
 

 

 

 

ABSTRACT 

The Effects of Aggression, Impulsivity, and Psychopathic Traits on Treatment  

Program Completion in Substance Dependent Individuals 

 

Robyn M. Baldridge, M.A. 

Mentor: Matthew S. Stanford, Ph.D.  

 

The P300 component of the ERP (event-related potential) is defined as the most positive 

peak occurring between 250 and 450 milliseconds after the onset of a stimulus.  Previous work 

has suggested that P300 amplitude may serve as a marker for a dimension of psychiatric 

disorders associated with disinhibited behavior.  Reduced P300 amplitude has been shown in 

individuals with alcohol and substance use disorders, externalizing childhood behavior problems, 

Antisocial Personality Disorder, and impulsive aggressive behavior.  The present study extended 

this notion by investigating the usefulness of P300 amplitude as an indicator of treatment 

compliance in substance dependent individuals.  No significant differences were found between 

treatment program completers and non-completers in psychopathology or impulsive/aggressive 

behaviors.  A significant group difference in P300 amplitude across midline electrode sites (Fz, 

Cz, and Pz) suggested that treatment program non-completers had an overall lower P300 

amplitude than program completers.  This study highlights the importance of P300 amplitude as 

a possible predictor of drug treatment program success. 
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CHAPTER ONE 

Introduction  
  

 Substance abuse is a serious problem that is pervasive in our society.  Drug and 

alcohol addiction negatively affects individuals, families, and communities, and the cost 

of treating these addicted individuals can be staggering.  Numerous factors may 

contribute to the failure of drug and alcohol treatment programs, causing recidivism and 

relapse in these patients.  In this study, I plan to investigate the effects of aggression, 

impulsivity, and psychopathic traits on the treatment outcome of individuals in a faith-

based, residential substance abuse treatment center in Waco, Texas.   

 Many people view drug addiction as simply a social problem and tend to 

characterize individuals that abuse drugs as having weak morals or criminal inclinations.  

The assumption is that drug abusers can curtail their destructive lifestyles and stop their 

drug consumption if the addict is willing to change his or her behavior.  These myths are 

also extended to the abusers’ families, their communities, and to those health care 

professionals that treat these patients.  Addiction does begin with a voluntary decision on 

the part of the addict to use drugs, but it cannot simply be defined as “a lot of drug use.”  

Drugs of abuse not only interfere with normal brain function and create intense feelings 

of pleasure, but they also can have long-term effects on cortical activity and brain 

metabolism.  Changes occur at some point in the brain of the drug user that transition 

drug abuse into addiction, a chronic, relapsing illness.  Effective treatment approaches are 

essential to ending these compulsive, detrimental behaviors in substance abusers.  

Successful treatment can reduce the costs of rehabilitating these individuals to society, 
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improve psychological and societal function, decrease violence and related criminal 

activity, and decrease the rates of drug-related illnesses, such as HIV/AIDS (Leshner, 

NIDA Notes, March/April 1996).   

 Recidivism and relapse rates in drug abuse patients following treatment are a 

major concern.  Research on the efficacy of drug abuse treatment has grown in quality 

and quantity over the past decade.  This research has indicated a growing need to study 

interventions and planned drug treatment as part of a larger process of recovery that is 

primarily located and made possible by supportive community environments.  Further, it 

is important to look at societal and structural problems that may hinder recovering addicts 

from leading healthy, productive lifestyles (Sung & Richter, 2006).   

 Research has shown that effective drug treatment reduces drug use and crime, 

improves psychosocial functioning, and saves taxpayers’ money.  Therefore, recidivism 

reduction constitutes the major reason for the current therapeutic movement seen in U.S. 

correctional practices.  Quasi-experimental findings suggest that overall prevalence and 

frequency rates of recidivism are markedly less for treated offenders as compared to 

nontreated offenders (Brewster, 2001; Deschenes, Moreno, & Condon, 2001).  More 

specifically, the most desirable results were observed in treatment program completers, 

whereas treatment program non-completers tended to have recidivism rates similar to 

nontreated comparison groups.  This difference in post-treatment recidivism between 

completers and drop-outs was typically not noticeable during the first 6 months after 

treatment, but increased significantly between 6 months to one year after treatment.  

Actual prevalence rates of recidivism varied greatly across offender populations, 

treatment types, and among different measures of recidivism, with 1-year arrest rates 
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ranging between 15% and 40%.  Regardless of the absolute magnitude of recidivism rate, 

completers of planned drug treatment programs showed substantial improvements in pre-

treatment levels of criminal activity as compared to those demonstrated by nontreated 

comparison groups (Olson, Alderden, & Lurigio, 2003; Sung & Richter, 2006).   

 Stable correlates of post-treatment recidivism can be broadly classified into two 

separate groups: fixed and dynamic correlates.  Fixed correlates are background and 

demographic characteristics that have been shown to have significant relationships with 

recidivism.  Variables in this category with the highest correlations with recidivism 

measures were age (the younger the individual, the more likely the occurrence of 

recidivism), criminal history (the longer the history of criminal activity, the greater the 

likelihood of recidivism), education (the lower the level of education attained, the greater 

likelihood of recidivism), and employment patterns (the poorer the pattern of job history, 

the higher the likelihood of recidivism; Farabee et al., 2004).  Dynamic correlates of 

recidivism measure the relative intensity and quality of treatment participation and 

psychosocial functioning just before the drug offender is reintroduced into the 

community (Burdon, Messina, & Prendergast, 2004). Recent criminological research 

suggests that recidivism rates are embedded in ex-offenders’ value of conforming to the 

confines of society, stressful ways of living and home environments, and individual 

economic situations.  These potential obstacles must be addressed in order to ensure that 

ex-offenders have a good opportunity to avoid returning to a drug-related criminal 

lifestyle (Richards & Jones, 2004).  Further, because fixed correlates such as aggression 

and impulsivity are likely to mediate whether an individual becomes involved in a drug 
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treatment program in the first place, it is also likely that fixed correlates play a role in 

drug treatment program completion.   

 Substance relapse and criminal recidivism are common outcomes following drug 

offenders’ release from prison.  Substance abuse treatment programs in prison are one 

way of combating these problems, but it is difficult to keep inmates enrolled in such 

programs.  Findings from studies of these incarcerated populations suggest the 

importance of viewing drug abusers as individuals who are embedded in systems, and in 

viewing these systems as involving the interaction of values and resources (social capital)  

which work together to predict program retention, recidivism, and relapse.  Factors 

associated with high relapse and recidivism rates in these populations include education, 

marital status, race, depression, employment history, family strife, number of conduct 

problems while incarcerated, anxiety, difficulty in halting drug use and time spent 

acquiring, using, and recovering from drugs (Constantine, 2006).  

 
Aggression and Substance Abuse 

 Aggression and substance abuse are related in some interesting ways.  Alcohol 

problems are associated with aggression and delinquency.  In children of alcoholics, there 

is more perceived parental rejection and less perceived emotional warmth.  In people with 

alcohol consumption problems, there is usually a higher amount of parental alcohol 

abuse.  Parents of offspring with alcohol use disorders have significantly more diagnoses 

on DSM-IV-TR Axis I.  These individuals are more likely to associate with substance-

abusing peers, and are more often diagnosed with Conduct or Antisocial Personality 

Disorder (Barnow, Schuckit, & Lucht, 2002).  In a study of students who brought 

weapons (other than guns) to school, substance abuse in the home was common, and 25% 
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of the students reported a parent having been in prison.  It was thought that these families 

provided poor models for the students (Corvo & Williams, 2000).  Alcohol abuse by 

parents is positively correlated with parental aggression and negatively correlated with 

parental affection (Shuntich, Loh, & Katz, 1998).  Substance abuse in fathers, especially 

substances other than alcohol, was a better predictor of aggression and/or Conduct 

Disorder in their children than was their mothers’ substance abuse (Brown University 

Child & Adolescent Behavior Letter, Jan 1994).  Wall, Wekerle and Bissonnette (2000) 

found that children in alcoholic abusive homes were more likely to expect feelings of 

power and courage from alcohol consumption, and in non-alcoholic abusive homes, 

children were more likely to participate in alcohol-related aggression later in life.  In a 

cocaine study, cocaine addicts’ confidence to resist using cocaine was positively 

correlated to alcohol problems in the immediate family (Kasarabada, Anglin, & Stark, 

2000).  These feelings of “cockiness” have negative effects on drug treatment outcome.  

