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ABSTRACT 

 Psychopathy is a serious personality disorder marked by grandiosity, callousness, 

impulsivity, and potentially antisocial behavior. Extensive research has examined the descriptive 

features and etiology of psychopathy. One way to further the knowledge regarding neural 

functioning related to psychopathic individuals is through electroencephalogram (EEG) research. 

EEG research offers an efficient method for examining brain functioning and has already been 

initiated in research on psychopathy. Previous research has supported the relation between P3 

ERP and psychopathic traits, and this relation was most robust with impulsivity and externalizing 

behavior. Despite the potential usefulness of EEG research, the bulk of research on psychopathy 

and EEG has been conducted at the adult level where a number of confounds (e.g., substance 

abuse, fighting, legal contacts, etc.) that are related to age can affect interpretation. Given the 

potential importance of examining this association in adolescents and the limited research on this 

topic in youthful populations, the current study examined the relationship between psychopathy 

and the P3 ERP. It was hypothesized that adolescent offenders with higher psychopathy scores 

would have reduced P3 amplitude, which was assumed to be unrelated to a third variable. 

  The sample for the current investigation consisted of 50 youth housed at a residential 

facility in a southeastern state. The participants were administered self-report measures of 

psychopathy, externalizing behavior, and conduct disorder. Afterward, participants’ performance 
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on a series of tasks were monitored and assessed through an EEG visual oddball task. Although 

the current study hypothesized that psychopathy would be negatively associated with the P3, the 

findings did not show the purported difference in the P3 response either at the total score level or 

the dimension level. These findings may indicate that differences in orienting to novel stimuli are 

not expressed in adolescents with psychopathic traits. Thus, neural functioning with respect to 

the P3 does not differ between those elevated in psychopathic traits compared to those low in 

psychopathic traits. This signifies that the P3 ERP deficit is not robust in psychopathic 

individuals or alternately, that the deficit exhibited in adults may be due to the sequelae that are 

related to having a psychopathic condition. 
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LIST OF ABBREVIATIONS AND SYMBOLS 

GM Grandiose-Manipulative 

CU Callous-Unemotional 

DI Daring-Impulsive 

a Cronbach’s index of internal consistency 

N Sample size of a population 

F Fisher’s F ratio: A ratio of two variances 

df Degrees of freedom: number of values free to vary after certain restrictions have been 
placed on the data  

 
M Mean: the sum of a set of measurements divided by the number of measurements  

in the set  

SD Standard Deviation: Value of the variation from the mean 

p Probability associated with the occurrence under the null hypothesis of a value as 
 extreme as or more extreme than the observed value  
 
r Pearson product moment correlation 

R2 Coefficient of determination, a measure of effect size 

β Beta: Regression coefficient for standardized data 

SE Standard Error: Measure of the statistical accuracy of an estimate 

< Less than
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CHAPTER 1 

INTRODUCTION 

 Cleckley (1941/1988), in his classic monograph posited that psychopathy was a serious 

personality disorder affecting both adults and children and delineated specific criteria for the 

condition. Specifically, Cleckley (1941/1988), theorized that psychopathy was composed of 16 

specific characteristics including superficial charm and good intelligence, absence of delusions, 

absence of nervousness, unreliability, untruthfulness and insincerity, and lack of remorse. 

Additionally, inadequately motivated antisocial behavior, poor judgment, pathological 

egocentricity, poverty of affect, loss of insight, general lack of response to interpersonal 

relations, fantastical behavior, suicide that is rarely carried out, an impersonal and trivial sex life, 

and failure to follow a life plan were symptoms in Cleckley’s original theory of psychopathy. 

These characteristics have been thought to represent interpersonal, affective, lifestyle, and 

antisocial characteristics that are generally considered maladaptive. 

Based on Cleckley’s original work, Hare developed the Psychopathy Checklist (PCL, 1980; 

PCL-R, 1991) in order to systematically assess the symptoms of psychopathy. This checklist 

advanced research on psychopathy at a fast pace and as a result, over the past several decades, 

substantial research has amassed to the point where psychopathy has been increasingly 

considered as a potential diagnostic category in major diagnostic and statistical manuals (DSM- 
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5, ICD-11). Indeed, since the work of Cleckley and the development of the PCL, psychopathy 

symptoms have been adopted in the form of a specifier into the American Psychiatric 

Association DSM-5 Conduct Disorder (CD) classification. The specifier used for CD was 

originally termed callous unemotional traits, but due to the stigmatizing nature of the term it was 

renamed Limited Prosocial Emotions (LPE). Paralleling the specifier option for child CD, an 

option to specify psychopathy symptoms for Antisocial Personality Disorder is in the Alternative 

Model for Personality Disorder section has been advanced (APA, 2013). These changes might 

also be included in the World Health Associations ICD-11. 

The inclusion of the LPE specifier for CD and the psychopathy-like specifier for the adult 

model of antisocial personality has been based the on substantial research on the concept of 

psychopathy across the lifespan (Salekin & Lynam, 2010). However, these specifiers are limited 

in their content and typically only represent one facet of psychopathy. Although the specifiers 

highlight the importance the construct has garnered over time, the findings for the broader 

construct of psychopathy differ from findings on the stand-alone construct of CU traits (Salekin, 

2015, 2016). Given the potential concern that even the specifiers under represent psychopathy, 

this paper focuses on the broader construct of psychopathy.  

The importance of psychopathy is further underscored in terms of its clinical importance 

in that the broader construct of child psychopathy has been shown to have many of the same 

correlates of adult psychopathy. Specifically, research has shown that children with psychopathy 

are noted to be impulsive and have low regard for others (Barker, Oliver, Viding, Salekin, & 
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Maughan, 2011), show a preference for risky activities (Barker and Salekin, 2012; Barry et al., 

2000), may initiate substance use earlier (Kosson et al., 2002), show fearlessness and 

coldheartedness (Salekin et al., 2005), and have shallow affect (Forth et al., 2000). Recently, 

researchers have focused on examining neural functioning and brain images of individuals with 

elevated psychopathic traits in order to better understand the cognitive processing of 

psychopathic individuals. Although this research is still in its infancy, especially with respect to 

children and adolescents, studies using EEG are beginning to appear in the literature. The 

following two sections present information on child psychopathy and, in particular, its 

relationship to crime and cost to society. Additionally, information on the history of EEG 

assessment as well as the research on the P3 ERP, and the connection between psychopathy and 

P3 ERP is outlined. 

