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PREFACE 
 
 
Chapter 1 – A high prevalence of co-occurrence among addictive disorders and 

personality disorders has been documented. Studies have usually found between a 50 and 75 
percent of addicted individuals with Axis II concurrent diagnosis. However, such diagnoses 
often do not take account of several changes related to the course of addiction that affect 
functioning of the frontal lobe and, consequently, the overall programming of behaviour. 
Simple diagnosis based on the ICD or DSM classifications, without regard to etiological 
factors, is just a still photograph reflecting a fractal of a long development process altered by 
addiction. Impairment of frontal cortical function due to direct effects of the substance or to 
mediators as stress factors, are the basis of most of the symptoms justifying the diagnosis of 
personality disorders. Miller's proposals on stable and induced-by-stress disorders, as well as 
new findings on executive dysfunction linked to addiction must be taken into consideration. 
Personality disorders, so understood, should be treated differently from the present, including 
cognitive stimulation techniques and attending to stress and coping, preventing symptomatic 
prescribing of drugs with dubious benefits and multiple side effects. New neurological and 
neuropsychological perspectives of addiction do not support concepts such as comorbidity as 
a priority intervention guide. 

Chapter 2 - The aim of this chapter is to update the status of the art of the relationship 
between morningness-eveningness preference and personality. To this end, keeping in mind 
the wide number of personality models available in literature, this chapter discusses three of 
them: 1) Eysenck‘s model; 2) Big Five model; 3) Cloninger‘s model. On the basis of main 

data reported in papers, it is suggested that future studies should focus on the Cloninger‘s 

psychobiological model of personality because it takes into account both biological 
(temperament dimensions) and socio-cultural (character dimensions) aspects, being thus 
useful to address their respective importance linking circadian rhythms with personality 
characteristics. To this aim, cross-cultural comparisons are specifically needed. Implications 
of this chapter in several applied areas are also discussed. 

Chapter 3 – Clinical and Forensic cases are reviewed regarding how an examiner should 
conceptualize the adult experience of having Imaginary Companions (IC). Some clinical and 
forensic research indicates that there is an overlap between adult IC and Dissociative 
experiences/disorders. However, other forensic case studies, a phenomenological perspective 
and expert opinion also indicate that the adult IC experience can occur in other clinical 
disorders, with personality disorders, and as the sole feature of one‘s clinical presentation. 
Also, research has identified that adult ICs can be linked to acts of violence, sex offending 
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and self-harm. The diagnostic dilemma of how to conceptualize and diagnose these cases is 
most pertinent when ICs are involved and blamed for the commission of violent and criminal 
acts. Since the creation and dismissing of Adult ICs is a conscious and voluntary experience, 
the legal plea of Not Guilty by Reason of (Insanity) Mental Disease or Defect is not 
appropriate. Several different diagnostic possibilities are presented, consistent with DSM IV-
TR. The Fantasy Prone Personality is also presented as another diagnostic classification 
possibility but with no current counterpart in the DSM IV-TR. The current gap in the authors 
knowledge in how to diagnose the presentation of ICs in adults, especially when they are 
involved in the commission of criminal acts should prompt more dialogue between clinicians, 
forensic examiners and researchers to develop a new diagnostic nomenclature. 

The creation of Imaginary Companions (IC) that persist into adulthood can influence 
one‘s adult functioning and lead to clinical disorders and even forensic consequences. 
Currently, there exists a gap in our diagnostic nomenclature in how to regard, and diagnose 
the existence of ICs in the forensic evaluation. Cases were reviewed from the clinical and 
forensic literature regarding how to conceptualize the adult IC experience. A number of 
studies suggest an over-lap between the adult IC experience and dissociative and other 
clinical disorders. However, other studies, a phenomenological perspective and expert 
opinion describes them as different phenomena. Cases involving IC involvement and acts of 
violence will also be presented, and the difficulties of how to diagnose these cases is 
highlighted and suggestions are offered, including the Fantasy Prone Personality (Disorder). 
Although the Fantasy-Prone Personality is not regarded as a valid diagnostic category 
according to DSM IV-TR, the focus of this article is to highlight the current ambiguity in how 
to regard the adult IC phenomena, the personality type who continues to possess one into 
adulthood, and to suggest the Fantasy Prone Personality as one possible diagnostic alternative 
as well as other diagnostic options. 

Chapter 4 – Individual differences in schizotypal personality traits (schizotypy), which 
might be the predisposition to schizophrenia, have commonly been explored as a means of 
examining the nature and structure of schizophrenia symptoms. Research on schizotypal 
personality in the general population may provide a particular opportunity to study the 
biological and cognitive markers of vulnerability to schizophrenia without the confounding 
effects of long-term hospitalization, medication, and severe psychotic symptoms. 

A systematic review of general-population surveys indicated that the experiences 
associated with schizophrenia and related categories, such as paranoid delusional thinking and 
auditory hallucinations, are observed in an attenuated form in 5–8% of healthy people. These 
attenuated expressions could be regarded as the behavioral marker of an underlying risk for 
schizophrenia and related disorders, just as high blood pressure indicates high susceptibility 
for cardiovascular disease in a dose–response fashion. 

Auditory hallucination (AH) refers to the perception that one‘s own inner speech 
originates outside the self. Patients with AH make external misattributions of the source of 
perceived speech. Recent studies have suggested that auditory hallucinations in patients with 
schizophrenia might occur in the right hemisphere, where they might produce irregular and 
unpredicted inner speech, which their auditory and sensory feedback processing system does 
not attribute to themselves.  

In the present study, general participants judged self–other attribution in speech 
subjectively in response to on-line auditory feedback presented through their right, left, and 
both ears. People with high auditory-hallucination-like experiences made external 
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misattributions more frequently under the right- and left-ear only conditions compared with 
the both-ears condition. The authorsinterpreted this result as suggesting that people with a 
high degree of proneness to AH might have disorders in both the right and left hemispheric 
language-related areas: speech perception deficit in the left hemisphere and prediction 
violation in speech processing in the right hemisphere. 

A perspective that situates schizophrenia on a continuum with general personality 
variations implies that this disorder constitutes a potential risk for everyone and, thus, helps to 
promote understanding and correct misunderstandings that contribute to prejudice. 

Chapter 5 – Talking about addiction genetics and its most common comorbid disorders, 
Personality Disorders (PD), one of the concepts that first should be clarified is the importance 
of the studies logic chronology on psychiatric genetics. Thus, it should be noted that for 
molecular genetic techniques to be justified in any study, a substantial role of genetics in the 
etiology of this disorder has to be demonstrated first by epidemiological data. Genetic 
epidemiological studies which here is referred to are mainly three: family, twin and adoption 
studies. So, if these studies do not raise doubts about whether or not one disorder is inherited, 
it is better to focus on the environmental causes and drop molecular studies determined to 
"grab" some related gene. Once the genetic implication has been demonstrated in some 
disorder‘s etiology, it is time to mathematical and molecular genetic studies. By means of 

these studies, detecting which gene or combination of genes causes the disorder is a matter of 
try. This is not easy, though, considering that only 2% of the 3 billion base pairs of DNA are 
genes. 

Once in the field of molecular genetics, difficulties manifest. The first genes isolated and 
characterized are either Mendelian or monogenic characters, hereditary diseases or somatic 
malignancies mostly, in which there is a major gene involved. The Mendelian scheme fulfills 
the "one gene / one disease" rule. Thus, one single-locus mutations cause one specific disease, 
e.g. sickle cell anemia, cystic fibrosis, phenylketonuria and Huntington's disease. Non-
Mendelian characters either depend on a small number of loci (oligogenic characters) or gene 
plots (polygenes), with each of them showing a small effect with an environmental factor 
varied contribution. All these possibilities are included within the term multifactorial 
character. 

However, unlike one might suspect, monogenic characters are not exempt of complexity. 
Many of them either have "reduced penetrance‖, meaning that not all individuals with the 

conferring disease genotype develop it; "variable expression‖, meaning that there is a huge 

variability on disease‘s severity; or "pleiotropy", when the gene has more than a single 
appreciable effect on the body. On the other hand, different genes may promote a single 
phenotype in different families. In this case is called ―genetic‖ or ―locus heterogeneity‖. Even 

more, different mutations in the same gene can cause distinguishable clinical diseases. Hence, 
there is an enormous genetic complexity, even through simple Mendelian characters, which 
are only governed by one gene. This suggests that there is a few purely Mendelian biological 
characters, and that may be extend to purely polygenic also. 

Studies on the role of genetic factors in biopsychosocial diseases in humans have to 
confront many problems. Among them, the polygenic and multifactorial nature of inheritance 
stands out by itself, so that multiple genes and environmental factors interact in each subject 
in very different ways and degrees. 

Chapter 6 – Personality is a specific pattern of individual behavioral, emotional, and 
thought processesthatremain relatively stable throughout life. The pattern that is characterized 
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by ready elicitation and maintenance of a high anxiety level is referred to as the ―anxious 

personality‖. Although many researchers have proposed theoretical models of the anxious 
personality trait, the most influential have been ―Neuroticism (vs. Emotional Stability)‖ 

developed by Eysenck, the ―Behavioral Inhibition System‖ developed by Gray, 
―Neuroticism‖ developed by Costa and McCrae, and ―Harm Avoidance‖ developed by 
Cloninger.  

Research on personality can be originally traced back to the ―personality trait theory‖, 
which attempted to account for human personality as several measurable ―traits‖. Such 
studies have been based on factorial analysis in which many adjectival termswere adopted to 
describe individual behavioral, emotional, or thought characteristics,and converged into 
several fundamental components (i.e. traits). Although researchers in this field have not 
reached a consensus on the number of such personality traits, they have commonly found that 
one of themis closely related to an increased level of anxiety. In an attempt to settle this 
lingering controversy over the number of traits by proposing that human personality consists 
of five basic ones, mostly derivedfrom systematic factorial analysis, Costa and McCrae 
985)adopted the term ―Neuroticism‖ for that related to anxiety. They considered that 
individuals with a high Neuroticism (N) score tend to exhibit worry, nervousness, 
emotionality, insecurity, inadequacy, or hypochondria. The original adoption of N can be seen 
in ―Neuroticism (vs. Emotional Stability)‖ proposed by Eysenck. Showing considerable 
similarity to N, this Neuroticism is associated with anxiety, depression, tension, feelingsof 
guilt, low self-esteem, lack of autonomy, moodiness, hypochondria, and obsession. However, 
Eysenck‘s theory was of distinct importance in the history of personality research because it 
specificallymentioned the biological basis of personality, whereas most traditional studies 
based on factorial analysis had made every endeavor to derive a minimum number of 
traitscapable of describing human personality. As with the anxiety-related personality trait, he 
explained that individual differences in Neuroticism are based on activation thresholds in the 
sympathetic nervous system or visceral brain, which is also referred to as the limbic system, 
including the amygdala, hippocampus, septum, and hypothalamus.  

Chapter 7 – The ‗mind-body connection‘ has become a new buzz phrase that has served a 

variety of purposes including validating the practice of clinical psychology amongst the 
medical professionals. The results from a myriad of studies within this century have provided 
empirical evidence for the relations between the mind and body. Central to this connection 
are personality differences in one‘s world view, specifically optimistic versus pessimistic 

dispositions. Featured prominently in this body of literature is the beneficial role of optimism 
in physical health outcomes. More careful examination of the relations between optimism and 
health has begun to differentiate between the benefits associated with physical health and 
those circumscribed to psychological health. Researchers have made several additional 
distinctions regarding research on optimism: some studies have elaborated on whether the 
relations between optimism and health are linear or curvilinear and others have highlighted 
the differences between optimism and pessimism.  

Since personality differences account for the variation of emotional experiences from one 
person to the next, it shapes how one regulates their emotional experiences which in turn 
influence health. Emotion regulation, as defined by Gross is the process by which people 
influence the emotions they have and how they experience and express these emotions. These 
processes can be automatic or controlled and conscious or unconscious. These emotion 
processes are largely influenced by individual differences in personality. Personality 
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differences in dispositional factors such as optimism have attracted the interest of researchers 
as well as lay persons. The culture is littered with the pursuit of happiness and ways of 
training oneself to adopt a more optimistic view of life. Spurring the discussion has been the 
synchronicity between optimism and the very human condition to desire pleasurable 
emotional experiences and perhaps equally strongly shun painful ones. This chapter examines 
the optimism discourse occurring in the spheres of both empirical research and popular 
culture. The authorsintroduce a different perspective on the matter that is influenced by a 
parallel discourse which has not yet become a part of the lexicon of optimism although the 
evidence already exists, that of balance achieved through mindfulness.  

Chapter 8 – Previous studies have detected different variables influencing the attitude 
towards individuals with schizophrenia. It has been considered that individual‘s knowledge 

about schizophrenia has an important role in shaping attitudes about people diagnosed with 
the disorder, and that a lack of knowledge may increase prejudice and discrimination of these 
individuals. However, additional factors related to particular characteristics of the perceiver, 
such as personality traits, may have a direct influence in the recognition of schizophrenia as a 
mental disease and the subsequent attitudes related to the disorder. 

Chapter 9 – Initially, the ―Reconstructive Therapy‖ of Dr. Jerome Schulte, focused on the 

treatment of the homicidal psychotic patient. After decades of treatment applying this model 
with a variety of offenses, Dr. Schulte believed that it could be applied to understand and treat 
the ―Criminal Personality‖, various offenses as well as treating non-clinical populations of 
children, adolescents and adults. The goal of therapy became one of promoting personal 
growth and humanness through the positive resolution of Ericksonian stages. The question 
remains if the successful resolution of Erickson‘s Psychosocial stages is relevant to the 

functioning of a Person with an Intellectual Disability, and Criminal Offenses? A theoretical 
and initial exploratory analysis suggests that the Reconstructive Therapy model can be 
relevant to the treatment for Persons with Intellectual Disabilities (ID) and various offenses. 

Chapter 10 – New research suggests that the structure of human brain predicts core 
qualities of the individual‘s personality. One specific model of personality, developed by 

Cloninger, was based upon an association of specific personality traits to an underlying 
neurobiology. This seven-factor model consists of four dimensions of temperament (harm 
avoidance, novelty seeking, reward dependence, persistence) and three dimensions of 
character (self-directedness, cooperativeness, self-transcendence). Each dimension represents 
a specific stimulus-response sensitivity, the particular modes of behavior that resulted, and the 
specific neurotransmitters involved. Four dimensions of temperament are thought to be 
genetically independent traits and are moderately inheritable and stable throughout life. 
Novelty seeking is thought to be derived by the behavioral activation system. Harm avoidance 
is related to the behavioral inhibition system. It reflects the tendency of an individual to 
inhibit or interrupt behaviors. Reward dependence refers to the individual‘s tendency to 

respond intensely to signals of reward, and it involves maintaining or continuing behaviors 
that have been previously associated with reinforcement. Persistence is the individual‘s ability 

to generate and maintain arousal and motivation internally, in the absence of immediate 
external reward. It reflects perseverance in behavior despite frustration, fatigue, and lack of 
reward. In this model, neurotransmitters were hypothesized to be associated with behavioral 
manifestations: dopamine for novelty seeking (behavioral activation), serotonin for harm 
avoidance (behavioral inhibition), and noradrenaline for reward dependence (behavioral 
maintenance). Character reflects individual differences in self-concepts about goals and 
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values in relation to experience. It is predominantly determined by socialization. 
Temperament provokes perception and emotion, character regulates the cognitive processes. 
Thus, character leads to the development of a mature self-concept. The three dimensions of 
character develop over the course of time, and influence personal and social effectiveness into 
adulthood. Self-directedness expresses individual's competence toward autonomy, reliability, 
and maturity. Cooperativeness is related to social skills, such as support, collaboration, and 
partnership. Self-transcendence refers to identification with a unity of all things in the world 
and it reflects a tendency toward spirituality and idealism. Findings suggest that an 
association exists between personality dimensions, neurotransmitters‘ function and regional 

brain metabolism. As morphometric studies have stated, regional variance in the neuronal 
volume of specific brain structures seem to underpin the observed range of individual 
differences in personality traits. In this chapter, I will particularly focus on recent work at the 
molecular genetic and functional imaging level with respect to specific personality traits.  

Chapter 11 - Alzheimer‘s disease (AD) is a degenerative pathology of the brain, causing 
dementia. Caregivers of persons with AD (ADcg) have to cope with cognitive impairment, 
behavioral symptoms and incompetence in daily living and they experience heavy burden. 
Besides, ADcg are the most important referent for physicians in reporting information about 
patients with AD (ADp), because ADp show lack of awareness of their changes. The aims of 
our research were to examine the relationship between specific personality traits of ADcg and 
perceived stress; moreover, to highlight the caregivers‘ capacity to be ―objective‖ in 

evaluating functional abilities of ADp. In the first study, 118 ADcg were assessed using 
Caregiver Burden Inventory (CBI) and 16 Personality Factors- C form questionnaires (16PF-
C). In the second study, 40 ADp and their caregivers were assessed in order to measure 
awarness using the Deficit Identification Questionnaire (DIQ); ADcg were also administered 
16PF-C. Data from the first sample show that Reasoning (B), Emotional Stability (C) and 
Rule-Consciousness (G) were more strongly associated with caregiver burden; each indicator 
seems to be significant, to a different extent, for objective, developmental, physical, social 
and emotional burden. Caregivers characterized by emotional unstability, unable to stand 
frustration, high self-demanding and with difficulty in self abstracting from concrete problem 
solving are going to perceive higher distress in caregiving ADp. In the second research, 26 of 
40 ADp showed unawareness of their deficits, while 11 ADp were enough aware of their 
difficulties and only 3 ADp overvalued their impairment: the majority of ADp were unaware 
of their cognitive impairment and functional deficits in activities of daily living and 
overestimated their abilities compared to ADcg perception. ADcg DIQ correlated with four 
16PF-C factors: Dominance (E), Liveliness (F), Social Boldness (H) and Privateness (N). 
This indicate an influence of personality on ADcg judgment: in fact, traits of personality such 
as being deeply involved in evaluating cognitive impairment and functional deficits, ability to 
perceive problems in daily living, especially for those aspects that could make them feel 
inadequate in social situations and that engage them emotionally, could influence ADcg 
judgment about their relatives. In conclusion, focusing on specific personality traits, which 
are predictive of caregivers‘ burden, might be helpful in planning psychological approach 
aimed to improve caregivers‘ quality of life. In order to evaluate functional abilities of ADp, 
even detailed scales of awareness provided by ADcg seem not to be objective means to assess 
ADp functional state, because they are influenced by ADcg personality. 

Short commentary - According to the Merriam-Webster dictionary, ―Identity‖ is defined 
as ―the sameness of essential or generic character in different instances‖. Essentially, how a 
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person views oneself, is different from his personality, namely the totality of the 
characteristics that make up that person. The importance of identity change in treatment has 
been identified for well over 40 years, however it continues to be limited in its application to 
clinical disorders or populations. The nature and importance of identity change will be 
highlighted, and the recommendation made that it be expanded to treat different offending 
patterns, and even dysfunctional patterns of ―normal‖ individuals. 
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ABSTRACT 

A high prevalence of co-occurrence among addictive disorders and personality 
disorders has been documented. Studies have usually found between a 50 and 75 percent 
of addicted individuals with Axis II concurrent diagnosis. However, such diagnoses often 
do not take account of several changes related to the course of addiction that affect 
functioning of the frontal lobe and, consequently, the overall programming of behaviour. 
Simple diagnosis based on the ICD or DSM classifications, without regard to etiological 
factors, is just a still photograph reflecting a fractal of a long development process altered 
by addiction. Impairment of frontal cortical function due to direct effects of the substance 
or to mediators as stress factors, are the basis of most of the symptoms justifying the 
diagnosis of personality disorders. Miller's proposals on stable and induced-by-stress 
disorders, as well as new findings on executive dysfunction linked to addiction must be 
taken into consideration. Personality disorders, so understood, should be treated 
differently from the present, including cognitive stimulation techniques and attending to 
stress and coping, preventing symptomatic prescribing of drugs with dubious benefits and 
multiple side effects. New neurological and neuropsychological perspectives of addiction 
do not support concepts such as comorbidity as a priority intervention guide. 
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INTRODUCTION 

Many studies associate addiction to alcohol and other drugs with the presence of 
symptoms that fulfil the criteria for concurrent diagnosis of other DSM disorders (American 
Psychiatric Association, 2000). This co-occurrence is observed in relationship with categories 
classified on Axis I and II and has been studied with the designation of dual diagnosis (First 
and Gladis, 1996; Krantzler and Tinsley, 2004; Stowell, 1991). Of all the categories 
diagnosed, personality disorders are among the most frequently associated with substance 
abuse and dependency (i.e., Pettinati, Pierce, Belden and Meyers, 1999; Weaver, Madden, 
Charles, Stimson, Renton, Tyrer, et al., 2003). However, there are important differences in the 
prevalences found regarding the association between drug use and personality disorders in the 
studies published. Different variables exist that may explain these discrepancies: the selection 
of samples (drug users, psychiatric population or general population), assessment instruments 
(diagnostic interviews vs. self-reports), reference classification (DSM or ICD) and when the 
assessment is performed (at the beginning or during the course of treatment, hospitalised 
addicts or those in residential treatment).  

Regarding the studies with extensive samples carried out in the USA, it is appropriate to 
highlight the classic Epidemiological Catchment Area of the National Institute of Mental 
Health (ECA; Regier et al., 1990) which finds a 14.3% prevalence of antisocial personality 
disorder in subjects dependent on alcohol and 17.8% in those dependent on other substances. 
Conversely, subjects with antisocial personality disorder present disorders owing to the use of 
substances in 83.6% of cases. Another important study is the National Epidemiological 
Survey on Alcohol and Related Conditions (NESARC; Grant, Stinson, Dawson, Chou, Ruan, 
and Pickering, 2004) in which it was found that 28.6% of persons with alcohol abuse or 
dependency and 47.7% of persons with drug abuse or dependency have a personality 
disorder. In the National Comorbidity Survey Replication, the co-occurrence of personality 
disorders with some disorder owing to the use of substances is situated at 28.5% 
(Lenzenweger, Lane, Loranger, and Kessler, 2007). 

Verheul (2001) carried out a review of the studies on the co-occurrence of personality 
disorders that use structured interviews as the assessment instrument. In the case of addicts 
undergoing treatment the prevalence varied between 34.8 and 73.0% (median 56.5%), in 
psychiatric patients the range was between 45.2 and 80.0% (median 60.4%) and in the general 
population between 10.0 and 14.8% (median 13.5%). Regarding the assessment instrument 
used, it is necessary to point out that the figures for prevalence increased substantially when 
self-report instruments were used such as the Millon Clinical Multiaxial Inventory (MCMI) in 
its subsequent versions (i.e., Craig, 2000; Echeburúa, Bravo de Medina and Aizpiri, 2007; 
Nadeau, Landry and Racine, 1999; Pedrero, Puerta, Lagares and Sáez, 2003). 

Different models have been proposed to explain the frequent co-occurrence of mental 
disorders and addictive disorders, but none of these has managed to accumulate sufficient 
empirical evidence to prove its superiority with regard to the alternative models. These 
models have focused mainly on determining which diagnosis precedes the other and to what 
extent its appearance favours the establishment of the other (Mueser, Drake, & Wallach, 
1998; Verheul & van den Brink, 2005). Models have also been proposed which emphasise the 
existence of vulnerabilities that favour the progression from initial consumption to addictive 
consumption patterns. Verheul (2001) has proposed the existence of three channels for the 
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acquisition of addictive patterns on the basis of specific personality characteristics, so that 
each one of these would lead with preference to the choice of one or another drug according 
to the neurotransmitters involved in each one of the patterns. The model has been criticized, 
not so much owing to the neurological channels involved in the development of the addiction, 
but due to its incapacity to predict the substance consumed and the impossibility of 
accounting for polysubstance use (Conway, Kane, Ball, Poling and Rounsaville, 2003). 
However, it is currently the diathesis-stress models that enjoy the most empirical support. 
Within these the common factor model may be considered, which proposes that disorders 
owing to the use of substances and some personality disorders (specifically, antisocial and 
borderline) share certain components (genetic and behavioural) the joint development of 
which would be favoured in the presence of a third factor of an environmental nature (Siever 
& Davis, 1991; Verheul & van den Brink, 2005).  

Despite the proliferation of epidemiological studies in recent decades, there is great 
controversy with regard to the validity of the diagnoses. Some authors have stated that 
―official diagnoses are substantially arbitrary, often unreliable, overlapping, and incomplete 

and have only a limited utility for treatment planning‖ (Widiger, Trull, Clarkin, Sanderson, & 

Costa, 2002; p. 435) and that ―the assessment of personality disorder is currently inaccurate, 

largely unreliable, frequently wrong, and in need of improvement‖ (Tyrer, Coombs, Ibrahimi, 

Mathilakath, Bajaj Ranger, et al., 2007; p. 51). Underlying these and other criticisms is a 
generalised disagreement with the categorial methodology for characterizing and diagnosing 
dysfunctional behaviour patterns. The APA (American Psychiatric Association) itself has for 
many years been promoting a research agenda for the classification of personality disorders in 
the DSM-V. This need is based on the awareness that, after more than 30 years, it has not 
been possible to validate these syndromes, nor to discover common etiologies, no laboratory 
marker has yet been detected to identify any of the syndromes defined by the DSM, the 
diagnoses present a high degree of short-term diagnostic instability and the lack of specificity 
in response to the treatments is almost the rule rather than the exception (Kupfer, First and 
Regier, 2002). The alternative, accepted by the majority, is the dimensional conceptualisation 
of personality disorders on the basis of different combinations of underlying traits (Clark, 
2007; Saulsman & Page, 2004). 

Stability vs. Personality Change 

All the criteria included by the DSM-IV-TR (American Psychiatric Association, 2000) to 
consider the existence of a personality disorder include the need for the dysfunctional pattern 
to be enduring: (A) An enduring pattern of inner experience and behaviour deviating 
markedly from the expectations of the individual's culture; (B) The enduring pattern is 
inflexible and pervasive across a broad range of personal and social situations; (C) The 
enduring pattern leads to clinically significant distress or impairment in social, occupational 
or other important areas of functioning; (D) The pattern is stable and of long duration and its 
onset can be traced back at least to adolescence or early adulthood; (E) The enduring pattern 
is not better accounted for as a manifestation or consequence of another mental disorder; (F) 
The enduring pattern is not due to the direct physiological effects of a substance (e.g., a drug 
of abuse, a medication) or a general medical condition. Similarly, the ICD-10 (World Health 
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Organization, 1992-1994) considers that evidence is necessary that the individuals present 
―characteristic and enduring patterns of inner experience and behaviour‖. This particularity is 

clearly distinctive from Axis I disorders, the temporal persistence of which is variable and, in 
any case, limited in time. 

Consequently, one of the main topics of controversy and investigation is the stability of 
personality disorders. Longitudinal methodology has allowed this question to be explored, 
although the results are contradictory. Many studies find that patients diagnosed with some 
personality disorder did not fulfil the criteria to reaffirm the diagnosis after one (Shea, Stout, 
Gunderson, Morey, Grilo, McGlashan, et al., 2002), two (Ferro, Klein, Schwartz, Kasch, & 
Leader, 1998; Grilo, Sanislow, Gunderson, Pagano, Yen, Zanarini, et al., 2004) or 10 years 
(Durbin & Klein, 2006). The Collaborative Longitudinal Personality Disorders Study (CLPS; 
Gunderson, Shea, Skodol, McGlashan, Morey, Stout, et al., 2000) observed a certain stability 
of the disorders, although a considerable number of patients did not reach the diagnostic 
thresholds at 12 months (Shea & Yen, 2003). This study found that the Axis II disorders 
presented a significantly higher stability than those of Axis I, although the intensity tended to 
decrease over time, so that the criteria for maintaining the diagnosis were gradually 
unfulfilled (Shea & Yen, 2003). An extensive population study found that the stability of 
personality disorders, based on various measurements taken over 12 years, was 28% (Baca-
Garcia, Perez-Rodriguez, Basurte-Villamor, Fernandez del Moral, Jimenez-Arriero, Gonzalez 
de Rivera, et al., 2007). In adolescents, the majority of the personality disorders diagnosed do 
not persist two years after having been diagnosed (Bernstein, Cohen, Velez, Schwab-Stone, 
Siever, & Shinsato, 1993). Other authors (Fountoulakis & Kaprinis, 2006; McDavid, & 
Pilkonis, 1996) also reach the conclusion, after reviewing a series of studies, that the 
categorization of personality disorders is an inadequate procedure and that the stability that 
should differentiate them from Axis I disorders is not observed. Moreover, the studies that 
have shown greater stability of personality disorders (Lenzenweger, 1999) have been 
criticized for the poor variability of the samples that they use, fundamentally of the general 
population, and, specifically, of university students. 

When the sample assessed is following a treatment, personality disorders are reduced by 
between 72% (Monsen, Odland, Faugli, Daae, & Eilertsen, 1995) and 88% with recurrences 
of only 6% (Zanarini & Frankenburg, 2001; Zanarini, Frankenburg, Hennen, Reich & Silk, 
2006). Other heuristic models estimate that the level of remission reaches 25.8% per year 
(Perry, Banon, & Ianni, 1999). 

In general, there is widespread agreement in that the dimensional models amply exceed 
the categorial diagnoses, very especially with regard to temporal stability (Grilo & 
McGlasham, 2009; Skodol, Gunderson, Shea, McGlashan, Morey, Sanislow, et al., 2005). 
The nuclear traits or latent personality factors in adolescents show considerable stability over 
time, but categorial diagnoses do not (Grilo, Becker, Edell, & McGlashan, 2001; Krueger, 
Silva, Caspi, & Moffitt, 1998). The criteria that remain more stable over time are those that 
refer to traits and attitudes, whilst those that appear more unstable or intermittent are of a 
behavioural or reactive nature (McGlashan, Grilo, Sanislow, Ralevski, Morey, Gunderson, et 
al., 2005). It has been proposed that the diagnosis of personality disorders should consider 
simultaneously two components: (a) diagnosing disorder, that is, assessing the level of 
psychological and social/interpersonal dysfunction (e.g., integrated sense of self; family and 
occupational stability) and its acute manifestations (e.g., ideas of reference, aggression, 
hyperperfectionism, suicidality); and (b) describing individuals‘ personality traits (Clark, 
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2009). In the same line, Clark (2007) points out that the studies which analyse the stability of 
personality disorders conclude that the said disorders include both acute, dysfunctional 
behaviours that resolve in relatively short periods, and maladaptative temperamental traits 
that are relatively more stable, similar to normal-range personality traits. Other studies that 
have applied growth curve analysis find that personality disorders show large variations over 
time and that they cannot be considered stable entities, even when their link with the 
underlying traits is considered (Lenzenweger, Johnson, & Willett, 2004). 

There is evidence of the stability of the personality traits which are demonstrated in the 
first years of life and which to a certain extent predict personality styles several decades later 
(Asendorpf & Denissen, 2006; Caspi, Harrington, Milne, Amell, Theodore, & Moffitt, 2003; 
Dennissen, Asendorpf, & van Aken, 2008; Roberts & DelVecchio, 2000). The Children in the 
Community Study, for example, reflects as a general conclusion that the highest point of the 
symptomatology associated with personality disorders is found in early adolescence, and that 
it descends lineally until the age of 27 (Cohen, Crawford, Johnson & Kasen, 2005). In the 
same way, evidence exists that changes occur, especially in early youth, but, in general, 
across the whole life-span (Caspi, Roberts, & Shiner, 2005), and the adult personality is the 
product of the permanent interactions between genetic predispositions and environmental 
conditions (Caspi, McClay, Moffitt, Mill, Martin, Craig, et al., 2002; Caspi & Shiner, 2006). 

As a consequence, the available evidence seriously questions the diagnostic entity of the 
categories of personality disorder. One of the main problems should probably be situated in 
the erroneous belief that people show a transituational consistency in their behaviour, 
independently of the environmental conditions in which this takes place (Mischel, 2004). 
Another problem, linked to the previous belief, is that personality disorders have been studied 
more frequently from a model of medical disease which is shown to be profoundly inadequate 
(Potter, 2004). Since personality disorders are not diseases, they can be assessed but not 
diagnosed definitively: the concept of personality in itself implies the existence of 
mechanisms for adaptation to certain environmental circumstances that may imply severe 
changes in the pattern assessed (Millon and Davis, 1996). 

Stability of Personality Disorders in Samples of Addicts 

Few studies explore the stability of diagnoses in populations of addicts, with the 
particularity that these samples are usually formed by subjects who are undergoing a 
treatment of which the objective is precisely to modify the dysfunctional aspects of 
behaviour. A generalized remission has been found of all the diagnoses associated with 
abstinence during treatment (Wagner, Krampe, Stawicki, Reinhold, Jahn, Mahlke, et al., 
2004). The studies that use the MCMI as an assessment instrument have found certain 
stability in successive measurements (Craig & Olson, 1998; Lenzenweger, 1999). However, 
studies also exist that have found significant reductions in the scales of the MCMI after 
prolonged periods of abstinence and in subjects with adherence to the treatments (Calsyn, 
Wells, Fleming, & Saxon, 2000). As a general rule, stability is higher in the basic traits than 
in the symptoms of distress (Calsyn, et al., 2000; de Groot, Franken, van der Meer, & 
Hendriks, 2003; Schinka, Hughes, Coletti, Hamilton, Renard, Urmann, et al., 1999), although 
other studies do not find these differences (McMahon & Richards, 1996). In another study the 
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stability of the traits measured by the NEO-FFI was compared with that presented by the 
DSM criteria with the Structured Clinical Interview for DSM-III-R, in a sample of addicts in 
residential treatment; the authors did not find differences that justified the claimed superior 
stability of the traits over the disorders (Ball, Rounsaville, Tennen, & Kranzler, 2001). The 
reduction of the symptoms is associated with persistence in time of the abstinence (Hesse, 
Nielsen, & Røjskjær, 2007) and may be related to the reduction of key components of the 
personality disorders, such as impulsivity, which has also been observed in addicts treated as 
outpatients (Forcada-Chapa, Pardo-Pavía, & Bondía-Soler, 2006) and those in residential 
treatment (Bankston, Carroll, Cron, Granmayeh, Marcus, Moeller, et al., 2009). 

Factors Affecting the Stability of the Diagnosis: Stress 

Empirical evidence exists that individuals frequently present Axis II diagnoses that co-
exist with diagnoses of depression. But these personality disorders do not persist in time when 
the treatment is efficient in reducing the depressive symptomatology (Fava, Farabaugh, 
Sickinger, Wrigh, Alpert, Sonawalla, et al., 2002). Likewise, personality disorders are also 
diagnosed more frequently when a concurrent Axis I disorder is present than when the said 
disorder has remitted (Iketani, Kiriike, Stein, Nagao, Nagata, Minamikawa, et al., 2002). 
According to Reich (1999a), ―in predisposed individuals, the stress of an Axis I disorder, 

sometimes even in subclinical form, exaggerates normal personality traits to level of a 

disorder‖, and he proposed the existence of stress-induced personality disorders (p.711). This 
author observed that, under strong conditions of stress, which result in Axis I 
symptomatology, the measurement of personality traits may present elevations, which will 
return to the baseline once the Axis I disorder has been solved (Reich, 1999b). These changes 
would not be artefacts of measuring, but should be conceptualised as a personality change 
(Bronisch & Klerman, 1991). State (stress-induced) personality disorders would present 
different characteristics from true stable and dysfunctional behavioural patterns, or stable 
(trait) personality disorders (Reich, 1999b). The individual history or trajectory would be 
perceptibly different in both cases and the clinical presentation of both modalities would offer 
significant differences (i.e., greater presence of anxious and depressive symptomatology 
linked to more sources of stress on Axis IV in the case of the state personality disorders). 
Some studies have explored the differences between both groups, finding traits, such as 
sensitivity to criticism or feeling of guilt, which may favour the appearance of states that 
mimic the existence of a personality disorder (Reich, 2002; Reich & Hofmann, 2004). The 
clinical importance of distinguishing between stable patterns and transitory states of 
maladapted behaviour is obvious: the existence of a stress-induced personality disorder may 
alter the response to habitually efficient treatments (pharmacological and psychotherapeutic); 
furthermore, to diagnose a stable personality disorder based on acute demonstrations of 
decompensation of habitually adapted traits is erroneous and may lead to unnecessary, 
inadequate or useless therapeutic approaches (Reich, 2005).  

Although the empirical support for this proposal is limited, Reich has proposed a topic of 
enormous interest that would oblige reconsideration of the available epidemiological studies 
that do not control the effect of stress at the time of assessment and diagnosis. Some authors 
have emphasised this question, warning that a considerable proportion of the variability in the 
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figures for the prevalence of personality disorders diagnosed in addicts may be due to the 
different moments at which the assessment is performed. The stress of disintoxication and 
early abstinence may be the cause of an overdiagnosis of personality disorders when the 
assessment is carried out at that time (Thomas, Melchert, & Banken, 1999). Consequently, 
and as Ball et al. (2001) warn, ―substance intoxication, dependence, and withdrawal are 

characterized by marked changes in cognitive, emotional, and social functioning that may 

mimic many of the symptoms of personality disorders and intensify personality traits‖. 
But these are not the only sources of stress that may interfere in the assessment of 

personality disorders at the onset of treatment. Patients who request and commence treatment 
do so at their worst moment, when the malaise is at a maximum, and it is precisely the 
malaise that motivates the demand for treatment. The accumulation of negative consequences 
of consumption (neurobiological, psychological and social) causes a spiral of losses that 
people experience as a situation of stress (Pedrero-Pérez, Puerta-García, Segura-López, & 
Martínez-Osorio, 2004). In terms of the Behavioural Choice Theory, the individual 
experiences a strong increase in opportunity costs, which is revealed via a self-perception of 
stress and gives rise to the change of behaviour (Vuchinich and Heather, 2003). This situation 
would justify to a large extent the claimed comorbidity between depression and addiction, 
which some authors rejected a long time ago: depression only exists in precisely those drug 
addicts who requested treatment and not in those who persisted with consumption 
(Rounsaville & Kleber, 1985). Moreover, the depressive symptomatology associated with 
psychosocial stress or the withdrawal of the substances of abuse tends to remit rapidly 
(Pedrero-Pérez et al., 2004) and this remission is precisely the factor that best explains the 
changes in the diagnosis of personality disorder in repeated measurements (Ball et al., 2001). 

Moreover, it is important to explain how stress influences brain development and, with it, 
that of personality, from the first stages of life, as well as the greater possibility of 
establishing an addictive relationship with substances. Three elements appear as determining, 
as proposed by Andersen and Teicher (2009). In the first place, compulsive drug use increases 
due to a highly reactive hypothalamic–pituitary–adrenal axis (HPA). Moreover, exposure to 
stress is associated with sensitive periods of vulnerability that will contribute to drug abuse 
vulnerability. And, in the third place, brain regions and circuits need to mature to a certain 
degree in order for the effects of early stress exposure to manifest. This implies that, 
probably, people with problems of addiction who attend treatment centres, not only find 
themselves in a circumstantial situation of stress, but moreover, carry a personal history 
associated with a high vulnerability to stress. 

Factors Affecting the Stability of the Diagnosis: Impulsivity 

Impulsivity is a personality trait that precedes addiction and favours its development 
(Verdejo-García, Lawrence, & Clark, 2008). Furthermore, impulsivity is a nuclear trait of 
personality disorders most frequently linked to addiction, those of the cluster B (Verheul, 
2001). These disorders and addiction as a process would share common genetic substrates 
that would operate as factors of vulnerability (Jacob, Müller, Schmidt, Hohenberger, 
Gutknecht, Reif, et al., 2005) in certain environmental conditions (Caspi et al., 2002). Neither 
is impulsivity as a trait unrelated to the processes of evolutionary development, there is 
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evidence of the importance of parental educational styles for the development of effortful 
control that reduces problems of externalisation (Eisenberg, Zhou, Spinrad, Valiente, Fabes, 
& Liew, 2005). Likewise, the characteristics of the home at three years of age appear to be 
associated with a greater impulsivity in some ethnic groups (Dillworth-Barth, Khurshid & 
Lowe Vandell, 2007), so that cultural questions possibly influence in this differentiation. Both 
elements, genetic predisposition and early interactions (especially those associated with 
attachment mechanisms), have been proposed as shared substrates for the development of 
impulsive styles of behaviour, understood as the tendency for the preference for risk-taking 
behaviours (Lende & Smith, 2002). 

However, impulsivity is also a consequence of the addictive process (de Wit, 2009; Perry 
& Carroll, 2008), which includes not only the pharmacological effects of the substances, but 
also the effect of psychological or emotional events, such as the acute stress associated with 
consumption (de Wit, 2009; Sinha 2001; Tice, Bratslavsky, & Baumeister, 2001). As a 
consequence, it must be supposed that a considerable proportion of the impulsive behaviours 
that suggest the presence of a personality disorder are due to direct and transitory effects of 
the substance abuse, both owing to its pharmacological effects and to the psychosocial 
consequences of consumption. This is suggested by the fact that impulsivity is drastically 
reduced during the first months of treatment (Aklin, 2007; Bankston et al., 2009; Forcada-
Chapa et al., 2006), and that the differences in impulsivity between those who developed an 
addiction in the past and those who did not hardly reach statistical significance (Allen, 
Moeller, Rhoades, & Cherek, 1998). 

Figure 1. Interactive-dimensional model of personality disorders 
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Therefore, impulsivity is a less stable characteristic than would correspond to a 
personality trait, as this concept is understood. If impulsivity is a substrate common to 
addiction and to certain personality disorders, specifically borderline personality disorder 
(Bornovalova, Lejuez, Daughters, Rosenthal, & Lynch, 2005) and antisocial personality 
disorder (Krueger, Markon, Patrick, Benning, & Kramer, 2007), then these disorders may not 
be stable over time. Millon, in his biosocial model of personality and its disorders, has 
proposed that in certain circumstances (i.e., acute stress) stable personality patterns 
decompensate to more severe forms of destructuration, acquiring the external manifestations 
of a paranoid, schizoid or borderline disorder (Choca, 1999). For example, negativist-
passive/aggressive personality disorder may appear in the form of a borderline personality 
disorder in conditions of decompensation: both share impulsivity as one of the common 
components, but the exacerbation of emotional components may destructure the behaviour 
pattern even more until it mimics the extreme disorganisation of behaviour (Pedrero-Pérez, 
López-Durán, & Olivar-Arroyo, 2006). When categorial diagnoses are made in the initial 
phases of abandonment of the addictive behaviour or in critical phases of the remission 
process, without taking into account that there are elements that may exacerbate certain 
symptoms, the consequence may be an artefactual increase of personality disorders which 
present a higher degree of severity.  

Based on the dimensional analysis of the core-items of the MCMI-II, a model has been 
proposed that allows personality disorders to be grouped differently from the DSM clusters 
(Pedrero-Pérez et al., 2006). The model (Figure 1) responds to the hierarchical structuring of 
the disorders based on their severity, those that Millon considers more serious (schizotypic, 
borderline and paranoid) occupying the vertices and, at the opposite extreme, the obsessive-
compulsive disorders. Disorders with a lesser degree of severity (narcisistic, histrionic and 
dependent) are situated at the base. The graph allows us, moreover, to know which other 
disorders each one of them may decompensate towards, taking into account their proximity. 
Thus, a person with narcisistic disorder may decompensate, in situations of high stress, and if 
interpersonal sensitivity prevails, towards a paranoid pattern (if distrust predominates), 
towards an antisocial pattern (if the indiscriminate attack of rules and persons predominates), 
towards an aggressive-sadistic pattern (if focussing on the people close to them predominates) 
or towards a negativistic pattern (if passive-aggressive strategies are chosen); but the person 
may also decompensate, if the tendency for isolation, self-depreciation or the rejection of 
others prevails, towards a schizoid, avoidant or depressive pattern. In the impulsive-antisocial 
pole, impulsive personalities, in moments of exacerbation, may decompensate towards a 
borderline pattern, which would not be stable. The model allows hypothesisation of the stable 
pattern if the situational effect of the stress is discounted. 

Factors Affecting the Stability of the Diagnosis: Personality Change 

In a study performed with 749 patients who were beginning treatment for substance 
abuse/dependency, the factorial structure of the MCMI-II was explored (Pedrero-Pérez, 
2009). Surprisingly, in a first orthogonal rotation a principal factor emerged, which explained 
14.2% of the total variance of the test, in a group of 7 items that begin with ―in the last two 

years‖, ―since one or two years ago‖, ―in recent years‖, ―a few years ago‖, as well as other 
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items that suggest obsessive ideation and emotional instability. In a second rotation a 
principal superfactor appears which integrates, around the previous one, more than 40% of 
the items of the complete questionnaire (specifically, 74), which refer to Axis I 
symptomatology: disorders of anxiety, state of mind, of a psychotic nature, etc. Moreover, a 
considerable proportion of its items limit the appearance of these symptoms to ―recent years‖ 

or ―recent weeks‖. Therefore, they do not assess stable personality traits or characteristics, but 
symptomatology of recent appearance or recently experienced by the subject. This superfactor 
explained 25.5% of the total variance of the test. The rest of the secondary superfactors 
referred strictly speaking to personality traits, such as opposition/antagonism, neuroticism, 
compulsion-impulsivity, restriction or aggressivity. These data were substantially different 
from those obtained in a previous study that performed the same analyses on a sample of 
patients diagnosed with at least one personality disorder without concurrent addictive 
behaviour (Besteiro, Lemos, Muñiz, García, & Álvarez, 2007), which suggests that this test 
does not present a similar functioning in addicts and in other clinical populations. 

These data suggest that a change has occurred, abrupt or gradual, in the behaviour or the 
emotional pattern of the addicted subject: The subjects do not situate the central nucleus of 
the change in a stable disposition to behave in a certain way, but in something that irrupts into 
the previous personality of the patient, modifying it. It is not, therefore, a statistical deviation 
from normality but a qualitative transformation. Consequently, it appears that the MCMI-II 
does not assess a stable personality pattern in addicts but something closer to that which the 
ICD-10 defines as ‗organic personality disorder‘ (―alteration of personality and behaviour 

can be a residual or concomitant disorder of brain disease, damage or dysfunction‖) within 

the group of ―personality and behavioural disorders due to brain disease, damage and 
dysfunction‖. It would also be closer to what the DSM-IV-TR designates ‗personality change 

due to a general medical condition‘ (―a persistent personality disturbance that represents a 

change from the individual's previous characteristic personality pattern‖). But we could 

wonder: What ‗brain disease, damage or dysfunction‘ can justify that personality change? 

What ‗medical condition‘ can explain the change in the habitual behaviour pattern of the 

subject? 
Categorial conceptions do not help us to understand the process via which this 

personality change takes place. In reality, the simple classification of events based on their 
observable manifestation at the time of assessment is an inadequate procedure for favouring 
understanding of the phenomena intended to be studied. The consequence of applying this 
classificatory methodology is the accumulation of diagnostic labels, which does not inform us 
at all regarding which relationships exist between the different manifestations that justify the 
various diagnoses. The question then is: ―Is psychiatry ready to move beyond its descriptive 

approach to classification and embrace a diagnostic model linked to underlying 

pathophysiology that is more akin to most of medicine?‖ (McGough & McCracken, 2006). 
Are the rest of the disciplines implicated ready to assume the recent findings regarding the 
brain processes on which addiction is based? 
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Neuroscientific Perspective of Addiction 

If in previous decades addiction has been considered as a chronic, relapsing mental 
disease, we currently know that addiction is a process of which the natural course tends 
towards remission, that it is the shortest-lasting psychiatric disorder, that it is the disorder 
most influenced by socially mediated consequences, and that addicts can curtail drug use 
when it is immediately beneficial to do so (Heymann, 2001). As a consequence, a change has 
occurred from the consideration of ―mental disease‖ towards a more ample concept of 

―cerebral illness‖. On the one hand, the distinction between disease (a biological concept) and 

illness (a broader concept that includes a person‘s experience and interpretation of his or her 
condition) (Potter, 2004) is important because the use of an imprecise language may lead to 
an imprecise form of thought (Lilienfeld, Waldman, & Israel, 1994; Maj, 2005). On the other 
hand, in the last decade we have obtained more knowledge regarding the brain processes to 
which addiction is linked, which were unknown in the past. This knowledge, deriving from 
the study of addictive processes from neurological, neuropsychological, psychophysiological, 
developmental and epigenetic perspectives, has favoured the proposal of new models of 
addiction. Unlike previous ones, these models are interested in the pathophysiological and 
neurobehavioral processes that precede the addiction, sustain it and make its abandonment 
possible. 

Although the initial proposals date from 30 years ago, in the last decade various theories 
and models have been formulated which set out to explain the mechanisms that underlie 
addiction, linking the observable behavioural manifestations with the neurobiological 
substrates on which they are sustained. The classical models of addiction, which had 
emphasised the role of the so-called ―reward circuit‖ or ―pleasure circuit‖ (the dopaminergic 
mesolimbic circuit) in drug consumption and its merely pleasurable nature, were superseded 
by conceptions that showed that the compulsive consumption of drugs was linked to a 
motivational, but not hedonic mechanism. These models have formulated tentative 
explanations that try to explain topics such as the loss of control over behaviour, compulsive 
consumption, the decision to consume above and beyond its consequences, craving, relapse 
and other known phenomena which had been linked to addiction. On the other hand, the 
research deriving from each of these models has allowed us better knowledge of the brain 
structures involved in each one of the processes, and they have allowed us to overcome 
mind/body, genetic/environmental or biological/psychosocial dualisms, so that the new 
formulations of addiction allow us to consider the human organism as a whole in action. We 
will briefly mention below the main theories and models regarding addiction, applicable in 
current research. 

