

removal of participants with >15% of volumes censored due to movement (xyz=-13,-10,-
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19, k=6, F=3.01), and, additionally, the exclusion of six youths whose medication could 

not be withheld prior to scanning (xyz=-16,-7,-16, k=12, F=3.63). Contrast tests again 

identified group differences only in left amygdala during judgments of causing fear. The 

left amygdala was significantly less active in high-CU youths than in healthy controls 

(xyz=-16,-13,-19, excluding increased movement: k=20, t=3.61, excluding increased 

movement and medicated: k=30, t=3.14) and low-CU youths (xyz=-13, -1, -22, excluding 

increased movement: k=33, t=3.16, excluding increased movement and medicated: k=42, 

t=2.80) when they judged the acceptability of causing another person fear (Figure 3.3). 

Subsequent analyses were conducted using the most stringent inclusion criteria (excluding 

participants with increased movement or medication, n=35, Table 3.4). 

 
Figure 3.3. Results of repeated measures ANOVAs including (A) only subjects with no 

movement issues and (B) only subjects with no movement issues or who were medicated 
during the time of the scan. 
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Table 3.4 
 
Demographic and behavioral characteristics for sample excluding youths with movement 

issues and who were medicated during the time of the scan. 

 
 

Participant Characteristics 

Healthy Controls 

(n = 17) 

Low-CU  

(n = 9) 

High-CU 

(n = 9) 

Omnibus 

P Value 

Demographic variable     

  Male:female ratio 11:6 6:3 7:2 .784 
  Age, mean (SD) 13.64 (2.19)a 15.98 (2.21)b 15.38 (2.56)a,b .038 

  Cognitive intelligence1, mean (SD) 108.18 (11.58)a 99.56 (13.95)a,b 90.78 (5.78)b .002 
  Race    .210 
    White, No. 8 3 1  
    Black or African American, No. 8 6 5  
    Asian, No. 1 0 2  
    Other, No. 0 0 1  

Behavioral measures     

  ICU, mean (SD) 25.71 (6.20)a 35.22 (5.67)b 53.56 (3.36)c <.001 
    Unemotional, mean (SD) 8.06 (2.08)a 9.22 (2.91)a,b 11.11 (2.15)b .012 
    Callous, mean (SD) 5.71 (2.57)a 10.22 (2.77)b 20.78 (4.66)c <.001 
    Uncaring, mean (SD) 10.53 (4.53)a 14.33 (2.78)b 19.89 (3.66)c <.001 
  CBCL Externalizing2, mean (SD) 42.47 (8.41)a 68.67 (4.36)b 76.33 (6.08)c < .001 
  CBCL Affective3, No. 0a 4b 5b .003 
  CBCL Anxiety3, No. 0a 2b 3b .051 
  CBCL ADHD3, No. 0a 1a,b 4b .008 
  Alcohol use4, No. 0a 4b 2b .006 
  Drug use4, No. 0a 2b 3b .051 
a,b,c Cell values marked with different letters are significantly different from one another.  

1. As measured by the full-scale IQ from the Kaufman Brief Intelligence Test-2. 
2. Age and sex standardized T score of externalizing behavior (aggression and rule breaking). 
3. Number of participants who exceeded clinical threshold (score above the 98th percentile). 
4. Drug and alcohol use as measured by parent report indicating frequent use. 

 
Examination of main effects during the task revealed clusters in the left precuneus 

(xyz=-1,-49,44, k=190, F=16.56), right middle frontal gyrus (xyz=29,11,53, k=88, 

F=17.35) and the left precentral gyrus (xyz=-55,-10,32, k=73, F=12.96). Across all 

emotion categories of the EEST, high CU youths showed less activity in the left precuneus 

relative to both healthy controls (k=373, t=4.09) and low-CU youths (k=128, t=3.20). 

High-CU youths also showed less right middle frontal gyrus activity relative to low-CU 

youths (k=108, t=2.84), but not healthy controls, and less left precentral gyrus activity 

relative to healthy controls (k=129, t=4.27), but not low-CU youths (Table 3.5).  
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Table 3.5 

 

Neural clusters for significant main effect of group and follow-up group contrasts. 

 
  TLRC Coordinates   

Cluster BA X Y Z k F/t 

Main Effect of Group       

Left Precuneus 7 -1 -49 44 190 16.56 
Right Middle Frontal Gyrus 6 29 11 53 88 17.35 

Left Precentral Gyrus 4 -55 -10 32 73 12.96 

HC > High-CU Contrast       

Left/Right Precuneus 7 2 -52 41 373 4.09 
Left Precentral Gyrus 3/4 -52 -10 50 129 4.27 

Right Superior Temporal Gyrus  53 -49 20 83 3.18 
Right Postcentral Gyrus 5 35 -43 62 67 2.85 

High-CU > HC Contrast       

Left Middle Frontal Gyrus 6 -40 -1 56 86 4.75 

Low-CU > High-CU Contrast       

Left Precuneus 7 -4 -58 53 128 3.20 
Right Middle Frontal Gyrus 6 32 11 59 108 2.84 

       

We found comparable effects when CU traits were included as a continuous 

predictor of amygdala activity during judgments about causing others fear. To avoid 

biasing analyses and to confirm results are significant when activity is confined to the 

amygdala, we used an anatomically defined left amygdala mask, created using the AFNI 

Talaraich Atlas, to extract parameter estimates for amygdala BOLD activity during 

judgments of causing fear. Results of a multiple regression analysis in SPSS with ICU 

scores entered as a continuous predictor of amygdala BOLD activity, while controlling 

for age and IQ, confirmed that across all participants (n=35), CU traits are predictive of 

decreased amygdala activity when evaluating causing others fear, t(34)=-2.02, p=.05. We 

repeated these analyses including only youths with elevated conduct problems and 

without medication or increased movement (n=18) and again confirmed the negative 

association between CU traits and amygdala activity when evaluating causing others fear 

persists even within this subset, t(17)=-2.63, p=.02. 
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CU traits, amygdala activity, and externalizing behaviors. We next examined 

the relationship between externalizing behaviors and amygdala hypoactivation during 

judgments of causing others fear. Again, we used an anatomically defined left amygdala 

mask to extract parameter estimates. Externalizing behavior scores were derived from the 

Externalizing Behaviors subscale of the CBCL. Results of a regression analysis found 

that, when considered in isolation, increased externalizing behaviors predicted decreased 

amygdala BOLD activity during judgments of causing others fear, while controlling for 

age and IQ. This effect held both across all youths (n=35), t(34)=-2.09, p=.05, and among 

only youths with elevated conduct problems (n=18), t(17)=-2.94, p=.01.  

