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ABSTRACT

Recent studies have indicted that the difficulties in reversal learning and response 

prevention seen in adult psychopaths (see Patterson & Newman, 1993), can also be seen 

in some children with severe emotional and behavioural disturbance, referred to as 

children with psychopathic tendencies (Blair, 1997; Fisher & Blair, 1998). The Orbito- 

Frontal Cortex (CFG) has been implicated with reversal learning and response 

prevention (Dias, et al., 1996; Rolls, 1997) and it has been suggested that a dysfunction
'i

within the CFG could offer an explanation for the development of psychopathy 

(Damasio, 1994; Fisher & Blair, 1998).

This study investigated whether severe emotional and behavioural disturbance in 

children is associated with CFG functioning. In particular, it examined whether levels of 

emotional and behavioural disturbance can predict performance on two computerised 

reversal learning tasks: The ID-ED Task (Dais, et al. 1996) and The Snake Game (Fine 

& Blair, in press). The ID-ED Task and The Snake Game are reported to be measures of 

OFG functioning as they both index sensitivity to changes in reward and punishment 

reinforcement strategies (Dais, et al. 1996; Fine & Blair, in press).

Fifty-six children from two schools for the emotionally and behaviourally disturbed 

completed both The ID-ED Task and The Snake Game. Their performance was 

measured by the number of errors they made on each task. The children’s level of 

emotional and behavioural disturbance was measured using the Psychopathy Screening



Device (Frick & Hare, in press). The Psychopathy Screening Device (PSD) indexes a 

behavioural syndrome that consists of two dimensions: affective disturbance and 

impulsive/conduct problems. A measure of Attention Deficit Hyperactivity Disorder 

(ADHD) was also included because of the high co-morbidity between 

impulsive/conduct problems and ADHD (see Pennington & Ozonoff, 1996). The 

DuPaul Rating Scale (DRS: DuPaul 1991) is a quick measure of ADHD symptomology 

and was completed for each child, in order to distinguish those children with 

impulsive/conduct problems from those with ADHD. Teaching staff completed two 

copies of the PSD and the DRS for each child and the average of the two scores were 

taken.

The children’s performance on the two computerised reversal learning tasks was 

analysed in relation to the scores they obtained on the PSD and the DRS. The results 

indicated that level of emotional and behavioural disturbance did not predict 

performance on The ID-ED Task nor The Snake Game. There were no significant 

differences between the performance of the most behaviourally disturbed and the least 

behaviourally disturbed on either task.

The results are interpreted within the proposed models of psychopathy and their 

relationship to possible neuro-anatomical sites is explored.



TABLE OF CONTENTS

Page

A B S T R A C T ............................................................................................................ i

Contents....................................................................................................................... iii

List of Tables............................................................................................................. vii

IN T R O D U C T IO N ................................................................................................ 1

Chapter 1 L IT E R A T U R E  R E V IE W ................................ 4

Chapter 1.2 HISTORY OF “PSYCHOPATHY”...........................5

Chapter 1.3 DIAGNOSTIC ISSUES..............................................7

1.2.1 Legal..............................................................8

1.2.2. Psychiatric Classifications............................9

1.2.2.1. ICD-10.............................................10

1.2.2.2. DSM-rV........................................... 11

1.2.2.3 Hare’s PCL-R...................................13

1.2.2.4. Blackburn’s Typology....................15

1.2.3. Criticisms.................................................... 17

Chapter 1.3 TREATMENT...........................................................18

1.3.1 Pharmacological..........................................19

1.3.2. Physical....................................................... 20

1.3.3 Psychodynamic............................................20

1.3.4. Cognitive Behavioural................................ 20

1.3.5. Therapeutic Community...........................20

1.3.6 Milieu Therapy............................................21

iii



Chapter 1A

Chapter 1.5

Chapter 1.6 

Chapter 1.7

Chapter 2 

Chapter 2.1 

Chapter 2.2 

Chapter 2.3

1.3.7. Commimity Supervision............................21

1.3.8. Criticism..................................................... 21

PROPOSED MODELS............................................23

1.4.1. Social/Environmental................................. 24

1.4.2. Biological/Cognitive...................................26

1.4.2.1. Fear Model..................................... 26

1.4.2.2. Empathy Model..............................29

1.4.2.3. Response Modulation Model 32

1.4.2.4. Neuro-Cognitive Model................ 36

1.4.2.4.1. Amygdala........................37

1.4.2.4.2. Orbito-frontal Cortex....38

RESEARCH ON CHILDREN................................ 43

1.5.1. Conduct Disorder........................................ 44

1.5.2. ADHD..........................................................48

SUMMARY.............................................................50

CURRENT STUDY................................................ 53

METHOD..............................................................55

DESIGN....................................................................55

PARTICIPANTS...................................................... 55

MEASURES.............................................................56

2.3.1 The ID-ED Task...........................................57

2.3.2 The Snake Game..........................................59

2.3.3. The Problem Behaviour Questionnaire 61

IV



Chapter 2.4

Chapter 3 

Chapter 3.1 

Chapter 3.2

Chapter 3.3

Chapter 4 

Chapter 4.1

2.3.3.1.ThePS D ...............................................62

2.3.3.2.TheDR S................................................63

PROCEDURE.......................................................... 64

2.4.1. Computer Tasks.......................................... 65

2.4.2. Problem Behaviour Questionnaire.............66

R E S U L T S ............................................................ 67

OVERVIEW............................................................. 67

ANALYSIS OF DATA........................................... 68

3.2.1. Age & IQ...................................................... 68

3.2.2. Emotional & Behavioural Measures..........69

3.2.2.1.ThePS D ......................................... 69

3.2.2.2. The DuPaul.....................................71

3.2.2.3. The PSD & DuPaul....................... 73

3.2.3. Computer Tasks.......................................... 74

3.2.3.1 The ID-ED Task............................74

3.2.3.2. The Snake Game........................... 75

3.2.3.3. The ID-ED & Snake Game 75

HYPOTHESIS TESTING.......................................77

D IS C U S S IO N ..................................................... 81

SUMMARY..............................................................81



Chapter 4.2 OVERVIEW OF RESULTS.................................... 85

Chapter 4.3 INTERPRETATION OF RESULTS........................86

Chapter 4.4. EXPLANATIONS for RESULTS 1 :

CRITICISM of EXISTING RESEARCH.............. 88

Chapter 4.5. EXPLANATIONS for RESULTS 2:

CRITICISM of OVERALL DESIGN.................... 91

4.5.1. Problems with the Design........................ 91

4.5.2. Problems with the Sample........................ 93

4.5.3. Problems with the Equipment & Setting.. .95

4.5.4 Problems with the Measures.....................98

4.5.4.1. The ID-ED Task............................98

4.5.4.2. The Snake Game............................99

4.5.4.3.ThePS D......................................... 99

Chapter 4.6 CHANGES TO BE MADE.................................... 100

Chapter 4.7 IMPLICATIONS FOR FUTURE RESEARCH... 101

R E F E R E N C E S ...................................................................................................103

Appendix A Parental Permission & Head-teacher Letters 119

Appendix B Details of the ID-ED Task & the Snake Game. ..122

Appendix C Problem Behaviour Questionnaire......................... 127

Appendix D Instructions for the ID-ED task & The Snake Game

...130

Appendix E Table of Means for Raw Data & Statistical Analysis

 133

VI



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Table 10.

Table 11.

Table 12.

Table 13.

LIST OF TABLES

Page

A Correlation Analysis between Age, IQ and PSD

Scores............................................................................................... 71

A Correlation Analysis between Age, IQ and DuPaul

Scores............................................................................................... 72

A Correlational Analysis between the two sub-scales 

of the PSD and the DuPaul........................................................... 74

Overall Age & IQ Means..............................................................136

Overall Means on the Behavioural Measures............................. 136

Overall Means on the Computer Tasks....................................... 136

Means for Highest & Lowest Scorers on the PSD.....................137

Means for Highest & Lowest Scorers on the D uPaul................137

ANOVA Table..............................................................................138

Regression Model Summary.......................................................139

Regression ANOVA Table...........................................................139

Regression Co-efficients Table...................................................140

Regression Residuals Statistics...................................................140

vii



INTRODUCTION

Two important political and social concerns of the twentieth century are crime and its 

prevention. It is commonly agreed that prevention is better than cure and therefore 

efforts should be concentrated on trying to identify either risk or causal factors of crime. 

An obvious starting point for this is to study children who show aggressive and criminal 

behaviour at an early age.

It is considered that there are two groups of individuals who show early aggressive 

behaviour. The first group are those who show a persistent pattern of violent offending 

across their life span. The second group are those who show a more acute pattern, which 

peaks shortly after puberty and then declines considerably in their late teens (Moffitt,

1993). Whilst evidence implicates social factors in the development of the second 

group, it has been suggested that the origin of the first group lies in some form of bio- 

cognitive impairment (Moffitt, 1993). However, there is disagreement about the nature 

of this supposed bio-cognitive impairment (Moffitt, 1993; Patterson & Newman, 1993; 

Pennington & Bennetto 1993; Quay, 1993). What is more readily accepted is that this 

persistently aggressive group are likely to be amongst the 50% of youths, who, 

diagnosed with conduct disorder as juveniles are then diagnosed as having Antisocial 

Personality Disorder or Psychopathy as adults (Robins, 1978; Zoccolillo et al., 1992).

The latter group, psychopaths, pose the most serious challenge to society as regards

levels and seriousness of crime. Psychopaths commit more crimes, receive more

convictions, and spend more time in prison before the age o f 40 then do non-
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psychopathic individuals (Hare, 1993; Harpur & Hare, 1994). They make considerable 

demands on services both in the criminal justice system and in the health and social care 

systems. These challenges are further compounded by the lack of consensus on many of 

the issues surrounding psychopathy. There is no agreement, yet, on either the defining 

characteristics or aetiology of psychopathy. There are also many different opinions on 

the effective management and treatment of the disorder.

This lack of consensus has continued for more than a century. Numerous reviews on the 

state of knowledge and understanding within the field all conclude the same: that more 

research is needed as existing research in flawed (see Scott, 1963; Blackburn, 1983; 

Quality Assurance Project, 1991 for reviews). This study suggests that any further 

research should be into understanding the development or causes of psychopathy. Once 

this is achieved then a tighter definition of the syndrome can be drawn, appropriate 

treatment regimes can be developed and efforts made towards identifying early potential 

psychopaths early.

Unfortunately, there still appears to be a tendency in the area to replicate reviews rather 

than concentrate on developing models of understanding. However, in the last decade 

there have been efforts to address this gap in the field. Researchers (e.g. Hare, 1970; 

Newman et al., 1987; Patterson & Newman, 1993; Blair et al., 1995; 1997, etc.) have 

tried to identify biological and cognitive pathways for the development of behavioural 

traits associated with psychopathy. Their findings indicate that in addition to the 

obvious anti-social behaviour displayed by psychopaths, they also have difficulty 

identifying, processing and even lack certain emotions. This suggests that psychopathy



is a complex interaction between social and psychological environmental experiences 

and particular biological and cognitive pre-dispositions. This nature-nurture model is 

supported by many researchers (e.g. Hare, 1993; Mitchell & Blair, 2000).

The nurture component, i.e. the social-psychological environmental factors, influence 

on the development of psychopathy has been well documented (Robbins, 1981; 

Farrington et al., 1990; Frick, et al., 1994). However, researchers believe that it is 

nature, the biological and cognitive genetic factors, that determine the severity of the 

emotional processing difficulties and in turn, determine the severity of the syndrome 

(Hare, 1993; Mitchell & Blair, 2000). Therefore, as Rutter & Plomin (1997) are keen to 

stress, genetic factors contribute to the biological bases of brain functioning and 

personality structure, which, in turn, influences the way individuals respond to, interact 

with and experience their social environment. Therefore, this study advocates that 

psychopathy emerges from a complex, but as yet not fully understood, interplay 

between biological, psychological and sociological factors.

The aim of this study is to begin to draw together current research findings on possible 

biological and cognitive pathways responsible for the development of psychopathy. 

Following the notion that prevention is better than cure, the focus is on those who have 

yet to develop the disorder but are most vulnerable to do so. Those children who display 

behavioural and emotional problems are targeted based upon the likelihood that this is 

the group from which adult psychopaths are most likely to emerge.



1. LITERATURE REVIEW

The literature review presented here is an examination of the areas considered relevant 

to this thesis. It is not intended to be a comprehensive review of the whole field of 

psychopathy. Hence, some topics are not covered in depth, such as treatment or social 

contributions, as these are not considered to be as directly relevant to the main aim of 

the study. The areas covered are:

1.1 The History of Psychopathy (a brief outline);

1.2 Diagnostic Issues: Introducing each of the existing measures and highlighting the 

problems with them;

1.3 Treatment: A brief outline of the efficiency of the different models of treatment

1.4 Proposed Models: A review of the proposed models to explain the characteristics 

of psychopathy;

1.5 Research on Children: An examination of the research addressing the pre-cursors 

to psychopathy;

1.6 Summary of Research

1.7 Current Study: A description of the overall aims and hypotheses of this thesis.



1.1 THE HISTORY OF PSYCHOPATHY

The term psychopathy originated in Germany in the early 19^ century and initially 

referred to all disorders of personality. The French psychiatrist, Phillippe Pinel, was one 

of the first clinicians to use the term ‘psychopath’. Writing in the 19* century, Pinel 

described the patterns of behaviours displayed by this group as '̂‘distinct from the 

ordinary evil that men (see Cleckley, 1976). He used the term ‘insanity without 

delirium’ to describe the utter remorselessness and complete lack of restraint he 

observed in these patients. Pinel implied that psychopaths were ‘morally neutral’, i.e. 

they did what they did because they were mad, not bad. This distinction split the field of 

psychiatry for over a century, with clinicians arguing for and against the mad versus bad 

standpoints (for a review see Cleckley, 1976). The start of World War II and the need to 

identify and screen out soldiers, who would disrupt, even destroy military operations, 

created an urgency to clarify the disorder. In addition, the general public were beginning 

to ask how an entity such as the Nazi regime, with their genocide and torture, come to 

exist.

Hervey Cleckley, in his now classic book 'The Mask o f  Insanity^ (first published 1941), 

began to address these issues. He wrote detailed case histories on his patients, providing 

the general public with their first experience of the world of a psychopath. He used 

phrases such as "shrewdness and agility o f m ind\ "exceptional charm and persuasion'', 

seeing the psychopaths as "being unable to take even the slightest interest in the 

tragedy, joy, or the striving o f  life, as i f  he is indifferent to all these matters". Cleckley 

(1976) suggested that despite their abstract reasoning abilities, psychopaths should be



classified as psychotic, as their behaviour was so inappropriate, self-damaging and 

inadequately motivated. He also was the first to highlight the psychopath’s apparent lack 

of empathy and inability to experience emotions. He described it as “ a lack o f ability to 

see how others are moved. It is as though he is colour blind, despite his sharp 

intelligence, to this aspect o f human existence ” and how there was no point in trying to 

explain empathy to a psychopath because "'there is nothing in his orbit o f  awareness that 

can bridge the gap with comparison... there is no way for him to realise that he does not 

understand^ip. 90).

This view of psychopathy, as Johns & Quay (1962) put it, that psychopaths "know the 

words but not the musid' (p. 217) became the frame of reference in which clinicians 

during the 1960’s began to research the development of psychopathy. However, even 

though there was now agreement on the nature of the disorder, i.e. psychopaths had 

difficulty with identifying and processing emotions, clinicians argued over which 

behavioural characteristics and traits were central to psychopathy. Since then, the 

concept of psychopathy has become contentious and has generated extensive literature 

espousing many differing opinions on classification (Blackburn, 1983). Butler (1975) 

being one the first to review the area concluded that the concept was logically flawed. 

He stated that prison inmates who had attracted the label ‘psychopathic disorder’, were a 

heterogeneous group, not readily identified by a single category from any medical, 

biological or psychological criteria. Guim & Robinson (1976) agreed and mockingly 

proposed that there were only five facts that could be said about the term ‘psychopathic 

disorder’ :



1) It has only a legal use in England and Wales;

2) Doctors use it to indicate that a patient is incurable or untreatable;

3) It is used in the vernacular as a term of derogation;

4) Authors disagree about its definition;

5) The diagnosis is unreliable.

Despite this apparent ineptitude, the terms ‘psychopath’ and ‘psychopathy’ are still in 

common usage today. The above concerns and many similar ones have not resulted in 

the removal of the term ‘psychopathic disorder’ from the legal system. What is agreed 

however, is that the group referred to as psychopaths pose a number of concerns to 

society, especially in terms of their behaviour to others (Hare, 1991; Harpur & Hare,

1994). Hence, there have been attempts to classify this heterogeneous group, so that 

diagnostic tools can be applied and appropriate treatment regimes developed.

1.2 DIAGNOSTIC ISSUES

As mentioned, during the 1960’s the debate on classification highlighted the need for an 

agreed set of recognisable, diagnosable traits. Self-report measures had been in common 

usage, e.g. ‘1 lie: easily; with some difficulty; or never’ (Hare, 1993). But psychopaths 

are experts at distorting and altering the truth in their favour, it was clear that what was 

needed was a diagnostic or classification system that did not rely on self-report.



Currently, four psychiatric diagnostic approaches to psychopathic disorder have been 

proposed and each differs in their developmental origin, taking a different perspective 

on their included set of features. All require intensive training for administration and 

interpretation. However there is also a legal classification of psychopathy, known as 

‘psychopathic disorder’. This is entirely separate from the psychiatric classification 

systems and therefore it will be addressed first.

1.2.1 The Legal Category

There is a difference between the clinical construct of psychopathy and the legal 

category 'psychopathic disorder'. In legal terms, psychopathy or 'psychopathic disorder' 

is one of the four categories of mental health problems recognised by the Mental Health 

Act 1983, where it is defined as:

“a persistent disorder or disability o f  mind (whether or not including significant 

impairment o f intelligence) which results in abnormally aggressive or seriously 

irresponsible conduct

The term is a means of detaining people under the Mental Health Act, 1983, because of 

their:

'fiersistent disorder or instability o f mind, which results in abnormally 

aggressive or severely irresponsible conduct”

(Mental Health Act, 1983; section 1, part 2).



Chiswick (1992) has noted that there has been very little clarification of this label or any 

attempts at standardising the definition of ''abnormally aggressive'' or "severely 

irresponsible". It appears to be the individual decision of the particular court dealing 

with an individual's case. As a result, as Coid (1992) highlights, it is not surprising to 

discover that there is a wide range of presenting psychopathology amongst the men and 

women detained under the category 'psychopathic disorder'.

1.2.2 Psychiatric Classifications

Psychopathy is associated with numerous different traits from various writers. They 

have described psychopaths as; selfish; aggressive; callous; impulsive; lacking insight; 

having no remorse or guilt for their behaviour; showing no shame or empathy; having 

no capacity to love or develop and retain friendships; engage in pathological lying; thrill 

seeking; risk takers; exhibit poor judgement and disregard for social conventions; 

having only superficial relationships; being manipulative and extricating themselves 

from difficult situations through lying; outright contradictory; detailed, dramatical lying 

in their self conviction of no blame; give broken promises and simulate emotions and 

attachment when advantageous to them.