Sons of male alcoholics (SOMAs) are characterized by an increased heart rate in 

response to alcohol intoxication.  This is thought to reflect increased sensitivity to 

alcohol-induced reward.  This response is also related to increased physical aggression.  

SOMAs that were classified as aggressive exhibited the highest intoxicated heart rate 

response and also reported the most alcohol consumption.  Common etiological factors 

may predispose an individual to develop alcohol abuse/dependence and an increased 

propensity for aggression (Assaad, Pihl, & Seguin, 2003). 

 Assaad et al. (2003) found that alcohol and aggression are causally related in at 

least three ways.  First, alcohol consumption can lead to increased aggression.  Acute 

alcohol intoxication indirectly increases physical aggression.  Second, aggression can 
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lead to increased alcohol consumption.  In other words, the onset of physical aggression 

precedes that, leading to substance abuse and increased alcohol use.  Third, they proposed 

a “third variable” explanation.  Under this explanation, an underlying factor predisposes 

an individual to both increased alcohol use and aggression, increased alcohol use and 

aggression share common risk factors, and there are common genetic influences that 

increase the risk of childhood Conduct Disorder and alcohol abuse. 

 Executive cognitive functioning (ECF) in the prefrontal cortex plays a major role 

in the regulation of goal-directed behavior and is involved in attentional control, strategic 

goal planning, organization, and cognitive flexibility.  Children who are at high risk for 

Substance Use Disorder have been shown to exhibit deviations in temperament, an 

attenuated amplitude on the P300 ERP, and heightened aggressivity compared with 

control groups.  In addition, fewer neurons have been found in the frontal lobes of 

alcoholics in post-mortem studies (Giancola & Tarter, 1999). 

 

Impulsivity and Substance Abuse 

Impulsivity has also been linked to substance abuse and relapse.  The role of 

impulsivity has received increased attention from both clinicians and drug abuse 

researchers.   Impulsivity has been shown to be a critical component in the initial 

experimentation and maintained usage of drugs of abuse.  People with Substance Abuse 

Disorder have been shown to have higher impulsivity trait characteristics than non-

abusers, and the presence of impulsivity often has a negative effect on treatment 

outcome.  It has also been shown that children and adolescents who have the greatest 

substance abuse later in life also have increased impulsivity.  Frequently abused drugs 

have the potential to actually increase impulsivity.  Studies on impulsivity and substance 
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abuse suggest that impulsivity is not only a risk factor but also a result of substance abuse 

(Moeller & Dougherty, 2002). 

Psychophysiological measures, such as the EEG, are used to study impulsivity in 

the laboratory.  The P300 waveform is one component of the ERP (event-related 

potential), and is a positive peak that occurs around 300 milliseconds after a stimulus is 

presented.  P300 amplitude measures attentional allocation and the efficiency of 

processing of incoming information.  P300 latency measures stimulus evaluation time.  

The Auditory Perseveration (AP) task is used to evoke a P300 wave.  A P300 wave can 

be obtained with any discrimination task in which one stimulus has a higher probability 

than another.  The AP task involves two tones, a low pitch tone and a high pitch tone.  

The participant is given directions about pushing specified buttons with the thumbs when 

certain tones sound.  When a “white noise” burst sounds, it signals to the participant that 

it is time to switch, and to push the opposite button from that just pressed for the same 

tone.  The P300 is evoked by the “white noise” burst.  Tests similar to the AP task (like 

the Wisconsin Card Sort task) are used to look at perseverative errors indicative of 

impulsivity (Hillyard & Kutas, 1983; Polich, 1998; Gevins & Cutillo, 1986).   

 In a study by Bauer (1997), cocaine-abusing individuals with a diagnosis of 

Antisocial Personality Disorder (ASPD) showed reduced P300 amplitudes at frontal 

electrode sites during a visual selective attention task (that measures impulsivity) as 

compared to individuals without ASPD or in control groups.  This frontal P300 

decrement was significantly related to the number of childhood Conduct Disorder 

symptoms, but not with the presence/absence of a family history of alcoholism.  Also, the 

P300 decrement alone was used to correctly identify 70.6% of patients who later  
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relapsed, and 53.3% of patients who did not (Bauer, 1997).  Thus, the P300 waveform 

could possibly be used as a physiological marker of possible future relapse in individuals 

seeking treatment for drug dependence.  

 
Comorbid Psychopathology and Substance Abuse 

Substance Abuse is related to other comorbid psychopathology and this 

relationship may be mediated by impulsivity (Swann, Dougherty, & Pazzaglia, 2004).  

For instance, there are strong genetic influences on traits that underlie Borderline 

Personality Disorder such as neuroticism, impulsivity, anxiousness, affective lability, and 

insecure attachment.  The prognosis is worse in Borderline Personality Disorder when 

aggression and Substance Abuse are present (Skodol, Siever, & Livesay, 2002).  In 

Antisocial Personality Disorder (ASPD), it was found that cocaine dependent subjects 

with ASPD were more impulsive and aggressive than were controls (Moeller, Dougherty, 

& Barratt, 2002).  Borderline and Narcissistic Personality Disorders often co-occur with 

Substance Abuse (Putt, Dowd, & McCormick, 2001). Increased impulsivity may be the 

link between Bipolar Disorder and Substance Abuse.  Trait impulsivity is increased 

additively in Bipolar Disorder and Substance Abuse.  Performance impulsivity is 

increased in inter-episode Bipolar Disorder only if Substance Abuse is present.  This can 

cause a decrement in treatment outcome and patient compliance, and also an increased 

risk for suicide and aggression (Swann, Dougherty, & Pazzaglia, 2004). 

Antisocial Personality Disorder (ASPD) is characterized by a pattern of 

irresponsible, delinquent, and criminal behavior that begins in childhood and persists into 

adulthood (APA, 2000),  is associated with high rates of Substance Abuse in the general 

population, and has been found to be related to poorer alcohol and drug abuse treatment 
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outcomes.  Further, the comorbidity of severe mental illness (SMI), ASPD, and 

Substance Use Disorder is associated with victimization, aggression, legal problems, and 

poor social functioning.  The number of ASPD symptoms has been found to predict 

Substance Abuse in individuals with severe mental illness (Crocker et al., 2005). 

 There is strong evidence that alcohol abuse can be a contributing factor to the 

development of depression, but normally the mental disorder occurs prior to substance 

abuse.  Research suggests that adults with a Major Depressive Episode (MDE) in the 

previous year were more likely than those without MDE to have used alcohol to excess or 

to have abused an illicit drug in the previous year.  In youth populations aged 12 to 17 

who were at risk for alcohol initiation (they had never used alcohol previously), those 

who exhibited an MDE in the past year were twice as likely to have tried alcohol in the 

past year compared to those who did not have a MDE in the previous year (29.2% vs. 

14.5%).  Similarly, youths at risk for drug use were more than twice as likely to have 

tried an illicit drug if they experienced a MDE in the previous year (16.1% vs. 6.9%) 

(The NSDUH Report,  February, 2007).  Combined data from 2004 and 2005 indicate 

that 7.6% of adults 18 or older reported a MDE in the past year, and of these, 8% had an 

Alcohol Use Disorder.  In fact, 2.7 million adults (1.2% of the total population 18 or 

older) are estimated to have had past year co-occuring MDE and Alcohol Use Disorder.  

Unfortunately, only 8.8% of these individuals received treatment for both problems (The 

NSDUH Report, May, 2007).  Between 1995 and 2001, the proportion of individuals 

admitted into drug treatment programs with co-occurring Substance Abuse and 

psychiatric disorders increased from 12% to 16%, and alcohol was most frequently 

reported as the primary substance of abuse (The DASIS Report, April, 2004). 