Next, CU traits were examined as a moderator of the relationship between 

externalizing behaviors and amygdala BOLD activity. In AFNI, we conducted a whole 

brain full factorial multiple regression analysis with externalizing behaviors, CU traits, 

and the interaction between the two (while controlling for age and IQ) as predictors of 

amygdala activity during judgments of causing fear (Table 3.6). Results revealed a 

significant interaction between externalizing behaviors and CU traits in the left amygdala 

across all subjects (n=35, xyz=-22,-7,-16, k=10, t=-3.28) such that CU traits significantly 

moderated the relationship between externalizing behaviors and amygdala activity. As 

CU traits increased, the relationship between externalizing behaviors and amygdala 

hypoactivition during judgments of causing fear increased in magnitude. Moreover, the 

inclusion of the interaction between externalizing behaviors and CU traits resulted in a 

significant increase in explained variance of amygdala BOLD activity, ΔR2=0.57, 

F(1,29)=14.38, p<.001, confirming again that CU traits are a significant moderator of the 
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relationship between externalizing behaviors and amygdala activity during the task, 

t(34)=-3.63, p=.001.  

Table 3.6 

 

Significant neural clusters for the interaction between CU traits and externalizing 

behaviors in a full factorial multiple regression analysis with age as covariates (n=35). 

 
  TLRC Coordinates   

Cluster BA X Y Z k t 

Left Amygdala 34 -22 -7 -16 10 -3.28 
Left Inferior Parietal Lobule 40 -46 -31 50 271 -5.92 
Right Inferior Parietal Lobule 40 41 -40 56 212 -5.68 
Left Middle Frontal Gyrus 10 -25 17 53 156 -4.43 
Right Middle Frontal Gyrus 10 41 56 8 116 -6.61 
Left Precuneus 7 -10 -74 44 109 -4.52 
Left Cingulate Gyrus 24 -7 -16 26 99 -4.52 
Left Inferior Temporal Gyrus 36 -55 -46 -16 82 -5.50 

 

We applied the Johnson-Neyman technique (Johnson & Neyman, 1936) to 

identify the ICU score at which the simple slope of amygdala BOLD activity during 

judgments of causing fear, regressed on externalizing behavior problems, differs from 

zero. Results revealed that the relationship between externalizing behaviors and reduced 

amygdala activity was only significant at or above an ICU score of 47.29, t(34) = -2.05, 

p=.05 (Figure 3.4). Follow-up analyses restricted to only youths with conduct problems 

(n=18) found nearly identical results. Among these youths, the relationship between 

externalizing behaviors and amygdala BOLD activity was moderated by CU traits, 

t(17)=-2.70, p=.02, with the relationship between externalizing behaviors and amygdala 

activity only significant at or above an ICU score of 47.84, t(17)=-2.18, p=.05. 
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Figure 3.4. Results of a multiple regression analysis, in a sample of 35 youths free of 
movement issues and medication during the time of the scan, show that callous-
unemotional traits moderate the relationship between externalizing behavior and 

amygdala activity during judgments about causing fear in others such that the conditional 
effect of externalizing behaviors on amygdala activity is only significant at scores greater 

than 47.84 on the ICU. Error bars represent 95% confidence intervals for the estimated 
simple slope at each score on the ICU. 

 

The externalizing subscale of the CBCL is comprised of three subscales: attention 

problems, rule-breaking behaviors, and aggression. We examined how CU traits interact 

with each of these subscales in predicting amygdala activity using three separate full 

factorial regressions with each form of externalizing psychopathology, CU traits, and the 

interaction between CU traits and externalizing psychopathology separately predicting 

amygdala BOLD activity (controlling for age and IQ). Results revealed significant 
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interactions between CU traits and all three subscales: attention problems, t(34)=-2.95, 

p=.01, rule-breaking behaviors, t(34)=-3.72, p=.001, and aggression, t(34)=-3.32, p=.002. 

Across all subjects (n=35), as CU traits increase, the relationship between each 

externalizing psychopathology and amygdala BOLD hypoactivity increases in magnitude 

during judgments of causing fear. 

Left Amygdala Functional Connectivity 

Generalized psychophysiological interaction analyses. We evaluated patterns 

of task-dependent functional connectivity with left amygdala during judgments of 

causing others fear. For all connectivity maps resulting from gPPI analyses the left 

amygdala seed region was anatomically defined using the AAL atlas. In SPM, we 

conducted a full factorial multiple regression analyses with CU traits, externalizing 

behaviors, and the interaction between the two predicting functional connectivity with the 

left amygdala during judgments of causing fear (controlling for age and IQ). Results 

revealed that CU traits moderated the relationship between externalizing behaviors and 

functional connectivity between the left amygdala and several regions, including bilateral 

thalamus, (left xyz=-12,-24,16, k=172, t=4.66; right xyz=23,-24,19, k=224, t=4.84), right 

insula (xyz=27,14,19, k=199, t=3.90), left dorsal lateral prefrontal cortex (dlPFC, xyz=-

35,28,28, k=196, t=3.72), left inferior parietal lobule (IPL, xyz=-33,-36,-31, k=1376, 

t=6.45), and left middle frontal gyrus (MFG, xyz=-42,-1,21, k=187, t=4.41) (Table 3.7). 
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Table 3.7  

 

Neural clusters resulting from regression analysis examining interaction between CU 

traits and externalizing behaviors in predicting functional connectivity with left amygdala 

during moral judgments of causing fear. 

 
  TLRC Coordinates   

Cluster BA X Y Z k t 

Left Inferior Parietal Lobule 48 -33 -36 31 1376 6.45 
Right Inferior Parietal Lobule 40 35 -57 46 1048 5.21 
Left Middle Frontal Gyrus 6 -18 -5 59 683 5.20 
Left Precuneus 7 -22 -64 23 535 4.09 
Left Paracentral Lobule 5 -6 -41 58 346 4.27 
Right Thalamus  23 -24 19 224 4.84 
Right Insula 48 27 14 19 199 3.90 
Left Dorsal Lateral Prefrontal Cortex 46 -35 28 28 196 3.72 
Left Middle Frontal Gyrus 48 -42 -1 21 187 4.41 
Left Thalamus  -12 -24 16 172 4.66 
Right Anterior Cingulate 24 3 15 20 170 5.37 

 

  
Follow-up univariate general linear model analyses examining the nature of group 

differences (healthy controls, low-CU youths, and high-CU youths) in functional 

connectivity with the left amygdala revealed that low-CU youths showed decreased 

functional connectivity between the left amygdala and bilateral thalamus (left thalamus: 

F(2,30)=7.23, p=.003, right thalamus: F(2,30)=7.66, p=.002) and right insula 

(F(2,30)=6.34, p=.005) relative to both controls and high-CU youths (p<.05 for all 

pairwise comparisons). No significant differences between controls and high-CU youths 

for functional connectivity between left amygdala and bilateral thalamus or right insula 

were found (all ps>.05). However, high-CU youths showed increased functional 

connectivity between left amygdala and left dlPFC (F(2,30)=7.39, p=.002), left IPL 

(F(2,30)=8.66, p=.001), and left MFG (F(2,30)=12.84, p<.001) relative to both controls 

and low-CU youths (p<.05 for all pairwise comparisons). No significant differences 

between controls and low-CU youths were found for functional connectivity between left 

amygdala and left dlPFC, left MFG, or left IPL (all ps>.05) (Figure 3.5). Together, these 
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findings suggest distinct networks of amygdala connectivity emerge in high and low CU 

youths during the task that correspond to the increased risk for externalizing behaviors 

seen in the two subsets of youths. 