The four psychiatric or clinical classification systems include some of these 

characteristics, but none contain them all. The four are:

1) The International Classification of Diseases, Version 10 (ICD-10);



2) The Diagnostic and Statistical Manual, Version IV (DSM-IV);

3) The Psychopathy Check-List, Revised (PCL-R);

4) Blackburn’s Typology (1986).

1.2.2.1 The International Classification of Diseases. Version 10.

The International Classification of Diseases, Version 10 (ICD-10) is a diagnostic tool 

developed by The World Health Organisation (WHO, 1989). The ICD-10 does not 

contain a category entitled ‘psychopathy’ but refers to traits and behaviour associated 

with psychopathy as Dyssocial Personality Disorder (DPD) \ The diagnostic conditions 

for DPD are concerned with degrees to which a person deviates from their own 

culturally expected norms and the accepted range of characteristics. Severity is based 

upon the level of disparity between observed behaviour and the prevailing social norms. 

Such behaviour, as defined by ICD-10, consists of:

1) Callous unconcern for the feelings of others and lack of capacity for 

empathy;

2) Gross and persistent attitude of irresponsibility and disregard for social norms 

rules and obligations;

3) Incapacity to maintain enduring relationships;

4) Very low tolerance of finstration and a low threshold discharge of 

aggression, including violence;

5) Incapacity to experience guilt and to profit from experience particularly 

punishment;
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6) Marked proneness to blame others or to offer plausible rationalisations for 

the behaviour bringing the subject into conflict with society and

7). Persistent irritability.

If three or more of the above criteria are present, the diagnosis of DPD can be made. 

ICD-10 obviously emphasises personality traits rather than behaviour. According to 

Dolan & Coid (1995), it has not been implemented much in research or clinical practice 

as yet and they suggest that it needs to increase its validity by adding more categories to 

cover all the possible presentations.

1.2 2.2 Diagnostic and Statistical Manual, version IV (DSM-IV)

Like the ICD-10, the DSM-IV (American Psychiatric Association, 1994) categorises 

psychopathy as a personality disorder. Personality disorders are classified under Axis II 

of the DSM-IV as pervasive developmental disorders (as opposed to the discrete mental 

illnesses, which are categorised under Axis I). Axis II defines personality disorders in 

terms of behaviour and/or personality traits, that are characteristic of a person’s 

fimctioning since early adulthood (age 18). To receive the diagnosis of a personality 

disorder the collection of traits must have an impact across several domains of 

fimctioning, by causing social, occupational problems and subjective distress.

The DSM-IV category ‘Anti-social Personality Disorder’ (ASPD) closely resembles 

psychopathy. ASPD describes patterns of irresponsibility and antisocial behaviour, 

beginning in early adolescence, with a history of conduct disorder before the age of ten.

11



It has been used extensively in empirical research and it has higher inter-rater reliability 

than other Axis II syndromes (Mellsop, et al. 1982). To receive a diagnosis of ASPD, 

according to the DSM-IV, a person has to meet the following criteria:

A. Their current age is 18 or above

B. Evidence of conduct disorder with onset before age 15 as indicated by a 

history of at least three or more of these factors: truancy, running away, 

fights, using weapons, forcing sexual activities on to others, physical cruelty 

to animals, physical cruelty to people, destruction of property, fire-setting, 

lying, stealing with and without confrontation of a victim.

C. A pattern of irresponsibility and antisocial behaviour since age 15 as indicated 

by at least four of the following: unable to sustain consistent work, failure to 

conform to social norms with respect to lawful behaviour, irritable and 

aggressive, failure to honour financial obligations, failure to plan ahead, 

impulsive, lack of regard for the truth, recklessness, lack of ability to function 

as a parent, never sustained a monogamous and lack of remorse.

The DSM-IV category ASPD refers primarily to a cluster of criminal and anti-social 

behaviours. The problem with this is that between 50 -  80 % of prison inmates meet the 

criteria for ASPD (Hart & Hare, 1996). Many psychopaths succeed at not being caught 

or engage in anti-social but not criminal behaviour (Hare, 1993). What DSM-IV seems 

to exclude is that psychopaths can be characterised by personality traits, not just 

criminal and anti-social behaviour (Dolan & Coid, 1995).

12



1.2.2.3 Hare’s Psychopathy Checklist - Revised (TCL-R)

Hare (1991) felt there was a urgent need to address the issues highlighted above and 

developed his own method of identifying individuals whose behaviour may reflect an 

actual syndrome, i.e. psychopathy and not just criminality. He disagreed with Cleckley 

(1946) in his ‘madness’ proposal of psychopaths but agreed ^vith the characteristics 

identified by Cleckley as those representing a typical psychopath. Hare proposed that 

psychopathy was a singular syndrome that can be indexed using a uni-dimensional scale, 

which included both personality traits and anti-social behaviour. After numerous studies 

on prison samples, and a complete revision. Hare published the Psychopathy Checklist 

Revised PCL-R (Hare, 1991).

The PCL-R has 20 items, scoring 0-2, with maximum score of 40. It has a cut off score 

of 25 for classification as a psychopath for a UK sample (Cooke & Michie, 1999). A 

number of studies have shown it has high inter-rater reliability, the lowest being r = 

0.83, when used by trained researchers, following extensive training (Hare, 1991).

The 20 characteristics rated on the PCL-R are:

1). Glibness / superficial charm; 8). Callous lack of empathy;

2). Grandiose sense of self worth; 9). Parasitic lifestyle;

3). Need for stimulation/ proneness to 10). Poor behavioural controls; 

boredom;

4). Pathological lying; 11). Promiscuous sexual behaviour;

5). Cunning / manipulative; 12). Early behaviour problems;

6). Lack of remorse or guilt; 13). Lack of realistic long term goals;

7). Shallow affect; 14). Impulsivity;

13



15). Irresponsibility;

16). Failure to accept responsibility for 

own actions;

17). Many short term marital 

relationships;

18). Juvenile delinquency;

19). Revocation of conditional release;

20). Criminal versatility.

Hare (1991) stressed that the items are to be scored by combining interview data, case 

history information and archival data. He also demonstrated by factor analysis that the 

PCL-R contains two correlated factors that have distinct patterns of inter-correlation 

with other variables. He suggested that the first factor (Factor 1) consisted of core 

personality traits corresponding to the DSM-IV category ‘narcissistic personality 

disorder’, such as ‘superficial charm’, ‘lack of empathy’ and ‘shallow affect’. The 

second (Factor 2) contained the features of a chronic unstable lifestyle similar to 

DSM-IV’s ‘anti-social personality disorder’, such as ‘parasitic lifestyle’, ‘proneness 

to boredom’ and ‘impulsivity’.

14



It remains unclear whether Hare’s (1991) concept is indeed uni-dimensional. However, 

as a measure, the PCL-R is increasingly being used in well-designed research 

programmes and effective treatment studies. In its favour is that it is very brief, has high 

inter-rater reliability and does emphasise its own limitations by recommending 

obtaining information from case notes to complement any diagnosis (an obvious 

requirement in a population were self report will be far from reliable because of 

extensive lying, etc.).

The PCL-R is also very useful in risk assessment. For example. Hart et al., (1988) report 

that 80% of those diagnosed as psychopaths 'with the PCL-R re-offended within three 

years of release, compared to 25% classified as non-psychopaths.

1.2.2.4 Blackburn’ s tvnologv 0986) - derived from MMPl profiles.

Blackburn’s (1986) typology is based upon the dimensional model of personality traits 

used in the Minnesota Multiphasic Personality Inventory (MMPl). From this 

framework, Blackburn classifies the psychopath along scales that measure degree of 

personality abnormality. When the MMPl has been used vdth forensic populations and 

prison samples, four groups emerge, yielding similar profiles. Two are considered to 

represent two groups of psychopaths and the remaining two Blackburn considers as 

non-psychopathic.

15



Psychopaths:

Type 1. Primary: They are highly extroverted, non-neurotic, guilt free, impulsive and 

violent.

Type2. Withdrawn: They are hypocondriacal, suspicious, depressive, tense, disruptive 

and aggressive.

N on-psy chopaths :

Type 3. Controlled: They show defensive denial, are sociable, slightly extrovert and 

highly controlled.

Type 4. Inhibited: These also show defensive denial, are less controlled and more 

suspicious, exhibit extreme introversion, are depressed and have many different 

relationships.

The MMPI provides rich descriptions of characteristics, but it is unclear how relevant 

they are to psychopathy. Blackburn developed a shorter version. The Hospital 

Assessment of Personality and Socialisation (SHAPS) questionnaire (Blackburn, 1986) 

based on MMPI with additional items: belligerence/impulsive, hospitality/withdrawal: 

sociality/confidence. However, this also needs further research, especially with different 

populations of offenders and it is restricted to detained hospital populations (Dolan & 

Coid, 1995).
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1.2.3 Criticisms of Classifications

Each of the above diagnostic systems can be used to assess and diagnose psychopathy. 

Dolan & Coid (1995) recommend, when looking to make a diagnosis, a full DSM-IV or 

ICD-10 assessment is preferable, but as a minimum, the PCL-R supplemented with case 

note referencing.

However, as highlighted, all have limitations. Most measures are time consuming, 

reliant on self-report and require specialised training. All include subjective 

psychological phenomena that are difficult to measure. None of them identify a 

homogenous group and comparisons between the different classifications yield varying 

results and minimal agreement (Barbour-McMullen, et al., 1988).

Different populations have been used, i.e. Hare (1991) recruited prisoners and 

Blackburn (1988) studied only forensic in-patients. It is probable that these different 

samples contain varying degrees of possible influencing factors, such as medication, 

alcoholism or co-morbidity with other psychiatric disorders. This is a criticism that is 

prevalent throughput this research area and will be highlighted again latter.

The syndromes outlined in the ICD-10, the DSM-IV and the one described by Hare

(1991) in the PCL-R, appear to be reliable and have some established validity.

However, as core diagnostic tools, they do not cover the whole range of

psychopathology seen in psychopaths. Dolan & Coid (1995) suggest they are all are

likely to overlap with each other but highlight that there is little research or

acknowledgement of this. The core syndromes outlined in these three diagnostic
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systems do not have clear or identified aetiology. Instead, it is possible they represent 

final common pathways in all psychopaths deriving from different social, psychological 

and biological causes.

The problems with the diagnostic tools outlined above have implications a knock on 

effect when it comes to thinking about how to treat this group of people. It has to be 

clear from the outset what is it that is being treated and therefore what the aim of 

treatment is. Psychiatric syndromes have to be validated, beginning with the elucidation 

of the aetiology processes. Experience has shown that knowledge of underlying 

mechanisms helps in the prediction of outcome and in the development of effective 

treatment packages. More importantly, knowing the developmental pathways can help 

prevent the development of the disorder in the first instance. Reliable diagnostic 

approaches are needed, as there is a broad presentation of patients referred to as 

psychopaths. As highlighted, efforts are currently being made to address this gap, but all 

diagnostic tools are still in the early stages of development, validation and applicability.

1.3 TREATMENT

Within the treatment literature it appears that the aim of treatment is the reduction of

aggression, impulsivity or recidivism in those diagnosed as psychopaths (although this

is not clearly stated). Unfortunately, most of the research into effectiveness of treatment

is at least fifteen years old. This may be a reflection of the already highlighted tendency

to conduct reviews of the area in preference to conducting new research. Secondly,
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some of the treatments outlined below are no longer currently in universal use, e.g. 

psychosurgery, etc. It is also possible that this lack of recent research reflects the mental 

health system’s current stance that psychopathy is difficult if not impossible to treat 

(Bluglass, 1988; Coid & Cordless, 1992).

However, there exist seven recognised modalities for treatment of psychopathy:

1). Pharmacological treatment;

2). Physical treatment;

3). Psychodynamic approaches;

4). Cognitive Behavioural Therapy;

5). Therapeutic Communities;

6). Milieu Therapies or Long Term Hospitalisation;

7). Community Supervision.

1.3.1 Pharmacological Treatment

Prescribed medication for psychopathy varies between anti-convulsants, such as 

carbamazepine, to psycho-stimulants and lithium. All are aimed at dampening down the 

behaviour of the psychopath. There are no controlled studies assessing the efficiency of 

any medication in the treatment of psychopathy. However indications are that a Avide 

range of medication is effective in targeting behavioural control at a minimal level in 

Forensic settings (Craft et al., 1987; Skekim et al., 1989).
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1.3.2 Physical Treatment

The two options for physical treatment are psychosurgery and Electro-convulsive 

Therapy (ECT). Both supposedly reduce the incidence of aggression and anxiety of the 

psychopath. Again, there are no controlled investigations or reliable evidence that either 

can reduce aggression or impulsivity (Green et al., 1944; Andy, 1975).

1.3.3 Psychodynamic Approaches

There are very few studies evaluating the use of psychotherapy with psychopaths, 

independent from other treatment modalities. However, reports of short-term outpatient 

therapy has shown limited effectiveness (Reckless, 1970; Camey, 1977), but 

unfortunately there was no follow-up data.

1.3.4 Cognitive Behavioural Therapy (GET)

Again short-term improvement has been shown with GET but improvements, in terms 

of recidivism, are not maintained (Cohen & Filipczak, 1971). The only study indicating 

any long term benefit of GET was an inpatient programme, where behavioural 

problems, not recidivism, reduced and remained low for two years (Jones et al., 1977).

1.3.5 Therapeutic Communities

All the published studies evaluating the efficiency of therapeutic communities do not 

include a comparison group. Therefore, no conclusions can be drawn about the specific 

effectiveness of Therapeutic Communities. However, in general, the patients show an
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improvement on psychological measures, the number of serious incidents are reduced, 

and there appears to be no difference in the level of recidivism ten years after discharge 

(Vaglum, et al. 1990; Dolan, et al., 1992). Hence, it appears at present that therapeutic 

communities have the most promising results.

1.3.6 Milieu Therapies or Long Term Hospitalisation

In the studies looking at the effectiveness of milieu therapies, there is no description 

given of the actual treatment and again, there are no controlled studies (Norris, 1984; 

Tennent & Way, 1984). This is a concern as long-term hospitalisation is expensive and 

can institutionalise people.

1.3.7 Community Supervision

There is some evidence for a reduction in recidivism after 2 years discharge from the 

community supervision registrar (Walker & McCabe, 1973), but overall the results are 

inconclusive.

1.3.8 Criticism of the Treatment Literature

It is of concern that this population attracts large sums of public money and professional

time devoted to changing them, when there are no established research findings that can

offer a good rationale for a particular treatment regime (Blackburn, 1983; Quality

Reassurance Project, 1991). The situation is further exacerbated by the fact that the

etiological factors of psychopathy remain so unclear and poorly understood.
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The fact that the characteristics of psychopathy are yet to be well defined invariably 

makes treatment and evaluation problematic. Some psychiatrists are unwilling to accept 

psychopaths for treatment due to the doubt about the validity of the concept (Dolan & 

Coid, 1995). Possibly because of this vagueness, the investigations into treatment 

outcome are few and of poor quality.

A consistent problem is the lack of a rigorous approach to diagnostic assessment before 

embarking upon treatment. Many studies do not clearly classify their participants or 

describe their treatment packages and none adopt the same measures as previous similar 

research (for example see Taylor, 1967; McCord, 1982; Valiant et al., 1984), thus it is 

impossible to compare outcomes.

Dolan & Coid (1995) highlight a further concern that this state of affairs has been 

acknowledged for decades and yet little obvious improvement has been made. Examples 

of comments by reviewers since the 1950’s (e.g. Stafford-Clark et al., 1951; Scott, 

1963; Frosch, 1983), indicate that many have been eager to point out the flaws and 

recommend what needs to be done, but few, if any, have taken this advice and acted 

upon it.

Overall, psychopathy remains an ill-defined concept. Therefore, how can appropriate 

diagnostic tools be developed if there is no agreement to what constitutes a psychopath? 

If psychopathy can not be defined, how can a suitable treatment programme be devised? 

Health professionals remain pessimistic about the success of treatment for psychopathy

(Dolan & Coid, 1995). This status quo only adds to the need to understand the causal
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mechanisms of psychopathy and its developmental pathway even more. If this can be 

achieved then the possibility of cure and even prevention can be addressed.

1.4 PROPOSED MODELS

Gunn (1992) argued that 'psychopathic disorder' could be considered a disease because 

it exerts a malign influence and puts the sufferer at a biological disadvantage. However, 

an illness model has never been fully explored and is possibly inappropriate. The 

solution lies appears to lie with other models.

It has been proposed by some researchers that psychopathy is a complex interaction 

between social and environmental experiences and innate biological and cognitive 

factors (Hare, 1993; Mitchell & Blair, 2000). This proposal is supported by anecdotal 

evidence, clinical evidence and by Robert Hare’s work using the PCL-R (Hare, 1991) 

which confirms psychopaths have anti-social behaviour and emotional difficulties. It 

appears as if the social environment has an influence on the behavioural traits of 

psychopathy; for example, socio-economic status is inversely related to Factor 2 scores 

on the PCL-R. Conversely, the emotional component of the PCL-R, Factor 1, is 

unrelated to social economic status or IQ (Hare, et al., 1991).
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1.4.1 Social and Environmental Contributions

Both clinical and empirical research clearly indicates that the basic traits of psychopathy 

do exist in children. As Hare (1993) comments, psychopathy does not just suddenly 

develop, parent’s of psychopaths often report how their children were always different 

form other children, even as a toddler (Hare, 1993). Hence, psychopathy has commonly 

been linked to a problematic backgrounds or dysfunctional families.

Empirical research has supported this idea of the influence of the family, with research 

examining the quality of parenting (see Forth, 1995 and Wootton, et al., 1997). For 

example, if a parent encourages and models empathie responding following their child’s 

aggressive acts, the child will less likely to continue with anti-social behaviour. In 

contrast, if a parent continually models aggressive behaviour as an option to meet own 

needs (including physical punishment of the child), the child is more likely to develop 

conduct problems (Wootton, et al 1997; Forth, 1995).

Further, in addition to parental anti-social behaviour and attitudes, inconsistent 

discipline, broken homes and childhood separation all predict high psychopathy scores 

in adolescence (Forth, 1995). Clearly these factors either provide the child with an anti

social model of resolving conflict or they provide motives for committing anti-social 

behaviour to compensate for their negative experiences.

However there are the group of children who not only show anti-social behaviour but

also emotional difficulties (similar to psychopaths: lack of guilt, remorse, etc.).

Wootton, et al., (1997) reported how the style of parenting or socialisation parent’s
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practise with these children had no effect on the probability of that child developing 

conduct problems, the children just continued in their aggressive acts.