 

 10

Trauma-related disorders like Posttraumatic Stress Disorder (PTSD) are often 

associated with substance abuse.  In prison-based drug treatment programs, women with 

PTSD were significantly more likely to relapse than women without PTSD.  Men with 

PTSD were less likely to attend community aftercare treatment and more likely to 

recidivate than those without PTSD.  These results suggest that trauma-related disorders 

like PTSD affect recidivism outcomes after prison release, and that interventions that 

address these often co-occurring disorders should be made more available to program 

attendees within the criminal justice system (Kubiak, 2004). 

 
Psychopathic Traits and Substance Abuse 

Among individuals with a substance use disorder, the prevalence of psychopathy 

can range from 5% to 40%, and higher prevalence rates of alcohol and drug abuse are 

found among psychopaths than among nonpsychopaths (Crocker et al., 2005).  

Individuals who abuse drugs often display neurocognitive problems in making decisions.  

Their choice of action is often based on the greatest and quickest reward, rather than on 

thoughts toward a positive future outcome.  Psychopathic heroin addicts displayed 

significant deficits in decision making, and made many more disadvantageous decisions 

than did non-psychopathic heroin addicts (as measured by the PCL-R).  These results 

suggest that if psychopathy is present, decision-making deficits may be made worse in 

these addicts (Vassileva et al., 2006). 

In a study on adolescents with psychopathic characteristics in a substance abusing 

cohort, O’Neill, Lidz, & Heilbrun (2003) found that psychopathic characteristics were 

negatively related to variables dealing with treatment process and outcome, such as 

substance abuse, participation in treatment programs, attrition rates, and clinical 



 

 11

improvement.  However, the presence of psychopathic characteristics was positively 

correlated with the number of times the individual was arrested in the year following 

release from the treatment program.  In another study, violent mentally ill prisoners were 

shown to have a higher level of polysubstance abuse and more incidences of 

psychopathic traits than non-violent ones (Sreenivasan, Kirkish, Shoptaw, Welsh, & 

Ling, 2000).  

 
Conclusions 

It is important to find a way to effectively care for these drug treatment program 

patients, and this task is made even more difficult when aggression and impulsivity are 

considered along with the pre-existing drug addiction.  Methamphetamine use is on the 

rise and is implicated in aggression and violence.  There is increasing evidence that 

methamphetamine dependence may cause neuronal damage, indicating a pressing need 

for effective prevention and treatment approaches (Maxwell, 2005).  Factors such as 

alienation, social maladaptation, aggression, and lower paternal occupation status were 

predictors of negative treatment program outcome (Dobkin, Chabot, & Maliantovitch, 

1998).  In fact, higher levels of pretreatment impulsivity aggression and sensation seeking 

have been shown to be associated with poor treatment outcome for cocaine patients 

receiving intensive outpatient treatment (Patkar, Murray, & Mannelli, 2004).  One study 

found that at 12 months, change in hostility and aggression was predictive of alcohol and 

alcohol/drug combined severity, and these may be predictors of substance abuse recovery 

(Putt, Dowd, & McCormick, 2001). 
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In summary, the high personal and societal costs of drug abuse and treatment, 

along with the high rates of recidivism and relapse in post-drug-treatment program 

populations, point to the need for increased attention to treatment programs that could 

help these individuals maintain sobriety.  Comorbid psychopathology with Substance Use 

Disorders hinders treatment compliance and increases rates of recidivism and relapse.  

Other mental disorders may predispose individuals toward greater/earlier drug use and 

complicate treatment by adding aggression into the list of symptoms that must be treated 

before the Substance Use Disorder is brought under control.  As mentioned earlier, 

impulsive and aggressive individuals are less likely to successfully complete treatment 

programs and maintain sobriety.  From a community perspective, we need to work 

towards a better understanding of the link between impulsivity, aggression, psychopathy 

and substance abuse to improve the lives of these addicts as well as to improve their 

communities and reduce costs to society.  I studied a population of drug offenders in 

Waco, Texas, using measures of psychopathy, aggression, and impulsivity, as well as 

running ERP (event-related potential) measures to investigate which factors contribute 

most significantly to program completion. 

 
Hypotheses 

1. Individuals exhibiting higher levels of impulsivity, aggression, and 

psychopathic traits will be less likely to complete the prescribed drug 

treatment program. 

2. Non-completing participants will show greater comorbid Axis II 

psychopathology compared to completers. 
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3. A more attenuated P300 waveform will be found in the Auditory 

Perseveration task in program non-completers than in program completers. 

4. Program completers and non-completers should have no difference in IQ or in 

substance abuse severity. 

 

Statistical Analysis 

 Univariate analyses of variance (ANOVAs) and post-hoc t-tests will be used to 

compare drug treatment program completers and non-completers on demographic 

variables and self-report questionnaires.  The Bonferroni inequality will be used in all 

univariate ANOVAs and post-hoc t-tests to control for Type I error rate inflation.   

 A one-between (group) and one-within (electrode site) repeated measures 

ANOVA will be conducted in order to assess P300 amplitude and latency to target 

stimuli at midline electrodes for the auditory perseveration (AP) task.  In order to guard 

against violations of the sphericity assumption, the Geisser-Greenhouse (1958) 

conservative F test will be used for all repeated measures analyses. 
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CHAPTER TWO 

Materials and Methods 
 

Participants 

 

The present study reports the results from 27 men and 8 women being treated for 

drug and alcohol dependence at the Manna House (a program for men) and The House of 

Dignity (a program for women)–two faith-based, non-profit treatment centers located in 

Waco, Texas.  The participants referred themselves for treatment at the centers, and lived 

full-time at the Manna House or House of Dignity at no cost for up to 6 months.  No 

participants were court-ordered to complete treatment.  These programs required that 

individuals first be screened for Axis I thought disorders, medical complications, and 

mental retardation by a trained counselor at a social services walk-in center run by the 

same organization (Mission Waco).  Any person classified in one of these categories was 

referred to more appropriate treatment centers (i.e., VA hospitals or MHMR).  

Individuals who met admission criteria then had to provide a negative urine drug test (for 

alcohol, cocaine, marijuana, opiates, benzodiazepines, amphetamines, and barbiturates) in 

order to be accepted into the program.  Once admitted into the program, individuals were 

subject to random drug testing, and a positive urinalysis at any time during their 

treatment in the programs resulted in immediate dismissal from the program.  

 “Successful completion” of the Manna House program entailed completion of 

three consecutive phases (each lasting a minimum of 30 days) outlined in the Manna 

House manual that was given to participants upon admission into the program.  These 

phases progressed from mandatory group meeting attendance, working with a 
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sponsor/mentor and life-summary writing in Phases I and II to relapse prevention and life 

skills training in Phase III (similar to standard 12-step programs).  There was a zero-

tolerance policy regarding breaking any of the “Cardinal Rules” outlined in the Manna 

House manual, and any infractions resulted in immediate dismissal from the program.  

Participants were required to do daily chores at the Manna House and encouraged to do 

volunteer work in the Waco community, as long as these activities did not interfere with 

group meeting attendance.   

All assessments were conducted in Dr. Matthew Stanford’s research laboratory at 

Baylor University between the hours of 9 am and 2 pm.  Because results would be 

summarized into a clinical report that would aide the participant in their treatment plan, 

individuals enrolled in the programs were encouraged by their supervisors to participate 

in the study.  The participants were driven to Baylor by Manna House or House of 

Dignity staff members, where they met with either me or another trained doctoral student.  

Each participant was then read a consent form outlining procedures, possible risks of 

discomfort, and potential benefits.  Participants were compensated with a $25 Wal-Mart 

gift card for their participation in the study.  After signing the consent form, the 

assessment session commenced.   

 
Materials/Procedure 

All participants completed a battery of self-report measures (both on paper and on 

the computer) and event-related potential (ERP) tasks.  The following procedures took 

approximately four hours to complete. 
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Aggression and Impulsivity Measures 

 

Impulsive/Premeditated Aggression Scales (IPAS; Stanford et al., 2003) 

 The IPAS is a 30 item self-report instrument developed to assess the impulsive 

and/or premeditated aggressive behavior of the participant over the last 6 months.  Fifteen 

of the items are associated with impulsive aggressive (IA) characteristics (such as a loss 

of behavioral control because of a “hair-trigger” response to conflict) and fifteen items 

focus on premeditated aggressive (PM) characteristics (calculated acts of aggression), 

yielding two scale scores–an impulsive aggressive score indicating overall level of 

impulsive aggression, and a premeditated aggressive score indicating overall level of 

premeditated aggression.  The items are all scored on a five point Likert scale (Strongly 

Agree [5], Agree [4], Neutral [3], Disagree [2], Strongly Disagree [1]).  Participants are 

characterized as having a mostly impulsive or mostly premeditated aggression style 

depending on which scale (IA or PM) has a higher percentage of endorsed positive items.   