The central thesis of the Incentive Sensitzation Theory (Robinson & Berridge, 2003, 
2008) is that repeated exposure to different drugs of abuse may produce (in certain 
individuals and under certain exposure patterns) persistent neuroadaptations in neurons and 
brain circuits that are normally responsible for attributing motivational relevance to 
environmental stimuli. The result of these neuroadaptations is that the circuit becomes 
hypersensitive to the stimuli related to drug consumption. In accordance with the model, the 
principal neuroanatomical substrate of the motivational sensitization processes pivots around 
the nucleus accumbens, which receives phasic dopaminergic projections (mediated by D2 
receptors) from the ventral tegmental area and the hippocampus and is projected towards the 
prefrontal cortex, especially towards the anterior cingulate cortex. 
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The Allostasis-Stress Model (Koob & Le Moal, 1997, 2008), proposes that addiction is 
the result of a change in the control of behaviour motivated from positive reinforcement 
mechanisms, aimed at obtaining rewards, at negative reinforcement mechanisms, aimed at 
reducing stress and malaise and trying to re-establish a false homeostatic balance (designated 
―allostasis‖). This transition is the product of the progressive deregulation of two 
mechanisms: (i) the loss of function of the reward system, which is revealed by an increase of 
the stimulation thresholds necessary to reach an allostatic state – of non-malaise – and (ii) the 
hyperactivation of anti-reward systems and stress, originally responsible for countering the 
rewarding effects of drugs and which now go on to dominate the motivational balance of the 
organism. The neuroanatomic substrates of the model pivot around the axis of the extent 
amygdala towards the hypothalamic–pituitary–adrenal axis, involving feedback systems of 
neurotransmitters such as corticotropin, norepinephrine or the opioid system. Subsequent 
revisions have emphasised the regulatory role of the prefrontal cortex and the cingulate gyrus 
over the stress systems, proposing that the dysfunction of the prefrontal cortex would 
diminish the capacity of the individual to regulate motivational states of stress and malaise (Li 
& Sinha, 2008).  

The Impulsive-to-Compulsive Habits Transition Model (Everitt & Robbins, 2005; 
Everitt, Belin, Economidou, Pelloux, Dalley, & Robbins, 2008) proposes that addiction 
represents a transition from an initial phase in which drugs are consumed for their 
reinforcement effects (to which individuals with high levels of premorbid impulsivity would 
be most vulnerable) towards a phase of dependency in which consumption behaviours are 
transformed into compulsive rituals which are maintained in spite of their negative 
consequences (Belin, Mar, Dalley, Robbins, & Everitt, 2008; Dalley, Fryer, Brichard, 
Robinson, Theobald, Lääne, et al., 2007). This transition would occur as a consequence of the 
effects of the drugs on the dopaminergic systems involved in motivated learning and the 
programming of motor conducts. The over-stimulation of these systems produces a 
progressive automatisation of the motor sequences associated with consumption and a 
reduction of the activation threshold necessary to trigger these sequences. As a result 
objective-oriented behaviour is replaced, the individual pursues drugs for the reinforcement 
he obtains, through an automatic and inflexible behaviour in which the motivated control of 
consumption disappears. At an anatomic level, this transition would emerge as the 
displacement of behaviour control from the prefrontal cortex towards the basal ganglia and, 
within these, from the anterior regions (nucleus accumbens, with rich connections towards the 
prefrontal cortex and the amygdala) to the posterior regions specialised in the programming 
and maintenance of motor sequences (dorsal striatum).  

The Impaired-Salience Attribution and Response Inhibition Model (Goldstein & Volkow, 
2002) explains addiction as the result of the alteration of two complementary systems. On the 
one hand, the system responsible for detecting and valuing the motivational relevance of the 
reinforcers performs an exaggerated valuation of the reinforcement properties of the drugs 
and in turn depreciates the motivational relevance of other natural reinforcers (e.g., food, 
money, sex, social relationships). On the other hand, there is damage to the inhibition system 
responsible for halting behaviours which are inappropriate for the demands of the organism 
and the context, owing to which difficulties exist for the inhibition of motivationally relevant 
behaviours; in this case, drug consumption. The damage in these two systems would have a 
transversal repercussion on various phases of the addiction. Likewise, the model specifies that 
the damage to these systems would affect the functioning of various neuropsychological 
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mechanisms, including (1) memory and conditioning (hippocampus and amygdala), (2) 
motivation and programming of motor responses (basal ganglia), (3) response inhibition 
(cingulate cortex) and (4) decision making (orbitofrontal cortex).  

The Somatic Marker Theory applied to addictions (Bechara, 2005; Verdejo-García, 
Bechara, Recknor, & Pérez-García, 2006; Verdejo-García & Bechara, 2009) defines addiction 
as a dysfunction of the neuropsychological systems involved in decision making, including 
motivational, emotional, mnesic and response selection mechanisms. Decision making is a 
process guided by emotional signals (―somatic markers‖) which anticipate the potential 

results of different decision options. In normal conditions these emotional markers, 
understood experimentally as vegetative, muscular, neuroendocrine or neurophysiologic 
changes, provide an affective context and guide decision making towards adaptive response 
options for the individual following a homeostatic logic. In addictions, the model proposes 
that certain substances consumed repeatedly may ―hijack‖ the motivational and emotional 

systems responsible for the generation of these somatic markers, prioritising the emotional 
signals associated with consumption and blocking the possibility for the negative experience 
associated with its adverse consequences to be transformed into productive learning. As a 
result, the emotional markers associated with consumption may influence at least two 
neuropsychological systems: (i) the consolidation of specific affective states, such as the 
feeling of urgency to consume or craving (in the processing of which the insula intervenes, a 
region specialised in interoceptive processing and injury to which produces the drastic 
interruption of the feeling of ―desire‖ and the behaviour of smoking) and (ii) the capacity to 
bias response selection processes towards options of immediate reinforcement (e.g., 
consumption) even ignoring the inadequacy of these responses according to the context or 
their potential negative consequences. Therefore, the model bases addictive behaviour on the 
difficulty in assigning relevant affective states to cognitive scenarios of decision, promoting 
decisions based on immediate reinforcement that disregard their future consequences 
(phenomenon defined as ―myopia for the future‖) and the tendency to persist in the error, 

owing to the difficulty of incorporating affective learning in subsequent decisions. The model 
specifies a set of brain systems that intervene in (1) the generation of these emotional markers 
(orbitofrontal cortex and amygdala), (2) the ―reading‖ that the brain gives to these markers in 
areas specialised in corporal mapping (insular and somatosensory cortices), and (3) the final 
selection of the response (striatum and anterior cingulate cortex). 

Recently, Redish, Jensen, & Johnson (2008) have formulated a conceptual framework 
integrating these and other theories, which understands addiction as a dysfunction of the 
decision making processes. This dysfunction derives from the occurrence of neuroadaptations 
in a set of interactive systems: the planning system, equivalent to the executive system or 
system for control of object oriented behaviour; the habits system, a trigger of behavioural 
sequences pre-established according to the presence of contextual keys; and the situational 
recognition system, which modulates the preponderance of the planning systems versus habits 
for behaviour control according to the context. In accordance with the model, these systems 
may promote maladaptive decisions according to the incidence of multiple sources of 
vulnerability, many of them included in previous models, which include: (i) deviations of the 
homeostasis and the allostasis involved in motivational destabilisation, (ii) exhilarating 
reward signals, (iii) overvaluing of the planning or habituation systems or maladjustment 
between the two, (iv) failures of the system of search and identification of relevant contexts 
(i.e., illusions of control or distortions of overgeneralisation or overcategorisation), (v) 
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disproportionate increases of the system for the discounting of delayed rewards and (vi) 
alterations of learning ratios, which may lead to rejection of consistent associations or 
identification of false or illusory associations between stimuli. The model contemplates 
various courses of action for these vulnerabilities, from biological predisposition to 
maladaptive cognitive and affective learning, as well as the possibility of multiple interactions 
between the different sources of vulnerability. This integrational model has generated various 
criticisms (see discussion following the cited article), but the agreements are beginning to 
outnumber the disagreements on the neurocognitive formulation of addictive processes. 

There is widespread agreement, transversal to all the models, in the implication of the 
frontal lobe, and, especially, of the prefrontal cortex, in the genesis, maintenance and 
abandonment of addictive habits (Verdejo-García, Perez-Garcia, & Bechara, 2006; Verdejo-
Garcia, Lopez-Torrecillas, Aguilar de Arcos, & Perez-Garcia, 2005). Specifically, the failures 
in the executive functioning of the prefrontal cortex (executive dysfunction) have been linked 
to addiction as cause and consequence (Hester & Garavan, 2004). Another general agreement 
is related to the fact that the intimate mechanisms of addiction are common to addictive 
behaviours that involve the use of substances and to those others that do not require the 
pharmacological action of drugs, such as pathologic gambling (Goudriaan, Oosterlaan, de 
Beurs, & van den Brink, 2006; Ko, Liu, Hsiao, Yen, Yang, Lin, et al., 2009) or the excessive 
use of Internet (Sun, Chen, Ma, Zhang, Fu, X. M. & Zhang, 2009). Very recent studies allow 
the suggestion of a mapping of the zones involved in decision making in variable conditions 
of risk and in persons who have developed addictive behaviours without substances (Miedl, 
Fehr, Meyer, & Herrmann, 2010). 

The studies mentioned, and others along a similar line, study ―the effects of the severity 

of the addiction on frontal functioning‖ and ―the common etiology of the disorders owing to 
the use of substances and addictive conducts without drugs‖. In forthcoming years, research 

topics will probably turn in another direction: the effects of frontal functioning on the severity 
of the addiction and the existence of a single neurophysiological-neurobehavioral process 
with diverse manifestations.  

Neuroscientific Perspective of Personality 

One of the most important questions in relation to the personality traits proposed by the 
different models is the search for the neurological substrates and neurobehavioral correlates 
on which they are sustained. Associations have been found between personality dimensions 
and a wide variety of neurobiological measures, such as MAO activity (Schalling, Asberg, 
Edman, & Oreland, 1987), neurotransmitter metabolites in cerebrospinal fluid (Limson, 
Goldman, Roy, Lamparski, Ravitz, Adinoff, et al., 1991) and various markers associated with 
in-vivo neuroimaging (Canli, Zhao, Kang, & Gross, 2001; Farde, Gustavsson, & Jonsson, 
1997; Fischer, Wik, & Fredrikson, 1997; Gray, Pickering, & Gray, 1994; Haier, Sokolski, 
Katz, & Buchsbaum, 1987; Kumari, Ffytche, Williams, & Gray, 2004; Sugiura, Kawashima, 
Nakagawa, Okada, Sato, Goto, et al., 2000). Right frontal and thalamic areas are known to 
have a strong role in cognitive processing and have been demonstrated to activate during a 
range of cognitive tasks (Cabeza & Nyberg, 2000), and the right inferior frontal gyrus has 
been specifically implicated in response inhibition (Aron & Poldrack, 2005). 
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We will review the findings in relationship with the two principal personality models at 
the current time: Lexicographic Five Factor Model and Cloninger‘s Biosocial Model. 

Extraversion has been associated with increased glucose metabolic rate in the caudate, 
putamen and various frontal and temporal areas (Haier et al., 1987), and with perfusion in the 
basal ganglia, thalamus and inferior frontal gyrus (O‘Gorman, Kumari, Williams, Zelaya, 

Connor, Alsop, et al., 2006). Extraversion has also been shown to predict the brain response 
to cognitive stimuli (Kumari et al., 2004). Neuroticism is associated with the activity of the 
frontal lobes and the left temporal lobe (Canli et al., 2001), as well as with a specific activity 
of the amygdala (Canli, Sivers, Whitfield, Gotlib and Gabrieli, 2002). Neuroticism and 
extraversion have both been shown to moderate the brain response to emotional stimuli (Canli 
et al., 2001, 2002). Psychoticism has been associated with decreased glucose metabolic rate in 
the basal ganglia and thalamus (Haier et al., 1987) as well as with low dopamine activity in 
the basal ganglia (Gray et al., 1994).  

Novelty seeking is specifically associated with dopaminergic activity, and there is strong 
empirical support for such a relationship (Hansenne, Pinto, Pitchot, Reggers, Scantanburlo, 
Moor et al., 2002; Suhara, Yasuno, Sudo, Yamamoto, Inoue, Okubo et al., 2001; Wiesbieck, 
Mauerer, Thome, Jacob and Boening, 1995). Furthermore, other studies associate this 
dimension with increased cerebral blood flow in the insula and anterior cingulate (Sugiura et 
al., 2000), cerebellum, cuneus and thalamus (O‘Gorman et al., 2006). This personality trait 

has been consistently linked with the anticipation of the expected rewards, and it is related to 
grey matter density in several brain regions, including the ventral striatum, insula, and 
prefrontal cortex (Schweinhardt, Seminowicz, Jaeger, Duncan, & Bushnell, 2009).  

Harm avoidance should be associated, according to the theory formulated by Cloninger, 
with serotonergic activity, but there is no evidence of such a relationship (Ebstein, Gritsenko, 
Nemanov, Frisch, Osher and Belmaker, 1997) whereas there is evidence of its link to 
gabaergic activity in the anterior cingulate cortex (Kim, Kim, Cho, Song, Bae, Hong, et al., 
2009). This area of the brain receives inputs from and issues outputs to the amygdala, which 
is a crucial structure regarding anxiety and fear, so that the volume of this area showed 
positive correlation with the amygdala volume (Pezawas, Meyer-Lindenberg, Drabant, 
Verchinski, Munoz, Kolachana, et al., 2005). Both structures, anterior cingulate cortex and 
amygdale, showed correlated activity in functional neuroimaging studies (Pillay, Gruber, 
Rogowska, Simpson, & Yurgelun-Todd, 2006) and evidence exists of the channels of 
connection between both structures (Kim & Whalen, 2009). What these findings imply is that 
harm avoidance reflects, ultimately, the activation and cortical modulation of structures of the 
limbic system and the taking of secure decisions, via its connection with the insula, as a 
critical neural substrate to instantiate aversive somatic markers that guide risk-taking 
decision-making behaviour (Paulus, Rogalsky, Simmons, Feinstein, & Stein, 2003). 

Reward dependence is hypothetically associated with noradrenergic activity, although the 
empirical evidence is contradictory (Curtin, Walker, Peyrin, Soulier, Badan and Schulz, 1997; 
Garvey, Noyes, Cook, and Blum, 1996). More recently it has been found that opiate receptor 
availability in the ventral striatum, a core area of the brain reward system, is directly 
correlated with reward dependence (Schreckenberger, Klega, Gründer, Buchholz, Scheurich, 
Schirrmacher, et al., 2008). If the anticipation of the reward is associated with dopaminergic 
activity, and, in consequence, with novelty seeking, the reward dependence would be 
associated with the gratification obtained by the behaviour in course, which manifests as 
individual differences in social attachment, dependence on the approval of others, and 
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sentimentality (Cloninger, Svrakic, & Przybeck, 1993) and opioid activity would mediate 
reward dependence in social contact behaviour via longer-lasting individual differences that 
can be clinically defined as human personality trait. Harm avoidance and reward dependence 
are found to correlate with decreased cerebral blood flow in various paralimbic and frontal 
and temporal regions (Sugiura et al., 2000).  

Persistence is a trait associated with the maintenance of behaviour despite receiving 
intermittent reinforcements, and it is especially linked to the neuronal interconnections 
between the prefrontal, orbitolateral and medial cortex and the ventral striatum (Gusnard, 
Ollinger, Shulman, Cloninger, Price, Van Essen et al., 2003). 

A very recent study (Gardinia, Cloninger, & Venneri, 2009), using Magnetic Resonance 
Imaging, has found that novelty seeking correlated positively with grey matter volume in 
frontal and posterior cingulate regions; harm avoidance showed a negative correlation with 
grey matter volume in orbito-frontal, occipital and parietal structures; reward dependence was 
negatively correlated with grey matter volume in the caudate nucleus and in the rectal frontal 
gyrus; persistence showed a positive correlation with grey matter volume in the precuneus, 
paracentral lobule and parahippocampal gyrus. Consequently, the authors consider that these 
results indicate that individual differences in the main personality dimensions may reflect 
structural variance in specific brain areas. However, it is not clear whether these differences 
are due, as Cloninger‘s theoretic model suggests, to genetically determined conditions, stable 

over time, or whether it might be that any observed morphological brain variability, rather 
than a predisposing factor which determines individual differences in personality traits, might 
be a byproduct of differences in personality traits, resulting from repeated behaviours and 
environmental exposures in the course of life. Although the authors opt for the original 
explanation, coherent with the model, we have evidence that, at least in addicts to substances, 
and via structural equations, some supposedly innate and stable dimensions, such as novelty 
seeking, are explained to a large extent on the basis of early environmental conditions 
(Lukasiewicz, Neveu, Blecha, Falissard, Reynaud, & Gasquet, 2008). 

Regarding character dimensions, it has been proposed that self-directedness would be 
associated with the prefrontal cortex and the superior functions (Cloninger, 2004, 2006), to 
the point that the definition of this dimension is superimposed over that of executive 
functions of the frontal lobe (Lezak, 1982), strictly representing a meta-variable of prefrontal 
functioning, which is presented at systematically low levels in addicts, regardless of whether 
or not they fulfil the criteria for a diagnosis on Axis II (Pedrero-Pérez, Ruiz-Sanchez-de-
León, Rojo-Mota, Olivar-Arroyo, Llanero-Luque, & Puerta-García, C., in press-a; Ruiz-
Sanchez-de-León, Pedrero-Pérez, Olivar-Arroyo, Llanero-Luque, Rojo-Mota, Puerta-García, 
in press; see Figure 2). 

Despite the proliferation of studies, we currently lack a neural map that allows us to 
interpret the traits in terms of brain functioning. On the basis of this lack, psychometric 
limitations are found for both the self-report questionnaires and the biochemical and 
neuroimaging tests, which provide indicators of poor validity. However, the studies already 
cited offer an encouraging starting point for future studies. This is one of the channels open 
for research in forthcoming years. 
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Figure 2. Relationship between variables of different conceptual areas 

Neuroscientific Perspective of Personality Disorders 

On the other hand, an attempt has also been made to find the neurophysiological basis of 
categorially formulated personality disorders, as well as their neuropsychological correlates. 
We will first review the most relevant findings in relationship with the two disorders most 
frequently linked with addiction: antisocial and borderline personality disorders. 

Subjects diagnosed with borderline personality disorder show deficits in cognitive 
processing, specifically in tasks that require sustained attention, spatial working memory, and 
executive functioning, decision-making and planning, as well as other difficulties of control 
of the affective response (Bazanis, Rogers, Dowson, Taylor, Meux, Staley, et al., 2002; 
Fertuck, Lenzenweger, Clarkin, Hoermann, & Stanley; 2006; Lenzenweger, Clarkin, Fertuck, 
Kernberg, 2004). Another study found that this diagnosis was associated with deficits on 
measures of nonverbal executive function and nonverbal memory but not with alternation 
learning, response inhibition, divergent thinking, verbal fluency, and verbal working memory, 
which suggests dysfunction of right hemisphere frontotemporal regions (Dinn, Harris, 
Aycicegi, Greene, Kirkley, & Reilly, 2004). These deficits and others, such as diminished 
regulation of impulsive behaviour in persons with this diagnosis may be associated with 
decreased glucose uptake in medial orbital frontal cortex (Soloff, Meltzer, Becker, Greer, 
Kelly, & Constantine, 2003). Deficits in attention and executive functions have been 
proposed as promising endophenotypic markers for this disorder, although it is necessary to 
consider it from an evolutionary perspective (Fertuck, Lenzenweger, & Clarkin, 2005). These 
findings allow us to affirm that the current diagnostic category is not adequately formulated, 
that a large number of the co-occurring disorders would be explained based on a 
neurocognitive formulation that takes the common substrates into account, and that the 
perspective of experimental psychopathology is that the features and symptoms of devastating 
clinical phenomena can be assessed and related to basic biological and psychological 
mechanisms and systems (Fertuck et al., 2006). Specifically, it has been proposed that there 
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are common neurobiological substrates to borderline personality disorder and addictive 
disorders, which seriously questions the utility of a dual diagnosis (Bornovalova et al., 2005). 

Subjects diagnosed with antisocial personality disorder perform significantly worse in 
tasks that assess executive functions (Morgan& Lilienfeld, 2000). In general terms, antisocial 
personality and psychopathy are associated with executive cognitive control deficits, similar 
to some of the findings we have reviewed in borderline personality disorder (Dolan & Park, 
2002). In a study of neuropsychological performance (Dinn & Harris, 2000) the subjects 
diagnosed with antisocial personality disorder showed greater neuropsychological deficits on 
measures sensitive to orbitofrontal dysfunction, deficits on the object alternation test may 
reflect an inability to effectively process feedback information regarding reward and 
punishment (i.e., the inability to successfully employ punishment cues to guide behaviour), 
subjects were electrodermally hyporesponsive to aversive stimuli, but they did not 
demonstrate performance deficits on classical tests of frontal executive function. Amygdala 
reactivity to emotional stimuli may discriminate borderline from antisocial individuals, who 
fail to show physiological activation to sad faces and lack empathy for the distress of others 
(Blair, Jones, Clark, & Smith, 1997). 

At the current time, sufficient evidence supports a neurobehavioral basis for borderline 
(Arza, Díaz-Marsá, López-Micó, Fernández de Pablo, López-Ibor, & Carrasco, 2009; 
Ruocco, 2005) and antisocial personality pathology (Morgan& Lilienfeld, 2000; Raine, 
Lencz, Bihrle, LaCasse, & Colletti, 2000), but also for other personality disorders 
(Voglmaier, Seidman, Niznikiewicz, Dickey, Shenton, & McCarley, 2005). In general terms, 
the involvement of the prefrontal cortex in the development of the different dysfunctional 
patterns of personality appears clear (Ruocco & Trobst, 2003). 

We know that brain injuries cause deep personality changes and that such changes 
acquire clinical manifestations that resemble the personality disorders described in the 
absence of brain damage (Castaño-Monsalve, González-Echeverri, Andrés-Cano, García, & 
Arizmendi, 2005). A study examined the relationship between personality disorders, 
measured with the MCMI-III and neuropsychological performance in classical tests, in 
patients who had suffered closed brain injury (Ruocco & Swirsky-Sacchetti, 2007), 
characterising the cognitive performance associated with each trait and with each pathological 
personality pattern. In addition, the authors found a unique set of relations between 
neuropsychological functioning and passive-aggressive (or negativistic personality disorder, a 
disorder listed in DSM-IV for further study) symptomatology: when depressive 
symptomatology was accounted for in the regression model, executive function remained the 
sole neuropsychological domain significantly associated with passive-aggressive traits. These 
findings suggest that passive-aggressive traits may be a more severe form of personality 
pathology with substantial deficits in higher-order regulatory and supervisory functions 
subserved primarily by the frontal lobes. Moreover,negativistic/passive-aggressive 
personality disorder usually appears with very high prevalences when samples of addicts are 
studied with self-report instruments, such as the different versions of the MCMI (Marlowe, 
Festinger, Kirby, Rubenstein, & Platt, 1998; Nadeau et al., 1999; Pedrero-Pérez et al., 2003). 
Some authors have suggested that this disorder is superimposed over the symptomatology 
inherent to substance abuse (Nadeau et al., 1999). Other studies find that it is a disorder with 
sufficient construct validity in order to be considered a clinical entity (Hopwood, Morey, 
Markowitz, Pinto, Skodol, Gunderson, et al., 2009). In a study performed on a sample of 
addicts in treatment (Pedrero-Pérez et al., 2006) a high prevalence of this disorder was found 
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(punctuation criterion in the MCMI-II of 33.3%, being the most punctuated scale at 15.9%) 
and was associated with the results in two questionnaires: the BFQ (Five Factor Model) and 
TCI-R (Cloninger‘s biosocial model). In the first, negativistic/passive-aggressive personality 
disorder was associated with high levels of extraversion and low levels of emotional stability 
(high neuroticism): in reality, it appeared as an attenuated form of borderline personality 
disorder. In relation to the second model, the disorder was associated with high levels of 
novelty seeking and harm avoidance, as well as the low levels in self-directedness 
characteristic of all the disorders. In the dimensional study of the MCMI-II, based on the 
nuclear items of each disorder, negativistic/passive-aggressive personality disorder was 
situated close to the aggressive/sadistic, borderline and antisocial disorders, and mid-way 
between these and paranoid, histrionic and narcisistic disorders (see Figure 1). This work 
concluded that the decision taken in the last edition of the DSM to relegate it to the entity of 
―category proposed for study‖ may paradoxically be hindering such study, so that the subjects 

who could be catalogued as negativist, are being diagnosed as antisocial – if aggressive, 
impulsive behaviours predominate – dominant and disruptive, as borderline – if problems of 
the emotional sphere predominate or are added – or as both – supporting a possible spurious 
comorbidity – or are included in the category, accessed with difficulty by research, of non-
specified personality disorder. 

Subsequent studies have found a strong correlation between this disorder and frontal 
symptomatology in daily life (Pedrero-Pérez, Ruiz-Sanchez-de-León, Rojo-Mota, Olivar-
Arroyo, Llanero-Luque, & Puerta-García, in press-b), which is congruent with the findings of 
the study of Ruocco & Swirsky-Sacchetti (2007). Taken as a whole, what these data suggest 
is that negativistic/passive-aggressive personality disorder in addicts to substances may 
represent the consequence of a personality change occurring as a consequence of the 
addiction itself and the executive dysfunction that accompanies it (and perhaps also explains 
and sustains it): the effects of the substances and of other conditions associated with addiction 
(e.g., stress) would alter corticofrontal functioning, favour the loss of control over behaviour, 
increase dysexecutive symptomatology in everyday life and result in ambivalent behaviour, 
which would be the result of the decompensation of previous stable patterns. This would also 
justify the proposal of Nadeau et al. (1999), who considered the superposition of these 
symptoms with those inherent to addiction, as well as the decrease in the severity of this 
disorder after a few weeks of treatment (Landry, Nadeau, & Racine, 1996; Zimmerman, 
1994). 

Ernst and Fudge (2009) have proposed a developmental neurobiological model of 
motivated behaviour. According to their Fractal Triadic Model, motivated behaviour is 
governed by a carefully orchestrated articulation among three systems, approach, avoidance 
and regulatory. These three systems map to distinct, but overlapping, neural circuits, whose 
representatives are the striatum, the amygdala and the medial prefrontal cortex. Ultimately, 
motivated behaviour would be the consequence of the modulation exercised by the prefrontal 
cortex on the inputs received from the other two structures. Approach or flight before certain 
stimuli would be a decision modulated by cortical structures, the function of which would be 
to inhibit one or another of the subcortical structures. Should the functioning of the prefrontal 
cortex not be appropriate, it is most probable that the deregulated behaviour would opt 
alternatively and chaotically for approach or avoidance. This ambivalence suggests an 
explanation to the finding, already confirmed, of the simultaneous elevation of traits such as 
novelty seeking and harm avoidance in the negativistic/passive-aggressive profile. When this 
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pattern is stable over time, it is possibly associated with an inadequate learning of frontal 
control mechanisms, possibly deriving from a family history characterised by unstable 
attachment, inconsistent educational guidelines, non-contingent reinforcement or other factors 
(Millon & Davis, 1996). However, it is also possible that executive dysfunction is a product 
of addiction (Hester & Garavan, 2004; Verdejo-García, A., Bechara, A., et al., 2006) and, to 
this extent, the deregulation of the subcortical structures represents an ensuing condition that 
explains both the increase in traits that habitually present a negative correlation (novelty 
seeking and harm avoidance), and their expression in an ambivalent behaviour pattern 
chaotically oscillating between approach and avoidance, between aggression and flight, as is 
the case of the negativistic/passive-aggressive and borderline personality disorders (Pedrero et 
al., 2006). 

Therefore, it is appropriate to think that certain personality patterns may be the 
consequence of an evolutionary history marked by early stressful experiences, which interact 
with genetic predispositions, which result in stable physiological changes (e.g., cortisol 
rhythms), in maladaptive brain functioning (e.g., executive dysfunction) and which modulate 
stable personality patterns that favour addiction (Caspi et al., 2002; Flory, Yehuda, Grossman, 
New, Mitropoulou, & Siever, 2009; Gabbard, 2005). But we also know that acute stress is a 
crucial element in the development and maintenance of addiction (Koob, 2008) and that the 
consequence of acute-maintained or chronic stress on brain functioning is an alteration in the 
structure and functioning of the cerebral cortex (Corominas, Roncero, & Casas, 2010; Dias-
Ferreira, Sousa, Melo, Morgado, Mesquita, Cerqueira, et al., 2009; Liston, McEwen, & 
Casey, 2009). We also know that maintained stress may be due not only to the 
pharmacological effects of the substances, but also to the stimulatory restriction that 
accompanies addiction (Stairs & Bardo, 2009). We also know of some studies that find a 
reduction in the thickness of the prefrontal cortex the magnitude of which correlates with the 
time of consumption of the substance, but not with the age of commencement of the 
consumption, which allows us to attribute it with higher probability to effects related to 
consumption and not to previous conditions that may favour it (Makris, Gasic, Kennedy, 
Hodge, Kaiser, Lee, et al., 2008).  

 

 

Figure 3. Interactive model of personality and addiction 
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From this perspective, part of the symptomatology detected in the assessment of addicted 
subjects must be considered in terms of organic damage or more or less stable neurological 
alteration, but not in terms of personality. For example, the damage in the frontal lobe favours 
decision making based on utilitarian moral judgements (Koenigs, Young, Adolphs, Tranel, 
Cushman, Hauser, et al., 2007), the appearance of uninhibited, aggressive and explosive 
behaviours, affective instability, apathy, paranoia and perseverance (Max, Levin, Schachar, 
Landis, Saunders, Ewing-Cobbs, et al., 2006; Max, Robertson, & Lansing, 2001) and the loss 
of conscience regarding the inherent difficulties (Rankin, Baldwin, Pace-Savitsky, Kramer, & 
Miller, 2005). All of these are signs habitually known in the addiction clinic. 

A Key Difference: Recovery 

This neuroscientific perspective of addiction and its relationship with personality 
disorders necessarily requires consideration that both share, to a considerable extent, common 
substrates: certain personality traits favour the approach to substances, the repetition of 
consumptions and the establishment of maladaptive habits; but also that the addiction itself 
(understood as a pattern of repeated behaviour and its consequences, not only 
neuropharmacological) generates post-exposure effects that result in neurological changes 
which modify the behaviour, altering the previous personality, in the same terms that can be 
observed in brain damage of different etiology (Yücel, Lubman, Solowij, & Brewer, 2007). 
This conception of addiction as neurobehavioral self-powered complex differs perceptibly 
from previous conceptions that were limited to a mere symptomatological observance of the 
concurrence of manifestations of various types, configuring a simplistic vision of mere 
comorbidity or self-medication.  

However, a crucial difference is that the changes generated as a consequence of the 
addictive process are to a great extent reversible, unlike those produced by other causes 
(traumatic, degenerative, tumoural, etc.). Despite the fact that the alterations may persist 
during long periods of time (Tanabe, Tregellas, Dalwani, Thompson, Owens, Crowley, & 
Banich, 2009), and therefore deficits may be seen in the neuropsychological performance 
(Prosser, Eisenberg, Davey, Steinfeld, Cohen, London, et al., 2008; Rapeli, Fabritius, Kalska, 
& Alho, 2009), we also have solid evidence that the structural recovery of the affected brain 
areas begins very early in the abstinence (Bartsch, Homola, Biller, Smith, Weijers, Wiesbeck, 
et al., 2007) and that the neuropsychological performance may become similar to that of 
controls in the absence of treatment (Selby & Azrin, 1998). We know that this recovery may 
be favoured by certain pharmacological interventions (Vocci, 2008) but also by means of 
cognitive training (Draganski, Gaser, Busch, Schuierer, Bogdahn, & May, 2004) which 
allows recovery even of the cortical substrate most closely linked to addiction (McNab, 
Varrone, Farde, Jucaite, Bystritsky, Forssberg, et al., 2009). And this without considering that 
the majority of addicts abandon the habit and return to their daily activity without even 
requiring professional attention (Carballo, Fernández-Hermida, Secades-Villa, Sobell, Dum, 
& García Rodríguez, 2007). Moreover, mention has already been made in another section of 
the considerable remission rates of personality disorders diagnosed at the onset of a treatment. 
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CONCLUSIONS 

In accordance with that expressed above we can summarise that: 
 
1. Personality disorders do not constitute, as they are formulated at present, a category 

with sufficient construct validity: the stability over time of the diagnoses is low, 
which is not coherent with the supposed stability of personality. 

2. The stability of the diagnoses of personality disorders in addicts is even lower: the 
symptoms disappear after extremely short periods of time. 

3. Even though many researchers advocate a reformulation of Axis II disorders, which 
takes into account the more stable traits, instead of the symptoms and behaviours 
present at the time of assessment, this would not solve the problem of diagnosis in 
addicts: the addiction itself (understood as a process) modifies traits that are 
considered stable (e.g., impulsivity). 

4. A neurological and neuropsychological perspective is required for the understanding 
of personality, its disorders and complex phenomena such as addiction. The 
phenomenological classifications are insufficient and induce error, considering as 
‗comorbidity‘ what are, in neurological terms, unitary phenomena, product of a 

common etiopathogeny. As Goldberg (2009) points out: ―Our personality is 

determined to a large extent by our neurobiology, and personality disorders, unlike 

skin disease, are caused by changes in the brain. The frontal lobes have more to do 

with our „personalities‟ than any other part of the brain, and frontal lobe damage 

produces profound personality change‖ (p. 156). 
5. Addiction should be considered as a process that alters brain functioning, especially 

that of the prefrontal cortex. Consequently, addiction alters the previous personality 
of the patient and the product cannot be considered a ‗personality disorder‘, but a 

change of personality of neurological origin. Experience in the clinic allows as to 
remember how, very frequently, we hear patients declare that ―I was never like that‖, 

or members of their families stating that ―this is not my son, he has never behaved 

like this before‖. 
6. This change is less severe than that observed in other neuropsychiatric disorders, 

such as schizophrenia (―We conclude that relative to other psychopathological 

disorders – such as schizophrenia – the severity of neuropsychological impairment in 

cocaine addiction is modest, albeit not indicative of the absence of neurocognitive 

dysfunction. The impact of such small differences in performance on quality of life, 

and possibly of craving and relapse, may be substantial‖; Goldstein, Leskovjan, 

Hoff, Hitzemann, Bashan, Khalsa, et al., 2004) and may be reversed, to a greater or 
lesser extent, if reversal is achieved of the neurological and neuropsychological 
changes produced by the addictive process.  

7. From this neuroscientific perspective, the available bibliographic data must be 
reviewed in a new direction. Far from two morbid entities co-existing (in Spanish 
speaking countries the unacceptable concept of ‗dual pathology‘ is becoming 

popular), what the data suggest is that addicts request treatment when the conditions 
(environmental, psychological and metabolic) are critical, and access the treatments 
in a situation that makes the learning of new behaviours impossible, which may 
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justify the high rates of relapse habitually observed on the treatment programmes 
(―… the greatest impairment occurs initially during early treatment when therapy is 

the most intense. Thus there may be a temporal mismatch between the learning that 

is expected of the patient and his or her ability to process and retain new material 

that constitutes the therapeutic approach‖; Vocci, 2008). The introduction, in these 

initial phases of the treatments, of cognitive training programmes, supported by 
drugs that modulate the altered functions (without blocking the learning capacities) 
and a psychotherapeutic intervention of a motivational nature, may improve the 
conditions of adherence of the patients and favour their subsequent inclusion, once 
they have recovered the necessary cognitive conditions, in more demanding 
programmes, such as the relapse prevention. 

 
Consequently, there is sufficient empirical evidence to affirm that when an addict is 

assessed it is not his personality, as this construct is defined in the various disciplines and 
classifications, that is really explored, but the additive product of the stable traits that 
characterise his habitual pattern of behaviour plus those other traits, or exacerbation of traits, 
which are the product of his consumption behaviour. The studies that explore the 
‗comorbidity‘ between addiction and personality disorders must be reviewed in the light of 
new neuroscientific knowledge. Methods of assessment are required that take these aspects 
into account, in the line of certain methods already proposed (Rounsaville, Kranzler, Ball, 
Tennen, Poling, & Triffleman, 1998), able to measure personality beyond the circumstantial 
changes with criteria based on scientific evidence (Widiger & Samuel, 2005). 
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ABSTRACT 

The aim of this chapter is to update the status of the art of the relationship between 
morningness-eveningness preference and personality. To this end, keeping in mind the 
wide number of personality models available in literature, this chapter discusses three of 
them: 1) Eysenck‘s model; 2) Big Five model; 3) Cloninger‘s model. On the basis of 

main data reported in papers, it is suggested that future studies should focus on the 
Cloninger‘s psychobiological model of personality because it takes into account both 

biological (temperament dimensions) and socio-cultural (character dimensions) aspects, 
being thus useful to address their respective importance linking circadian rhythms with 
personality characteristics. To this aim, cross-cultural comparisons are specifically 
needed. Implications of this chapter in several applied areas are also discussed. 

INTRODUCTION 

Chronobiology has clearly shown that living creatures have one or more ―endogenous 

clocks‖ or ―endogenous biological clocks‖ (Gillette &Sejnowski, 2005). From the 
chronobiological perspective, biological functions‘ rhythms are driven by those endogenous 

oscillators. The term ―circadian‖ was used for the first time by Franz Halberg in 1959 

describing the approximation to the 24 hours of an endogenous rhythm. However the timing 
of rhythms generated by biological clocks shows interindividual differences between humans.  

One of the most robust individual differences in circadian rhythms is circadian 
preference, which is described by a continuum between two extremes (Natale & Cicogna, 
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2002): morning types (occasionally labelled ―larks‖) go to bed and awake early; evening 

types (at times labelled ―owls‖) have later bedtime and wake up time and are tired when 

waking up. Intermediate types or neither types represent the larger part of the population 
(around 60%-70%) and demonstrate patterns of behaviour being a part of an intermediate area 
between the two extreme types of this continuum. Chronotypes mainly differ in their 
circadian phase which is delayed in evening than morning types (Mongrain et al., 2004).Even 
if phase differences could be explained by individual‘s life style, this kind of relationship 
between circadian period and circadian preference has been detected from a physiological 
(Duffy et al., 2001) and molecular point of view (Brown et al., 2008), and also when extreme 
circadian types were examined under constant routine conditions (Kerkhof & Van Dongen, 
1996). 

Circadian preference changes over the individual‘s life. Morning preference is more 

frequent up to 10 years and after 50 years (Roenneberg et al., 2004). Adolescence is 
characterized by a shift from a prevalent morning preference to an evening preference 
(Carskadon et al., 1993; Diaz-Morales et al., 2007; Ishihara et al., 1990; Laberge et al., 2001; 
Tonetti et al., 2008; Yang et al., 2005). This shift started from the age of 12–13 years in 
different cultures (Caci et al., 2005c; Carskadon et al., 1993; Gau & Soong, 2003; Ishihara et 
al., 1990; Laberge et al., 2001; Park et al., 1999; Russo et al., 2007; Shinkoda et al., 2000; 
Tonetti et al., 2008), pointing out a crucial role of biological aspects. This shift ended at 
around 18–20 years, and it has been assumed that the conclusion of this process could be 
considered as a possible marker of the end of adolescence (Roenneberg et al., 2004; Tonetti et 
al., 2008). 

Gender is another variable thought to be able to affect circadian typology. Some papers 
have highlighted no significant gender differences in morningness-eveningness preference 
(Greenwood, 1994; Neubauer, 1992). However some studies involving large samples have 
shown that women are significantly more morning types than men (Adan & Natale, 2002; 
Chelminski et al., 1997; Lehnkering & Siegmund, 2007; Tonetti et al., 2008). Confirming 
these results, Natale and Danesi (2002) reported that sleep phase difference between males 
and females is statistically significant but quantitatively small. Thus gender differences in 
circadian typology have been highlighted in large samples only. Due to the relatively low 
prevalence of extreme circadian types in the general population, the sample size may have an 
effect on the power of statistical tests used to detect the association between gender and 
circadian preference. 

Moreover the age variance in the sample might determine the inconsistency in results 
(Caci et al., 2005a). Randler (2007) has shown that a large variance in age within a study 
covered gender differences. Apparently this is due to the systematic changes in sleep timing 
over the life span which tend to obscure individual differences. Randler (2007) suggested that 
studies detecting the relationship between gender and sleep timing should preferably provide 
the same mean age for both genders. 

Most of the results quoted above has been highlighted in studies using self-reporting tools 
of circadian preference, many of which have been validated with external criterion (Caci et 
al., 2008). In spite of the high number of available circadian questionnaires, the currently 
most used tool in chronopsychology is the Morningness-Eveningness Questionnaire (Horne 
& Östberg, 1976). 
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The Morningness-Eveningness Questionnaire has been also adapted to assess 
morningness-eveningness preference in children and adolescents: the Morningness-
Eveningness Questionnaire for Children and Adolescents (Ishihara et al., 1990). 

In the last years circadian preference has been related with several behavioural aspects, 
such as school and academic performance, alcohol and tobacco use, involvement in risky 
behaviours. More specifically, Randler and Frech (2009) have shown that circadian typology 
can affect school performance of adolescents, with morning types performing better in school 
achievement. Fernandez-Mendoza et al. (2010) confirmed these data in a sample of university 
students, showing that evening types reported more often than morning types poorer memory 
and the need to get more sleep as necessary to improve their academic performance. As 
regards tobacco and alcohol use, Randler (2008a) highlighted that German university students 
smokers tended towards evening preference and consumed more alcohol. Similar results have 
been detected in a Spanish population of university students (Fernandez-Mendoza et al., 
2010), with evening types reporting more frequent use of tobacco and alcohol on daily basis 
than morning types. Referring to the involvement in risky behaviours, Tonetti et al. (2010) 
reported that both Italian and Spanish evening types are more sensation seekers than morning 
types. Thus evening types show higher tendency to engage in risky behaviour than morning 
types, also as shown above referring to tobacco and alcohol consumption.   

Several research papers have investigated the relationship between circadian typology 
and personality and are reported in three reviews. Those reviews did not focus only on 
personality differences between circadian types, but also examined the relationship between 
circadian preference on one hand and other aspects as gender and age on the other. The first 
one was carried out by Kerkhof in 1985, where the studies on the association between 
circadian preference and the Eysenck‘s personality factor of introversion-extraversion were 
analysed. Even if non significant in most cases, those studies showed a negative correlation 
between morningness and extraversion. However Kerkhof concluded that those results did not 
support the idea of a direct relationship between circadian typology and introversion-
extraversion. A second review was put forward by Tankova, Adan and Buela-Casal in 1994. 
Also those authorsanalyzed the Eysenck‘s personality model, showing that eveningness and 
extraversion were probably indirectly linked. The last review on this issue was published in 
2008 by Cavallera and Giudici. Those authors also discussed one study referred to the 
Cloninger‘s personality model (Caci et al., 2004), which showed that morningness was 

positively related with persistence and negatively with novelty seeking.  
Because human behaviour mainly reflects personality features, this chapter aims to 

update the status of the art of the relationship between morningness-eveningness preference 
and personality, with reference to the following three models: 1) Eysenck‘s model; 2) Big 

Five model; 3) Cloninger‘s model. This minireview focuses on these models because they are 
the most frequently used in the chronopsychological research and because it is extremely hard 
to analyse all those available in literature, since their wide number. For example two models 
excluded from this chapter are the Zuckerman‘s Alternative Five Factor (Zuckerman et al., 

1993) and Millon‘s (Millon, 1994) models. 



Lorenzo Tonetti 40 

CIRCADIAN PREFERENCE AND EYSENCK’S PERSONALITY MODEL 

The three-factors Eysenck model derives from a psychobiological approach to personality 
and is based on three personality dimensions: extraversion, neuroticism and psychoticism 
(Eysenck, 1967; Eysenck et al., 1985). The extraversion components are sociability and 
impulsivity. Neuroticism describes the emotional stability and psychoticism dimension allows 
us to detect conduct disorders and their level. The Eysenck Personality Questionnaire 
(Eysenck & Eysenck, 1975) identifies the three Eysenck personality factors. A revised 
version of this tool has been proposed (Eysenck Personality Questionnaire-revised) (Eysenck 
et al., 1985) and has been translated in several languages. 

As stated above, the association between circadian typology and three Eysenck‘s 

personality factors was firstly analysed in the reviews by Kerkhof (1985) and Tankova et al. 
(1994). More specifically, some studies have shown a positive relationship between 
extraversion and eveningness (Adan, 1992; Mecacci et al., 1986; Neubauer, 1992), while 
others, with regard to the neuroticism dimension (Mura & Levy, 1986; Neubauer, 1992), have 
highlighted that evening types are more neurotic than morning types. On the contrary 
Mecacci et al. (1986) found a higher neuroticism degree in morning versus evening types, 
while, with regard to psychoticism, evening types scored higher than morning types. 

Only three studies have been published since the last review referred to this personality 
model and are shown in Table 1. The research report by Mitchell and Redman (1993) 
confirmed a positive association between extraversion and eveningness (Adan, 1992; Mecacci 
et al., 1986; Neubauer, 1992), showing no differences between extreme circadian types in 
neuroticism dimension and a higher psychoticism level in evening than morning types 
(Mecacci et al., 1986). These results have been confirmed only referring to the psychoticism 
dimension in the study by Mecacci and Rochetti (1998). Moreover Langford and Glendon 
(2002) showed a higher degree of extraversion in evening types and higher neuroticism scores 
in morning types (Mecacci et al., 1986). 

The higher extraversion degree in evening types has not always been detected, also as 
shown in Table 1. The reviews put forward by Kerkhof (1985) and Tankova et al. (1994) 
highlighted that the relationship between morningness-eveningness and introversion-
extraversion may reflect an indirect, rather than a direct association. It has been suggested that 
this association could be detected separately considering sociability and impulsivity 
components of extraversion (Eysenck & Eysenck, 1963) and that arousal may modulate this 
relationship. More specifically, Blake (1967) showed a phase advance of body temperature 
rhythm in introverts and assumed a time of day effect with introverts executing better in the 
morning (high arousal) on one hand and on the other extraverts executing better in the 
evening (high arousal). Revelle et al. (1980) supposed that interactive effects of time of day, 
arousal and impulsivity may be due to an association between impulsivity and circadian 
arousal rhythm phase, with individuals high in impulsiveness characterized by a delayed peak 
arousal than those low in impulsiveness. Following this hypothesis, high impulsivity but not 
high sociability should be linked to eveningness (Caci, et al., 2004; Caci et al., 2005b; 
Neubauer, 1992).However Larsen (1985) found that MEQ scores were negatively associated 
with sociability, but not impulsivity. Moreover other papers linked the observed time of day 
effects to sociability component (Matthews, 1988; Wilson, 1990). Thus the results about the 
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suggested modulating role of impulsivity on the relationship between eveningness and 
extraversion are not conclusive. 

As regards neuroticism dimension, the higher prevalence of this personality factors in 
evening types (Table 1) may be related to the association between eveningness and anxiety 
symptoms (Gaspar-Barba et al., 2009). However Langford and Glendon (2002) showed a 
positive association between morningness and neuroticism, confirming previous data reported 
by Mecacci et al. (1986). The  discrepancy between results shown in Mecacci and Rochetti 
(1998) and Langford and Glendon (2002) papers could be probably due to the different age of 
their samples. In fact Mecacci and Rochetti (1998) studied a sample of university students, 
while Langford and Glendon (2002) have taken into account adult participants.  

Finally the positive association between eveningness and psychoticism (Table 1) may be 
due to the relationship between eveningness and different types of psychopathology: bipolar 
disorder (Hakkarainen et al., 2003; Wood et al., 2009), depression (Chelminski et al., 1999; 
Drennan et al., 1991; Gaspar-Barba et al., 2009; Hidalgo et al., 2009), drug addiction (Adan, 
1994) and seasonal depression (Johansson et al., 2003; Natale et al., 2005). 

CIRCADIAN PREFERENCE AND BIG FIVE PERSONALITY MODEL 

The Big Five model provides valuable insights into the domain of personality and is one 
of the most used models for personality classification (Costa & McCrae, 1992). It derives 
from a psycholexical approach. The five factors are: extraversion, agreeableness, 
conscientiousness, neuroticism and openness. Extraversion is represented by facets such as 
activity, assertiveness, and self-confidence. Agreeableness refers to concern and sensitiveness 
toward others and their needs. Conscientiousness refers to self-regulation in both proactive 
and inhibitory mode. Neuroticism refers to the inability to cope adequately with one‘s own 

anxiety and emotionality and to control irritation and anger. Openness refers to propensity to 
novelty, tolerance of different values,interest toward different habits and lifestyles. The Big 
Five Questionnaire-2 (Caprara et al., 2007) is frequently used to assess the big five 
personality factors and includes 134 items on a 5-point Likert scale: 24 items for each of the 5 
factors and 14 items belonging to a Lie scale.  

All studies published on this personality model are relatively recent and are shown in 
Table 2. These papers (DeYoung et al., 2007; Gray & Watson, 2002; Hogben et al., 2007; 
Jackson & Gerard, 1996; Randler, 2008b; Tonetti et al., 2009) showed similar results 
referring to two personality domains, in spite of the different instruments used to assess 
circadian typology (Morningness-Eveningness Questionnaire and Composite Scale of 
Morningness): no difference between extreme circadian types in extraversion and a higher 
conscientiousness level in morning than evening types. The fact that these research papers 
employed different circadian preference self-reporting tools is not a limitation mainly for two 
reasons. Firstly, Morningness-Eveningness Questionnaire and Composite Scale of 
Morningness have shown to have good convergent validity (Caci et al., 2009b), so they 
measure the same construct. Secondly DeYoung et al. (2007), who used the Morningness-
Eveningness Questionnaire, obtained the same results as Randler (2008b) who used the 
Composite Scale of Morningness.  