Psychopathy and the Juvenile Justice System 

 It is well known that most lifetime adult offenders who are high in psychopathy have 

committed crimes as juveniles (Hare, 1991, 2003). Because of this, there are serious implications 

in the juvenile justice system to be gained by better understanding psychopathy in children and 

adolescents. The Justice Policy Institute found that in the most expensive incarceration options 

nationwide, taxpayers paid on average $148,767 per youth (JPI, 2014). On top of the cost to 

incarcerate these young individuals, the long-term costs (e.g., cost of recidivism, lost future 

earnings of youth, lost future government tax revenue, additional Medicare/Medicaid spending, 

and cost of sexual assault on youth) that states and local governments lose are between $5 - $21 
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billion dollars per year (JPI, 2014). There were approximately 93,000 youth incarcerated in 

juvenile justice facilities across the United States in 2009 (JPI, 2009). Arguably, all of these 

youth are involved in antisocial behavior and some of them are probably high in psychopathic 

traits and could become lifetime offenders. In order to combat this, the juvenile justice system 

functions very differently from its adult counterpart. The juvenile justice system is rehabilitative 

instead of punitive. Courts have increasingly considered juvenile offenders developmentally less 

mature than adults and thus deem them less blameworthy and more able to change than adult 

offenders (Juvenile Law Center, 2015). Because of this, the state provides treatment for 

adolescent offenders who are incarcerated.  

 Therefore, a better understanding of psychopathy and potentially the neural correlates of 

psychopathy could literally be life changing for these youth. Understanding neural processing 

deficits associated with psychopathy and antisocial behavior more generally could lead to better 

options for prevention and treatment development and implementation. This could have a major 

impact on the ability of the juvenile justice system to effectively rehabilitate these offenders. 

This leads to the need for researchers to focus on neural correlates associated with psychopathy 

and antisocial behavior at a young age in order to better understand the etiology of the disorders.  

History of Psychopathy and EEG Assessment 

 Beginning as early as the 1940’s, researchers have studied psychopathy using 

electroencephalogram (EEG). It has been long thought that there must be abnormality in brain 

functioning associated with psychopathic personality disorder. Hill and Watterson (1942), 
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studied subsets of psychopathy associated with “dysrhythymia,” or alpha frequencies that fell 

outside of an admittedly arbitrary norm. In more recent years, many researchers have conducted 

studies examining psychopathy using EEG to determine if there are differences in neural 

processing of psychopathic versus non-psychopathic individuals (Kiehl, Bates, Laurens, Hare, & 

Liddle, 2006; Jutai, Hare, & Connolly, 1987; Raine & Venables, 1988). These imaging studies 

have primarily been performed with adults, but recently have also been extended to youth. 

Reviewed below are several of the key findings garnered from EEG studies with those 

individuals with elevated psychopathic traits. The studies covered below focus on psychopathy 

and the P3 ERP component, as it is this specific component that has been studied most in relation 

to psychopathy (Kiehl et al., 1999; Gao & Raine, 2009; Venables & Patrick, 2014). 

Psychopathy and the P3 ERP Component  

There are many areas of the brain that help to control inhibition and impulsivity in adults 

and children. The visual P300 ERP has been particularly associated with impulsivity and as such 

has been related to psychopathy. The P300 (also referred to as P3) ERP occurs approximately 

300 milliseconds after the presentation of a stimulus. P3 amplitude is related to cognitive and 

neural processing with increasing size reflecting enhanced processing capability (Polich, 2003). 

The interaction between the hippocampal temporal/parietal junction and the frontal cortex has 

been suggested to be involved in generating the P3 waveform (Polich, 2007). Consequently, 

studies have found that there are structural and functional abnormalities in these regions in 

antisocial populations (Raine & Yang, 2006). It has been found that P3 amplitude is lower in 
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individuals with high impulsivity and externalizing behaviors than in controls groups. P3 

amplitude is reportedly best measured from the midline electrodes placed on an EEG cap in 

adults, but some studies suggest posterior sites in children and adolescents (Gao & Raine, 2009). 

Much of the research, to date, correlates P3 amplitude with impulsivity, externalizing behaviors, 

substance abuse disorders, and antisocial personality disorder in adults. Fewer studies have 

examined the relationship between P3 and psychopathy in children or adolescents. 

A study by Kiehl, Hare, Liddle, and McDonald (1999) examined whether there were 

significant differences in P3 ERP between criminal psychopathic and non-psychopathic adult 

individuals during a visual oddball task. They used a visual oddball computer task to measure 

impulsivity utilizing target and non-target stimuli (Kiehl et al., 1999). A deficit in P3 amplitude 

was only found in the target stimuli but not in non-target stimuli. According to the authors, these 

findings imply that psychopathic individuals have a more difficult time rapidly switching their 

attention to target stimuli. This deficit in attention contributes to the impulsivity factor of 

psychopathy and may be related to thought disorder leading to impulsivity.  

 Patrick, Durbin, and Moser (2012) summarized what is known about the amplitude of P3 

component of ERP and what this knowledge regarding psychopathy and P3 implies. The 

researchers note that, to date, reduced amplitude of P3 response is the best physiological 

indicator of risk for and evidence of externalizing problems including impulse control problems 

and disorders (Patrick et al., 2012). Specifically, children at risk for or demonstrating 

externalizing disorders, boys with rule-breaking habits, as well as those diagnosed with ADHD 
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have shown reduced P3 amplitude. Patrick and colleagues (2012) stated that it is imperative to 

understand the impact of P3 amplitude as a risk factor in children in relation to disinhibition and 

externalizing behaviors in adulthood. In understanding this relationship, progress can be made in 

understanding how these disorders and behaviors change developmentally.  

Highlighting the convergence of findings in this area, Gao and Raine (2009) conducted a 

meta-analysis of 38 studies on P3 amplitude and found that antisocial individuals, but not 

psychopaths, have reduced P3 amplitude and longer P3 latencies when presented with target 

stimuli. This deficit in P3 functioning could predispose a subgroup of individuals to antisocial 

and criminal behavior, but might not actually be a neurocorrelate of the interpersonal and 

affective factor of psychopathy (Gao & Raine, 2009). They also found that a deficit in the P3 

was much greater in adolescents and that the deficit got smaller and closer to normal in adults 

(Gao & Raine, 2009). This highlights the importance of understanding P3 functioning 

development across age groups. 

Gao and colleagues (2010), using a longitudinal design with adults, found marginal 

evidence of a relationship between externalizing pathology and the early functioning of P3. The 

researchers took measures of antisocial behavior at age 11 and criminal behavior at age 23 and 

compared them to P3 amplitude during a continuous performance task (modified visual oddball). 