 
Figure 3.5. Results from a multiple regression analysis in a sample of 35 youths free of 

movement issues and medication at time of the scan found that callous-unemotional traits 
moderated the relationship between externalizing behaviors and functional connectivity 

between the left amygdala such that increased externalizing behaviors are associated with 
decreased functional connectivity between the left amygdala with bilateral thalamus and 
right insula and in low-CU youths (A) and increased functional connectivity between left 

amygdala and left dlPFC, left MFG, and left IPL in high-CU youths (B). Error bars 
represent the standard error. 

 

Discussion 

Our results link severe externalizing behaviors exhibited by high-CU youths to 

hypoactivation and aberrant functional connectivity in the amygdala during judgments 
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about whether it is acceptable to cause others emotional distress (fear). Relative to both 

controls and low-CU youths, high-CU youths exhibited left amygdala hypoactivation 

when they judged whether it would be acceptable to cause another person fear. This 

pattern persisted whether CU traits were assessed dichotomously or continuously, and 

whether analyses were conducted across the entire sample, restricted to youths with 

elevated conduct problems, or restricted to the most stringently controlled sample. 

Among youths with the highest levels of CU traits, amygdala hypoactivation during 

judgments of causing fear was associated with a variety of increased externalizing 

behaviors, including attention problems, rule-breaking, and aggression. CU traits also 

moderated the relationship between externalizing behaviors and functional connectivity 

with the left amygdala. Low CU youths show reduced functional connectivity with 

amygdala in regions related to salience and emotion processing, such as the insula and 

thalamus, whereas high CU youths showed increased functional connectivity in regions 

related to cognitive control and semantic reasoning, like the dlPFC, MFG, and IPL. 

Importantly, this pattern of results emerged only during judgments about causing fear, but 

not other emotions. Together, these findings suggest, consistent with previous evidence 

(Lozier et al., 2014; Marsh et al., 2008; Sylvers et al., 2011; Viding et al., 2012; White et 

al., 2012), that insensitivity to others’ fear in high-CU youths is driven by broad 

amygdala dysfunction and presents a risk factor for high-CU youths’ maladaptive 

behaviors. 

Amygdala hypoactivation and dysfunctional connectivity in high-CU youths and 

psychopathic adults while passively viewing fearful facial expressions may be the single 

most reliable fMRI finding in this population (Decety, Skelly, Yoder, & Kiehl, 2014; 
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Dolan & Fullam, 2009; Jones et al., 2009; Lozier et al., 2014; Marsh et al., 2008; Viding 

et al., 2012). However, debates persist about the meaning of this finding. One explanation 

is that fearful expressions represent aversive unconditioned stimuli, and amygdala 

responses to these expressions in healthy children enable them to learn to avoid behaviors 

that cause others fear (Blair, 2005). Another possibility is that amygdala responses to fear 

may reflect the amygdala’s role in focusing attention on the most salient low-level 

perceptual feature of these expressions, the eyes, which aids in recognition of the 

expressions (Dadds et al., 2008). An alternate (not necessarily mutually exclusive) 

explanation is that amygdala response to these expressions represents empathic 

simulation of the target’s fearful state, which enables recognition of and appropriate 

responding to the expression. It is difficult to adjudicate among these possibilities 

considering only evidence from tasks employing passive viewing of emotional facial 

expressions. 

Because it incorporates verbal stimuli that are neither unconditioned stimuli nor 

recognizable using low-level perceptual features, the present study provides needed 

clarity. Our study finds that high-CU youths exhibit amygdala hypoactivation not only in 

response to the sight of another person’s fear, but to the verbally represented idea of it. 

Understanding that a statement such as, “I could easily hurt you,” causes fear relies not 

on low-level perceptual cues but on the ability to infer and internally represent another 

person’s emotional state, a low-level and fundamental form of empathy. Our findings are 

therefore most consistent with the hypothesis that amygdala response to perceived or 

imagined fear in others may reflect empathic simulation of the target’s state and are 

consistent with the conception of CU traits as fundamentally a disorder of empathy 
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(Blair, 2013). Amygdala hypoactivation in high-CU youths is known to impair their own 

experiences of fear, including subjective experiences of fear (Jones et al., 2010; Marsh et 

al., 2011) and physiological responses to fear (Fanti, Panayiotou, Lazarou, Michael, & 

Georgiou, 2016). Our findings suggest that amygdala hypoactivation may also impair 

high-CU youths’ ability to internally represent others’ fear (Marsh, 2013)—in other 

words, to empathize. These youths’ amygdala hypoactivation during the task may 

therefore help to explain their persistent engagement in behaviors like threats and 

aggression that cause others fear.  

However, additional research linking amygdala dysfunction to behavioral 

measures of impaired ability to internally represent others’ fear is needed to more direct 

test this theory. Of note, unlike previous studies in adults (Cardinale & Marsh, 2015; 

Marsh & Cardinale, 2012; Marsh & Cardinale, 2014), we did not observe behavioral 

differences between groups in this paradigm. This may reflect the fact that, unlike adults, 

youths strongly responded “no” to all four categories of negative statements, which may 

suggest difficulty making fine-grained distinctions among the various statements in this 

age group. Heightening our confidence in the task, however, patterns of responses across 

emotions were similar in youths and previous studies of adults, with both groups 

evaluating anger- and fear-evoking statements as least acceptable, followed by disgust 

and sadness, and lastly happiness-evoking and neutral statements.  

Observed patterns of neural connectivity also suggest the possibility that high- 

and low-CU youths may use different strategies to arrive at comparable responses during 

the task. When judging fear-evoking statements, the left amygdalae of high-CU youths 

exhibited increased functional connectivity with left dlPFC, left MFG, and left IPL while 
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low-CU youths exhibited fear-specific decreased functional connectivity between the left 

amygdala and bilateral thalamus and right insula. These specific patterns were associated 

with increased externalizing behaviors within high- and low-CU youths, respectively. 

Increased functional connectivity between the amygdala and a network of regions 

implicated in executive functions like cognitive control and semantic reasoning may 

reflect that, in the absence of robust amygdala BOLD responses, high-CU youths’ rely 

more on networks involved in effortful cognitive deliberation during the task, a pattern 

which may increase their risk for externalizing behaviors in real life. In contrast, 

decreased functional connectivity between the amygdala with the thalamus and insula 

may reflect that in low-CU youths, robust amygdala BOLD responses paired with 

reduced functional connections between the amygdala and emotion processing and 

salience regions heighten their risk for externalizing behaviors.  