 

Table 1. Review of the studies that have explored the relationship between the  

three Eysenck personality factors and circadian preference 

Authors Year Participants Participants‘ nationality Extreme circadian 
types Tools Extraversion Neuroticism Psychoticism 

Mitchell and Redman 1993 116 (44 M;72 F) Australian 47 MT (11 M; 36 F) 
69 ET (33 M; 36 F) MEQ; EPQ ET>MT N.S. ET>MT 

Mecacci and Rochetti 1998 232 (111 M; 121 F) Italian Not specified MEQ; EPQ N.S. ET>MT ET>MT 
Langford and Glendon 2002 101 (28 M; 73 F) Australian 35 MT; 33 ET MEQ; EPQ-R ET>MT MT>ET Not specified 

Abbreviations: M = male; F = female; MT = morning type; ET = evening type; MEQ = Morningness-Eveningness Questionnaire; EPQ = Eysenck Personality 
Questionnaire; EPQ-R = Eysenck Personality Questionnaire-Revised. 

Participants of these studies were university students, except for Langford and Glendon work which examined a university administrative staff.  

Table 2. Review of the studies that have analysed the association between the Big Five personality model and circadian typology 

Authors Year Participants Participants‘ 

nationality 
Extreme 

circadian types Tools Extraversion Agreeableness Conscientiousness Neuroticism Openness 

Jackson 
and Gerard 1996 360 (132 M; 

228 F) United States 113 MT 
122 ET 

CSM; 
JACLM N.S. N.S. MT>ET N.S. N.S. 

Gray and 
Watson 
 

2002 334 (121 M; 
213 F) United States Not available* 

Sleep Log; 
adapted form 
of NEO-PI 

N.S. N.S. MT>ET N.S. N.S. 

DeYoung 
et al. 2007 279 (87 M; 

192 F) Canadian Not specified MEQ; BFI N.S. MT>ET MT>ET 
 ET>MT N.S. 

Hogben et 
al. 2007 617 (205 M; 

412 F) British Not specified MEQ; NEO-
FFI N.S. MT>ET MT>ET N.S. ET>MT 

Randler 2008
b 

1231 (579 M; 
625 F) German Not specified CSM; BFI-10 N.S. MT>ET MT>ET ET>MT N.S. 

Tonetti et 
al. 
 

2009 
503 (223 M; 
280 F) 
 

Italian 

104 MT (45 M; 
59 F) 
105 ET (45 M; 
60 F) 

MEQ; BFO N.S. N.S. MT>ET 
 ET>MT N.S. 

Abbreviations: M = male; F = female; MT = morning type; ET = evening type; CSM = Composite Scale of Morningness; MEQ = Morningness-Eveningness 
Questionnaire; JACLM = John‘s Adjective Check List Markers; NEO-PI = NEO-Personality Inventory; BFI = Big Five Inventory; NEO-FFI = NEO-Five 
Factor Inventory; BFI-10 = short version of the Big Five Inventory with 10 items; BFO = Big Five Observer. 

Most participants of these studies were university students. * Authors did not directly determine circadian preference, but used a sleep log. 



 

Table 3. Review of the studies that have examined the link between Cloninger’s personality dimensions and circadian preference 

Authors Year Participants Participants‘ 

nationality 

Extreme 
circadian 

types 
Tools HA NS RD PS SD C ST 

 
Caci et al. 

 
2004 

 
129 M 

 
French 

 
Not specified 

 
CSM; 
TCI 

 
N.S. 

 
ET>MT 

 
N.S. 

 
MT>ET 

 
N.S. 

 
N.S. 

 
N.S. 

 
Adan et al. 

 
2010 

 
862 (362 
M; 500 F) 
 

 
Spanish 

 
155 MT (60 
M; 95 F) 
184 ET (86 
M; 98 F) 

 
MEQr; 
TCI-56 

 
MT>ET 

 
ET>MT 

 
N.S. 

 
MT>ET 

 
MT>ET 

 
N.S. 

 
N.S. 

Abbreviations: M = male; F = female; MT = morning type; ET = evening type; CSM = Composite Scale of Morningness; MEQr = reduced version of the 
Morningness-Eveningness Questionnaire; TCI = Temperament and Character Inventory; TCI-56 = reduced Temperament and Character Inventory; HA= 
harm avoidance; NS = novelty seeking; RD = reward dependence; PS = persistence; SD = self-directedness; C = cooperativeness; ST =  self-transcendence.  

Participants of these studies were university students. 
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Since the works shown in Table 2 were led in different countries, it is possible that 
biological factors play a primary role in determining the association between personality and 
circadian preference, not directly confirming the plausibleness of the neurobiological model 
of personality put forward by DeYoung (2006) and DeYoung et al. (2002, 2007). This model, 
based on the Big Five, connects the metatrait stability (combination of neuroticism reversed, 
agreeableness, conscientiousness) with variability in serotonergic function, and the metatrait 
plasticity (combination of extraversion and openness) with variability in dopaminergic 
function. High serotonergic function was linked with lower levels of neuroticism in healthy 
females (Brummett et al., 2008) and in healthy males neuroticism and conscientiousness were 
related, negatively and positively, with high serotonergic function (Manuck et al., 1998). 
Bearing in mind that metatrait stability is linked to morningness (DeYoung et al., 2007) and 
serotonin is implicated in stabilization of circadian rhythms in Drosophila (Yuan et al., 2005), 
mammalians (Edgar et al., 1993) and maybe humans too, it is possible to hypothesize that 
higher degrees of serotonin correspond to higher levels of stability and morningness. This 
model could be further corroborated by the association between decreased levels of serotonin 
and depression on one hand (Owens & Nemeroff, 1994) and depression and evening 
preference on the other (Chelminski et al., 1999; Drennan et al., 1991; Gaspar-Barba et al., 
2009). Hence low serotonergic degrees might be linked to eveningness.  

Two studies shown in Table 2 completely agree with this model (DeYoung et al., 2007; 
Randler, 2008b), other two (Gray & Watson, 2002; Jackson & Gerard, 1996) have shown that 
one component of the supposed metatrait stability was linked to morningness and the 
remaining have highlighted the expected relationship for two personality factors on three 
(Hogben et al., 2007; Tonetti et al., 2009). The lack of a complete agreement between the 
model of DeYoung and empirical data is not surprising since it rarely occurs and it could be 
judged satisfactory that four studies on six have shown the supposed relationship at least for 
two personality dimensions on three. 

However the Big Five Questionnaire-2 as well other instruments that assess the Big Five 
personality domains grow out from a psycholexical approach and thus do not seem adequate 
to explore the plausibility of the neurobiological model put forward by DeYoung. On the 
contrary to this aim it might be more valuable employing a self-reporting tool as the 
Temperament and Character Inventory (Cloninger et al., 1994), which derives from a 
psychobiological model of personality (Cloninger et al., 1993). To this end, the next 
paragraph reviews the studies that have dealt with the relationship between circadian 
preference and the Cloninger‘s personality dimensions. 

CIRCADIAN PREFERENCE AND CLONINGER’S PERSONALITY MODEL 

The psychobiological model of personality put forward by Cloninger et al. (1993) 
considers personality as the result of the interaction between temperament and character. 
Temperament is considered as inherited manifesting itself early in development, while 
character is thought to be less inheritable than temperament and to develop during life, getting 
structured through learnt socio-cultural mechanisms. There are four dimensions of 
temperament (novelty seeking, harm avoidance, reward dependence, and persistence) and 
three dimensions of character (self-directedness, cooperativeness, and self-transcendence). 
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Novelty seeking is related with the system of behavioural activation or reward. Harm 
avoidance reflects the activity of the system of behavioural inhibition or punishment. Reward 
dependence is related to social reinforcement and sensitivity to social stimuli. Persistence 
implies the tendency to maintain behaviour in extinction conditions. Self-directedness 
represents the capacity to regulate behaviour in order to adjust it to one‘s principles, goals and 

personal beliefs. Cooperativeness involves the subject‘s prosocial behaviour as a measure of 

social adaptation. Self-transcendence is related to the identification with what is conceived as 
essential and consequential parts of a unified whole. The Temperament and Character 
Inventory (Cloninger et al., 1994) is an useful self-reporting tool of the Cloninger‘s 

psychobiological model, as well as other formats of this inventory: the Temperament and 
Character Inventory-Revised (Fossati et al., 2007) and the reduced Temperament and 
Character Inventory (Adan et al., 2009). 

The relationship between morningness-eveningness preference and Cloninger‘s 

personality dimensions has been rarely investigated. In fact only two studies examined that 
association (see Table 3). The first one was led by Caci et al. (2004) which showed that 
morningness in a sample of French university students was positively linked with persistence 
and negatively with novelty seeking. Adan et al. (2010) confirmed these results in a sample of 
Spanish university students and expanded the differences between extreme circadian types 
also to harm avoidance and self-directedness dimensions, where evening types scored lower 
than morning types.  

The relationship between circadian preference and temperament dimensions seems thus 
quite similar in French (Caci et al., 2004) and Spanish (Adan et al., 2010) university students, 
in spite of the different self-reporting tools of circadian preference (the reduced version of the 
Morningness-Eveningness Questionnaire in Adan et al. paper versus the Composite Scale of 
Morningness in Caci et al. work) and the Cloninger‘s personality dimensions (the reduced 
Temperament and Character Inventory in Adan et al. work rather than the full Temperament 
and Character Inventory in Caci et al. study). Bearing in mind that circadian preference is 
mainly linked with genetic and biological aspects (Barclay et al., 2010; Hur, 2007; Lee et al., 
2007; Roenneberg et al., 2004; Tonetti et al., 2008; Vink et al., 2001), these data could 
confirm that temperament dimensions are inherited manifesting themselves early in 
development (Cloninger et al., 1993). 

CONCLUSION 

On the basis of this chapter, it is possible to suggest that future studies should focus on 
the Cloninger‘s psychobiological model of personality, for several reasons. Firstly because 

this model takes into account both biological (temperament dimensions) and socio-cultural 
(character dimensions) aspects and thus it could be useful aiming to address their respective 
importance linking circadian rhythms with personality characteristics. Secondly because 
circadian preference is associated not only with biological and genetic (Barclay et al., 2010; 
Hur, 2007; Lee et al., 2007; Roenneberg et al., 2004; Tonetti et al., 2008; Vink et al., 2001) 
but also with socio-cultural (Adan & Natale, 2002; Diaz-Morales & Randler, 2008; Randler 
& Diaz-Morales, 2007) factors, and Cloninger‘s model considers both those aspects, contrary 

to the Eysenck and Big Five models. Moreover the Eysenck‘s model seems to be less reliable 
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than the Cloninger‘s model, since studies detecting circadian preference differences in the 

three factors model led to contradictory results (Kerkhof, 1985; Tankova et al., 1994), as also 
shown in this chapter.   

In order to detect the role of biological and socio-cultural factors in the association 
between circadian typology and personality features, further studies should perform some 
cross-cultural comparisons. Indeed in this way it will be possible to ascertain the effects of 
biological (such as circadian typology) and socio-cultural (such as nationality) dimensions. 
On the basis of the fact that temperament dimensions are considered as innate, morningness-
eveningness preference is attended to influence more temperament than character personality 
dimensions. Moreover if biological factors play the main role in regulating the association 
between circadian preference and temperament dimensions, then future research papers 
should report similar data to those shown by Caci et al. (2004) and Adan et al. (2010). On the 
contrary, considering that character dimensions are less inheritable and more affected by 
socio-cultural factors, it is possible to assume that nationality will have a more marked effect 
on character than temperament domains.  

Moreover future cross-cultural comparisons should examine societies with a different 
timing of human activities aiming to detect if this change could be related to a different 
association between circadian preference and personality features. In fact the higher novelty 
seeking observed in evening types could be in some measure accounted by social jetlag 
(Wittmann et al., 2006), which is thought as the difference between social and biological 
time. The social jetlag is higher in evening types because their endogenous sleep-wake 
rhythm generally does not adjust to social timetables. Thus evening types could attempt to 
balance the negative effects of social jetlag (as sleepiness) performing risky behaviors, aiming 
to preserve an adequate arousal level. 

Another still open question regards the age changes in circadian preference, with evening 
preference more frequent than morning preference in young adults (Tonetti et al., 2008) and 
the opposite during adulthood (Roenneberg et al., 2004). Furthermore also temperament and 
character dimensions vary with age. In fact a decline in novelty seeking between young 
adulthood and adulthood was observed (Mikolajczyk et al., 2008; Trouillet & Gana, 2008). It 
is interesting to note that the developmental pathways of eveningness and novelty seeking 
seem quite similar and that biological factors are supposed to affect circadian typology 
(Roenneberg et al., 2004; Tonetti et al., 2008) and also novelty seeking (Tsuchimine et al., 
2009). On the basis of these considerations, further longitudinal studies are required to test, 
from a developmental point of view, the relationship between circadian preference and 
Cloninger‘s personality dimensions. This is also necessary since the only two studies carried 
out on this topic investigated just university student samples. 

Further studies could have implications into applied working areas, especially those 
related to human resources recruitment. If the relationship between circadian types and some 
personality features will be confirmed, this could lead to including a brief self-reporting tool 
of circadian typology (for example the reduced version of the Morningness-Eveningness 
Questionnaire) into the assessment procedure to detect the ideal candidate to perform a job 
requiring certain personality characteristics. Moreover this could be valuable since 
temperament dimensions have been related with subjective stress and performance during 
different tasks (Ravaja et al., 2006), with high novelty seekers performing better during a 
reaction time task while high persistence in women was related with better performance 
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appraisal in a public speaking task. Furthermore temperament could be related to creativity, 
which is basically required to adequately perform some kinds of jobs (Caselli, 2009). 

Another working implication is related to the career counselling. Eley et al. (2008, 2009), 
referring to the model of personality put forward by Cloninger et al. (1993), pointed out a 
psychobiological profile of rural general practitioners. This profile is characterized by low 
level of harm avoidance and or high level of novelty seeking and self-directedness. Thus it 
seems useful administering a self-assessment tool of Cloninger‘s personality dimensions to 
medical students aiming to orientate them towards a fitting work, carrying out an effective 
career counselling. Aiming to improve the usefulness of career counselling, it could be 
possible to use a short self-reporting tool of morningness-eveningness preference in addition 
and/or substitution of Temperament and Character Inventory, if the relationship between 
circadian typology and Cloninger‘s personality dimensions will be confirmed.     

An additional implication regards the clinical area. Temperament and character 
dimensions have been related with some psychiatric disorders (Gurpegui et al., 2009). More 
specifically novelty seeking is high in patients suffering from attention deficit hyperactivity 
disorder(Anckarsäter et al., 2006) and substance use disorders (Le Bon et al., 2004). The 
character dimension of self-directedness (lower scores) is related to depression (Cloninger et 
al., 2006) and personality disorders (Svrakic et al., 2002). Also circadian preference has been 
linked to several psychiatric conditions: attention deficit hyperactivity disorder (Caci et al., 
2009a), bipolar disorder (Hakkarainen et al., 2003; Wood et al., 2009), depression 
(Chelminski et al., 1999; Drennan et al., 1991; Gaspar-Barba et al., 2009; Hidalgo et al., 
2009) and drug addiction (Adan, 1994). As a consequence of further confirmations of a 
relationship between morningness-eveningness preference and Cloninger‘s dimensions of 

personality, the assessment of circadian typology could help to identify as soon as possible 
people risking to develop certain psychiatric disorders.  

Further implication is related to school performance, which is supposed to be affected 
from both circadian preference (Randler & Frech, 2009) and temperament traits (Gerra et al., 
2005). The poor scholastic achievement in evening types could be partially explained by the 
school jet lag (Tonetti, 2007), which is due to a transition to an earlier school start time along 
with adolescents‘ sleep phase delay, that leads to sleepiness. Furthermore it is possible that 

eveningness in adolescence represents a risk factor for poor performance because youth are 
tested at their nonoptimal time of day (Goldstein et al., 2007). This information leadsus to 
suggest a new intervention based on the delaying of school starting time, that allows 
adolescents to get more sleep and be more refreshed during school hours.  

The last implication regards the prevention of behavioral problems observed in evening 
types, such as alcohol and tobacco use, involvement in risky behaviours (Fernandez-Mendoza 
et al., 2010; Randler, 2008a; Tonetti et al., 2010), which are also associated with temperament 
traits as novelty seeking (Leventhal et al., 2007; Sher et al., 2000). Future interventions of 
prevention should also assess circadian preference and personality features aiming to 
precociously detect individuals at higher risk to develop behavioral problems.  
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Chapter 3 

THE IMAGINARY COMPANION EXPERIENCE 

IN ADULTS: ASSET, DISORDER OR 

PERSONALITY FEATURE? 

Lino Faccini 
Consulting Psychologist, Long Island NY, USA 

ABSTRACT 

Clinical and Forensic cases are reviewed regarding how an examiner should 
conceptualize the adult experience of having Imaginary Companions (IC). Some clinical 
and forensic research indicates that there is an overlap between adult IC and Dissociative 
experiences/disorders. However, other forensic case studies, a phenomenological 
perspective and expert opinion also indicate that the adult IC experience can occur in 
other clinical disorders, with personality disorders, and as the sole feature of one‘s 

clinical presentation. Also, research has identified that adult ICs can be linked to acts of 
violence, sex offending and self-harm. The diagnostic dilemma of how to conceptualize 
and diagnose these cases is most pertinent when ICs are involved and blamed for the 
commission of violent and criminal acts. Since the creation and dismissing of Adult ICs 
is a conscious and voluntary experience, the legal plea of Not Guilty by Reason of 
(Insanity) Mental Disease or Defect is not appropriate. Several different diagnostic 
possibilities are presented, consistent with DSM IV-TR. The Fantasy Prone Personality is 
also presented as another diagnostic classification possibility but with no current 
counterpart in the DSM IV-TR. The current gap in our knowledge in how to diagnose the 
presentation of ICs in adults, especially when they are involved in the commission of 
criminal acts should prompt more dialogue between clinicians, forensic examiners and 
researchers to develop a new diagnostic nomenclature. 

The creation of Imaginary Companions (IC) that persist into adulthood can influence 
one‘s adult functioning and lead to clinical disorders and even forensic consequences. 
Currently, there exists a gap in our diagnostic nomenclature in how to regard, and 
diagnose the existence of ICs in the forensic evaluation. Cases were reviewed from the 
clinical and forensic literature regarding how to conceptualize the adult IC experience. A 
number of studies suggest an over-lap between the adult IC experience and dissociative 
and other clinical disorders. However, other studies, a phenomenological perspective and 
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expert opinion describes them as different phenomena. Cases involving IC involvement 
and acts of violence will also be presented, and the difficulties of how to diagnose these 
cases is highlighted and suggestions are offered, including the Fantasy Prone Personality 
(Disorder). Although the Fantasy-Prone Personality is not regarded as a valid diagnostic 
category according to DSM IV-TR, the focus of this article is to highlight the current 
ambiguity in how to regard the adult IC phenomena, the personality type who continues 
to possess one into adulthood, and to suggest the Fantasy Prone Personality as one 
possible diagnostic alternative as well as other diagnostic options. 

DEFINITION AND CHARACTERISTICS OF AN IMAGINARY COMPANION 

An IC was described by Svendsen [1] as an invisible character named in conversation 
with other persons, or played with directly for a period of time, having an air of reality for the 
child, but no apparent objective basis. Although most of the work on the nature and function 
of ICs have been documented with children then adolescents, there are clinical and forensic 
case studies of adults with ICs. Ralph Allison MD, a retired Forensic Psychiatrist, has 
contributed significantly to understanding the nature of adult‘s ICs. Basically, Dr. Allison [2] 

states ―Imagination is a process used by the (Original) Personality for the purpose of creating 

mental entities (such as ICs) for a wide variety of purposes. There are no limits to human 
imagination, so MEs can be created in any size, age, sex or physical form. They may live 
inside or outside of their creator‘s body, as well as placed in objects. They are fueled by raw 

emotions and are not designed for survival purposes. They may have limited and changing 
characteristics, as they can be constantly redesigned by the imagination of the (original) 
personality, as needs and desires change. Since all but the demented can imagine, Imaginary 
Playmates are ubiquitous throughout mankind. Since they are chosen to be made by the 
(original) personality, the creation of Imaginary Playmates is voluntary. The (original) 
personality can destroy any and all Imaginary Playmates, once the person makes up their 
mind to do so. All that is needed is the will to get rid of them and take responsibility for what 
they have been doing in the person‘s behalf…In addition, when ICs are internalized, they can 

act superficially like alter-personalities but are not formed (created) out of dissociation‖. In 

essence, Dr. Allison has identified the following about Imaginary Companions: 
 
they are consciously and voluntarily created via one‘s emotional imagination and can be 

discarded when the disadvantages of having them outweigh the advantages. 
can be internal or external to the body 
can be placed in objects 
can be given/embody a variety of emotions 
they have a limited capacity to think or pick targets 
they can occur at any age - can be in conflict with the creator and can intermittently 

control his/her body and actions - can contain and manage conflicting feelings 
may sound or speak differently than the person when they are internalized and in control 
several IICs can communicate with others at 1 time - should not be considered grounds 

for a Not Criminally Responsible plea in court since the IC was created voluntarily 
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Overlap between ICs and Dissociative Disorders 

With adults, the IC condition is limited to case study presentations. For example, 
Hawksworth and Schwartz [3], in their book The Five of Me: The Autobiography of a 

Multiple Personality Disorder, present the case of a Mr. Hawksworth who had ICs before he 
dissociated with three alters, and at the age of 43 ―returned‖ to take control of his body and 

subsequently also destroying the two ICs. In particular, Mr. Hawksworth had created two ICs 
before he dissociated at the age of four. One IC was ―Johnny‖ who was created to provide 

companionship and also to take the blame for the ―bad‖ acts; Johnny resided in a Charlie 

McCarthy doll. The other IC was ―Peter‖ who was created after he read Peter Pan. ―He is 

able to express emotions I, too, had always felt, but which I had to hide because they hadn‘t 

fit my father‘s concept of masculinity‖. At the age of 43, he destroyed both ICs after he 

returned to take charge of his body. In essence, Mr. Hawksworth‘s case clearly illustrates that 

there can be an overlap between Multiple Personality Disorder (MPD) and the adult IC 
experience, and that the adult IC experience can precede MPD. Another case of ICs following 
the presence of MPD involves the case of Marie (Allison [4]). She possessed 69 alter 
personalities and created ―evil demon‖ ICs to persuade Dr. Allison not to move out of town. 

The ICs took control of her body and tried to choke and hit Dr. Allison with objects. 
Subsequently, she was hospitalized and then destroyed the ICs, by an act of will, while in the 
hospital. 

In regard to other dissociative disorders and the presence of ICs, Lewis et al. [5] reported 
that 10 out of 12 adults in her sample of murderers with Dissociative Identity Disorder (DID) 
all experienced ―vivid and longstanding imaginary companions who seemed to be precursors 

of their alternate personality states‖; however only 5 of the 12 adults had ICs that continued 
into adulthood. In essence in her sample, ICs preceded the DID disorders. Furthermore, 
Faccini [6] presented a case of a person with Mild Mental Retardation and a total of 10 ICs, 
three of whom could take control of his body and influence him to commit acts of pedophilia, 
exhibitionism, obscene phone calling and child abduction. In addition, one of the ICs, the 
baby, would initially shrink the size of his penis if he didn‘t comply with her demands which 

could culminate in ―her‖ changing his gender, changing his genitals from a penis to a vagina, 
and shrinking the size of his body. In particular, his clinical presentation seemed to be 
consistent with the diagnoses of Gender Identity Disorder, Atypical Depersonalization 
Disorder and Schizoid traits. In this case, an atypical Depersonalization Disorder preceded the 
presence of the ICs. Furthermore, Sawa et al. [7] presented adult cases involving ICs who 
provided guidance to see a therapist after a self-cutting episode, another case of a female 
whose IC expressed thoughts that she suppressed, and a third case where the IC contained and 
expressed her violent anger. Of the three case studies, all three were diagnosed with 
dissociative and conversion disorders. Finally, Allison [8] presented a case where a 
businessman in California had an IC who killed his wife. He was found Not Guilty By 
Reason of Insanity, because of a diagnosis of MPD, and sent to a Forensic Hospital. 
However, Allison believed that this man‘s IC killed the wife not an alter personality. After the 

person was able to express his own anger appropriately, the IC disappeared and couldn‘t be 

found even with the assistance of hypnosis. Subsequently, this man was discharged from the 
Forensic Hospital. 
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Mediating Variables between ICs and Dissociative Disorders 

Of the studies presented thus far, all of the individuals were diagnosed with a dissociative 
disorder. The issue of whether the adult IC experience has significant overlap with 
dissociative experience is a pertinent issue. Some research has tried to investigate the direct 
relationship while others have tried to find other mediating variables/conditions.  

Dierker, Davis and Sanders [9] studied college student‘s retrospective reports of having a 

childhood IC and the degree of dissociation, and imaginative involvement. They found that 
―college students who remember a childhood IC would be more dissociative as well as higher 
in imaginative involvement than those who do not was clearly confirmed for women, and was 
partially supported for men…not surprisingly, those whose experience was vivid and real 

were also more involved with their companions…our results suggest that individuals from the 

normal population who have vivid imaginary companions experiences are similar to DID 
groups in having elevated dissociative and imaginative capabilities‖. Dierker (unpublished 

study cited in Holocomb [10]) ―proposed that it was the vividness of an IC experience and not 

necessarily the existence of a dissociative disorder posed as an indicator of DES scores‖. 

Consistent with these findings, Bonne et al. [11] postulated that ―individuals who possess ICs 

in childhood are more likely to express creative aptitudes as adults… this capacity for vivid 

fantasy has been deemed indicative of vulnerability towards dissociative phenomenon and 
depersonalization.‖ However, Holcomb [10] summarized that ―dissociation experiences 

carries aspects of hypnotizability, and to a lesser extent the ability for an individual to become 
‗absorbed‘ in a specific area or aspect of his/her life‖. She concludes that the individual 

having an IC ―may possess an imaginative disposition…but also scored higher on two other 

subscales of the DES namely depersonalization, derealization and amnesia‖. In essence, 

heightened imaginative capabilities towards vivid and real images, and increased hypnotic 
ability are assets but may also predispose one towards possible dissociative experiences.  

To better understand the relationship between ICs and alters/MPD/DID, Sanders [12] 
offers the following perspective regarding ICs and alters. She states ―one possible relationship 

between an IC and an alter is that in the developmental history of the multiple there is a 
change in the phenomenological experience such that the imaginary companion becomes an 
alter. An alternative is that there is no real transition. It may be that for the multiple, the 
childhood imaginary companion experience is subjectively the same as the alter personality 
experience, once the childhood experience is seen in a new light. That is to say, that ―what 

was once considered to be an ‗imaginary companion‘ is now seen to have been an alter 
personality‖; although informative, Dr. Sanders appears to be discussing the presence of IC 

within someone with Multiple Personality Disorder. Although there can be some overlap 
between ICs and alters, Allison [13] described how they are different and then presents a 
compelling phenomenological perspective in differentiating them. Allison states that ICs are 
formed voluntarily, not involuntarily by dissociation as with alters, can be discarded and need 
not be integrated into the creator like alters. Mainly ICs are created via emotional imagination 
and not through dissociation ―which is a post traumatic process of breaking in two that which 

was originally one‖ and that ―imagination is the creation of something that did not exist 
before‖ [13], and that ICs can exist inside or outside of the body whereas alters can only exist 

inside of the body/mind. Also, ICs can be very changeable as opposed to alters who are more 
fixed, and the person ―allows‖ the IC control whereas the alter may be called forth at different 

times depending on the situation and the type of coping needed.  
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From a phenomenological standpoint, ―when an alter reports seeing an IC, they describe 

it as wispy, ill defined, colorless, with no substance. It may be described as being all 
emotion…They know it is not one of them, and they imply that it can be removed without 

harm to the entire organism‖. Otherwise ―an alter inside of the mind, will appear definite, 
with strong colors, appearing like a person, or a swirl of colors, with firm ideas and strong 
opinions. They will know it is like themselves, and they will generally know its name‖. [13]. 

As stated by Dr. Allison, the phenomenological perspective of someone who has both ICs and 
alter personalities described them as very different; therefore to consider ICs as misidentified 
alter personalities doesn‘t appear to be consistent with the phenomenological perspective or 

Dr. Allison‘s clinical experience.  

Overlap between ICs and Other Clinical Disorders  

Although research suggests that there may be a degree of overlap between the IC 
experience and dissociation, other forensic case studies have presented individuals who have 
ICs into adulthood who weren‘t diagnosed with any dissociative disorders. In essence, cases 
have been identified where ICs coexisted with Schizoaffective Disorders, Schizophrenia, 
Paranoid type with depression, and a case of Major Depressive Disorder, Polysubstance 
Abuse and Borderline Personality Disorder. In particular, the 2002 case of Kyle Hulbert and 
the murder of the scientist Robert Schwartz is a case where ICs were created for the sake of 
companionship by an adult. Hulbert was convinced by the daughter of Robert Schwartz that 
he was abusing and poisoning her regularly. As a result, Hulbert killed him. As per 
Psychiatrist Dr. Howard Glick, he presented testimony that Hulbert had ICs of vampires and 
dragons which he considered his family as part of his clinical presentation, which also 
included symptoms of a Schizoaffective Disorder and paranoia. Despite a history of 
psychiatric instability, he was still convicted of first degree murder and sentenced to life in 
prison. Another case involving an adult with an IC is that of the Virginia Tech shooter, Chao 
Seung-Hui. Reportedly, a room mate of Chao‘s stated that he had an imaginary super model 
girlfriend whom he called Jelly. It may have been that Chao created and needed an IC for 
companionship especially since he was a loner. Reportedly while in Middle School, he was 
diagnosed with selective mutism and major depression. Subsequently, various diagnoses such 
as depression, ―psychopathy‖, and paranoid schizophrenia were also proposed, with the latter 
diagnosis being preferred by mental health professionals.  

In regards to a criminal case, the case of James Gallagher also illustrates that someone 
diagnosed with Schizophrenia, paranoid type and Imaginary Companions can co-exist; he was 
charges with the murder of an unsuspecting neighbor who was just trimming the hedges 
between their properties. The plea entered against the charges of first degree murder was 
initially NGRI but subsequently, Mr. Gallagher plead no contest to second degree murder. 

Furthermore, Allison [2] presented three case studies of men who continued to have 
imaginary companions. As per Allison, Fred the ―Cabbie Killer‖ was initially found 
Incompetent to Stand Trial for the murder of an innocent cab driver. He was sent to 
Atascadero Forensic Hospital and found to be malingering Multiple Personality Disorder, 
with a more accurate diagnosis of Schizoaffective Disorder. However, Fred actually did have 
a number of IC‘s including Mr. Mann who was perfect and proper, Chuck the Bully, and 
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Madam Amrak. In fact, Dr. Allison states that when he was evaluating Fred for a forensic 
evaluation, he was assaulted by the Chuck IC. Dr. Allison commented that Fred had ―created 

a series of ICs to contain and manage his conflicting feelings…and other antisocial mental 

entities were made by the identification with his father and fueled by his intense anger at the 
man‖. Unfortunately, his anger was misdirected towards an unsuspecting cab driver killing 

him. The second case study involved Ted ―the Transvestite Bomb Maker‖. He had created 

three male and two female ICs. In particular, the first male IC threatened to cut his 
girlfriend‘s throat with a knife; Tammy a 7, 10, or 12 year old IC was the ―little homemaker‖ 

who would cook for him, and was in control of his body when he wore female clothing; 
Tamara, a 17 or 42 year old ―crazy older woman‖ served as Ted‘s alter ego being 

sophisticated, angry, and mean similar to his real mother; Rick was ―the macho one‖ who 

liked manly activities such as fishing, hunting, mountain climbing, dancing and motorcycle 
racing; in addition it was Rick who also thought that he was a US Navy Seal and that he had 
been sent to Russia on a Mission. Finally, Eric who was 25 years old harbored thoughts of 
killing himself, as Ted presents ―he is my frustration, anger, makes me cut myself, hurt 
myself, and burn myself‖. Allison considered Fred‘s diagnosis to be Major Depression, 

Polysubstance Abuse and Borderline Personality Disorder. In summary, in regards to clinical 
diagnoses associated with persons who also have ICs, these have included Dissociative 
Identity Disorders (5 cases), Schizophrenia Spectrum Disorders (6 cases), Dissociative 
Disorders (4 cases), and Multiple Personality Disorders (3 cases). 

Cases Only Involving ICs 

Thus far, cases have been identified where ICs have coexisted with dissociative and other 
clinical disorders; however there are also cases where the ICs are the only part of the clinical 
presentation. For instance, this phenomenon of talking to an imaginary companion may occur 
more so with persons with Down‘s Syndrome. Down‘s Syndrome is a congenital disorder 
associated with intellectual disabilities. Patti [14] found that 30% of their 177 adults with 
Down‘s Syndrome talked to an imaginary companion; these ICs took the form of hand 

puppets, talking to one‘s finger, a stuffed animal or an internalized movie character or a staff 
member. Another case that may only present an adult with an IC is that of the Australian 
Murder case involving Christopher Maddox. Mr. Maddox attributed the 2007 attack, murder 
and mutilation of a neighbor to the orders to do so from an IC named ―Bert‖. Subsequently, 
Mr. Maddox plead guilty to murder. In this case no clinical diagnosis was identified. Also, 
Allison [13] describes the case of Carrie, who was first diagnosed with MPD by Dr. Allison, 
but then he reconsidered and believed that she mainly had ICs. In particular, she had 11 ICs 
of which Wanda was the one who was filled with hatred and anger, and Debra (the only 
alter), would save Carrie from suicide attempts. Primarily, Carrie was considered to be a case 
of having ICs. Also, he mentions the case of a death row inmate who had three ICs. One IC 
―the rescuer‖ disappeared due to not being needed while in prison; two other ICs that were 

still present in the prison included the ―killer‖ who dealt drugs and the ―snitch‖ who 

negotiated with his defense attorney. Despite the presence of the ICs, the prisoner was 
described a usually friendly to the guards. In addition, Allison [8] reported a case of a Mr. C 
who ended up in jail due to assault only to end up killing his prison cell mate. Mr. C was 
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described by Allison as ―civilized and polite most of the time‖ however he had an IC that was 

a ―hit man‖ who lived by the ―convict code‖. Allison continued by saying ―he placed all of 

his forbidden urges and impulses he dared not express himself…put all of his anger into this 

IC, which lay dormant for years‖; no clinical disorder was identified in this case. Although 

possible, Mr. Christopher Dee [personal communication, November 4, 2009] believes that 
serial sexual murderer, Arthur Shawcross, ―invented a playmate during his formative 

years…This was a buddy he could relate all his troubles to and even he went fishing with 
him, and took him along on his animal torture expeditions…I think that his imaginary friend 

was with him until he died‖.  

Overlap between ICs and Personality Disorders 

So far, cases have been presented indicating that MPD can precede the existence of ICs, 
ICs can exist first followed by a MPD/DID disorders, or that they can coexist at the same 
time. However, ICs have been identified in individuals with personality disorders also. In 
particular, ICs have been present in individuals with such personality disorder as Avoidant, 
Schizoid (as in Faccini‘s case of the person with Mild MR), and in Borderline or possibly 

Mixed Personality Disorder with Borderline and Antisocial features (Allison‘s case of Ted).  
The case of Jerry ―Scotty‖ Heidler illustrates the occurrence of a childhood then an adult 

IC that existed in someone later diagnosed with Borderline Personality Disorder. In particular, 
Heidler shot to death four members of the Daniel‘s family then kidnapped and sodomized 

another daughter. His foster mother, Sylvia Boatright, stated at his trial that he had a mouse 
IC that he carried around in his hand and talked to frequently. It was suggested that his talking 
to the mouse was to compensate for his lack of having any real friends. Interestingly, this fact 
was brought up at his trial as coinciding with his first hospitalization, and as one aspect of a 
―mental illness‖ that contributed to his offenses. However, he was still convicted of murder 
and kidnapping. At least theoretically, the tendency of someone with Schizotypal Personality 
Disorder could ―turn to the make believe world of their imagination that would provide them 
with a pseudocommunity of fantasized persons and objects to which they can safely relate‖ 

seems to provide the necessary conditions for the creation of ICs, according to Theodore 
Millon [15]. Similarly, Phillip Long MD [16], when discussing the treatment of Schizoid 
Personality Disorder, states that the patient may ―oscillate between fears of clinging to the 
therapist followed by fleeing through fantasy and withdrawal…the patient may eventually 

reveal a plethora of fantasies, imaginary friends, and fears of unbearable dependency‖. For 

instance, a case of a person with Mild Mental Retardation and Schizoid Personality Traits was 
presented earlier under Faccini [6]. For a summary of the cases presenter thus far, as well as 
diagnoses and the functions of the IC, refer to Table 1. 

Lack of Guidelines on How to Diagnose the IC’s Influence or Effect  

To date, there has been neither a discussion nor options for how to diagnose the influence 
or effect of ICs when they are involved in clinical or personality problems or when no other 
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diagnosis is made. Because DSM IV-TR doesn‘t provide any guidance on how to diagnose 
such clinical presentations, usually other comorbid disorders are diagnosed. (see Table 2). 

Table 1. Adult IC cases, corresponding diagnoses and the function of their ICs 

Case Diagnoses/Disorder ICs ICs Function 
1. Hawksworth and  
 Schwartz (1977) 

Multiple Personality 
Disorder  

1. Johnny IC 
2. Peter IC  

+ companionship 
+ contain/express  
 emo.  

2. Marie in Allison  
 [1999] 

Multiple Personality 
Disorder 

 Evil devil IC  - alter ego 

3. Lewis et al. [1997]  5-Dissoc. Identity 
Disorder 

 Unknown  Unknown 

4. Faccini [2009]  Depersonalization 
Disorder, 
Gender Identity Dis, 
Paraphilia NOS, 
Schizoid Traits 

1. Baby 
2. Red-Haired Girl 
 
3. Teen with glasses 
 
4. Evil 1 
5. Evil 2 
6. Barney 
7. Elmo 
8. Mom and Dad 

–comp/–alter ego 
+guidance/ 
+companion 
–cont/exp emo/ 
 - companion 
-comp/-alter ego 
-comp/-alter ego 
- companion 
-companion 
+ nurturance/love 

5. Sawa et al.[2004] 3 Dissociative 
Disorders 
3 Conversion 
Disorders 

 1IC 
 1IC(mouthpiece) 
 1IC (attacking 

self/others) 

+guidance/+ support 
+ cont/exp/emo  
- contain/exp emo  

6. Allison [2006] Multiple Personality 
Disorder  

 Killer IC - contain/express 
emo 

7. 2002 Criminal 
Case of K. Hulbert 

Schizoaffective 
Disorder with 
paranoia 

 Vampire ICs 
 Dragon IC 

- companionship 
- companionship 

8. 2007 Case of 
Chao Seung-Hui 

Schizophrenia, 
paranoid (?) 
Depression (?) 
Psychopathy (?) 

 1IC supermodel 
 girl friend Jelly 

- companionship 

9. Criminal Case of 
James Gallagher 

 Schizophrenia, 
paranoid 

 1IC  unknown 

10. Allison [1997] 
Fred the Cabbie 
Killer 
 
11. Allison [1997] 
Ted the Transvestite 
Bombmaker 

 Schizoaffective 
Disorder 
 
 
Major Depression 
Polysubstance Abuse 
Borderline 
Personality  

 Mr. Mann IC 
 Chuck the Bully 
 Madam Amrak 
 
 1 Male IC 
 Rick IC 
 Eric IC 
 Tamara IC 

+ alter ego 
- alter ego 
- contain/exp emo  
 
- contain/exp emo 
- alter ego 
- contain/exp emo 
- alter ego 

   Tammy IC + alter ego 
12. Patti et al.[2009] Down‘s Syndrome  53 ICs  Unknown  
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Table 1. (Continued) 

Case Diagnoses/Disorder ICs ICs Function 
13. 2007 Criminal 
Case of Chris 
Maddox 

 unknown  1IC Bert - alter ego or 
contain/exp emo (?) 

14. Allison [1998] 
Case of Carrie 

 None  10 ICs  
 1 Wanda 

 unknown 
- contain/exp emo  

15. Allison [1998] 
Death Row Inmate 

 None  1 IC Rescuer 
 1 IC Killer 
 1 IC Snitch 

+ guidance 
- alter ego 
+ guidance 

16. Allison [2006] 
Case of Mr. C 

 None  1 IC Hitman - alter ego/- 
contain/exp emo 

17. Criminal Case of 
Arthur Shawcross 

Paraphilia NOS 
(Serial Sexual 
Murder) 

 1 IC + companionship 

18. Criminal Case of 
Jerry ―Scotty‖ 

Heindler 

 Borderline 
Personality Disorder 

 1 IC Mouse + companionship 

19. 1979 Criminal 
Case of Harold Ray 
Redfeairn 

 Schizophrenia, 
paranoid 

 1 IC  Unknown 

20. Criminal Case of 
John Ray Weber 

 Sexual Sadism   1 IC NATAS  - alter ego 
 

Table 2. Table of Clinical Diagnoses given to Disorders with accompanying 

ICs and The Frequency of their Adaptive and Maladaptive Functions 

Diagnoses/Disorder Frequency of 
Cited Cases 

Function of the IC 
Adaptive 

Maladaptive 

Down Syndrome 53 Primarily adaptive: plan, 
rehearse, debrief, calm, 
problem solve- No 
frequency available 

None 

Dissociative Disorders 
-Dissociative Identity Disorder 
-Dissociative Disorder 
-Multiple Personality 

12 
5 
4 
3 

 
8 

 
9 

Schizophrenic Spectrum 
-Schizophrenic, paranoid 
-Schizoaffective Disorder 

6 
3 
3 

 
1 

 
5 

Borderline Personality Disorder 2   
Paraphilias NOS 2   
Sexual Sadism 1   
Schizoid Personality Traits 1   
Polysubstance Abuse 1   

Note. Lewis et al. (1997) sample was not included in the Dissociative Disorders tally; Redfeairn and 
Gallagher cases were not included in the Schzophrenic Spectrum Disorders tally. 
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Surprisingly, the most frequent disorder where adults have ICs, with a total of 53 cases, 
was within the disorder of Down‘s Syndrome. Secondly, Dissociative Disorders, with 12 total 

cases, were the next most prevalently diagnosed when an adult had an IC. Next, the 
Schizophrenic Spectrum Disorders were diagnosed in 6 cases. Subsequently, Paraphilia NOS, 
Sexual Sadism, Schizoid Personality Traits, and Polysubstance abuse were all diagnosed to a 
lesser extent. The adaptive and maladaptive functions of the ICs for adults and their 
relationship with each disorder will be examined in section on Functional method.  

In particular, the importance of proper diagnosis is most needed in forensic cases where 
the defendant and his attorney may enter a plea of Not Criminally responsible mistaking a 
crime committed with an IC‘s influence for an alter personality and thus suspecting a 

Dissociative Identity Disorder or some other major mental illness. Since the IC is created 
voluntarily, the issue of entering a plea of Not Guilty By Reason of Mental Disease or Defect 
should not be appropriate. In addition, one of the main functions of having an IC as an adult is 
to attribute antisocial acts to it (i.e. negative alter ego function). In this way, if a Not 
Criminally Responsible plea is entered then a lack of accountability may be further 
reinforced. According to Dr. Allison [2] ―in forensic psychiatry, a major issue which often 
needs to be addressed is whether the illegal act was ‗voluntary‘ or ‗involuntary‘. The law 

commonly considers a voluntary act which violates a criminal statute to be worthy of 
punishment, but the same act done involuntarily might not warrant punishment, and the 
perpetrator might be referred for treatment of a mental entity (IC or alter) which only 
intermittently controls the defendant‘s body, then the psychiatric examiner must determine 

whether or not that ME was created voluntarily or involuntarily‖. An example of a defense 

attributing violent actions to the person‘s IC and then making a claim for Not Guilty by 

Reason of Mental Disease or Defect can be found in the case of Harold Ray Redfeairn. 
Redfeairn was charged with holding up a dealership and a motel, in Ohio in 1979, and then 
for shooting and the attempted murder of a pursuing police officer. First, he was found Not 
Competent to Stand Trial but then was found competent and tried in 1981. He was diagnosed 
with Paranoid Schizophrenia with frequent hallucinations, and persistent delusions involving 
battling the devil. In adulthood, he testified that he continued to have an IC who talked to 
him. According to his attorney [17], ―the IC had a whole lot to do with what happened in that 

car‖ referring to the pursuit and shooting of the officer; the goal was to try and have Mr. 
Redfeairn be committed to a state forensic hospital. However, Mr. Redfeairn was convicted of 
attempted aggravated murder and three counts of aggravated robbery. As this case 
exemplifies, the presence of having an adult IC can be misused as a basis for a Not Criminally 
Responsible plea with the possible goal of obtaining an easier stay in a forensic hospital 
rather than being held accountable and being sent to prison. Another case where ICs may 
have contributed to the commission of criminal acts involves the case of the disorganized 
serial killer, John Ray Weber. As recounted by Psychiatrist Michael Stone [18], ―Weber was 

declared mentally ill by his defense attorneys-partly on the strength of his previous 
hospitalizations‖. In his youth, he had an imaginary friend ―who he conversed with in his 

head and whom he called NATAS-‗SATAN‘ that is spelled backwards. That seems to have 

been his explanation for his evil mind‖. However, he was considered a ―sexual sadist‖ and he 

was still convicted of murder and received a life sentence.  
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Overly Simplistic Alternatives 

Since the issue of diagnosis may have direct implications for how these type of cases can 
be regarded by clinicians and the legal system, there are several possibilities of how the 
presence of ICs can be accounted for while using the present diagnostic nomenclature coding 
for clinical and personality disorders and other conditions across three of the five axes of 
DSM IV-TR; the optimal goal would involve being able to make a proper diagnosis of one‘s 

clinical disorders that may underlie one‘s criminal actions while not providing a misdiagnosis 

that could lead to a Not Criminally Responsible plea. For instance, when the IC acts in an 
antisocial manner, then one possibility is to code it as a V code under Axis I namely Adult 
Antisocial Behavior. Another alternative, when the presence of the IC influences the control 
of one‘s impulses, then one could use the Impulse Control Disorder, NOS diagnosis possibly 
with a parenthetical qualifier ―with Imaginary Companion Influence‖. An additional 

possibility involves when the presence of the IC causes significant stress for the person, then 
possibly it can be coded under Axis IV Psychosocial Stressors- Imaginary Companion 
Influence.  

The Fantasy Prone Personality 

In regard to associated Personality types, the presence of Imaginary Companions is 
included in one category of personality types that has been identified in the professional 
literature but not in DSM IV-TR. The ―fantasy prone personality‖ was first identified by 

Wilson and Barber in 1983 and was described as ―there exists a small group of individuals 
(possibly 4% of the population) who fantasize a large part of the time, who typically ‗see‘, 

‗smell‘, ‗touch‘, and fully experience what they fantasize; and who can be labeled fantasy-
prone individuals‖ as cited in Posters [19]. In addition, Wilson and Barber identified 14 
characteristics, or some regard them as personality traits, of ―fantasy-proneness‖ namely: 

having imaginary playmates as a child, adopting a fantasy identity, being an excellent 
hypnotic subject, experiencing imagined sensations as real, reliving past experiences, having 
vivid sensory perceptions, having out-of-body-experiences, being involved in healing, 
receiving poems, messages, etc from spirits, higher intelligences and the like, experiencing 
waking dreams, encountering apparitions, fantasizing frequently as a child, seeing classical 
hypnagogic imagery and claiming psychic powers. Essentially they believed that having six 
or more of these 14 characteristics could qualify one to be regarded as ―fantasy prone‖. 

Although Fantasy Prone Personality is not recognized as a valid DSM IV-TR Personality 
(Disorder), some studies have examined if other mainstream clinical personality disorders 
could account for its characteristics. For instance, Merritt [20] reported ―fantasizers (fantasy 
prone personality) were much more likely to produce MMPI codes associated with a 
vulnerability to Schizophrenia (70%) than were controls (3.33%)…66.7% of the fantasizers 

produced three or more elevated clinical scales on the MMPI. The modal MMPI profile for 
the fantasizers was an 8-9 code (the modal diagnosis being Schizophrenia associated with this 
code type), indicating that fantasizers appear at heightened risk for eccentric thinking and a 
Cluster A or B personality organization‖. In addition, fantasy proneness has been associated 
with being abused as a child whereupon it is believed that the child withdraws more into 
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fantasy, with Schizotypy in adulthood (Sanchez-Bernardos, and Avia [21]). Also, they were 
―more likely than controls to meet formal diagnostic criteria for a DSM-IV Cluster A 
personality disorders at the clinical level, to meet significantly more overall diagnostic criteria 
across personality disorder clusters, and to produce significantly higher scores on the 
Dissociation Experiences Scale‖ (Waldo [22]).  

Although a sub-population of individuals with a fantasy prone personality may qualify 
for an already established clinical personality disorders, however the degree of ease and depth 
of these individuals‘ fantasizing ability is extraordinary when witnessed in one‘s clinical 

practice; this observation is consistent with the fact that these individuals may be ―highly 

trance prone and in the top 4% of hypnotic capacity or a Grade 5 on the hypnotic induction 
scale‖ as Spiegel and Spiegel [23] report. In addition, fantasy proneness has been associated 

with such assets as increased creativity and imagination (Lynn and Rhue [24]), as well as by 
high hypnotizability and degree of absorption/ability to concentrate (Rhue and Lynn [24]), 
while not being related to reality monitoring errors (Aleman & deHaan [25]). To illustrate this 
point, the person with the Mild Mental Retardation and ICs presented in Faccini [6] exhibited 
an extraordinary ability to imagine his ICs and even various kid TV shows. In particular, this 
individual was being prepared to undergo the voluntary banishing of his ICs via the bottle 
routine (refer to Allison [8] for a description of the procedure). In order to make the practice 
of the procedure more concrete, the suggestion was given to start at his feet, with his hands 
cupped to represent a ―net‖ as he was to sweep from his feet to his head and collecting all of 

his ICs. Once they were all collected in the ―net‖, he was to expel them via his exhaling his 

breathe. As a means to check if he really understood that he was collecting all of his ICs, that 
were inside of his body, he was asked if he was able to collect all of them. At this point, the 
individual stopped, and while pointing to each as though he was counting them in his cupped 
hand, accounted for all 12 of his ICs while seeing them. In essence, this experience happened 
during a regular therapy session, without the aid of hypnosis etc. In addition, when he was 
trying to decrease viewing ―Barney‖, the kid‘s show on TV (as one means of decreasing his 
participation in child-oriented activities as one means of managing his pedophilia), he 
described that he was able to imagine whole skits in his head from the TV show. These two 
examples highlight the incredible ability and asset to vividly imagine his ICs or whole 
segments of TV shows. 