Therefore it is hypothesised that social and environmental factors are only modulating 

factors in the development of psychopathy. A caring family will reduce the severity of 

psychopathy in these children, whereas a family modelling anti-social behaviour 

increases the severity of the psychopathy. This idea is similar to what Rutter & Plomin 

(1997) describe as a genetic vulnerability to a certain disorder, whose severity of 

presentation is shaped by the individual’s environment. According to this notion then, in 

the case of psychopathy, it would be possible to come from a caring family, who do not 

show violence and aggression as a coping tool, but still to develop psychopathy. 

However, the presentation may be strongly favoured towards the non-aggressive traits, 

such as superficial charm, glibness, etc. What Hare (1993) refers to as ‘a white collar 

psychopath’. In comparison, the child whose background is problematic, their 

presentation would be towards the aggressive and criminal traits.

What is clear is that whatever the early family and environmental experience of these 

children, they all exhibit emotional difficulties, which cannot be accounted for by social 

factors. Therefore, it is suggested that the emotional difficulties have a biological and/or 

cognitive origin.

25



1.4.2 Biological and Cognitive Contributions

If either a dysfunctional biological or cognitive system can explain the emotional 

difficulties, the exact nature of the emotional difficulty has to be specified. Currently 

there are two main theories. The first is that psychopaths have difficulty in how they 

experience fear. The second is that psychopaths do not develop the ability to feel 

empathy.

1.4.2.1 A Lack of Fear

This position relies on the idea that socialisation is developed through fear conditioning. 

Hence, if an individual has an inability to recognise fear or respond to a fearful 

stimulus, they cannot be socialised. In detail, the position outlines that an individual will 

leam to avoid anti-social behaviour because they are aware of the consequences 

(retaliation, prison, etc.) and therefore become reluctant to commit that act again. If a 

person cannot process fear, they will not be concerned with the consequences of their 

behaviour.

Hare (1970) suggested that psychopaths are not socialised because they are deficient in 

fear reactivity and that this is the root of their anti-social behaviour, insensitivity and 

inability to profit from experience. Hare’s experiments involved psychopathic and non- 

psychopathic prison inmates (as indexed by the PCL-R) being presented with three 

different musical tones:
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1) One followed by an electrical shock,

2) One followed by a pleasant visual stimulation, and

3) One followed by nothing.

The non-psychopaths showed an increase in Galvanic Skin Response (GSR) after 

hearing the tone that preceded the shock. In contrast, the psychopaths did not show any 

difference with any of the tones (Hare, 1970; Hare, 1991).

However there are a number of difficulties with this research. No measure was taken of 

the subjects’ baseline response to fear. Each subject received the same ‘level’ of shock, 

but they may have had varying baselines for pain or fi*ight. Secondly, no measures were 

taken of the participants brain functioning or a note of any co-morbidity problems. The 

difference between the two groups could have been caused by these factors which were 

not taken into account. Therefore it is suggested that this is a tentative finding amongst 

psychopaths.

Hare (1970) also suggested that psychopaths are in a chronic state of under arousal and 

this explained their risk taking behaviour, as they were always sensation seeking. 

However, subsequent research has shown that psychopaths do not have low or fixed 

levels of arousal, but instead have various levels of arousal in different situations 

(Patrick, et al, 1993). This contradicts Hare’ (1970) suggestion that psychopaths are 

constantly sensation seeking because of their under arousal.
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Hare (1970) concentrated on fear reactivity and arousal, but more recent studies have 

emphasised that psychopathy is possibly due to difficulty in processing fearful stimuli 

(Lykken, 1957; Patrick, 1994), rather than a difficulty reacting to it. Patrick (1994) 

employed a new technique to measure arousal: the Startle Reflex technique (Patrick, 

1994). An individual involuntarily experiences a startle reflex when presented with 

something unexpected. The startle reflex can be primed by introducing threatening 

images, before the unexpected item. Patrick (1994) used pictures of a pointed gun and a 

wounded body to prime his participants, and then exposed them to an unexpected loud 

noise. He found non-psychopaths showed a greater startle reflex when primed, 

compared to just hearing the noise. However, psychopaths did not show any difference 

in their arousal from the loud noise and the priming effect (Patrick, 1994).

Again there are difficulties with this research. Patrick (1994) does not mention whether 

a hearing-test was included or whether he screened his participants for co-morbidity 

problems. It also has to be questioned whether a pointed gun or a wounded body is a 

fearful stimulus for everyone. A pointed gun may produce anger not fear in some 

individuals, and a wounded body for some may arouse feelings of empathy and sadness, 

not fear.

Finally, the fear model maintains that socialisation is acquired through fear conditioning

and therefore psychopaths are not socialised as they have difficulty processing fear.

This is problematic as the socialisation literature suggests that fear of consequences, e.g.

punishment, is not effective in altering or preventing aggressive behaviour. This is in

line with the findings that Therapeutic Communities appear to have the most success
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with treating psychopaths (Vaglum, et al. 1990; Dolan, et al., 1992) as they introduce 

psychopaths to the experience of being a victim in efforts to develop empathy, not fear.

Therefore, instead of difficulty recognising or processing fear, a different perspective is 

that psychopaths cannot experience empathy, and therefore does not alter their 

behaviour and therefore are not socialised.

1.4.2.2 A Lack of Empathv

Blair (1995) has suggested that psychopaths have difficulty recognising the impact their 

behaviour has an others. His idea was prompted by the work of ethologists Eibl- 

Eibesfeldt (1970) and Lorenz (1981) who observed that most social animals possess 

mechanisms for the control of violent behaviour, i.e. aggression. The ethologists 

claimed that submission cues displayed to an aggressor by a victim ends the attack by 

the aggressor, e.g. a fighting dog will cease attacking if the opponent dog bares its 

throat.

Blair (1995) proposed that humans possess a functionally similar mechanism: the 

Violence Inhibition Mechanism (VIM). For a human, Blair (1995) argued that the 

submission cue would be the fearful or distressed facial expression of the victim. An 

individual seeing someone frightened by them and their actions, according to the VIM, 

would make them inhibit their aggressive behaviour towards the other person. Secondly, 

a healthy individual seeing their actions causing distress will make them feel 

uncomfortable. Therefore the fear expression of the ‘victim’ acts as a punishment,
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making the transgressor less likely to commit that act again. The suggestion is that 

empathy induction is a mechanism for socialisation, as it effectively focuses a child’s 

attention on their natural punishment. Blair (1995) argues that psychopaths have a 

dysfunctional VIM and therefore they do not inhibit their aggressive behaviour in the 

sight of fear or distress. He suggests that psychopaths are less sensitive to the sight of 

fear and distress and do not feel uncomfortable or responsible for its display.

Blair has provided empirical evidence to support his theory. In a number of studies, he 

has shown psychopaths and non-psychopaths a picture of a crying human face. The 

non-psychopaths experienced an increase in their GSR, but no change was recorded for 

the psychopaths (Blair, 1995; Blair, 1997; Blair, et al., 1997). This has been found in 

children with psychopathic tendencies also (Blair, et al., in press). It appears that this is 

not a generalised problem. Psychopaths showed the same GSR to the sight of angry 

faces, compared to non-psychopaths (Blair, et al., 1997).

In addition Blair has suggested that this mechanism, the VIM, is a prerequisite for the 

development of certain aspects of morality (Blair et al., 1995). According to his model, 

moral socialisation occurs through the pairing of VIM activation (by distress cues) with 

representations of acts that cause the distress cues. These are known as moral 

transgressions, an example being a person hitting someone else. Classical conditioning 

results in these representations of moral transgressions becoming triggers for the VIM. 

Transgressions will not activate the VIM if they do not result in harm. These 

transgressions are referred to as conventional transgressions, e.g. talking in class, as

they are frowned upon but do not cause distress.
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Smetana (1981; 1985; 1993) has shown that children as young as 4 years old can 

distinguish between moral (victim based) and conventional (social disorder based) 

transgressions. Blair (1997) demonstrated that normally developed children discriminate 

best between these two types of transgressions when they are asked to imagine 

situations where there are no rules prohibiting the transgressions. Adding further 

support for the VIM model, Blair and his colleagues have demonstrated that adults with 

psychopathy and children with psychopathic tendencies are less likely to make a 

discrimination under these conditions compared to controls (Blair, 1997; Blair et al., 

1995a; Blair et al., 1995b; Blair et al., 1997; Fisher & Blair, 1998). It appears as if the 

psychopaths know the transgressions are prohibited but they do not feel ‘upset’ at the 

thought of distress or pain in others.

However a number of difficulties are inherent in the above research. In the first set of 

experiments, a picture of a crying face is used. Being shown a picture of a stranger 

crying may not produce the same level of arousal as real life upset, and yet Blair 

compares this measure to the actions of psychopaths in response to real life distress. 

Secondly, the sight of a crying human does not always mean the response in others will 

be empathy. Surely, this depends on the feelings towards the other person, if someone 

has done something to harm another loved ones, they will not be empathie towards 

them. This relates to a gap in the VIM proposal. Blair implies that distress cues will 

activate the VIM and the aggressor Avill stop their behaviour. He does not provide any 

account for the times an aggressor may actually want the other person to be upset and 

the aggressor continues in their actions, ignoring the distress cues.
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Regarding sample selection, Blair does not account for co-morbidity of other disorders. 

Blair’s participants are both prison inmates and patients at a secure hospital. He 

generalises his results across both groups and yet they may be fundamentally different if 

they are ‘held’ in different settings. To be sent to a secure hospital, psychopaths have to 

be considered treatable, i.e. the must have a treatable psychiatric problem such as 

psychosis, addiction, etc. and thus they will likely be on medication. This will have an 

effect on their performance.

Both the fear and empathy theories focus on emotional difficulties but it is difficult to 

see how they can account for characteristics associated with psychopathy such as 

impulsivity, superficial charm, etc. Hence, they appear to be not fully developed. A 

third model exists which does not focus on emotional difficulties but rather aims to 

explain psychopaths apparent impulsivity and disinhibition traits. This model pertains 

that psychopaths have difficulty process new information regarding their behaviour and 

therefore fail to inhibit their behaviour when it becomes non-rewarding. This is based 

on the concept of ‘Response Modulation’ (Patterson & Newman, 1993) and it offers 

support to the above VIM model (Blair, 1995), as a dysfunction within the VIM would 

mean failure to inhibit the aggressive act of the psychopath, despite the distress cues 

shown by the victim.

1.4.2.3 A Problem with Response Modulation

Based upon the observation that central to the traits of psychopathy is the notion of 

impulsivity and disinhibition, Patterson & Newmann (1993) have proposed that
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psychopathy is caused by a dysfunction in the mechanism that controls behavioural 

responses. They proposed that the psychopath has difficulty processing certain 

information regarding the appropriateness of their behaviour.

Fundamental to this account, is the concept of ‘Response Modulation’. Patterson & 

Newman (1993) defined this as '"brief and relatively automatic shifts o f attention from 

the organisation and implementation o f goal directed behaviour to the evaluation o f the 

behaviour or response se f \  They considered the shifting of attention to be automatic as 

it was effortless and not limited to short term memory capacity. Patterson & Newman 

(1993) also thought that although response modulation involved automatic processing, it 

was also responsible for initiation of higher order cognitive processing and in doing so, 

provides the context for exercising adaptive self-regulation (Paterson & Newman, 

1993). If the automatic and controlled parts of the response modulation process are 

functioning correctly, behaviour that is judged to be appropriate is continued; if a minor 

modification is indicted, then the necessary adjustments in response strategy are made. 

If the behaviour appears to be inappropriate or maladaptive in the light of available 

information, the behaviour is inhibited and replaced with another, more appropriate 

response strategy.

If there is a problem with response modulation, the previously rewarded behaviour will

continue, even though it is now inappropriate, and possibly punishing. In a series of

studies, researchers examined the psychopath’s ability to alter their response set. The

researchers used a number of different rewards (e.g. money or praise) with psychopaths

and non-psychopaths having to suspend their previous behaviour or attentional set, to
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continue wining or be praised. Psychopaths consistently continued with their previously 

rewarded behaviour in all tasks, even though it had become non-rewarding, whilst the 

non-psychopaths terminated their behaviour when they began to lose (Jutai & Hare, 

1983; Newman, et al, 1987; Newman & Kosson, 1986; Paterson & Newman, 1993).

Based upon the above findings, Wallace et al. (1999) conclude that psychopaths appear 

to suffer from a cognitive deficiency involving the automatic allocation of attentional 

and controlled processing resources. This diminishes their awareness and processing of 

potentially useful peripheral information and thus interferes with their ability to regulate 

dominant response inclinations and goal directed behaviour.

However, there are problems with Newman et al.’s work. They do not screen out co- 

morbid problems and generalise their results to all psychopaths, despite diagnostic 

queries. They assume that the difference between the psychopaths and the non

psychopaths was due to differences in inhibiting behaviour. It is possible that the 

psychopaths did in fact monitor their behaviour, but they also enjoyed the risk element. 

Many psychopaths are gamblers, seeking the excitement that comes with risk (Hare,

1993). From their past behaviour, some psychopaths may have believed that they ‘were 

just lucky’ or that they could somehow beat the game (because of their grandiose sense 

of self) and that sooner or later, they would begin winning again. All the participants 

were prison inmates. It is extremely likely that they are bored, being kept in cells for 

most of the day. It is possible therefore that some psychopaths deliberately took their 

time and played more cards to spend time away from the cell.
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In contrast to Blair and colleagues, Newman et al., concentrate on an output model, 

without offering an explanation for how this ‘output’ is processed and what external 

cues control it. The psychopaths’ lack of ability to inhibit non-rewarding behaviour may 

not be because they cannot stop themselves; they may have difficulty reading the 

external cues. Like Blair, Newman et al.’s proposal does not offer a complete 

explanation for all the behavioural characteristics linked to psychopathy.

What appears to be inherent in all of the above research is a sampling bias, in that it 

appears that researchers assume all psychopaths are the same. This cannot be true 

because the psychopaths included in all the above research have been ‘caught’. There 

will be other psychopaths operating in society, involved in deviant behaviour, who are 

never caught. Is there something different about these psychopaths compared to their 

incarcerated colleagues? Also, psychopaths are well known to be cunning and 

manipulative. It is possible, therefore, that all the psychopaths above were able to figure 

out the purpose of the study and deliberately performed in the way they thought the 

investigator wanted them to.

None of the proposed models offer an explanation for all the characteristics of 

psychopathy. However, taken together they can offer an explanation for most of the 

characteristics. What is interesting is that Fisher & Blair (1998) found an association 

between performance on the moral/convention distinction task and performance on 

Newman’s card playing task. But, how can the findings from one account for the 

findings in the other two? A logical step in this process then is not to consider the sets

of findings in isolation, but to examine them together, at the neuro-cognitive level. Here
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it could be that one structure or mechanism could underlie all three models or they each 

have separate systems, but these have many deep neural connections. If a part of the 

brain is dysfunctional in psychopaths then this could explain why social factors may 

only mediate the severity of psychopathy, and not prevent it.

1.4.2.4 Neuro-Cognitive Model

Most neuro-cognitive research has demonstrated that damage to the frontal brain 

regions can produce recognisable symptom clusters. In particular, damage to the frontal 

lobes is often associated with personality change, impulsivity, disinhibition, poor 

judgement, and increased levels of aggression. All these factors are similar to traits 

associated with psychopathy.

From the above cited research, it appears that adult psychopaths have difficulty 

processing negative valence emotions (possibly because of a dysfunctional VIM) and 

disinhibiting previously rewarded responses now irrelevant to the current situation 

(problems with response set modulation). These findings were also replicated in 

children with emotional and behavioural difficulties (or psychopathic tendencies). From 

a neuro-cognitive perspective, these findings may be considered as either an impairment 

in emotional processing (relating to the VIM research) or an impairment in executive 

processing of emotion stimuli (relating to the response modulation proposal).
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Looking at emotional processing, a proposal could be that the basic emotion system that 

is impaired is fear (e.g. Eysenck, 1964; Gray, 1971). An impairment in fear processing 

implicates the amygdala. Alternatively, impairment in executive emotional functioning 

has been attributed to a dysfunction of the orbito-ffontal cortex (OFC).

1.4.2.4.1 Emotional Processing & The Amygdala

The amygdala is an almond shaped structure located bilaterally in the forebrain. 

Electrophysiological and lesion studies have for many years implicated the amygdala in 

aspects of emotional processing in mammals (see review Zald & Pardo, 1997). It is 

widely believed to be the locus for fear conditioning, as individuals with impairments to 

the amygdala show reduced automatic responses (Zald & Pardo, 1987; Adolphs, et al

1994). However, the specific function of the amygdala in humans remains unclear. 

Research is limited to case studies of patients with neurological conditions. These have 

shown that lesions to the amygdala cause impairments in storing and recalling emotions 

and selective impairments in the recognition of fearful (but not positive) facial 

expressions (Adolphs, et al., 1994: Young, et al 1993).

Recent research is now indicating that the valence of a stimulus predicts amygdala 

activity. It appears that the amygdala is more likely to be involved with negative than 

positive emotions. Adolphs, et al. (1999) reported on a woman with damage to both 

sides of the amydala. She was able to distinguish between pleasant and unpleasant 

emotions but unable to recognise emotional arousal in those facial expressions showing 

negative emotions, specifically fear and anger. Hence, it is suggested that the amygdala
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is involved in responding to highly negative threat related stimuli that require a quick 

response. This is supported by a recent study, looking at functioning of the amygdala, 

using the PET functioning imagery technique. It was observed that with increasing 

degree of sadness of a facial expression, the amygdala and connected regions increased 

their activity (Blair, et al., 1999). This allows an explanation for both the fear and 

empathy models, i.e. it is possible psychopaths have a difficulty in the functioning of 

their amygdala. However, it cannot account for the information-processing model.

1.4.2.4.2 Executive Processing & The Orbito-Frontal Cortex

Executive processing of emotional stimuli involves the modification of behaviour when 

a reinforcement associated with a particular stimulus changes from positive to negative, 

i.e. reversal learning and ability to inhibit a previous reinforcing response. For example, 

unimpaired individuals show greater autonomic responses before choosing a high risk 

card than a low risk card in the Four Pack Card Playing Task (e.g. Bechara et al., 1994). 

This is similar to the findings of Newman, et al. However, direct measurement of 

psychopath’s ability on reversal learning tasks has yet to be examined.

An impairment in executive emotional functioning has been attributed to a dysfunction

of the orbito-ffontal cortex (OFC). This is a small region of the frontal lobes, located

behind and in the centre of the forehead. Eslinger & Damasio (1985) observed that

damage to the OFC caused problems with disinhibition, i.e. behaviour remained guided

by previously relevant responses that were inappropriate to the current situation. They

proposed that specific damage to portions of the OFC could explain possible cognitive
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mechanisms underlying anti-social behaviour. This has been recently supported with a 

number of case studies showing that individuals with impaired OFC functioning fail to 

show automatic responses to visual displays of affective stimuli (Damasio, 1994).