One limitation of the current study may be increased movement and use of 

psychoactive medications that could not be safely withheld in our sample. However, we 

accounted for this potential concern by repeating key analyses both including and 

excluding youths with increased movement or who were taking medications. The high 

degree of consistency regardless of whether these youths were included increases our 

confidence both in the robustness of our findings and that these variables were not 

intrinsically related to the pattern of findings we observed. 

Despite these limitations, the present results provide evidence directly linking 

aberrant amygdala activity and connectivity when judging the acceptability of causing 

others fear to the heightened externalizing behavior seen in high-CU youths. These 

results suggest that simply reinforcing abstract awareness of the unacceptability of 
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various externalizing behaviors in high-CU youths may be insufficient to foster behavior 

changes. Instead, interventions aimed at fostering and enhancing normal patterns of 

emotional reactivity, with an emphasis on sensitivity to others’ internal experiences of 

distress, may be essential. 
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GENERAL DISCUSSION 
 

“For most people, the fear produced by threats of pain or punishment is an unpleasant 

emotion and a powerful motivator of behavior… it is emotional awareness of the 

consequences that impels us to take a particular course of action. Not so with 

psychopaths; they merrily plunge on, perhaps knowing what will happen but not really 

caring.” (Hare, 1999, pg. 54) 
 
 Emotion plays a major role in shaping behavioral responses through fast, 

automatic, and subconscious arousal of motor behaviors, as well as indirect 

reinforcement and learning processes (Baumeister, Vohs, DeWall, & Zhang, 2007). 

When confronted with a fear eliciting stimulus, physiological arousal associated with fear 

readies our bodies to avoid impending harm through the activation of innate defensive 

behavioral responses while stimulus reinforcement learning systems form associations to 

shape future behavior (LeDoux, 2012). The importance of these affective systems and 

their role in shaping behavior is perhaps most clear when dysfunction to these systems 

occur. The emergence of severe and persistent behavioral problems in youths with CU 

traits has been argued to be driven by dysfunctional development of affect systems as 

evident by disruption of neural regions underlying emotion processing and reactivity, 

including the amygdala (Blair et al., 2006). With the most recent revision of the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-V), youths with CU traits 

are now diagnosed with the LPE Specifier for diagnosis of CD (Association, 2013). One 

criteria for the diagnosis of this specifier is shallow or deficient affect (Frick & Moffitt, 

2010). However, despite this characterization of CU youths as generally unemotional, 

historical perspectives and empirical evidence suggests that CU youths are characterized 

not by general poverty of affect but, instead, deficits specific to fear sensitivity. Across 

three studies, this dissertation demonstrated that the characterization of CU youths as 
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generally unemotional may reflect an inaccurate portrayal of affective deficits driving 

externalizing behaviors in CU youths. Instead, we find that fear insensitivity, specifically, 

demonstrates strong associations with CU traits and subsequent emergence of 

externalizing behaviors. 

First, to investigate the validity of characterizations of CU youths as 

demonstrating global deficits in affective processing, we first considered whether 

unemotional traits in CU youths are, in fact, associated with expected behavioral and 

neurobiological outcomes. In Study 1, we found that unemotional traits were unrelated to 

both externalizing behavior problems and amygdala grey matter volume. In contrast, a 

callous uncaring composite score, created by excluding the unemotional items of the 

ICU, showed robust associations with both increased externalizing behaviors and 

decreased bilateral amygdala volume. In fact, callous uncaring traits significantly 

mediated the relationship between increased externalizing behaviors and decreased 

amygdala volume. Study 2 extended the findings of Study 1 through a systematic meta-

analysis of the reliability and validity of the callous, uncaring, and unemotional subscales 

of the ICU. Results revealed acceptable internal reliability and consistency for all three 

subscales. However, the unemotional subscale demonstrated poor external validity. While 

both the callous and uncaring subscales demonstrated medium to large associations with 

affective, interpersonal, and behavioral facets of psychopathy, as well as externalizing 

outcomes, including aggression and delinquency, the unemotional subscale had small and 

sometimes non-significant associations with these critical external criteria.  

The findings of Study 1 and Study 2 confirm concerns regarding the utility of the 

unemotional subscale of the ICU. Prior work has suggested a 2-factor model for the ICU 
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excluding the entire unemotional factor and, instead, including only two dimensions 

assessing callous and uncaring traits that load onto one general factor (Hawes et al., 2014; 

Waller et al., 2015; Houghton et al., 2013). Supporting a revised 2-factor model, Study 1 

found that exclusion of all unemotional items had negligible effects on the power of 

models predicting both decreased amygdala volume and externalizing behaviors. In fact, 

excluding the unemotional items resulted in a stronger model for the prediction of 

externalizing behaviors. Together, Study 1 & 2 provide strong evidence for the lack of 

utility of the unemotional subscale of the ICU. Several explanations for the poor 

performance of the unemotional subscale exist. The unemotional subscale may simply 

have poor psychometric properties. While various studies, including Study 1 of this 

dissertation, find low reliability for the unemotional subscale of the ICU, meta-analytic 

analyses in Study 2 revealed acceptable internal reliability and consistency of the 

unemotional subscale. However, it seems unlikely that unemotionality is wholly 

unrelated to CU traits. Study 1’s findings that callous uncaring traits were associated with 

decreased amygdala volume and mediated the relationship between externalizing 

behaviors and amygdala volume implicate dysfunction of emotion systems as part of the 

developmental trajectory of CU traits. Instead, the construct of global affective deficits, 

or unemotionality, may be too diffuse of a concept to capture the true affective deficits 

underlying CU traits.  

Findings from Study 3 provide support for CU traits as being characterized not by 

global affective deficits, but instead deficits in processing fear relevant stimuli. Through 

the use of the Emotionally Evocative Statements Task (EEST), we measured BOLD 

responses during judgments of causing others to feel anger, disgust, fear, happiness, or 
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sadness. Our findings that CU traits were associated with decreased amygdala activity 

during judgments of causing fear, and no other emotion, provide direct evidence for a 

specific deficit in fear processing in CU youths and not general emotion deficits.  