The main finding of this study was that reduced P3 amplitude at age 11 was associated with 

criminal behavior at age 23. Reduced P3 amplitude was associated with higher antisocial 

behavior at age 11 and at age 23. Gao and colleagues (2010) stated that reduced P3 amplitude is 
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related to poorer attentional processing of stimuli as supported by previous literature (Kiehl et 

al., 1999, Patrick et al., 2006). Gao and colleagues (2010) also stated that P3 impairments have 

been associated with antisocial and psychopathic behaviors in adults and adolescents 

(externalizing disorders also supported by Patrick et al., 2012). 

 In Gao and Raine (2009), the researchers also highlighted that in other studies it had been 

proposed that a lower P3 amplitude is “an index for genetic vulnerability for a broad spectrum of 

disinhibited psychiatric disorders, including childhood disruptive disorders, antisocial behavior, 

substance use disorders, and personality traits related to behavioral undercontrol,” (Iacono et al., 

2002). When thinking about P3 and its correlation with higher rates of disinhibited behavior, it 

would seem that the juvenile justice system would be a prime place to study these effects. The 

current study also extended that research to risk of future offending scores as well, which should 

be negatively correlated with P3 based on Gao and colleague’s (2010) findings in their 

longitudinal study.  

Although the studies mentioned above found lower P3 amplitude to be correlated with 

psychopathic traits, there is some research to suggest the opposite. Some studies have found P3 

to be enhanced in psychopaths when compared to non-psychopathic controls (Raine & Venables, 

1988). In their meta-analysis of 38 P3 studies, Gao and Raine (2009), found that psychopathic 

individuals differed from individuals with antisocial personality disorder in that they had larger 

P3 amplitude and no latency effects. This suggests that there is something inherently different in 

brain functioning of psychopathic individuals than in non-psychopathic individuals with 
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externalizing behaviors. This could be because this is a smaller subset of the disorder and there 

are some differences in processing in that psychopathic individuals actually can orient to stimuli 

easily in cognitively non-demanding tasks. Kiehl and colleagues (2006) suggested that this is 

because of paradigm differences in these two groups of people. Psychopathic individuals are 

sensation-seeking in nature and can orient readily to targets that interest them; however, an 

oddball task is monotonous and the low cognitive demands might bore them. Some studies found 

smaller P3 amplitudes in oddball tasks, but enhanced P3 amplitudes in psychopaths in a 

continuous performance task, further supporting the idea that the amplitude deficit could 

possibly be related to the level of interest and cognitive demand of the task (Gao & Raine, 2009).  

Contrary to this, other studies have found no differences in P3 amplitude when 

comparing psychopaths and non-psychopaths (Jutai et al., 1987; Syndulko et al., 1975). This 

could be for the reasons mentioned above (that psychopaths can actually orient well to targets in 

an oddball task) or because of some other mechanism that is present in psychopathy. The 

variability in the findings of these studies further highlight the need for additional research on 

this topic in order to develop increasingly firm conclusions on P3 and its function in 

psychopaths. The current study attempted to reduce these equivocal findings by examining P3 

amplitude with total psychopathy scores and trait impulsivity scale scores. The goal was to parse 

apart the functioning of P3 in individuals high or low in psychopathic traits and high in antisocial 

behavior and impulsivity.  

 It is important to note that in the past, researchers have used various computer tasks to 
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examine the P3 ERP component. Several computer tasks are well designed for eliciting this ERP. 

Specifically, the visual oddball task is especially effective at eliciting P3 ERP. The visual oddball 

task can be used to measure whether a participant is able to rapidly switch attention when 

presented with novel stimuli. The P3 waveform presents after very few numbers of trials in a 

visual oddball task and is easily measured in a relatively quick amount of time making visual 

oddball an increasingly ideal task for this study.  

Gaps in the Literature 

Given that the P3 amplitude appears to be strongly related to externalizing disorders in 

adulthood, it is important to examine this relationship further in children and adolescents. In their 

review, Patrick, Durbin, and Moser (2012) point out that much of this research has been 

conducted in adulthood and to a lesser extent in late adolescence. Although there are some 

studies on this topic with younger adolescents, they are few in number and the results have not 

always been consistent. It is also important to build a larger research base in understanding the 

functioning of P3 and various ages and how it changes as an individual goes through a variety of 

developmental changes. The increase of functioning of P3 as an individual ages, suggested by 

Gao and Raine (2009) further supports the need to understand P3 ERP and how it is related to 

behavior and develops over time. 

In addition, it is important to examine research that involves adolescents with high levels 

of psychopathic characteristics, which can be found in samples of youth who are placed in secure 

residential facilities. Aside from Gao and Raine (2009), whom examined the relationship 
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between neurocognitive functioning and future offending, to the author’s knowledge no studies 

have directly examined neural functioning in relation to risk of future offending scores. 

Understanding the relationship between P3 amplitude, psychopathy, and risk helps understand 

the neural processes involved in psychopathy and antisocial behavior and could be very 

beneficial in creating more developmentally sensitive intervention programs. 

The Current Study 

Despite considerable research on the construct of psychopathy in childhood, there is still 

comparatively little research on the neurological processes and the executive functioning of 

youth with psychopathic traits. And, as has been seen with the adult literature, there are some 

inconsistencies in the findings that require further clarification. Therefore, the next logical step in 

research on adolescent psychopathy is to extend research inquiry into examining the 

physiological processes associated with adolescent psychopathy. With this aim in mind, the 

current study focused in on the neural functioning of adolescents with varying degrees of 

psychopathy. Specifically, this study examined neuropsychological functioning using EEG. This 

study had three specific hypotheses. First, based on previous research, it was hypothesized that 

there would be a negative correlation between total scores on the Antisocial Process Screening 

Device (measure of psychopathy) and the P3 amplitude in response to visual stimulus presented 

during the visual oddball task. Second, it was hypothesized that P3 amplitude during the Visual 

Oddball Task would negatively correlate with the impulsivity subscale of the APSD. Third, it 

was expected that lower P3 amplitude would negatively correlate with higher externalizing and 
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CD as measured by the risk scale of the Risk Sophistication Treatment Inventory – Self-Report 

(Salekin & Iselin, 2008).
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CHAPTER 2 

METHODOLOGY 

Participants  

Participants for the current study were 50 male youth ranging in age from 13-18 years 

old, with a mean age of 15.12 (SD = 1.10) and a mean grade level of 8.9 (SD = 1.03) recruited 

from a juvenile correctional/residential facility in a southeastern state. The sample was 71.4% 

African-American, 21.4% Caucasian, 2.4% Asian/Pacific Islander, 2.4% Hispanic/Latino, and 

2.4% Biracial. Youth had committed a variety of index crimes ranging from more serious 

offenses that resulted in being held in higher security settings to less severe crimes resulting in 

less restrictive housing placements within the broader residential facility. Over one-third (35.7%) 

of the youth had violated probation, 14.3% had committed a robbery, and, the remaining 50% 

had committed various crimes such as theft, receiving stolen property, various drug offenses, 

manslaughter, and murder. 