Those participants who earn equal percentages on both scales are not characterized as 

either impulsive or premeditated in aggression style.  Published reliability coefficients 

(Cronbach’s alpha) range from .77 to .82 for the IA and PM scales, respectively, 

indicating that these scales have acceptable internal consistency reliability (Stanford et 

al., 2003).  Conner, Houston, Sworts, & Meldrum (2007) also demonstrated that the IPAS 

scales have good internal consistency (Cronbach’s alpha >.72) when administered to an 

opiate-dependent population, suggesting the scales are useful in identifying aggression 

style in substance abusing/dependent individuals. 
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Lifetime History of Aggression Revised (LHAQ-R; Coccaro, Berman, & Kavoussi, 1997)   

This 10 item questionnaire evaluates the three subcomponents of respondents’ 

past episodes of aggression: aggression, social consequences/antisocial behavior and self-

directed aggression.  A total score may be obtained by summing the subscale scores.  For 

the purposes of the current study, this questionnaire was given as a standardized 

interview.  The total number of occurrences in the lifetime since the teenage years were 

as follows: Never Happened=0, Only Happened “Once”=1, Only Happened 2-3 Times=2, 

Happened 4-9 Times=3, Happened 10+ Times=4, Happened “So Many” Times That I 

Couldn’t Give a Number=5.  Coccaro et al. (1997) tested the internal reliability of the 

LHAQ-R and found Cronbach’s alpha to range from .48 to .88. 

  
Barratt Impulsiveness Scale (BIS-11; Patton, Stanford, & Barratt, 1995) 

  The BIS-11 is a 30 item self-report questionnaire that evaluates general 

impulsiveness while recognizing that impulsivity is likely a multi-factorial construct.  

The scale produces six first order factor scores and three second-order factor scores.  A 

total general impulsiveness score is attained by summing the factor scores, and higher 

scores indicate a greater level of impulsiveness.  The items were scored on a four-point 

scale (Rarely/Never [1], Occasionally [2], Often [3], Almost Always/Always [4]).  

Reliability coefficients published for the BIS-11 (Cronbach’s alpha) range from .79 to .83 

(Patton, et al., 1995). 
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Buss-Perry Aggression Questionnaire (BPAQ; Buss & Perry, 1992) 

This self-report questionnaire contains 29 items and assesses level of aggression.  

Four factors make up this scale: 1) physical aggression (frequency of acting 

aggressively), 2) verbal aggression (frequency of speaking aggressively), 3) anger 

(emotional component of aggression) and 4) hostility (cognitive component of 

aggression).  Items are scored on a five-point scale: 1=Extremely uncharacteristic of me,  

to 5=Extremely characteristic of me.  Cronbach’s alpha reliability coefficient for the 

BPAQ ranges from .72 to .89 (Buss & Perry, 1992). 

 

Psychopathic Trait Measures 

 

Psychopathic Personality Inventory (PPI; Lilienfeld & Andrews, 1996) 

The PPI assesses a wide variety of personality domains related to psychopathy.  

The PPI was developed to identify individual with psychopathic traits in the general 

populous rather than in criminal populations (Hare, 1991; Poythress, Edens, & Lilienfeld, 

1998).  It is a 56 item questionnaire, and consists of 8 subscales (Impulse Conformity, 

Blame Externalization, Machiavellian Egocentricity, Carefree Nonplanfulness, Stress 

Immunity, Social Potency, Fearlessness, and Coldheartedness) and a total psychopathy 

score.  Items are scored on a four-point scale: 1=False, 2=Mostly false, 3=Mostly true, 

4=True.   Higher subscale scores and total score indicate a greater global index of 

psychopathy.  The PPI has been demonstrated to have good internal consistency overall 

in measuring psychopathy (Cronbach’s alpha=.89) and good internal consistency within 

the subscales, with a Cronbach’s alpha range of .75 to .81 (Benning et al., 2003; Blonigen 

et al., 2003). 
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Narcissistic Personality Inventory (NPI-40; Raskin & Terry, 1988) 

The NPI is a 40 item self-report questionnaire that assesses the degree of self-

enhancement in perception of one’s own behavior and attributes (narcissism).  The scale 

was scored on a 9 point Likert scale: 1=Extremely inaccurate, 2=Very inaccurate, 

3=Moderately inaccurate, 4=Slightly inaccurate, 5=Uncertain, 6=Slightly accurate, 

7=Moderately accurate, 8=Very accurate, 9=Extremely accurate.  Higher scores on this 

scale indicate a higher degree of narcissism exhibited by the individual (Raskin & Terry, 

1988).  Cronbach’s alpha coefficient of .84 indicates that the internal consistency of the 

NPI-40 is reliable for measuring the construct of narcissism (Ames, Rose, & Anderson, 

2006). 

 

Drug and Alcohol Severity Measures 

 

Drug Abuse Screening Test (DAST-20; Skinner, 1982) 

This 20 item self-report test is designed to measure self-reported problematic 

substance use in the previous year and is used primarily in clinical screening applications 

and research settings.  The participant was asked 20 “yes” or “no” questions, and a total 

score is derived by assigning a value of one to “yes” responses and a zero value to “no” 

responses, and then summing the items.  A higher total score indicates a greater level of 

drug-related problems in the previous year, and a score of 6 or greater is generally used to 

suggest that a substance abuse and/or dependence problem is present (Projectcork, 2005).  

Skinner and Goldberg (1986) reported that the DAST-20 has good reliability for testing 

for substance abuse in narcotic users (Cronbach’s alpha=.74). 

 



 

 20

Alcohol Use Disorders Identification Test (AUDIT; Babor, de la Fuente, Saunders, & 
Grant, 1992)   
 

The AUDIT is a self-report 10 item questionnaire designed to identify individuals 

whose alcoholism has become detrimental to their physical health.  This measure can be 

used in a wide variety of settings in which researchers/clinicians need to accurately and 

quickly assess the degree of alcohol usage, before drinking has reached the chronic levels 

which lead to dependence and physical/psychological ailments (Saunders, Aasland, 

Babor, De La Fuente, & Grant, 1993).  There are three subscales of the AUDIT that focus 

on problems caused by alcohol, alcohol dependence, and frequency of drinking.  

Questions 1 through 8 have five response choices: Never=0, Monthly or Less=1, Two to 

Four Times a Month=2, Two to Three Times a Week=3, and Four or More Times a 

Week=4.  Questions 9 and 10 have three response choices: No=0, Yes, but Not in the 

Last Year=2, and Yes, During the Last Year=4.  A total AUDIT score is computed by 

summing the number values associated with each response.  A higher AUDIT total score 

indicates a higher, more detrimental degree of alcohol usage (Babor et al., 1992).  The 

AUDIT was developed using a multi-national data set to be reliable (Cronbach’s alpha of 

US sample=.67) across cultures in assessing problematic drinking (Gorenc et al., 1984; 

Saunders et al., 1993). 

 

Addiction Severity Index (ASI; Brodey et al., 2004; McLellan et al., 1985, 1992) 

The ASI is a clinician-administered interview that measures a range of 

problematic areas that are related to drug and alcohol abuse, and is a well-established test 

of Substance Abuse in adults (Cronbach’s alpha=.89).  It consists of seven domains  
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(Medical Status, Employment Status, Drug Use, Alcohol Use, Legal Status, 

Family/Social Relationships, and Psychiatric Status).  The ASI was administered by Dr. 

Matthew Stanford during the interview phase of the testing procedure. 