Furthermore, the relationship between externalizing behaviors and amygdala activity 

during judgments of causing others fear was moderated by CU traits such that only at 

high levels of CU traits were externalizing behaviors associated with decreased amygdala 

activity. These findings support contemporary theories that insensitivity to fear in others 

can explain the emergence of externalizing behaviors in CU youths (Blair, 2005; Marsh, 

2013; Frick & Morris, 2004). Amygdala hypoactivation during judgments of causing fear 

may reflect high-CU youths’ impaired ability to internally represent others’ fear. This 

failure of empathic simulation when judging the acceptability of causing others fear, and 

the association with increased externalizing behaviors, suggests that the inability to 

internally represent others’ fear may explain increased behaviors that cause fear (e.g. 

threats and aggression) in high CU youths. Functional connectivity analyses provided a 

deeper examination of neural networks underlying judgments of acceptability of causing 

fear in others. We found that during judgments of causing fear in others the left amygdala 

exhibited increased functional connectivity with the left dlPFC, left MFG, and left IPL in 

high CU youths. This suggests that in the absence of healthy amygdala function, high-CU 

youths rely on effortful cognitive deliberation when evaluating the acceptability of 

causing fear. In the absence of empathic simulation, these compensatory neural 

mechanisms may be sufficient for generating abstract awareness of causing fear as 

wrong, but not for motivating avoidance of behaviors that cause fear (Cima, Tonnaer, & 

Hauser, 2010).  
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Together, the results of the current dissertation support a model of fear specific 

deficits as a neurobiological mechanism underlying the development of CU traits and 

externalizing behaviors. These findings are consistent with a long history of clinical 

perspectives and research examining fear deficits as central to the development of the 

psychopathic personality. Beginning with Cleckley’s clinical characterization of 

psychopathic individuals as immune to anxiety (Cleckley, 1976), and Lykken’s empirical 

work demonstrating attenuated experience of fear and anxiety in psychopathic individuals 

(Lykken, 1957).  Building off of both Cleckley & Lykken’s highly influential work, 

several contemporary characterizations of psychopathic traits assert a fearless 

temperament as central to the construct. The triarchic model of psychopathy posits three 

distinct constructs underlying the psychopathic personality: disinhibition, meanness, and 

boldness. In this model, boldness encompasses high levels of dominance, low anxiety, 

and increased sensation seeking and can be conceptualized as a phenotypic expression of 

underlying temperamental fearlessness (Patrick, Fowles, & Krueger, 2009). One 

prominent assessment of psychopathic traits in community samples, the Psychopathic 

Personality Inventory (PPI), assesses two distinct facets: impulsive antisociality and 

fearless dominance. The fearless dominance facet of the PPI is most closely associated 

with Cleckley and Lykken’s characterizations of psychopathy, assessing the combination 

of interpersonal features of psychopathy (e.g. narcissism, deceitfulness, and 

manipulativeness) and reduced experience of fear and anxiety (Benning, Patrick, 

Blonigen, Hicks, & Iacono, 2005). However, some contemporary researchers disagree 

with fearless traits as central to the construct of psychopathy because of concerns 

surrounding weak associations between measures of trait fearlessness and aggressive and 
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violent behaviors in adulthood relative to other factors of psychopathy (e.g. antisocial and 

deviant lifestyle) (Miller & Lynam, 2012; Vize, Lynam, Lamkin, Miller, & Pardini, 2016; 

Lynam & Miller, 2012). However, the centrality of fearless traits to the construct of 

psychopathy emerges not from its strength above and beyond other traits associated with 

psychopathy in predicting antisocial behaviors generally, but rather, through its ability to 

distinguish psychopathic personalities from other antisocial individuals (e.g. non-

psychopathic criminals or individuals with antisocial personality disorder) (Lilienfeld et 

al., 2012; Patrick, 1994; Patrick, Venables, & Drislane, 2013; Poythress et al., 2010). 

Furthermore, fearless traits are not intended to be viewed as a mechanism for all 

antisocial behaviors, but rather as one of many interactive factors (e.g. reward dominance 

and narcissism) underlying the emergence of antisocial behaviors within psychopathic 

individuals (Barry et al., 2007; Bjork, Chen, & Hommer, 2012; Centifanti, Kimonis, 

Frick, & Aucoin, 2013; O’Brien & Frick, 1996). 

In describing fear experience in psychopathic individuals, Robert Hare, the 

creator of the gold standard assessment for psychopathic traits in incarcerated individuals, 

the Psychopathy Checklist (PCL) (Forth, Kosson, & Hare, 2014), wrote: “For them, fear 

is incomplete, shallow, largely cognitive in nature, and without the physiological turmoil 

or ‘coloring’ that most of us find distinctly unpleasant and wish to avoid or reduce” 

(Hare, 1999, pg. 56). Hare’s description highlights a key feature of contemporary theories 

of James Blair and others: responsivity to fear, both to the personal experience of fear and 

in response to fear in others, can play a powerful role in motivating behaviors. According 

to Blair’s work, expressions of fear in others act as aversive reinforcement, inhibiting 

behaviors that cause fear and conditioning those behaviors themselves as aversive (Blair, 
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2005; Blair, 2013a). In psychopathic individuals, fear in others does not act as aversive 

reinforcement; therefore, behaviors that cause fear in others are neither inhibited nor 

conditioned as aversive. Others have emphasized the importance of empathic simulation 

of fear. When faced with fear experienced in others, low level forms of empathic 

responding generate a congruent emotional response in the observer, thus causing the 

observer to experience that “physiological turmoil” him/herself (Nichols, 2001; Preston 

& de Waal, 2002). Due to impaired personal experience of fear, psychopathic individuals 

are unable to generate a robust internal representation of fear when faced with fear in 

others. As such, they are unable to empathize with the experience of fear, or even 

understand that experiencing fear is aversive. As a result, when engaging in actions that 

cause fear in others, the experience of fear is neither simulated in the psychopathic 

individual through empathic resonance of that experience, nor understood as being 

aversive. As such, there may be little motivation to avoid those behaviors (Marsh, 2013). 

The findings of this dissertation provide support for fear specific impairments as a 

key mechanism for understanding the emergence of antisocial behaviors in CU youths. 

These findings are consistent with a robust history of research implicating impaired fear 

responding as central to the construct of psychopathic traits. These findings also suggest 

that insensitivity to fear and aberrant amygdala development may function as important 

early indicators for the development of psychopathic traits and antisocial behaviors. 

Longitudinal work investigating the trajectory of aberrant amygdala development, CU 

traits, and externalizing behaviors would provide a clearer understanding of the joint 

developmental trajectory of these three variables, as well as the causal relationships 

between them. The potential role of insensitivity to fear as an early neurobehavioral 
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marker for the development of CU traits and externalizing behaviors has significant 

implications for early detection and targeted interventions for high risk youths. Revisions 

to current assessments and diagnostic tools of CU traits, including the ICU and LPE 

specifier for a diagnosis of CD, should be considered with items measuring insensitivity 

to fear as replacements for items assessing global unemotionality. Furthermore, the 

development of interventions and treatment for antisocial behaviors in high CU youths 

should focus on the early enhancement of reactivity to fear in others.  
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APPENDIX B: MEASURES USED TO CREATE OUTCOME CRITERIA ACROSS 
ALL STUDIES 

  

 

Measures of Psychopathy: 