Dias, et al., (1996) addressed these observed difficulties from an empirical prospective. 

They examined damage to the OFC and the dorsal lateral prefrontal cortex (DLPC) 

using a procedure for examining different forms of inhibitory control of behaviour, 

using a task known as The ID-ED task (Dias, et al., 1996). The ID-ED task involves the 

individual needing to constantly monitor their responses to specific visual stimuli as:

1) Changes in the reward association to the stimuli are made and

2) Shifts in selective attention are required as previously relevant dimensions of 

a stimulus change to another dimension.

Dias et al., recruited two groups of subjects: one group had damage to their OFC and 

the other damage to the DLPC. First, the subjects were trained to make visual 

discriminations between stimuli consisting of 2 black lines superimposed on two blue 

polygons. The pairing of the black lines and the blue polygons is random. Initially, 

through trial and error, subjects learnt which was the rewarded stimulus and which was 

the non-rewarded stimulus. Selection of the correct stimulus led to the reward of praise. 

Then the subjects’ ability to leam new reward associations was tested using three 

compound discriminations:
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1) Intra-dimensional Shifting (ID): This is required when the previously rewarded 

dimension remains relevant, but the subjects are presented with novel stimuli, 

i.e. new black lines and different blue polygons;

2) Extra-dimensional Shifting (ED): This is required when the alternative rewarded 

dimension becomes relevant, e.g. previously the dimension associated with 

reward was the black lines but it then changes to the blue polygons and

3) Reversal Learning: This is when the rewarded dimension remains the same, but 

the reward association is reversed from one black line to the other.

No subjects had any problems with ID shifting, indicating that they all could transfer 

behavioural control from one pair of stimuli to similar, but novel pairs of stimuli, within 

same perceptual dimensions. Differences emerged between the groups when they had to 

leam a novel discrimination that required a shift of attentional set from one dimension 

to another, i.e. ED shifting. Subjects with lesions to the DLPC had difficulties and 

where unable to shift their attention to the new reward association. They took twice as 

many trails as the OFC damaged subjects to reach a degree of accuracy in their response 

selection. The subjects with damage to their OFC showed no problems, appearing able 

to leam that reward was now associated with the other dimension.

However, those with OFC damage had difficulty when a reward-stimulus association

was reversed within the same dimension. This suggests these subjects failed to suppress

the influence of previously acquired stimulus-reward associations, rather than
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impairment in learning new stimulus-reward associations (as required for both the ID 

and the ED shifts). Dias et a l, (1996) concluded that damage to the DLPC appears to 

cause a loss of inhibitory control in attentional selection, whereas damage to the OFC 

causes loss of inhibitory control in affective processing. Rolls (1997) has supported 

these proposals with evidence from his own research, where he claims to have used a 

similar task and obtained comparative results. However, he does not describe his task in 

detail or provide information on his subjects.

A criticism of the above research is in the numbers of participants either observed or 

recruited. This was extremely small (N=6) in Dais, et al.’s study and the case studies 

quoted by Eslinger & Damasio (1985) and Damasio (1994) were only six of their own 

patients. Secondly with regard to case studies, it can never be guaranteed there is no 

further damage to other areas of the brain. Those individuals with acquired damage to 

their OFC, as quoted by Damasio (1994), may have lesions in connected structures or 

damage to the neural network surrounding the OFC, all of which could influence their 

performance on any executive task.

Cornell et al., (1996) also note that those with acquired damage to the OFC show 

increased reactive aggression, i.e. they become aggressive as a response to their 

interpretation of external cues. This is different to the aggression observed by 

psychopaths, which appears to be instrumental aggression, i.e. they use it to gain 

advantage in a situation (Cornell, et al. 1996). Finally, psychopaths appear to have 

difficulty processing only fear and distress (Blair, et al., 1997) and not all emotions, as

most of Damasio’s patients do (Damasio, 1994).
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In conclusion, impairments in executive emotional processing may be implicated in the 

development of psychopathy and therefore with the OFC, but the evidence is equivocal 

and the lack of detailed theory makes conclusions difficult. Secondly, the development 

of psychopathy also seems to be associated with impairment in emotional processing 

and this impairment may be due to dysfunction within a circuit that involves the 

amygdala.

Researchers have observed an asymmetry in OFC activation with amygdala activation. 

There is a high correlation between OFC and amydala during exposure to aversive 

stimuli (Zald & Parto, 1997). This suggests that an important functional interaction 

takes place between the OFC and amygdala, during processing of aversive stimuli. This 

is consistent with the dense anatomical connections between the two regions (Zald & 

Kim, 1996) and that OFC lesions produce behavioural alterations that closely resemble 

many of the behavioural abnormalities implicated with amygdala dysfunction (Zald & 

Kim, (1996). This is consistent to the neurological positions of both areas, as they have 

dense anatomical connections to each other.

It appears that the amydala is involved in negative emotional processing and guiding 

behaviour based upon environmental cues and the OFC in rapid reversal learning. 

Therefore, impairment in both is likely to produce problems with response inhibition 

and reading certain emotional cues and impairment in both systems offers an 

explanation for many of the characteristics associated with psychopathy.
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1.5 RESEARCH ON CHILDREN

Hare (1993) during his many years of work with psychopaths and their families has 

collected copious amounts of anecdotal evidence of parents’ descriptions about their 

child. He comments that there is a consistent theme running throughout all their stories. 

All the parents felt there was something seriously wrong before their child went to 

school. Even though all the parents accepted that some children are boisterous and 

aggressive, they all felt there was something “different” about their child from other 

aggressive children. Their children appeared more wilful, deceitful and harder to relate 

to than others. Their children also engaged in serious levels of violence: attacking 

animals, siblings and than lying about their involvement.

It is apparent to him that all these families are different. Some were emotionally, 

behaviourally and even sexually abusive, but others where deeply caring and concerned. 

Hence, Hare concluded that as not all psychopaths come from troubled backgrounds and 

not all those who have had an abusive childhood are psychopaths, there must be 

something different about the psychopaths. These comments are supported by research, 

were subgroups of children with emotional and behavioural problems reduce their level 

of deviance in middle and late adolescence, while others, a smaller proportion, continue 

to display deviance despite a healthy upbringing (Moffitt, 1993).

Therefore, it appears that the probable precursors to psychopathy are high levels of

emotional and behavioural disturbance during childhood and adolescence, only

minimally dependent on the type of upbringing. However, both the ICD-10 and the

DSM-IV do not have categories that reflect the full extent of psychopathy in children
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and adolescents. What is listed are two disorders, described as ‘Disruptive Behaviour 

Disorders’ that together offer a near complete picture of the young psychopath. The two 

overlapping disorders are:

1) Conduct Disorder: defined as a persistent pattern of conduct in which the 

basic rights of other sand major age-appropriate societal norms or rules are 

violated;

2) Attention Deficit Hyperactivity Disorder: defined as developmentally 

inappropriate degrees of inattention, impulsiveness and hyperactivity.

It is possible that a child who lacks or has difficulty recognising fear or empathy and 

difficulty monitoring their behaviour (i.e. the findings from psychopaths) could present 

with conduct disorder or ADHD. There is a high co-morbidity between conduct disorder 

and ADHD (Pennington & Ozonoff, 1996; Frith, 1998).

1.5.1 Conduct Disorder

DSM-IV and ICD-10 criteria for conduct disorder (CD) is met by 4 -  10% of children 

in the UK and they represent up to a half of all referrals to child psychiatric clinics 

(Rutter, 1975; Robins, 1981; Herbert, 1987). The DSM-IV criteria for CD outlines 

consistent behaviour patterns were the child violates major age-appropriate rules and the 

rights of others. A number of researchers have shown that a significant proportion of 

those children with CD and who:
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1 ) Show poor peer relationships,

2) Come from disordered and deprived family backgrounds and

3) Have parents displaying mental illness, criminality and abusive behaviour

are more likely to have a personality disorder in adulthood (Robbins, 1974; McCord, 

1982; Offord, 1982). It is predicted by some (Rutter & Giller, 1983) that this subgroup 

represents about 40% of this population.

This continuation into adulthood has led some researchers to consider whether conduct 

disorder is the childhood phase of a chronic psychiatric disorder, for example 

psychopathy or anti-social personality disorder. Eppright et al (1993) examined the 

possible overlap between CD and antisocial personality disorder (ASPD). Using the 

DSM-IV structured interview for diagnosis, 87% of a group of incarcerated juveniles 

(aged 11-17) met the criteria for CD and 75% met the criteria for ASPD. Eppright, et al 

(1993) also noted that removal of the age criterion in DSM-IV's definition of ASPD 

leaves a great similarity between criteria for CD and ASPD. They suggest that ASPD 

does manifest at an earlier age than has been thought (Eppright, et al., 1993) and that 

ASPD is the endpoint of a developmental process, starting CD in young children. 

Linking this back to the earlier findings that a sub-group of those diagnosed with CD 

continue displaying deviant behaviours into adulthood, it is possible that this subgroup 

may in fact be young psychopaths. Whilst those children with CD without ADHD are 

the group who go on to improve in adulthood.
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Robins (1966) addressed this idea in a longitudinal study conducted in the USA. She 

followed up 524 children who had been referred to child guidance clinics: 406 referred 

for antisocial behaviour and CD and 118 referred for primarily neurotic symptoms. She 

also included 100 control school children. After 30 years, the antisocial and CD group 

were more likely to have left the area, 75% of the boys, now men and 40 % of the girls, 

now women, had been arrested for non-traffic offences. Half of the men had committed 

at least one serious crime. Of the women, 70% were currently divorced, with 23% 

having divorced more than once and a third married before they were 17. There was a 

high rate of childlessness in this group. Amongst those who did have children, their 

children were more likely to have behavioural problems than the other two groups. 

From these findings, Robins (1966) outlined the childhood factors that predicted the 

diagnosis of ASPD in adulthood:

The presence of 1). Theft or aggression,

2). A diversity of forms of antisocial behaviour,

3). Many episodes of antisocial disorder, and

4). Behaviour involving strangers and organisations other 

than schools or within the family home.

Robins replicated her study and included different socio-economic and ethic groups 

(Robins, 1978). The above findings were replicated and she concluded that antisocial 

behaviour in children could predict level of antisocial behaviour in adults. She argued 

that her findings indicated that adult and child antisocial behaviour both formed closely

46



connected syndromes. She also concluded that antisocial personality disorder required a 

preceding pattern of childhood antisocial behaviour.

However Robins’ (1966) study was conducted over 30 years ago. Society has 

undergone many changes since then. Secondly, the study concerned North American 

Children. It is often highlighted by the media how the cultures of the UK and the USA 

differ. For example their attitude towards guns, the higher levels of crime in the USA, 

etc. Finally, when Robins was conducting her research the only classification system 

available to her was DSM-II. DSM-II was criticised generally for being based upon 

poorly defined criteria and did not even contain a category for ASPD. Unfortunately, 

there appears to be no longitudinal research (i.e. follow through into adulthood) on 

children with CD since then.

However, the majority of conduct disorder diagnosed children do not go on to meet the 

criteria for antisocial personality disorder (Golobek et al 1986, Bernstein et al 1993, 

Loeber, et al 1991). Therefore, it can be concluded that only a small group of children 

manifesting conduct disorder go onto develop major personality disorder, or more 

specifically antisocial personality disorder.

However, there is little methodological research into the early life experiences of the

psychopath. Frick & Hare (in press) wanted to address this and therefore developed a

rating scale for adolescents, based upon the PCL-R, known as the Psychopathy

Screening Device (PSD). The PSD consists of 20 items, scoring between 0 - 2 ,  with a

maximum score 40. Example items are; ‘He/she is concerned about how well he/she
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does at schooP; '‘Brags excessively about his/her abilities, accomplishments or 

possessions'' and '‘Does not show feelings or emotions'. The PSD encapsulates two 

factors similar to that found from the PCL-R. Frick & Hare (in press) termed these 

factors as Factor 1: callous/unemotional (C/UE) personality features and Factor 2: 

impulsive/conduct problems (I/CP). Example traits of Factor 1 are: No. 1 ^Blames 

others for his/her mistakes' and No. 11 'Teases or makes fun o f  other people'. Example 

traits of Factor 2 are: No. 2 'Engages in illegal activities' and No. 13 'Engages in risky 

or dangerous activities'. The PSD is currently being employed in many studies aimed at 

identifying extent of behavioural disturbance in children and by doing so, its reliability 

and validity is being established.

It is clear from the above studies that most research has looked at conduct disorder as 

the possible precursor to antisocial personality disorder or psychopathy. However, a 

second childhood disorder can also be thought as showing similar characteristics to 

antisocial personality disorder or psychopathy, that of Attention Deficit Hyperactivity 

Disorder (ADHD).

1.5.2 Attention Deficit Hyperactivity Disorder (ADHD)

ADHD presents as inappropriate degrees of in attention, impulsivity and hyperactivity 

in childhood and can be difficult to distinguish from conduct disorder. To support this, 

Farrington et al (1990) have reported evidence that ADHD can predict severity of 

juvenile delinquency. It could be concluded therefore that when ADHD and conduct
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disorder are co-morbid they have an additive effect in predicting adult chronic 

offending.

As with conduct disorder, prospective studies have looked at the continuity of ADHD 

into adulthood. Klein & Mannuzza, (1991) have shown that 66% of children with 

ADHD will still meet criteria in middle adolescence. They also have a fourfold higher 

risk of developing antisocial personality disorder, compared to those who remit by 

adolescence. However, Robins (1966) noted the spontaneous improvement in 27% of 

ADHD children in adulthood, and therefore suggested that this improved group had 

been given the wrong diagnosis at an earlier stage. This proposal has recently been 

supported by findings indicating that ADHD does not usually decline, but in fact is a 

risk factor for anti-social behaviour, violence and hyperactivity later in life (Taylor, et 

al., 1996).

A difference between children with conduct disorder and children with ADHD is their 

abilities to perform tasks associated with executive functioning. Children with ADHD 

show poorer performance on tasks measuring skills associated with executive 

functioning compared to children with CD (Pennington & Ozonoff, 1996). Based on 

their findings, Pennington & Ozonoff (1996) suggest that ADHD is predominately a 

disorder of inhibition. This would implicate the damage to the dorsal-lateral preffontal 

cortex (Dias, et al., 1996). This has been supported using functional imaging techniques 

which indicate the children with ADHD show lower activation of the prefrontal cortex 

during response inhibition tasks, compares to non-ADHD children (Taylor, 1999).
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It is interesting to note that adult psychopaths also have no difficulty with tasks 

associated with executive functioning (Pennington & Ozonoff, 1996), instead as 

highlighted, psychopaths probably a disorder of either emotional processing or 

executive emotional processing. From this then, it appears likely that CD is the most 

likely candidate for the manifestation of psychopathy in children. However, because of 

the high co-morbidity rate of ADHD and CD (Frith, 1998, etc.), research looking at 

identifying the fledging psychopaths would have to distinguish between those with 

ADHD, those with CD, and those with both.

1.6 SUMMARY

Previous studies have indicated that psychopaths exhibit difficulties reacting to fearful

and distressing facial cues (Hare, 1970; Patrick, 1994; Blair, et al., 1997). Other

research has shown that adult psychopaths and children with psychopathic tendencies,

as indexed by the PSD, have problems distinguishing between moral and conventional

transgressions (Arsenio & Fliess, 1996; Blair, 1997). Blair (1997) proposed that all the

above problems were due to a dysfunctional “Violence Inhibition Mechanism “ (VIM).

The VIM is only activated by distress cures and on activation will terminate the current

activity that caused the showing of the distress cue. If a participant’s VIM was

dysfunctional, there would be a reduced probability of terminating the aggressive

behaviour which is causing distress to others. Blair (1997) also states that if an

individual has difficulty processing distress, then they will have difficulty developing

empathy towards their victims. This would make it difficult for them to learn socially
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appropriate behaviour, as they do not experience the discomfort normally experienced 

by causing distress to others. Therefore psychopaths would have difficulty 

distinguishing between moral and conventional transgressions.

Finally, a third finding amongst psychopaths and children with psychopathic tendencies 

is that they have difficulty shifting their attention firom action to evaluation of action, 

known as “response set modulation” (Patterson & Newman, 1994; Newman, et al., 

1997; Fisher & Blair, 1998), a type of reversal learning.

Fisher & Blair, (1998) found that level of behavioural disturbance could predict:

1) Performance on the moral and conventional distinction and

2) The extent of difficulty with the reversal/ extinction task.

Children with severe behaviour problems were less likely to make a distinction and 

more likely to play more cards, than their less severe peers. Fisher & Blair (1998) also 

found an association between performance on the above card game and the moral and 

conventional distinction tasks.

These two sets of findings are offered by their authors as possible pathways to the

development of psychopathy. The association between the two tasks found by Fisher &

Blair (1998) can possibly be explained if the same cognitive system and/or neural

substrate drive the difficulties. Fisher & Blair (1998) have suggested that there must be

either a single cognitive mechanism involved in both tasks or that each task is sub
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served by separate cognitive systems which are connected in the brain. The first 

hypothesis has to be ruled out, as dysfunction vvdthin response set modulation cannot 

explain the moral/conventional distinction finding. Impairment with response set 

modulation should impair performance in any situation where attention should shift 

from action to evaluation. The findings from the moral/distinction tasks indicated that 

this is a specific impairment, as it is only shown under conditions when rules 

prohibiting the transgressions have been removed.

Hence, attention is turned towards the second proposal that both tasks are mediated by 

proximal cognitive systems. Two likely areas are the amydala and the OFC as both have 

been found to be involved Avith reward, punishment and facial affect (Bechara et al., 

1995; Dias et al., 1994; Rolls, 1997). The amygdala, until recently, was associated with 

processing fearful facial affect (Young et al., 1993; Adolphs et al 1994). More recently, 

owing to PET scanning, the amygdala appears to also be involved with sad facial 

processing also (Blair, et al., 1999). Hence, a dysfunction of the amygdala offers an 

explanation for why psychopaths and children with psychopathic tendencies have 

difficulty with empathy or identifying fear.

Researchers believe that the OFC is involved in rapid, reversal learning and therefore it 

has been associated with response set modulation. It has been proposed that dysfunction 

in this area would result in difficulties of the nature associated with some of the 

characteristics of psychopathy (Newmann, et al., 1997).
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1.7 CURRENT STUDY

The overall aim of this thesis is to contribute to the understanding of the possible 

developmental pathways of psychopathy. In particular, it is hoped to provide further 

evidence for existing proposals, which have attempted to identify the specific brain 

regions responsible for the cognitive mechanism(s) under pinning the behavioural traits 

of psychopathy. These proposals have centred upon two structures that have deep neural 

connections to each other: the amygdala and the orbito-ffontal cortex (OFC).

This thesis is concerned with the latter as there is little research on psychopath’s 

performance on reversal learning tasks, thought to be mediated by the OFC. The study 

focused on children, rather than adults, as it remains unclear whether the developing 

psychopath manifests as CD or ADHD in children. Therefore the study is addressing 

whether children with psychopathic tendencies have damage to their OFC.