In essence, the same mechanisms that have been identified in the experience of ICs have 
also been identified in the fantasy prone personality. In essence, the fact that having ICs as a 
child is one criteria for this personality pattern means that this personality style may be 
meaningful in how to regard ICs and the adult personalities who continue to have them. In 
addition, the other characteristics of the Fantasy Prone Personality, (namely being so highly 
hypnotizable, having difficulty distinguishing fantasy from reality, experiencing imagined 
sensations as real, and having vivid sensory perceptions) are consistent with the experience of 
adults with IC, and that they can be perceived as real and vivid. As a result, the Fantasy Prone 
Personality may offer another avenue in how to better regard the adult experience of ICs, or 
the ―Fantasy Prone Personality Disorder‖ when there exists an IC in an adult along with the 
clinical or forensic presentation. 
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Table 3. Frequencies of the IC’s function in Adults 

Adaptive Companionship 3.5 ICs 
 Guidance 3 ICs 
 Containing/expressing difficult emotions 3 ICs  
 Positive Alter Ego 2 ICs  
 Nurturance/Love 2 ICs 
Maladaptive/ Negative Alter Ego 8.5 ICs  
Antisocial/ Negative Companion 6 ICs 
Dangerous Containing/expressing forbidden emotions 5.5 ICs 

Note. If an IC shared two functions then each function would receive a .5 of a point, other wise each 
function was tallied as 1 point. 

Excluded from the totals include the function of the ICs in cases numbered 2, 3, 12, 10 ICs in case 14, 
and case 19 in Table 1. 

A Functional Method of Regarding ICs 

Now that the IC phenomena has been examined from the perspective of associated 
clinical disorders and personality features, the various functions of an adult‘s IC can be 

explored. According to Ball et al. [26] various functions have been identified that the IC can 
have including for control, companionship, nurturance, emotional outlet, alter ego guidance 
and facilitating fantasy. 

As identified in Table 3, the various functions of the identified ICs in the 20 presented 
cases can be summarized as follows: 

In summarizing the findings in Table 3, adaptive aspects (i.e. assets) of adults having ICs 
include for the purpose of companionship, for guidance, to help contain and/or express 
difficult emotions, for a positive alter ego and for nurturance and love. However, three 
maladaptive functions of having negative alter egos (a mean, hostile IC for a passive 
individual), having negative companions (i.e. children if you have pedophilia), and having 
ICs contain/express forbidden emotions (such as rage, hatred) were also evident. Relatively 
speaking, given that a total of 16 ICs weren‘t included since the function of their IC‘s weren‘t 

identified, a relative total of 20 ICs served a negative function while 13.5 ICs were positive 
for the adult creator; the 53 persons with Down‘s Syndrome in Patti [14] were identified as 

having primarily adaptive functions such as for planning, rehearsing, debriefing, self-calming, 
and problem solving. 

However, when the function of the ICs is examined, for the three primary clinical 
disorders in adults with ICs, such as in Table 2, an interaction effect is observed. In particular, 
Down‘s Syndrome was the most prevalent disorder and primarily the functions of the ICs 
were adaptive according to Patti et al.(personal communication, February 2, 2010). When a 
Dissociative Disorder was diagnosed, the function of the ICs were adaptive and maladaptive 
with about equal frequencies (i.e. adaptive= 2 ICs that were companions, 2ICs 
containing/expressing difficult emotions, 2ICs for guidance/support, and 2 ICs for 
nurturance/love versus 4 ICs for negative companions, 2.5 ICs for negative alter ego 
functions, and 2.5 ICs for containing/expressing forbidden emotions). Furthermore, if a 
Schizophrenic Spectrum Disorder was diagnosed, then the reported ICs were primarily 
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maladaptive (i.e. 3 ICs that were negative companions, 1 IC as a negative alter ego, and 1IC 
that contained/expressed forbidden emotions versus 1 IC that served as a positive alter ego). 
In summary, the functions of the ICs are primarily regarded as adaptive and positive for 
adults with Down‘s Syndrome, about equally adaptive and maladaptive for adults with 

Dissociative Disorders, and primarily negative for adults with Schizophrenic spectrum 
disorders. 

CONCLUSION 

In conclusion, the adult experience of ICs can be thought of as a voluntary process of 
creating imaginary beings, both inside or outside, of one‘s body. They are created voluntarily 

by one‘s imagination, serve a specific purpose for the person, and can be destroyed through 
an act of will when the disadvantages of having it outweigh the advantages. From a 
phenomological perspective, ICs have been described as ill defined, with no substance, and 
all emotion; this differs from the experience of an alter personality which is described as 
similar to a person, with ideas, a name, and associated with a color swirl or strong colors. 
Cases were presented where an adult IC coexisted with various dissociative disorders, clinical 
disorders and personality disorders. However, cases were also identified were an adult IC was 
the sole part of the clinical presentation. The importance of making a proper diagnosis was 
stressed given that the presence of an adult IC could be mistaken for an alter personality, a 
dissociative disorder then suspected and a case made for a Not Criminally Responsible plea in 
forensic cases. However the current gap in how to conceptualize and diagnose these cases 
doesn‘t help the clinician or forensic examiner. Several possibilities, maybe over-simplistic, 
included coding for Adult Antisocial Behavior (under Axis I of the DSM IV-TR), Impulse 
Control Disorder, NOS with an IC influence parenthetical qualifier, or to identify a stressful 
IC under the DSM IV-TR Axis IV psychosocial problems section were presented. Another 
option of the Fantasy Prone Personality ―Disorder‖ was also presented and reviewed due to its 
overlap with the IC experience, and similarities in mediating mechanisms, and the use one‘s 

extraordinary imaginations. In addition, the function of the Adults‘ ICs were both serving 

adaptive and maladaptive ways of coping, depending on the disorders that were present. 
However, all of the presented options, including the Functional Method, were not considered 
adequate to assist the clinician or forensic examiners conceptualize or diagnose adult IC 
cases. Continued research and dialogue between clinicians, forensic examiners and 
researchers should lead to better applicable diagnostic possibilities.  
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ABSTRACT 

Individual differences in schizotypal personality traits (schizotypy), which might be 
the predisposition to schizophrenia, have commonly been explored as a means of 
examining the nature and structure of schizophrenia symptoms. Research on schizotypal 
personality in the general population may provide a particular opportunity to study the 
biological and cognitive markers of vulnerability to schizophrenia without the 
confounding effects of long-term hospitalization, medication, and severe psychotic 
symptoms (Raine & Lencz, 1995). 

A systematic review of general-population surveys indicated that the experiences 
associated with schizophrenia and related categories, such as paranoid delusional 
thinking and auditory hallucinations, are observed in an attenuated form in 5–8% of 
healthy people (Os et al., 2009). These attenuated expressions could be regarded as the 
behavioral marker of an underlying risk for schizophrenia and related disorders, just as 
high blood pressure indicates high susceptibility for cardiovascular disease in a dose–

response fashion (Os & Kapur, 2009). 
Auditory hallucination (AH) refers to the perception that one‘s own inner speech 

originates outside the self. Patients with AH make external misattributions of the source 
of perceived speech. Recent studies have suggested that auditory hallucinations in 
patients with schizophrenia might occur in the right hemisphere, where they might 
produce irregular and unpredicted inner speech, which their auditory and sensory 
feedback processing system does not attribute to themselves.  
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In the present study, general participants judged self–other attribution in speech 
subjectively in response to on-line auditory feedback presented through their right, left, 
and both ears. People with high auditory-hallucination-like experiences made external 
misattributions more frequently under the right- and left-ear only conditions compared 
with the both-ears condition. We interpreted this result as suggesting that people with a 
high degree of proneness to AH might have disorders in both the right and left 
hemispheric language-related areas: speech perception deficit in the left hemisphere and 
prediction violation in speech processing in the right hemisphere. 

A perspective that situates schizophrenia on a continuum with general personality 
variations implies that this disorder constitutes a potential risk for everyone and, thus, 
helps to promote understanding and correct misunderstandings that contribute to 
prejudice. 

INTRODUCTION 

Many people with schizophrenia describe a sense of passivity to their experiences, in that 
their actions, thoughts, or emotions are experienced as created for them by some external 
agent rather than by their own will. These positive symptoms of schizophrenia are included 
among Schneider‘s first-rank symptoms for the diagnosis of schizophrenia (Mellors, 1970; 
Schneider, 1959). In most cases, the actions carried out when people feel that they are being 
controlled by alien forces are not discrepant with their intentions (Frith, Blakemore & 
Wolpert, 2000a, 2000b). In other words, people with schizophrenia have an abnormal sense 
of agency, that is, of the feeling of causing our own actions (Gallagher, 2000). Phenomena 
such as delusions of control, auditory hallucinations, and thought insertion may all be caused 
by an abnormal sense of agency (Frith et al., 2000a; Gallagher, 2004; Lindner, Their, Kircher, 
Haarmeier & Leube, 2005). For example, one‘s own speech could seem to be auditory 
hallucinations (McGuigan, 1966). The activation of Broca‘s area, which can produce but 

cannot listen to speech, has been associated with auditory hallucinations (McGuire, Shah & 
Murray, 1993). Therefore, these people might produce speech but not think that they actually 
spoke. As a result, they may hear their own voices as the voices of others.  

The abnormal sense of agency in schizophrenia has been shown empirically. Some 
studies reported that when required to make judgments about the origin of hand actions or 
movements based upon biased feedback (self-action recognition task), people with 
schizophrenia were more likely than normal controls to misattribute their own actions 
(Daprati et al., 1997; Franck et al., 2001), which might be interpreted as delusions of control. 
As well, schizophrenic patients with auditory hallucinations tend to misattribute their own 
speech (self-speech recognition task: e.g., Johns et al., 1999; 2001). It was recently suggested 
that psychopathological models of schizophrenia that include the sense of agency may also 
apply to schizotypal personality traits (schizotypy). Cyhlarova and Claridge (2005) indicated 
that schizotypal people, identified by questionnaires or semi-structured interviews, might 
have a predisposition to schizophrenia. Although schizotypal people can have schizophrenic-
like experiences, many can live normal lives. The traits of schizophrenia are generally 
considered to span a continuum. By applying the paradigms of the previous studies (Johns et 
al., 1999; 2001; Franck et al., 2001; Sato and Yasuda, 2005), Asai and Tanno (2007, 2008) 
found that people high in schizotypy also tend to have an abnormal sense of agency in their 
actions including speech both on the explicit and implicit measures (Asai et al., submitted).  
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Individual differences in schizotypal personality have commonly been explored as a 

means of examining the nature and structure of schizophrenia symptoms. Research on 
schizotypal personality in the general population may provide a particular opportunity to 
study the biological and cognitive markers of vulnerability to schizophrenia without the 
confounding effects of long-term hospitalization, medication, and severe psychotic symptoms 
(Raine & Lencz, 1995). Relatives of schizophrenia patients score significantly higher on 
measures of schizotypal personality, which suggests that within the spectrum of schizophrenia 
disorders there is a range in which schizotypal traits may be expressed, and that this range is 
at least partly genetic (Kremen, Faraone, Toomey, Seidman & Tsuang, 1998; Lenzenweger, 
2006; Plated & Gallup, 2002). 

Recent studies have suggested that in schizophrenia, an abnormal sense of agency might 
be caused by an abnormal action prediction system in the sense of the agency model (e.g., 
Frith et al., 2000a; 2000b; Blakemore et al., 2002; Seal, Alemam, & McGuire, 2004; Jones & 
Fernyhough, 2007. In this model, two information processing pathways are implicated (the 
action-predictive and the executive pathways), and the discrepancy between the predicted and 
actual sensations causes the misplaced sense of agency (the sense that―I am the one who 
generates the action.‖). With auditory hallucinations and self–other attributions in speech, 
patients with schizophrenia experiencing auditory hallucinations and those in the general 
population with high auditory-hallucination proneness do not attribute their own speech to 
themselves(e.g., Johns et al., 2001; Asai et al., submitted), and furthermore, they do not show 
sensory cancellationof self-produced speech, indicating that their implicit external 
misattributionoccurs on a neural level (Ford& Mathalon, 2004, 2005; Ford et al.,2001). How 
does abnormal prediction lead to the external misattribution in speech? One possibility is that 
abnormal hemispheric lateralization occurs in patients with schizophrenia. 

Atypical cerebral lateralization may represent a risk factor fordeveloping schizophrenia 
(Crow, 2004). Patients withschizophrenia have shown differences in lateralization as 
measuredby handedness (Reilly et al.,2001), and schizotypal personality scores are increased 
among mixed-handed general participants (Annett & Moran, 2006; Somers, Sommer, Boks, 
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&Kahn, 2008) even in non-western cultures (Asai & Tanno, 2009).These results might 
implicate a relationship between schizophrenia or schizotypal personalityand non-lateralized 
cerebral functioning, at least with regardto motor ability. Furthermore, in schizophrenia, non-
lateralization has been empirically suggested not only in motor skills, but also in language 
functions (e.g., Asai et al., 2009; Blyler, Maher, Manschreck,& Fenton, 1997; Hugdahl et al., 
2008; Lenzenweger & Maher, 2002; Lohr & Caligiuri, 1997; Ngan et al., 2003; Tabarés-
Seisdedos et al.,2003). Moreover, it has been suggested that the essential disconnection 
between the two hemispheres might equalize the two hemispheres, at least in relation to some 
motor and language functions (Asai et al., 2009). Patients with schizophrenia might have 
second language areas in the right hemisphere (e.g., ―bicameral mind;‖ for a review, see 
Cavanna et al., 2007; Sher, 2000; Olin, 1999). Many studies have shown that the right 
homologues of the language-related areasare activated during auditory verbal hallucination 
(e.g., Sommer et al., 2007). 

In line with this discussion, in considering the relationship between abnormal 
hemispheric lateralityin schizophrenia and external misattribution in speech, Sommer et al. 
(2003) suggested a challenging but important hypothesis that connected the major theories 
explaining schizophrenia. As mentioned above, the decreased cerebralasymmetry found in 
schizophreniahas been replicated using severaltechniques. In addition, functionalimaging 
studies have reporteddecreased lateralization oflanguage-related activation inpatients with 
schizophrenia comparedwith healthy controls (Sommer et al., 2001).Itcould be hypothesized 
that innerspeech, originating from rightcerebral homologues of the languageareas, is 
perceived asan auditory hallucination. In the right hemisphere, ―prediction violation‖ might 
occur. Self-producedlanguage activity normallyleads to inhibition of the languageperception 
areas (McGuire et al., 1996) because self-produced sensation can be predicted accurately and 
filtered (e.g., Blackmore et al., 1998).Whenthis inhibitory mechanism fails,verbal thoughts 
may not berecognized as originating fromthe self and may beattributed erroneously to an 
external source.Indeed, inhibition of languageperception might be more proneto failure when 
language activityis derived from an unusual site(i.e., from contralateral homologueareas in the 
right hemisphere).These serial hypothesesaresummarizedin Figure 1. Patients with auditory 
hallucinations might have a second language area in the right hemisphere, but this irregular 
language processingmay not be predicted, and feedback sensations may not be filtered or 
attenuated. As a result of this prediction violation, individuals would perceive self-produced 
(inner) voices as originating externally. To examine this hypothesis, we administered a simple 
experiment assessing self–other speech attributionfor each ear (hemisphere) in relation to 
auditory-hallucination proneness in the general population, as with our previous studies (Asai 
et al., submitted; 2008).  

METHODS 

Participants 

Fifty-one university students (aged 18–22 years, mean = 19.6; 30 men, 21 women) 
participated in theexperiment and completed the questionnaire. Participants were recruited 
from a pool of students in an introductory psychology class. We sent an e-mail describing the 
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experiment and the questionnaire, to which interested participantsresponded voluntarily. 
None had a history of mental disease or hearing difficulties, and none reported anyhearing 
problems at the time of the experiments. We obtained written informed consent from all 
participantsbefore conducting the experiment. 

Apparatus 

The experiment was conducted in a soundproof room. The visual stimuli were created 
and the experimentsconducted using MATLAB (MathWorks, Natick, MA, USA) and 
Psychophysics Toolbox (Brainard, 1997; Pelli,1997). Participants spoke into a microphone 
attached to headphones (SENNHEISER HMD280PRO), and the auditory input was 
amplified(BEHRINGER MIC200). Auditory input below 1 kHz was filtered at +3 dB, and 
auditory input above 1kHz was filtered at -3 dB using an equalizer (BEHRINGER FBQ800) 
in order to obtain a subjectiveapproximation of each participant‘s own voice (Shuster & 

Durrant, 2003). Then, the pitch was either unchanged(no distortion) or raised by 1 (moderate) 
or 4 (severe) semi-tones using aneffecter (ZOOM RFX-2200) and fed back to the subjects 
through headphones (SENNHEISER HMD280PRO). These parameters were decided in 
accordance with our previous study (Asai et al., submitted). We predicted that 
participantswould attribute the fed-back voice to themselves about 50% of the time under the 
moderate-distortion condition but 0 % of the timeunder the severe condition. 

Toreduce any effects of bone conduction and to prevent participants from hearing their 
own voices directly, pinknoise at 70 dB SPL was generated and mixed into the fed-back voice 
using a sound mixer (YAMAHA MW10C)(Toyomura et al., 2007). Their fed-back voice was 
presented to the right, the left,or both ears through headphones using the mixer (pan-pot 
function) so that the total signal levels were equal under each ear condition. Pink noise was 
also presented through the bone-conduction headphone (Golden Dance co., Ltd. MGD-
701BK) to suppress the bone conduction sound of their speech. For example, under the right-
ear condition, while pink noise was presented to both ears through the headphones, 
participants first read aloud the presented word and then listened as their voice was presented 
to the right ear only through the headphones. During this time, only pink noise was presented 
to the left ear. A few signals were sent from the right ear to the right auditory cortex 
(ipsilateral) through the preponderance of the contralateral auditorypathways (Rosenzweig, 
1951). The noise from the contralateral ear was supposed to reduce this ipsilateral pathway 
relatively (Asai et al., 2009). Participants were briefly trained to speak aloud atapproximately 
65–70 dB, as if murmuring. Under these conditions, each participant was able to clearly 
recognize theirvoice over the noise through the headphones. 

Materials 

We used 50 four-mora (the prosodic unit in Japanese) words as visual stimuli, selected 
from an established list ofwords for speech (Amano et al., 2009). This list was controlled for 
familiarity and phonological balance. We chose 50 of themost familiar words for the present 
experiment (five for the practice trials and 45 for the test trials). 
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Procedure 

Participants read the presented words aloud into the microphone. They were required to 
finish reading withinapproximately 400 ms after the words were presented following a 
countdown from three to one, during which timethey could prepare for speech while viewing 
the presented words. After they heard the fed-back voice, participants were required to judge 
intuitively whether the voice they heard was their own, regardless of the feeling of distortion. 
That is, theycould answer, ―This is my own voice,‖ even when they could detect distortion, 

and vice versa (self-other attribution task). Nine conditions were used (three distortion 
conditions ×three ear conditions), and participants completed 45 trials (five repetitions for 
each of the nine conditions). The orders of the 45words and the three conditions were double 
randomized.  

Questionnaire 

After the participants finished the experiment, they completed a battery of questionnaires. 
We assigned a random number to each participant, and data from the questionnaires were 
crosschecked with experimental data using this randomly assigned number. The battery 
included the following questionnaires, all of which, except for the AHES-17 and SOAS, have 
been translated into Japanese and demonstrate good reliability and validity. 

 
1. Auditory hallucination proneness: the Auditory Hallucination Experience Scale 17 

(AHES-17, Asai et al., in press) is a brief version of the Auditory Hallucination 
Experience Scale (AHES, Sugimori, Asai, & Tanno, in press), which has been 
developed in Japan because a scale for directly measuring auditory hallucination-like 
experiences was needed. The Launay–Slade Hallucination Scale (LSHS; Launay & 
Slade, 1981) and its revised version (LSHS-R; Waters, Badcock, & Matbery, 2003) 
measure hallucination-like experiences, including auditory hallucinations, but do not 
focus on auditory hallucinations separately. The AHES-17 is a self-report 17-item 
questionnaire with responses based on a 5-point Likert scale (1–5) measuring the 
frequency of auditory hallucination-like experiences (e.g., ―I heard someone‘s voice, 

but nobody was actually around.‖). The scores for this scale range from 17 to 85. 

Test–retest reliability (r = 0.78, p < .0001) and internal reliability (α = 0.84) were 

adequate, and the investigation of criterion-related validity showed that the AHES-17 
was highly correlated with scales measuring positive schizotypy, including auditory 
hallucination proneness (Asai et al., in press). 

2. Positive schizotypal personality: the Oxford Schizotypal Personality Scale (STA; 
Claridge & Broks, 1984; Cyhlarova & Claridge, 2005; Gregory, Claridge, Clark, & 
Taylor, 2003) is a 37-item true–false self-report questionnaire based on the DSM-III 
diagnostic criteria for schizotypal personality disorder. It measures schizotypal traits, 
especially perceptual aberrations that are analogous to positive symptoms, such as 
auditory hallucinations, thought insertions, and delusions of control. 

3. Schizotypal personality traits: the Schizotypal Personality Questionnaire Brief 
(SPQB: Raine & Benishay, 1995) is a shortened version of the Schizotypal 



Schizotypal Personality Traits: Auditory Hallucination-like Experiences… 77 

Personality Questionnaire (SPQ: Raine, 1991). SPQB is a 22-item true–false self-
report questionnaire measuring schizotypal personality traits. Though it consists of 
three subscales: Cognitive–Perceptual (Cog: positive schizotypy), Interpersonal (Int: 
negative schizotypy), and Disorganization (Dis: disorganized schizotypy), resent 
studies have suggested that this three factor structures in SPQ(B) might be open to 
question (e.g., Compton et al., 2009; Fonseca-Pedrero et al., 2009). Furthermore, 
each subscale score ranges, for example, from 0 to 6 (Dis). So we didn‘t use these 

subscale scores and adopted total SPQB score as whole schizotypal personality. 
4. Sense of agency: the Sense of Agency Scale (SOAS; Asai et al., in press) is a newly 

developed prototype measure for assessing the sense of agency. It includes 22 items 
that are related to an abnormal sense of agency in the general population according to 
previous experimental studies. The scale consists of three subscales: misattribution of 
the agent (Mental Self: e.g., ―I sometimes turn around feeling as if someone called 

my name in a crowd.‖), uncontrollability of one‘s own body (Physical Self: e.g., ―I 

sometimes feel I cannot move my body as I want.‖), and self-assertiveness in social 
situations (Social Self: e.g., ―I sometimes feel my behavior has some effect on 

society.‖). Responses are based on a 4-point Likert scale. Test–retest reliability (r = 
0.73, p < .0001) and internal reliability (α = 0.77) were adequate. 

5. Depression: the Self-rating Depression Scale (SDS; Zung, 1965) is a well-known 
self-report questionnaire comprised of 20 items; responses are based on a 4-point 
Likert scale measuring depressive tendencies. 

6. Anxiety: the Trait Anxiety Inventory (STAI-T; Spielberger, Gorsuch, & Lushene, 
1970) is a well-known self-report questionnaire consisting of 20 items; responses are 
based on a 4-point Likert scale measuring anxiety traits. 

7. Handedness: the H.N. Handedness Scale (HNHS; Hatta & Kawakami, 1995; Hatta & 
Nakatsuka, 1975) is a revised version of the Edinburgh Inventory (Oldfield, 1971) 
for use with Japanese participants. Revisions were necessary because cultural 
differences render the original Edinburgh Inventory inappropriate for Japanese 
participants. The scale is often used in Japan to measure or control for handedness 
(e.g., Ogawa, Inui, & Sugio, 2006). Participants respond to this scale by indicating 
whether they use their right, left, or either hand for 10 common actions: handling an 
eraser; striking a match; thumb tacking; hammering; brushing their teeth; throwing; 
and using a pair of scissors, a knife, a screwdriver, and a shaver or lipstick. This scale 
ranges from -10 to +10; a ‗‗right‖ response is scored as +1, a ‗‗left‖ response is 

scored as -1 and a response of ‗‗either‖ is scored as zero. 
 
Higher scores for all questionnaires indicate a stronger tendency on the relevant 

dimension. SDS and STAI were used as control measures; that is, we predicted that these 
scales would not be related to the present study although they might be related to schizotypal 
personality traits, especially to auditory hallucination proneness or abnormal experiences 
relating to the sense of agency (that is, ―Mental Self‖). 
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RESULTS 

At least two methods are available to examine the relationship between questionnaire 
scores and experimentalperformances: linear relationships between scores and performance 
(e.g., Asai et al., 2008) and comparisonsbetween groups according to questionnaire scores 
(e.g., Asai & Tanno, 2007). Multiple rather than single measures are most reliable (e.g., Asai 
et al., 2009). To examinethe relationship between auditory-hallucination proneness and self-
attribution, first we selected theparticipants scoring highest (top third; 17 participants) and 
lowest (bottom third; 17 participants) on the AHES (see Table 1 for demographic data),in 
accordance with previous studies. Later, we examined the relationships of our data to other 
questionnaires andother methods (e.g., linear relationships) to examine the individual 
differences. 

Figures 2 and 3 show the relationship between self-attribution in speech and ear condition 
in each group, as in Asai & Tanno‘s (2008) study. Repeated-measures analysis of variance 
(ANOVA) with pitchdistortion and the ear condition as the within-subject variables showed 
that only the main effect of pitch distortionwas statistically significant (F(2, 32) = 39.6, p< 
.001) in the low-AHES group (Figure2). In contrast, in the high AHESgroup, the main effects 
of pitch distortion (F(2, 32) = 152.5, p< .001) and of ear condition (F(2, 32) = 4.01, p< .05) 
were significant (Figure 3). Regarding the main effects of ear condition, multiple 
comparisonsusing Ryan‘s method (i.e., R-E-G-W‘s F test) for post-hoc analysis revealed that 
scores under the both-ears condition were significantly higher than under either one-ear 
condition (right or left) (p< .05). These results suggest a relationship between the AHES, self-
attribution in speech, and ear (hemisphere) conditions. In the low AHES group, there was no 
difference between the ear conditions. In contrast, in the high AHES group, less feedback was 
attributed to participants‘ own voice under the one-ear conditions (right or left) than under the 
both-ears condition, regardless of the pitch distortion. To confirm these results, we then 
examined the linear relationship among these variables. 
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We calculated the two laterality indices under the both-ears conditions as baseline 

scoresin accordance with the results of the group comparisons. The laterality index for the 
right ear (LIR) was calculated as follows: (self-attribution rate under the right-ear condition) 
－ (self-attribution rate under the both-ears condition). Finally, these values were averaged 
across pitch distortion conditions. The laterality index for the left ear (LIL) was calculated in 
the same way. Negative LIR and LIL values meant that the participant attributed the fed-back 
voice to him or herself less under the one-ear condition (right or left) than under the both-ears 
condition. Table 2 shows the Pearson‘s correlation matrixfor these laterality indexes and 
questionnaire scores. Not surprisingly, AHES and LIR or LIL showed a significant negative 
correlation, confirming the results of the group comparison analysis. Furthermore, this 
correlation matrix revealed that other schizotypal traits, including positive or whole 
schizotypy, and other mental traits, including anxiety and depression, might not related to the 
lateralized self-attribution pattern. Auditory-hallucination proneness might be specific to this 
phenomenon. On the sense of agency scale, the―Mental Self (misattribution of the agent)‖ 
subscale was significantly correlated with LIL. Although the self–other attribution task is 
supposed to relate to this factor, unlike AHES, ―Mental Self‖ was only correlated with LIL. 
We had hypothesized that people with high AHES would attribute the fed-back voice to 
themselves less under the left-ear (right hemisphere) condition than under either the both-ears 
or the right-ear condition. The results, however, suggest that under the right-ear condition, 
they also attributed the speech to themselves less. Yet, according to the results of SOAS, 
external misattribution of the agent should be related to the left ear (right hemisphere) 
condition only, as we hypothesized above. These findings are discussed below. 
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DISCUSSION 

The objective in the present study was to examine self–other speech attribution in the 
right hemisphere in people with high proneness to auditory hallucination. First, in people with 
low AH, laterality of self–other speech attribution was not confirmed. They attributed the 
feedback voice to themselves with equal frequency regardless of ear condition. Fu et al. 
(2006) showed the relationship between bilateral temporal lobes and on-line self–other speech 
attribution: the speech information is sent to left language areas first and might then be 
returned to the bilateral temporal lobes. No effect of ear condition might indicate smooth 
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transmission of these signals through the corpus callosum. In general, a laterality effect of ear 
condition in the general population would be observed only under specific experimental 
conditions, namely classic dichotic listening, in which participants hear a different auditory 
stimulusin each ear (e.g., Hugdahl et al., 2007) or a reaction time paradigm (e.g., Asai et al., 
2009), because of the connection between the two hemispheres through the corpus callosum. 
Considering that the present study presented one speech stimulus and required participants to 
answer at their own pace, the absence of laterality effect in people with low AH was 
unsurprising. 

On the other hand, the effect of ear condition appears in people with high AH. Because 
previous studies have suggested that external misattribution in speech (i.e., auditory 
hallucination) might occur in the right hemisphere (e.g., Sommer et al., 2007), we had 
hypothesized that, if an inter-hemispherical disconnection exists (e.g., Lohr et al., 2006)), 
under the left-ear condition, people with high AH would be more likelyto attributethe fed-
back voice to an externalsource (i.e., to feel it is ―the other‘s voice‖) than under the right-ear 
or both-ears conditions. Compared with the both-ears condition, under the left-ear condition, 
participants with high AH did misattribute the fed-back voice to an external source, as 
expected. According to the hypothesis of Sommer et al. (2003), speech processing may occur 
in the right hemisphere (cerebral homologues of the languageareas) in subjects with AH. This 
irregular language processing, however, cannot be predicted, and the feedback 
sensationcannot be filtered or attenuated (e.g., Ford et al., 2004). As a result of this prediction 
violation, subjects would hear the self-produced (inner) voices as the voices of others. The 
present study supports this view, providing the first data from a behavioral experiment in line 
with this challenging hypothesis, but from the viewpoint of the difference between the both-
ears and left-ear conditions. 

However, contrary to our expectation, the right-ear condition showed results similar to 
those for the left-ear condition. People with high AH made an equally high number of 
external misattributions under the right-ear conditioncompared with the both-ears condition. 
The―Mental Self‖ subscale in SOAS refers to the tendency for misattribution of the agent, 
including auditory hallucination. Participants with high Mental Self scores may also 
externally misattribute information reaching the right hemisphere. Given that AHES was 
highly correlated with Mental Self (r=.53, p<.001), this result seems inevitable. Under the 
right-ear condition, however, Mental Self was not correlated with LIR, indicating that the 
difference between the right-ear and both-ears condition may not have been the result of 
misattribution of the agent, but may have occurred for some other reason. Indeed, many 
studies have suggested that the language-related areas in the left hemisphere of patients with 
AH might be disordered.  

Patients with AH might have a deficit in speech perception related to the left temporal 
lobe, regardless of whether the speech originates with the self or another (e.g., Hugdahl et al., 
2007). In addition, Mechelli et al. (2007) suggested that when patients with AH appraisedtheir 
own speechafter the fact, they show impaired functional integration between the left superior 
temporal and anterior cingulate cortex. In a postmortem study, Allen et al. (2007) also 
showed that the misidentification of self-generated speech in patients with AH was associated 
with functional abnormalities in the anterior cingulate and left temporal cortex. These results 
suggested that patients with AH might have an abnormality in the left temporal cortex that 
leaves them deficient in a self-voice representation.This creates a disorder in speech 
perception when they identify their retrospectively rather than online. Therefore, it could be 
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that not the on-line ―prediction violation‖ but other reasons,perhaps including disorders of 
speech perception, explain the difference between the right-ear and both-ears condition. 
Further research should examine this possibility using brain-imaging techniques.  

When taken together, our findings indicate that people with AH might have disorders in 
both the right and left language-related areas: speech perception deficit in the left hemisphere 
and prediction violation in speech processing in the right hemisphere. Indeed, Woodruff et al. 
(1997) have suggested that AH is associated with a reduced left and increased right temporal 
cortical response to auditory perception of speech. Patients with AH process speech stimuli 
less well in the left hemisphere but better in the right hemisphere. However, if speech stimuli 
are produced by the patients themselves, the speech being processed in the right hemisphere 
might be perceived as another‘s voice. Further research should focus on both right and left 
hemisphere language processing and self-other attribution in speech. Although the present 
study showed the effect of laterality on self–other speech attribution for the first time by 
behavioral experiment, some unavoidable limitations should be noted. Because we discussed 
brain abnormalities from behavioral data alone, speculative interpretations were inevitable. 
Although the dichotic listening paradigm (e.g., Hugdahl et al., 2008), which we applied in the 
present study, has been developed to provide non-invasive brain measurements, particularly 
regarding neural pathways, a follow-up brain imaging study should provide further insight on 
this topic. We could present a basic experimental methodology for the further research. 
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1. INTRODUCTION 

Talking about addiction genetics and its most common comorbid disorders, Personality 
Disorders (PD), one of the concepts that first should be clarified is the importance of the 
studies logic chronology on psychiatric genetics. Thus, it should be noted that for molecular 
genetic techniques to be justified in any study, a substantial role of genetics in the etiology of 
this disorder has to be demonstrated first by epidemiological data. Genetic epidemiological 
studies which here is referred to are mainly three: family, twin and adoption studies. So, if 
these studies do not raise doubts about whether or not one disorder is inherited, it is better to 
focus on the environmental causes and drop molecular studies determined to "grab" some 
related gene. Once the genetic implication has been demonstrated in some disorder‘s etiology, 

it is time to mathematical and molecular genetic studies. By means of these studies, detecting 
which gene or combination of genes causes the disorder is a matter of try. This is not easy, 
though, considering that only 2% of the 3 billion base pairs of DNA are genes. 

Once in the field of molecular genetics, difficulties manifest. The first genes isolated and 
characterized are either Mendelian or monogenic characters, hereditary diseases or somatic 
malignancies mostly, in which there is a major gene involved. The Mendelian scheme fulfills 
the "one gene / one disease" rule. Thus, one single-locus mutations cause one specific disease, 
e.g. sickle cell anemia, cystic fibrosis, phenylketonuria and Huntington's disease. Non-
Mendelian characters either depend on a small number of loci (oligogenic characters) or gene 
plots (polygenes), with each of them showing a small effect with an environmental factor 



Gonzalo Haro, Ernesto Tarragón, César Mateu et al. 90 

varied contribution. All these possibilities are included within the term multifactorial 
character. 

However, unlike one might suspect, monogenic characters are not exempt of complexity. 
Many of them either have "reduced penetrance‖, meaning that not all individuals with the 

conferring disease genotype develop it; "variable expression‖, meaning that there is a huge 

variability on disease‘s severity; or "pleiotropy", when the gene has more than a single 
appreciable effect on the body. On the other hand, different genes may promote a single 
phenotype in different families. In this case is called ―genetic‖ or ―locus heterogeneity‖. Even 

more, different mutations in the same gene can cause distinguishable clinical diseases. Hence, 
there is an enormous genetic complexity, even through simple Mendelian characters, which 
are only governed by one gene. This suggests that there is a few purely Mendelian biological 
characters, and that may be extend to purely polygenic also. 

Studies on the role of genetic factors in biopsychosocial diseases in humans have to 
confront many problems. Among them, the polygenic and multifactorial nature of inheritance 
stands out by itself, so that multiple genes and environmental factors interact in each subject 
in very different ways and degrees. 

2. ABOUT PERSONALITY AND ITS DISORDERS 

The importance of talking about the genetics of PD lays on the fact that mental illness is 
most often presented comorbidly in patients with addictive disorders, as recently 
demonstrated by Haro et al (2004). There are a variety of definitions that try to define the 
concept "personality", reflecting the diversity of "personality theory" advocated by the 
multiple schools of psychology. Since the beginning of civilization, mankind has been 
preoccupied with understanding itself. In 372 BC, Theophrastus proposed 30 different types 
of human beings, and Hippocrates developed his theory of humors years later, whereby for 
each body fluid a temperament-regulating affective disposition was corresponded, resulting a 
person‘s temperament in four types of personalities: the blood (optimistic and outgoing), the 
melancholic (gloomy, sad) the phlegmatic (impassive) and angry (bitter and irritable). Many 
were the traditional constitutionalists who proposed different types of personality trait based 
on this concept (Galen, Jung, Kretschmer, Sheldon, etc).  

Personality has been studied from different approaches. Dimensional approach for 
instance, considers personality as a continuum from normal to pathological (speak of 
quantitative differences), whereas the categorical perspective (which include psychiatric 
classifications such as DSM or ICD) provides taxonomies on what is pathological (qualitative 
differences between normal and abnormal). The dimensional perspective has the advantage of 
providing a more realistic view of psychopathology, allowing a more accurately fit to the 
functioning of the human personality. Still, the attempt to find breakpoints in which split 
normality from pathologic it is a problem. For its part, the categorical approach serves a 
useful purpose to clinicians, who must make rapid diagnoses with relatively large numbers of 
patients in a short space of time.  

A fairly complete and current definition of personality is that from Millon‘s, who 

considers personality as “a complex pattern of deeply embedded psychological 

characteristics, mostly unconscious and difficult to change, and are expressed automatically 
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in almost all areas of individual functioning. These intrinsic and general features arise from a 

complicated matrix of biological determinants and learning, and ultimately comprise the 

idiosyncratic pattern of perceiving, feeling, thinking, coping and behaving of an individual”. 
For DSM-IV-TR, a PD is a “permanent and inflexible pattern of inner experience and 

behavior that deviates markedly from the expectations of the individual's culture, has its onset 

in adolescence or early adulthood, is stable over time and involves discomfort or injury to the 

subject”.  

Latest revision of the American Psychiatric Association DSM groups PD into three broad 
groups of generic features, including a total of 10 diagnostic categories established on the 
basis of strict criteria: 

 
1. Group A. Characterized by its inability to establish and maintain relationships 

because of their marked introversion or lack of harmony and warmth, and a striking 
difficulty learning elementary social skills. They are considered odd or eccentric 
personalities. Includes single individuals who lack a sense of humor and feelings of 
affiliation. They are usually cold, expressionless, and vulnerable to mental pathology. 
Includes 3 categories: 
 
Schizoid PD: mainly characterized by a pervasive pattern of detachment from social 

relationships and restricted emotional expression in interpersonal settings. 
Individuals are indifferent to interpersonal relations and tend to be isolated. 

Paranoid PD: general distrust and suspicion since the beginning of adulthood, so that the 
intentions of others are interpreted as malevolent. They are suspicious, 
hypersensitive and skeptics. 

Schizotypal PD: the most rare among this group. Besides the general pattern of social and 
interpersonal deficits associated with acute discomfort, they tend to cognitive or 
perceptual distortions and eccentricities of behavior. 

 
2. Group B. Characterized by emotional lability and a peculiar emotion that is 

associated with uncontrolled or undesirable social behaviors. It is the immature 
group. They are dramatic and emotional personalities. Includes 4 categories: 
 
Antisocial PD: characterized by a persistent pattern of disregard and violation of the 

rights of others occurring since age of 15. There is evidence of Conduct Disorder 
prior to age 15, though. It seems very early gestation and is expressed by conflicts 
with the rules since childhood. They are cold and are not afraid of danger. They often 
engage in illegal or destructive activities. 

Borderline PD: persistent pattern of instability in interpersonal relationships, self-image 
and affects, and marked impulsivity. They range from a need for attention to a 
rejection of intimate relationships. The mood switches easily from normality to 
depression or irritability. They are impulsive and have little control over anger. 
Chronic feelings of emptiness, self-identity disorders and suicide attempts or threats 
are common. 

Histrionic PD: general pattern of excessive emotionality and attention seeking. They are 
warm, seductive, issuing wrong signals that give rise to misunderstandings. 
Hypersensitive, they tend to theatricality, superficial and childish behavior. 
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Narcissistic PD: persistent pattern of grandiosity (in fantasy or behavior), need for 
admiration and lack of empathy. Tendency to be self-importance and hypersensitive 
to other‘s assessment. Are egocentric, dismissive and insensitive for the rights of 
others. They consider that deserve a special kind of treatment. 

 
3. Group C. This is a group of disorders characterized by people extremely sensitive to 

signals of punishment. They are the group of fearful. They are anxious and 
frightened individuals. Includes 3 categories: 

 
Avoidant PD: general pattern of social inhibition, feelings of inferiority and 

hypersensitivity to negative evaluation. They tolerate neither criticism nor ridicule, 
and they need assurance of unconditional approval in their relationships. They have 
no close friends or confidants, and avoid activities and social contact. They have low 
self-esteem and are excessively timid. 

Dependent PD: general and excessive need for others to address one, which causes a 
submission, adherence behavior and fears of separation. They are afraid of loneliness 
and hypersensitive to disapproval. Are considered incapable of living on their own. 

Obsessive-Compulsive PD: pervasive pattern of preoccupation with orderliness, 
perfectionism and mental and interpersonal control, at the expense of spontaneity, 
flexibility and efficiency. Are persevering, policy and parsimonious personalities. 
Concerned about perfectionism and yields. Meticulous. They do not tolerate 
uncertainty. 

3. PERSONALITY DISORDER AND GENETICS 

Among the genetic characters, the most interesting and controversial are those dealing 
with human personality and behavior. It is clear that these are not simple characters, but 
framed under the rubric of complexes. Virtually, all the work done in this area supports the 
idea of the existence of a hereditary component in temperament and personality shaping, 
which explain between 30 and 60% of the observed variance. However, has been not possible 
yet to identify a single gene responsible for the observed variability in human personality. 
However, for several reasons this result should not be surprising: a) the high genetic 
complexity of these characters, that have a large multifactorial component; b) genetic analysis 
methods used so far have been successful in the simplest characters; and c) is necessary to 
start from a definition of character in terms of biological entities that are useful for genetic 
studies.  

There have been several approaches to the subject of study in an attempt to elucidate the 
genetic basis of personality. Based on a given phenotype, a first approach tries to discover the 
allelic variations of genes that influence the presence of this behavioral pattern. From this 
approach, the difficulty in genetic research of PD lies in first place on how to choose the most 
appropriate phenotype. It is therefore essential to lay the groundwork for what is an 
appropriate phenotype. Personality Disorders described in DSM-IV-TR are complex and 
poorly defined constructs, even clinically.  

Another approach is to focus on the study of how allelic variations of a gene affect 
measurably changes in behavior. To some extent, the phenotypes proposed by the biosocial 
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theory of personality integrated in Cloninger‘s model meet these requirements. Cloninger 
defines three basic dimensions, largely inheritable: novelty seeking, harm avoidance, and 
reward dependence. At the same time, these key figures would be influenced by the activity 
of certain neurotransmitters: the first dimension could be explained by genetic variability in 
the dopaminergic systems, the second by serotonin, and third, by noradrenergic.  

Under these assumptions we have studied the polymorphisms of genes encoding 
receptors and transporters of neurotransmitters in the brain. 

3.1. Personality Disorders Cluster A and Genetic Studies 

Almost all research on these disorders rotates also around schizophrenia. And is from 
these findings when has been possible to start to analyze the genetic characteristic of each 
syndrome, and the role of genetic markers in vulnerability increase to suffer any of them. Of 
the three PD that contains cluster A, the schizotypal personality disorder (SPDD) and its 
relation to schizophrenia have been the nucleus that has most of the research. Hence, there is 
a considerable lack of research to analyze the genetic influences of both disorders in both 
paranoid personality disorder (PPD) and schizoid personality disorder (SPD). 

3.2. Heritability  

Torgensen (1984) was the first to glimpse that SPDD could have genetic determinants by 
itself. This author came to this conclusion from a study in which 7 co-identical twins of 25 
subjects with SPDD, taken from a register of non-psychotic patients, also had SPDD, 
compared with only 1 of 34 dizygotic co-twins (28% vs. 3%). Subsequently, another study 
suggested that two dimensions of SPDD on genetic factors exerted their influence to varying 
degrees. Both studies are not without drawbacks and methodological biases, however, and 
pointed to a small proportion of heritability of SPDD.  

There are three genetic-epidemiological designs commonly used to analyze the possible 
relationship between SPDD and schizophrenia.  

Main among these designs consist in estimate the risk of SPDD amongst relatives of 
subjects with schizophrenia. A study of these characteristics was conducted by Kety et al. in 
1968 with Danish population, showing that schizophrenia and its related disorders had an 
incidence of 20% in biological relatives of individuals with the disease, while in control was 
about 6%. 

Since then, seven studies of families and twins with numerous samples have confirmed 
that although SPDD rates differ significantly between studies (probably due to diagnostic 
methods used in personality analysis), both SPDD and PPD rates are significantly higher 
among relatives of subjects with schizophrenia compared with control subjects. 

In addition, some studies report specificity in the familial transmission because the 
incidence of SPDD and / or PPD is significantly higher in relatives of subjects with 
schizophrenia than in relatives of subjects with mood disorders. This hypothesis remains to be 
seen, and the results of studies are controversial. 
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A second method of analysis is evaluating the relationships between SPDD and 
schizophrenia, assuming SPDD as a sort of moderate schizophrenia phenotype. This method 
requires analyzing the proportion of relatives having a severe phenotype of the disease 
(chronic schizophrenia) among relatives of subjects with a milder phenotype (SPD). 
According to a review of Battaglia and Torgensen, there were 12 studies with this method 
until 1996, including those carried out by the same authors. These studies point out clearly 
that the familial risk of schizophrenia varies between 0% and 8.4%. However, until 1996, 
most studies that took SPDD as a starting point carried out established a lower relative risk of 
developing schizophrenia than those using relatives of subjects with schizophrenia indeed. 
This would be compatible with a polygenic model of schizophrenia that predicts that the risk 
of suffering the most severe form of the disease is lower among relatives of subjects with a 
milder form than those relatives who have the severe form. Controlled family studies have 
indicated an increased risk for schizophrenia in relatives of subjects with SPDD than in 
control subjects, or schizophrenia plus some PD of cluster A. However, when subjects with 
SPD conducted the family inquiry themselves, data from twin and adoption studies showed 
no relationship between SPDD and schizophrenia, probably because of samples size and 
genetic heterogeneity. 

The third type of heritability analysis encompasses family, twin and adoption studies by 
analyzing the presence of the disorder in relatives of individuals who suffer it. The goal is to 
determine whether SPDD is more concentrated in families with an increased risk of 
schizophrenia. It is therefore important to determine whether relatives themselves may 
transmit SPDD, and how much of this transmission would be due to genetic factors. 

Taken together, all these studies suggest that SPDD is transmitted familiarly, and that 
genetic factors contribute significantly to the transmission. Nevertheless, results also point out 
the possibility of only transmit a part of the disorder, not the disorder in its entirety. 

At the same time, some authors believe that there are no strong family studies on 
assessing phenotypic markers of SPDD vulnerability, relative risk, or heritability of these 
traits. For them, it is possible that SPDD is genetically identical to some variety of 
schizophrenia, but with a weaker phenotype, due to a combination of reduced penetrance, 
greater number of protective factors, or lack of non-genetic factors, viral or toxic agents. 
What seems possible is that only a subset of subjects with SPDD is genetically identical or 
closely related to the various forms of schizophrenia, and this marker-associated genetic 
vulnerability could help to clearly define this subgroup. 

3.3. Neuropsychological Markers 

On a different plane to what has been outlined, a number of specific neuropsychological 
indicators related to schizophrenia have been studied over the years, and have been also 
analyzed for SPDD recently. Neuropsychological indicators can be very useful as phenotypic 
indicators in genetic linkage analysis. Based on these indicators, three endophenotypes that 
may be useful for understanding the genetic liability in the SPD arose:  

 
Prepulse Inhibition (PPI): repeated presentation of weak stimuli before a strong stimulus 

reduces the magnitude of the blink reflex. Schizophrenic patients show a lower response 
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inhibition than normal subjects. Even clinically unaffected relatives of schizophrenic subjects 
show a deficit in inhibitory response similar to that found in affected individuals. Compared 
with normal subjects, patients with SPDD show this deficit also. There has been no definitive 
analysis of the inheritance pattern of PPI in twins, but the modulation of this response using 
affective stimuli seems, at least in part, that is under genetic control, since monozygotic twins 
(but not dizygotic) show similar changes in the amplitude of this response. 

 
Suppression of P50 evoked potential: multiple studies have found that there is a normal 

suppression of the second P50 potential, possibly due to activation of the inhibitory process 
caused by the first P50. In normal individuals, the second P50 shows a decrease of 80% 
compared to the first, detected from the final stage of adolescence to age 65. Schizophrenic 
patients, their first-degree relatives and subjects with SPDD show all reduced P50 
suppression compared with normal subjects. Still, more studies are needed to provide genetic 
data regarding this matter. 

 
Antisacer Paradigm: Saccadic reflex (rapid redirection of gaze to a place of interest) is a 

good measure to differentiate schizophrenic patients from those who are not. Close relatives 
of non-psychotic subjects with schizophrenia and SPDD generate a higher proportion of 
Antisacer errors. For instance, in a sophisticated work of this kind, 75% of schizophrenic 
patients and 25-50% of their families generated more errors than the worst performer of the 
control subjects.  