 

Clinical Interview 

 

SCID-I Screen Patient Questionnaire-Extended (SSPQ-X; First, Gibbon, Spitzer, 
Williams, & Benjamin, 1991; Zanarini et al., 2000)   
 

The SCID-I (SSPQ-X) is a computer-administered, 589 question diagnostic tool 

that covers the major areas of DSM-IV Axis I including Mood Disorders, Psychotic 

Symptoms, Anxiety Disorders, Substance Use Disorders, Eating Disorders, and 

Somatoform Disorders.  Although kappa values (a statistic that corrects for chance 

agreement) for the SCID-I range widely (from .57 to 1.0), all indicate a fair to good level 

of agreement.  Also, because of the uniform computer administration style of the 

questionnaire, inter-rater reliability problems associated with administering the 

questionnaire as a clinical interview were avoided during this study.  

 

Personality Diagnostic Inventory (PDQ-4; Tye & Mullen, 2006) 

The PDQ-4 is a 99 question, True/False, computer-administered assessment 

recommended as a screen for personality disorders and provides possible DSM-IV 

diagnoses useful in assisting an actual diagnosis by a clinician (Tye & Mullen, 2006; 

Hyler, 1997).  Validity studies support that the results obtained from the PDQ-4 are 

consistent with the diagnoses of trained mental health care workers (Hyler et al., 1988; 

Maffei et al., 1995).  The PDQ-4 also contains a validity scale as a measure of invalid 

responses (Hyler, 1997). 
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Intelligence Measure 

 

Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 1999) 

The WASI is a shortened test used to assess intellectual abilities and functioning 

in adults and children.  Two of the four subtests (Vocabulary as a measure of Verbal 

Scale IQ, and Matrix Reasoning as a measure of Performance Scale IQ) were 

administered in an interview style in order to generate a Full-2 IQ score.  Concurrent 

validity studies using the WASI show high correlations between the WASI and other 

widely-validated tests of ability, such as the WAIS-III, Wechsler Individual Achievement 

Test (WIAT), and the Kaufman Brief Intelligence Test (Axelrod, 2002; The 

Psychological Corporation, 1999; Zhu, Tulsky, & Levya, 1999).  Participants who 

attained an IQ score under 70 were excluded from the study. 

 

Psychophysiological Measures 

 Psychophysiological EEG measures were recorded between the hours of 9 am and 

2 pm to control for diurnal variations in EEG scalp patterns.  Participants were seated in a 

comfortable chair in a chamber designed to block incoming sound and light.  The scalp 

and mastoid areas were prepared by a vigorous but painless scrubbing with alcohol to 

remove scalp oils, and a mildly abrasive substance (NuPrep) to increase reading 

sensitivity by increasing blood flow to the scalp.  The participant’s head was then fitted 

with a Quick-Cap (Neuroscan) consisting of 64 electrodes, arranged according to the 

International 10-20 system with standard and intermediate positions.  Electrodes were 

referenced to an average reference, and four electrooculogram (EOG) electrodes were 

affixed near the eyes in order to record horizontal and vertical eye movements that may 
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have contaminated the EEG data.  An ocular artifact reduction technique was applied to 

the data offline in order to remove any eye movement data contamination. 

 EEG was recorded continuously at a sampling rate of 1,000 samples per second 

and was amplified by SYNAMPS2 amplifiers (Neuroscan).  Filter bandpass was set at 0.1 

Hz to 35 Hz.  Impedence for each electrode was maintained at less than 5 kΩ.  Epochs 

beginning 100 milliseconds (ms) prior to stimulus onset and extending to 900 ms post-

stimulus were created offline. 

 P300 peak amplitude and latency were determined from baseline (defined as 100 

ms prior to stimulus onset).  The P300 component of the ERP (event-related potential) 

was defined as the most positive peak occurring between 250 and 450 ms after stimulus 

onset.  Amplitude was measured as the µV (microvolt) deflection from the baseline to 

peak, and latency was measured as time in ms from stimulus presentation to peak. 

  

Auditory Perseveration Task 

The Auditory Perseveration (AP) task is used to evoke a P300 wave.  A P300 

wave can be obtained with any discrimination task in which one stimulus has a higher 

probability of occurring than another.  The AP task involves a low pitch tone and a high 

pitch tone.  The participant is given directions about pushing specified buttons with the 

thumbs when certain tones sound.  When a “white noise” burst sounds, it signals to the 

participant that it is time to switch, and to push the opposite button from what they were  

just pressing for the same tone.  The P300 is evoked after the “white noise” burst.  Tests 

similar to the AP task (like the Wisconsin Card Sort task) are used to look at 

perseverative errors indicative of impulsivity (Hillyard & Kutas, 1983; Polich, 1998; 

Gevins & Cutillo, 1986). 
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CHAPTER THREE 

Results 
  

Demographic Information 

 Multiple Univariate ANOVA showed that age, years of education, days of 

sobriety, WASI full-scale IQ, and substance abuse severity (as measured by the DAST 

and AUDIT) did not significantly differ between the treatment program completers and 

non-completers (Table 1).  In the overall sample, 14 participants reported no family 

history of alcoholism (as measured by alcoholism either present [1] or absent [0] in the 

subject’s biological father), and 21 participants reported that their father had a history of 

alcoholism.  In the “Completers” group, 5 (38.5%) individuals reported a negative family 

history and 8 (61.5%) reported a positive family history of alcoholism.  In the “Non-

completers” group, 9 (40.9%) participants reported negative family history and 13 

(59.1%) reported a positive family history of alcoholism. 

 Manna House staff were contacted in order to ascertain why non-completers left 

the program.  Of the participants who did not successfully complete the Manna House 

program (13 individuals), 9 (69%) were discharged for non-compliance with the 

“Cardinal Rules” (lying, stealing, anger outbursts, etc.), 2 (15%) chose to leave the 

program with no other reason given, 1 (8%) had a serious medical condition that 

prevented her completion (Anorexia Nervosa), and 1 participant (8%) relapsed. 

Three one-sample chi-square tests were conducted to assess whether family 

history of alcoholism, socioeconomic classification, and racial classification differed 

significantly from equal hypothesized proportions in the overall sample (N=35).  No 
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significant difference in observed proportion of family history of alcoholism was found, 

χ2 (1, N=35) = .237.  Socioeconomic status differed significantly from equal 

hypothesized proportions, χ2 (5, N=35) = 14.20, p < .05.  The racial make-up of the 

sample also differed significantly from equal hypothesized proportions, χ2 (3, N=35) = 

29.57, p < .001.  However, because of the relatively small N of this study, it was expected 

that these demographic variables would approach a normal distribution as the sample size 

increased.  The socioeconomic classification of the participants is shown in Table 2.  

Racial classification of participants is presented in Table 3. 

 

Table 1 

Demographic Information of Completers and Non-Completers 

________________________________________________________________________ 
        Completers        Non-Completers      
 (n = 22)      (n = 13) 

Variable                                  M             SD                             M             SD 

 Age 36.36  11.02 38.08 11.60 
 Years of Education 12.00 2.87 15.00 2.16 
 Days of Sobriety 66.41  40.50 48.38 27.29 
 FSIQ (WASI) 100.27 12.68 99.85 14.53  
 DAST Total Score 13.00 4.61 12.00 5.67 
 AUDIT Total Score 17.09 10.52 16.31 11.35  
 
 

Table 2 

Socioeconomic Classification of Completers and Non-Completers 

________________________________________________________________________ 
        Completers          Non-Completers      
 (n = 22)      (n = 13) 

Socioeconomic Status          %             (n)                              %             (n) 

 Less than 5,000 18.0 (4/22) 38.0 (5/13) 
 Between 5,000 and 10,000 18.0 (4/22) 0.0 (0/13) 
 Between 10,000 and 20,000 32.0 (7/22) 8.0 (1/13) 
 Between 20,000 and 30,000 18.0 (4/22) 54.0 (7/13) 
 Between 30,000 and 50,000 9.0 (2/22) 0.0 (0/13) 
 Between 50,000 and 100,000 5.0 (1/22) 0.0          (0/13 
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Table 3 

Racial Classification of Completers and Non-Completers 

________________________________________________________________________ 
        Completers        Non-Completers 
 (n = 22)      (n = 13) 

Race                    %             (n)                              %             (n) 

 White, Non-Hispanic 59.0 (13/22) 69.0 (9/13) 
 Black, Non-Hispanic 23.0 (5/22) 23.0 (3/13) 
 Hispanic 14.0 (3/22) 8.0 (1/13) 
 Other 4.0 (1/22) 0.0        (0/13) 
 

 

Measures of Aggression and Impulsivity 

 

A multivariate analysis of variance (MANOVA) was conducted on the Buss-Perry 

Aggression Questionnaire (BPAQ) subscales and was not found to be significant (Wilks’ 

λ = 0.78, F(4,30) = 2.08, p=0.11, partial η2
= 0.22).  A univariate ANOVA of the BPAQ 

total score showed no significant differences between the treatment program completers 

and non-completers (F(1,34) = 3.28, p=0.08, partial η2
= 0.09)  (Table 4).  