The children’s OFC functioning was measured by two computer reversal learning tasks: 

The ID-ED (Dias, et al., 1996) and The Snake Game (Fine & Blair, in press). Their 

level of psychopathic tendencies was measured by the Psychopathy Screening Device 

(PSD: Frick & Hare, in press). As mentioned, both conduct disorder and ADHD have 

been implicated as the behavioural pre-cursors to psychopathy, therefore a measure of 

ADHD was used to distinguish between those children with just psychopathic 

tendencies and those with ADHD: The DuPaul Rating Scale (DuPaul, 1991).

If the children with high levels of psychopathic tendencies have problems with their

OFC, they should exhibit difficulties with reversal learning and not extra-dimensional
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shifting (the ED component of the ID-ED Task). Whereas, if ADHD is not the pre

cursor of psychopathy but it is associated with dysftmction in the frontal lobes 

(Pennington & Ozonoff, 1996), in particular, the dorsal lateral cortex (Dias, et al., 

1996), these children should have difficulty with Extra-Dimensional (ED) learning task 

but not reversal learning.

In particular, this study will examine the level of behavioural disturbance influence on 

performance on reversal and ED learning tasks. Specifically, this study will be 

addressing three hypotheses:

1) Children with high emotional and behavioural disturbance (as indexed by the 

PSD) will perform poorly on the reversal tasks but not the ED task;

2) Children with high levels of impulsivity and inattention (as indexed by the 

DuPaul Rating Scale) will perform poorly on the ED task but not the 

reversal tasks.

3) Children with high levels of emotional and behavioural disturbance and 

impulsivity and inattention will perform poorly on both the reversal tasks 

and the ED task.
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2. METHOD

2.1 DESIGN

This study employed a correlation design. The measures used were performance on two 

computerised visual discrimination learning tasks (known hereafter as the ID-ED Task 

and the Snake Game) and the extent of behavioural disturbance, as indexed by the 

Problem Behaviour Questionnaire. The latter was comprised of the Psychopathy 

Screening Device (PSD) and the DuPaul rating scale (see later).

2.2 PARTICIPANTS

The participants were pupils recruited from two North London special schools for the 

emotionally and behaviourally disturbed. Both schools provided a borough wide service 

and therefore their catchment areas’ extended beyond their immediate locality. The 

latter for both were socially deprived areas, with a number of pupils living within these. 

The two schools had between them 70 pupils, all male, registered on their respective 

school rolls.

All participants had statements under the Education Act of 1993 (too problematic for 

mainstream education) and had been excluded from main stream schools. Originally, 64 

pupils, aged between 10 and 16 years old, were recruited. Eight were subsequently
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excluded from the study because they were either absent at the time of their second 

session (2 pupils), or had shown unruly behaviour and were removed before finishing 

both computer tasks (5 pupils) or had been excluded from school following their first 

session (1 pupil). Therefore a total of 56 participants completed both tasks. Their mean 

age was 12.9 years old (sd = 1.84).

Parental permission was sought prior to the children participating in the study. Parents 

received a take-home letter outlining the study and asking parents to return the refusal 

slip to the school if they did not want their child to participate (see Appendix A: 

Parental Permission Letter). None of the parents returned the refusal slip and so parental 

permission was assumed for all the children. It was not necessary to offer any 

inducements to the children to participate as their teachers informed them that 

participation was compulsory. In addition, all the children appeared eager to leave their 

formal lessons for a time.

2.3 MEASURES

The two computerised visual discrimination tasks were installed onto a laptop computer. 

This was for ease of transportation between the two school sites. The first task, ID-ED 

Task (see Dias, et al., 1996), operated through Visual Basic for Windows and the 

second, the Snake Game (Fine & Blair, in press), through MS-DOS.
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2.3.1 The ID-ED Task (Dias, et al., 1996)

The ID-ED Task (Dias, et al., 1996) was designed to measure ability to learn a series of 

three compound discriminations: reversal learning, intra-dimensional (ID) shifting and 

extra-dimensional (ED) shifting. Reversal learning requires a shift of attention due to a 

stimulus-reward association being reversed. ID shifting requires a shift of attention from 

a familiar stimulus to a novel one, whilst the relevant dimension for reward remains 

unchanged. ED shifting requires a shift of attentional set from one dimension to another, 

as distinct from ID shifting, were the shift is to novel stimuli but the relevant dimension 

remains the same.

The ID-ED task begins by showing participants two stimuli on the computer screen. 

These stimuli consist of two different pink polygons, superimposed with two different 

sets of white lines (see Appendix B. for pictures and further details). The participants 

have to decide which stimuli, or picture, they think is the correct one. They do this by 

clicking on the picture they think is correct, with the mouse button. A message is 

instantly flashed up on the screen informing them the nature of their choice, either 

‘correct’ or ‘wrong’. For the first few trails, participants learn by trail and error, which is 

the ‘correct’ picture. The pink polygons are the ‘correct’ dimension and polygon A (see 

Appendix B.) is the ‘correct’ shape. After a number of trials and subsequent feedback, 

the participants leam which is the ‘correct’ picture.

Maintaining this attentional set (the tendency to respond to a particular perceptual 

dimension on the basis of previous experience) continually rewarded the participants
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with ‘correct’ messages. After 8 consecutive ‘correct’ responses, the stimulus-reward 

association between the pair stimuli is reversed and the alternative shaped polygon 

(polygon B, see Appendix B.), becomes the relevant polygon. This is the first reversal 

trial. Again the participants have to guess which is the ‘correct’ shape and by trial and 

error to leam the new stimulus-reward association. Again they were rewarded for 

maintaining this attentional set by continual ‘correct’ messages if they select the 

‘correct’ shape.

After 8 consecutive correct responses, the next trial begins. This trial concerns intra- 

dimensional (ID) shifting, where novel but related stimuli are presented. This time the 2 

stimuli are 2 different shaped pink polygons and different sets of white lines. The 

dimension of polygon remains relevant. After 8 consecutive correct responses, the 

reward-association is again reversed, and the alternative shaped polygon becomes 

relevant.

After 8 consecutive correct responses, the next trial begins. This trial concerns extra- 

dimensional (ED) shifting. The participants have to leam a novel compound 

discrimination, where a shift in the relevant dimension (not stimulus) takes place, i.e. 

this time the white lines are the relevant dimension, not the polygons. Again participants 

are rewarded for maintaining their attentional set and after a number of correct 

responses, the stimulus-reward association is reversed.
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If a particular trial took considerable time to complete, i.e. 8 consecutive ‘correct 

responses 'were not achieved in 10 minutes, the whole task was considered to have been 

failed and the participant removed from the study. For those who completed the task, 

their performance was measured by the number of errors they made on each trial, i.e. the 

reversal, ID shifting and ED shifting trails. The computer recorded this data.

2.3.2 The Snake Game (Fine & Blair, in press)

The Snake Game (Fine & Blair, in press), was designed to measure reversal or 

extinction learning. Participants begin by learning a stimulus-reward association 

(whether a decision is good or bad) and over time, they are required to inhibit their 

previously rewarded response, as the stimulus-reward associations are gradually 

reversed, i.e. an action or decision that begins as good, changes to bad and vice versa.

The participants are told that on the computer screen they would see a snake and two 

coloured tokens. The tokens either gave mice to the snake, i.e. a good choice, or took 

mice away from the snake, i.e. bad. They were told they were in control of the snake’s 

movements (using the computer keyboard’s arrow keys) and that the snake was very 

hungry and needed to eat lots of mice. Their task was to decide which token to send the 

snake towards, in order to help the snake gain and eat as many mice as possible (see 

Appendix B. for pictures and further information).
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As described above, the game began with two coloured tokens appearing on the screen 

simultaneously, equidistant from the snake’s head. The coloured tokens either gave mice 

to the snake or took mice away. The participant had to direct the snake towards the 

token they believed would give the snake mice to eat. On reaching their chosen coloured 

token, the computer screen flashed a message telling the participant how many mice 

they had either been given or had taken away. The total number of mice won appeared at 

the top of the screen and was updated after each trial. The aim of eating as many mice as 

possible was emphasised to the participants.

Four coloured tokens were used: blue, yellow, red and light blue. The tokens were 

presented as pairs in 10 possible combinations (four same colour combinations and six 

different colour combinations). The experiment began with two coloured tokens always 

being associated with winning mice and the remaining two with losing mice. At the 

start, dark blue and light blue always gave mice and red and yellow always took mice 

away. This meant that not every pairing of tokens allowed a ‘good’ choice, i.e. when 

two red tokens appeared. Conversely, with some combinations a ‘good’ choice was 

guaranteed, i.e. two light blue tokens. The participants were not told that there was any 

relationship between the colour of the tokens and their value or that the experiment had 

different phases. They had to leam this independently, but no check was made as to 

whether the participants did in fact leam the relationship between colour and tokens

After approximately 20 trials, the dark blue tokens reversed their reward association, 

changing from giving mice to taking mice away. At the same time, red tokens reversed
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their reward association and stopped taking mice away and began, instead, to give mice 

to the snake. The light blue and yellow tokens retained their values. After approximately 

40 trials, the final phase began. In the final phase, the blue and red tokens did not 

change and remained non-rewarding and rewarding respectively. At the same time, both 

light blue and yellow tokens reversed their reward associations and became non

rewarding and rewarding respectively.

Participant’s performance was measured by the numbers of times they chose a ‘bad’ 

token, when a ‘good’ token was available to them. The computer recorded this data.

2.3.3 The Problem Behaviour Questionnaire

The Problem Behaviour Questionnaire (PBQ) was a 34 item questionnaire, consisting of 

two independent, standardised questionnaires, both measuring different aspects of 

behavioural and emotional disturbance. The two standardised questionnaires were the 

Psychopathy Screening Device (PSD; Frick & Hare, in press) and the DuPaul Rating 

Scale (DRS; DuPaul, 1991). The two questionnaires were placed together in one 

continuous form, i.e. the PBQ, for ease of completion, yet still yielded their own 

separate scores. Items 1 -  20 on the PBQ were the 20 items of the PSD and items 21 -  

34 were the 14 items of the DRS (see Appendix C.).
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2.3.3.1 The Psychopathy Screening Device -  PSD (Frick & Hare, in press)

The PSD (Frick & Hare, in press) is a 20 item rating scale. It is designed to measure the 

characteristics of psychopathy in children in a way that is analogous to the Revised 

Psychopathy Checklist (PCL-R) for adults (Hare, 1991). Each of the 20 items are 

statements pertaining to characteristics traits of a psychopath. For example. No. 6 ""'Lies 

skilfully and easilÿ" and No. 19 '"'Does not show feelings or emotions^\ The teachers and 

classroom assistants rated the participants on each of these statements, choosing a score 

between 0 and 2 were:

0 -  referred to the fact that the statement was not true at all,

1 -  referred to the possibility that the statement was sometimes true and

2 -  referred to statements that were definitely true about the child.

Five items are inversely scored to prevent response acquiescence. All 20 items are 

totalled to give one PSD score. The maximum score is 40.

As the PSD is an ordinal scale and only two raters were involved, inter-rater reliability 

was examined using the product-moment correlation coefficient, r. Overall, inter-rater 

reliability for the PSD was 0.811.

A study of the PSD revealed a two-factor structure similar to that identified by analysis 

of the PCL-R (Frick, et al. 1994). These two factors were callous/unemotional traits 

(C/UE) and impulsiveness/conduct disorder traits (I/CP). The product-moment
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correlation coefficient for the two raters for Factor 1 (C/UE) was 0.586 and for Factor 2 

( I/CP) was 0.786.

2.3.3.2 The DuPaul Rating Scale -  DRS (DuPaul. 1991)

The DuPaul Rating Scale (DuPaul, 1991) is a 14 item rating scale. It is designed as a 

quick measure of the characteristics of Attention Deficient Hyperactivity Disorder 

(ADHD), as indexed by DSM-IV. Sample items are No. 5. ''Often blurts out answers'" 

and No. 8. "Often shifts from one uncompleted activity to another". For each of the 14 

items, the raters give the participants a score between 0 and 3, were:

0 -  referred to the item being not at all true

1 -  referred to the item being a little true

2 -  referred to the item being pretty much true and

3 -  referred to the item being very much like the participant.

All items are totalled to give an overall score of ADHD, with a maximum score of 42. 

As the DRS is an ordinal scale and only two raters were involved, inter-rater reliability, 

using the product-moment correlation coefficient, for the two raters was calculated to be 

0.733.

Like the PSD, the DPS has a two-factor structure: Factor 1 being

impulsively/hyperactivity characteristics (Imp/Hy) and Factor 2 being
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inattention/hyperactivity characteristics (Ina/Hy). Inter-rater reliability for these was 

0.781 for Factor 1 and 0.732 for Factor 2.

2.4 PROCEDURE

Ethical permission for this study to take place had previously been granted by University 

College London’s Ethics Committee, under a Welcome Institute Research Grant. The 

relevant schools, i.e. the two special schools in North London, were contacted via letter 

(see Appendix A: the Head teacher’s Letter) and following discussions, permission 

gained to approach parents and subsequently recruit their pupils. Mutually convenient 

times were arranged for data collection and each head-teacher identified suitable 

participants, i. e. they were all attending school over the agreed data collecting period, 

they were the correct age and were not in any programmes which did not allow them to 

engage in extra curriculum activities.

A room in each school was allocated for data collection, usually extra-curriculum type 

rooms used for individual reading lessons, music lessons, etc. In both schools the 

allocated room changed on a daily basis because of timetable commitments. However, 

all rooms used were small, quiet and away from the participant’s main classroom and 

had the required desk and electricity supply (as a backup for the laptop’s battery).
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The participants were interviewed separately by the investigator and the experiment 

began after a short period of familiarisation between the investigator and the participant. 

Each participant was then given 5 minutes to familiarise themselves vsdth the laptop and 

both the mouse (for the ID-ED task) and the arrow keys of the laptop (for the Snake 

game).

2.4.1 Computer Tasks

The descriptions and instructions for both tasks were detailed on separate instruction 

sheets (see Appendix D.) and given to each participant to read and ask questions about, 

before beginning each task. The descriptions and instructions did not inform the 

participant of the investigator's objectives and expectations. The participant was then 

informed what they were to do. They had to complete two computer tasks, each taking 

approximately 30 -  40 minutes to complete (depending on performance). The 

participants completed one task during this first meeting and completed the second task 

during a second meeting. This was to prevent boredom, loss of concentration and 

minimise classroom absence. The order of presentation of the tasks was randomised 

across participants. After completion of each task, the participants were asked not to 

disclose to their peers the content or outcome of the task (it is assumed that they 

honoured this request as subsequent participants did not appear primed or familiar with 

the tasks).
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Participants also completed the British Picture Vocabulary Scale (BPVS: Dunn, Dunn, 

Whetton & Pintilie, 1982), after completing their second computer task. The BPVS is a 

quick measure of child’s receptive vocabulary and as such can be used as an indication 

of a child’s verbal intelligence quotient - IQ (Dunn et al., 1982). The norms for the 

BPVS are a mean of 65.5, with a standard deviation of 23 and a range of 43 -  166, for a 

normal population. The participants range of IQ was 41 to 122, with a mean IQ of 81.96 

(standard deviation = 17.12).

2.4.2 Problem Behaviour Questionnaire

Subsequent to the administration of the computerised tasks, the participants’ teachers 

and classroom assistants completed a Problem Behaviour Questionnaire for each child. 

Hence, the experimenter was blind to each participant’s level of behavioural and 

emotional disturbance (and IQ) during the administration of the tasks.

Once the two sets of questionnaires were returned, the inter-rater reliability was 

calculated. As this was high, the average score from both questionnaires was obtained 

for each child and noted. These average scores on the PSD and the DuPaul Rating 

Scales were then correlated with the number and type of errors made on the computer 

tasks, age and IQ, to test the stated hypotheses.
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3. RE SULTS

3.1 OVERVIEW

The data collected in this study is drawn from a sample of 56 male school children who had 

received statements under the Education Act 1993. Measures of the participant’s level of 

emotional and behavioural disturbance were collected, as was their IQ and age. All 

participants completed two computer tasks and the number of errors they made on each 

task was recorded.

As highlighted, the study of psychopathy poses many problems in defining and measuring 

the concept. These difficulties are further enhanced when investigating children with 

hypothesised psychopathic tendencies. Therefore it was felt important to establish the 

appropriateness of the selected sample in representing a group of children with emotional 

and behavioural difficulties, some of whom would have psychopathic tendencies. Hence, a 

series of analyses were conducted to assess the nature of the data. Following the 

exploration of the data set, the three hypotheses were tested. It was predicted that:

1) Children with high emotional and behavioural disturbance (as indexed by the 

PSD) will perform poorly on the reversal tasks but not the ED task;
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2) Children with high levels of impulsivity and inattention (as indexed by the 

DuPaul Rating Scale) will perform poorly on the ED task but not the reversal 

tasks;

3) Children with high levels of emotional and behavioural disturbance and 

impulsivity and inattention will perform comparatively worst overall.

The testing of the first two hypotheses was achieved using two multiple regressions, to 

indicate the degree to which levels of emotional and behavioural disturbance, and 

impulsivity and inattention could predict performance on the two tasks. Secondly, any 

difference between the high and low ‘psychopathic tendencies’ children (as indexed by the 

PSD) and the number of reversal and ED errors they make was examined, using two 

independent t-tests. Two further t-test were conducted to examine the difference, if any, 

between high and low ADHD children (as indexed by the DRS) and the number of ED shift 

errors and reversal errors they made.

3.2 ANALYSIS OF THE DATA

3.2.1 Age & IQ

The mean age of the sample was 12.9 (sd = 1.84) and the mean IQ was 81.96 (sd = 17.12).

The data sets of age and IQ were checked for normality to ensure that the sample
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population was a good representation of the total population. For both sets of data, a 

histogram and normal curve indicated that both approximated towards normality (see 

Appendix El.). Non-significant skewness and kurtosis for both normal curves further 

supported this (age: skewness = - 0.153, p = 0.319, kurtosis = - 0.415, p = 0.628; IQ: 

skewness = 0.120, p = 0.319, kurtosis = - 0.006, p = 0.628, i.e. skewness and kurtosis are 

non-significant as they are close to 0). This meant that there was symmetry to the 

distribution and the mean was in the centre of the distribution, with no ‘peakedness’. In 

addition, the relationship between age and IQ was analysed to ensure appropriateness of the 

sample population. It would be expected that age and IQ would be independent of each 

other, as IQ, on average, remains constant throughout life, relative to age. As predicted, 

there was no significant correlation between age and IQ (r = 0.149, p = 0.274; see Table 1.). 

No further socio-demographic data on the participants was collected.

3.2.2 Emotional and Behavioural Measures

The distributions of the scores obtained from the behavioural measures were analysed.