Recent studies have noted an interaction between genetic risk for schizophrenia and 
schizotypal symptoms on many neurocognitive functions. Schizotypal symptoms among 
individuals with high genetic risk for developing schizophrenia are typically associated with 
deficits in verbal and visuo-spatial memory, complex attention and executive functions. These 
symptoms, together with a family history of schizophrenia, seem to place the subject in an 
increased risk position for developing certain cognitive deficits. This suggests that some 
neurocognitive functions may be sensitive to sub-psychothic symptoms within the 
schizophrenia spectrum. This would be consistent with a model where genetic locations 
would intervene in both schizotypal symptoms and neurocognitive deficits. 

3.4 Studies of Molecular Genetics 

Some studies show that personality characteristics of cluster A are associated with a low 
density of dopamine D2 receptors. It has been hypothesized that this receptor deficit may 
raise blood pressure through a deficient inhibition in catecholamine release. There are also 
attempts to clarify whether a length polymorphism of exon 6 of dopamine D2 receptor gene 
(DRD2) obtained with NcoI restriction factor, is associated with a low density of dopamine 
D2 receptors. Results from this study showed that homozygous men for the T allele had 
higher blood pressure and more cluster A PD, compared to other alleles.  

One study found a strong association between the Taq A1 allele of the dopamine D2 
receptor and a schizoid / avoidant behavior. A weaker association was found between 480-bp 
VNTR allele 10/10 dopamine transporter gene DAT1 and schizoid / avoidant behavior. 
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One could timidly argue that personalities of cluster A seem to have a different 
distribution of DRD2 genotypes obtained with NcoI, suggesting that the DRD2 
polymorphism is potentially associated with this category of PD, ie, paranoid, schizoid and 
schizotypal.  

4. CLUSTER B PERSONALITY DISORDERS AND GENETIC STUDIES 

Antisocial Personality Disorder (ASPD) and Borderline Personality Disorder (BPD) are 
the only PD investigated on their heritability and genetics in this cluster. 

C.3.2.1. Antisocial Personality Disorder 

Antisocial behavior is so diverse that even its etiology may be different. We found 
evidence of this among property and violent crimes, where genetic influences were significant 
in the property but not violent ones associated with alcoholism. Cloninger studied this 
phenomenon attending Danish twins, and concluded that there was no genetic match between 
the two antisocial behaviors mentioned above, suggesting a different etiology for both. 

Heritability 

Development of antisocial behavior often begins in childhood. These individuals often 
manifest earlier antisocial behaviors, and have less verbal and spatial memory, more negative 
emotionality, greater familial transmission of antisocial behavior and greater genetic 
influence on phenotype. It seems that genetic component on behaviors persistence may 
influence behavioral disinhibition, being this factor responsible for the earliness and stability 
of antisocial behaviors through life. There is evidence of a progression from Oppositional 
Defiant Disorder (ODD) to personality disorder with the years, but should be pointed that 
although many children with conduct disorder show a history of ODD, many with ODD do 
not evolve into a subsequent conduct disorder (CD). CD affects more often boys than girls, 
but there are no consistent data to support that case in ODD. Studies with adults diagnosed 
with CD show that one to two thirds of subjects have psychiatric disorders, personality 
disorders or significant criminal behavior. CD shows a moderate comorbidity with anxiety 
and mood disorders, but a strong one with attention deficit / hyperactivity disorder (ADHD). 
About one third of cases of ADHD develop a significant criminal behavior. However, there 
are no studies that indicate the proportion of adults with ASPD and a history of ADHD. 

Thus, can be concluded that behavioral disorders in childhood is not a necessary indicator 
of developing ASPD when adults.  

Single-adoption studies suggest a lower family influence on antisocial behavior than 
those using twins and adopted siblings. However, difference between these two types is none. 
This fact, thought, may be due to a lack of precision in the measurement. Heritability levels 
vary from 7% to 81%, which makes extremely difficult to reach any firm conclusions. Three 
of the studies with larger samples suggest that most measures of antisocial behavior in 
childhood show a 50% (or even slightly above) of heritability. 
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Studies of Molecular Genetics 

Current research in molecular genetics is majorly developed on ADHD and antisocial 
personality disorders in adults, in relation to alcohol and / or substance abuse. In concern to 
ADHD, it has been appreciated a clear contribution of dopaminergic system and an influence 
of the dopamine D4 receptor gene (DRD4) and dopamine transporter (DAT1) in numerous 
studies. Because of the high comorbidity between both disorders, it would be interesting to 
further explore the relationship of these findings with antisocial behavior. Genetic work on 
alcohol abuse have followed two strands: one related to the genes involved in alcohol 
metabolism, which is unlikely to shed some light on antisocial behavior in childhood; and a 
second that tries to explore the genes of monoamines, which may be more revealing. By the 
time, genetic associations that include alcohol dependence tendency suggest a link between 
D4S244 and D4S2393 genetic markers. In one family, which showed a mild mental 
retardation and unpredictable aggression so far, a mutation of the monoamine oxidase gene on 
males X chromosome was observed. In spite of this, no MAO-A disfunction could be pointed 
by a replica study, perhaps because the patient sample was statistically small. Two 
consecutive studies showed significant differences in specific alleles, comparing groups of 
alcoholics with antisocial controls and non-antisocial alcoholics.  

Genetic analysis carried out in a Finnish population and a large American Indians family 
suggest a vulnerability located in 5HT1B receptor gene, compared to low levels of serotonin 
metabolites shown by impulsive and aggressive individuals. Nevertheless, differences 
regarding the neurotransmitter transporter gene cannot be appreciated. Slutske came out with 
results that suggested at least one genetic locus that would be enhancing vulnerability to 
suffer ASPD with pathological gambling, pathological gambling disorder, adult antisocial 
behavior and pathological gambling. Associations between dopamine receptor gene D5 and 
substance dependence propensity and the BN were observed, resulting stronger in women. 
The D5 receptor shows ten times more affinity for dopamine than D1 receptor. Plus, it is 
important to note that a high density of the D5 receptor in brain structures of the limbic 
system is found, which may suggest a role of this system in emotional regulation. 

5. BORDERLINE PERSONALITY DISORDER  

Although multifactorial etiology of BPD and complex interaction of genetic and 
environmental factors is generally recognized, the genetic substrates of this disorder have not 
been yet extensively investigated. Heritability of BPD as a diagnosis is well supported by the 
whole family studies, but genetic basis of some dimensions (e.g. impulsivity / aggressiveness 
and emotional instability) may be stronger than for the entire diagnostic itself. Impulsiveness 
is considered a fundamental dimension in BPD, and may represent a heritable endophenotype 
that significantly contribute to increase likelihood to developing BPD.  

Some studies have investigated the correlations between the ‗Big Five personality 

factors‘ model and BPD, concluding that the ‗Big Five‘ model explains almost half of the 

variance in BPD. Thus, genetic analysis of the ‗Big Five‘ factors may help to clarify the 

genetic basis of BPD. 
Two studies with Norwegian twin yielded different results. The first study identified the 

environment as the most important factor in BPD development. The second study, which 
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counted with a larger sample, noted a significant effect from genetic load, stating near 0.70 
the total proportion of explained variance. Studies with twins reared together and apart reveal 
a strong genetic influence on personality dimensions, such as neuroticism and extraversion.  

Some reports assert that individuals with a higher score on neuroticism (or equivalent) 
tend to have a short variant of the serotonin reuptake encoding gene. This polymorphism 
accounts for 3% to 4% of total variance, and 7% to 9% of inherited variance. A similar study 
found a gene that influences high scores on novelty seeking and low awareness. Although 
very little percentage of the total variance is explained by these studies, they are a first step in 
unravel the gene mapping of those responsible of PD. In a research conducted by Livesley, 18 
personality dimensions that justified many of the anomalies in the PD were described. Among 
those dimensions, the following aspects are very similar to the ones shown in BPD (subtraits 
in parentheses): emotional lability (emotional instability, overreactions, generalized 
hypersensitivity, anger and irritability), cognitive distortion (depersonalization, schizotypal 
cognition and brief stress-addressed-psychosis), identity problems (anhedonia, feelings of 
emptiness, self-changing and pessimism), commitment of insecurity (low tolerance to 
separation, loss of fear, proximity search and inability to tolerate solitude) and autolysis 
(suicidal attempts and ideas). Affective lability, problems of identity and commitment of 
insecurity, characteristic features of BPD, belonged to a higher order factor called ‗emotional 

lability‘ or dysregulation. In that investigation, higher heritability of 0.4 to 0.5 for traits and 
subtraits was found. Because most of the variance appears to be due to this dysregulation 
factor, Livesley proposes it as the core dimension of BPD. In turn, Siever studies suggest a 
relation between noradrenergic system and risk taking, irritability and impulsivity behaviors, 
all of which seems to lead the individual into a stronger reaction to the environment. 
Noradrenergic system would be regulatating this reaction, and together with an increased 
propensity for impulsive aggression, regulated by the serotonergic system, may be combined 
to create the problematic behavior pattern typical of patients with BPD. 

Heritability of Impulsivity 

Given the elevated harm potential that high impulsivity entails in relation to suicide 
attempts and mortality in these patients, determine heritability factors is a must. In this sense, 
a polymorphism on chromosome 11, that is manifested by lower 5-HIAA levels in the 
cerebrospinal fluid in subjects with a history of suicide attempts and high levels of 
impulsivity and aggression in their lifetime, has been discovered while studying the serotonin 
gene encoding precursor. However, the lowest levels have been found in depressive suicidal 
without comorbid BPD pathology. This may suggest that suicide in major depression may be 
more genetically influenced than comorbidity with BPD. Nearly all information indicates a 
lower serotonergic activity in patients with BPD. A study using Positron Emission 
Tomography (PET) and F-deoxyglucose, found a significant inverse correlation between 
aggressive-impulsive problems and glucose metabolism in the frontal cortex. This sheds light 
on the importance of the frontal cortex in mediating the aggressive impulses. Yet, it is curious 
to see how this glucose metabolism decrease was not found in murderers who planned their 
crimes, and only appreciated in impulsive murderers. Low levels of serotonin together with 
dopaminergic system deficiencies are related to autolytic behaviors in patients with borderline 
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personality disorder and depression. Evidence of genetic risk factors of suicide has been 
found on both family and twin and adoption studies. 

6. PERSONALITY DISORDERS CLUSTER C AND GENETIC STUDIES 

Specific personality genetics studies on current scientific literature are scarce. There are 
few about cluster C, though. Cluster C includes Avoidant Personality Disorder (APD), 
Dependent Personality Disorder (DPD) and Obsessive-Compulsive Personality Disorder 
(OCPD). 

In a recent epidemiological work, OCPD was the more prevalent disorder in general 
population, ranking the APD and DPD at fifth and seventh place, respectively. 

Two papers (1996) established an association between exon III VNTR in dopamine D4 
receptor gene and novelty seeking. Since then, numerous studies have explored this 
relationship with mixed results. Some have examined the relationship between the DRD4 
exon III VNTR and other addictive and impulsive disorders, but results are inconsistent. 
Other DRD4 polymorphisms have been discovered, including single nucleotide -521 C> T 
polymorphism, associated with novelty seeking, yet results are again inconsistent. Two recent 
meta-analysis have concluded that no relationship exists between the exon III VNTR 
polymorphism of D4 receptor and novelty seeking, whereas may be a weak relation between 
novelty seeking and the -521 C> T polymorphism. Dopamine D3 receptor gene is located on 
chromosome 3q13.3. A polymorphism on two alleles called Ser9Gly has been identified, and 
its genotypic variants may be associated with schizophrenia, search and sense of novelty in 
bipolar European population, and with alcohol and opiate dependency and neurotic 
personality traits in Australian population, but this has not been possible to replicate yet.  

In a study conducted by Joyce et al., DRD4, 521 C> T, and DRD3 polymorphisms were 
analyzed. Subjects who expressed the DRD4 exon III polymorphism with repeated allele 
showed more obsessive and avoidant symptoms than other groups (three, four, six, seven, 
eight and ten repetitions). When analyzing data according to PD, APD and OCPD percentage 
was statistically significant for five groups that held the polymorphism, although higher rates 
were observed in the two repeat allele group. Significant statistical differences were found on 
the -521 C> T polymorphism, regarding avoidant and obsessive personality features, and 
further post-hoc tests showed that 30% of subjects with genotype C had a OCPD, whereas 
only occurred on 4% of individuals without this genotype. Regarding DRD3 genotypes and 
Gly9 genotype, Gly9 was associated with more obsessive symptoms and OCPD. It is 
appropriate to note that a study of the same year but prior to Joyce‘s found no association 

between variants of DRD3 and personality traits, measured by five psychometric tests.  
Association evidence of DRD4 and DRD3 polymorphisms presence and clinical values 

of traits with obsessive-compulsive and avoidant personality disorders field, suggest that 
associations between dopamine genotypes and personality disorders of cluster C could be 
mediated by dopamine receptors. 

An allelic variation found in the role of the serotonin transporter (5-HTT) could represent 
8% of the personality traits inherited variance, related to anxiety and depression. A single 
copy gene (SLC6A4) located on chromosome 17q12, which transcription is modulated 
through a 44-bp length change called 5-HTTLPR (whose alleles can be short or long), 
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encodes this serotonine transporter. Recent research found neither differences on the 5-
HTTLPR genotype distributions among control subjects, subjects diagnosed with PD of 
cluster B nor subjects diagnosed with PD of cluster C. Individuals diagnosed with PD of 
cluster C presented higher scores in neuroticism than controls and cluster B subjects. Among 
cluster C diagnosed subjects, those with the short version of the 5-HTTLPR allele showed 
higher levels of neuroticism and harm avoidance than the rest. Anxiogenic stimuli may cause 
an excitability enhancement in amygdala, as well as in the control performed by prefrontal 
cortical circuits, due to an increased neurotransmission in those low-activity 5-HTTLPR 
alleles carriers diagnosed with a cluster C PD. 
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1. ANXIETY-RELATED PERSONALITY TRAITS: HISTORICAL 

BACKGROUND, REPRESENTATIVE THEORETICAL MODELS, 

AND HYPOTHESES FOR THE BIOLOGICAL BASIS 

Personality is a specific pattern of individual behavioral, emotional, and thought 
processesthatremain relatively stable throughout life. The pattern that is characterized by 
ready elicitation and maintenance of a high anxiety level is referred to as the ―anxious 

personality‖. Although many researchers have proposed theoretical models of the anxious 
personality trait, the most influential have been ―Neuroticism (vs. Emotional Stability)‖ 

developed by Eysenck (1967), the ―Behavioral Inhibition System‖ developed byGray (1972), 
―Neuroticism‖ developed by Costa and McCrae(1985), and ―Harm Avoidance‖ developed by 
Cloninger (1986).  

Research on personality can be originally traced back to the ―personality trait theory‖, 
which attempted to account for human personality as several measurable ―traits‖ (Allport 
1936, Cattell 1943, Fiske 1949). Such studies have been based on factorial analysis in which 
many adjectival termswere adopted to describe individual behavioral, emotional, or 
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thoughtcharacteristics,and converged into several fundamental components (i.e. traits). 
Although researchers in this field have not reached a consensus on the number of such 
personality traits, they have commonly found that one of themis closely related to an 
increased level of anxiety. In an attempt to settle this lingering controversy over the number 
of traits by proposing that human personality consists of five basic ones, mostly derivedfrom 
systematic factorial analysis, Costa and McCrae (1985)adopted the term ―Neuroticism‖ for 
that related to anxiety. They considered that individuals with a high Neuroticism (N) score 
tend to exhibit worry, nervousness, emotionality, insecurity, inadequacy, or hypochondria.1 

The original adoption of N can be seen in ―Neuroticism (vs. Emotional Stability)‖ 

proposed by Eysenck (1967). Showing considerable similarity to N, this Neuroticism is 
associated with anxiety, depression, tension, feelingsof guilt, low self-esteem, lack of 
autonomy, moodiness, hypochondria, and obsession. However, Eysenck‘s theory was of 
distinct importance in the history of personality research because it specificallymentioned the 
biological basis of personality, whereas most traditional studies based on factorial analysis 
had made every endeavor to derive a minimum number of traitscapable of describing human 
personality.2As with the anxiety-related personality trait, he explained that individual 
differences in Neuroticism are based on activation thresholds in the sympathetic nervous 
system or visceral brain, which is also referred to as the limbic system, including the 
amygdala, hippocampus, septum, and hypothalamus(Eysenck, 1990).  

Subsequent to Eysenck‘s model (Eysenck, 1967), Gray (1976, 1981) attempted to 
integrate it into his two basic theoretical dimensions: the ―Behavioral Inhibition System‖ and 

the ―Behavioral Activation System‖. As Eysenck assumed that an individual with high 
Neuroticism accompanied by strong Introversion would be much more likely to manifest 
anxiety symptoms(Eysenck 1969), he simply clarified that such an individual would have a 
highly sensitive or reactive Behavioral Inhibition System (BIS) (Gray 1981). The BIS is a 
system activated by warnings of punishment or non-reward, novel stimuli, and innate fear 
stimuli as inputs, thereby triggering behavioral inhibition, increased arousal, and increased 
attention as outputs. This means that strong susceptibilityto the BIS is associated with 
increased anxiety. In addition, he assumed the BIS to have a biological basis in the septo-
hippocampal system, pointing out the similarity between the behavioral effects of 
hippocampal lesions and those of anxiolytic drugs. However, instead of this system, the 
amygdala is now considered to play a central role in the BIS (Gray and McNaughton, 2000), 
since its critical involvement in both fear and anxiety has become widely recognized(LeDoux 
1994).  

In contrast to the ideas of Eysenck and Gray, whose workcreated a rough map of the 
biological basis of an anxiety-related personality, Cloninger tried to determine the 
neurophysiological properties responsible for it. Based on various findings from studies in the 
fields of neuroscience, genetics, and biochemistry, he advocated that an anxiety-related 

                                                           
1 Additionally, this trait is composed of 6 sub-facets: Anxiety, Hostility, Depression, Self-consciousness, 

Impulsiveness, and Vulnerability. 
2 In Eysenck‘s model, human personality is assumed to consist of 3 dimensions: ―Neuroticism (vs Emotional 

Stability)‖, ―Extraversion (vs Introversion), and ―Psychoticism‖. In 1967, he proposed that behavioral 
differences between individuals with high extraversion (extraverts) and individuals with high introversion 
(introverts) occur from innate drive to compensate for overactive and underactive reticulo-thalamo-cortical 
pathways (Eysenck, 1967).  
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temperament3, ―Harm Avoidance‖, is basically regulated by the serotonin neurotransmitters 
that are richly distributed in the hypothalamus, basal ganglia, and raphe nuclei(Cloninger 
1986).Harm Avoidance (HA) is a tendency characterized by behavioral inhibition such as 
pessimistic worry in anticipation of future problems, passive avoidance behavior such as fear 
of uncertainty and shyness of strangers, and rapid fatigability(Cloninger, Svrakic and 
Przybeck 1993). This theoretical hypothesis was supported by a subsequent genetic study by 
Lesch, Heils and Riederer (1996),which found that HA is significantly associated with the 
serotonin-related gene polymorphism regulating expression of the serotonin transporter gene 
(5HTTLPR), thus accelerating further investigation of the biological correlates of HA. HA, N 
developed by Costa and McCrae (1985), Neuroticism developed by Eysenck (1967), and BIS 
developed by Gray (1976) are similar to one another, and all reflect individual differences in 
the behavioral inhibition associated with increased anxiety (Morgan 2006). Because of these 
similarities, scientists have frequently used these anxiety-related personality traits in an 
attempt to elucidate the biological basis of anxious personality. To date, a significant 
relationship between an anxiety-related personality trait and specific genetic variation (i.e. 
5HTTLPR) has been repeatedly confirmed(Munafò et al. 2009, Sen, Burmeister and Ghosh 
2004, Schinka, Busch and Robichaux-Keene 2004, Munafò, Clark and Flint 2005).  

Despite the accumulation of findings pertaining to genetic correlates, the neural basis of 
an anxiety-related personality trait (i.e. brain regions and circuits) has not been extensively 
investigated. Although several neuroimaging studies have so far examined 
relationshipsbetween the anxiety-related personality trait and brain structures or activities, no 
study has attempted to integrate the findings in a meaningful way.Since the anxiety-related 
personality trait has become widely recognized as one of the representative predisposing 
factors for mood and anxiety disorders (Clark, Watson and Mineka 1994), an understanding 
of its neurobiological basis is very much needed for clarifying the etiology of mood and 
anxiety disorders and for establishing better methods of intervention or prevention.  

In this chapter, to derive a picture of the neurobiological basis of the anxious personality, 
we will first take a detailed look at the findings of structural and functional neuroimaging 
studies of the anxiety-related personality trait in healthy individuals. With regard to functional 
neuroimaging modalities such as positron emission tomography (PET) and functional 
magnetic resonance imaging (fMRI), we specifically focus on studies that have examined 
brain activitiesin a resting state,assuch activities have been examined relatively extensively. 
We then attempt to identify brain regions and possible neural networks considered to play an 
important role in the anxiety-related personality trait, not only by summarizing the above-
mentioned findings but also by referring to fMRI studies during the processing of cognitive or 
emotional tasks. Lastly, we discuss the functional aspectsthat may contribute to anxious 
personality via such brain regions or networks.  

                                                           
3 The term ―temperament‖ has been historically defined as an individual difference particularly in emotional 

responses associated with physiological reactivity such as occurs in the autonomic or endocrine system and is 
assumed to have some neurobiological basis (Strelau, 1995). 



 

Table 1. Structural neuroimaging studies examining an association with anxiety-related personality traits 

Author Year Subject Imaging 
apparatus 

Measument 
method 

Questionnaire Covariates Regions of 
interest (ROI) 

Statistical 
threshold 

Results 
Positive correlation Negative 

correlation 
Blankstein 
et al. 

2009 35 healthy 
adolescents 
(males=15, 
females = 20, 
age range = 
16-17) 

MRI                         
(3Tesla) 

VBM Neuroticism 
(NEO-PI-R) 

ICV frontal lobe uncorrected  
p = 0.001, k 
> 200 

R subgenual 
ACC (BA24-
25) 

None 

limbic lobe  
CTA   MFG corrected p 

= 0.05 
(FDR)   

* Only in females 
  medial frontal 

gyrus 
   

  subgenial ACC     
Gardini et 
al. 

2009 85 healthy 
adults (males 
= 58, females 
= 27, mean 
age ±SD = 
32.69±6.5) 

MRI                         
(3Tesla) 

VBM HA (TPQ) age None corrected p 
= 0.05 
(FDR)   

None R cuneus 
(BA19) 

sex L precuneus 
(BA31) 

education 
(years) 

L MOG 
(BA19) 

NS score L IFG (BA9 & 
46) 

RD score R IFG (BA46 
& 47) 

P score L MFG (BA8) 
  R IPL (BA 7 & 

40) 
Cherbuin et 
al. 

2008 430 healthy 
adults                                       
(males = 197, 
females = 233, 
mean age ±SD 
= 46.68±1.4）                                           
* Of total of 
subjects, 399 
were 
depresion 
medication 
naïve 

MRI                         
(1.5Tesla) 

mannual 
tracing 
method 

BIS 
(BIS/BAS) 

age amyglada p = 0.01 - hippocampus None 
sex hippocampus by Pearson 

corelational 
analysis 

education 
(years) 

      

total brain 
volume 

        

ICV         

 



 

Table 1. (Continued) 
Author Year Subject Imaging 

apparatus 
Measument 

method 
Questionnaire Covariates Regions of 

interest (ROI) 
Statistical 
threshold 

Results 
Positive correlation Negative 

correlation 
Yamasue et 
al. 

2008 183 healthy 
adults (males 
= 117, females 
= 66, age 
range = 21-40) 

MRI                         
(1.5Tesla) 

VBM HA (TCI) ICV amygdala corrected p 
= 0.05 
(FDR)   

None R hippocampus 
* Common to 
both genders 

  hippocampus       
    L anterior PFC 
  PFC   * Only in 

females 
        
          
          

Wright et al.  2007 29 healthy 
elderly (males 
= 12, females 
= 17, age 
range = 61-84) 

MRI                         
(1.5Tesla) 

VBM Neuroticism 
(NEO-PI-R) 

age lateral PFC 
(including SFG 
and MFG and 
their adjacent 
sulcus) 

p = 0.001                      
*as a 
correction 
within ROI  

R anterior 
temporal 
cortex 
(BA38) 

R SFG (BA6) 

inferior PFC 
(including IFG 
and its adjacent 
sulci) 

   R IFG (BA44)  
sex For other 

regions, 
uncorrected 
p = 0.0001 

   

*For 
amygdala, 
mannual 
tracing method 
was applied.       

      
        

Barros-
Loscertales 
et al. 

2006 63 healthy 
undergaraduat
es                                       
(All males, 
age range = 
18-34) 

MRI                         
(1.5Tesla) 

VBM SP (SPSRQ) total brain 
volume 

None corrected p 
= 0.05, k > 
80 

L parahippocam
pal gyrus 

None 

    R parahippocam
pal gyrus                                                                                         
(including 
amygdala and 
hippocampus) 

    
    
    

 
 



 

Table 1. (Continued) 
Author Year Subject Imaging 

apparatus 
Measument 

method 
Questionnaire Covariates Regions of 

interest (ROI) 
Statistical 
threshold 

Results 
Positive correlation Negative 

correlation 
Iidaka et al. 2006 56 healthy 

adults (males 
= 30, females 
= 26, mean 
age ±SD = 
22.3±3.1) 

MRI                         
(3Tesla) 

VBM HA (TCI) age None uncorrected  
p = 0.001, k 
> 100  

L amygdala None 
sex 

BDI When any 
regions 
detected at 
this level, 
SVC was 
applied for 
the regions. 

L OFG 
gray 
matter 
total 
volume 

R MTG 
R angular gyrus 

  
  

  
  

* Regions other than amyg-
dala did not survive SVC  

Wright et al.  2006 28 healthy 
adults (males 
= 11, females 
= 17, age 
range = 20-34) 

MRI                         
(1.5Tesla) 

VBM Neuroticism 
(NEO-PI-R) 

age PFC p = 0.00031                            
(as a 
correction 
within PFC) 

None L OFC 
(BA10/11) 

For other 
regions, p = 
0.00013 (as 
a correction 
for all areas 
outside 
PFC) 

sex amyglada uncorrected 
p = 0.025                          
(as a correc-
tion within 
bilateral 
amygdala) 

* However, this 
correlation be-
came non-signi-
ficant trend when 
age and sex were 
controlled.  

CTA *For 
amygdala, 
mannual 
tracing method 
was applied.       

  

Omura et al. 2005 41 healthy 
adults (males 
= 19, females 
= 22, mean 
age ±SD = 
23.8±5.4) 

MRI                         
(3Tesla) 

VBM Neuroticism 
(NEO-PI-R) 

age amygdala corrected p 
= 0.01 
(FWE) 

None R amygdala 

 



 

Table 1. (Continued) 
Author Year Subject Imaging 

apparatus 
Measument 

method 
Questionnaire Covariates Regions of 

interest (ROI) 
Statistical 
threshold 

Results 
Positive correlation Negative 

correlation 
      sex   For other 

regions, 
uncorrected 
p = 0.001, k 
> 200 

 R SPL 
R angular 

gyrus 

Rauch et al. 2005 14 healthy 
adults (males 
= 8, females = 
6, age range = 
21-34) 

MRI                         
(1.5Tesla) 

CTA Neuroticism 
(NEO-PI-R) 

None medial OFC  p = 0.05 None R 
medial OFC  
  
  

by 
regression 
analysis 

Gündel et 
al.  

2004 100 healthy 
adults (males 
= 49, females 
= 52, age 
range = 20-43) 

MRI                         
(1.5Tesla) 

mannual 
tracing 
method 

HA (TCI) total brain 
volume 
  

ACC p = 0.05 R ACC  (BA24-
25) 

None 
PCC 
(including 
precuneus) 

by ANOVA 

  * Only in 
females 

  

Pujol et al. 2002 100 healthy 
adults (males 
= 50, females 
= 50, age 
range = 20-40) 

MRI                         
(1.5Tesla) 

mannual 
tracing 
method 

HA (TCI) total brain 
volume 

ACC p = 0.05 R ACC None 
PCC 
(including 
precuneus and 
medial parietal 
cortex) 

by ANOVA 
    

Abbreviations: 
BIS/BAS: Behaviral Inhibition Scales and Behavioral Activation Scales (Carver & White, 1994)  
MRI: magnetic resonance imaging 
BDI: Beck's Depression Inventory (Beck & Steer, 1987)  
VBM: voxel-based morphometry 
TCI: Temperament and Character Inventory  (Cloninger et al., 1993)  
CTA: cortical thickness analysis 
TPQ: Tridimensional Personality Questionnaire (Cloninger, 1987)  
ICV: intracranial volume 
NEO-PI-R: Revised NEO Personality Inventory (Costa and McCrae, 1985)  
SVC: small volume correction 



 

SPSRQ: Sensitivity to punishment and sensitivity to reward questionnaire (Torrubia et al., 2001)  
FDR: false discovery rate  
HA: Harm Avoidance scale in TCI  
FWE: family wise error correction 
NS: Novelty Seeking scale in TCI  
BA: Brodmann's area 
RD: Reward Dependence scale in TCI 
PFC: prefrontal cortex 
MTG: middle temporal gyrus 
OFC: orbitofrontal cortex 
PCC: posterior cingulate cortex 
IFG: inferior frontal gyrus  
ACC: anterior cingulate cortex 
SFG: superior frontal gyrus 
MOG: middle oocipital gyrus 
MFG: middle frontal gyrus 
IPL: inferior parietal lobule 
OFG: orbitofrontal gyrus 
SPL: superior parietal lobule 
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2. STRUCTURAL AND FUNCTIONAL NEUROIMAGING STUDIES 

OF THE ANXIETY-RELATED PERSONALITY TRAIT 

Structural differences in the anxiety-related personality trait have been examined, to our 
knowledge,in 12 studies using magnetic resonance imaging (MRI) (Table 1). With regard to 
functional differences, 2 studies using single photon emission tomography (SPECT) and 18 
studies using positron emission tomography (PET) have examined the relationship between 
an anxiety-related personality trait and brain activities in a resting state (Tables 2 and 3, 
respectively). In such functional studies, brain activities in a resting state (i.e. lying with the 
eyes closed but not sleeping) are considered to represent an individual‘s personality state 
resulting from specific patterns of thoughts or feelings experienced frequently in daily life. 
Brain regions shown by these structural and functional imagingstudies to have a significant 
relationship with the anxiety-related personality trait are summarized in Table 4. 

Amygdala 

Of theoretical relevance, the amygdala is considered to be one of the critical regions 
involved in the anxiety-related personality trait, as mentioned above.  

One PET study found that DRD2 receptor binding potential in the amygdalahad a 
significant negative correlation with HA (Yasuno et al. 2001). However, no other PET studies 
havedemonstrateda significant difference in the amygdala. This is partly because most of 
those studies did not include the amygdala as a region of interest (ROI) among the 
hypothetical regions considered (Farde et al. 1997, Laakso et al. 2000, Kestler et al. 2000, 
Tauscher et al. 2001, Kaasinen et al. 2002, Rabiner et al. 2002, Borg et al. 2003), although no 
significant correlations were found in studies employing voxel-based analysisthat makes it 
possible to examine likely correlations with the anxiety-related personality trait throughout 
the brain(Hakamata et al. 2006, Hakamata et al. 2009, Schreckenberger et al. 2008, Frokjaer 
et al. 2008, Deckersbach et al. 2006, Van Laere et al. 2009, Youn et al. 2002). Given the 
relatively low spatial resolution of PET in comparison with MRI,itmay bepossible to attribute 
the failure to detect any significant difference in the amygdala to the small size of this brain 
structure. This also applies to the results of studies using SPECT (Sugiura et al. 2000, Turner 
et al. 2003), which has a lower spatial resolution than PET. On the other hand, a few MRI 
studies have found that the volume of gray matter in the amygdala became larger (Barrós-
Loscertales et al. 2006, Iidaka et al. 2006) or a smaller (Omura, Aron and Canli 2005) as the 
anxiety-related personality score increased. In contrast, other studies failed to find any 
significant structural difference in the amygdala in relation to anxiety-related personality 
score (Blankstein et al. 2009, Gardini, Cloninger and Venneri 2009, Cherbuin et al. 2008, 
Wright et al. 2006, Wright et al. 2007, Yamasue et al. 2008).  



 

Table 2.SPECT studies examining an association with Anxiety-related personality trait 

Study Year Subjects Ligand Target Questionnaire Results 
Positive associations Negative associations 

Sugiura 
et al. 

2000 21 healthy 
subjects            
(all males, age 
range=20-33)       

Tc-99m-
HMPAO 

rCBF HA (TCI) None Left parahippocampal gyrus 
Right orbitoinsular junction 
Right precentral gyrus 
Right postcentral gyrus 
Right superior frontal gyrus 
Left fusiform gyrus 
Left inferior temporal gyrus 

Turner et 
al.* 

2003 30 healthy 
subjects            
(males=13, 
females=17, age 
range=26-61)   

Tc-99m-
HMPAO 

rCBF HA (TCI) Right fusiform gyrus None 
Right middle temporal gyrus  
Right superior temporal 
gyrus  
Parahippocampal gyrus 
Right superior occipiral 
gyrus 
Cuneus 
* 4 groups (25 percentile increment; 0-25, 26-50, 51-75, 76-
100) were compared using a non-linear model. The upper 
section is the result of a comparison between 0-25 vs 50-75. 
The lower section is the result of a comparison between 25-
50 vs 50-75. 

Abbreviations: 
SPECT: single photon emission tomography 
rCBF: regional cerebral blood flow 
TCI: Temperament and Character Inventory  (Cloninger et al., 1993) 
HA: Harm Avoidance scale in TCI 

 



 

Table 3.  PET studies examining an association with Anxiety-related personality trait 

Study Year Participants Ligand Target Quantificat
ion method 

Questionn
aire 

Covaria
tes 

Regions 
of interest 

(ROI) 

Statistical 
threshold 

Results 
Positive 

correlation 
Negative correlation 

Breier et al. 1998 18 healthy 
subjects               
(males=14, 
females=4, 
mean age = 
33.1±7.3） 

[11C] 
Raclop
ride 

DR2 Binding 
potential 

HA (TCI) sex striatum p = 0.05          
by Pearson 
correlation
al analysis 

None 
age 
race 
  

Hakamata et 
al.  

2006 31 healthy 
adults (males 
= 21, females 
= 10, age 
range = 34-
70) 

18F-
FDG 

Glucose               
metabolic 
rate 

Uptake HA (TCI) NS 
score 

None p = 0.005 
(uncorrecte
d),  k > 100                    
by voxel-
based 
correlation 
analysis 

R mediodorsal 
nucleus 
(thalamus) 

R PCC 
L&
R 

MTG (BA21) 

    L MTG (BA39) 
RD 
score 

    L parahippocam
pal gyrus 

    L fusiform gyrus 
(BA19) 

P score     L MFG (BA11) 
    R CG (BA31) 

Hakamata et 
al.  

2009 102 healthy 
adults (males 
= 65, females 
= 37, age 
range = 34-
73) 

18F-
FDG 

Glucose               
metabolic 
rate 

Uptake HA (TCI) NS 
score 

None p = 0.005 
(uncorrecte
d),  k > 100                    
by voxel-
based 
correlation 
analysis 

None R medial frontal 
gyrus (BA10) 

RD 
score 
P score     
age     
sex     

Deckersbach 
et al. 

2006 20 healthy 
adults (All 
females, mean 
age = 
25.26±3.66) 

18F-
FDG 

Glucose               
metabolic 
rate 

Uptake Neuroticis
m (NEO-
FFI) 

E score medial 
PFC 
including 
ACC and 
OFC 

p = 0.005, 
k > 5 
within ROI 

None L insula 

  p = 0.001, 
k > 5 
(corrected) 
for other 
regions 

L STG (BA22) 
        
  insula     



 

Table 3 (Continued) 

         anterior 
temporal 
pole 

      
  by 

correlation 
analysis 
using 
extracted 
values on 
the 
detected 
regions 

    
      
  ventral 

striatum 
    

  amygdala     

Farde et al.  1997 24 healthy 
adults (males 
= 14, females 
= 10, age 
range = 18-
38) 

[11C]R
aclopri
de 

DR2 Binding 
potential 

Anxiety-
related 
scales 
(KSP) 

None putamen 
excluding 
the most 
ventral 
part 

p = 0.01          
by Pearson 
correlation
al analysis 

None 

  

Laakso et al.  2003 33 healthy 
adults (males 
= 22, females 
= 11, age 
range = 20-
59) 

[18F] 
fluorod
opa 

DA 
synthesis 
capacity 

Uptake Anxiety-
related 
scales 
(KSP) 

age caudate p = 0.05         
by linear 
regression 
analysis 

None - caudate 
putamen 

sex occipital 
cortex 

* Of Anxiety-related 
scales, Somatic 
anxiety facet / 
Muscular tension facet 
showed significance, 
respectively. 

  

Ketsler et al.  2000 18 healthy 
adults (males 
= 15, females 
= 3, 
age=35.4±6.3) 

[11C]R
aclopri
de 

DR2 Binding 
potential 

Neuroticis
m (NEO-
PI-R) 

age striatum p = 0.05         
by Pearson 
correlation
al analysis 

- striatum None 

sex      
      

Van Laere et 
al.  

2009 47 healthy 
adults (males 
= 23, females 
= 24, age 
range = 18-
69) 

[18F] 
MK 
9470 

cannabinoid 
receptor I 

Uptake HA (TCI) age None p = 0.001 
(uncorrecte
d), k > 100                 
by voxel-
based 
correlation 
analysis 

None 

sex 

Schreckenber
ger et al.  

2008 23 healthy 
adults (all 

[18F] 
fluoroe

opioid 
receptor 

Binding 
potential 

HA (TCI) None None p = 0.001 
(uncorrecte

None 



 

males, age 
range = 25-
54) 

thyldip
renorp
hine  

d), k > 100                 
by voxel-
based 
correlation 
analysis 

Frokjaer et al. 2008 83 healthy 
adults               
(males = 53, 
females = 31, 
age range=18-
76） 

[18F] 
altanse
rin 

5HT2AR Binding 
potential 

Neuroticis
m (NEO-
PI-R) 

age frontolim
bic 
regions 
(including 
OFC, 
medial 
inferior 
frontal 
cortex, 
superior 
frontal 
cortex, 
ACC, 
PCC, 
hippocam
pus, and 
entorhinal 
cortex) 

p = 0.05 
(uncorrecte
d)         by 
linear 
regression 
analysis 

- PCC None 
- medial 

inferior 
frontal 
cortex 

sex - superior 
frontal 
cortex 

- entorhinal 
cortex 

  
  
  
  
  

None p = 0.001 
(uncorrecte
d),     k > 
10                 
by voxel-
based 
correlation 
analysis 

L insula 

R parahippoca
mpal gyrus 

    

Yasuno et al. 2001 16 healthy 
subjects               
(all males, age 
range=21-
35） 

[11C]F
LB 457 

DR2 Binding 
potential 

HA (TCI) None ACC p = 0.05           
by Pearson 
correlation
al analysis 

None - amygdala 
thalamus 
PFC     
temporal 
cortex 

    

hippocam
pus 
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        amygdala       
 

Takano et al. 2007 31 healthy 
adults               
(all males, age 
range=20-
30） 

[11C] 
DASB 

5HTT Binding 
potential 

Nueroticis
m (NEO-
PI-R) 

None ACC p = 0.008         
by Pearson 
correlation
al analysis 

- thalamus None 
thalamus 
PFC * Within 

Neurotisicm 
dimension, only 
Depression 
facet was 
significant. 

 
striatum 
hippocam
pus 

amygdala      
Tauscher et 
al. 

2001 19 healthy 
adults               
(males = 11, 
females = 8, 
age range = 
22-53）  

[11C]
WAY -
100635 

5HTR1A Binding 
potential 

Nueroticis
m (NEO-
PI-R) 

age 
  
  
  

dorsolater
al PFC 

p = 0.05                       
by Pearson 
correlation
al analysis 

None - ACC 

ACC 
parietal 
cortex 

- parietal cortex 

occipital 
cortex 

Kaasinen et 
al. 

2002 25 healthy 
subjects               
(males=13, 
females=12, 
mean age = 
60.2±7.0）  

[18F] 
fluorod
opa 

DA 
synthesis 
capacity 

Uptake HA (TCI) age head of 
caudate 
nucleus 

p = 0.05                       
by Pearson 
correlation
al analysis 

None 

sex putamen 
occipital 
regions 

Rabiner et al. 2002 66 healthy 
subjects               
(all males, age 
range=24-
53） 

[11C]
WAY -
100635 

5HTR1A Binding 
potential 

HA 
(TPQ) & 
Neuroticis
m (EPQ) 
& STAI 

age 21 
regions 
throughou
t the brain 

p = 0.05                       
by Pearson 
correlation
al analysis 

None 
sex 
height 
weight 
body 
surface 
area 

Moresco et 
al. 

2002 11 healthy 
subjects               
(males=8, 
females=3, 
mean range 
=22-32） 

[18F]F
ESP 

5HTR2A Binding 
potential 

HA (TCI) age frontal 
cortex 

p = 0.05 by 
Spearman 
correlation
al analysis 

None - frontal cortex 

ACC 
other 
regions 

temporal 
cortex 

L occipital 
cortex 

parietal 



 

cortex 
  basal 

ganglia 
    

age None p = 0.05 
(uncorrecte
d)                 
by voxel-
based 
correlation 
analysis 

None L&
R 

MTG 
(BA21) 

L MTG 
(BA39) 

R fusiform gyrus 
(BA19) 

R ITG (BA37) 
- hypothalamus 
L inferior frontal 

cortex (BA6) 
R inferior frontal 

cortex (BA45) 
L IFG (BA45) 
L postcentral 

gyrus (BA1,2) 
- ACC 

Youn et al. 2002 19 healthy 
subjects               
(males=13, 
females=6, 
mean age = 
26.3±9.8） 

18F-
FDG 

Glucose               
metabolic 
rate 

Uptake HA 
(TPQ) 

NS 
score 

None p = 0.005 
(uncorrecte
d), k > 100                 
by voxel-
based 
correlation 
analysis 

None L&
R 

ITG 

RD 
score 

R ACC 

  L MTG 

Borg et al. 2003 15 healthy 
subjects               
(all males, age 
range=20-
45） 

[11C]
WAY -
100635 

5HTR1A Binding 
potential 

HA (TCI) None neocrtex p = 0.05                      
by Pearson 
correlation
al analysis 

None 
hippocam
pus 
dorsal 
raphe 
nucleus 

Abbreviations: 
PET: positron emission tomography 
BIS/BAS: Behaviral Inhibition Scales and Behavioral Activation Scales (Carver & White, 1994) 
HA: Harm Avoidance scale in TCI 
DR2: Dopamine Receptor 2 



 

BDI: Beck's Depression Inventory (Beck & Steer, 1987) 
NS: Novelty Seeking scale in TCI 
5HTR1A: Serotonin Receptor 1A 
TCI: Temperament and Character Inventory  (Cloninger et al., 1993) 
RD: Reward Dependence scale in TCI 
5HTR2A: Serotonin Receptor 2A 
TPQ: Tridimensional Personality Questionnaire (Cloninger, 1987) 
P: Persitstence scale in TCI 
DA: dopamine 
KSP: Karolinska Scales of Personality (Schalling et al., 1987) 
E: Extraversion scale in NEO 
5HT: serotonin transporter 
NEO-PI-R: Revised NEO Personality Inventory (Costa and McCrae, 1985)  
NEO-FFI: NEO-Five Factor Inventory (a short form of NEO-PI-R; Costa and McCrae, 1992)  
EPQ: Eysenck Personality Questionnaire (Eysenck, 1975) 
STAI: Spielberger Trait & State Anxiety Inventory (Spielberger, 1970) 
PFC: prefrontal cortex 
PCC: posterior cingulate cortex 
OFC: orbitofrontal cortex 
ACC: anterior cingulate cortex 
IFG: inferior frontal gyrus  
CG: cingulate gyrus 
MFG: middle frontal gyrus 
 
 
 
 
 
 
 



 

Table 4. Summary of significant correlations between specific brain regions and anxiety-related personality trait reported in previous 

strucutural or functional neuroimaging studies during a resiting state 

Imaging apparatus 
Structure Function 

MRI PET SPECT 
Brain regions 

Frontal cortex not specified not specified   ↓  
superior frontal gyrus R ↓(BA6)   ↓ 
  not specified   ↑  
middle frontal gyrus L ↓(BA8) ↓(BA11)  
inferior frontal gyrus R ↓(BA44)↓(BA46 & 47) ↓(BA45)  

L ↓(BA9 & 46) ↓(BA6)↓(BA45)  
not specified   ↑(medial part)  

Imaging apparatus 
Structure Function 

MRI PET SPECT 
 medial frontal gyrus R   ↓(BA10)  

Precentral gyrus R     ↓ 
orbito frontal gyrus R ↓(medial part)    

L ↑↓(BA10/11)    
orbitoinsular junction R     ↓ 

Temporal cortex anterior temporal cortex L ↑(BA38)    
superior temporal gyrus R     ↑ 

L   ↓(BA22)  
middle temporal gyrus R ↑ ↓↓(BA21) ↑ 

L   ↓↓(BA21)↓↓(BA39)↓  
inferior temporal gyrus R   ↓(BA37)↓  

L   ↓ ↓ 
angular gyrus R ↑↓    
fusiform gyrus R   ↓(BA19) ↑ 

L   ↓(BA19) ↓ 
  not specified not specified   ↓  

 
 
 



 

Table 4. (Continued) 

Imaging apparatus 
Structure Function 

MRI PET SPECT 
Parietal cortex postcentral gyrus R     ↓ 

L   ↓(BA1,2)  
precuneus L ↓(BA31)    
superior parietal lobule R ↓    

L      
inferior parietal lobule R ↓(BA7&40)    

L       
Occipital cortex not specified L   ↓   

cuneus R ↓(BA19)    
middle occipital gyrus L ↓(BA19)     

Para limbic system cingulate gyrus R   ↓(BA31)  
 anterior cingulate gyrus R ↑↑(BA24-25)↑ ↑↓  

 not specified   ↓↓  
posterior cingulate gyrus R   ↓  
 not specified   ↑  
insula L   ↑  
putamen not specified   ↑  
caudate not specified   ↓↑  
entorhinal cortex not specified   ↑  
parahippocampal gyrus R ↑ ↑  

L ↑ ↓ ↓ 
not specified     ↑ 

Limbic system hippocampus R ↑↓    
not specified ↑    

amygdala R ↑↓    
L ↑    
not specified   ↓   

Thalamus thalamus R   ↑(mediodorsal nuclei)  
not specified   ↑   

Hypothalamus hypothalamus not specified   ↓   
↓: negative correlation 
↑: positive correlation 
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A clue for resolving this inconsistency may be drawn from the findings of fMRI studies. 
For example, Etkin et al. (2004) reported that exaggerated amygdala activity during 
unconscious processing of fearful stimuli was predicted by trait anxiety. Subsequent studies 
also confirmed the presence of a significant relationship between amygdala activity and an 
anxiety-related personality trait: a significant correlation between increased amygdala activity 
and higher N during viewing of morally unpleasant images(Harenski, Kim and Hamann 
2009), greater amygdala activation in individuals with high N compared to those with low N 
during a face emotion assessment task (Stein et al. 2007), a positive correlation between N 
and activities in the amygdala and subgenual anterior cingulate cortex (ACC) during an 
emotional conflict task (Haas et al. 2006), and a positive correlation between N and activities 
in the amygdala and hippocampus during observational fear learning(Hooker et al. 2008). 
What is intriguing here is that the amygdala, together with the fusiform cortex, which 
comprises an area responding specifically to face (Kanwisher and Yovel 2006), exhibited 
greater activation during processing of ambiguous fearful faces in the high-N group than in 
the low-N group (Chan et al. 2009). This indicates that individuals with a high anxiety-related 
personality trait tend to respond over-emotionally to an outside stimulus, even if its emotional 
intensity is not salient.  

Furthermore, a seminal study employing both MRI and fMRI demonstrated not only a 
lower volume of gray matter in the amygdala and ventral ACC but also a reduction of 
functional connectivity between them during the processing of fearful stimuli in individuals 
with the shortallele of 5HTTLPR (Pezawas et al. 2005), which was revealed to be associated 
with an anxiety-related personality trait (Munafò et al. 2009, Sen et al. 2004, Schinka et al. 
2004, Munafò et al. 2005). A noteworthy feature is that the magnitude of the coupling 
inversely predicted almost 30% of the variation in HA, suggestingthat the stronger the 
connectivity between the amygdala and the ACC, the weaker the anxiety-related personality 
trait becomes. Moreover, tight coupling between the amygdala and the ventral ACC has been 
implicated in the magnitude of the extinction of negative affect (Shin, Rauch and Pitman 
2006). Thus, the amygdala, together with the ventral ACC, is likely to be critically involved 
in the formation of an anxiety-related personality trait, particularly from the aspect of 
cognitive regulation of negative emotion induced by a stimulus.  

Ventral Part of the Anterior Cingulate Cortex (ACC)  

As indicated by the above-mentioned fMRI study (Pezawas et al. 2005), the ACC is also 
an important region for formation of the anxiety-related personality trait.  

Several PET studies have demonstrated a significant relationship between the ACC and 
an anxiety-related personality trait: higher HA and lower 5HT2A receptor binding potential 
around the genu(Moresco et al. 2002), higher N and lower 5HT1A receptor binding potential 
in the whole ACC as a ROI(Tauscher et al. 2001), and higher HA and lower glucose 
metabolism in the perigenual area(Youn et al. 2002). In addition, several MRI studies have 
found a larger volume of gray matter in the ACC, particularly its subgenual area(Blankstein et 
al. 2009, Gündel et al. 2004, Pujol et al. 2002). These findings confirm the importance of the 
ACC, particularly its ventral part (i.e. rostral to subgenual area or perigenual area), in the 
anxiety-related personality trait.  