Total Psychopathy 

Antisocial Process Screening Device Total Score 
Child Adolescent Taxon Scale 
Child Psychopathy Scale Total Score 
Levenson Self Report Psychopathy Total Score 
Modified Child Psychopathy Scale Total Score 
Psychopathy Checklist – Youth Version Total Score 
Psychopathy Personality Inventory – Revised Total Score 
Triarchic Psychopathy Measure Total Score 
Youth Psychopathy Inventory Total Score 
 

Affective Facet 

Antisocial Process Screening Device Callous Unemotional 
Antisocial Process Screening Device Factor 1 
Child Behavior Checklist Callous Unemotional 
Child Psychopathy Scale Callous 
Child Psychopathy Scale Callous Unemotional 
Child Psychopathy Scale Factor 1 
Child Psychopathy Scale Lack of Guilt 
Child Psychopathy Scale Poverty of Affect 
Levenson Self Report Psychopathy Factor 1 
Modified Child Psychopathy Scale Factor 1 
Psychopathy Checklist – Youth Version Affective 
Psychopathy Personality Inventory – Revised Fearless Dominance 
Psychopathy Personality Inventory – Revised Fearlessness 
Psychopathy Personality Inventory – Revised SocialInfluence 
Psychopathy Personality Inventory – Revised StressImmunity 
Self Report Psychopathy – III CallousAffect 
Triarchic Psychopathy Measure Boldness 
Youth Psychopathy Inventory Affective 
Youth Psychopathy Inventory Boldness 
Youth Psychopathy Inventory Callousness 
Youth Psychopathy Inventory Callous Unemotional 
Youth Psychopathy Inventory Remorselessness 
Youth Psychopathy Inventory Unemotionality 
 

Behavioral Facet 

Antisocial Process Screening Device Factor 2 
Antisocial Process Screening Device Impulsivity 
Child Psychopathy Scale Antisocial Behavior 
Child Psychopathy Scale Factor 2 
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Levenson Self Report Psychopathy Factor 2 
Modified Child Psychopathy Scale Factor2 
Psychopathy Checklist – Youth Version Antisocial 
Psychopathy Checklist – Youth Version Behavioral 
Psychopathy Checklist – Youth Version NonViolent Convictions 
Psychopathy Checklist – Youth Version TotalConvictions 
Psychopathy Checklist – Youth Version ViolentConvictions 
Psychopathy Personality Inventory – Revised Blame Externalization 
Psychopathy Personality Inventory – Revised Carefree Nonplanfulness 
Psychopathy Personality Inventory – Revised Rebellious Nonconformity 
Psychopathy Personality Inventory – Revised Self-Centered Impulsivity 
Self Report Psychopathy – III Erratic Lifestyle 
Triarchic Psychopathy Measure Disinhibition 
Youth Psychopathy Inventory Behavior 
Youth Psychopathy Inventory Disinhibition 
Youth Psychopathy Inventory ImpulsiveIrresponsible 
Youth Psychopathy Inventory Impulsivity 
Youth Psychopathy Inventory Irresponsibility 
Youth Psychopathy Inventory Thrill Seeking 
 

Interpersonal 

Antisocial Process Screening Device Narcissism 
Psychopathy Checklist – Youth Version Interpersonal 
Psychopathy Personality Inventory – Revised Coldheartedness 
Psychopathy Personality Inventory – Revised Machiavellian Egocentricity 
Self Report Psychopathy – III Interpersonal Manipulation 
Triarchic Psychopathy Measure Meanness 
Youth Psychopathy Inventory Dishonest Charm 
Youth Psychopathy Inventory Grandiose Manipulative 
Youth Psychopathy Inventory Grandiosity 
Youth Psychopathy Inventory Interpersonal 
Youth Psychopathy Inventory Lifestyle 
Youth Psychopathy Inventory Lying 
Youth Psychopathy Inventory Manipulation 
Youth Psychopathy Inventory Meanness 
 

 

External Criteria: 

Internalizing 

Child Behavior Checklist Anxious 
Child Behavior Checklist Withdrawn 
Child Behavior Checklist Anxious Depressed 
Child Behavior Checklist Internalizing 
State-Trait Anxiety Inventory Scale Depressive Symptoms 
UCLA Loneliness Scale-Revised 
Bullying and Victimization Self-Report Questionnaire 
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Youth Self Report Internalizing 
Hierarchical Personality Inventory for Children Anxiety 
Dimensional Personality Symptom Item Pool for Children Anxious Traits 
Dimensional Personality Symptom Item Pool for Children Depressive Traits 
Dimensional Personality Symptom Item Pool for Children Withdrawn Traits 
Personality Inventory for DSM-5 Anxiousness 
Personality Inventory for DSM-5 Depressivity 
Personality Inventory for DSM-5 Withdrawal 
Behavior Assessment System for Children 2nd Edition Anxiety 
Health of the Nation Outcome Scales for Children and Adolescents Self-Injury 
Schedule for Nonadaptive and Adaptive Personality, Self Harm 
The Revised Children’s Manifest Anxiety Scale 

 