Procedure 

IRB approval was sought and obtained from a southeastern university and the 

Department of Youth Services in that state. Following IRB approval, facility officers selected the 

participants initially. A trained researcher from a southeastern state then approached participants 

to ask for their assent. Participants were recruited from two programs. The first program was a 
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lower risk treatment program in which the youth are incarcerated for 90 days. The second 

program from which participants were recruited was the general population. The length of stay

 for the youth was a minimum of three months, but the vast majority of sentences ranged from 

six months to two years, with a mean stay at the time of data collection of 129 days.  

Participants were informed that their participation would help garner further knowledge 

regarding personality and brain functioning as well as inform a separate treatment study. 

Participants were not provided compensation. Also, to avoid subtle coercion, it was emphasized 

that their participation would not affect their time at the facility in any way (e.g., shorten their 

sentence, treatment by staff, special privileges, etc.) and similarly that lack of participation 

would not negatively impact their stay at the facility in any way. The researcher also explained in 

detail the confidentiality of the study in that none of their responses or results would be shared 

with any other person (e.g., probation officers, staff, case managers, parents, etc.). However, the 

participants were also informed of the limitations of confidentiality. If they indicated to the 

researcher the intent to harm themselves/someone else or informed the researcher of any physical 

or sexual abuse, the researcher was legally bound to report this. Participant assent was obtained 

during the first study session.  

 Participants were not excluded based on any type of assessment scores on self-report 

measures. However, there were two exclusion criteria for the study that were key for collecting 

clean EEG data. First, because of the EEG component of the study, participants were excluded if 

they were left-handed. This exclusion was made because localization of people who are left-
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handed may substantially differ from those who are right-handed and represent the majority of 

the sample. Including left-handed people would have potentially created substantial unnecessary 

noise in the data. Second, participants were also excluded if the researchers could not accurately 

place the electrode due to hairstyle. These were the only two exclusion criteria of the study; 

however, no participants in this sample were excluded based on these criteria.  

 The study was divided into two different sessions. Each session lasted one to two hours. 

In the first session of the study, the participant completed a demographics questionnaire, a 

questionnaire about previous offenses, and a questionnaire about time spent in custody. 

Participants then completed the battery of self-report measures. If a student did not comprehend 

a word or question, the researcher verbally explained the meaning of the word or broader 

sentence. This concluded the first portion of the study protocol. 

 In the second part of the study protocol, the EEG tasks were administered. Participants 

were located in a room (within visibility of other staff) in the correctional facility with only the 

researcher and participant present. The quietest room in the facility was selected (i.e., a 

classroom) for the EEG assessment. A white noise machine (Dohme) was used to reduce 

auditory distractions while the participants completed the tasks. To set up the cap and ensure 

good conductivity, a gel was applied (Abralyte) to create conductance from the skin to the 

electrode after the skin was degreased with alcohol and exfoliated. The researcher used a 

separate impedance monitor to ensure that the impedance for each site was below 10 K Ohms. 

After all eight channels (right earlobe, Fp1, F3, F4, CZ, PZ, P3, and P4) were set up, the 
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participants were given general instructions for completing the computer tasks. The instructions 

were visible on the screen (i.e., standard screen parameters of 1024 x 768) in front of the 

participant, but were also read aloud by the researcher to accommodate students with lower 

reading levels. This second part of the study protocol required approximately one hour of the 

participants’ time.  

Measures  

Antisocial Process Screening Device (APSD; Frick & Hare, 2001). The APSD is a 

parent/teacher inventory originally developed to index psychopathic traits in children ages 6-13. 

A self-report version for adolescents was subsequently developed. The current study used the 

self-report version for children and adolescents. This version of the APSD has 20 items that are 

rated on a three-point scale (0 = not at all true, 1 = sometimes true, 2 = definitely true). The 

APSD includes questions such as “Your emotions are shallow” and “You lie easily and 

skillfully.”  The measure was developed based on the Psychopathy Checklist - Revised (PCL-R; 

Hare, 1991). Therefore, each question on the APSD is designed to assess an item on the PCL-R. 

The APSD is designed to measure interpersonal, affective, and lifestyle/impulsivity factors 

broken down into three distinct subscales. Those subscales are grandiose-manipulative (GM), 

callous-unemotional (CU), and daring-impulsive (DI). The APSD has been found to have 

generally good reliability and validity in several studies (r = -.38, -.41, p < 0.01) (Kruh, Frick, & 

Clements, 2005; Loney, Frick, Clements, Ellis, & Kerlin, 2003).  
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Risk-Sophistication-Treatment Inventory – Self-Report (RSTI-SR; Salekin & Iselin, 
2008).  

The RSTI-SR is a self-report measure designed to assess risk, sophistication-maturity, 

and treatment amenability. The RSTI-SR was developed from the RSTI (Salekin, 2004). Sample 

items from the RSTI-SR are “I am aware of my difficulties,” “I have some problems that 

continue to get me into trouble,” “I feel bad if I cause others discomfort or harm.” The RSTI-SR 

items are rated on a three-point scale (0 = no, 1 = some, 2 = yes). The RSTI-SR has been found 

to have good reliability and validity (Lee, Salekin, & Iselin, 2010). There are now studies in 

press to determine the psychometrics of the RSTI-SR (Salekin et al., in press), and the results 

look promising.  