A MANOVA on the three subscale totals of the Lifetime History of Aggression 

Questionnaire (Interview Format) revealed no significant differences between the groups 

(Wilks’ λ = 0.93, F(3,31) = 0.74, p=0.54, partial η2
= 0.07).  A univariate ANOVA was 

then conducted on the total score (F(1,34) = .22, p=0.64. partial η2
= 0.01), and no 

significant difference was found between completers and non-completers (Table 4).   

A MANOVA conducted on the three main subscales of Barratt Impulsiveness 

Scale-11 (BIS-11) revealed no significant differences between the two groups (overall: 

Wilks’ λ = 0.90, F(3,28) = 1.07, p=0.38, partial η2
= 0.10).  A univariate ANOVA of the 

BIS-11 total score showed no significant differences between the treatment program 

completers and non-completers (F(1,31) = 2.32, p=0.14, partial η2
= 0.01) (Table 4). 
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Univariate ANOVAs of the impulsive (F(1,34) = 3.58, p=0.07, partial η2
= 0.10) 

and premeditated (F(1,34) = 0.08, p=0.78, partial η2
= 0.00) scale scores of the Impulsive 

Premeditated Aggression Scale (IPAS) evidenced no significant differences between the 

two groups (Table 4).   

 

Table 4 

Measures of Aggression and Impulsivity of Completers and Non-Completers 

________________________________________________________________________ 
        Completers        Non-Completers   
 (n = 22)      (n = 13) 

Measure                                  M             SD                             M             SD 

Buss-Perry Aggression Questionnaire 
 Physical Raw Score 24.46  9.50 21.23 6.80 
 Verbal Raw Score 13.59 3.87 13.00 3.14 
 Anger Raw Score 19.55  4.54 15.31 5.74 
 Hostility Raw Score 26.23 21.03 17.69 4.13 
 Total Score 79.27 20.01 67.23 17.10 
Lifetime History of Aggression Questionnaire (Interview Format) 
 Aggression 11.50 6.92 9.62 5.20 
 Antisocial 7.82 3.50 7.23 3.65 
 Self-Directed 0.77 1.60 1.77 4.09 
 Total 20.09 9.41 18.62 8.25 
Impulsive/Premeditated Aggression Scale  
 Impulsive Score 3.64 2.13 2.38 1.39 
 Premeditated Score 3.64 2.17 3.38 3.15 
Barratt Impulsiveness Scale-11*                                         
 Attentional Impulsiveness 19.00 4.70 16.54 3.69 
 Motor Impulsiveness 26.11 5.32 24.31 3.90 
 Non-Planning Impulsiveness 28.47 6.19 26.62 4.94 
 Total Score 74.11 13.49 67.46 9.73 
Note.  *n numbers for the BIS subscale and total scores were n=19 for the Completer group and n=13 for 
the Non-Completer group. 

 

 

Psychopathic Trait Measures 

 

A multivariate analysis of variance (MANOVA) was conducted on the eight 

subscales of the Psychopathic Personality Inventory (PPI; Wilks’ λ = 0.77, F(8,26) = 

0.96, p=0.49, partial η2
= 0.23), and then a univariate ANOVA was conducted on the total 
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PPI score (F(1,34) = 0.42, p=0.52, partial η2
= 0.01).  No significant differences were 

found between the two groups’ subscale scores or total scores (Table 5). 

A MANOVA was conducted to examine the differences in the 7 Narcissistic 

Personality Inventory component scale means between treatment program completers and 

non-completers (Wilks’ λ = 0.73, F(7,24) = 1.25, p=0.32, partial η2
= 0.27).  The results 

of the MANOVA indicated no significant differences on the 7 scale score means between 

the groups.  A univariate ANOVA was then conducted on the total NPI score (F(1,31) = 

0.82, p=0.37, partial η2
= 0.03).  No significant difference was found between the drug 

treatment program completers and non-completers (Table 5). 

 
Table 5 

Psychopathic Trait Measures of Completers and Non-Completers 

________________________________________________________________________ 
   Completers          Non-Completers                          

(n = 22)     (n = 13)    
Measure                                  M             SD                             M             SD 

Psychopathic Personality Inventory (PPI) 
 Machiavellian Egocentricity 16.27  6.59 14.62 4.07 
 Social Potency 18.50 4.84 20.77 4.34 
 Coldheartedness 14.27  3.07 15.08 4.25 
 Carefree Nonplanfulness 14.14 4.28 13.31 4.17 
 Fearlessness 18.05 7.92 16.15 4.43 
 Blame Externalization 15.77 4.16 13.77 3.06 
 Impulse Nonconformity 14.73 4.73 13.38 3.99 
 Stress Immunity 19.36 4.24 20.77 4.30 
 Total Score 131.18 16.94 127.85 9.87 
Narcissistic Personality Inventory*                                        
 Authority 49.42 11.50 55.62 8.58 
 Exhibitionism 25.58 11.51 26.69 13.41 
 Superiority 30.16 6.25 34.46 5.85 
 Entitlement 29.26 9.60 28.54 10.72 
 Exploitativeness 25.47 9.06 23.69 8.91 
 Self-Sufficiency  35.26 6.31 37.23 7.21 
 Vanity 12.37 7.41 14.92 7.80  
 Total Score 207.53 38.28 221.15 46.60 
Note. *n numbers for the NPI subscale and total scores were n=19 for the Completer group and n=13 for 
the Non-Completer group. 
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A MANOVA was conducted for the fifteen scales of the Personality Diagnostic 

Questionnaire (PDQ-4; Wilks’ λ = 0.69, F(13,21) = 0.71, p=0.73, partial η2
= 0.31) but 

was not found to be significant overall. (Table 6).  Two univariate ANOVAs were 

conducted on the Too Good (F(1,34) = 1.07, p=0.31, partial η2
= 0.03) and Suspect 

Questionnaire (F(1,34) = 0.07, p=0.80, partial η2
= 0.00) validity scales of the PDQ-4 and 

no significant differences were found between the groups. (Table 6). 

 

Table 6 

Personality Diagnostic Questionnaire (PDQ-4) of Completers and Non-Completers 

________________________________________________________________________ 
        Completers        Non-Completers               

(n = 22)      (n = 13)    
Measure                                  M             SD                             M             SD 

Personality Diagnostic Questionnaire (PDQ-4) 
 Validity Scales 

 Too Good Score 0.45 0.67 0.69 0.63  
 Suspect Questionnaire 0.18 0.50 0.23 0.60 
  
 Clinical Scales 

 Paranoid 3.73 2.14 2.85 1.68 
 Schizoid 2.27 1.70 2.15 1.68 
 Schizotypal 3.31 1.86 2.77 1.83 
 Histrionic 2.91 2.24 2.46 1.66 
 Narcissistic 3.27 1.80 2.69 1.89 
 Borderline 3.86 2.01 2.77 1.79 
 Antisocial 3.68 1.73 2.54 1.61 
 Conduct Disorder 3.00 3.12 1.77 3.49 
 Avoidant 3.59 2.46 2.54 1.94 
 Dependent        2.50 2.43 1.00 1.15 
 Obsessive-Compulsive 3.32 1.67 2.85 1.41 
 Negativistic 2.59 1.71 2.15 1.63 
 Depressive 4.27 1.80 3.23 1.36 
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DSM-IV-TR Axis I Diagnosis 

The SCID Screen Patient Questionnaire-Extended was used to assess possible 

Axis I psychopathology present in the participants at the time of the interview.  All 35 

participants met DSM-IV-TR diagnostic criteria for Dependence of at least one 

substance.  Of the 35 participants that completed the interview, EEG and questionnaires, 