3.2.2.1 The PSD (Frick & Hare, in press!

The distribution for PSD scores appeared uni-modal and approximating to normal, based 

upon the non-significant skewness (skewness = - 0.366, p = 0.319) and kurtosis (kurtosis = 

- 0.880, p = 0.628) (see Appendix E2.). The mean PSD score for the whole sample was 

17.88 (sd = 7.7). Mean levels of I/CP and C/UE for the group were 9.03 (sd = 4.03) and
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4.93 (sd = 2.55) respectively.

The adult version of the PSD, the PCL-R (Hare, 1992) for an UK population, has a clinical 

cut-off score of 25 (Cooke & Michie, 1999), i.e. a score on the PCL-R of 25 or above is 

considered to be a good indication of Psychopathy, with a maximum of 40. The PSD has 

yet to have such an agreed cut-off score. However, as PSD is based primarily on the PCL-R 

and reveals the same factor structure, the same notion of a clinical cut-off score of 25+ was 

tentatively applied to this group. This revealed 12 participants with a score of 25 or above. 

This group represented 20% of the total population.

To address whether age and/or IQ contaminated PSD scores, a correlation analysis was 

conducted. There was no significant correlation between age and PSD (r = 0.214, p = 

0.113), age and C/UE (r = - 0.126, p = 0.355), and age and I/CP (r = - 0.203, p = 0.134). 

This was also true for IQ and PSD (r = 0.068, p = 0.621), IQ and C/UE (r = 0.065, p = 

0.637) and IQ and I/CP (r = 0.081, p = 0.551). The non-significant finding for age and PSD 

is against theoretical expectations. It would be expected that PSD score would increase 

proportionally with age, as the research findings indicate that psychopathic traits become 

more prominent as a child nears adolescence. There is no literature on IQ and psychopathic 

tendencies. However, as expected, total PSD score was significantly correlated with I/CP 

score (r = 0.949, p < 0.01) and C/UE scores (r = 0.837, p < 0.01) and with each other (r = 

0.734, p < 0.01; see Table 1. below).
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Table 1. A Correlation Analysis between Age, IQ and PSD scores

IQ PSD- I/CP- C/UE-

average average Average

Age n.s. n.s n.s. n.s.

IQ - n.s. n.s n.s.

PSD-
average

- .949** .837**

I/CP-
average

- .734**

** Correlation is significant at the 0.01 level (2-tailed).

3.2.2.2 The DuPaul Rating Scale (DuPaul. 1991)

The distribution of impulsivity/inattention scores (i.e. from the DuPaul rating scale) also 

was uni-modal and tended towards normality, with non-significant skewness (skewness = 

-0.157, p = 0.319) and kurtosis (kurtosis = - 0.941, p = 0.628) (see Appendix E3 ). The 

mean score on the DuPaul for the 56 participants was 19.48 (sd = 10.69), with the means of 

the sub-scales of impulsivity and inattention being 11.78 (sd = 6.89) and 11.92 (sd = 6.59) 

respectively. There is no published clinical cut-off score for the DuPaul.

To address whether age or IQ contaminated the DuPaul scores, a correctional analysis was 

conducted. There was no significant correlation between age and the DuPaul average but 

there was a trend in the data towards significance (r = - 0.225, p = 0.096). Again, there was
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no significant correlation between age and impulsivity but there existed a trend (r = - 0.239, 

p = 0.076) and finally, there was no significant correlation between age and inattention (r =

- 0.174, p = 0.200). There was also no significant correlation between IQ and DuPaul (r =

- 0.110, p = 0.420), IQ and impulsivity (r = - 0.087, p = 0.526) and IQ and inattention (r =

- 0.164, p = 0.228). The non-significant relationship between IQ and ADHD is theoretically 

expected, as no research has yet to find IQ to be a main factor in development of ADHD. 

Regarding age, again the non-significance is not surprising. ADHD appears to be a disorder 

spanning all of childhood and adolescence, therefore there would be no difference in the 

severity of ADHD across the ages. As expected, the total DuPaul score was significantly 

correlated with both impulsivity (r = 0.936, p <0.01) and inattention (r = 0.956, p < 0.01) 

scores and the two separate sub-scales with each other (r = 0.832, p < 0.01; see Table 2.).

Table 2. A Correlation Analysis between Age, IQ and DuPaul Scores

IQ DuPaul- Impulsivity- Inattention-

average average average

Age n.s n.s n.s n.s

IQ - n.s. n.s n.s

DuPaul-
average

- .936** .956**

Impulsivity-
average

- .832**

** Correlation is significant at the 0.01 level (2-tailed).
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3.2.2.3 The PSD & The DuPaul

Based upon the research findings outlined in the literature review, it would be expected that 

the scores on Factor 1 : impulsive/conduct problems (I/CP) from the PSD and both scales 

from the DuPaul would correlate positively. Whereas, theoretically. Factor 2: 

callous/unemotional (C/UE) traits would not be expected to correlate with either the 

impulsivity (Imp/Hy) or the inattention scales (Ina/Hy). To check these hypotheses’ a 

correlational analysis was carried out between the two behavioural measures (without 

partialing out age or IQ due to their non-significant relationship). As expected. Factor 1 

from the PSD was significantly correlated with impulsivity (r = 0.469, p <0.01) and 

inattention (r = 0.416, p < 0.01; see Table 3. below). However, Factor 2 was also 

significantly correlated with impulsivity (r = 0.652, p < 0.01) and inattention (r = 0.684, p <

0.01; see Table 3.). This is against theoretical expectations, as level of 

callousness/unemotional traits has not been linked in the literature or clinical realm to 

impulsivity and/or inattention.
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Table 3. A Correlational Analysis between the two sub-scales

of the PSD and the DuPaul

C/UE- Impulsivity- Inattention-

Average average average

I/CP- .734** .652** .684**
average

C/UE- .469** .416**
average

Impulsivity- .832**
average

Correlation is significant at the 0.01 level (2-tailed).

3.2.3 Computer Tasks

3.2.3.1 The ID-ED Task (Dias, et al.. 1996)

On the ID-ED task, the mean number of reversal errors was 4.39 (sd = 6.72), the mean 

number of ID errors was 0.45 (sd = 1.52) and the mean number of ED errors was 7.87 (sd 

= 5.94). From this it can be seen that participants found the ID task the easiest, with the 

reversal paradigm the second hardest and the ED task the most difficult. It can be seen from 

the standard deviation that the spread of ID errors was minimal, with 94% making only 1 or
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no errors at all. This implies there may be a floor effect for the ID task. For the reversal and 

ED tasks the spread of number of errors was more continuous. The most common number 

of errors on the reversal task was 1 but only 30% of the sample made just 1 error. Two 

individuals made 32 reversal errors. Regarding the ED errors, again the most common 

number of errors only accounts for a small percentage of the total. Five errors were the 

most common number of errors in the whole sample, but this represents only 1 0 % of the 

sample got 5. Four individuals made more than 21 errors on the ED task.

3.2.3.2 The Snake Game (Fine & Blair, in press)

The mean number of extinction / reversal errors after the first change of value in the snake 

game, was 9.11 (sd = 2.18). After the second change, the mean error rate for the whole 

group was 7.46 (sd = 2.10) and after the final change, the mean number of errors was 4.86 

(sd = 2.08). Looking at the reduction in the means as the game continues, it could be 

hypothesised that participants began to learn from their previous responses and began 

adapting or anticipating the change in contingencies.

3.2.3.3 The ID-ED Task & Snake Game

Based upon the research literature, it would be expected that there would be no correlation 

between number of ID errors, ED errors and reversal errors. A correlational analysis was 

conducted to test this and the prediction was supported. It was expected that the number of
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reversal errors on the ID-ED task would be correlated with the number of errors on the 

snake game as the snake game is entirely based upon reversal learning. From a correlational 

analysis, this was not found to be true (r = - 0.017, p = 0.903) There was no significant 

relationship between reversal error rate on the ID-ED task and the snake game.

The above finding may have been influenced by presentation order of the tasks. If  a 

participant played the snake game first, it is possible they would be primed to recognise the 

reversal tasks in the ID-ED task. This effect would be counter-balanced by those 

participants who receive the ID-ED task first. They would not be primed as much to 

reversal tasks and therefore possibly make more errors. The cumulative effect of this would 

be a type 11 error, where a relationship between the two variables is negated, because of the 

order effects. The presentation of the two tasks was counter-balanced to prevent any order 

effects. However, to test whether order of presentation did in fact influence number o f 

errors, a 2 x 3 between subjects ANOVA (two groups depending on order of presentation 

and three types of error: reversal, ID and ED) was conducted to look for any significant 

differences between the two groups. There was no significant difference between the 

groups (F(i,47) = 2.213, p = 0.117, see Appendix E5).

To further establish that error rate was not dependent on any other moderators, a second 

correlational analysis was conducted on error rate with age and IQ. No significant 

relationships were found between error rate and age (r = 0.098, p = 0.471) nor IQ (r =

- 0.22, p = 0.870).
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3.3 HYPOTHESIS TESTING

In order to test the first two hypotheses, two multiple regressions were conducted. This was 

in order to establish how well the independent variables (scores on the PSD, I/CP and C/UE 

scales, the DuPaul and the Impulsivity and Inattention sub-scales) could predict the 

dependent variables: type of error (reversal and ED). It was predicted that total PSD score 

and I/CP and C/UE scores would be the best predictors of reversal error rate (Hypothesis

1.) Secondly, it was predicted that impulsivity and inattention scores would be the best 

predictors of ED error rate (Hypothesis 2). Both multiple regressions used the 'enter 

method' as a standard regression was required, where all the variables would be entered at 

the same time, so reducing the possibility of Type I errors.

Before the multiple regressions were calculated, first homogeneity of variance was 

checked. This was to ensure that the variance of the two dependent variables, (number of 

reversal and ED errors), was the same for all values of the predictors (scores on PSD, the 

PSD, I/CP and C/UE scales, the DuPaul and the impulsivity and inattention sub-scales). 

Secondly, that actual scores on the dependent variables were normally distributed about the 

predicted values of the dependent variables. However, for this set of variables, this was not 

the case. Here the errors were not equally scattered above and below zero and were 

clustered in the centre as opposed to the ideal of being spread evenly across all values of 

the predictors (see Appendix E6 .). This gave an early indication that the predictors, i.e. the 

scores on the behavioural measures, were not good at accounting for any of the variance in 

the type of errors made.
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This was further supported by the multiple regressions. Both regressions were not 

significant (F(4„si) = 0.930, p = 0.454; F(4, 51) = 1.760, p = 0.151), i.e. no significant 

regression co-efficient were obtained). Hence, scores on the behavioural measures did not 

independently predict performance, in terms of type and number of errors made. Secondly, 

they could not account, independently, for any significant proportion of the variance in 

performance.

To ensure that a Type II error was not present, the hypotheses were tested further by 

examining mean differences in performance between high and low scorers on the 

behavioural measures. Here it was predicted that high scorers on the PSD would perform 

worse on the reversal tasks than the low scorers, but that there would be no difference 

between the two groups on ED shifting. Secondly, high scorers on the DuPaul would 

perform worse than low scorers on the ED task, but there would be no difference between 

the two groups on the reversal tasks.

High and low scorers were determined by separating the participants according to the 25th 

and the 75th percentiles. Those who fell at or below the 25% percentile were grouped as 

low scorers and those whose fell at or above the 75th percentile were grouped as high 

scorers.

Four independent sample t-tests were conducted to test the following hypothesis:
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1) High scorers on the PSD would perform worse on reversal learning tasks than 

their low scoring peers.

2) There would be no significant difference between the high and low scorers on 

the ED learning tasks.

3) High scorers on the DuPaul would perform worse on ED learning tasks than 

their low scoring colleagues.

4) There would be no difference between the high and low scorers on the reversal 

learning tasks.

The first two t-tests revealed no significant differences between the high and low PSD 

scorers’ number of errors on either reversal or ED tasks (reversal: t(26)= 0.158, p = 0.143; 

ED; t(26)= -0.361, p = 0.721). This went against prediction for reversal tasks but as predicted 

for ED tasks.

The same was true for the second set of t-tests. These revealed there were no significant 

differences between high and low scorers on the DRS for both ED and reversal learning 

tasks (ED: t(34) = 0.158, p = 0.875; reversal: t<34 )= -0.080, p = 0.937). Again, this was 

against prediction for the ED task but as predicted for the reversal tasks.
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To test the third hypothesis, an independent samples t-test was conducted between those 

participants who scored high on both the PSD and the DRS and the those who scored low 

on both measures and their total number o f errors. The t-test revealed no significant 

difference between the overall performance between those with high levels of behavioural 

disturbance and those low behavioural disturbance, but it did indicate a trend towards 

significance (t (15) = 0.864, p = 0.091; see Appendix E7.).

This provides further information that, for this sample group, performance on reversal 

learning tasks, either good or bad, is not associated with behavioural disturbance. 

Secondly, performance on ED learning tasks is not associated with levels of impulsivity 

and inattention.
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4. DISCUSSION

4.1 SUMMARY

Previous studies have indicated that adult psychopaths have a reduced arousal response 

to fearful stimuli compared to non-psychopaths (Hare, 1991; Patrick, 1994). Research 

has also shown children with psychopathic tendencies and their adult counterparts 

appear to have little ability to show an empathie response and making a distinction 

between moral and conventional transgressions (Blair, et al., 1995; Blair, 1997; Blair, et 

al., 1997; Fisher & Blair, 1999). Blair (1997) proposed that the latter was due to a 

dysfunctional “Violence Inhibition Mechanism: (VIM). Theoretically, the VIM is 

activated by the facial distress cues of others. Upon activation of the VIM, the current 

activity that has caused the distress is terminated. If an individual’s VIM is 

dysfunctional, the probability of stopping the distress causing behaviour is small. The 

developmental consequence of which is that the individual does not become socialised 

and therefore has difficulty distinguishing between moral and conventional 

transgressions (Blair, 1997).

Another set of findings amongst children with psychopathic tendencies and adult

psychopaths are that they have problems with reversal learning (Fisher & Blair, 1998;

Patterson & Newman, 1993). Apparently, they have difficulty shifting their attention

from action to evaluation of action, known as “response set modulation”, a type of

reversal learning (Newman, et al., 1997). Fisher & Blair, (1998) found that level of

behavioural disturbance could predict extent of difficulty with the reversal task. In
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addition, Fisher & Blair (1998) also found that performance on the above reversal 

learning task was associated with performance on the moral/conventional distinction 

task.

However, the results of all three sets of findings cannot account for each other. For 

example, how can difficulties with fear processing account for empathy difficulties or 

vice versa. The associations found by Fisher & Blair (1998) offer an answer. One way 

of integrating all three findings is at the anatomical level. There are two possible 

hypotheses:

1) There could be a single cognitive mechanism or neurological structure 

involved in all three tasks or

2) Separate cognitive systems or structures sharing a dense network of neural 

connections could serve each task.

Attention has focused on two possible areas: the amydala and the orbito-frontal cortex

(OFC). These structures have many neural connections between them and have been

found to be involved with processing reward and punishment paradigms and in

processing facial affect (e.g. Adolphs, et al., 1994; Bechara et al., 1995; Dias et al.,

1996; Rolls, 1997). The amydala traditionally was associated solely \vith processing

fearful facial affect (e.g. Young, et al., 1993). However, more recently, ovmig to PET

scans, neural functional imaging has shown the amygdala is also active in the

processing of sad facial affect (Blair, et al., 1999; Adolphs et al., 1999). Sadness and
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distress can be seen as the same emotional group. Hence, the amygdala may be the site 

of the VIM and a lesion of the amygdala could offer an explanation for the problems 

experienced in moral/distinction tasks.

In addition, the OFC has been implicated in ‘Response Set Modulation’ (Gorenstain & 

Newman, 1980) and reversal learning (Dias et al, 1996; Rolls 1997). It has been 

suggested that performance on the moral/conventional distinction tasks and problems 

\vith response modulation may be because the systems involved with the VIM and 

response set modulation rely on the amygdala and/or the OFC. Damage to one is likely 

to effect the other.

This thesis aimed to clarify these proposals further, by looking at the role of OFC 

functioning in children with emotional and behavioural disturbances. Two computer 

tasks. The ID-ED Task (Dias, et al., 1996) and The Snake Game (Fine & Blair, in 

press), were employed, as both include reversal learning tasks, i.e. a measure of OFC 

functioning. The severity of the children’s emotional and behavioural problems was 

indexed by the Psychopathy Screening Device (Frick & Hare, in press). A measure of 

ADHD was taken to allow distinction between children with ADHD and children with 

emotional and behavioural problems, independent of ADHD. The measure used was the 

DuPaul Rating Scale (DuPaul, 1991). As previously stated, there remains uncertainty as 

to the behavioural precursor to psychopathy. Both conduct disorder and ADHD have 

been suggested (Robins, 1978). However, with the emerging evidence, it appears that 

conduct disorder is the more likely candidate. Current research suggests the ADHD

problems are located in the dorsal-lateral frontal cortex (Pennington & Ozonoff, 1996).
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Dysfunction in this area would cause problems with Extra-Dimensional (ED) shifting 

(Dais, et al., 1996). Therefore, in order to be sure the level of behavioural disturbance 

being observed was characterised by psychopathic tendencies, and not ADHD, the 

DuPaul rating scale was included to rate severity of ADHD and an ED learning task 

performed to identify possible dysfunction of the dorsal-lateral preffontal cortex.

In particular, this thesis examined the relationship between level of behavioural 

disturbance in children and performance on reversal and ED learning tasks. There were 

three hypotheses concerning type of behavioural disturbance and performance on 

learning tasks.

The three main (one tailed) hypotheses were: -

1) Children with high emotional and behavioural disturbance (as indexed by the 

PSD) will perform poorly on the reversal tasks but not the ED task;

2) Children with high levels of impulsivity and inattention (as indexed by the 

DuPaul Rating Scale) will perform poorly on the ED task but not the reversal 

tasks.

3) Children with high levels of emotional and behavioural disturbance will

perform comparatively worst overall.
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4.2 OVERVIEW OF RESULTS

The data approximated to a normally distributed sample as indicated from the non

significant skewness and kurtosis of the normal curves (see Appendix El.). The spread 

of ages was small (mean = 12.9, sd = 1.84) and the range of the IQ varied greatly, with a 

standard deviation of 17.12 (mean = 81.96). This was in line ^vith the normative data for 

the BPVS. The means of the PSD and the DuPaul (17.88 and 19.48 respectively) both 

fell in the mid-range of possible scores, indicating that the sample generally exhibited 

moderate behavioural problems. There was no significant relationship between age and 

IQ and there was no significant relationship between the ADHD and PSD scores and 

with age and IQ. However, the two behavioural measures did correlate with each other, 

indicating that the more a child tended towards psychopathic tendencies the more likely 

they were to exhibit ADHD symptoms as well. All four correlated with each other. This 

is against theoretical expectations for Factor 2 on the PSD.