Instruments  

Electroencephalogram (EEG). The EEG amplifier that was used is a product of Avatar 

EEG Solutions, Inc. based in Calgary, Alberta, Canada. It is a 3000 series model amplifier. The 

amplifier has eight channels, a ground channel, and a single-ended reference channel. The eight 

biopotential measurement channels have 500 Hz storage. The amplifier has a 24-bit sample size, 

gain 12, and range 750 mVpp. The recordings are stored on a removable microSDHC card. The 

amplifier is small and portable, which allowed the researcher to easily transport it to the juvenile 

detention facility. The eight sites that were recorded were the right earlobe, Fp1, F3, F4, CZ, PZ, 

P3, and P4. These sites are located on the frontal and parietal lobes. The ground channel was 

connected to the left earlobe. The single-ended reference electrode was connected in a central 

location near the Fz site (AFz).  
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DMDX. DMDX is a stimulus presentation program that was used to administer tasks while the 

EEG was recording. DMDX recorded the latency of the responses and the percent error of each 

task for each participant. Baseline was recorded for eight minutes alternating between eyes open 

and closed; however, baseline data was not analyzed for this study. The visual oddball task was 

administered next, which measured the attention change between target stimuli and non-target 

stimuli. In the visual oddball task used in this study, 80% of the pictures presented were non-

target and 20% of pictures presented were target pictures. There were three blocks of pictures in 

the visual oddball task. There was first a round of 10 practice trials in which the participant 

practiced determining whether the target picture is shown for a long or short amount of time. At 

the beginning of each block, a grid of five target pictures was shown. The participant was 

required to remember the target pictures for the entirety of that block. For each block of the task, 

target pictures and non-target pictures were shown in a block-randomized style. When a target 

picture appeared on the screen, the participant had to indicate whether the picture was on the 

screen for a long or short amount of time. When a non-target picture was presented, the 

participant did not respond. During the first block of the task, neutral pictures were shown as the 

target stimuli. In the second block of the task, positive pictures were shown as the target stimuli, 

and in the third block negative pictures were shown as target stimuli. DMDX recorded the 

percent error on the task (how many the participant answered incorrectly) as well as the latency 

of response of the participant. This task was designed to measure how easily the participant can 

maintain attention and switch attention when presented with target and non-target stimuli. 
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CHAPTER 3 

DATA ANALYSIS 

Data Preparation 

 The EEG data in its raw form requires treatment in the form of cleaning before it can be 

analyzed. This is because the data contains artifacts that can affect the findings. The EEG data 

was cleaned and reduced using MATLAB version R2014a (Mathworks, 2012). EEGLab, a 

Matlab plug-in, was used for preliminary data cleaning (Delorme & Makeig, 2004). The data 

was prepared first by entering channel locations and numbers and editing event codes. The 

researcher then visually examined the data for artifacts and removed any artifact present. After 

this step was complete, the researcher used the Matlab package ERPLab to complete cleaning the 

data (Lopez-Calderon & Luck, 2014). In this program, the data was re-referenced to the right 

earlobe (ex. ch2 = ch2 – 0.5ch1). The event codes were coded into bins (bin 1 = non-target trials, 

bin 2 = rare target trials). A third bin (bin 3 = rare - frequent trials) was created. The bins were 

then epoched (200 ms before stimulus and 700 ms after stimulus). A baseline correction was run 

(-200 ms to 0 ms), which subtracts the mean prestimulus voltage from the ERP to avoid a voltage 

offset after the stimulus. After all of these steps were completed, an average ERP was computed. 

The average ERP for each bin was subsequently used in the following analyses. 
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EEG Data Analyses 

 For the first analysis of the ERP values, mean amplitude (300-700 ms) was computed for 

bins 1 and 2 (non-target and target trials) for the midline channels (Pz and Cz). This is the most 

conservative way to examine the data (Lopez-Calderon & Luck, 2014) and can encompass 

amplitude and latency effects. All of the analyses were conducted using the Measurement Tool 

on ERPLab. For the second analysis of ERP values, peak amplitude was computed for bins 1 and 

2 of the same midline channels. Parameters of 250-350 ms were set for peak amplitude with a 

point value of 2 (4 ms on either side of these parameters). This function measured the highest 

point within the set parameters. All of these values were computed for the midline electrodes and 

bins 1 and 2. 

Primary Data Analysis 

Primary data analyses were conducted using SPSS. Simple linear regression was run to 

determine the correlation between psychopathy total scores and various P3 amplitude measures. 

Multiple regressions were run to determine the amount of variance accounted for by the subscale 

scores on the APSD and RSTI-SR on the P3 amplitude totals. The alpha level used was p < 0.05. 

Any participants with missing EEG data were not included in analyses (e.g., missing data due to 

equipment malfunction, problems with transferring data, or problems with participant 

completion, etc.). Also, if more than 50% of the trials contained artifact (acceptable for a clinical 

population; Kappenman lecture, 2015), that participant was excluded from the analyses. Missing 

items on the self-reports were left blank during analysis; however, if more than a one fourth of 
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items were missing, that participant was excluded from analysis. Of 50 participants, 11 were 

excluded based on the above criteria. 
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CHAPTER 4 

RESULTS 

Descriptive Statistics 

The means (M) and standard deviations (SDs) were calculated for all study variables. The 

mean psychopathy score was 16.90 (SD = 4.96). The mean scores for the dimensions were also 

calculated. The mean score for grandiose-manipulative (GM) was 5.10 (SD = 2.47), while the 

mean for callous-unemotional (CU) was 5.69 (SD = 2.53), and the mean for daring-impulsive 

(DI) was 5.98 (SD = 1.80). The mean scores for the RSTI-SR primary scales were 14.26 (SD = 

6.52), 41.85 (SD = 8.33), and 20.00 (SD = 4.05), for risk, sophistication-maturity, and treatment 

amenability, respectively. See Table 1 for the descriptive statistics for study variables.  

Table 1 
Descriptive Statistics of Participants 
 M SD Range Skew Kurtosis 
Age 15.12 1.10 13-17 -0.13 -0.22 
Grade Level 8.93 1.03 7-11 0.10 -0.05 
APSD Total 16.90 4.96 9-32 0.65 0.72 
   Grandiose-Manipulative 5.10 2.47 1-13 0.74 1.15 
   Callous-Unemotional 5.69 2.53 2-13 0.68 0.45 
   Daring-Impulsive 5.98 1.80 2-10 0.20 -0.42 
RSTI-SR - - - - - 
   Risk 14.26 6.52 0-31 0.34 0.10 
   Sophistication-Maturity 41.85 8.33 27-56 -0.18 -1.23 
   Treatment Amenability 20.00 4.05 10-28 0.20 0.10 
Note: N = 39; M = mean; SD = standard deviation 
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Correlational Analyses 

In order to analyze the relationship of all study variables, Pearson product-moment 

correlations were produced. As can be seen in Table 2, the total psychopathy score and subscales 

scores were highly correlated (r’s rage from 0.66 - 0.76, p < 0.001). Psychopathy total scores 

were also associated with the RSTI-SR total scores for risk, developmental maturity and 

treatment amenability. Psychopathy total score was positively correlated with risk total score (r = 

0.74, p = 0.00). There was no significant correlation between psychopathy total score and 

sophistication-maturity total score (r = 0.19, p = 0.24). The psychopathy total score was 

negatively correlated with the treatment amenability total score (r = -0.32, p = 0.04). The 

psychopathy total score was also correlated with mean P3 amplitude for target and non-target 

pictures and peak P3 amplitude for target and non-target pictures. The psychopathy total score 

was not significantly correlated with mean P3 amplitude of target pictures (r = 0.07, p = 0.69), or 

non-target pictures (r = 0.01, p = 0.94). The psychopathy total score also was not significantly 

correlated with peak P3 amplitude of target pictures (r = -0.11, p = 0.53), or non-target pictures 

(r = -0.01, p = 0.95).  