18 met the DSM-IV-TR criteria for Alcohol Dependence, 18 met the criteria for Cocaine 

Dependence, 5 met the criteria for Stimulant Dependence, 1 met the criteria for Sedative-

Hypnotic-Anxiolytic Dependence, and 5 met the criteria for Opioid Dependence.  Eleven 

met DSM-IV-TR criteria for Alcohol Abuse, 3 met criteria for Cocaine Abuse, and 1 met 

criteria for Cannabis Abuse.  Twelve of the participants met DSM-IV-TR Dependence 

criteria for 2 substances, 9 met criteria for Abuse of one substance and Dependence on 

another substance, and 1 met criteria for Abuse of two substances and Dependence on a 

third substance. Seventeen of the participants evidenced only Substance Abuse and 

Substance Dependence, with no additional psychopathology.  Eighteen of the participants 

evidenced comorbid Axis I psychopathology in addition to Substance Abuse and/or 

Dependence.  Table 7 presents the treatment program completer/noncompleter 

composition of these two groups in terms of Substance Abuse/Dependence status.  Table 

8 provides the frequency of comorbid DSM-IV-TR Axis I SCID diagnoses between the 

two groups. 
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Table 7 

Substance Abuse/Dependence Status of Completers and Non-Completers 

________________________________________________________________________ 
        Completers        Non-Completers           
 (n = 22)    (n = 13) 

Axis I Diagnosis/Diagnoses       (n)                %                           (n)               % 

  
 One Substance Dependence (3/22) 14.0 (3/13) 23.0 
 Two Substance Dependence (4/22) 19.0 (3/13) 23.0 
 Mixed Abuse/Dependence(2) (3/22) 14.0 (1/13) 8.0 
 Two Substance Total (7/22) 32.0 (4/13) 31.0 
 

 

Table 8 

Comorbid Axis I SCID Diagnoses of Completers and Non-Completers 

________________________________________________________________________ 
       Completers        Non-Completers 
 (n = 22)      (n = 13) 

Axis I Diagnosis/Diagnoses       (n)                %                           (n)               % 

Substance Abuse/Dependence and Other Axis I Diagnosis/Diagnoses 
 One Substance/One Other Axis I (1/22) 5.0 (3/13) 23.0 
 Two Substances/One Other Axis I (5/22) 23.0 (1/13) 8.0 
 Total: One Other Axis I Diagnosis (12/22) 55.0 (8/13) 62.0 
 
 Two Substances/Two Other Axis I (3/22) 14.0 (1/13) 8.0 

 Total: Two Other Axis I Diagnoses (4/22) 18.0 (1/13) 8.0 
 

 Two Substances/Three Other Axis I (1/22) 5.0 (0/13) 0.0 
 Total: Three Other Axis I Diagnoses (1/22) 5.0 (0/13) 0.0 
 
 Two Substances/Four Other Axis I (0/22) 0.0 (1/13) 8.0 
 Total: Four Other Axis I Diagnoses (0/22) 0.0 (1/13)  8.0 
 

 

Psychophysiological Measures 

 

Auditory Perseveration Task 

Univariate ANOVAs were conducted on the total number of perseverative errors 

(F(1,33) = 0.03, p=0.87, partial η2
<0.00), total number of omissions (F(1,33) = 0.10, 

p=0.75, partial η2
<0.00), and total number of hits (F(1,33) = 0.14, p=0.72, partial η2

< 
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0.00) during the Auditory Perseveration Task.  No significant differences were found 

between the two groups on these measures (Table 9). 

Table 9 

Auditory Perseveration (AP) Task of Completers and Non-Completers 

________________________________________________________________________ 
        Completers        Non-Completers              

(n = 21)    (n = 13)    
Measure                                  M             SD                             M             SD 

Auditory Perseveration Task (AP Task)  
 Total Perseverative Errors 7.52  5.90 7.85 5.27 
 Total Omissions 10.29 10.53 11.46 10.18 
 Total Hits 21.19 11.76 19.69 11.13 
 

Amplitude of the P300 component of the event-related potential (ERP) at midline 

electrodes (Fz, Cz, Pz) and at peripheral electrodes across frontal (F3, F4), central (C3, 

C4), and posterior (P3, P4) brain regions was analyzed using a one-between (group) and 

one-within (electrode site) repeated measures ANOVA for the Auditory Perseveration 

Task.  After comparing the P300 measures along the midline (Fz, Cz, Pz), results showed 

a main effect for electrode site (F(2,32) = 19.19, p < 0.01, partial η2
= 0.55).  Follow-up 

contrasts showed significant differences (p < 0.01) in P3 amplitude between sites Fz (M 

= 5.35, SE = 0.73) and Pz (M = 2.02, SE = 0.63) and between sites Cz (M = 4.89, SE = 

0.69) and Pz.  (Table 10).  Also, there was a significant group main effect at the midline 

(F(2,32) = 19.19, p < 0.01, partial η2
= 0.55). A repeated measures ANOVA revealed a 

significant group x site interaction across peripheral posterior electrodes P3 and P4 P300 

amplitude (F(1,33) = 4.75, p < 0.05, partial η2
= 0.13).  In a follow-up analysis, two 

univariate ANOVAs were conducted on the P3 (F(1,34) = 2.13,  p= 0.15, partial η2
= 

0.06) and P4 (F(1,34) = 0.06, p=0.81, partial η2
< 0.00) amplitudes to determine if there 
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were significant differences between the treatment groups at the individual electrode 

sites.  Although there was a noticeable difference between the completer/non-completer 

P300 amplitude group means at the P3 site, neither ANOVA evidenced significant 

differences between the two treatment completion groups. (Table 10). 

Table 10 

Auditory Perseveration (AP) Task P300 Amplitude Between Completers  

and Non-Completers 

________________________________________________________________________ 
         Completers        Non-Completers           
 (n = 22)     (n = 13)    

Measure/Site                                  M             SD                             M             SD 

P300 Amplitude (µV) 
 Midline Electrodes  
 Fz* 6.07  4.63 4.64 3.19 
 Cz* 6.54 4.61 3.24 2.26 
 Pz 3.11 4.24 0.92 2.17 
 
 Peripheral Electrodes 

 F3 4.56 4.30 3.02 2.29 
 F4 3.14 3.01 3.31 3.09 
 C3 4.23 3.04 4.12 5.00 
 C4 4.40 3.60 3.60 1.93 
 P3** 1.86 3.70 0.23 2.04  
 P4 0.81 2.61 0.60 1.97 
Note. µV = microvolts from baseline; * denotes significant difference from Pz as a site main effect (p ≤ 
0.01); ** denotes a significant group x site interaction effect  within these two electrode groupings (p ≤ 
0.05 for P3/P4 amplitude). 

 

A repeated measures ANOVA also revealed a significant group x site interaction 

across peripheral central electrodes C3 and C4 P300 latency (F(1,33) = 8.64, p < 0.01, 

partial η2
= 0.21) for the Auditory Perseveration Task.  Two follow-up univariate 

ANOVAs on group differences in C3 (F(1,34) = 4.71, p < 0.05, partial η2
= 0.13) and C4 

(F(1,34) =1.82, p= 0.19, partial η2
= 0.05) latency indicated that there was a significant 

difference in C3 latency, but not in C4 latency between the completion groups, such that 
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non-completers had significantly shorter latencies measured at the C3 site.  These results 

(combined with the amplitude results) indicated that drug treatment program non-

completers evidenced more attenuated posterior P300 amplitudes across sites and a 

shorter central P300 latency across sites than did program completers (Table11).  Figures 

1, 2, and 3 depict group comparisons of P300 Amplitude (µV) and Latency (ms) at Fz, 

Cz, and Pz to the “White Noise” Burst of the Auditory Perseveration Task.   