Regarding the two computer tasks, neither correlated with either age or IQ and it 

appeared that order of presentation did not influence performance. There was no 

correlation between types of error and behavioural disturbance, Avith all participants 

finding the ID learning tasks the easiest and experiencing the most difficulties with ED 

learning tasks (see Dias, et al., 1996). On The Snake Game (Fine & Blair, in press), 

most participants improved their performance over time.

In reference to the first two hypotheses, neither psychopathic tendencies nor ADHD

were good predictors of performance on any of the learning tasks, in terms of number of

errors made. This was against predictions, which stated that poor performance on the
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reversal learning and ED tasks would be predicted from level of behavioural 

disturbance, as indexed by the PSD and the DRS. The third hypotheses predicted that 

those exhibiting a high level of psychopathic tendencies and ADHD would perform the 

worst. However, there was no significant difference between those participants 

attracting extreme scores, i.e. high and low scorers, on their performance of both tasks. 

Participants scoring highly on the PSD and DuPaul scales performed in the same varied 

way as their low scoring peers, on all learning tasks. These results are discussed below.

4.3 INTERPRETATION OF RESULTS

As stated, overall the results were not as predicted. In the present study, children’s 

ability to learn reversal learning tasks was not associated with their level of behavioural 

disturbance, unlike previous similar studies. This highlights possible difficulties with 

the previous research and also the predictive theories they were based upon. It is also 

possible that the obtained results were influenced or associated by other factor(s), 

unfortunately whatever they were, they were not included or measured in this study. 

Alternatively, rather than suggesting the predictions were incorrect or misguided, it is 

possible that the results indicate problems with the selected sample or other design 

factors. With another sample and change to some aspects of the design, the predictions 

may have been supported. However, whatever the reasons, this study did not succeed in 

replicating previous findings.
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In addition, again against prediction and theoretical propositions, high levels of 

impulsivity and inattention did not predict ability to perform ED shifting. In fact, none 

of the measures employed in this study had any association with ability to leam and 

respond to a required ED shift of attention. The same suggestions offered above as 

possible explanations for the unexpected results are proposed again for this outcome.

Another unexpected, non-significant result was the lack of association between age, IQ, 

and all types of performance. It would be expected, based simply on developmental 

arguments, that the older the child, the easier they will find the task and conversely, the 

more intelligent the child, the easier they would find it. Problems with the sample are 

offered as possible reasons for this unexpected result. In particular, the large spread of 

IQ scores (sd = 17.12), indicate that this sample were far from a homogeneous sample 

and any relationship that may have existed would have been diluted by the spread of 

scores (a Type II error).

There was one unexpected significant result. Against predictions, PSD Factor 2: 

Callous/Unemotional Traits’ scores showed a strong positive correlation with both the 

impulsivity and inattention scales on the DuPaul scale. This would not be expected from 

the theoretical underpinnings of both syndromes. The research literature has no mention 

of the link between callousness with impulsivity or poor attention. This finding again 

could reflect design faults or a weakness of theory.

However, although most of the predictions were not supported and no significant

relationships or differences were found, there were trends in the data. In particular, there
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was a trend towards significance between the scores of the high and low PSD and 

ADHD groups compared to the low scorers (t (15) = 0.864, p = 0.091). This indicates that 

given a more severe sample, in terms of behavioural disturbance, this trend could reach 

significance. If this were true, this would support the hypothesis that children with a 

high co-morbidity of emotional and behavioural problems and ADHD would perform 

worse on all tasks, compared to children with low levels of emotional and behavioural 

problems and ADHD.

In general though, several interesting conclusions can be drawn from the results and 

these centre on identifying possible explanations for the unexpected and unpredicted 

results. These possible explanations are divided into problems with existing research 

and problems with the design of the study.

4.4 EXPLANATIONS FOR RESULTS 1:

CRITICISM OF EXISTING RESEARCH

A general criticism that can be applied to all the sited research is one of sampling bias.

As highlighted in the literature review, researches have used heterogeneous samples and

then generalised their results across the whole population of psychopaths. Researchers

have recruited prison inmates (Hare, 1970; Patrick, 1994), special hospital in-patients

and forensic patients (Newman et al., Blair, et al.,). However these groups are probably

different in that the former will have been classified as criminals, whereas the other two

will have received a diagnosis of mental illness. They also have to be somewhat
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different from those psychopaths who are not ‘caught’ and continue living in society. 

Most of the research quoted also involves small sample sizes (N<50) or include 

evidence from case studies as support for the proposed model. Again this limits the 

generalisability of results.

Some of the research proposes dysfunctions within brain structures as the cause for 

psychopaths’ difficulties (e.g. Blair, et al., 1997; Mitchell & Blair, 2000). However, 

only neuro-imaging techniques such as PET and MRI scans can highlight damage to 

particular brain structures and techniques such functional MRI scans indicate the 

function of an area. It is possible that damage is to the connections or ‘wiring’ between 

structures, rather than the structures themselves.

In reference to the fear and empathy models, they both lack real life testing stimuli. 

Participants are shown pictures or told to read stories. It can not be assumed that these 

stimuli will produce the same levels of arousal as real life situations. Secondly, 

individuals may differ in their interpretation of the presented stimuli and yet researchers 

make no reference to this possibility.

In the studies supporting the response modulation hypothesis, the rewards given are 

either praise or money (see Newman, et al.,). It is possible that these are not sufficient to 

activate the OFC, as only highly contingent rewards or punishments may engage the 

functioning of the OFC, similar to the amygdala (Adolphs, et al., 1999).
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Apart from criticism raised at actual studies, the theories and models on which these 

studies are based has to be examined. There is an inherent assumption in Blair, et al’s 

work that a dysfunction in the structure which controls the VIM is not acquired. 

Therefore either genetic abnormality or a developmental impairment must cause it. 

However, if it was that an infant is bom with such a dysfunction or develops one, why 

do not other connected stmcture s take over the damaged areas functioning? Blair, et al., 

do not address this possibility. They also do not specify whether the VIM operates on a 

continuum, i.e. are some distress cues more likely to activate the VIM than others? 

Also, there is no discussion about the possibility of individual differences in what 

activate the VIM. Some individuals may find a particular stimulus distressing, whilst 

others do not. The VIM also has yet to account for the role of social factors in the 

presentation of psychopathy.

Finally, central to the VIM proposal is that an individual will inhibit their aggressive 

behaviour on being shovm a distress cue by their victim. However, there are situation 

where an aggressor may actually desire to see their victim distressed, e.g. if the victim 

has in the past caused pain to the aggressor. Also, some theories of aggression stress 

other factors as important in controlling and terminating aggressive behaviour. Dodge 

(1986) emphasis a person’s current mood state and appraisals of the situation as the 

main mediators of aggression.
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4.5 EXPLANATIONS FOR RESULTS 2:

OVERALL DESIGN PROBLEMS

Examination of the overall design of this study produced a number of areas as possible 

explanations:

1) Problems with the design,

2) Problems with the selected sample,

3) Problems with the equipment and setting of the study and

4) Problems with the measures employed.

4.5.1 Problems with the Design

This was a correlational design, with no control group present, as the focus was

examining associations between level of behavioural disturbance and performance on

tasks. Hence, participants were not matched on factors such as IQ and age and then

placed in separate experimental groups. Although, such an approach could have been

adopted by defining different groups as high and low scores obtained on the PSD (Frick

& Hare, in press) and DRS (DuPaul, 1991). However, they would not be experimental

groups in that the groups were not matched pairs and then exposed to different

experimental tasks. Instead, they would be comparison groups, with matching taking

place with all factors except behaviour scores and then both groups completing the same

tasks. The focus would then have been differences between performance and not

associations, as this study focused on. To improve this correlational design, it is

acknowledged that those sampled would have to represent the two extreme ends of
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possible scores. This would require considerable screening of a large number of 

participants in order to achieve sufficient numbers to make a statistical comparison 

valid.

Teachers and classroom assistants completed the behavioural measures that provided 

the information on level of behavioural disturbance. A more accurate evaluation may 

have been obtained from parents who see their child each day, in more than one setting. 

However, parents may have tended to over represent the problems their child displays, 

in an effort to attract sympathy for the difficulties they have to endure as parents. A 

preferred approach therefore may have been to obtain ratings from parents and teachers 

and check for their inter-rater reliability or to ask parents and teachers to rate each child, 

not from an overall perspective, but from the worse they have experienced their 

behaviour. This clear instruction hopefully would lesson any tendency amongst some 

raters to over estimate problems, as all raters would have been specifically requested to 

do just that.

Finally, referring again to completion of behavioural measures, it may have been 

preferable to obtain anonymous ratings. The questionnaires required the teachers and 

assistants to identify themselves. Raters may have been reluctant to ‘label’ a child as 

particularly problematic. Hence, they may have regulated their responses, in fear of 

being found to be judgmental and this may reflect upon their professional standing.
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4.5.2 Problems with the Sample

It is clear from the results that, overall, the sample were not severely behaviourally 

disturbed. Only 12 children received a PSD score above 25 ̂  All the participants were 

children attending schools for the emotional and behaviourally disturbed (EBD). These 

special schools are not the holding ground of fledging psychopaths, as was assumed for 

this study. Children with psychopathic tendencies may not emerge until much later than 

the age of this sample, i.e. around age 15- 16, and therefore this sample, although 

statemented, may not be potential psychopaths. Children who do develop into adult 

psychopaths may indeed be present within EBD schools but quite quickly, because of 

the severity of their behaviour, get transferred to custodial environments, such as 

borstals, the statutory places for young offenders age 1 5 -1 7  years old.

There is also a possibility that as both schools were in London, they would have been 

operating under similar budget restrictions and policies. London’s education services 

have a number of EBD schools offering the mmn stream schools options for removal of 

difficult children from their classroom. If these facilities did not exist or were of limited 

availability, it is possible that main stream schools would have to keep the unruly 

children on their roll. The consequence of transferring children as soon as they become 

difficult is that a number of children within EBD schools will be unsuitably placed. 

They may have exhibited unruly behaviour only for a short time but consequently found 

themselves in an environment, the EBD School, which exposed them to further unruly 

behaviour. These children, it is supposed, would have low levels of emotional and

* Cooke & Michie (1999) defined a clinical cut-off point for diagnosing psychopathy in an UK 
population, using the PCL-R (Hare, 1991) as 25.

93



behavioural problems. If this were the case, it would explain the low level of overall 

behavioural scores. This notion is supported by teacher’s comments at the end of the 

behavioural questionnaire. A few of the children’s presence in the EBD schools was 

questioned by their teachers as to them, these children did not display any emotional or 

behavioural problems.

However, those participants who completed both tasks were those participants who 

were attending school and were available to participant (i.e. they were not in detention 

or observation by head-teachers, etc.). The children not attending, because of truancy, 

detention or temporary exclusion for bad behaviour were never tested. These children, 

by simple definition, are the most severely behaviourally disturbed group. They 

probably would have provided very interesting scores, attracting high scores for 

example on the PSD. Unfortunately, as highlighted, because of their unavailability, they 

were not included.

Finally, the overall attitude of these participants to any type of testing has to be

considered. A consistent rating for each participant was his attitude to schoolwork. All

children received “not at all true” for the statement '‘they are concerned about how well

they were doing at schooF on the PSD. It is possible that some participants associated

the tasks with schoolwork and therefore did not try their best. Along similar lines, it is

possible that if this group are indeed cunning, callous and charming (i.e. like

psychopaths), then they may have appeared to the investigator to be trying hard but

really, they did not care about their performance and wanted to manipulate the situation,

just for fun. Although it appeared most children were eager to leave their classroom to
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participate, it is possible that once in the experimental room they realised that they 

would still be working and their enthusiasm and motivation was dampened. The 

consequence of which maybe again, that they would not try hard.

In addition, this group’s experience of testing through statementing has to be 

considered. The outcome of their statementing testing was their enrolment in an EBD 

school. Some may hold negative and suspicious attitudes to any tests outside the 

classroom, given on an individual basis by a stranger (similar to the process of 

statementing) and this would have a consequence on their performance.

4.5.3 Problems with the Equipment and Setting

A consistent comment from participants was that they found both tasks boring and too 

long. They found it difficult to sustain interest, especially as all participants had access 

to modem personal computers in their schools, which had multi-media and Internet 

facilitates. When confronted with a computer task with no sound and no interaction 

capability, they soon lost interest. It appeared to the investigator that some participants 

randomly made choices so they could finish as quickly as possible. Although each child 

was asked whether they were familiar with a laptop computer and a roller-ball mouse, it 

is possible that social pressure may have led some to say yes, when in fact they were 

anxious about using computers and in particular, laptops.
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Both tasks involved discrimination involving colour. An oversight here was no 

screening for colour blindness. Possibly because of performance anxiety or concerns 

about consequences of performance, no participants volunteered this information and as 

stated, it was never asked for. If a participant was colour blind to the colours in either 

game, it would have had a significant effect on the number of errors they made.

Regarding the settings, each school provided separate rooms away from the classrooms 

for the investigation to take place. In both schools, the identified room changed on a 

daily basis. This had the benefit of other children not knowing at the beginning of each 

day were the experiment was taking place and therefore they could not interrupt. 

However, after a number of sessions, pupils began to gain knowledge of where the 

experiment was occurring that day and on a number of occasions, if they were passing 

the room, they would interrupt a testing session. This placed the participant under stress, 

knowing that at any time they could be criticised and made fun of by their peers.

A second disadvantage was that although most of the rooms were similar in that they 

were small anterooms, used for extra curricular activities such as music, etc. they all had 

different stimuli present. They were rooms in which the participants would normally not 

be in and therefore the novelty did take their attention off the tasks. One room was 

positioned next to the playground and common pathways around the school. Children 

looked in through the window and shouted comments to any participant in the room.

On a more tentative level, it was observed by the investigator that some of the

participants appeared more nervous and uncomfortable than the rest. It is possible that
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some of the participants may have felt anxious about being in a room with a complete 

stranger, alone. In particular if they have had distressing experiences with strangers 

before, which led them to develop emotional difficulties. All the above factors can only 

have served to effect the participant’s concentration and performance anxiety

Finally, with the number of competing pressures in any system like a school, ensuring 

motivation and eagerness is a priority. Working within a school brings a number of 

barriers to achieving competent research. It is difficult to control for error. A school’s 

dynamics change according to time of year and day of week. At Christmas time, 

children are reluctant to engage in any activity that takes them away from Christmas 

preparations. At exam time, children are both reluctant and eager to leave class, 

dependent on their attitude. Teachers also are hesitant about their pupils missing 

valuable lesson time. In addition, any experiment has to fit in with the timetable of 

lessons and the length of the school day. Data collection, especially if large numbers are 

required, can take a considerable length of time.

Collectively, all the above comments suggest that the performance data obtained may 

not have been true perfbrmgince data as there were a number of factors present, which 

may have influenced concentration, Avillingness to engage and motivation to perform 

their best.
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4.5.4 Problems with Measures

4.5.4.1 The ID-ED Task (Dias, et al.. 1996)

Regarding the ID-ED Task (Dias, et al., 1996), this has mainly been used with primates. 

It has been historically popular to assume functioning in primates and therefore their 

performance on tasks, is similar in humans. However, this philosophy is to be treated 

with caution. The testing of the primates with the ID-ED task did in fact show activity 

in the OFC for reversal tasks and dorsal lateral cortex for ED tasks (Dias, et al., 1996). 

It cannot be certain that the same holds true for humans and there are no large studies to 

confirm this.

The only research using the ID-ED task with humans has been single cases of 

neurological damage, following accidents. Patients with lesions to their OFC appear to 

have difficulty with reversal learning and extinction tasks (Damasio, 1994). However, 

for these cases, the damage to the OFC WEis acquired and not because of developmental 

dysfunction and therefore it cannot be certain whether other areas of the brain where 

effected by the accident. In addition, the total lack of errors on the ID task indicates a 

floor effect for the ID task with these children. They all found it easy and therefore a 

more sensitive measure of ID learning should have been used. This brings into question 

the validity of the ID-ED task to measure OFC function in adults and in particular in 

children, where the frontal lobes are not fully developed.

Finally, it may be possible that OFC is only activated when levels of reward and 

punishment to changing behaviour are quite high, similar to the amygdala (Adolphs, et
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al., 1999). A message concerning correctness of response, or number of mice obtained, 

are not high levels of reward or punishment.

4.5.4.2 The Snake Game (Fine & Blair, in press)

As noted in the literature review. The Snake Game (Fine & Blair, in press) is only in its 

pilot stage. To date it has only been tested Avith adults and therefore there is a lack of 

studies testing its validity or reliability or its applicability for use with children. More 

importantly, its suitability for use with children has not been examined. The frontal 

lobes are not fully developed until adolescence. It is possible that this measure is not 

sensitive enough for use with children and in fact, performance data may not reflect 

difficulty with reversal errors but the participants not fully understanding the task. The 

investigator observed that some children never acquired the understanding and 

relationship of colour in The Snake Game. They appeared to be looking for higher order 

explanations. For example, a number of participants proposed that there was some 

pattern in the sequence of colours or in the position of colours. When their predictions 

were not supported, they developed further elaborate contingencies, as explanations for 

the rational behind the game.

4.5.4.3 The Psvchopathv Screening Device fPSDT (Frick & Hare, in press')

As highlighted by Blair (1995), a high score on the PSD indicates high levels of current

behaviour problems. This is very different from a PCL-R high score, which indicates a

high level of long term behavioural disturbance. If chronicity is a central trait of
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psychopathy, which many researchers would say it is, then the PSD is, in fact, not 

indexing this crucial factor. It is therefore possible that more children would have 

received higher psychopathic tendencies' scores, if chronicity had been taken into 

account.

4.7. CHANGES TO BE MADE TO THE STUDY

Based upon the above issues, a number of changes would be needed in order to replicate 

this study. Recognising that the lack of validation of The Snake Game is an issue that 

can only be addressed through further use. However, other changes can be introduced. 

Like all studies, a larger sample in terms of numbers is beneficial. In addition, more 

socio-economic data could be collected to build up a detailed profile for each participant 

that could offer further explanations for their performance, not just their age, IQ and 

PSD and DuPaul scores. The procedure has to include a colour blind screening test and 

any participants with difficulties in this area are not to be included. Parental ratings 

should be collected alongside anonymous teacher ratings, to give a true reflection of the 

child’s level of behaviour problems. Only children receiving the extreme ends of scores 

should be included in the study. These children are more likely to be found in borstals 

and recruitment of only the 15 -17 year olds in these establishment should be aimed for, 

rather than younger children in EBD schools. Finally, if possible, a consistent room for 

testing to be arranged.
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4.8 IMPLICATIONS AND DIRECTIONS OF FUTURE RESEARCH

There is an obvious need to replicate this study, with all the above issues and problems 

addressed. Unfortunately, the overall aim of the thesis has not been met in that it has not 

given further clarity to the understanding of the development of psychopathy. However, 

this study has also brought together fractionated pieces of research and theory that up 

until now have been written in isolation, without any acknowledge of the existing 

alternatives. In doing so it has offered a focus for subsequent research, i.e. using 

functional imaging techniques with highly psychopathic individuals involved in real life 

tasks. It has also given challenge to the idea that psychopathy is ‘untreatable’ by 

indicating that psychopathy may be based upon cognitive dysfunctions, not just social 

factors. By identifying these cognitive difficulties, for example difficulties vdth 

empathy, more attention can be given to those related treatment regimes.