Because of the high correlation among subscale scores on the APSD, partial correlations 

were also generated for the psychopathy subscale variables and the mean and peak P3 ERP for 

target and non-target pictures in order to understand the relationship among these variables. 

Partial correlations for mean P3 amplitude for target pictures and GM (r = -0.05, p = 0.75), CU 

(r = 0.25, p = 0.13), and DI (r = -0.16, p = 0.36) were not significant. Additionally, partial 
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correlations for mean P3 amplitude for non-target pictures and GM (r = -0.01, p = 0.94), CU (r = 

0.15, p = 0.39), and DI (r = -0.06, p = 0.72) were not significant. The subscales of psychopathy 

were then partially correlated with peak P3 amplitude of target and non-target pictures. These 

correlations showed that GM was positively correlated with peak P3 amplitude of target pictures 

(r = - 0.02, p = 0.92), the CU traits were positively correlated with P3 peak amplitude (r = 0.17, 

p = 0.33), and the DI traits were negatively correlated with the P3 peak response (r = -0.24, p = 

0.17). Partial correlations for peak P3 amplitude of non-target pictures and GM (r = -0.02, p = 

0.90), CU (r = 0.05, p = 0.77), and DI (r = -0.13, p = 0.45) were not significant. See Table 2, 

which exhibits the Pearson product-moment correlations for the study variables. 

In addition to correlational analysis of each study variable, a t-test was run to determine 

whether the P3 amplitude of target and non-target pictures were significantly different. The 

difference between the mean amplitude for target pictures and non-target pictures was not 

significantly different (MA-T M = 0.62; MA-NT M = 1.65; p  = 0.11). The difference between 

the peak amplitude for target and non-target pictures was significantly different (PA-T M = 9.22; 

PA-NT M = 8.89, p = 0.00). For peak amplitude, the peak amplitude for target pictures was 

significantly larger than for non-target pictures, which would be expected in the Oddball Task. 
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Table 2 
Bivariate Pearson Product-Moment Correlations 
 RSTI-R RSTI-M RSTI-T APSD MA-NT MA-T PA-NT PA-T 
RSTI-R --        
RSTI-M 0.26 --       
RSTI-T -0.23 0.04 --      
APSD 0.74** 0.19 -0.32* --     
MA-NT 0.12 0.04 0.15 0.01 --    
MA-T 0.05 0.17 0.30 0.07 0.05 --   
PA-NT 0.02 -0.05 0.16 -0.11 0.70** 0.24 --  
PA-T -0.04 0.34* 0.28 0.00 0.03 0.69** 0.28 -- 
Note: ** p < 0.01; * p < 0.05 
RSTI-R = RSTI-SR risk total score; RSTI-M = RSTI-SR sophistication-maturity total score; 
RSTI-T = RSTI-SR treatment amenability total score; APSD = APSD total psychopathy score; 
MA-NT = Mean amplitude of non-target pictures; MA-T = Mean amplitude of target pictures; 
PA-NT = peak amplitude of non-target pictures; PA-T= Peak amplitude of target pictures 
 
Regression Analyses: Psychopathy and P3 

Simple Regressions 1 & 2: Psychopathy Total Score and Mean P3 Amplitude 

 Several separate multiple regression analyses were run in the following sections. First, a 

simple regression was run in which psychopathy total score was entered as a predictor variable 

and the dependent variable was P3 mean amplitude for target pictures. Simple regression was run 

in order to understand the variance in mean P3 amplitude explained by total psychopathy scores. 

For psychopathy total score and P3 mean amplitude, R2 = 0.00 for the overall model, with an 

adjusted R2 = -0.02. Total psychopathy score did not predict mean P3 amplitude of target 

pictures, F(1, 37) = 0.16, p = 0.69. Second, the total psychopathy scores were also regressed with 

the mean amplitude of non-target pictures using the same techniques. Total psychopathy score 

did not predict mean P3 amplitude of non-target pictures, F(1, 37) = 0.01, p = 0.94, R2 = 0.00, 

adjusted R2 = -0.03. 
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Simple Regressions 3 & 4: Psychopathy Total Score and Peak P3 Amplitude 

To account for the variance in peak P3 amplitude explained by psychopathy total score, 

the third and fourth simple regressions were run. The regressions had psychopathy as the 

predictor variable, but examined P3 peak amplitude for non-target pictures as the dependent 

variable. The total psychopathy score did not predict peak P3 amplitude of target pictures, F(1, 

36) = 0.00, p = 1.00, R2 = 0.00. In the next regression, the total psychopathy score also did not 

predict the peak P3 amplitude of non-target pictures, F(1, 36) = 0.41, p = 0.53, R2 = 0.01. 

Multiple Regressions 1 & 2: Psychopathy Subscale Scores and Mean P3 Amplitude 

In order to measure the variance in mean P3 amplitude accounted for by the psychopathy 

subscale scores, multiple regressions were run. The subscales of psychopathy (GM, CU, and DI) 

were entered as the predictor variables and mean P3 amplitude of target and non-target pictures 

were the dependent variables. There was independence of residuals, as assessed by the Durbin-

Watson statistic of 2.34. All variables were visually examined for linearity using scatter plots and 

assumptions of linearity were met. There was homoscedasticity, as assessed by visual inspection 

of a scatter plot of studentized residuals versus unstandardized predicted values. 

Multicollinearity assumptions were met using VIF ( < 10) and tolerance values ( < 0.1). 

Assumptions of residuals, leverage, and normality were also met. R2 for the overall model was 

7.7%, with an adjusted R2 of -2%, indicating that this model is not a good fit for the data. The 

subscales of APSD did not predict mean P3 amplitude of target pictures, F(3, 35) = 0.98, p = 

0.42.  The beta coefficients for each of the subscales were as follows: grandiose-manipulative β 
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= -0.06, p = 0.75; callous-unemotional β = 0.27, p = 0.13; and daring-impulsivity β = -0.17, p = 

0.36.  