 

Table 5. Gender difference of specific cortical regions with Harm Avoidance in the PET study (Hakamata et al., 2009) 

males (n=65) females (n=37) 
Cortical regions 

(Brodmann‘s area)*1 
Laterali

ty 
Talairach 

Coordinates 
k Z Cortical regions 

(Brodmann‘s area)*1 
Laterality Talairach 

Coordinates 
k Z 

x y z x y z 
  

  

                            

              
Positive correlation with HA       Positive correlation with 

HA 

      

None 
  

  

      None 
  

  

      
                        

Negative correlation with 

HA 

      Negative correlation with 

HA 

      

None       superior frontal gyrus L -34 58 -11 1866 4.10  
      medial frontal gyrus 

(BA11) 
L -6 46 -11   

       medial frontal gyrus 
(BA11) 

L -10 58 -13   

*1 Age and other temperament dimensions' scores were incorporated as covariates of interest.                                                                                          
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The ventral ACC, together with the ventromedial prefrontal cortex (vmPFC), 
encompassing a medial part of the orbitofrontal cortex (mOFC), constitutes anatomically an 
extended network formed by their neural projections with the amygdala, hippocampus, 
superior and medial temporal gyri, ventral striatum, mid- and posterior cingulate cortex 
(PCC), hypothalamus, periaqueductal gray, and habenula (Ongür, Ferry and Price 2003). This 
network has been implicated in regulation of the evaluative, expressive, and experimental 
aspects of emotion, and has been shown to be disrupted in patients with mood and anxiety 
disorder who score quite highly on anxiety-related personality scales(Drevets, Savitz and 
Trimble 2008, Shin and Liberzon 2010). Consistent with the findingsof Pezawas et al. (2005), 
a subsequent fMRI study reported a decrease of functional connectivity between the 
amygdala and the ACC when N was increased during the processing of images of emotional 
faces, suggesting a diminished function of the ACC in regulating the amygdala (Cremers et 
al. 2010). This loss of ability of the ACC to control excessive amygdala activity in response 
to emotional stimuli is considered to result in emotional over-reactivity such as hyperarousal 
and hypertension(Shin et al. 2006).  

Ventromedial Prefrontal Cortex (vmPFC) Encompassing the Medial 

Orbitofrontal Cortex (mOFC) 

In addition to the amygdala and ventral ACC, the importance of the vmPFC,through its 
extended anatomical network, has also been emphasized by Ongür et al. (2003). Our previous 
study, which examined the possible correlation between HA and glucose metabolism 
throughout the brain using [18F]FDG-PET in 31 healthy adults, found lower glucose 
metabolism in the vmPFC, encompassing parts of the ACC and the OFC, as a function of HA 
(Hakamata et al. 2006). This significant relationship with the vmPFC was later replicated in 
astudy involving a larger sample size (n = 102, see Figure 1) (Hakamata et al. 2009). 
Moreover, interestingly, we found this significant negative correlation only in females when 
the participants were divided by gender (Table 5). This is supported by the findings of two 
MRI studiesshowing a significant relationship between an anxiety-related personality trait and 
a lower gray matter volume in the vmPFC (Yamasue et al. 2008, Rauch et al. 2005). Notably, 
the study by Yamasue et al. (2008)demonstrated this relationship in females but not in males, 
indicating an important impact of gender on individual differences in the vmPFC.  

Thus, the vmPFC, together with the ACC and the amygdala, may play a pivotal role in 
the anxiety-related personality trait. In contrast to the weaker coupling between the amygdala 
and the ACC during emotional processing as a function of anxiety-related personality trait 
(Pezawas et al. 2005, Cremers et al. 2010), another seminal fMRI study demonstrated that the 
vmPFC exhibited stronger coupling with the amygdala as a function of HA during a face-
matching task (Buckholtz et al. 2008). It is important to note, however, that this stronger 
coupling was found only in males who showed lowexpression of a genetic variant of 
monoamine oxidase A (MAOA), which acts on noradrenaline, adrenaline, and serotonin as 
substrates. Again, this implies that the neural system underlying human anxious personality is 
very much influenced by gender and genetic variation. Moreover, the path analysis utilized in 
their study to parse the effective connectivity among the vmPFC, the rostral ACC, and the 
amygdala showed that the vmPFC regulated the amygdala indirectly by influencing the rostral 
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ACC (Buckholtz et al. 2008). Based on this result, they proposed a superordinate role of the 
vmPFC over the ACC and the amygdala in emotional regulation.  

On the other hand, in studies employing different research approaches to those focusing 
on emotional regulation, the vmPFC has been implicated in autobiographical memory(Levine 
2004). Autobiographical memory entails a complex set of operations, including episodic 
memory, self-reflection, emotion, visual imagery, attention, executive functions, and semantic 
processes (Svoboda, McKinnon and Levine 2006). The vmPFC is considered to be 
specifically engaged in this type of memory from the perspective of integration of sensory 
information with self-specific information (Levine 2004).  

Taken together, these previous findings suggest that individual differences in anxious 
personality may originate from differences in emotional regulation, autobiographical memory 
recollection, or possibly functionsthat involve both, such as integrationof emotional 
experiences into autobiographical memory through self-relevant processing.  

Hippocampal Regions 

Hippocampal regions including the hippocampus and parahippocampal gyrus are known 
to have anatomically rich neural connections with the amygdala, the ACC, and the vmPFC 
(Ongür et al. 2003). Structural and functional alterations in these regions have been reported 
at relatively higher frequency in comparison with others (Table 4). Several functional 
imaging studies employing PET and SPECT in a resting state have demonstrated a significant 
relationship between the parahippocampal gyrus and an anxiety-related personality trait, 
although its direction was not consistent, being negative (Sugiura et al. 2000, Hakamata et al. 
2006)or positive (Frokjaer et al. 2008, Turner et al. 2003). This inconsistency of direction has 
also been demonstrated in several MRI studies of the hippocampus (Yamasue et al. 2008, 
Barrós-Loscertales et al. 2006, Cherbuin et al. 2008). Conceivably, one of the reasons for 
these inconsistent findings may be related to gender difference or genetic variation. In fact, 
interaction between genetic variation and an anxiety-related personality trait has been shown 
to exert a striking influence on the volume of the hippocampal gray matter(Joffe et al. 2009). 
This MRI study found that a smaller hippocampal gray matter volume was associatedwith a 
higher N score only in individuals with a methionine type of genetic polymorphism, 
Val66Met, of brain-derived neurotrophic factor (BDNF), which is a neurotrophin expressed 
widely in the mature brain, particularly the hippocampus and the PFC, and is implicated in 
the process of hippocampal neurogenesis.  

It has beenindicated that the hippocampal regions play a critical role in episodic memory1 
and help the mPFC by providing information about prior experiences in the form of memory 
(i.e. episodic memory) to construct self-relevant mental simulations for future planning, to 
navigate social interactions, and to maximize the utility of moments (Dickerson and 
Eichenbaum 2010, Buckner, Andrews-Hanna and Schacter 2008), corresponding to the 
                                                           
1 Episodic memories consist of episodic elements, summary records of experience often in the form of visual 

images, associated to a conceptual frame that provides a conceptual context and are embedded in a more 
complex conceptual system in which they can become the basis of autobiographical memories (Conway, 
2009).Thus, they can be discriminated from the autobiographical memories that are based on mental 
operations accompanied by such as emotional and self-relevant processing, as mentioned above (Subdova et 
al., 2006). 
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importance of its subdivision (vmPFC) in autobiographical memory integration from the 
perspective of self-relevant processing. 

 

 

Figure 1. Significant negative correlation between brain cerebral glucose metabolism in the 
ventromedial prefrontal cortex and Harm Avoidance in 102 subjects (when a gender effect was 
excluded)    

Although no study has so far investigated relationshipswithin the triad of an anxiety-
related personality trait, brain structure or function such as that involving the mPFC and 
hippocampus, and memory function related to self-relevant processing, the possibility of 
biased autobiographical memory function associated with alteration in the vmPFC or 
hippocampal regions in highly anxious individuals has been indicated in several studies. For 
example, individuals with a high anxiety-related personality trait have been reported to have 
reduced ability to access specific memories of life events (i.e. overgenerality of 
autobiographical memory) (Chan, Goodwin and Harmer 2007). This overgenerality, in 
addition tothe anxiety-related personality trait, has also been shown to be a risk factor for 
emotional disorder in a prospective study (Bryant, Sutherland and Guthrie 2007). Moreover, 
overgenerality, as well as structural and functional alterations in the vmPFC and the 
hippocampus, have been reported in patients with mood and anxiety disorder(Williams and 
Moulds 2008, Kleim and Ehlers 2008, Rauch, Shin and Phelps 2006, Steele et al. 2007). 

Therefore, individual differences in anxiety-proneness, by way of specific profile patterns 
of network connectivityamong the amygdala, ACC, vmPFC, and the hippocampal regions, 
may create individual differences in how perceived experience is incorporated into subjective 
experiences with personal or emotional meaning, which eventually becomes an individual‘s 
life story (i.e. autobiographical memory). 
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3. SUMMARY: IMPLICATIONS OF THE POSSIBLE NEUROBIOLOGICAL 

BASIS OF AN ANXIETY-RELATED PERSONALITY TRAIT 

Through a detailed review of structural and functional neuroimagingin individuals with 
an anxiety-related personality trait, we have identified important roles of the amygdala, ACC, 
vmPFC, and hippocampal regions in the formation of an anxious personality. These regions 
have been revealed to work together through rich reciprocal neural connections, and are 
implicated to function in emotional regulation, memory, and self-relevant operations (Drevets 
et al. 2008, Levine 2004, Svoboda et al. 2006, Dickerson and Eichenbaum 2010, Buckner et 
al. 2008, Shin et al. 2006, Ongür et al. 2003). Above all, coupling of exaggerated amygdala 
activity and diminished ACC activity may contribute to strengthening of emotional sensitivity 
to an outside stimulus. Also, disruption of neural connectivityamong the vmPFC, 
hippocampal regions, and possibly the amygdaladuring the processing of prior emotional 
experiences may lead to the formation of biased autobiographical memories. Therefore, 
specific patterns of these brain activities are likely to create individual differences in various 
functional aspects reflected in the anxiety-related personality trait, although currently there 
areinsufficient data on the types of brain connectivity pattern that contribute to specific 
functional aspects of anxiety-related personality.  

As mentioned earlier, these specific patterns are considered to be fairly dependent on 
gender difference and genetic variation (Pezawas et al. 2005, Buckholtz et al. 2008, Joffe et 
al. 2009). Given that personality is dependent not only on gender and genetic variation but 
also on a huge varietyof experiences and extremely complex interactionsamong them (Caspi 
et al. 2002), it will be necessary to incorporate a perspective of the ―developing brain‖ into 

future research in this field. Clearly, the brains of children and adolescents,which are in the 
process of active and continuous development and exhibit enhanced neuronal plasticity, are 
distinct from those of adults (Johnston 2009). Therefore, to fully understand the 
neurobiological formation of an anxious personality in humans, prospective studies from 
infancy to adulthoodtaking account of gender and genetic variation will be essential.  
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Chapter 7 

TOO MUCH OF A GOOD THING?: OPTIMISTIC OR 

PESSIMISTIC PERSONALITY TRAITS 

Francine Conway and Laura Kelly 
Adelphi University, Derner Institute of AdvancedPsychological Studies,  

Garden City, NY, USA 
 
 
The ‗mind-body connection‘ has become a new buzz phrase that has served a variety of 

purposes including validating the practice of clinical psychology amongst the medical 
professionals.The results from a myriad of studies within this century have provided 
empirical evidence for the relations between the mind and body.Central to this connection are 
personality differences in one‘s world view, specifically optimistic versus pessimistic 

dispositions.Featured prominently in this body of literature is the beneficial role of optimism 
in physical health outcomes.More careful examination of the relations between optimism and 
health has begun to differentiate between the benefits associated with physical health and 
those circumscribed to psychological health.Researchers have made several additional 
distinctions regarding research on optimism: some studies have elaborated on whether the 
relations between optimism and health are linear or curvilinear and others have highlighted 
the differences between optimism and pessimism. 

Since personality differences account for the variation of emotional experiences from one 
person to the next, it shapes how one regulates their emotional experiences which in turn 
influence health (Brickman, Coates, & Janoff-Bulman, 1978). Emotion regulation, as defined 
by Gross (1998) is the process by which people influence the emotions they have and how 
they experience and express these emotions. These processes can be automatic or controlled 
and conscious or unconscious (Gross, 1998).These emotion processes are largely influenced 
by individual differences in personality. Personality differences in dispositional factors such 
as optimism have attracted the interest of researchers as well as lay persons.The culture is 
littered with the pursuit of happiness and ways of training oneself to adopt a more optimistic 
view of life.Spurring the discussion has been the synchronicity between optimism and the 
very human condition to desire pleasurable emotional experiences and perhaps equally 
strongly shun painful ones.This chapter examines the optimism discourse occurring in the 
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spheres of both empirical research and popular culture.We introduce a different perspective 
on the matter that is influenced by a parallel discourse which has not yet become a part of the 
lexicon of optimism although the evidence already exists, that of balance achieved through 
mindfulness. 

THE BENEFICIAL ROLE OF OPTIMISM IN HEALTH OUTCOMES 

Research studies have shown that pessimism rather than optimism seems to be more 
predictive of poor physical health outcomes (Irvine & Ritvo, 1998; Milam, Richardson, 
Marks, Kepmer, & McCutchan, 2004).Pessimism has an adverse effect on blood pressure 
(Räikkönen, Matthews, Flory, Owens & Gump, 1999) and exacerbates the progression of 
HIV virus to AIDS (Milam et al., 2004). However, the relation of health to dispositional traits 
appears to be age dependent.Physical health seems to be related to pessimism among older 
adults, but in younger adults optimism is a better predictor of physical health outcomes 
(Brenes, Rapp, Rejeski, & Miller, 2002; Lai, 1994; Robinson-Whelen, Kim, MacCallum, & 
Kiecolt-Glaser, 1997; Mroczek, Spiro, Aldwin, Ozer, & Bosse, 1993; Schulz, Bookwala, 
Knapp, Scheier, & Williamson, 1996). 

In contrast to pessimism, optimism is generally associated with positive physical health 
outcomes.Optimists tend to have a lower death ratio (Giltay, Geleijnse, Zitman, Hoekstra & 
Schouten, 2004), lower rates of heart attack (Kubzansky, Sparrow, Vokonas & Kawachi, 
2001), and improved likelihood of cancer survival (Carver, Pozo, Harris, Noriega, Scheier, 
Robinson, Ketcham, Moffat, & Clark, 1993; Greer, Morris, & Pettingale, 1979) and surgical 
recovery (Scheier, Matthews, Owens, Magovern, Lefebvre, Abbott, & Carver, 1989). 

While a pessimistic outlook is associated with negative physical health outcomes, 
optimism has been mostly associated with favorable psychological outcomes (Carver & 
Gaines, 1987; Scheier & Carver, 1985). For example, optimists experience shorter 
bereavement periods following cancer loss (Kurtz, Kurtz, Stommel, Given, & Given, 1997) 
and seem to be immune from burnout when working with Parkinson patients (Lyons, Stewart, 
Archbold, Carter & Perrin, 2004). Optimism also impacts psychological adjustments to non-
medical situations, such as experiences among law students (Segerstrom, Taylor, Kemeny & 
Fahey, 1998), black college students (Mosher, Prelow, Chen & Yackel, 2006), college in 
general (Aspinwall & Taylor, 1992), and academic and professional successes reflecting an 
individual‘s orientation towards achievement (Curry, Snyder, Cook, Ruby, & Rehm, 1997; 

Peterson, 2000; Peterson & Park, 1998).Psychological benefits associated with optimism 
include anxiety reduction, which allows the individual to attend to daily living tasks (Perloff, 
1983).The empirical literature has found that highly optimistic individuals tend to have less 
negative affective symptoms (such as anger, anxiety, and depression) and improved life 
satisfaction and psychological well-being (Cederblad, Dahlin, Hagnell, & Hanson, 1995; Fry, 
1995; Nelson, Karr, & Coleman, 1995; Plomin, Scheier, Bergeman, Pederson, Nesselroade, & 
McClean, 1992).  

The studies evidencing the health benefits associated with optimism and pessimism have 
lead those in the helping professions, as well as those wishing to be helpful, to encourage an 
optimistic point of view and avoid a pessimistic one when ever adverse life events 



Too Much of a Good Thing? 135 

arise.However, the limits of optimism and the potential gains associated with pessimism must 
also be considered. 

IS THERE SUCH A THING AS TOO MUCH OPTIMISM  

AND NOT ENOUGH PESSIMISM? 

Research findings have supported the generally held belief that the more optimistic one 
is, the better one‘s health and well-being.The linear relationship between disposition and 
health is supported by Carver and Scheier‘s (1981) self-regulation of behavior 
theory.According to this theory, positive expectations, such as those commonly held by 
optimists, result in engagement in with goal attainment during times of conflict and 
occurrences of events that may interrupt achievement of one‘s goal. In contrast, individuals 

who have negative expectations, such as pessimists, are more likely to disengage from their 
goals and avoid goal attainment.In other words, the accepted belief is that optimists are more 
likely to work towards achieving their positive health outcomes relative to pessimists.  

While a pessimistic outlook is associated with negative physical health outcomes, some 
research has found that the more pessimistic a person is, the more difficulty they encounter in 
regulating negative emotional experiences (Seligman, 1991).Similarly, a smaller, yet just as 
important vein of research studies have found that too much optimism can actually be 
negative and harmful. Schwarzer (1994) refers to this phenomenon as defensive optimism.He 
posits that optimism can imply ―a defensive orientation that could sustain risk behaviors or, 
inversely, it can also imply a functional orientation that would assist in the adoption of 
preventive measures‖ (161). Defensive optimism refers to a type of optimism that prevents 
people from accurately assessing the risk inherent in certain situations, interferes with the 
acceptance of negative circumstances, and ultimately functions as a type of denial.As 
Schwarzer (1994) mentioned, being able to realize that we are vulnerable to negative life 
events, even when there is a low probability that we will encounter them, is necessary in order 
to motivate us to counteract threats and to avoid risks. 

There are two predominant types of defensive optimism that tend to occur.The temporal 
comparison bias describes individual‘s belief that because an event occurred once, it is less 

likely to reoccur.Where as, the social comparison bias characterizes individuals who believe 
that though negative events happened to others, they are immune from these events.Defensive 
optimists appear to favor certain information that makes them appear less vulnerable (Van der 
Velde, van der Pligt, & Hooykaas, 1994).For example, ―We are functional optimists when we 

know the right means to counteract threat, and we are defensive optimists when we are 
oblivious to the actual risks in our environment‖ (Schwarzer, 175, 1994). 

What about individuals who do recognize the risks in their environment?These 
individuals are referred to as defensive pessimists.According to Cantor and Norem (1989) 
defensive pessimists are people who have negative expectations toward future.These negative 
expectations function to both prepare them for possible failure and to motivate them to work 
hard to avoid the failure (Miceli & Castelfranchi, 2002).Defensive pessimists are able to 
conceive the possibility of failure quite vividly tend to indulge in the idea of failure.This 
focus on the potential for failure does not cripple them nor does it lead them to become 
avoidant.Their acknowledgement of and indulgence in the realistic chance for failure 
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motivates them to engage in behavior that minimizes their chance of failure.Unlike optimists, 
defensive pessimists do not take any outcome for granted and in fact tend to focus on the 
negative outcomes which, they believe,if manifested, are more challenging and stress 
inducing.The aversive thoughts and feelings that the possibility of experiencing the negative 
outcome induces motivates the defensive pessimists to work toward achieving a more 
beneficial outcome.Miceli & Castelfranchi (2002) argue that defensive pessimists actually 
achieve more satisfaction from achieving positive outcomes than do optimists because the 
defensive pessimists do not necessarily expect the positive outcome to occur, they simply 
work toward it knowing that they may have to face negative life circumstances. 

Culture 

Desired emotional responses to specific situations, as well as which emotions are valued 
are significantly influenced by cultural contexts.For instance, the norm in culture, like the 
United States of America, is happiness (D‘Andrade, 1984; Wierzbicka, 1994).Happiness is 

not only often our goal (to be happy), but is also a measure of well-being (unhappiness leads 
to various psychological disorders).However, happiness is far from the norm in other cultural 
contexts, such as in Pacific Island and East Asian cultures (Mesquita & Albert, 2007).While 
Americans tend to emphasize accomplishment of positive outcomes, East Asians and 
Russians tend to avoid failures to meet cultural norms (Mesquita & Albert, 2007).In addition, 
the way people appraise a situation, and consequently, how they respond to it emotionally is 
dependent on the cultural context in which they are operating. As stated by Mesquita & 
Albert (2007), ―Appraisal is meaning making and meaning making is always cultural‖ 

(p.495). One of the ways in which culture influences appraisal formation is by providing the 
schemas against which situations are appraised (Mesquita & Albert, 2007). Culture provides a 
backdrop against which events are meaningful and specifies the source of meaning for events 
(Mesquita & Albert, 2007).Because individuals operate in a social system, they in turn 
operate under the influence of the specific cultural context to which they belong.Emotional 
expression and emotion regulation is significantly influenced by these cultural 
contexts.Culture therefore, supports the notion that an optimistic attitude is good and a 
pessimistic one is disadvantageous. 

Achieving Balance 

Few studies have considered the question of whether too high or low levels of either 
optimism or pessimism matters.Studies finding beneficial effects of moderate levels of both 
optimism and pessimism on health relative to lower or higher levels offer support for those 
who may argue against an overly optimistic point of view (DeRidder, Schreurs, & Bensing, 
2000; Janice, 1958 in Milam et al, 2004; Sergestrom, 2001).According to Milam and 
colleagues (2004) low and high optimism scores may increase health risks and moderate 
optimism scores predict good health outcomes.In disorders such as chronic fatigue syndrome, 
optimism scores are lowest amongst participants with the more medically severe conditions 
(Jason, Witter, & Torres-Harding, 2003).However, in patients coping with HIV (Cohen, 
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Kearney, Zegans, Kemeny, Neuhas, & Stites,1999), Multiple Sclerosis, and Parkinson‘s 

disease (De Ridder et al., 2000), high levels of optimism are not a protective factor against the 
evolution of the disease since it is associated with poor health care and increased health risk 
behaviors (Milam et al., 2004). Similar findings were reported in Perkins, Leserman, Murphy, 
and Evans (1993) study where they found that in a population of 53 HIV-negative gay men, 
those who were high in optimism tended to engage in more high risk behaviors including 
inconsistent condom use and increased sexual partners and scoring higher on the risk index 
than those low in optimism. A study by Goodman, Chesney, and Tipton (1995) found that in 
a group of adolescent girls at risk for HIV contraction, those higher in optimism were less 
likely to seek information about HIV testing and were less likely to get an HIV test than those 
lower in pessimism.Moderate levels of optimism have been found to benefit students‘ 

immune system (Stergerstrom, 2001) and those with Parkinson‘s disease and Multiple 

Sclerosis (De Ridder et al., 2000). 
Moderate amounts of pessimism have been shown to be beneficial to well-being and too 

much optimism decreases well-being. Conway, Magai, Springer, & Jones (2008) assessed 
optimism and pessimism in grandmothers who are primary caregivers of their 
grandchildren.They found that optimism in the older grandmothers correlated with less 
depression and hostility and optimism in younger grandmothers correlated with less sleep 
disturbance.However, the researchers found a non-linear relationship between pessimism and 
obsessive-compulsive symptoms and hypertension.In other words a moderate level of 
pessimism was correlated with the least amount of hypertension and obsessive-compulsive 
symptoms, whereas too much or too little pessimism equally correlated with the highest 
degree of hypertension and obsessive-compulsive symptoms.Conway et al‘s (2008) findings 

replicated a previous study‘s finding that a moderate level of pessimism is protective (Janis, 

1958 in Milam et al., 2004) 
The empirical evidence exists in support of moderate levels of optimism and pessimism, 

but these findings have not yet been accepted by most lay persons as evidenced by a recent 
New York Times article by Ellin (2009) entitled Seeking a Cure for Optimism. Citing a study 
―Think Negative!‖ by Joseph Forgas, published in the November-December issue of 
Australasian Science Ellin puts forward both the point of view regarding the benefits of 
optimistic and pessimistic perspectives. Forgas‘ study found that people who are in a negative 

mood are more critical of and pay more attention to their surroundings than happier people. 
Whereas positive moods may produce more creativity, flexibility, cooperation, and reliance 
on mental shortcuts, negative moods trigger more attentive and careful thinking and help 
people pay greater attention to the external world. 

The arguments become polarized even between those who have written extensively on 
the topic including Barbara Ehrenreich and Martin Seligman. ―Ultimate pessimism‖ 

(Seligman, 1991), is another name for depression or major depressive disorder (MDD), a 
crippling mental illness characterized by lack of motivation to do much of anything.Seligman, 
who runs the Positive Psychology Center at the University of Pennsylvania and has written 
extensively on the benefits of optimism, finds himself at odds with Barbara Ehrenreich, 
another prominent author, but skeptic of the claim that optimism is a cure-all for life‘s 

difficulties.Ehrenreich‘s best-selling book, ―Bright-Sided: How the Relentless Promotion of 
Positive Thinking Has Undermined America,‖ promotes her idea that thinking positively not 

only does not improve overall well-being, but in the long run, may cause harm.In her article, 
―Overrated Optimism: The Perils of Positive Thinking‖ found in Time (October, 2009), 

http://topics.nytimes.com/top/reference/timestopics/people/e/barbara_ehrenreich/index.html?inline=nyt-per
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Ehrenreich claims, ―Americans have long prided themselves on being positive and optimistic 

— traits that reached a manic zenith in the early years of this millennium... Optimism wasn't 
just a psycho-spiritual lifestyle option; by the mid-'00s it had become increasingly 
mandatory.‖ Ehrenreich stresses the point that optimism has become an almost threatening 

and fearful stance.There is a great deal of pressure for people to be optimistic under even the 
most adverse of circumstances, ―or else‖.Also, our overly-positive society seems to shun any 
person who shakes optimistic ideals out of fear that these realists or pessimists may bring 
them down. 

Although the temptation to pick one disposition over the other is strong, a more moderate 
position that allows one to have a balanced view of life is recommended.This balance is 
sometimes attained when one grows older and is able to benefit for life‘s experiences.Age 
consideration introduces to the discussion the role of perspective or balance.Conway et al 
(2009) found that the diversity of older adults world view have placed them in a position to 
re-examine their beliefs and expectation in a manner that benefits them (Herzberg, Glaesmer, 
& Hoyer, 2006).It is also possible that given their perspective on life and experiences, their 
goals in life has been re-oriented towards valuing relationships (Carstensen, 1993) and they 
are more likely to adopt positive attitudes in the service of maintaining what is more 
important to them, i.e. relationships.This is an example of balance.It is not that the older 
adults in the Conway et al (2009) study did not acknowledge the negative aspects of their 
relational world, but that they may weight those against the potential gains the relationship 
offers and adopt a more balanced perspective.However, waiting until one age or practicing 
positive thinking may not prove prudent. 

Based on the research evidence reviewed, moderate levels of either optimism or 
pessimism have been shown to be beneficial.A position that results in clinging defensively to 
optimism or avoiding more pessimistic realities is one that begs for a balanced approach to 
life.Balance refers to the ability to ―keep one‘s consciousness alive to the present reality‖ 

(Hanh, 1999, p.11) through a mindful awareness of our emotions. Germer (2005) describes 
mindfulness as ―an awareness. . .of present experience. . .with acceptance (p. 7).The practice 

of mindfulness enables an individual to observe the process of how thoughts and emotions 
occur in the mind. Typically, our experiences are sifted through previously sculpted emotions 
and thought patterns. This sieve is constituted from our accumulated experiences resulting in 
our worldview. Viewing the world through the lens of past experiences can result in a lack of 
clarity in our perceptions.In contrast, a mind that is attuned and receptive to the present is in a 
state of mindfulness or awareness. Siegel (2007) explains that thoughts and emotions are part 
of human experience, however; they can and often do interfere with sensory awareness. In an 
―awakened‖ state of mindfulness one is able discern that internal distress often is a product of 
preconceived ideas and emotional reactions (Siegel, 2007, p.78).  

Siegel‘s argument in support of mindfulness offers the promise of assisting individuals in 

regulating their emotional experiences that can transcend biological control.From a 
neuropsychological perspective, research on emotion relies heavily on findings from brain 
damaged patients, and tends to focus on associations between different areas of the brain and 
their relation to various behaviors and emotions.Neuropsychological research suggests that 
brain areas such as the temporal lobes, the amygdala, the frontal lobes, and the anterior 
cingulated are all involved in processes involving emotion regulation by influencing us to 
choose or create rewarding situations in favor of punishing situations (Beer & Lombardo, 
2007).  
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The anterior and medial temporal lobes have been found to help people to recognize and 
avoid threatening situations by our ability to evoke anger and fear when in these 
situations.Individuals with damage to these areas of the temporal lobes, those with Kluver-
Bucy syndrome, tend to show significantly less anger and fear in situations that call for these 
emotions to be expressed as a mode of protection (Beer & Lombardo, 2007).Damage to the 
amygdala has led researchers to conclude that it functions in the perception of emotional face 
perception in others as well as is involved in enabling us to use positive and negative 
emotions to select situations and responses to those situations which increase reward and 
decrease punishment (Beer & Lombardo, 2007).Damage to the frontal lobes results in 
impaired preference for reward over punishment as well as the failure to take into account the 
degree of risk associated with different actions.Individuals with frontal lobe damage also tend 
to have difficulty reducing interpersonal conflict quickly and have difficulty accomplishing 
goals (Beer & Lombardo, 2007).The anterior cingulated is associated with directing people 
away from punishment.Damage to this area results in decreased experience of pain, tension, 
and anger (Beer & Lombardo, 2007).From this research on brain damaged patients, we have 
discovered the portions of the brain most active in particular emotional 
responses.Mindfulness practitioners embrace the notion that contemplative practices such as 
mindfulness meditation can affect these emotion centers of the brain and result in better 
regulation of emotions. 

Neuroscience has begun to provide evidence for the connection between the mind and 
body.Changes in neural pathways suggest the neural pathways of individuals who are attuned 
to their present circumstances-- such as is evident amongst moderate optimist and pessimist, 
are distinct. Siegel points out that a wide array of research suggests that the self-regulatory 
prefrontal regions of the brain, especially the middle prefrontal areas, are dependent upon 
proper experiences with caregivers for their development (2007, p.191). Siegel‘s research 

explores the theory that internal and interpersonal attunements are related and share common 
neural correlates (p.192). In this theory, attunement between parent and child mirrors the 
internal attunement proposed for mindfulness (p.205). Neural circuits involved in attunement 
would include the middle prefrontal regions, insula, superior temporal cortex, and the mirror 
neuron system. These circuits are also hypothesized by Siegel to be the neuronal mechanisms 
for attuning one‘s mind to its own internal processes (2007, p.191).  

Dan Siegel is one of the primary researchers pioneering the work on mindfulness. In his 
book, The Mindful Brain (2007) Siegel explores how mindfulness relates to attachment and 
well-being and further highlights how the mind and body are connected. For Siegel mental 
well-being is defined by flexibility, adaptability, coherence, energy, and stability (FACES) 
(Siegel, 2007, p.78).Mindful awareness is a quality of attunement that is thought to facilitate 
FACES.Siegel believes the ability to attune to the external world, the somatic world, the 
mental world of self and of others brings a reverberant quality that is both coherent and 
stabilizing (2007, p.78). This balanced acceptance of present reality mirrors the argument that 
a moderate degree of pessimism and optimism is ideal in order to deal with life events most 
openly and in a way that promotes the greatest amount of both short-term and long-term well-
being. 

Mindfulness theory and research promotes that approaching each moment with insight 
and acceptance, even those moments that are the most painful, can increase well-being and 
help us decrease the degree of suffering we experience as we try to distract ourselves or avoid 
pain (Kabat-Zinn, 1994).Mindfulness can be used to relieve the suffering inherent in 
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psychological disorders such as anxiety and depression.As noted by Morgan (2005), those 
suffering from depression withdraw into themselves in order to avoid emotional 
pain.Mindfulness can help counter this depressive stance by teaching depressed individuals to 
turn toward their experiences, bringing them closer to the source of their pain and making in 
more likely that they will be able to work through this pain rather than to continually avoid it 
and suffer.Anxiety, too, is a psychological disorder that can only be overcome with treatments 
that directly or indirectly address patient‘s adversarial relationship to anxiety symptoms 
(Germer, 2005).Siegel (2005) extends upon these ideas by explaining how mindfulness 
techniques can also be used for psychophysiological disorders.Principles derived from 
mindfuless practice, including relaxing control, tolerating discomfort, staying with negative 
emotions, and returning attention to the present can be incredibly useful when treating 
psychophysiological disorders. 

Mindfulness, then, seems to correlate with the balanced, accepting stance characteristic of 
a realistic outlook on life that contains a moderate amount of optimism and pessimism, and 
avoids extreme amounts of these two traits.As stated by the Dalai Lama (1998), in order to 
achieve happiness we need to be fully aware of our life circumstances and the pain we feel in 
order to gain the insight to overcome the intense pain related to various life stressors.He 
explains that similar to how knowing the fighting capability of one‘s opponents puts one in a 

better position when engaging in war, facing our difficulties puts us in a better position to 
deal with them.The Dalai Lama says of one‘s worldview, ―…if your basic outlook is that 
suffering is negative and must be avoided at all costs and in some sense is a sign of failure, 
this will add a distinct psychological component of anxiety and intolerance when you 
encounter difficult circumstances, a feeling of being overwhelmed‖ (p. 141).However, a 

worldview that enables one to accept that suffering is a natural part of life will prepare one to 
be more tolerant of life‘s hardships.Without a certain amount of tolerance toward suffering, 

says the Dalai Lama, life can be miserable and hardships can seem never ending.Perhaps a 
moderate amount of optimism or pessimism is the ―certain amount‖ of tolerance toward 

suffering that his Holiness speaks of. 
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ABSTRACT 

Previous studies have detected different variables influencing the attitude towards 
individuals with schizophrenia. It has been considered that individual‘s knowledge about 

schizophrenia has an important role in shaping attitudes about people diagnosed with the 
disorder, and that a lack of knowledge may increase prejudice and discrimination of these 
individuals. However, additional factors related to particular characteristics of the 
perceiver, such as personality traits, may have a direct influence in the recognition of 
schizophrenia as a mental disease and the subsequent attitudes related to the disorder. 

Objective 

To assess temperament and character features, based on Cloninger‘s biosocial model 

of personality, relating people‘s recognition and beliefs about schizophrenia. We also 
examined personality differences according to the subjects‘ belief about the most 

adequate treatment for symptoms. 
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Method 

A case vignette describing a patient with paranoid schizophrenia was used to assess 
subjects‘ recognition of the disorder and their belief about treatment options. Personality 
traits were assessed using the Temperament and Character Inventory-Revised (TCI-R). A 
total of 203 subjects who recognized symptoms as part of a mental disorder and 203 age-
gender-and educational level-matched subjects who didn‘t recognize mental illness were 
included.  

Results 

A greater number of subjects recognizing mental illness considered psychiatric 
intervention – the use of medication and hospitalization – as the adequate treatment for 
the symptoms described in the vignette. Also, they exhibited higher scores in the 
temperament dimension ―Persistence‖. When personality traits were compared in terms 
of the belief about the most adequate treatment, subjects who considered non-psychiatric, 
non-restrictive interventions – such as talking – had higher ―Reward Dependence‖ and 

―Cooperativeness‖ scores independently of their status in the recognition of mental 
illness. 

Conclusions 

Our results support the notion that individual differences may have a direct influence 
in the recognition and management of mental disorders, in particular schizophrenia, 
among the general population. Although additional studies are required, these results may 
have important implications for anti-stigma campaigns for schizophrenia, as it is possible 
that part of the knowledge, attitudes and behaviors related to stigmatization are deeply 
rooted in the subject‘s personality and may require an additional or different management 

in these campaigns. 

INTRODUCTION 

Schizophrenia, from the Greek roots skhizein (σχίζειν, "to split") and phrēn, phren- 
(φρήν, φρεν-; "mind") is a severe and persistent mental disorder characterized by the presence 
of hallucinations, delusions, or disorganized thinking and causes significant disability. 
Psychotic disorders are ranked as the third most disabling condition in general population 
(more than paraplegia or blindness) [1], and chronic schizophrenia accounts for 1.1% of the 
total Disability-adjusted life years (DALYs) and 2.8% of Years of lived with disability 
(YLDs) [2].  

Nevertheless, few patients around the world are diagnosed and receive treatment at 
early stages of their illness, which results in long-term worse outcome [3, 4] and an increased 
risk of future episodes of illness [5]. Barriers to help seeking behavior include accessibility 
and availability of services, as well as the lack of knowledge about mental illness and its 
treatment, both in patients and general population [6] which increase prejudice and 
discrimination of these individuals. Unfortunately it is well documented that general public 
has trouble with recognition and management of mental disorders, particularly in the case of 

http://en.wikipedia.org/wiki/Ancient_Greek
http://en.wikipedia.org/wiki/Mental_disorder
http://en.wikipedia.org/wiki/Mental_disorder
http://en.wikipedia.org/wiki/Hallucination
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http://en.wikipedia.org/wiki/Thought_disorder
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schizophrenia. Wright et al [7] reported that only a quarter of a randomly selected sample of 
1207 individuals identified psychosis correctly, and almost half were able to identify 
depression; and data from Jorm et al [8] in a cross-sectional survey with a sample of 2031 
respondents suggest that many standard psychiatric treatments were more often rated as 
harmful than helpful, and some non-standard treatments were rated highly appreciated 
(increased physical or social activity, relaxation and stress management, reading about people 
with similar problems).  

We face a growing concern relating to mental health literacy, defined as ―knowledge and 

beliefs about mental disorders which aid their recognition, management and prevention‖ [8]. 
Some studies have examined the role of individual characteristicsin the way the perceiver 

conceptualize and treat mental disorders. One of such characteristics is gender. According to 
Farina [9, 10] both males and females have prejudicial attitudes toward people with mental 
disorders, but women tend to exhibit fewer discriminatory behaviours than men. Level of 
education and ethnicity are other sociodemographic variables that have been taken into 
account [11].  

Another set of individual characteristics of the perceiver that may have a direct influence 
in the recognition of mental disorders and the subsequent attitudes toward its treatment 
include psychological factors (rather than sociodemographic ones) [12]. In fact, Jorm [6], one 
of the central researchers about mental health literacy, suggest that public‘s beliefs about 

mental disorders and its treatment reveal a number of factors representing general belief 
systems about health. From this argument, personality traits, that by definition are highly 
stable and have a strong influence in the way we think, feel and behave, may be some of the 
main perceiver‘s characteristics that moderate mental health literacy. However, few studies 
have addressed this relation.  

Recently, Swami, Persaud & Furnham [12] explored personality factors related to general 
public´s ability to recognise mental health disorders in a sample of  477 British subjects. They 
employed a measure of the Big Five personality factors to document that the traits labelled 
―agreeableness‖ (positively) and ―openness to experience‖ (negatively) predicted mental 

health literacy, as indexed by the difference in ratings of real disorders and foils. According to 
these authors, the association between agreeableness and mental health literacy is explained 
as a function of the tendency for agreeable individuals to be more concerned with the well-
being of others. On the other hand, the possible negative association between mental health 
literacy and openness is more difficult to explain. Open individuals are expected to be more 
intellectually curious and attentive to inner feelings. Thus, even the researchers themselves 
noted that in their study, the Big Five factors showed moderate internal consistency, and it is 
important to replicate these findings using more reliable scales.  

However, this was the first study that investigated, with an overclaiming technique, the 
relationship between personality features and one of two main components of mental health 
literacy: the ability to recognise mental disorders. The other domain that should be addressed 
is the knowledge and beliefs about their management. Currently it is well accepted that the 
public have a poor opinion of psychiatry and psychological treatments for mental disorders 
[13, 14], preferring self-help interventions and alternative therapies.  

Lauber et al [15] concentrate their efforts to explain personality influence on the attitude 
to compulsory admission, a relative common treatment aspect of severe mental disorders like 
schizophrenia. They found that ―rigid personality‖ is a negative predictor of compulsory 
admission acceptance, suggesting that authoritarian people believe that rather the legal system 



Ana Fresánand Rebeca Robles-García 148 

than psychiatry must pay attention to mentally ill. Nevertheless, authors defined rigid 

personality as the presence of an extreme political orientation (leftists and rightists) and did 
not use a comprehensive instrument based on a conceptual framework of personality. 

Taking these together, the main objective of the present work is to assess temperament 
and character features, based on Cloninger‘s biosocial model of personality, relating people‘s 

recognition and beliefs about schizophrenia. Additionally, we examined personality 
differences according to the subjects‘ belief about the most adequate treatment for symptoms, 
using the Cloninger´s biopychosocial model of personality, a hierarchical conceptualization 
of both temperament and character that has been shown to have good predictive ability in 
many senses, but it has not been previously used to examine mental health literacy. Given the 
dearth of previous work in relation to Cloninger´s personality model with illness recognition 
and treatment beliefs in general community, formulating explicit hypotheses in this instance 
was difficult.  

METHOD 

Subjects 

Recruitment was performed by a convenience sampling approach with subjects from the 
general population of Mexico City. As the present study can be consider as a pilot testing, this 
type of sampling was the most useful as it only samples those who are available and willing 
to participate. All subjects gave verbal informed consent after receiving a comprehensive 
explanation of the nature of the study. The Ethics Review Board of the Instituto Nacional de 
Psiquiatría Ramón de la Fuente approved the study.  

This community sample is not intended to be representative of Mexico City‘s population, 

since the methods of the present work include a nonprobabilistic sample approach and 
intentionally matched procedures for comparison purposes. In this way, a total of 203 subjects 
who recognized symptoms as part of a mental disorder and 203 age-gender-and educational 
level-matched subjects who did not recognize mental illness were included. From the 406 
subjects included 53.2% (n=216) were men and 46.8% (n=190) were women with a mean age 
of 36.8 ± 10.6 years (18 – 59 years) and an educational level of 13.2 ± 3.2 years (5 – 20 
years). 

Assessment Procedures 

A case vignette, constructed so that it met DSM-IV criteria for paranoid schizophrenia, 
was used, such as in many of the studies on factors influencing mental health literacy[16]. 
After presenting the vignette to the respondents, they were asked to assess their recognition of 
a mental disorder and their belief about treatment options. Recognition of a mental disorder 
was scored as present or absent and it was used as the variable to define comparison groups. 
Several treatment options were included: 1) non-psychiatric, non-restrictive interventions 
(e.g., the person does not need any intervention at all, talking to the person or closer 
observation), 2) psychiatric interventions (e.g., use of oral medications, injections or 
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hospitalization), and 3) restrictive interventions (e.g., seclusion, use of restraints or treatment 
for injuries).  

Personality was assessed using the Temperament and Character Inventory-Revised (TCI-
R) which was released in 1999 by C. Robert Cloninger. The TCI-R differs from the original 
TCI [17, 18] in several aspects. First, the true-false scale was replaced by a 5-point Likert 
type scale. A total of 51 items from the 240 of the original TCI were rewritten and include 5 
validity items. Also, the temperament dimensions Persistence and Reward Dependence are 
now composed of 4 subscales. Briefly the temperament and character dimensions are 
described as follows.  

Novelty Seeking (NS) is defined as the tendency to respond impulsively to novel stimuli 
with active avoidance to frustration. The second temperament dimension, Harm Avoidance 
(HA) is the tendency to inhibit responses to aversive stimuli leading to avoidance of 
punishment. Reward Dependence (RD), the third temperament dimension, is the tendency for 
positive responses to signals of reward that maintain ongoing behaviors. The last 
temperament dimension, Persistence (PE), is viewed as a tendency to perseverance despite 
frustration and fatigue. The character dimension, Self-directedness (SD), refers to the ability 
of an individual to control, regulate and adapt behavior to fit the situation in accordance to 
personal goals. The second character dimension, Cooperativeness (CO), accounts for 
individual differences in the acceptance of other people and measures features related to 
agreeability vs. self-centered aggression and hostility. Self-transcendence (ST) is viewed as 
the identification with everything conceived as essential and consequential parts of a unified 
whole [17-19].  

Statistical Analyses  

Demographic and clinical characteristics description was done with frequencies and 
percentages for categorical variables and with means and standard deviations (S.D.) for 
continuous variables. Chi-squared (χ

2) analysis for contingency tables on categorical data and 
independent sample t-tests on continuous data were used for the comparison between subjects 
who recognize and don‘t recognize core symptoms of schizophrenia as a mental disorder.  

In addition, personality dimensions were compared between the suggested treatment 
options using a covariance (ANCOVA) model which contained illness recognition status as 
covariate. The significance level for tests was established at p<0.05 (2-tailed).  

RESULTS 

A) Personality Differences According to Illness Recognition  

The mean scores of the four temperament dimensions and the three character dimensions 
of groups are shown in Table 1. As can be seen, most of the personality dimensions did not 
differ between illness recognition groups. Nevertheless, the temperament dimension PE was 
significantly higher in the group of subjects who recognize symptoms of schizophrenia as a 
mental illness. 
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B) Beliefs about Adequate Treatment for Symptoms 

From the total sample, 77.6% (n=315) considered the use of non-psychiatric, non-
restrictive interventions for the treatment of symptoms (talking or closer observation), while 
only 17.0% (n=69) considered psychiatric interventions (medications or hospitalization) as 
the most adequate treatment and 5.4% (n=22) reported restrictive interventions such as 
seclusion, use of restraints or treatment for injuries.  

When we compared the reported treatment beliefs according to illness recognition, 
subjects who recognized mental illness more frequently considered psychiatric interventions 
as the most adequate treatment of symptoms (n=52, 25.6% vs. n=17, 8.4%) while non-
psychiatric interventions were preferred by those who did not recognize symptoms of a 
mental illness (n=180, 88.7% vs. n=135, 66.5%) (χ

2=28.7, df 2, p<0.001). 

C) Personality and Beliefs of Adequate Treatment for Symptoms of 

Schizophrenia 

Temperament and character dimensions were compared in terms of the belief about the 
most adequate treatment for symptoms. Illness recognition status was included in the 
statistical model as a covariate.  

Subjects who considered non-psychiatric, non-restrictive interventions exhibited higher 
scores on the temperament dimension RD and in the character dimension CO when compared 
to groups who considered psychiatric or restrictive interventions for symptoms management. 
No differences emerged between groups on other personality dimensions (Figure 1).  

Table 1. Mean scores of the TCI-R dimensions between groups 

TCI-R Dimension Subjects 
recognizing 

mental illness 
(n=203) 

Subjects 
non-recognizing 

mental illness 
(n=203) 

Statistic 

 Mean    SD Mean    SD  
Temperament 

Novelty Seeking 100.0     13.3 99.4     10.9 t=-0.5, df 404, p=0.58 
Harm Avoidance 86.1     16.9 88.8     15.8 t=1.2, df 404, p=0.20 
Reward Dependence 97.3     13.8 96.9     12.2 t=-0.3, df 404, p=0.73 
Persistence 125.5     17.4 122.0     17.4 t=-2.0, df 404, p=0.04 
Character 

Self-directedness 146.5     20.0 147.4     20.1 t=0.4, df 404, p=0.62 
Cooperativeness 130.9     17.7 131.1     17.3 t=0.1, df 404, p=0.89 
Self-transcendence 76.0     15.1 76.4     14.9 t=0.2, df 404, p=0.79 
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NS= Novelty Seeking   F=0.48, 2 gl, p=0.61  
HA= Harm Avoidance   F=2.57, 2 gl, p=0.07 
RD= Reward Dependence   F=6.07, 2 gl, p=0.003 
PE= Persistence    F=2.63, 2 gl, p=0.07 
SD= Self-directedness   F=0.56, 2 gl, p=0.56 
CO= Cooperativeness   F=3.07, 2 gl, p=0.04  
ST= Self-transcendence   F=1.81, 2 gl, p=0.16  

Figure 1. TCI-R dimensions according to beliefs of adequate treatment for symptoms of schizophrenia 

DISCUSSION 

The aim of the present study was to determine the temperament and character traits 
differences between subjects who recognize core symptoms of schizophrenia as a mental 
disorder and according to subjects‘ belief about the most adequate treatment for these 
symptoms.We think that subjects who recognize mental illness have a different personality 
structure when compared to those who do not recognize it.  

Recently, research efforts have been directed to the reduction of stigma toward 
psychiatric disorders, especially schizophrenia. As stigmatizing attitudes may be a reflection 
of the lack of knowledge or recognition of psychiatric disorders [20-22] we considered that an 
important question is how personality features may have a direct influence in the recognition 
of schizophrenia as a mental disorder. Recognition and management of core symptoms of 
schizophrenia in the general population has been rarely studied in terms of characteristics of 
the perceiver; nevertheless, some studies have found that sociodemographic factors such as 
gender, age, and educational level have a direct influence on mental illness stigma [9-11, 23]. 
Due to these previous results, we decided to use these variables to match our sample and 
avoid their probable influence in the comparison of personality features between subjects 
recognizing mental illness and those who do not recognize it.  
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Our results partially support the notion that personality differences may have a direct 
influence in the recognition of mental disorders, as the only significant difference found 
between illness recognition groups was in the PE scores. Persistence has been related to the 
ability to generate and maintain internal motivation in the absence of immediate external 
reward [24]. Perhaps people with high persistence seem more likely to intensify their efforts 
to the recognition of a mental disorder in the vignette in response to anticipated reward 
related to social desirability and may not reflect their real knowledge or attitudes toward 
mental disorders.  

Another plausible explanation, may be that persistent persons are really more motivated 
to know about different others, even in the absence of evident social efforts or incentives to 
do it. Congruently, Swami el al [12] suggested that agreeableness individuals are more 
concerned with the well being of others. Then, these kinds of persons have in fact much more 
mental health literacy. This second explanation is supported by the fact that, in the present 
study, a greater number of subjects recognizing mental illness (that also exhibited higher 
scores in PE) considered psychiatric intervention – the use of medication and hospitalization 
– as the adequate treatment for the symptoms described in the vignette.  