Externalizing 

Antisocial Behavior Questionnaire Aggression 
Antisocial Behavior Questionnaire Antisocial 
Antisocial Behavior Questionnaire DrugUse 
Antisocial Behavior Questionnaire Rulebreaking 
Antisocial Behavior Questionnaire Thefts 
Antisocial Behavior Questionnaire Vandalism 
Adult Self-Report ADHD 
Age of Crime 
Age of Violent Behavior Onset  
Alcohol and Drug Use 
Adult Self Report Alcohol Use 
Antisocial Peers 
Personality Diagnostic Questionnaire APD Scale 
Behavior Assessment System for Children 2nd Edition Aggression 
Behavior Assessment System for Children 2nd Edition Conduct Problems 
Buss-Perry Aggression Questionnaire Physical Aggression 
Buss-Perry Aggression Questionnaire Total Score 
Buss-Perry Aggression Questionnaire Verbal Aggression 
Bullying and Victimization Self-Report Questionnaire Bullying 
Children’s Aggression Scale Aggression Toward Adults 
Children’s Aggression Scale Aggression Toward Peers 
Children’s Aggression Scale Agression Objects Animals 
Children’s Aggression Scale Initiated Physical Aggression 
Children’s Aggression Scale Physical Aggression 
Children’s Aggression Scale Provoked Physical Aggression 
Children’s Aggression Scale Relational Aggression 
Children’s Aggression Scale Total Aggression 
Children’s Aggression Scale Use of Weapons 
Children’s Aggression Scale Verbal Aggression 
Child Behavior Checklist Aggressive Behavior 
Child Behavior Checklist Attention Problems 
Child Behavior Checklist Delinquent Behavior 
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Child Behavior Checklist Externalizing 
Child Behavior Checklist Rule Breaking Behavior 
Bremen Psychopathology Scale CD Symptoms 
Report of Reactive and Proactive Behaviors Proactive Aggression Child Report 
Report of Reactive and Proactive Behaviors Reactive Aggression Child Report 
Disciplinary Citations 
The Sellin-Wolfgang Index of Crime Seriousness  
Bullying and Victimization Self-Report Questionnaire Cyberbullying 
Dimensional Personality Symptom Item Pool for Children Hyperactive Traits 
Dimensional Personality Symptom Item Pool for Children Impulsivity 
Dimensional Personality Symptom Item Pool for Children Irritable Aggressive Traits 
Dimensional Personality Symptom Item Pool for Children Risk Behavior 
Bullying Nominations Direct Bullying 
DSM-5 CD 
The German Inventory of Aggressive Behavior in Children Aggression Adults 
The German Inventory of Aggressive Behavior in Children Aggression Peers 
The German Checklist for Oppositional and Conduct Disorder Antisocial Behavior 
The German Checklist for Oppositional and Conduct Disorder Oppositional Behavior 
Formal Warnings 
Health of the Nation Outcome Scales for Children and Adolescents Disruptive 
Aggressive 
Health of the Nation Outcome Scales for Children and Adolescents Overactivity 
Attentional Difficulty 
Health of the Nation Outcome Scales for Children and Adolescents Substance Misuse 
I7 Impulsiveness 
Bullying Nominations Indirect Bullying 
Official Record of Criminal Arrests  
Official Record of Criminal Charges  
ODD Inventory 
ParentReportedCP 
Report of Reactive and Proactive Behaviors Proactive Aggression Parent Report 
Report of Reactive and Proactive Behaviors Reactive Aggression Parent Report 
Peer Conflict Scale Aggression 
Peer Conflict Scale Proactive Aggression 
Peer Conflict Scale Proactive Overt Aggression 
Peer Conflict Scale Proactive Relational Aggression 
Peer Conflict Scale Reactive Aggression 
Peer Conflict Scale Reactive Overt Aggression 
Peer Conflict Scale Reactive Relational Aggression 
Peer Conflict Scale Total Overt Aggression 
Peer Delinquency Scale 
Physical Violence 
Peer interpersonal assessments Reactive Aggression 
Personality Inventory for DSM-5 Impulsivity 
Personality Inventory for DSM-5 Irresponsibility 
Personality Inventory for DSM-5 Risk Taking 
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Self-Report of Aggression and Social Behavior Measure Proactive Physical Aggression 
Self-Report of Aggression and Social Behavior Measure Proactive Relational Aggression 
Self-Report of Aggression and Social Behavior Measure Reactive Physical Aggression 
Self-Report of Aggression and Social Behavior Measure Reactive Relational Aggression 
Reactive-Proactive Aggression Questionnaire Proactive 
Reactive-Proactive Aggression Questionnaire Reactive 
Reactive-Proactive Aggression Questionnaire Total 
Social and Health Assessment Antisocial 
Strengths and Difficulties Questionnaire Conduct Problems 
Schedule for Nonadaptive and Adaptive Personality Aggression 
Schedule for Nonadaptive and Adaptive Personality Disinhibition 
Schedule for Nonadaptive and Adaptive Personality Impulsivity 
Symptoms and Normal-behavior Ratings Scale Hyperactive 
Symptoms and Normal-behavior Ratings Scale Inattention 
Self-Report of Delinquency Aggression 
Self-Report of Delinquency Delinquency 
Self-Report of Delinquency Delinquency Variety 
Self-Report of Delinquency Non-Violent Delinquency 
Self-Report of Delinquency Theft 
Self-Report of Delinquency Violence 
Self-Report of Delinquency Violent Delinquency 
Self-Reported Offending Theft 
Self-Reported Offending Threats 
Unprotected Sex 
Self-Reported Offending Vandalism 
Self-Reported Offending Violent Offenses 
Youth Self Report AggressiveBehavior 
Youth Self Report AttentionProblems 
Youth Self Report Externalizing 
Youth Self Report Rulebreaking 
 

Aggression 

Antisocial Behavior Questionnaire Aggression 
Behavior Assessment System for Children 2nd Edition Aggression 
Buss-Perry Aggression Questionnaire Physical Aggression 
Buss-Perry Aggression Questionnaire Total Score 
Buss-Perry Aggression Questionnaire Verbal Aggression 
Children’s Aggression Scale Aggression Toward Adults 
Children’s Aggression Scale Aggression Toward Peers 
Children’s Aggression Scale Aggression Objects Animals 
Children’s Aggression Scale Initiated Physical Aggression 
Children’s Aggression Scale Physical Aggression 
Children’s Aggression Scale Provoked Physical Aggression 
Children’s Aggression Scale Relational Aggression 
Children’s Aggression Scale Total Aggression 
Children’s Aggression Scale Use of Weapons 
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Children’s Aggression Scale Verbal Aggression 
Child Behavior Checklist Aggressive Behavior 
Report of Reactive and Proactive Behaviors Proactive Aggression Child Report 
Report of Reactive and Proactive Behaviors Reactive Aggression Child Report 
Dimensional Personality Symptom Item Pool for Children Irritable Aggressive Traits 
The German Inventory of Aggressive Behavior in Children Aggression Adults 
The German Inventory of Aggressive Behavior in Children Aggression Peers 
Health of the Nation Outcome Scales for Children and Adolescents Disruptive 
Aggressive 
Report of Reactive and Proactive Behaviors Proactive Aggression Parent Report 
Report of Reactive and Proactive Behaviors Reactive Aggression Parent Report 
Peer Conflict Scale Aggression 
Peer Conflict Scale Proactive Aggression 
Peer Conflict Scale Proactive Overt Aggression 
Peer Conflict Scale Proactive Relational Aggression 
Peer Conflict Scale Reactive Aggression 
Peer Conflict Scale Reactive Overt Aggression 
Peer Conflict Scale Reactive Relational Aggression 
Peer Conflict Scale Total Overt Aggression 
Peer interpersonal assessments Reactive Aggression 
Self-Report of Aggression and Social Behavior Measure Proactive Physical Aggression 
Self-Report of Aggression and Social Behavior Measure Proactive Relational Aggression 
Self-Report of Aggression and Social Behavior Measure Reactive Physical Aggression 
Self-Report of Aggression and Social Behavior Measure Reactive Relational Aggression 
Reactive-Proactive Aggression Questionnaire Proactive 
Reactive-Proactive Aggression Questionnaire Reactive 
Reactive-Proactive Aggression Questionnaire Total 
Schedule for Nonadaptive and Adaptive Personality Aggression 
Self-Report of Delinquency Aggression 
Youth Self Report Aggressive Behavior 
 

Reactive Aggression 

Children’s Aggression Scale Provoked Physical Aggression 
Report of Reactive and Proactive Behaviors Reactive Aggression Child Report 
Report of Reactive and Proactive Behaviors Reactive Aggression Parent Report 
Peer Conflict Scale Reactive Aggression 
Peer Conflict Scale Reactive Overt Aggression 
Peer Conflict Scale Reactive Relational Aggression 
Peer interpersonal assessments Reactive Aggression 
Self-Report of Aggression and Social Behavior Measure Reactive Physical Aggression 
Self-Report of Aggression and Social Behavior Measure Reactive Relational Aggression 
Reactive-Proactive Aggression Questionnaire Reactive 
 