 The variance accounted for in P3 mean amplitude of the non-target pictures was also 

determined using multiple regression. There was an independence of residuals as assessed by the 

Durbin-Watson statistic of 2.19. All other assumptions were also met. As expected, R2 for the 

overall model was 2.2%, with an adjusted R2 of -6% indicating this model was not a good fit for 

the data. The subscales of the APSD did not predict mean P3 amplitude of non-target pictures 

F(3, 35) = 0.26, p = 0.85. The beta coefficients for each of the subscales were as follows: 

grandiose-manipulative β = -0.02, p = 0.94, callous-unemotional β = 0.15, p = 0.39, and daring-

impulsivity β = -0.07, p = 0.72. Beta coefficients can be found in Table 3. 

Table 3  
APSD & Mean Amplitude Multiple Regression Analyses 
Target Pictures B SEB β  
   GM -0.03 0.10 -0.06 
   CU 0.15 0.10 0.27 
   DI -0.14 0.15 -0.17 
Non-target Pictures    
   GM -0.01 0.10 -0.12 
   CU 0.09 0.10 0.15 
   DI -0.05 0.15 -0.07 
Note: *p < 0.05; B = unstandardized regression coefficient; SEB = standard error of the 
coefficient; β = standardized coefficient  
 
Multiple Regressions 3 & 4: Psychopathy Subscale Scores and Peak P3 Amplitude 

In order to understand the amount of variance in peak P3 amplitude accounted for by 

psychopathy subscale scores, multiple regressions were run with psychopathy subscales entered 

as predictor variables for peak P3 amplitude for target and then for non-target pictures. The last 
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multiple regression had the same predictor variables, psychopathy subscale scores, but had peak 

P3 amplitude as the dependent variable. There was an independence of residuals as assessed by 

the Durbin-Watson statistic of 2.40. All other assumptions were also met. R2 for the overall 

model was 7%, with an adjusted R2 of -1% indicating that this model was not a good fit for the 

data. The subscales of the APSD did not predict peak amplitude of P3 in target pictures, F(3, 34) 

= 0.85, p = 0.48. The beta coefficients for each of the subscales were as follows: grandiose-

manipulative β = 0.02, p = 0.10; callous-unemotional β = 0.18, p = 0.33; and daring-impulsivity 

β = -0.25, p = 0.17. 

 The amount of variance in P3 peak amplitude accounted for by the APSD subscales was 

examined using multiple linear regression. There was an independence of residuals as assessed 

by the Durbin-Watson statistic of 2.15. All other assumptions were also met. R2 for the overall 

model was 2%, with an adjusted R2 of -6%. The subscales of the APSD did not predict peak 

amplitude of P3 in non-target pictures, F(3, 34) = 0.24, p = 0.87. The beta coefficients for each 

of the subscales were as follows: grandiose-manipulative β = -0.03, p = 0.90, callous-

unemotional β = 0.05, p = 0.77, and daring-impulsivity β = -0.14, p = 0.45. The beta coefficients 

for the subscales of each target and non-target pictures can be found in Table 4. 
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Table 4  
APSD & Peak Amplitude Multiple Regression Analyses 
Target Pictures B SEB β  
   GM -0.03 0.10 -0.06 
   CU 0.15 0.10 0.27 
   DI -0.14 0.15 -0.17 
Non-target Pictures    
   GM -0.02 0.15 -0.03 
   CU 0.04 0.14 0.05 
   DI -0.16 0.21 -0.14 
Note: *p < 0.05; B = unstandardized regression coefficient; SEB = standard error of the 
coefficient; β = standardized coefficient  
 
Risk, Sophistication-Maturity, and Treatment Amenability Inventory and P3 

Multiple Regressions: RSTI-SR Scores and Mean P3 Amplitude 

The amount of variance in mean amplitude of P3 in target pictures accounted for by the 

RSTI-SR subscales was examined using multiple linear regression. All assumptions were met for 

this model. R2 for the overall model was 12%, with an adjusted R2 of 3.6%. The subscales of the 

RSTI-SR did not predict P3 mean amplitude in target pictures, F(3, 31) = 1.42, p = 0.26. The 

beta coefficients for each of the subscales were as follows: risk β = 0.07, p = 0.72, 

sophistication-maturity β = 0.12, p = 0.50, and treatment amenability β = 0.34, p = 0.06.  

 The amount of variance in mean amplitude of P3 in non-target pictures accounted for by 

RSTI-SR subscales was also examined using multiple regression. All assumptions were met for 

this model as well. R2 for the overall model was 7.10%, with an adjusted R2 of -1.90%. The 

subscales of the RSTI-SR did not predict P3 mean amplitude in non-target pictures, F(3, 31) = 

0.78, p = 0.51. The beta coefficient for risk was β = 0.17, p = 0.37, sophistication maturity β = -
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0.03, p = 0.88, and treatment amenability β = 0.25, p = 0.17. The beta coefficients for both target 

and non-target mean amplitudes can be found in Table 5.  

Table 5  
RSTI-SR & Mean Amplitude Multiple Regression Analyses 
Target Pictures B SEB β  
   Risk 0.12 0.04 0.07 
   Sophistication-Maturity 0.02 0.03 0.12 
   Treatment Amenability 0.12 0.06 0.34† 
Non-target Pictures    
   Risk 0.04 0.04 0.17 
   Sophistication-Maturity -0.01 0.03 -0.03 
   Treatment Amenability 0.09 0.06 0.25 
Note: *p < 0.05; † p < 0.10; B = unstandardized regression coefficient; SEB = standard error of 
the coefficient; β = standardized coefficient  
 
Multiple Regressions: RSTI-SR Scores and Peak P3 Amplitude 

The second set of multiple regressions examined the amount of variance in peak 

amplitude of P3 in target and non-target pictures accounted for by RSTI-SR. All assumptions 

were met for this model. R2 for the overall model of target pictures was 18.60%, with an adjusted 

R2 of 10.40%. The subscales of the RSTI-SR did not predict P3 peak amplitude in target pictures, 

F(3, 34) = 2.28, p = 0.10. The beta coefficient for risk was β = -0.09, p = 0.59, sophistication-

maturity β = 0.27, p = 0.12, and treatment amenability β = 0.31, p = 0.08.  For the non-target 

pictures, R2 was 4.50%, with an adjusted R2 of -5.00%. The subscales of the RSTI-SR did not 

significantly predict P3 peak amplitude in non-target pictures, F(3, 30) = 0.47, p = 0.70. The beta 

coefficients were as follows: risk β = 0.08, p = 0.67; sophistication-maturity β = -0.10, p = 0.59; 

and treatment amenability β = 0.20, p = 0.28. The beta coefficients for both target and non-target 

pictures can be found in Table 6. 
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Table 6  
RSTI-SR & Peak Amplitude Multiple Regression Analyses 
Target Pictures B SEB β  
   Risk -0.12 0.04 -0.09 
   Sophistication-Maturity 0.05 0.03 0.27 
   Treatment Amenability 0.10 0.06 0.31† 

Non-target Pictures    
   Risk 0.03 0.06 0.08 
   Sophistication-Maturity -0.03 0.05 -0.10 
   Treatment Amenability 0.10 0.09 0.20 
Note: *p < 0.05; † p < 0.10; B = unstandardized regression coefficient; SEB = standard error of 
the coefficient; β = standardized coefficient 
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CHAPTER 5 

DISCUSSION 

 Psychopathy is a severe personality condition, which takes a large toll on the individual 

and is of considerable cost to society. Given the significant problems that the condition causes, 

research has attempted to better understand the etiology of the disorder. Increasingly, research 

has shined its spotlight on the biology of the condition. While there is considerable research at 

the adult level on the etiology of the condition, relatively little research has been conducted with 

young individuals with psychopathic traits. A focus of recent research has been on the 

neurological functioning of individuals with psychopathic traits using EEG data and analyses of 

certain brain responses to stimuli.  