It is hoped that future research is not discouraged by the findings here as trying to find 

links between proposed models and findings of psychopathy remains an important, if 

not crucial, area of research. The present situation still lacks clarity, with the number of 

competing models vying for position as overall main causal model. As yet, no one 

model offers an explanation for all the characteristics associated with psychopathy.

Finally, as regards the ‘prevention better than cure’ stance, it still appears difficult to

gain a frill picture of causal and risk factors for the development of psychopathy. What

this study has highlighted is that this may not be possible. Even if a fledging psychopath

could be identified at an early age, what could be done for them at that age? If it does

emerge that central to the development of psychopathy is a particular brain region’s
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dysfunction, does prevention then indicate neuro-surgery or a comprehensive bio

psycho-social therapeutic programme from an early age? Either way the cost in 

financial and ethical terms will be high.

There are well-established findings already in place regarding risk factors for mental 

health problems. Yet, little is being done by society to address these. Is there then any 

likelihood that an expensive programme aimed at prevention of a vaguely defined 

syndrome, which is not manifesting in childhood or that is predicted with only a degree 

of certainty, will be supported and fimded? With the number of behavioural traits 

involved in classification of psychopathy and the developmental nature of most of these, 

society may have to wait until the child becomes a psychopath before it intervenes. 

However, at the point of intervention, if future efforts are made towards understanding 

the traits to psychopathy at least appropriate and effective interventions can be hoped 

for.
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Sub-Department of Clinical Health Psychology

U N I V E R S I T Y  C O L L E G E  L O N D O N
GOWER STREET LONDON WCIE 6BT

September 1999

General Enquiries: 020 7679 7897 
Clinical Tutor Team: 020 7679 1258 
Senior Secretary: 020 7679 5699 
UCL Switchboard: 020 7679 2000 
Code from overseas: +44 20 
Fax: 020 7916 1989

Dear Parent / Guardian

We are conducting research in order to assess children’s ability to concentrate, 
make decisions and then change focus. This will help us to imderstand the 
strengths and weaknesses of children in these areas.

We will be conducting our study at XXXXX School, with the consent of 
XXXXXXX, Headteacher. Your child is invited to take part in this work, which 
will take no more than 2 x 30 minutes.

Your child will be asked to play two computer games. The first game shows two 
shapes at a time. Your child has to decide which shape is right or wrong, according 
to a pattern. The second game is like a card game. Your child will be asked at each 
stage whether they want to continue to play the game, or end it. The longer they 
play, the more points they can earn. However, the risk of losing increases the longer 
the game is played. Previous research has shown that children enjoy playing these 
computer games.

If you have any questions do not hesitate to contact either Dr. James Blair or 
myself.

Yours faithfully

Ms. Christine Potter 
Researcher

Contact Numbers:
Dr. James Blair 
Ms. Christine Potter

0171 391 1162
E-mail:

j.blair@ucl.ac.uk
chris.potter@ucl.ac.uk
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Sub-Department of Clinical Health Psychology

U N I V E R S I T Y  C O L L E G E  L O N D O N
GOWER STREET LONDON WCIE 6BT

September 1999

General Enquiries: 020 7679 7897 
Clinical Tutor Team: 020 7679 1258 
Senior Secretary: 020 7679 5699 
UCL Switchboard: 020 7679 2000 
Code from overseas: +44 20 
Fax: 020 7916 1989

Dear Mr. XXXXXX

I am a researcher at University College London, working with Dr. James Blair. We are 
currently engaged in a research programme investigating the emotional difficulties 
underlying behavioural problems. The research has Welcome Trust funding and ethical 
approval has already been granted.

Our research involves computer based presentation of pictures, for which each child has 
to decide which picture or shape is the correct one. If their choice is correct they are 
rewarded with points. We have found that most children enjoy these tasks.

Currently we are carrying out this research in schools in north and central London. 
However, we are looking to expand the number of locations where the research is 
carried out and therefore we are approaching you to request the possibility of working at 
your school.

I would need to spend approximately 30 minutes with each child on two occasions and 
ask their teachers to complete a questionnaire on each child (this usually takes no more 
than 2 minutes). There will be no specific reference to individual children in the 
analysis or presentation of the research findings. I enclose the research proposal, a copy 
of the letter to send to parents and a copy of the teachers questionnaire.

If you would like more information, please do not hesitate to call me. I would be 
delighted if I could come and discuss our work in person. I hope it will be possible for 
me to visit your school. I shall call you in a few days to discuss this.

Yours sincerely

Ms. Christine Potter 
Researcher 
Contact Numbers:
Dr. James Blair 01713911162  
Ms. Christine Potter

E-mail:
j.blair@ucl.ac.uk

chris.potter@ucl.ac.uk
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The ID-ED Task (Dias, et al., 1996)

Start of the Task

The task begins with 2 boxes appearing on the screen. In each box is a pink polygon 

paired with a set of white lines. The participant has to guess which is the ‘correct’ box, 

by clicking on the box they think is the ‘correct’ one with the mouse.

One o f the pink polygons is the ‘correct’ one and the white lines are irrelevant. At the 

start o f the game, polygon A below is the ‘correct’ polygon. Clicking on the box that 

contains polygon A, regardless of which set o f white lines are present, will result in a 

‘correct’ message appearing on the screen. If polygon B is chosen, the message ‘wrong’ 

appears.

A
‘correct’ wrong

The shape of the polygons and the white lines stay constant for each phase of the task

but the pairings o f the two dimensions and the positions o f the boxes are random. After

8 consecutive correct responses, i.e. clicking on whichever box contains polygon A, the

task moves onto the next phase. There are three phases: reversal learning, intra-

dimensional shifting (ID) and extra-dimensional shifting (ED).
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1) Reversal Learning:

After 8 consecutive correct responses, the reward association is reversed, and changes 

to polygon B. The participant now has to choose the box with polygon B to gain the 

‘correct’ message.

wrong ‘correct

After 8 consecutive correct responses, the task moves onto the second phase.

For Intra-Dimensional (ID) shifting:

The participant has to be able to retain the same attentional set of responding to the pink 

polygons but adjust to the novel stimuli of new shapes of polygons, i.e. the pink 

polygons remain the dimension associated with reward, but their shapes change -  see 

below. In this phase, again one of the polygons is the ‘correct’ one (polygon C) and then 

the reward association changes (a second reversal learning) to the other polygon 

(polygon D) after 8 consecutive ‘correct’ responses. The white lines remain irrelevant.
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c D
After 8 consecutive ‘correct’ responses following the second reversal, the task moves 

onto the third phase.

For Extra-Dimensional (ED) shifting:

The participant has to inhibit their previously rewarded response of choosing the 

‘correct’ polygon and now shift to their attention to the white lines, i.e. the white lines 

are now the dimension associated with reward and the pink polygons are irrelevant. 

Again, one of the sets of white lines starts off as the ‘correct’ set (set E) and after 8 

consecutive ‘correct’ responses, the reward association is reversed and the alternative 

set become the ‘correct’ ones (set F).

E F
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The Snake Game (Fine & Blair, in press)

The participant moves the snake using the arrow keys on the keyboard and directs the 

snake to the coloured token of their choice. On reaching the token, a message appears 

on the screen informing the participant whether they have ‘won’ mice for the snake or 

had mice ‘taken away’. As the game progresses, the coloured tokens change by 

reversing their values, i.e. ‘winning mice’ tokens become ‘loosing mice’ tokens and 

vice versa. Hence, the participants have to inhibit their previously rewarded response 

and learn the new reward associations.

* Total M ice = 2100 *

Introduction:

Phase:

Dark Blue tokens ‘win mice’ O  Li 

Red tokens ‘lose mice’

Light Blue tokens ‘win mice’ 

CZI Yellow tokens ‘lose mice’

2"  ̂Phase:

3"̂  ̂Phase:

Dark Blue tokens‘lose mice’ Light Blue tokens‘win mice’

Red tokens ‘win mice’ Yellow tokens ‘lose mice’

I  Dark Blue tokens ‘lose mice’ Q  Light Blue tokens ‘lose mice’

H  Red tokens ‘win mice’ O  Yellow tokens ‘win mice’
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Problem Behaviour Questionnaire

Nam e o f  Child: Sex: DOB: Year:

Nam e o f  Teacher: T oday’s Date:

How long has the child been in your class? (m onths)

Instructions:  ( after com pleting the background inform ation above)
Please read each statement below  and decide how w ell it describes the above child. G ive your answers 
by circling the appropriate number for each statement. Please do not leave any statement unrated.

1. Blam es others for his/her m is tak es ......................................................................

2. Engages in illegal activ ities....................................................................................

3. Is concerned about how well he/she does at s c h o o l......................................

4. A cts w ithout thinking o f  the consequences.......................................................

5. H is/her em otions seem shallow and not genuine..............................................

6. Lies easily and skilfu lly .............................................................................................

7. Is good at keeping prom ises...................................................................................

8. Brags excessively about his/her abilities, accom plishm ents or possessions

9. G ets bored easily ........................................................................................................

10. Uses or ‘cons’ other people to get what he/she w ants......................................

11. Teases or m akes fun o f  other peop le .................................................................

12. Feels bad or guilty when he/she does som ething w rong................................

13. Engages in risky or dangerous activ ities...........................................................

14. Can be charm ing at tim es, but in ways that seem insincere or superficial

15. B ecom es angry when corrected or punished.....................................................

16. Seem s to think that he/she is better than other people.................................

17. Does not plan ahead or leaves things until the last m inute...........................

18. Is concerned about the feelings o f  o thers........................................................

19. Does not show feelings or em otions.................................................................

20. Keeps the sam e friends.........................................................................................
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N ot at all Some 
T rue T

0

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

m es Definitely 
ue True 

2

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2



N ot Just Pretty Very 
at all a little much much

2 1. O ften fidgets o r squirm s.......................................................................................  0  1 2 3

22. Has difficulty rem aining seated .........................................................................  0  1 2 3

23. Is easily d is tracted ................................................................................................. 0 1 2 3

24. Has difficulty w aiting for turn in groups.......................................................... 0 1 2 3

25. Often blurts out answers.................................................................................. 0  1 2 ' 3

26. Has difficulty follow ing instructions.................................................................  0  1 2 3

27. Has difficulty sustaining attention to tasks..................................................... 0 1 2 3

28. O ften shifts from one uncom pleted activity to ano ther................................  0  1 2  3

29. Has difficulty playing quietly ..............................................................................  0 1 2 . 3

30. O ften talks excessively   0  1 2 3

3 1. Often interrupts or intrudes on others  0  1 2 3

32. O ften does not seem to listen  0  1 2 3

33. O ften loses things necessary for tasks  0 1 2 3

34. O ften engages in physically dangerous activities w ithout considering

consequences....................................................................................................  0  1 2 3

C om m ents I .............................................................................................................................................................................................

**NB Items 1 -  20 are The Psychopathy Screening Device (Frick & Hare, in press)  
Items 2 1 - 3 4  are The DuPaul Rating Scale (DuPaul, 1991)
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w  Instructions for the ID-ED Task ^

The computer  will always show you 2 pictures on the screen

You have to decide which picture is the “correct” one

To do this -  move the mouse to the picture you think is the “correct’ 
one and click on it

The computer  will tell you if  you are “correct” or “wrong’

From time to time, there may be changes in which is the correct 
picture. Also the pictures may change

Try to chose the correct picture as much as possible



w  Instructions for the Snake Gam e

• You are in control o f  a snake.

• The snake is very hungry and needs to eat as many mice as possible.

• On the screen you will 2 tokens.

• These tokens either give you mice for the snake to eat
or

they take mice away from the snake

• You have to decide which token will give the snake some mice and 
direct the snake to it

• To do this you use the arrow keys on the keyboard.

The up arrow to move the snake upwards

The down arrow to move the snake down 

The left arrow 4^ to move the snake to the left 

The right arrow ^  to move the snake to the right

• Once the snake gets to your chosen token, the computer  will tell you 
if you have won mice for the snake or had them taken away

• The total number o f  mice is displayed at the top o f  the screen

Remember, the snake is very hungry so try hard to get as many mice as
possible!!!
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A ppendix E 1. Histogram and Normal Curve for Age
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Histogram and Normal Curve for IQ
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A ppendix E 2. Histogram and Normal Curve for the PSD
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A ppendix  E 3. Histogram and Normal Curve for the DRS
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Appendix £ 4 . Tables of Means for all the Measures

Table 4. Overall Age & IQ means (standard deviation in brackets)

Age IQ

12.84 81.96
(1.84) (17.12)

Table 5. Overall Means on the Behavioural Measures

PSD DuPaul

Total Factor 1 
(I/CP)

Factor 2 
(C/UE)

Total Factor 1 
(Impulsive)

Factor 2 
(Inattention)

17.88 9.03 4.93 19.48 11.77 11.92
(7.71) (4.03) (2.55) (10.69) (6.88) (6.59)

Table 6. Overall Means on the Computer Tasks

The ID-ED Task The Snake Game

ID Errors ED Errors
Reversal

Errors Total errors
Errors after 
P* change

Errors after 
2“** change

Errors 
after 3̂** change

0.45 7.87 4.39 15.89 9.11 7.46 4.86
(1.52) (5.94) (6.72) (10.31) (2.18) (2.10) (2.08)
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Table 7. Means for Highest & Lowest Scorers on the PSD

ID-ED Snake Game

Score ID Errors ED
Errors

Reversal
Errors

Total
errors

Errors after 
change

Errors after 
2“** change

Errors after 
3"** change

High 0.42
(1.16)

9.33
(7.70)

6.33
(8.32)

19.33
(15.02)

9.00
(2.41)

6.92
(1.56)

5.17
(1.27)

Low 0.89
(2.47)

7.94
(6.04)

5.56
(8.42)

17.44
(9.07)

9.28
(2.37)

7.11
(2.54)

4.17
(2.20)

Table 8. Means for the Highest and Lowest Scorers on the DuPaul

Score ID Errors

ID-ED

ED
Errors

Reversal
Errors

Total
errors

Snake

Errors after 
change

Game

Errors after 
2”'* change

Errors after 
3"* change

High 0.40 8.40 4.90 18.25 9.05 7.65 5.05
(0.94) (7.34) (8.12) (13.12) (2.09) (1.81) (2.14)

Low 0.75 8.65 4.20 16.70 9.05 7.25 4.75
(2.36) (5.43) (6.86) (9.29) (2.44) (2.36) (2.17)
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Appendix E 5.

Table 9. Anova Table

(Tests of Between-Subjects Effects, Dependent Variable: ORDER)

Source Type in  Sum 
of Squares

df Mean Square F Sig.

Corrected Model 13.000 47 .277 2.213 .117
Intercept 49.983 1 49.983 399.86

0
.000

R.ERR 2.454 10 .245 1.963 .176
ED.ERR 4.294 18 .239 1.908 .177
ID.ERR .917 2 .458 3.667 .074

R.ERR * ED.ERR 3.508 11 .319 2.551 .097
R.ERR * ID.ERR .000 0

ED.ERR * ID.ERR .250 1 .250 2.000 .195
R.ERR * ED.ERR * 

ID.ERR
.000 0 • • •

Error 1.000 8 .125
Total 140.000 56

Corrected Total 14.000 55

a R Squared = .929 (Adjusted R Squared = .509)
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Appendix E 6. Homogeneity of Variance

Scatterplot 

Dependent Variable: No. of Ed errors

(03■g

ir

1
■2
■ D

I
cg
'to
g
S’cc

-4 -3 -2 -1 0

Regression Standardized Predicted Value

Regression Tables

Table 10. Model Summary

Model R R Square Adjusted R 
Square

Std. Error of 
the Estimate

1 .361 .130 .024 5.87

Table 11. ANOVA

Model Sum of 
Squares

df Mean
Square

F Sig.

1 Regression 252.429 6 42.072 1.221 .312
Residual 1687.696 49 34.443
Total 1940.125 55
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Table 12. Coefficients

Unstandardised
Coefficients

Standardised
Coefficients

t Sig.

Model B Std.
Error

Beta

(Constant) 8.175 2.025 4.036 .000
DuPaul-
average

.352 .514 .633 .684 .497

PSD-
average

9.855E-02 .447 .128 .220 .827

I/CP-
average

-.692 .678 -.469 -1.020 .313

C/UE-
average

.873 .649 .375 1.346 .185

Impulsivity-
average

-.575 .417 -.666 -1.379 .174

Inattention-
average

-1.679E-02 .546 -.019 -.031 .976

Table 13. Residuals Statistics

Minimum Maximum Mean Std.
Deviation

N

Predicted Value 1.11 11.82 7.87 2.14 56
Residual -7.90 16.22 1.08E-15 5.54 56

Std. Predicted 
Value

-3.159 1.843 .000 1.000 56

Std. Residual -1.345 2.763 .000 .944 56
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Appendix E 7. T-Tests Tables

Table 14. Independent Samples Test for ED errors and high and low scorers on the PSD

Levene's Test for 
Equality of 
Variances

t-test for 
Equality of 

Means
F Sig. t df Sig. (2- 

tailed)
Mean

Difference
Std. Error 
Difference

95% 
Confidence 

Interval of the 
Difference

Lower Upper
No. of 

ED 
errors

Equal
variances
assumed

.609 .442 -.361 26 .721 -.93 2.57 -6.22 4.36

Equal 
variances 

not assumed

-.361 25.481 .721 -.93 2.57 -6.23 4.37
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Table 15. Independent Samples Test on ED errors and high and low scorers on the DRS

Levene's Test 
for Equality of 

Variances

t-test for 
Equality of 

Means
F Sig. t df Sig. (2- 

tailed)
Mean

Difference
Std. Error 
Difference

95% Confidence 
Interval of the 

Difference
Lower Upper

No. of Ed 
errors

Equal variances 
assumed

2.354 .134 .158 34 .875 .35 2.21 -4.15 4.85

Equal variances 
not assumed

.163 33.889 .871 .35 2.14 -4.01 4.71
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Table 16. Independent Samples Test for Reversal Errors and high and low scorers on the DRS

Levene's Test 
for Equality of 

Variances

t-test for 
Equality of 

Means
F Sig. t df Sig. (2- 

tailed)
Mean

Difference
Std. Error 
Difference

95% Confidence 
Interval of the 

Difference
Lower Upper

No. of 
reversal 
errors

Equal variances 
assumed

.077 .784 -.080 34 .937 -.21 2.65 -5.60 5.17

Equal variances 
not assumed

-.081 33.085 .936 -.21 2.63 -5.56 5.14
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