As in previous studies among different populations around the world [8, 13, 14], in this 
sample, more than half of the subjects, independently of their illness recognition‘ status, did 

not consider psychiatric interventions as the most adequate treatment for symptoms. It is not 
uncommon to believe that psychiatric symptoms are due to weakness of character[25], so that 
medications or psychiatric hospitalizations may be considered as extreme solutions. Our 
results in terms of higher RD and CO in subjects that preferred non-psychiatric, non-
restrictive interventions for symptom management gives us an alternative explanation. It is 
plausible to think that their treatment selection was a consequence of these particular features 
since they exhibited higher rates of social empathy, tolerance, compassion and a sensation of 
being useful to others. Moreover, it‘s important to consider that these interventions in the 

management of symptoms include an active participation of the subjects by talking or having 
a close observation of the patients, which is in accordance with the areas measured by these 
personality dimensions. 

Although additional studies of the impact of the perceiver‘s personality features in mental 

illness recognition in particular schizophrenia, are required, these results could have 
important implications for anti-stigma campaigns for schizophrenia, as it is possible that part 
of the knowledge, attitudes and behaviors related to stigmatization are deeply rooted in the 
subject‘s personality and may require an additional or different management in these 
campaigns. Previous research has identified three types of stigma change strategies [11, 26] 
which are: protest, education and contact. This last strategy has shown the best impact as it 
facilitates change by promoting exchange between the perceiver and the people with mental 
illness. For example, it has been reported that formal contact with patients promotes 
familiarity, improves empathy and decreases stigma [11, 26-28]. Assuming that future studies 
replicate our findings concerning different perceptions of mental illness and treatment 
according to personality features, and these results validate the importance of them as 
mediators of knowledge and stigma in schizophrenia, new directions for how to handle anti-
stigma programs in the community can be developed. 
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Initially, the ―Reconstructive Therapy‖ of Dr. Jerome Schulte, focused on the treatment 

of the homicidal psychotic patient. After decades of treatment applying this model with a 
variety of offenses, Dr. Schulte believed that it could be applied to understand and treat the 
―Criminal Personality‖, various offenses as well as treating non-clinical populations of 
children, adolescents and adults. The goal of therapy became one of promoting personal 
growth and humanness through the positive resolution of Ericksonian stages. The question 
remains if the successful resolution of Erickson‘s Psychosocial stages is relevant to the 
functioning of a Person with an Intellectual Disability, and Criminal Offenses? A theoretical 
and initial exploratory analysis suggests that the Reconstructive Therapy model can be 
relevant to the treatment for Persons with Intellectual Disabilities (ID) and various offenses. 

Dr. Schulte initially developed his model of ―Reconstructive Therapy‖ while working 

with forensic psychiatric patients at Atascadero Forensic Hospital in California. According to 
Dr. Schulte [1], the homicidal psychotic patient can be ―the most challenging and complex 

case(s) where you have a traumatic syndrome superimposed upon a psychotic process and 
possibly a personality disorder (maybe psychopathy)‖. Essentially, Dr. Schulte applied the 

Erickson stages of Psychosocial Development to inform how to conceptualize and treated 
these patients.  

Dr. Schulte‘s Reconstructive Therapy encompassed an initial stage where the psychosis 
needed to be treated and be in remission before the patient could join group psychotherapy. 
While in therapy, the patient would then work to address such stages as developing Self-
Value, Autonomy, Pride, Identity, Intimacy and then work on two Relapse Prevention phases. 
Within each phase of therapy, the individual is presented with contradictory ―forces‖ that pull 
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at the person. The goal is to withstand, negotiate and positively resolve these contradictory 
forces towards personal growth. In regards to the first phase of developing Self-Value, Dr. 
Schulte [1] explains ―one must begin with the assumption that there has been a lifelong 

deficiency of value which antedates the homicide and is at the core of the homicide‖. The aim 

of this phase is to ―develop a sense of worth as a human being which is not contingent upon 

achievements, derived from the outside but is part of one‘s birthright‖.Once the patient 

develops this sense of worth then s/he can work to reconcile the contradictory forces of trust 
versus the mistrust of others involving ―fulfilling the need for unconditional love…(and) to 

seek out of oneself this need from an adult position‖.Once this is done, then the therapy can 

progress to the second phase of developing a sense of autonomy. According to Dr. Schulte 
[1], ―the dynamic force in all homicides equals the need to destroy or individuate oneself 

from the symbiotic, parasitic force that is engulfing oneself, that is preventing in achieving 
autonomy and the completion of the work of separation and individualization or an attempt 
through fusion with an object that it seen as capable of bestowing the feeling of autonomy. 
The ongoing, lifelong struggle is a need for a feeling of existence or survival-an absolute need 
for a satisfactory fulfillment of the need for autonomy that is the foundation of the resolving 
of the human potential for dangerousness‖. Within this phase, the contradictory forces involve 

dependency versus developing a sense of independence.  
The third phase involves the development of a sense of pride. The ‗battleground‖ in 

processing initiative versus guilt involves ―each patient (taking) responsibility for all of their 

actions in life including all crimes and homicides-go through a process of accountability to 
oneself and the group as a representative of society which they learn that they are all part of, a 
step by step process of working through all of their feelings, and actions leading up to the 
homicide as well as the homicide itself‖…‖It is this pride that develops through the taking 

full responsibility of all of the actions that one initiates in life that is the determining criterion 
for the realization of the position of non-dangerousness‖[1]. Subsequently, the fourth phase 
involves the development of a sense of identity. A positive and stable sense of identity is 
important to be able to function. If this sense of identity is fragile, continues to have 
threatening/aggressive aspects to it or it doesn‘t encompass the different roles that the person 
takes on, then identity diffusion occurs. Finally, the fifth stage of intimacy and sense of love 
involves now that the person has an identity, it can be shared it with someone else. Two 
relapse prevention phases are then addressed which include learning about one‘s risk factors 
for developing a psychosis, and backsliding on the psychosocial stages. 

In subsequent communications with Dr. Schulte, he has found that not only can 
Psychotic-Homicidal offenses be treated, but the ―Criminal Personality‖/offenses can be 

understood as a failure in reconciling these psychosocial stages. According to Dr. Schulte[2], 
―I have been equally successful in applying the model to non-psychotic criminal offenders, 
regardless of the type of offense…it is the progressive cumulative effect of unresolved or 

failed stages that not only determine the eventual occurrence of the criminal personality but 
even ultimately dictates the type of criminal personality…the resolution of the first three 
stages is mandatory to reach a position of considering a state of non-dangerousness‖. 

Subsequently, Dr. Schulte‘s writings concentrated on the development of the ―Socially 

Acceptable‖ or ―Criminal Personality‖. According to Dr. Schulte, these two personality types 
are different sides of the same coin and that both of them strive for ―mastery and need 

fulfillment‖. However, the successful resolution of the Ericksonian Psychosocial stages leads 

one towards the development of the ―Socially Acceptible‖ Personality; however, the negative 
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resolution of these same stages can lead one to seek self-worth and value through the control 
and manipulation of others, thus starting one down the path of the ―Criminal Personality‖. 

In regard to persons with an Intellectual Disability, it would appear to be reasonable that 
the psychosocial stages outlined here would help guide or at a minimum inform the 
remediation of one‘s functioning deficits and address the developmental delays within this 

population. However, the author is unaware of any such approach being used in treating 
persons with ID and criminal offenses. However, a current prominent treatment model for 
Persons with ID and sex offenses, the Old Me New Me model, essentially does incorporate 
many of the Ericksonian stages and issues in a different manner. 

According to Jim Haaven [3], the ―Old/New Me model, in its simplest form, presents a 

theory of positive psychology in that the offender identifies his or her present characteristics 
and behaviors (Old Me) associated with the offending lifestyle and then develops new 
characteristics and behaviors (New Me) of the non-offending lifestyle that he or she wants to 
lead. The New Me is the endorsement of positive approach goals to live one‘s life in healthy, 

fulfilling ways without sexual offending behavior. This model stresses humanistic values in 
addition to addressing dynamic risk factors for offending.‖  

Essentially, there are many fundamental similarities and few differences between the 
Reconstructive and Old Me New Me models. For instance, Dr. Schulte talks about the 
―Socially Acceptable and Criminal Personalities‖, while Jim Haaven talks about the Old Me 

and New Me identities. The Criminal Personality is similar to the Old Me identity since it was 
the identity that was prominent when the person was committing their offenses. The Socially 
Acceptable Personality is similar to the New Me identity where the person has entered 
treatment, is motivated to change, and develops and assumes a success-oriented identity (New 
Me). Just as Dr. Schulte conceptualizes that these two personality types are two different 
sides of the same coin, Jim Haaven also states that within each person is an Old and a New 
Me who battle for control of the person. In addition, the tasks of resolving the psychosocial 
stages, although they aren‘t addressed in the same order, are also the focus of Old Me New 

Me treatment. For instance, self value can be explored within one‘s Old Me identity, in that 

the Person with ID may have experienced a sense of stigmatization due to the disability 
defining their identity. The process of developing and strengthening a success-oriented 
identity or New Me, is a validating process that the offender can be successful and create a 
Good Life. The core Treatment paradigm to the Old Me New Me model is identity change 
from a criminal/disability-defining identity towards a positive, empowering success identity. 
This identity development and shift is highly empowering for persons with ID especially due 
to their experience of stigmatization and possible past abuse, which is more prevalent in this 
population than in the non-disabled population. Subsequently, once the Old Me and New Me 
identities are defined and developed, then the beliefs and skills to develop initiative, 
competence, intimacy etc are addressed. However, the one stage that is addressed differently 
in the Old Me and New Me model, than the reconstructive model, is the issue of autonomy. 
Although the person with ID will come to understand that they alone are responsible for their 
choices and actions, and need to develop their own ―individualized‖ identity; however their 

autonomy can be limited due to their support system. At times, this support system may 
impinge upon their sense of autonomy. Within Old Me and New Me Treatment, the person is 
taught how to ask for help from their support system, and the support system is designed to 
―wrap around‖ the individual. Although the autonomy of a person may be ―facilitated‖ by his 
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admission to secure services, his connection with family and his support system is further 
developed and strengthened.  

A main difference in the models involves how much they rely on disclosure and 
accountability of their past actions and offenses. For Dr. Schulte, the person must work 
orderly through attaining self-value, autonomy and then take responsibility and accountability 
for all of their actions which can result in a sense of pride for having done so. Only until this 
is accomplished is the position of non-dangerousness attained. However, in Old Me New Me 
Treatment, since it is difficult to know about all of the person‘s past offenses, and since the 

person with ID is more vulnerable to shame (due to prior stigmatization, disability defining 
identity, and a less coherent identity), this process of disclosing about one‘s past sexual 

behavior is non-confrontational. The goal of this task is to have the person continue to rely on 
their empowering New Me identity, and courage, to share the difficult information. However, 
during the process of therapy sufficient disclosures are made especially since conceptualizing 
one‘s Old Me as the offending identity gives one a safe enough distance from which to 

disclose about one‘s sexual offenses, and then not be defined by them. 
In addition, another model has been applied to the Person with ID and sex offenses, 

namely the Good Lives Model. The Good Lives Model developed by Ward and Mann [4] 
believes that the person tries to attain certain goods in their lives, such as excellence in work 
and play, relatedness to others, inner peace etc. However, due to a number of barriers and 
factors, the person may primarily be able to access these ―goods‖ only through criminal or 
offending behaviors. However, it is possible that Schulte‘s model would argue that certain 

―goods‖ can only be attained in a certain order-thus possibly placing their attainment along a 
hierarchy rather than merely teaching self-management and a process or skills in how to attain 
these ―goods‖ without the use of offending behaviors. 

In essence, the Old Me New Me and Good Lives models have recognized that negotiating 
or resolving various psychosocial issues is important in the treatment of persons with ID and 
criminal offenses. Since these two different models, which emphasize different but related 
methods and psychosocial issues, are applicable to treating offenders with ID, perhaps the 
Reconstructive model of treatment may not only be relevant, but necessary. This model has 
been the only model that directly linked the resolution of structured psychosocial stages and 
issues with the clinical-forensic treatment of various dangerous offenses. Although the model 
has been applied in Dr. Schulte‘s clinical experience, the proof of its effectiveness should 

now be evaluated in clinical research. 
In order to empirically evaluate the model with persons with ID, first, it was essential to 

identify a measure of the degree of resolution of the various Ericksonian stages. To this 
author‘s knowledge, the Measures of Psychosocial development (Hawley [5]) is the only 

measure to evaluates one‘s functioning in this manner. According to Dr. Hawley, ―the 

Measures of Psychosocial Development (MPD), is a self-report inventory, based on the 
Ericksonian constructs, which assesses adolescent and adult personality development. The 
MPD was designed to translate the constructs of Erickson‘s theory into objective measures to 

facilitate the investigation and clinical application of Erickson‘s work. Specifically, the MPD 

provides: an index of the overall psychosocial health based on Erickson‘s criteria; measures 

the eight positive and eight negative stage attitudes, and estimates the degree of resolution for 
the stage conflicts. It consists of 112 self descriptive statements which are rated on a 5 point 
scale (from very much like me to not at all like me).‖ This measure can be used with a person 
with ID if the examiner reads the questions and a visual scale is constructed that visually 
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depicts the various structured responses. According to Dr. Hawley [6], she suggested that a 
significantly unresolved ericksonian stage, for a person with ID, may fall below a T score of 
30 at the 2nd percentile. Secondly, it was believed that negatively resolved stages are related 
or can be identified as meaningful in offenders with ID and violent and sex offenses. To 
further ascertain if the ID sex offender does have psychosocial development deficits a la 
Erickson, an ad hoc analysis of a small group (N=20) of Intellectually Disabled Sex 
Offenders, who had already been evaluated by way of a Comprehensive Sex Offender 
Evaluation, was reviewed. Since the analysis was ad hoc, and the sample size was small, the 
results are only exploratory and suggestive. The first procedure involved trying to determine 
the extent that significantly negatively resolved psychosocial stages were related to sex 
offense risk. Since these individuals already had completed Sex Offender Evaluations, there 
was archival data already available. In particular, for Moderate Low and Moderate High risk 
sex offenders, with using the Rapid Risk Assessment of Sex Offender Recidivism (Hansen 
[7]), a substantial number of offenders evidenced significantly negative resolution towards 
mistrust (44% of the small sample) and isolation (37% of the sample). The results of this ad 
hoc analysis suggests that for moderate risk ID sex offenders, significantly negatively 
resolved psychosocial issues towards mistrust and isolation may exist.  

In order to ascertain if the significant negatively resolved psychosocial stages can be 
identified for a Person with Intellectual Disabilities and a violent offense, the MPD was used 
to both inform and measure progress in therapy for a female who attempted matricide when 
psychotic. In essence, she wanted to attack her mother with a hatchet but her mother may 
have found it, hid it, and as a result, this female used a knife and blooded her, but stopped 
when she saw that her mother was bleeding. Subsequently, she was placed within secure 
services. Prior to the intensive individual therapy, she evidenced significant deficits in self-
value, autonomy, initiative and intimacy. After one-and-a-half years of intensive individual 
therapy (which was informed by reconstructive therapy), none of her psychosocial stages 
were significantly negative resolved; in addition, as a result, her risk for violence had 
decreased from a former high risk to a moderate risk, and she was supported to leave secure 
services. 

In conclusion, the Reconstructive model of therapy of a psychotic homicidal person has 
been expanded to the treatment for non-psychotic offenders, and non-clinical populations. 
Since this model makes use of treating the unresolved stages of Erickson‘s Psychosocial 

stages, the apparently reasonable premise was advanced that since the Intellectually Disabled 
(ID) population already have deficits in their functioning, that this model of treatment, 
especially among ID offenders might be particularly relevant. There doesn‘t appear to be any 

prior studies evaluating the relationship between an ID offender and his/her functioning in 
regards to these psychosocial stages of development. An ad hoc analysis of a small group of 
ID sex offenders and a case study of a psychotic homicidal offender appears to suggest that 
Dr. Schulte‘s Reconstructive Therapy model may be relevant to understanding and treating 

persons with ID who commit various offenses. 
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ABSTRACT  
 

New research suggests that the structure of human brain predicts core qualities of the 
individual‘s personality. One specific model of personality, developed by Cloninger, was 

based upon an association of specific personality traits to an underlying neurobiology. 
This seven-factor model consists of four dimensions of temperament (harm avoidance, 
novelty seeking, reward dependence, persistence) and three dimensions of character (self-
directedness, cooperativeness, self-transcendence). Each dimension represents a specific 
stimulus-response sensitivity, the particular modes of behavior that resulted, and the 
specific neurotransmitters involved. Four dimensions of temperament are thought to be 
genetically independent traits and are moderately inheritable and stable throughout life. 
Novelty seeking is thought to be derived by the behavioral activation system. Harm 
avoidance is related to the behavioral inhibition system. It reflects the tendency of an 
individual to inhibit or interrupt behaviors. Reward dependence refers to the individual‘s 

tendency to respond intensely to signals of reward, and it involves maintaining or 
continuing behaviors that have been previously associated with reinforcement. 
Persistence is the individual‘s ability to generate and maintain arousal and motivation 
internally, in the absence of immediate external reward. It reflects perseverance in 
behavior despite frustration, fatigue, and lack of reward. In this model, neurotransmitters 
were hypothesized to be associated with behavioral manifestations: dopamine for novelty 
seeking (behavioral activation), serotonin for harm avoidance (behavioral inhibition), and 
noradrenaline for reward dependence (behavioral maintenance). Character reflects 
individual differences in self-concepts about goals and values in relation to experience. It 
is predominantly determined by socialization. Temperament provokes perception and 
emotion, character regulates the cognitive processes. Thus, character leads to the 
development of a mature self-concept. The three dimensions of character develop over 
the course of time, and influence personal and social effectiveness into adulthood. Self-
directedness expresses individual's competence toward autonomy, reliability, and 
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maturity. Cooperativeness is related to social skills, such as support, collaboration, and 
partnership. Self-transcendence refers to identification with a unity of all things in the 
world and it reflects a tendency toward spirituality and idealism. Findings suggest that an 
association exists between personality dimensions, neurotransmitters‘ function and 

regional brain metabolism. As morphometric studies have stated, regional variance in the 
neuronal volume of specific brain structures seem to underpin the observed range of 
individual differences in personality traits. In this chapter, I will particularly focus on 
recent work at the molecular genetic and functional imaging level with respect to specific 
personality traits.  
 
 

INTRODUCTION  
 
As Allport (1961) stated, personality, the dynamic organization of the psychological and 

physical systems, underlie a person‘s patterns of actions, thoughts, and feelings. Despite 
extensive literature and research on the subject, what makes everyone the same and what 
leads to unique differences is far from conclusive. Under the spectrum of broad theories, such 
as those of Freud, Erikson or Piaget, recent ones focused on neurobiological insights for 
explaining different components of personality (Cloninger, 2009).  

New research suggests that the structure of human brain predicts core qualities of the 
individual‘s personality. One specific model of personality, developed by Cloninger, was 

explicitly based upon an association of specific personality traits to an underlying 
neurobiology (Cloninger, 1994). Cloninger suggested a psychobiological model of the 
structure and the development of personality that accounts for dimensions of both 
temperament and character. This seven-factor model consists of four dimensions of 
temperament (harm avoidance, novelty seeking, reward dependence, persistence) and three 
dimensions of character (self-directedness, cooperativeness, self-transcendence). Each 
dimension represents a specific stimulus-response sensitivity, the particular modes of 
behavior that resulted, and the specific neurotransmitters involved (Svrakic et al., 2002).  

Cloninger's dimensional psychobiological model of personality accounts for normal and 
abnormal variations in two major personality components: temperament and character 
(Cloninger, 1987). This model was initially based on a synthesis of information from twin 
and family studies, studies regarding neuropharmacologic and neurobehavioral aspects of 
learning in humans and other animals, and psychometric studies of personality in individuals 
as well as in twin pairs (Kose et al., 2009).  

Cloninger (1987) developed the model of personality traits and hypothesized that 
individual neuromodulator / neurotransmitter systems might be related uniquely to specific 
traits. In Cloninger's model, neurotransmitters were hypothesized to be associated with 
behavioral manifestations: dopamine for novelty seeking (behavioral activation), serotonin for 
harm avoidance (behavioral inhibition), and noradrenaline for reward dependence (behavioral 
maintenance) (Cloninger, 1987). Cloninger's model provides insight into human personality 
at multiple levels. It includes genetics of personality, neurobiological aspects of behavior, as 
well as the behavioral correlates of individual differences in personality dimensions 
(Cloninger et al., 1994, Cloninger, 2002).  

Despite the fact that recent research has made the distinction between temperament and 
character not as clear as it had been stated previously, there are significant hypothetical 
differences in their definitions.  
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PERSONALITY: TEMPERAMENT AND CHARACTER  
 
Temperament is considered as the ‗emotional core‘ of personality (Cloninger et al., 1994; 

Svrakic et al., 2002). It refers to endogenous basic tendencies of thoughts, emotions, and 
behavior (Whittle et al., 2006). Rutter (1987) viewed temperament as simple, non-
motivational and non-cognitive characteristics that represent meaningful ways of describing 
individual differences among  people. It involves heritable neurobiological dispositions to 
early emotions, like fear, anger, and attachment. It is generally agreed upon that 
temperamental dimensions are observed in infancy. Temperament traits are genetically 
determined and are significantly preserved across lifespan (Svrakic et al., 2002; Whittle et al., 
2006).  

Temperament implies related automatic behavior reactions, like inhibition, activation, 
and maintenance of behavior in response to specific environmental stimuli, such as danger, 
novelty, and reward, respectively (Svrakic et al., 2002). In other words, temperament traits 
are heritable biases in procedural learning leading to such automatic behavior responses. The 
four temperament traits are relatively stable throughout life, and invariant across different 
cultures (Gutiérrez et al., 2001; Kose et al., 2009; Kazantseva et al., 2009).  

Character involves individual differences in higher cognitive processes. These cognitive 
processes are logical thinking, formal construction, symbolic interpretation, and invention. 
The hippocampal formation and cerebral neocortex are the regions crucial for cognitive 
abilities (Svrakic et al., 2002). The character dimensions involve differences in social goals 
and values and seem to be moderately influenced by family environment (Cloninger et al., 
1994). In contrast to temperament, character develops over the course of time and changes 
with age and maturation. As Constantino et al. (2002) states, in the seven-factor model, 
character development is operationalized as the extent to which an individual is self-directed, 
the extent to which he or she is capable of engaging cooperatively in self–other relationships, 
and the extent to which he or she is capable of ‗transcending self‘ in arriving at an intuition of 

one‘s place or purpose in the larger social context.  
Temperament traits, sociocultural pressures, life events experienced by the individual 

combine with the person‘s adaptation and make up the final character (Svrakic et al., 2002, 
Constantino et al., 2002). Thus, personality development is a function of interaction between 
genetic factors and the environment.  

 
 

WHAT GENETICS BRINGS  
 
Studies (Canli, 2008; Melke et al., 2003; Keltikangas-Jarvinen et al., 2003; Kim et al., 

2006) have shown that interindividual variations in measures of personality are, to a great 
extent, heritable. Extensive research has been carried out with particular candidate genes, 
including polymorphisms related to the serotonin transporter, serotonin receptor, dopamine 
transporter, dopamine receptor, etc (Bond, 2001). Neurotransmitters, serotonin, dopamine and 
noradrenaline, are believed to influence at least three of the four temperament dimensions in 
the seven-factor model (harm avoidance, novelty seeking and reward dependence, 
respectively) (Constantino et al., 2002).  
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Research on the genetic background of Cloninger‘s temperament model has been most 
active in relation to novelty seeking. The dopamine D4 receptor gene polymorphism is 
identified as a candidate gene that may be associated with the novelty seeking trait (Kluger et 
al., 2002). In different genetic populations, different variants in the dopamine D4 receptor 
gene seemed to be responsible for the high and low novelty seeking scores (Munafo et al., 
2008, Tsuchimine et al., 2009). The type 4 dopamine receptor gene is predominantly 
expressed in a restricted set of dopamine-rich limbic areas, which are involved in cognition 
and emotion. In additon to the dopamine D4 receptor gene, the dopamine transporter might 
also be a candidate gene for behavioral traits, and has crucial roles in terminating 
dopaminergic neurotransmission (Munafo et al., 2008).  

Studies confirmed findings on the association between the type 4 dopamine receptor gene 
and novelty seeking, in particular exploratory excitability and impulsiveness (Keltikangas-
Jarvinen et al., 2003; Ekelund et al., 1999). The authors state that considering the evidence on 
genetic factors and novelty seeking, excitability seems to be associated with different gene 
variants in different populations. The same gene variants were considered to be associated 
with different novelty-seeking subscales depending on cultural and other factors 
(Keltikangas-Jarvinen et al., 2003). Exploratory excitability is hypothesized to reflect the 
tendency to avoid or approach novel situations. This characteristic may be a core concept of 
several temperamental theories (Keltikangas-Jarvinen et al., 2003). However, failures to 
replicate this association have also been reported (Herbst et al., 2000; Kluger et al., 2002; 
Kim et al., 2006). Their data suggested that dopamine 4 receptor and dopamine transporter 
gene polymorphism may not be associated with personality traits. A possible explanation for 
these contradictory findings might be the variance in sample sizes, the heterogeneity among 
the studies; and these findings should be replicated in larger independent samples.  

The results of studies regarding the possible association between harm avoidance and 
polymorphisms in the serotonin transporter gene are partly conflicting. Studies (Blairy et al., 
2000; Kusumi et al. 2002) investigating this relationship in genes coding for the serotonin 5-
HT2A and 5-HT2C receptors have yielded negative results. However, Melke et al. (2003) 
supported the notion that harm avoidance may be affected by serotonin and suggest that this 
effect may partly be mediated by serotonin 5-HT3 receptors.  

Reward dependence have been found to be associated with polymorphisms of dopamine 
related genes such as the dopamine transporter gene (Wills et al., 2000).  

Research has also shown that the character traits of self-directedness and cooperativeness 
are both associated with specific genes (Hamer et al., 1999, Kumakiri et al., 1999). This 
finding alters the distinction between the temperament and character traits as suggested by 
Cloninger et al. (1994).  

Human personality is a complex phenotype in which both genetic and environmental 
factors play a role. Character modulates early perceptions and emotions regulated by 
temperament and thus optimizes adaptation of early temperament to the environment. In other 
words, temperament regulates what is noticed, and, in turn, character modifies its meaning 

(Svrakic et al., 2002). Temperament can be defined as the automatic associative responses to 
basic emotional stimuli (Cloninger et al., 1994). In contrast, character develops gradually as a 
function of social learning and maturation of interpersonal behavior. Thus, personality is 
conceptualized as a complex adaptive system. Multiple factors, such as biological, 
developmental, environmental, interact and finally develop into one outcome (Svrakic et al., 
2002).  
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WHAT IMAGING SHOWS  
 
For a better understading of personality and psychopathology, we need to characterise 

psychopathology accurately with its underlying neural circuitry. Studies investigated 
personality profiles within normal subjects (Sugiura et al., 2000; Turner et al., 2003) as well 
as subjects with personality disorders (Siever & Weinstein, 2009; Wingenfeld et al., 2010; 
Walterfang et al., 2010) using functional imaging techniques. Attempts have been made to 
relate temperament to specific brain regions and function (Johnson et al., 1999; Sugiura et al., 
2000; Turner et al., 2003; Youn et al., 2002). In these studies, the dimensions seemed to 
correlate with the activity of several brain structures. Yet, results were not entirely consistent; 
increased or decreased activity levels were reported within the same brain structures.  

Sugiura et al. (2000) were the first to investigate the Temperament and Character 
Inventory in relation to regional cerebral blood flow. Their results suggested a biological 
basis for the Temperament and Character model. They found significant relationships 
between regional cerebral blood flow and the three temperament traits, novelty seeking, harm 
avoidance, and reward dependence. In their study, Turner et al. (2003) showed a significant 
relationship in specific regions of the brain to persistence, self-directedness, cooperativeness, 
and self-transcendence.  

In his review, Canli (2004) reports a series of functional magnetic resonance imaging 
which suggest that individual differences in personality traits may be key in modulating 
amygdala responses to affective stimuli. As morphometric studies have stated, regional 
variance in the neuronal volume of specific brain structures seem to underpin the observed 
range of individual differences in personality traits. Recent neuroimaging studies supported 
evidence for a neurobiological basis of personality traits (Deckersbach et al., 2006, Hakamata 
et al., 2006, Sugiura et al., 2000, Yamasue et al., 2008).  

The final question is ―Does the present evidence indicate that genotypically defined 

variability in regional brain morphology expresses itself phenotypically as individual 
differences in personality traits?‖. Yet, the answer and the evidence are still, far from 

conclusive.  
 
 

TEMPERAMENT DIMENSIONS AND  

NEUROBIOLOGICAL UNDERPINNINGS  
 
Findings suggest that an association exists between personality dimensions, 

neurotransmitters‘ function and regional brain metabolism. The range of individual 
differences in harm avoidance, novelty seeking, reward dependence and persistence observed 
in normal subjects reflects the structural variance in the regional morphology of human brain.  

1) Harm avoidance is the individual‘s tendency to respond intensely to aversive stimuli, 

to inhibit behaviors and to learn to avoid punishment, novelty, and frustrating nonreward. 
Harm avoidance is related to the behavioral inhibition system. It reflects the tendency of an 
individual to inhibit or interrupt behaviors. It manifests as fear of uncertainty, shyness, and 
pessimistic worry in anticipation of future problems (Cloninger et al., 1994; Raeymaekers & 
Broeckhoven, 1998).  
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Individuals who score high in harm avoidance tend to be careful, fearful, tense, and 
cautious (Cloninger, 1994; Raeymaekers & Broeckhoven, 1998). They feel easily 
discouraged and pessimistic, even in situations which do not worry other people. Harm 
avoidance appeared linked to variability in the level of activity of the serotoninergic system. 
Studies, that indicated a negative correlation between harm avoidance scores and metabolism 
values in temporo-frontal regions, suggested that high scores on this dimension might reflect 
low levels of serotonin, which is a neurotransmitter linked to anxiety disorders (Sugiura et al., 
2000; Tyler et al., 2005; Venneri et al., 2008; Youn et al., 2002).  

In a study by Turner et al. (2003), increased levels of harm avoidance were associated 
with activations in the temporal and occipital lobes. Sugiura et al. (2000) displayed a negative 
correlation between harm avoidance and the medial prefrontal network, and besides suggested 
that these regions were associated with deactivations rather than activations. In a recent study, 
Gardini et al. (2009) found a negative correlation between harm avoidance and grey matter 
volume values in orbito-frontal and posterior occipital areas. Therefore, the authors suggested 
that, since orbito-frontal regions are functionally responsible for emotions, anxiety control 
and reward, the relatively lower level of grey matter volume in these regions might explain a 
degree of behavioral inhibition and the development of a highly harm avoidant personality 
phenotype.  

2) Novelty seeking, represents the individual‘s tendency toward frequent exploratory 
activity and intense excitement in response to novel stimuli and active avoidance of 
monotony. Novelty seeking is thought to be derived by the behavioral activation system. 
Individuals high in novelty seeking tend to be enthusiastic, impulsive, quick-tempered, 
curious, and disorderly (Cloninger et al.,1994; Celikel et al., 2010).  

Novelty seeking was found associated with variation in dopamine levels. The finding, 
which suggests a negative correlation between novelty seeking scores and metabolic activity 
in the substantia nigra, supported the hypothesis that individuals who have high novelty 
seeking scores might have low levels of dopamine (Gardini et al., 2009).  

Novelty seeking is expected to be related to the amygdala, which is crucial for emotional 
memory. Amygdala influences drive-related behavior patterns and subjective feelings 
(Cloninger, 2002, Balleine et al., 2006). It was shown that novelty seeking was related to an 
activation in the precentral and postcentral gyri, which correspond to the motor cortex and the 
somatic sensory cortex (Turner et al., 2003). Sugiura et al. (2000) showed positive 
correlations between novelty seeking and the orbital prefrontal network, which in turn, sends 
information to the amygdaloid subdivision.  

In their study, Gardini et al. (2009) showed that novelty seeking scores were positively 
correlated with grey matter volume in frontal and posterior cingulate areas. Overall, findings 
of these anatomical associations were consistent with the evidence that individuals who score 
high on novelty seeking tend to seek for active, and high-risk behaviors and rich stimuli.  

3) Reward dependencerefers to the individual‘s tendency to respond intensely to signals 
of reward, in particular to signals of social approval and support, and to maintain the behavior 
that has previously been rewarded or to resist to extinct it. Reward dependence involves 
maintaining or continuing behaviors that have been previously associated with reinforcement 
and is manifested as sensitivity, sentimentality, and dependency on the approval of others 
(Cloninger et al., 1994; Celikel et al., 2010). People who score high on reward dependence 
are in need of social contact and are open to communication with other people; they are 
sensitive, tender-hearted, dedicated and sociable (Raeymaekers & Broeckhoven, 1998).  
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Research, suggesting a positive correlation between reward dependence scores and 
metabolic activity in the orbito-frontal cortex, supported the hypothesis that high scores in 
reward dependence might signify high responsiveness of those structures involved with 
reward mechanisms (Hakamata et al., 2006; Gardini et al., 2009, Forbes et al., 2010).  

Reward dependence is expected to be related to the circuit of Papez (Cloninger, 2002). 
This circuit involves the thalamocingulate subdivision of the limbic system. It loops from the 
hippocampal formation through the fornix, mammillary body, anterior thalamic nucleus, 
cingulate gyrus, part of the parahippocampal gyrus, and back to the hippocampal formation 
(Avila et al., 2008).  

In their study, Sugiura et al. (2000) showed a relationship between reward dependence 
and a decrease in blood flow in the paralimbic regions. Turner et al.‘s (2003) findings showed 

increased reward dependence related to activations in the frontal and temporal lobes and 
deactivations in the temporal and occipital lobes. They also found in the left middle frontal 
gyrus in the same region as a negative correlation, as previously reported by Sugiura.  

In the study by Gardini et al. (2009), reward dependence scores were negatively 
correlated with grey matter volume values in fronto-striatal and limbic areas, including the 
caudate nucleus. The authors indicated that since fronto-striatal regions of the brain, which 
are associated with behavior control, emotional reward and motivation (Sinha et al., 2004) 
and are also rich in dopaminergic projections (Scott et al., 2006), striatal modifications in 
these regions might change the dopaminergic activity.  

Variability in grey matter volume in fronto-striatal structures might therefore be 
suggested to result in different levels of dopaminergic functioning (Iversen & Iversen 2007), 
and expresses itself as a personality trait, that is highly dependent on reward. A positron 
emission tomography study found that novelty seeking, harm avoidance, reward dependence 
scores correlated significantly with cerebral glucose metabolism values in paralimbic and 
temporal regions (Youn et al., 2002).  

4) Persistence is the individual‘s ability to generate and maintain arousal and motivation 
internally, in the absence of immediate external reward. Highly persistent individuals are 
hard-working, ambitious and perfectionist. They tend to persevere despite frustration, fatigue, 
and lack of reward. Persistence refers to eagerness of effort in response to signals of 
anticipated reward vs laziness, ambitious overachieving in response to intermittent frustrative 
nonreward vs underachieving (Cloninger et al., 1994; Kose et al., 2003).  

In Turner et al.‘s study (2003), persistence, like reward dependence, exhibited activations 
in the temporal lobe. However,  unlike reward dependence, persistence displayed activations 
in the parietal, occipital, and limbic lobes; and deactivations in the parietal, temporal, and 
frontal lobes. In their functional magnetic resonance imaging study, Gusnard et al. (2003) 
found that individual variations in persistence were associated with differences in brain 
activation in lateral orbital and medial prefrontal cortex. The authors also demonstrated that 
individuals scoring high in persistence had increases in activation in orbitomedial prefrontal 
cortex and ventral striatum, while those scoring low in persistence had decreases in activation 
in these regions.  

In their study, Gardini et al. (2009) has recently shown that persistence showed a positive 
correlation with posterior parietal and parahippocampal regions. Significant activation in 
these brain regions are involved in cognitive tasks, including visuo-spatial imagery, episodic 
memory, self-processing and consciousness (Cavanna & Trimble, 2006). The authors stated 
that the association between the persistence scores and the variance in posterior parietal and 
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parahippocampal structures grey matter volume might possibly reflect the role that this 
structure plays in the process of self-representative memory, which takes place during the 
normal behavior of waiting for reward and learning (Gardini et al., 2009).  

 
 

CHARACTER DIMENSIONS AND  

NEUROBIOLOGICAL UNDERPINNINGS  
 
Character reflects individual differences in self-concepts about goals and values in 

relation to experience. It is predominantly determined by socialization. Temperament 
provokes perception and emotion, character regulates the cognitive processes. Thus, character 
leads to the development of a mature self-concept. The three dimensions of character mature 
over the course of time, and influence personal and social effectiveness into adulthood 
(Cloninger et al., 1994). The character traits are expected to be related to higher cognitive 
functions, and thus, the brain regions expected to be related to the character traits are the 
thalamoneocortical system and the prefrontal cortex (Cloninger, 2002).  

1) Self-directedness refers to identification with the autonomous self and the confidence 
to deal with any situation in accordance with one's goals and values. It expresses individual's 
competence toward autonomy, reliability, and maturity. Self-directedness represents the 
individual‘s ability to regulate their behavior and to choose and commit goals (Cloninger et 

al., 1994; Kose et al., 2003). Individuals with low self-directedness show difficulties in taking 
responsibility; they lack long-term goals. In their functional brain imaging study, Turner et al. 
(2003) found that self-directedness showed activations in the frontal lobe only, with 
deactivations in the precentral gyrus, frontal lobe, temporal lobe, and occipital lobe.  

2) Cooperativeness indicates the extent to which individuals view other people as a part 
of the self. It is related to social skills, such as support, collaboration, and partnership. 
Cooperativeness represents the ability to identify with and accept other people. Individuals 
with low cooperativeness have difficulty in tolerating others, and are generally not eager to 
help people (Cloninger et al., 1994; Bond, 2001). In Turner et al.‘s study (2003), the 

activations were observed in the frontal lobes but also involved the limbic lobe, temporal 
lobe, and subcortical gray nuclei, whereas the deactivations were found mainly in the parietal 
lobe, central region, and occipital lobe with involvement also from the temporal lobe, middle 
frontal gyrus, and cerebellum.  

3) Self-transcendence refers to identification with a unity of all things in the world. It 
reflects a tendency toward spirituality and idealism. It represents the ability to identify with 
being an integral part of the universe (Cloninger et al., 1994; Bond, 2001). Self-transcendence 
showed activations in the occipital lobe and optic radiation and deactivations in the temporal 
and parietal lobe (Turner et al., 2003). Although no causative link could be shown, a few 
neuroimaging studies suggest that neural activation of a large fronto-parieto-temporal 
network may underpin spiritual experiences. In their study, Urgesi et al. (2010) found that 
selective damage to left and right inferior posterior parietal regions induced a specific 
increase of self-transcendence, indicating an active role of left and right parietal systems in 
determining self-transcendence.  
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CONCLUSION  
 
In a broad sense, personality is considered as the dynamic organization of the 

psychobiological systems that modulate adaptation to experience. The distinction between 
temperament and character traits, based on the underlying neurophysiological processes, 
provide a better understanding of personality disorder (Svrakic et al., 2002). The concepts of 
character and temperament help to distinguish the core symptoms of psycopathology. All 
types of personality disorder share poorly developed character traits at different levels. Low 
levels of self-directedness and cooperativeness were found strongly associated with clinical 
diagnoses of personality disorder (Svrakic et al., 2002). Low self-directedness, defined by 
difficulties in taking responsibility, planning and carrying out long-term goals, having low 
self-esteem and identity problems, are typical features of individuals with personality 
disorder. These individuals generally have low cooperativeness, as well. Self-transcendence 
correlated with borderline, narcissistic, and histrionic as well as schizotypal and paranoid 
symptoms. In contrast, when coupled with high self-directedness and cooperativeness, high 
self-transcendence indicates maturity, spirituality, and creativity rather then psychopathology 
(Cloninger & Svrakic, 1999).  

As Svrakic et al. (2002) suggested, once character dimensions give the idea for a possible 
personality disorder, temperament traits can be used for differential diagnosis. In clinical 
studies of patients with personality disorders, Cloninger (1987) showed that an individual 
could be classified as ‗high‘ or ‗low‘ with respect to each of the four temperament dimensions 
(Constantino et al., 2002). The resulting profile accurately predicted the specific type of 
personality disorder with which the person was affected. As Constantino et al. (2002) stated, 
subsequent research (Cloninger & Svrakic, 1999) indicated that the condition of having a 
personality disorder was largely determined by level of character development, and the 
temperament profile predicted which of the various personality disorders an affected 
individual would have.  

The authors defined each of the three Diagnostic and Statistical Manual of Mental 
Disorders clusters corresponds symptomatically to one of the underlying TCI temperament 
traits (Svrakic et al., 2002). The ‗odd‘ Cluster A corresponds symptomatically by low reward 

dependence, the ‗impulsive‘ Cluster B by high novelty seeking, and the ‗fearful‘ Cluster C by 

high harm avoidance. Thus, patients with cluster A, B and C diagnoses according to the 
Diagnostic and Statistical Manual of Mental Disorders classifications were differentiated by 
low reward dependence, high novelty seeking, and high harm avoidance, respectively. 
Persistence predicted obsessive compulsive traits, especially when coupled with high levels of 
harm avoidance (Svrakic et al., 2002). Since the sample size was small and some of the 
categorical subtypes were represented by a relatively low number of symptoms, further work 
on a larger sample is needed to confirm these relationships.  

Even though the underlying neurobiology of each specific personality trait cannot clearly 
be defined, evidence from recent studies indicates possible associations between personality 
and regional variances in brain structure and function. New research suggests that variations 
in the development of specific brain structures might lead to the individual variations within 
the normal range of personality. The ability to characterise psychopathologies on the basis of 
their underlying neurobiology improves our understanding of disorder etiology. Future 
research might focus on longitudinal magnetic resonance imaging studies from childhood to 
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adulthood in order to understand the actual relationship between regional brain morphology 
and personality trait expression.  
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Chapter 11 

THE CAREGIVERS OF PERSONS WITH ALZHEIMER’S 

DISEASE: THE IMPACT OF PERSONALITY TRAITS ON 

OWN STRESS PERCEPTION AND IN EVALUATING 

COGNITIVE AND FUNCTIONAL IMPAIRMENT 

OF THEIR RELATIVES 

Marco Vista, Lucia Picchi* and Monica Mazzoni 
Alzheimer Diagnostic Unit, Section of Neurology, Campo 

di Marte Hospital, Lucca, Italy; *Section of Neurology, Versilia Hospital, Lido di 
Camaiore, Italy 

ABSTRACT 

Alzheimer‘s disease (AD) is a degenerative pathology of the brain, causing 
dementia. Caregivers of persons with AD (ADcg) have to cope with cognitive 
impairment, behavioral symptoms and incompetence in daily living and they experience 
heavy burden. Besides, ADcg are the most important referent for physicians in reporting 
information about patients with AD (ADp), because ADp show lack of awareness of their 
changes. The aims of our research were to examine the relationship between specific 
personality traits of ADcg and perceived stress; moreover, to highlight the caregivers‘ 

capacity to be ―objective‖ in evaluating functional abilities of ADp. In the first study, 118 
ADcg were assessed using Caregiver Burden Inventory (CBI) and 16 Personality Factors- 
C form questionnaires (16PF-C). In the second study, 40 ADp and their caregivers were 
assessed in order to measure awarness using the Deficit Identification Questionnaire 
(DIQ); ADcg were also administered 16PF-C. Data from the first sample show that 
Reasoning (B), Emotional Stability (C) and Rule-Consciousness (G) were more strongly 
associated with caregiver burden; each indicator seems to be significant, to a different 
extent, for objective, developmental, physical, social and emotional burden. Caregivers 
characterized by emotional unstability, unable to stand frustration, high self-demanding 
and with difficulty in self abstracting from concrete problem solving are going to 
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perceive higher distress in caregiving ADp. In the second research, 26 of 40 ADp showed 
unawareness of their deficits, while 11 ADp were enough aware of their difficulties and 
only 3 ADp overvalued their impairment: the majority of ADp were unaware of their 
cognitive impairment and functional deficits in activities of daily living and 
overestimated their abilities compared to ADcg perception. ADcg DIQ correlated with 
four 16PF-C factors: Dominance (E), Liveliness (F), Social Boldness (H) and Privateness 
(N). This indicate an influence of personality on ADcg judgment: in fact, traits of 
personality such as being deeply involved in evaluating cognitive impairment and 
functional deficits, ability to perceive problems in daily living, especially for those 
aspects that could make them feel inadequate in social situations and that engage them 
emotionally, could influence ADcg judgment about their relatives. In conclusion,focusing 
on specific personality traits, which are predictive of caregivers‘ burden, might be helpful 

in planning psychological approach aimed to improve caregivers‘ quality of life. In order 
to evaluate functional abilities of ADp, even detailed scales of awareness provided by 
ADcg seem not to be objective means to assess ADp functional state, because they are 
influenced by ADcg personality. 

INTRODUCTION 

Alzheimer‘s Disease (AD) is a degenerative disorder of the Central Nervous System and 
is the most common cause of dementia among the elderly people in Europe, United States and 
Canada, affecting an estimated 50% - 80% of the population [1;2]. The ILSA (Italian 
Longitudinal Study on Aging) research [3] showed a prevalence of the illness in the Italian 
population, up to 6.4% over the age of 65: in particular, dementia affects 5.3% of men and 
7.2% of women. The risk of dementia grows exponentially with the increasing of age, which 
is considered the most important risk factor and it seems to cause the doubling of the 
prevalence every five years between the age of 65 and 85 [1;2]. Incidence studies are less 
numerous owing to the difficulties and costs they imply [1;2]; data show that, as well as 
prevalence, also incidence grows exponentially between the age of 65 and 90, even if with 
rates that vary from study to study [4]: the rate of incidence has grown from 1.2 x 1000 
individuals/year between the age of 65 and 69 up to 53. 5 x 1000 individuals/year for the over 
90s [2]. 

Clinically, AD is an extremely heterogeneous illness whose symptoms arise and progress 
in different ways. Its typical onset is insidious and its course is characterized by a slow, 
progressive loss of cognitive functions such as memory, language, attention, praxis and 
executive functions; this global impairment gradually becomes so severe that it interferes with 
the normal carrying out of working and social activities, causing the loss of functional 
autonomy in daily life activities, compromising the relationship between the subjects and 
their surrounding environment [5]. 

In most AD cases (90%), a broad spectrum of ‗non-cognitive‘, psychiatric features is 

associated to cognitive impairment, defined as Behavioral and Psychological Signs and 
Symptoms of Dementia (BPSSD), then shortened to BPSD [6]. With the aim of giving a brief 
and concise description, BPSD have been divided in clusters, such as apathy, agitation, 
irritability, psychotic symptoms, and depression [7]. The BPSD often represent the most 
disruptive clinical dimension of the illness because not only do they have a deep impact on 
the demented person, but also on the caregivers, engendering a stronger stress and becoming 
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the most frequent cause of institutionalization [8]. Up to now, from the diagnostic and 
prognostic point of view, the ‗non-cognitive‘ features represent a grey area in clinical practice 

[7]: this seems to be due both to the complexity with which biological, psycho-spiritual, 
environmental, and interpersonalis factors contribute to their onset, and to the lack of formal 
diagnostic criteria to define them, except for those designed for psychosis [9] and apathy [10]. 
The BPSD are unlikely to be standardized as different symptoms can show up simultaneously 
or in sequence in the same patient, with different rates of prevalence and incidence based on, 
the type and phase of dementia, but they also depend on evaluation tools, on thresholds of 
gravity, and on evaluation settings [11]. Currently, several studies agree to consider such 
symptoms as a primary demonstration of the neuropathologic and neurobiological 
abnormalities of dementia which, although unrelated to cognitive impairment [12;13], are 
strongly influenced by the socio-cultural environment and can be associated to the pre-morbid 
personality of the subject [14; 15]. The alterations of personality are the most common ‗non-
cognitive‘ symptoms [16] appearing in the mild phase of the illness [17]. Previous studies 

point out a more frequency of apathy, irritability, anxiety and depression [13; 18], starting 
from the early stages and increasing with the worsening of the illness; in the advanced phases, 
psychotic symptoms and agitation are very frequent [19]. The distinction among behavioral 
and psychic symptoms refers to the fact that, generally, the first ones are directly observable, 
while the second ones are reported by the people near to the patient. 

The average duration of AD course covers about 10-12 years and is divided in the 
following phases of progressive gravity: 

 
Mild Phase, in which an impairment of episodic memory appears, especially affecting 

recent information, with a difficulty in learning and maintaing new information; the 
autobiographic memory is well preserved in this phase. Difficulties can be observed 
also in executive functions; moreover, first episodes of temporal and spatial 
disorientation in unfamiliar places might appear. The subjects might sometimes have 
word finding problems and their spontaneous speech might be less articulated, more 
confused and incoherent. In this phase, some subjects show a rather preserved 
awareness of their own deficits and this can provoke anxiety and bending of their 
mood, up to the development of real depressive symptoms among which are loss of 
initiative and motivation; they often show a great irritability which might lead to 
anger releases [2]; 

Moderate Phase, in which the thought, the language, the attention, the ability of logical 
reasoning, of conceptualization, and of judgment, result impoverished; the 
autobiographic memory begins to become poor: the sense of uncertainty, which is 
typical of AD patients, defined by Spinnler [20] as "cognitive hesitancy ", "emotional 
trepidation", grows. At the same time, patients show behavioral and psychic 
symptoms (BPSD); 

Severe Phase: the patients become completely dependent on others in their daily life 
activities: they need assistance to be dressed, washed, fed, and they are incontinent. 
The memory, also the remote one, is deteriorated, and the subjects become incapable 
of recognizing people, nor even themselves and their own relatives (prosopoagnosia-
prosopoamnesia); disorientation is now complete and the subjects cannot distinguish 
day from night. Language deficits get more worse, spontaneous speech disappears, 
and the patients are unable to communicate or answer to oral commands. In the 
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Terminal Phase, ancient reflexes as suction or palmar prehension often appear. The 
patient progressively arrives to a complete cachexia, complicated by 
immunodepression with pulmonary, cutaneous, and urinary infections leading to 
death in few months [2].  