 
Table 11 

Auditory Perseveration (AP) Task P300 Latency Between Completers and Non-

Completers 

________________________________________________________________________ 
        Completers        Non-Completers           
 (n = 22)      (n = 13)    

Measure/Site                                  M             SD                             M             SD 

P300 Latency (ms) 
 Midline Electrodes 

 Fz 327.36  37.03 308.54 34.79 
 Cz 319.64 34.59 308.62 38.53 
 Pz 319.14 44.92 339.92 46.70 
 
 Peripheral Electrodes 

 F3 321.59 30.26 307.38 39.60 
 F4 312.77 37.19 316.31 32.58 
 C3* 335.32 32.87 311.31 29.32 
 C4 317.64 33.59 335.23 42.89 
 P3 356.64 90.93 350.85 41.62  
 P4 335.00 54.05 334.00 42.48 
Note.  ms = milliseconds following stimulus presentation; * denotes a significant group x site interaction 
effect  within these two electrode groupings (p ≤ 0.01 for C3/C4 latency). 
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Figure 1.  Group Comparison of P300 Amplitude (µV) and Latency (ms) at Fz to the “White Noise” Burst 
of the Auditory Perseveration Task.  (Dark line represents program completers, lighter line represents non-
completers.) 
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Figure 2.  Group Comparison of P300 Amplitude (µV) and Latency (ms) at Cz to the “White Noise” Burst 
of the Auditory Perseveration Task.  (Dark line represents program completers, lighter line represents non-
completers.) 
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Figure 3.  Group Comparison of P300 Amplitude (µV) and Latency (ms) at Pz to the “White Noise” Burst 
of the Auditory Perseveration Task.  (Dark line represents program completers, lighter line represents non-
completers.) 
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CHAPTER FOUR 

Discussion  

 The main finding that should be taken from this study is that the averaged midline 

P300 amplitude was significantly different between treatment program completers and 

non-completers (non-completers’ P300 amplitudes were more attenuated, as 

hypothesized).  In addition, P300 amplitude measures were found to be significantly 

more attenuated across the parietal electrodes (P3) in the non-completer group.  Also, as 

hypothesized, there were no significant differences between the two groups in IQ or 

substance abuse severity.   

 Contrary to the initial hypothesis, there were no significant differences in 

aggression or impulsivity measures between the two groups.  Axis I psychopathology did 

not differ significantly between the two groups.  The population for this study was 

derived by convenience sampling and the sample size was relatively small.  An 

explanation for this might be that the Manna House/House of Dignity screening 

procedure for applicants is very stringent from a psychological standpoint, and severely 

thought and/or personality-disordered individuals are referred to other treatment 

programs in the Waco area.  There is a zero-tolerance policy in the houses for aggressive 

acts, so logically, one might not expect major differences to exist between the completion 

groups in aggression and impulsivity levels.  Essentially, this sample was “cleaner” than 

one would expect in a substance-abusing population because of the screening procedures 

employed and the faith-based nature of the program.  Had the sample size been larger,  
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and perhaps from a more diverse, metropolitan city, differences in impulsivity, 

aggression, and psychopathology might have been evidenced that would further aide 

researchers in a more facile discrimination between the two program completion groups. 

P3a vs. P3b 

 The P300 component of the ERP reflects basic neural processes (Donchin & 

Coles, 1988).  More specifically, the P300 has been shown to be useful as a gauge of 

working memory (Donchin, Karis, Bashore, Coles & Gratton, 1986).  P300 amplitude 

reflects the successful (or unsuccessful, if attenuated) portioning of attentional resources 

to the task (Humphreys & Kramer, 1994), and P300 latency is thought to be equal to the 

time it takes to evaluate the stimulus and take appropriate action (Kutas, McCarthy & 

Donchin, 1977; Polich, 1987).  The P300 is elicited by so-called “oddball tasks” in which 

stimuli are presented in random order, and one stimulus occurs less often than another 

(Verleger & Berg, 1991).  In light of some interesting patterns that emerged during 

analysis of the P300 midline amplitude and latency site averages for the Auditory 

Perseveration task, a more in-depth exploration as to the loci of the “true” P300 wave that 

was elicited by this “oddball” task was seemingly merited.  There has been much debate 

over the cognitive model of the main accepted components of the P300 wave, the fronto-

central (Fz and Cz) “P3a” and the parietal (Pz) “P3b” waveforms.   

 Almost all reliable reports of P3a waveforms involve the use of novel stimuli (like 

the white-noise burst in the AP task) that elicit an early, fast-habituating, fronto-central 

alerting response that most likely comes from neural loci (predominantly in the frontal 

lobe) that are related to fast attentional allocation which does not require deep processing 

(Posner, 1992; Posner & Petersen, 1990).  When more memory processes are employed 
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to store stimulus information for later use in the task, the later parietal P3b is elicited 

(Knight, 1996; Polich & Squires, 1993).   

 The Auditory Perseveration task employed in the current study elicited both P3a 

and P3b waveforms.  For non-completers, P300 amplitudes were most attenuated in the 

Pz (parietal) location.  P3 amplitudes for treatment program completers followed this 

general trend (except for a slight, non-significant increase in amplitude from sites Fz to 

Cz, then decrease to Pz), but overall, the amplitudes in the completers were significantly 

elevated compared to non-completers.  Following the logic of current theories as to the 

nature of P3a and P3b amplitudes, the data lead to the conclusion that the treatment 

program non-completers had less attentional resources to allocate to the AP task (reduced 

frontal/central amplitude as compared to completers).  When the task merited the use of 

memory storage mechanisms in order to save stimulus information for later use (such as 

remembering which button to push for the low/high tone after the white noise burst), non-

completers showed marked deficits in memory coding as compared to participants who 

completed the drug treatment program (reduced P3b amplitude at P3).   

 Similarly, P300 latencies are smallest at frontal and central sites for treatment 

program non-completers, indicating more impulsive button-pushing and less time used in 

the evaluation of the stimulus.  Not surprisingly, the longest latency (paired with the 

lowest amplitude) in the non-completer group was for the parietal midline electrode (Pz) 

because individuals who have difficulty in coding memory for storage would  most likely 

also take longer to attempt to code that information.  The longest latency for the treatment 

program completers was, surprisingly, in the Fz electrode.  This might suggest that 

treatment program completers were just more thorough in their evaluation of the target 
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stimulus presentation.  The shortest latency for treatment program completers was at the 

Pz electrode (paired with a higher amplitude than that found in the non-completer group).  

These data suggested that completers not only allocate more neural mechanisms for 

memory storage, but they also employ these memory storage mechanisms faster than 

treatment program non-completers.  These deficits in storage capability and capacity 

(measured by the P3b), paired with basic deficits in executive cognitive functioning and 

the reduced ability to effectively allocate attentional resources (measured by the P3a), 

appeared to be the principle features that distinguished between the completer and non-

completer drug treatment program groups in this study. 

 In closing, the most pertinent finding of this study was that there were significant 

differences in P300 amplitude between treatment program completers and noncompleters 

averaged across midline electrode sites.  This finding bodes well for future research 

implications, as significant differences between completer groups found in a very "clean" 

sample would likely be even more pronounced if this study were replicated using a 

larger, more disordered population. Also, this research coincides with a recent pilot study 

conducted by Dr. Sara L. Dolan, Dr. Matthew S. Stanford and myself in 2008 which 

indicated that drug offenders who exhibited greater executive cognitive functioning 

deficits (as measured by lower scores on assessments such as the Wisconsin Card Sort 

Task and STROOP Color/Word Task) also had a more attenuated P300 waveform across 

midline sites (Dolan, Baldridge, & Stanford, 2008). This indicates that the P300 is 

probably more of a direct measure of executive cognitive functioning, as the Auditory 

Perseveration task (that was used to elicit the P300 in both studies) was modeled after the 

Wisconsin Card Sort Task by its creator, Dr. Lance Bauer.  Future clinical treatment 
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implications of this study are also very promising.  Past studies in my research lab have 

indicated that low-levels of anticonvulsant medications (such as Dilantin) normalize the 

P300 waveform in impulsive aggressive individuals (Stanford et al., 2005).  With this in 

mind, it would be prudent to investigate the potential benefits of adding such low-level 

anticonvulsant medications to a structured treatment regimen for those clients who 

exhibit highly impulsive/aggressive behaviors.  Reduced impulsive aggression would 

likely reduce the frequency of these problematic behaviors, and in turn, increase these 

individuals' likelihood of successfully completing the drug treatment program. 
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