The current study aimed to test three very specific hypotheses. First, that there would be a 

negative correlation between psychopathy total scores and P3 amplitude. Second, that there 

would be a negative correlation between impulsivity subscale scores on the APSD and P3 

amplitude. And lastly, that there would be a negative correlation between risk total scores on the 

RSTI-SR and P3 amplitude. Although none of the original hypotheses were supported with 

traditional significance testing, some of the findings showed what would be considered a small 

effect. Specifically, treatment amenability was approaching significance with effects of r = 0.34, 

p = 0.06 and r = 0.31, p = 0.08 on mean and peak amplitude, respectively. Psychopathy was not 
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correlated with P3 amplitude in this study, and there are potentially several reasons that this 

relationship was not seen. First, psychopathy has been more consistently correlated with P3 in 

adults than in children or adolescents. There is some evidence that the 

amplitude of P3 might change as a child ages and very little is known about how this change 

takes place (Patrick et al., 2012). It is entirely possible that the P3 deficit as related to 

psychopathy begins to appear later in adolescence or in early adulthood and is a function of the 

development of the disorder. Second, Kiehl (2006), states that visual oddball tasks might not be 

attention-grabbing enough to elicit strong P3 amplitude in psychopathy and a continuous 

performance task might be more appropriate. Third, it is possible that individuals high in 

psychopathy do not actually have a deficit in P3, which would mean that their neurological 

functioning (at least with respect to P3) is the same as nonpsychopathic individuals. This means 

that they are able to switch their attention quite well, or at least equally as well as those low in 

psychopathic traits. This suggests that these P3 deficits are not truly related to the condition. This 

finding might not be overly surprising and would fit with Cleckley’s notion that psychopathic 

individuals are primarily cognitively intact, with respect to P3 in this case.  

If the P3 deficit is exhibited later in life for psychopathic individuals, it may suggest that 

structural and functional deficits in the brain of psychopathic individuals are the result of some 

other factor like substance use, encounters with the police, law violations, incarceration, and 

other life snares. Alternately, if structural and functional impairments occur later in life for 

psychopathic individuals, they may represent what has been referred to in developmental 
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psychology as heterotypic continuity. Heterotypic continuity suggests that disorders can be 

expressed differently across developmental stages. Thus, the phenotypic expression of the 

disorder can differ as well as the underlying biology.  

 Surprisingly however, impulsivity was also not significantly related to P3 amplitude, 

which is contrary to previous research findings (Patrick et al., 2006). P3 has been consistently 

negatively correlated with externalizing behavior and impulsivity in other research studies. It is 

possible that the sample in this study did not have high enough impulsivity scores on the APSD 

to see an effect. It is also possible that with other measures of trait impulsivity, there would have 

been an effect. Risk was not significantly related to P3 amplitude, but risk is not directly 

addressed in the literature at all. It is completely possible that risk scores actually have very little 

relationship to P3 amplitude. 

However, this study did find a small effect approaching significance of treatment 

amenability to P3 amplitude, but because this did not reach significance, it should be interpreted 

with caution. Treatment amenability measures how likely it is that treatment would be successful 

in rehabilitating an individual. Treatment amenability subscale scores include psychopathology 

degree and type, responsibility and motivation to change, and consideration and toleration of 

others. High scores represent less overall psychopathology, higher motivation to change, and 

openness to change. It might be that this type of openness, awareness of ones problems, and 

motivation impact alerting. Better understanding the relationship between treatment amenability 

and P3 further is imperative to understanding the function of P3 in this population. These results 
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did not reach significance, which may have also been due to lack of power. Overall, these 

findings may have been more consistent with previous research if the sample size was larger.  

Limitations 

 The largest limitation of this study was the lack of a control group to which to compare 

the adolescent offenders. There was only an adolescent offender sample. In addition, the sample 

was composed only of boys and additional research is required on girls to determine of these 

findings replicate across gender. Also, this study was conducted in a detention facility with 

offenders, which provides further external validity but can reduce internal validity. For instance, 

residential facilities are not as controlled as laboratories in university settings. As such, even 

though noise was minimized, there was likely more noise in this setting than well-controlled 

laboratory settings. Researchers attempted to minimize these distractions with sound machines 

and by choosing the quietest location in the facility like an unoccupied classroom. Also, as with 

any study using only self-reports, there is the possibility that the participants did not answer 

honestly. However, as Lilienfeld and Fowler (2006) have noted, the self-report methodology for 

psychopathy has been effective.  

Conclusion 

Although it was hypothesized that those with elevated psychopathy would evidence a P3 

deficit this was not found in the current study. This may signify that youth with elevated 

psychopathic traits do not evidence this deficit. This suggestion is in line with Cleckley (1941) 

and Hare (1991) who have purported that psychopathic individuals are alert to their surroundings 
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and can shift their attention. Thus, P3 amplitude might not be the best indicator of psychopathy 

in adolescence. A second intriguing finding, however, is that P3 might be more closely linked 

with treatment amenability levels in adolescent offenders. This finding was noted across levels of 

psychopathy suggesting the amenability could be an important construct to consider in youth and 

could also inform the way that adolescent offenders are conceptualized neuropsychologically. 

These findings may provide some hope for those even with high psychopathic traits. This is an 

important finding given that this population is generally thought of as untreatable. Further 

understanding of the neurological functioning of psychopathy will hopefully allow for effective 

prevention and treatment programs. Admittedly, these suggestions require much further study. In 

the future, although it will be important to have additional cross-sectional studies published using 

adolescent samples, longitudinal studies may be fruitful in understanding how P3 ERP responses 

change over the early portions of lifespan in psychopathic individuals. 
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