Proactive Aggression 

Children’s Aggression Scale Initiated Physical Aggression 
Report of Reactive and Proactive Behaviors Proactive Aggression Child Report 
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Report of Reactive and Proactive Behaviors Proactive Aggression ParentReport 
Peer Conflict Scale Proactive Aggression 
Peer Conflict Scale Proactive Overt Aggression 
Peer Conflict Scale Proactive Relational Aggression 
Self-Report of Aggression and Social Behavior Measure Proactive Physical Aggression 
Self-Report of Aggression and Social Behavior Measure Proactive Relational Aggression 
Reactive-Proactive Aggression Questionnaire Proactive 
 

Delinquency 

Antisocial Behavior Questionnaire Thefts 
Antisocial Behavior Questionnaire Vandalism 
Age of Crime 
Age of Violent Behavior Onset  
Child Behavior Checklist Delinquent Behavior 
The Sellin-Wolfgang Index of Crime Seriousness  
Official Record of Criminal Arrests  
Official Record of Criminal Charges  
Peer Delinquency Scale 
Physical Violence 
Self-Report of Delinquency Delinquency 
Self-Report of Delinquency Delinquency Variety 
Self-Report of Delinquency Non Violent Delinquency 
Self-Report of Delinquency Theft 
Self-Report of Delinquency Violence 
Self-Report of Delinquency Violent Delinquency 
Self-Reported Offending Theft 
Self-Reported Offending Threats 
Self-Reported Offending Vandalism 
Self-Reported Offending Violent Offenses 
 

Hyperactivity 

Adult Self-Report ADHD 
Child Behavior Checklist Attention Problems 
Dimensional Personality Symptom Item Pool for Children Hyperactive Traits 
Dimensional Personality Symptom Item Pool for Children Impulsivity 
Health of the Nation Outcome Scales for Children and Adolescents Overactivity 
Attentional Difficulty 
I7 Impulsiveness 
Personality Inventory for DSM-5 Impulsivity 
Schedule for Nonadaptive and Adaptive Personality Disinhibition 
Schedule for Nonadaptive and Adaptive Personality Impulsivity 
Symptoms and Normal-behavior Ratings Scale Hyperactive 
Symptoms and Normal-behavior Ratings Scale Inattention 
Youth Self Report AttentionProblems 
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Empathy 

How I Feel in Different Situations  
Dimensional Personality Symptom Item Pool for Children Lack of Empathy (rev scored) 
Basic Empathy Scale 
Questionnaire Measure of Empathic Tendency  
Interpersonal Reactivity Index EmpathicConcern 
Interpersonal Reactivity Index Fantasy 
Interpersonal Reactivity Index PersonalDistress 
Interpersonal Reactivity Index PerspectiveTaking 
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APPENDIX C: COMPLETE SET OF EEST STIMULI  
 

 

Anger: 
Don’t you have any real friends? 
Everything you say is stupid. 
I am better than you in so many ways. 
I broke your phone on purpose. 
I heard someone talking trash about you behind your back. 
I stole 20$ from your wallet. 
I think you cheated on the test. 
I told someone your secret. 
I told you to shut up. 
I’m going to hurt your friend. 
You always ruin everything. 
You are a disgrace. 
You are a huge idiot. 
You are a waste of my time. 
You are completely useless. 
You are so ignorant sometimes. 
You aren’t very smart. 
You really suck. 
You’re always wrong. 
You’re so stupid it’s unbelievable. 

 

Disgust: 
I found hair in my food. 
I haven’t showered in days. 
I haven’t washed my hair in weeks. 
I just blew my nose on my sleeve. 
I just picked off my scab. 
I never wash my hands. 
I never wear deodorant. 
I reuse my dirty Kleenex. 
I saw our waiter sneeze on our food. 
I saw someone spit into their hands. 
I wear dirty underwear. 
I’m chewing gum I found on the ground. 
I’m going to spit into my soda. 
It smelled like someone pooped in here. 
It smells like vomit in the bathroom. 
It smells like vomit. 
It smells like you stepped in dog poop. 
There is a fly in your food. 
Your desk looks like a bird pooped on it. 
Your lunch smells rotten. 
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Fear: 
I am going to make you bleed. 
I could easily hurt you. 
I could kill you if I wanted to. 
I don’t think you are safe here. 
I hope something bad will happen to you. 
I think something moved behind you. 
I think you are being followed. 
I want to hurt you. 
I want to make you suffer. 
I want to punch you. 
I will hurt you if you tell anyone my secret. 
I’ll be stalking you. 
I’ll be watching everything you do. 
I’ll kill your family. 
I’m about ready to hit you. 
I’m going to beat you up. 
I’m going to push you down the stairs. 
If you don’t leave now you’ll be sorry. 
You better watch your back. 
You can’t protect yourself from me. 

 

Happiness: 
I always feel better when I am with you. 
I always love spending time with you. 
I baked you cookies. 
I bought you a present. 
I found that thing you lost. 
I got you tickets to the concert you wanted to go to. 
I have an extra ticket to the movie–you should come. 
I like you. 
I love you. 
I love your new idea. 
I love your new shirt. 
I’m so glad to see you. 
You always make me smile. 
You are in great shape. 
You are really attractive. 
You are really smart. 
You are the nicest person I know. 
You look really good. 
You’re a great friend. 
You’re amazing 

Sadness: 
Everything you own is gone. 
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I can’t stand you. 
I don’t like you anymore. 
I don’t trust you. 
I don’t want to be friends anymore. 
I feel really distant from you. 
I forgot your birthday. 
I have no respect for you. 
I heard your best friend is moving away. 
I hope I never see your face again. 
I saw your friend get hit by a car. 
I used to think you were special. 
I’m disappointed in you. 
I’m not attracted to you. 
Leave me alone. 
None of your friends really like you. 
Our friendship is over. 
You abandoned me when I needed you most 
You really let me down. 
You’re not invited to my party. 
 

Neutral: 
I had a sandwich for lunch. 
I have soccer practice after school. 
I have to clean my room. 
I just finished a long book. 
I need to go grocery shopping. 
I saw a movie last night. 
I'm getting my hair cut tomorrow. 
I'm going on vacation soon. 
I'm going out for a jog. 
I'm going shopping today. 
I'm going to take a nap. 
I'm on my way to school. 
I'm taking my dog out for a walk. 
I'm writing a letter to my grandparents. 
My cousins are coming to visit me. 
My father is a teacher. 
My neighbor is mowing his lawn. 
My sister is in college. 
My uncle lives next door to me. 
Tonight I am going out to dinner. 
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