 
Certainty of AD diagnosis is only possible by means of autoptic examination, but the 

introduction of international specific diagnostic criteria [5;21;22] allows a better clinical 
evaluation and a clearer differential diagnosis between the several types of dementia [23].  

Moreover, differential diagnosis is extremely important to distinguish between various 
forms of dementia and "pseudodementia", a term which was defined by Kiloh in 1961 [24], to 
denote the cognitive symptoms which are secondary, and consequently reactive, to a 
depressive episode. Such concept, even if it's still embraced, has often been criticized as it 
underlines a dichotomy between depression and dementia. There are various forms of linkage 
relevant to these two pathologies; some authors think that depressive symptoms can 
sometimes precede a subsequent manifestation of dementia [25], others believe it appears 
during the course of dementia, and this brings on different complications concerning the 
course and the prognosis [2], and globally worsens the cognitive impairment which causes a 
significant reduction in autonomy [26].However, there is the evident datum that AD patients 
shows depressive symptoms in 30-50% of cases, not only in the early stages, when they are 
still aware and able to verbalize their own experiences, but also when such ability seems 
reduced or canceled by the gravity of cognitive impairment [27]. On this point, some authors 
remark that with the gradually increasing of AD, the depressive symptoms explicitly emerge: 
from the ―mentalist‖ form, characteristic of Mild AD, to the behavioral one of the Moderate-
to-Severe Phase [28]. 

The Disease Awareness 

The evolution of AD involves the patients' progressive loss of ability to identify deficits 
resulting from their disease. These deficits concern the cognitive functions and the ability of 
managing oneself – inside and outside their homes –, as well as the presence of psychiatric 
symptoms (BPSD). In the last 15-20 years, several studies examined illness awareness in 
dementia, with particular reference to AD [29-34]. This increasing attention, both clinical and 
theoretical, is due to the fact that the loss of awareness of AD patients towards their own 
condition significantly affects their care and management [35]. Besides, poor awareness is a 
widely investigated argument as it represents a sort of loss of identity in subjects that do not 
recognize their own changes. The interest around this phenomenon originates from different 
scientific approaches, and this is why it's been so difficult to define it with just one single 
term. Actually, we can talk about Insight, Anosognosia and Awareness as if they were 
synonymous, but the truth is that we are dealing with different facets of a vast concept that 
originates from different areas of study. The term Insight, which derives from Gestaltic 
psychology, is commonly used for pointing out the ability of introspection in the psychiatric 
and psychoanalytic literature, while, with regards to neurological pathology, it refers to the 
generic awareness of some symptoms. Awareness refers to patients‘ acknowledgment or 
subjective perception of their particular condition: awareness of a change in progress, or of 
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specific symptoms, and understanding of the meaning and consequences of those symptoms, 
up to the awareness of being affected by one particular illness [36]. Anosognosia comes from 
Neuropsychology and it refers to the condition of subjects that, subsequently to a focal lesion 
of cerebral areas, immediately show unawareness of that damage [37]. When associated to 
dementia, it points out the absence of awareness of neuropsychological deficits (cognitive 
anosognosia) [38], of behavioral symptoms and functional impairment [39]. In medical area, 
therefore, the word "awareness" does not so much refer to the "awareness of oneself", but, on 
the contrary, to the "awareness of the illness", and therefore to the awareness that patients 
have about their own present and future changes. 

In dementia, anosognosia shows as: a) inadequate awareness of behavioral alterations, 
changes of personality, dishinibition, and affective deficit; b) wrong causal attribution of 
memory and cognitive deficits; c) underestimation of the limitations in daily living activities 
due to the illness, and proneness to maintain habits and behaviors without adopting 
compensatory strategies, with consequently adoption of risky behaviors; d) non-
acknowledgement, explicitly and verbally, of being affected with a pathological process, and 
e) descriptions of an unchanged self compared with that before the illness. These are common 
characteristics of anosognosia which, however, manifests itself with distinctive and peculiar 
features according to the different forms of dementia. In AD, the deficit of awareness usually 
appears later and in a more gradually way, as the frontal lobes are damaged after the parietal 
lobes [40]. According to Gil et al. [41], illness awareness is the result of the convergence of 
different neural networks that are sparsely damaged in AD: information transit from the areas 
of memory, language, and visuo-spatial functions to the associative areas of the prefrontal 
cortex, resulting disturbed or compromised. In AD, the degree of impairment of illness 
awareness introduces therefore a wide individual variability, unrelated to the severity of the 
illness itself, implying the focal damage of associative areas in accordance with a 
neurodegenerative hypothesis of the deficit and with the finding of multiple senile plaques 
[42]. Anosognosia, has therefore been often interpreted as a symptom due to neurostructural 
modifications, detectable through its neuropsychological features. However, multiple aspects 
of that phenomenon can be described, leading to believe that different elements could affect 
it, such as the psychological and social ones [43;44]. Actually, different studies [33;42;43;45] 
underline the importance not only of some neurological aspects in the definition and 
understanding of anosognosia, but also of the characteristics of patients' and caregivers' 
personality, their coping strategies, and the impact of the illness on the patients' living 
environment. 

The complexity of anosognosia is therefore clear, given the different aspects that have to 
be considered to reach an in-depth knowledge of it. Every patient might manifest a different 
type of anosognosia which appears like a web of traits of personality, coping strategies, and 
integration in a social context in which the illness operates and to which the primary caregiver 
pertains. It is essential to understand the anosognosia of each patient, especially in the early 
stages of the illness, because it introduces significant implications for clinicians, both in 
communicating and sharing the diagnosis with the patients and their relatives, and in planning 
the most appropriate type of intervention [43]. 

As far as illness unawareness is concerned, it is difficult to succeed in identifying the 
right tools to be used to objectively assess it and give it a measure. Within years, with the 
increasing interest about this AD feature, several questionnaires of awareness evaluation have 
been created, which include a double comparison: a) the comparison between the subjects' 
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description of their own cognitive abilities and the objective performance on 
neuropsychological tests; b) the comparison between the subjects' description of themselves 
in multiple areas of their daily life (cognitive, functional, behavioral), and the caregivers' 
description of the patients [43]. In the first case, the comparison is between "subjective" – the 
patient's self-ratings – and "objective" – the neuropsychological tests scores – data, while in 
the second case, we have a comparison between two absolutely "subjective" data, affected by 
the personal characteristics both of the patients and of the caregivers [29;46;47]. On this 
point, the study of Perkins [33] shows the possibility, for patients with AD, to express a 
judgment about the quality of their life nearly up to the most advanced phases of the illness. 
However, that judgment results affected by the presence of some depressive symptoms that 
are underestimated by the patients themselves, and by their cognitive difficulties. 
Furthermore, the study of Perkins [33] shows the presence of many factors that might 
influence the caregivers‘ judgment about their relatives' health: the type of relationship 
between patients and caregivers, for instance, and the burden in terms of type of assistance 
and hours employed. Generally, the impairment of awareness attracted researchers' attention 
mainly because of its phenomenological evidence, but also because of its negative impact on 
treatment compliance, on prognosis, and on the quality of life both of the patient and the 
caregiver which is mostly implicated in the management of the demented individual (primary 
caregiver). Anosognosia actually determines an additional stress for patients' relatives [40]. 

The Caregiving Process 

Assistance to a person with dementia is often a long-term burden, to such extent that 
some authors spoke about a "career of the caregiving" [48]. It is composed of three phases: 1) 
Acquisition of the role, 2) Recognition of the problem, 3) Abandonment of the role of 
caregiver after death of patient. At the beginning, the members of the patient's family tend to 
gradually remove the problem and break away from it, more and more delegating assistance 
to a single person, who becomes the ―primary‖ caregiver [49]. This designation seems to be 

generally determined by the relationship between caregivers and elderly subjects, or from the 
"history of the caregiving" [50] which is governed by rules depending on gender, generation, 
culture, family dynamics, personality, and degree of patient impairment [51;52]. 

The burden of assistance and psychological involvement associated to the informal care 
of the patients with dementia is well documented. Historically, studies in this field tend to 
focus on patients' deficits and their negative consequences on relatives, hypothesizing a linear 
relationship, not sustained by scientific evidences, between the degree of the patient's 
impairment and the load of assistance [53-56]. Recently, the focus has been shifted on the 
context of caregiving and the proper characteristics of the caregivers that might affect the 
perception of the burden of assistance [57]. 

The Caregiver Burden 

The Caregiver Burden refers to the involvement of the caregivers, the individuals that are 
strongly implicated in the management of a demented elderly relative, in terms of assistance. 
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The Caregiver Burden depends on the caregivers' acknowledgement of their relatives‘ 

cognitive and functional deficits. The subjective perception depends on how the clinical status 
of the patient has been introduced, from the type of symptoms to their gravity, to the degree 
of kinship and affection ties, and to factors that are peculiar to the caregiver, such as time 
devoted to the patient, psychological state, knowledge of the illness, cultural and professional 
characteristics [45]. 

Also, the level of awareness that the patients have about their own disease has important 
implications in the study of the caregiving process as it is shown by the fact that poor 
awareness seems to be associated to the perception of a more difficult assistance by the 
caregivers [58]. 

When the interaction with the environment becomes difficult or when there is a feeling 
that flexibility runs the risk of being exceeded, a particular condition comes about, which is 
named "stress" [59]. One of the last decade psychological research results about stress is the 
knowledge about the difference between the objective influences of the environment and their 
cognitive evaluation or interpretation (cognitive appraisal): the stress is not only caused by 
the objective influences of the environment, but also by the subjective evaluation of situation. 
This subjective evaluation seems to be connected with individual vulnerabilities and the 
suitability of his/her defense system, in other words, with his/her peculiar physiological and 
psychological structure [42]. 

Personality Traits of Caregivers 

Personality is referred to as the whole set of faculties, attitudes, and qualities that allow to 
differentiate individuals among them [60]. In former literature, different theories tried to 
organize knowledge just relying on dispositions and individual behavioral strategies, as well 
as on the processes and mechanisms supporting them, giving continuity and stability to 
individual experience [61]. They can be divided according to the research method they used 
or the theoretical assumptions they are based on [60;62]. Caprara and Pastorelli [61] tried to 
systematize currents of thought and research trends into three main directions: 

 
Theories of psychoanalytic and phenomenological-existential inspiration based on the 

clinical method. 
Psychology of traits, including theories based on the co-relational method and trying to 

delineate the structure of personality through the identification of a limited number of 
traits or dispositions. The trait is shaped as a disposition to act, relatively independent 
of variations in the circumstances. Cattel [63], for instance, identified 16 correlate 
factors of personality; Eysenk [64] reduced them to three (neuroticism, psychoticism, 
introversion-extraversion). 

Theories based on the experimental method associated to the learning theory, the 
behaviorism, and the cognitive-social approach, with the aim of finding general laws 
that might rule various aspects, processes and structures of personality. 

 
Personality traits, apart from the theoretical orientation which defines them, assume an 

important role as far as the subjective perception of the stress is concerned. The definition of 
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stress itself implies that, as it is meant to be the mechanism that connects subjective-internal 
elaboration and objective-external event. 

If personality traits are implicated in the process of elaboration of the stressors and 
therefore in the level of stress, they also necessarily affect the state of health. Several studies 
about personality type A, characterized by negative emotional states such as hostility and 
anger, found that it predisposes to cardiovascular diseases [65-67]. 

Alzheimer‘s Disease undoubtedly represents, in the family context in which it becomes 

manifest, an important factor of stress, that reverts on primary caregivers. It is for this reason 
that it seems worthwhile to analyze the role of the personality of the caregivers, emerging 
during the process of caregiving; particularly, there have to be personality traits that are to 
some extent protective against stress or, contrarily, can make caregivers more vulnerable to it. 
Caregivers' personalities also play a primary role in the detection of their demented relatives‘ 

impairment. Everyone actually "reads" the reality external to his/her own self, inevitably 
filtering through his/her own "lens": metaphoric "lens" which represent the idiosyncratic 
peculiarities of everyone of us. 

OBJECTIVES 

In dealing with AD patients, primary caregivers must be always taken into account as 
they are the most important reporters of illness evolution. Therefore, we cannot help 
wondering if those reporters, that in the majority of cases are fond of or emotionally involved 
with patients, can really be impartial judges in describing what happens to their relatives, or 
rather, if they are inevitably influenced by their bond of affection, as well as by the caregiving 
burden required by their role and by their own personality traits. 

So, this is why this study has a double purpose: 1) exploring existing relationships among 
the characteristics of the caregivers' personality, in terms of personality traits and stress 
perception, and 2) exploring the illness awareness of both patients and caregivers, and how 
much the awareness of the latter could be influenced by specific characteristics of personality. 

METHOD  

For the first part of the study, 118 subjects were recruited from the Alzheimer Diagnostic 
Unit of Lucca Hospital with diagnosis of probable Alzheimer‘s Disease according to 

NINCDS-ADRDA criteria [21]. The selection of the subjects was performed during the six-
monthly outpatient visits, scheduled for the delivering of specific drugs. In such occasion, it 
was possible to personally talk with the patients' relatives to illustrate them this study and ask 
for their informed consent to participate. The people who gave their consent, once assured 
that they were the closest to the patients (the primary caregivers), were contacted to fix an 
individual interview during which they've been provided with the proper tests and 
questionnaires. The evaluation of the caregivers was carried out by means of a couple of tools 
in order to investigate the caregivers burdens and their personality profiles, respectively. 

The CBI (Caregiver Burden Inventory) [68] was used to assess the caregiver burden, 
because it is specifically intended to assess caregivers of people with AD. It is a self-report 
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questionnaire, a quick and easy form to fill out, which allows a multidimensional approach to 
evaluate 5 different aspects of the caregiver burden: 

 
1. The time dependence burden, which refers to the time the assistance activities 

require, and the level of the patient dependence on the caregiver;  
2. The developmental burden, meant as the perception of caregivers about feeling 

themselves estranged compared to the expectations and opportunities of their peers;  
3. The physical burden, related to the repercussions on health and the feeling of fatigue; 
4. The social burden, tied up with the conflicts of role, the experience of the caregiver 

compared to the relationships with other members of the family, and the work 
commitment ; 

5. The emotional burden, which includes the variety of feelings experienced by the 
caregivers towards the patients. 

 
The caregiver should assign to each item a value on a five-point Likert scale of increasing 

intensity, that value shall represent his/her perceived condition. The total score allows us to 
measure the stress through the 5 aforesaid dimensions. 

In order to assess the personality profile, we used Cattel‘s 16 Personality Factors 

questionnaire in the form C [63]. The 16 PF-C consists of 105 items and the Italian form has 
been adapted by Sirigatti and Stefanile in 2001 [69]. The 16 PF was realized within the field 
of trait psychology and gives measurements for 16 dimensions of personality, traditionally 
presented as bipolar and individualized by letters [70]: Factor A Warmth (schizothymia-
affectothymia); Factor B Reasoning (lower-higher mental capacity); Factor C Emotional 

stability (lower-higher ego strength); Factor E Dominance (submissiveness-dominance); 
Factor F Liveliness (desurgency-surgency); Factor G Rule-Consciousness (low-High super 
ego strenght); Factor H Social Boldness (threctia-parmia); Factor I Sensitivity (harria-
premsia); factor L Vigilance (alaxia-protension); Factor M Abstractedness (praxernia-autia); 
factor N Privateness (artlessness-shrewdness); Factor O Apprehension (untroubled-guilt 
proneness); Factor Q1 Openness to Change (conservatism-radicalism); Factor Q2 Self-

reliance (group adherence- self-sufficency); Factor Q3 Perfectionism (low integration-high 
self-concept control); Factor Q4 Tension (low – high ergic tension). Between the sixteen 
dimensions of personality, 15 are assessed through the answers given to 6 items, while the 
scale of intelligence (factor B) consists of 8 items. A seven-items control scale (MD-
motivational distortion) is also available, which allows to monitor potential fake attempts by 
the subjects. Every item of the questionnaire is formulated so that the subject can choose 
among three alternative options (one of which corresponding to uncertainty or middle 
course/compromise). The examiner suggests the subject to answer with sincerity, thinking 
about the answer he/she feels more consistent with his/her case, and to avoid choosing the 
"uncertainty" option. The answers scoring originates raw scores which are then converted into 
Sten points expressed on a 1-to-10 measurement scale with an average of 5.5; SD= 2.  

Among the caregivers who took part in the research, we noticed consensus, and a good 
willingness to talk during their individual interviews. The meetings were often prolonged 
over the scheduled time as the relatives of AD patients showed the need to talk of their own 
difficulties and their interviews with the psychologist became a listening place where their 
doubts about the illness could be resolved. 
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The scores of the CBI and the 16 PF-C have been connected between them, and a linear 
regression has been created by considering the personality traits as an independent variable 
compared to the caregivers' perception and the resulting report of their burden. 

As for the second object of our research, we selected a sample of 40 patients with 
diagnosis of probable AD according to NINCDS-ADRDA criteria [21] and their respective 
primary caregivers. The patients were recruited during the six-monthly outpatient visits at the 
Alzheimer Diagnostic Unit of Lucca Hospital. The inclusion criteria were the early stage of 
the disease and the absence of a compromised auditory verbal comprehension. 

Therefore, the main inclusion criteria were: 
 
Mini Mental State Examination (MMSE) [71] score ≥ 18, corrected per age and 

education, in order to quantify the severity of impairment, namely mild; 
Token Test (TT) score [72] ranging between 1 and 4 equivalent scores, for assessing 

verbal auditory comprehension, namely in a normal range. 
 
The illness awareness was evaluated through a method based on the 

discrepancy/agreement among the reports of the patient and the caregiver [34;40;73]: we 
chose the DeficitsIdentification Questionnaire (DIQ) [74; 75]. The DIQ consists of a total of 
25 items, divided into the 5 investigated dimensions: 

 
Memory deficits;  
Functional difficulties;  
Language impairment;  
Difficulties in the executive functions;  
Psycho-affective state.  
 
The score for every item is on a 0-2 point Likert scale where it is possible to get a 

maximum score of 50, which is the maximum level of identification of the deficit.  
The DIQ has been filled out both by patients (DIQ p) and their primary caregivers (DIQ 

cg) with the purpose to be able to compare the subjective perceptions of illness of the two 
affected groups. To make the comparison (DIQ ratio), we used the following mathematical 
formula: 

 
pDIQcgDIQ

xpDIQcgDIQ
ratioDIQ






100
 

The more the DIQ ratio is closer to zero, the more the subjective perception of the patient 
is concordant with that of the caregiver. To avoid rigidity in considering the agreement 
between the two perceptions of illness, according to the literature [76], a range (range of 
agreement) has arbitrarily been fixed between -20 and +20: the scores which fell within this 
interval were considered concordant. 

If DIQ ratio < 0, we have two possibilities, either tenable: the patients tend to exaggerate 
their own disabilities, or the caregivers minimize them. If DIQ ratio > 0: the patients tend to 
be unaware of their own state, or the caregivers tend to exaggerate the disability of their 
demented relatives. 
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To verify if and which factors of personality are implicated in the perception of illness of 
the caregivers, we used again the Cattel‘s 16 Personality Factors questionnaire in form C 
[63]. 

Every patient have been required to estimate their own functional abilities by filling out 
two scales forms: Activities of Daily Living (ADL) [77] and Instrumental Activities of Daily 

Living (IADL) [78]. Caregivers were also asked to report on the functional autonomy of their 
relatives, using the aforesaid scales. For both scales, ADL and IADL, high scores pointed out 
the preservation of their abilities, while low scores mark a loss of autonomy in some specific 
areas.  

During the six-monthly outpatient visits, the subjects were tested through MMSE and TT 
in order to verify if they could satisfy our inclusion criteria; to primary caregivers, we asked 
about their availability to come back after the tests to be interviewed. 

Firstly, statistic analysis consisted in the calculation of the Student‘s T test for coupled 

data to detect any existing discrepancy between the perceptions of patients and caregivers as 
to the cognitive deficits and functional autonomy. Secondly, multiple regression analysis with 
the procedure of the backward elimination was performed with the aim to test the main 
effects of the factors of personality on the perception that caregivers had about the illness of 
their demented relatives. 

RESULTS 

As far as the first part of the study is concerned, 118 caregivers completed the study; the 
social-demographic and clinical characteristics were the followings: the caregiver group 
consisted of 47 men and 71 women ranging (in age) from 24 to 84 (with a mean age of 58 
years; SD = 13 years). In the majority of cases, the role of the caregiver was performed by 
daughters/sons (n = 65); 38 spouses; 5 daughters-in-law/sons-in-law; 4 nephews; 3 
sisters/brothers; 2 sisters-in-law and only 1 subject with a different degree of kinship 
compared to the others listed above. In most of cases, the caregivers were married (93/118), 
12 were single, 8 were separated or divorced, and 5 were widows/widowers. The school-
attendance rate ranged from 3 – primary school – to 18 – university – years, with an average 
of 9.78 years; SD = 4.17 years. From a professional point of view, it emerged that, 
approximately, the sample was fairly distributed among those having a job (workers, 
employees, professionals, executives,…) and those who already retired. A considered variable 

was the time spent assisting the patient by each caregiver (measured in hours/week), that 
ranged from a minimum of 5 hours/week to a maximum of 168 hours/week, in case of 
cohabitation with the patient (with a mean value of 116.31 hours/week; SD = 56.75 
hours/week).  

"Clinical characteristics" of the caregivers include the perception of the caregiver burden, 
measured through the CBI, and the personality profile of each caregiver. Table 1 shows the 
scores of CBI sub-scales for the caregivers sample. 

Table 2 shows the mean and SD values for each factor which was identified through the 
16 PF-C; the raw scores of every scale have been converted into Sten points (with a mean 
value of 5.5; SD = 2) within a "normality" range going from 4.5 to 6.5 Sten points; Table 3 
shows the correlation coefficents (p<.05 and p<.01) between the CBI and the 16 PF-C. 
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Table 1. Description of CBI 

 Mean SD Range 
Time dependence 11.92 5.66 1-20 
Developmental 11.14 6.37 0-20 
Physical 6.69 5.22 0-16 
Social 4.54 4.46 0-19 
Emotional 4.56 4.4 0-19 
Total 38.86 20.24 1-83 

Table 2. Description of 16PF-form C 

  Mean SD 
A Warmth 4.34 1.8 
B Reasoning 4.19 1.87 
C Emotional stability 4.23 2.87 
E Dominance 4.19 1.99 
F Liveliness 5.87 2.39 
G Rule-Consciousness 6.47 1.99 
H Social Boldness 4.45 2.33 
I Sensitivity 7.5 1.98 
L Vigilance 5.57 2.3 
M Abstractedness 5.05 2.1 
N Privateness 6.62 2.58 
O Apprehension 7.17 2.04 
Q1 Openness to Change 3.81 1.54 
Q2 Self-Reliance 3.62 2.2 
Q3 Perfectionism 4.92 2.26 
Q4 Tension 7.32 2.25 

 
Once the presence of numerous correlations between the personality traits of the 

caregiver and the perceived caregiving burden was identified, the next step was finding out 
which ones, among these personality traits, were the principal responsible for the perception 
of a certain level of burden. This was possible thanks to the model of the linear regression in 
which the CBI total score is considered a dependent variable, while its relevant personality 
traits are the independent variables. Through a series of passages (backward elimination), 
we've been able to eliminate statistically unimportant variables, and to identify, as the 
meaningful predictors of the perceived caregiver burden, the following factors of personality: 
B (Reasoning), C (Emotional Stability), and G (Rule-Consciousness), as shown in Table 4. 

In the second part of our study, the selected sample (divided into two groups of patients 
and their relevant caregivers) was recruited by trying not to overlapping it with the former 
sample. In spite of this, some characteristics, especially those concerning the social-
demographic variables of the caregivers, are similar, to show that the process of caregiving 
concerns a rather homogeneous population, even when assessed in different times and 
contexts.  
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Table 3. Correlation between CBI and 16PF-form C 

 Time 
Dependent 

Developmental Physical Social Emotional Total 

A Warmth .159 -.007 .004 -.027 .105 .060 
B Reasoning -.269** -.271** -.226* -.125 -.247** -.300** 
C Emotional 

stability 
-.203* -.369** -.405** -.158 -.099 -.344** 

E Dominance -.081 -.041 -.060 .057 -.017 -.042 
F Liveliness -.068 -.216* -.143 -.161 -.091 -.179 
G Rule-

Consciousness 
-212* -334** .329** .298*

* 
.197* .358** 

H Social Boldness -.205* -.243** -.213* -.116 -.116 -.240** 
I Sensitivity .147 .066 .123 .034 .175 .139 
L Vigilance .047 .166 .160 .160 -.097 .121 
M Abstractedness .068 .002 .101 .013 -.049 .038 
N Privateness .176 -.019 -.092 -.074 .026 .009 
O Apprehension .062 .253** .091 .192* .117 .188* 
Q1 Openness to 

Change 
.030 .043 .109 .120 .080 .094 

Q2 Self-Reliance -.176 -.174 .261** -.129 -.146 -.231* 
Q3 Perfectionism .055 -.008 .085 .014 -.222* -.010 
Q4 Tension .233* .287** .283** .135 .267** .316** 

* p< .05; ** p<.01 

Table 4. Linear regression between CBI total scores and 

personality traits on 16PF- form C 

 β SE βs t p 
B Reasoning  -2.571 .889 -.232 -2.832 .005 
C Emotional Stability -1.592 .617 -.217 -2.581 .011 
G Rule-Consciousness 2.821 .848 .277 3.327 .001 

 
The sample of patients and caregivers for whom complete data were collected consisted 

of 40 dyads (patient/caregiver). In Table 5, the most important social-
demographiccharacteristics of the sample are shown. 

Table 6 shows the mean and SD values obtained through the evaluation of the perception 
of the cognitive symptoms of the illness carried out using two exact versions of the DIQ 
forms filled out by patients and caregivers. 

The mean and SD values of the scores obtained by patients and caregivers within the 
evaluation scales of the functional state are reported in Table 7, showing how the ability of 
the AD patients in base (ADL) and instrumental (IADL) activities of daily living was 
perceived. 

Clinical characteristics of the caregivers subgroup are shown by the profile of personality 
identified through the 16 PF-C. Table 8 shows the mean and SD values for each factor 
identified through the questionnaire. 
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Table 5. Social-demographic characteristics of the sample 

 Patients Caregivers 
Gender 35 Women; 5 Men 27 Women; 13 Men 
Age Mean, 80.4 years; SD= 5.28 Mean, 56.47; SD= 15.16 
Marital status 19 spouses 

19 widows/widowers 
2 singles 

35 spouses 
3 singles 
1 partner 
1 divorced 

Kinship 
degree 

 27 sons/daughters 
8 spouses 
3 nice 
2 daughter-in-law/sons-in-law 

School-
attendance 

Mean, 5.75 years; SD = ± 3.23 Mean, 11 years; SD = 4.36 

Job (or 
previous job 
if retired) 

11 pz workers 
11 pz housewives 
4 artisans 
3 domestic helps 
11 with other jobs: professionals, teachers, 
nurses, social workers, 
dealers/shopkeepers 

8 employees 
 7 housewives 
 6 teachers  
3 nurses 
16 with other jobs: 
professionals, workers, social 
workers, dealers/shopkeepers 

Table 6. Description of the DIQ scores 

 Mean SD Range 
DIQ p 14.3 6.7 3-31 
DIQ cg 24.37 7.62 3-36 

Table 7. Description of the ADL and IADL scores 

 Mean SD Range 
ADLp 5.45 0.87 3-6 
IADLp 4.95 2.33 0-8 
ADLcg 4.72 1.39 1-6 
IADLcg 3.07 2.11 0-7 

 
Once the descriptive variables of the sample were obtained, a discrepancy among the 

reports of the patients and those of the caregivers regarding the symptomatology of the 
disease has been detected. This discrepancy was shown by a value ranging from a minimum 
of -100 to a maximum of +100 on DIQ ratio. In Fig.1, one can see that only 3 cases are 
positioned below -20 (7.5%); 11 cases (27.5%) fall within the range of agreement (+20 /-20), 
while most of the patients (n= 26; 65%) are positioned above it.  

We can deduce from this that in most of cases the caregivers more seriously perceived 
the impairment of the patients, or the patients tend to perceive their own cognitive and 
functional difficulties to a lesser extent.  
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Table 8. Description of 16PF form C 

  Mean SD 
A Warmth 4.3 2 
B Reasoning 3.6 1.89 
C Emotional stability 4.7 2.78 
E Dominance 4.77 2.14 
F Liveliness 6 1.95 
G Rule-Consciousness 6.37 1.99 
H Social Boldness 4.45 2.58 
I Sensitivity 7.15 1.9 
L Vigilance 5.7 2.23 
M Abstractedness 5.9 2 
N Privateness 5.87 2.28 
O Apprehension 7 1.87 
Q1 Openness to Change 4.1 1.85 
Q2 Self-Reliance 4.37 2.52 
Q3 Perfectionism 4.47 2.33 
Q4 Tension 6.65 2.5 
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Figure 1. Distribution of Deficit Identification Questionnaire ratio of each patient 

Table 9. Statistical comparison between ADL, IADL, and 

DIQ of patients and caregivers 

 Patients Caregivers T p 
ADL Mean, 5.45; SD= 0.87 Mean, 4.72; SD= 1.39 -3.70 .001 
IADL Mean, 4.95; SD= 2.33 Mean, 3.07; SD= 2.11 -4.35 .0001 
DIQ Mean, 14.37; SD= 6.7 Mean 24.37; SD= 7.6 5.93 .0001 
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Table 10. Correlation between personality traits and perception 

of the illness of the caregivers 

  SE p 
MMSE n.s. 

16
PF

-C
 

 
E Dominance ―Docile-Dominant” -1.61  .40  .0005  
F Liveliness ―Serious-Happy” -1.69  .49  .0021  
HSocial Boldness “Shy-Bold” 1.98  .48  .0003  
N Privateness “Open-Shrewd “ 0.36  .08  .0002  

 
As shown in Table 9, the discrepancy between the subjective perception of patients and 

caregivers was confirmed by the Student‘s T test for coupled data that showed a significant 

difference (p <.001) between the perception of patients and caregivers compared to the 
carrying out of the base activities of daily living (ADL p/cg) and (p<.0001) both for the 
instrumental activities of daily living (IADL p/cg), and for the perception of cognitive 
symptoms (DIQ p/cg). 

By using this model of multiple regression together with applying the procedure of the 
backward elimination to get some good hints on the influence of personality traits of 
caregivers on their perception of the illness (DIQ cg), statistically important interactions were 
obtained, as shown in Table 10. 

DISCUSSION 

In the first part of the study, the social-demographic and clinical characteristics of the 
selected caregivers are substantially representatives of the population of caregivers, according 
to data reported in previous literature. Particularly, it has been proved that assistance is 
carried out mainly by women (60% women vs 40% men) [79-82]. Besides, the caregivers are 
generally adults, married and, in 50% of cases, still professionally active. An essential role in 
the welfare net is performed by intergenerational solidarity, as underlined by the Italian 
Censis survey [79]. Also, this datum is confirmed for the present sample, as the role of 
primary caregiver is mostly performed by daughters/sons, as in 50% of cases patients are 
widows/widowers. 

The duration of the caring service, measured in hours of assistance per week, is definitely 
important if we consider that the mean value is 116 hours/week. In confirmation of many 
previous studies [83-85], also in the present sample women report higher levels of stress, not 
only for the overall burden, but also in terms of time dependent, developmental, and physical 
burden. These sub-scales underline how women are more involved in practical assistance of 
the patients and, compared to men, show more depression symptoms and physical 
repercussions [86-91]. 

If we consider the kinship degree, we can notice that daughters/sons are the ones to have 
a stronger feeling of what the CBI identifies as the social burden, a scale related to role 
conflicts and to a joint effort within the family. We can gather that the spouses play their role 
of assistants more serenely and in a more tolerant way [49;92-94], without feeling any 
particular resentment towards other relatives. 
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Some authors found an inverse proportionality between the quality of the relationship 
with the patient before the illness and the perceived stress [95-99]. Our results might confirm 
these studies, nevertheless, the elements we have to define the quality of the relationship are 
not enough, especially where it is necessary to distinguish between spouses and 
daughters/sons. It is possible, however, to assume that the interviewed people have been 
reserved and discreet in talking about their private questions such as these family matters, 
which have a strong emotional connotation and might even show some hostile feelings 
towards the affected relatives [79]; this is mostly the case of spouses, who are generally 
elderly people inclined to justify the nonsupport of their relatives, especially when they are 
their sons and daughters. 

No doubt then that the caregivers' reports about their involvement in the assistance 
activities and their stress in providing care for their relatives depend on the aforesaid social-
demographic factors, but also on their specific personality traits. Particularly, with the use of 
the 16 PF-C questionnaire, in this study, three traits have been identified which are useful in 
predicting the perception of the caregiver burden. It's a case of factors concerning the ability 
of reasoning (B), the emotional stability (C), and the consciousness (G). 

Factor B – Reasoning, which is predictive of high scores in each of the five sub-scales of 
the CBI, is characterized by the propensity to concrete thought, to a superficial interpretation 
of the reality, and to face problems in a too practical way, showing great difficulties to find 
alternative strategies of problem solving. The caregivers with personality traits like these 
result more involved in the daily assistance of their demented relatives, more "emotionally 
exhausted" by circumstances, more physically tired and with a higher level of resentment 
towards their demented relative. This resentment may derive from a difficulty in deeply 
understanding the disease, which gradually takes away from the patient each intellectual, 
functional, motor ability that he possessed before the illness, forcing him to perform actions 
that often result hardly comprehensible. If individuals do not succeed in attributing the change 
of their own relative to a pathological process in progress, facing cohabitation and performing 
the assistance activities may seem very difficult. 

Also, a poor emotional stability and the incapability of bearing frustration, typical in 
subjects with a weak self (factor C Emotional Stability), seem to determine greater levels of 
time dependent, developmental and physical burden. Dementia is, in itself, an event that 
causes troubles both to the patients and to the people around them; while the demented 
gradually lose awareness of their own deficits, their relatives see their decline from the 
outside, grieve for that, and find it difficult to accept it. If we add to all that a vulnerability of 
trait and a propensity to escape the claims of their reality, it will be particularly difficult to 
take care of a patient with Alzheimer‘s Disease. An Italian study [100] underlined a negative 

correlation between this trait and the burnout in formal caregivers measured with the Maslach 
Burnout Inventory (MBI) [101] or with an analogous questionnaire [102;103]. Particularly, 
the highlighted correlation is with the scale of the "emotional exhaustion" related to the 
caregivers' feeling of being emotionally dried up and exhausted by their job [104]. That scale 
may have some aspects in common with the developmental burden of the CBI, the dimension 
assessing the "emotional drainage" and that, in our sample, showed a significant relationship 
with factor C. That same factor, being for the level of emotional stability, has been confirmed 
as a good predictor of caregivers' stress. It may also be interpreted as a component of 
neuroticism, a dimension that many authors considered potentially able to condition the 
wellbeing of people [105-107]. During the process of caregiving demented patients, the 
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neuroticism seems to foretell depressive symptoms [108;109]: it is connected to the 
caregiving burden and, according to previous studies, it may condition the bodily health of 
caregivers [110;111]. In confirmation of this, in our sample, a relationship between a low 
emotional stability and the physical burden of the caregivers appeared: the subjects with that 
personality trait tend to somatize their frustrations to a greater extent. 

Finally, being too hard on and expecting the utmost from oneself (Factor G – Rule-
Consciousness) correlates to every sub-scales of the CBI and explains the high distress of the 
caregivers. Dementia is a disease that completely takes up the people around you, both during 
the first phases, in which the relatives realize they have to watch patients that do not show a 
complete judgment ability anymore, and the last ones, when the demented is completely 
dependent on others. Basically conscientious caregivers, who have a sense of duty, proved to 
be persevering also in the assistance of their own relative: this characteristic of their 
personality results to predict high levels of stress that actually appear for every dimension 
evaluated by the CBI. 

In the second part of our study, even if the sample consisted of different subjects, some 
characteristics of the caregivers showed again: in this subgroup, women were more often 
represented and most of them were daughters. In the majority of cases, they were adults, with 
an extra-domestic job, and married.  

From the analysis of the results obtained comparing the answers of the patients with those 
of their caregivers, a general discrepancy can be observed in the way they perceive the 
symptoms of the AD. This discrepancy seems to be confirmed by the results emerged from 
the Student‘s T test comparison: there is a statistically significant difference between the two 

groups in the perception of cognitive symptoms and functional characteristics of the illness; 
particularly, the caregivers reported a greater presence of cognitive deficit compared to the 
patients. Also, as regards the perception of the functional state, the caregivers showed low 
scores compared to the patients. This shows that the caregivers perceived that the ability of 
the patients to perform their base and instrumental activities of daily living was significantly 
more compromised. What emerged from the data of our study is in accord with most of the 
former literature that highlighted a different perception of the cognitive and functional 
impairment between patients and caregivers [45;58;112-114], and particularly, the frequent 
propensity of the patients to bring a smaller presence of symptoms compared to their 
caregivers. The research of the determinants of this discrepancy has been generally focused 
on the patient, probably because the evaluation method based on the comparison between the 
patients' and caregivers' perceptions of the illness assumed, sometimes also implicitly, the 
good accuracy and objectivity of what was reported by the caregivers [73]. Fewer studies 
focused on investigation of predictors for the caregivers‘ perception of illness. Actually, 

although considering in a different way the cognitive and functional deficits might well 
reflect a (real or apparent) lack of awareness of the patients compared to their own condition, 
some authors suggested that this can also depend on the propensity of the caregivers to report 
a higher impairment of the same dimensions compared to what reported by the patient, also in 
an initial phase of the illness [74;115]. It follows that, to understand the real nature of the 
discrepancy between patients' and caregivers' evaluations of the illness, we need to direct our 
studies also towards the search of those factors that could really interfere with subjective 
perceptions. The debate on the reliability of the reports of the caregivers is, to this day, still 
open and controversial, also considering the contradictory results of several studies. Some 
authors emphasized the fact that the perception of the caregivers can be influenced by 
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numerous factors of subjective nature, therefore losing its implied character of objectivity 
[58;116-118]. 

Starting from the suggestions given by these studies, we tried to find, by means of a 
multiple regression, the personality traits that might have an influence on the perception of 
the caregivers about the disease of their relatives. The personal dimensions that significantly 
show an interference with the perception of the illness (E- Dominance; H- Social Boldness; 
N- Privateness, and F- Liveliness) have been individually interpreted. 

People positioned in the negative polarity of Factor E (Dominance) tend to be indulgent 
with others, to depend on their judgment, to conform and often to be brought towards 
precision and correctness in an obsessive manner. In this case, the perception of the deficits of 
their demented relatives shall be as strong as their propensity to be the victim of other 
people's judgment and their willingness of being and feeling suitable in every social context. 
The cognitive and behavioral impairment characterizing an AD patient inevitably interferes 
with social relationships. As a result, the caregivers which are the most respectful of 
conventional social norms may find it difficult to face social situations and can be induced to 
pay particular attention to the impairments of the patient, to such a degree that they would 
consider them more severe than they actually are. 

The negative polarity of Factor F (Liveliness) shows a propensity to avoid sharing one's 
own thoughts and facing with other people; these individuals, unlike the others, have a 
propensity to excessive thinking and "to brood over" their problems in life. Before the 
impairments which results from the different stages of the disease, the caregivers with this 
kind of personality trait might be inclined to an excessive thinking about the changes 
characterizing the actual state of the patients compared to their pre-morbid condition. These 
continuous thinking, unshared with anyone else, might induce the caregiver to assess a worse 
degree of patients‘ deficits and of their pathological state as a whole. 

Similarly, people prone to socializing and seeking contacts with others (Factor H- Social 
Boldness), but not really willing to share their own thoughts or lives (Factor F- Liveliness), 
and never getting deeply involved, seem to get an exaggerative perception of their relative's 
state of health. As it has been observed in a recent study [80], by spending a lot of time in 
taking care of their patients, caregivers tend to progressively isolate themselves. In this 
situation, people prone to socialization, no matter how superficial they are, might, sooner than 
others, preceive a sense of isolation and loneliness; as a result, their relatives state of health 
might appear worse than it really is to them. 

Caregivers who got a higher score in Factor N (Privateness), usually have a propensity to 
obstinately seek solutions to tangible problems and, in their relationships with other people, 
they seem to emphasize the presence of the deficits the illness implies. Face to face with the 
stress induced by the AD, the constant search for solutions to the problems they have to face 
during their caregiving activities might cause them a sense of frustration since a pathology 
which is, by definition, "degenerative" as the AD, does not allow caregivers to definitively 
solve any problem. 

We cannot take for granted that all the caregivers with a propensity to report more severe 
symptoms of the illness are characterized by these four personality traits, but, when detected, 
they result predictive of the perception of illness and show the "non-objectivity" of caregivers 
reports; this "non-objectivity" depends on the inevitable subjectivity of those same reports. 
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CONCLUSION 

The two studies we carried out and described in this paper show how specific personality 
traits, which are the subjective characteristics of the caregivers, can influence the perception 
of stress associated to the caregiving of a patient affected by AD, and how, in the same way, 
they might significantly condition the perception of illness, making the caregivers lose their 
assumed objectivity in their reports. 

For clinicians, the support of demented persons often includes both patients and their 
primary caregivers, which experience high levels of burden and ask for a pharmacological 
support intervention. Pharmacological therapy appears to be the fastest and easiest way to 
resolve the depressive-anxious problems which affect the caregivers. Actually, understanding 
the fact that specific personality traits may condition the caregivers' approach to their 
relatives' illness, allows us to propose a psychological intervention aimed to the improvement 
of the quality of life without using drugs. 

Besides, the individualization of some specific characteristics of the caregivers 
personality can be a useful additional evaluation tool for clinicians, allowing them to assess 
the reliability of the caregivers, as they're the only source of information about the 
functionality of patients in their environmental context; important decisions of medical nature 
are based on those information. In those terms, the caregivers appear as a "second voice" 
within the illness diagnostic and management process [33]. 

It is therefore desirable that qualitative research shall be taken into account in order to 
understand the various aspects of the caregivers subjectivity, as they might determine their 
way of perceiving their own as well as their patients' state of health, and make their 
perceptions less objective or accurate, since "what is being observed is built by an observer in 
his own living routine" [119]. 
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HOW “TO BE OR NOT TO BE”: THE 

ANSWER IS IN IDENTITY 

Lino Faccini* 
Consulting Psychologist, Long Island, NY, USA 

 
 
According to the Merriam-Webster dictionary, ―Identity‖ is defined as ―the sameness of 

essential or generic character in different instances‖. Essentially, how a person views oneself, 

is different from his personality, namely the totality of the characteristics that make up that 
person. The importance of identity change in treatment has been identified for well over 40 
years, however it continues to be limited in its application to clinical disorders or populations. 
The nature and importance of identity change will be highlighted, and the recommendation 
made that it be expanded to treat different offending patterns, and even dysfunctional patterns 
of ―normal‖ individuals. 

In the 1960‘s, William Glasser stressed the importance of identity in the change process. 

He believed that every individual had an inborn need for growth (as well as other needs such 
as being loved and feeling worthwhile) towards a ―success identity‖. The success identity 

helped a person bring their external reality closer to their internal world of expectations, and 
perceptions of what they wanted their lives to be. Glasser believed that if one didn‘t 

experience love, feeling significant to others, being meaningfully connected to others, and 
have a positive self worth, than instead of a success identity they would have a ―failure 

identity‖. A failure identity was associated with a maladjusted personality and a sense of not 
being in control of one‘s life. As a result, one might then use inappropriate means to fulfill the 

same needs, such as manipulating and coercing others as a way to feel a semblance of worth 
or connect etc. Therefore, the goal of therapy was to help one develop a successful identity, to 
obtain a good life, with a sense of connection, love, and positive self worth. 

The importance of one‘s self-identity was later stressed by Jim Haaven and Emily 
Coleman in the 1990s. They believed that the goal of becoming the sort of person, or having 
the identity, that would lead one to be successful, and become a ―somebody‖ was important 

for persons with intellectual disabilities (ID) who committed sex offenses.The central tenet of 
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their model is that real change can be possible if the person develops a success identity (New 
Me), they learn to not allow the old identity/patterns (Old Me) to take control, and they persist 
in implementing their New Me coping skills and living their Good Life. The Old Me can be 
defined as the person, or identity, that engaged in the dysfunctional patterns and lifestyle and 
then offended, while the New Me is the person who is currently in treatment and trying to 
change. The goal of treatment is to live one‘s ―Good Life‖, a lifestyle that is successful and 

functional for the person while being a New Me every day.  
Another concept that is paramount in this treatment model is the reliance on self efficacy. 

Self efficacy or hanging in is defined as the individual having the belief and skills to hang in 
(or persist) and do the task and that that task will make a positive difference in their life.  

Faccini [1] summarized ―the Old Me New Me Model of treatment as a comprehensive 

model in that it addresses self-management via identity change, enhancing motivation, skill 
development and lifestyle enhancements. At the core of the treatment is the identification of 
the Old and New Me‘s identities, thoughts, feelings, behaviors, and situations. The utility of 
using the Old Me identity is that it allows enough of a personal distance from the past 
lifestyle and offenses that disclosures and acceptance of responsibility, and heightened levels 
of motivation are facilitated. The New Me, or success-oriented identity, is especially 
meaningful to the individual since he/she may have had to live with the stigma of their 
problems, and have possibly even had this come to define their identity; the New Me identity, 
goals and Good Life provides powerful motivation to progress through treatment. However, 
the relationship between a person‘s Old and New Me is dynamic and always present. The two 
―identities‖ are always battling for control of the person, namely the Old Me is probably 

stronger and smarter when therapy is initiated. One goal of therapy is for the New Me (the 
person who is now in treatment), to ―hang in‖ (persist in coping) to become stronger and learn 

the tricks of the Old Me so that the person can further approach who they want to become (i.e. 
the New Me identity), and approach their ―good life‖. Rather than a unidirectional 
relationship, the relationship that exists between the Old Me and New Me is transactional and 
dynamic.‖  

The treatment model has four different phases, namely ―Getting Ready, Learning theNew 
Me, Making the New Me Smarter and Stronger and New Me Every Day‖ (Haaven [2]. The 

first phase of “Getting Ready‖ involves such tasks as developing a support Plan learning how 
to be a good group member and getting to know the other group members, telling one‘s 

autobiography in group, and getting to learn about feelings and treatment concepts and terms. 
The second phase in treatment, ―Learning the New Me‖, involves teaching and engaging each 

group member in meaningful and empowering personal projects to identify the Old and then 
New Me‘s identities, thoughts, behaviors, and situations. Other tasks during this second stage 
include developing a simple timeline discussing Good and Bad experiences during the 
person‘s life, who was in control during these times (i.e. Old Me or New Me), the disclosure 
of their Old Me‘s past sexual offending and its consequences, and the losses involved. 
Subsequently, a relationship development plan, goals and characteristics of their New Me and 
Good Life, and different coping skills are worked on. The third phase in therapy involves 
―Making the New Me Smarter and Stronger” such as seeking help skills, problem solving, 
and emotional control. Also, one particular New Me coping skill, is identified, practiced and 
strengthened on a daily basis. Other essential tasks, during this phase, involve identifying 
‗barriers‖ to one‘s New Life, learning thoughts, behaviors and situations that could lead one 
to reoffend, and how to cope with them (i.e. avoidance strategies, cognitive and 
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arousalcontrol). The last phase of therapy, New Me Every Day, involves maintaining a 
realistic idea of one‘s risk level for reoffense, and to maintain relationships, openness, 
hanging in behaviors, seeking help when necessary and working on short and long term 
goals.‖ One particular advantage of this model is that developing a New Me identity allows 

for a ―base‖ for the skills to take hold and the necessary motivation for using them. This 
approach is different from other approaches that basically identify patterns and pathways, or 
means towards attaining ―goods‖ and then teach alternative methods of attaining them and/or 
the necessary skills for better self-management.  

This therapist has been able to apply the Old Me New Me model of sex offender 
treatment to both sex offenders with an intellectual disability (from the Moderate Mentally 
Retarded range through to Borderline IQ) as well as mentally ill sex offenders (who have 
average to high average IQs) who have been found by a court to be Not Guilty By Reason of 
Mental Disease or Defect (NGRI). It was surprising how quickly and easily even mentally ill 
psychopathic offenders admitted past sadistic and predatory patterns in treatment with the 
hope that they could learn to not identify with that ―Old‖ identity and develop a new more 

empowering one. This reflects an ever growing trend that this efficacious model is being 
applied in Prison and Civil Commitment programs for person‘s with and without ID. The 

model is easily understood by most, and highly motivating and engaging for all in treatment. 
An example of an Old and New Me involves the case of an individual, with Mild Mental 
Retardation, who has been involved in Old Me New Me treatment for about 4 months and 
who had diagnoses of Depersonalization Disorder, Gender Identity Disorder, Pedophilia and 
Schizoid Personality Traits; this individual has been in treatment for many years with some 
progress.This person‘s Old Me was identified as ―Peter Pan‖ since the person didn‘t want to 
grow up, and be like a baby or young child. The problem with this ―identity‖ was that lived a 

child-oriented lifestyle, that contributed to and continued to put him at risk for pedophilia. His 
New Me, that of being a Man who valued having choices, helped motivate him to give up his 
imaginary friends (3 of whom―controlled‖ him to commit various sex offenses) and engage in 

Manly activities. He was so motivated by assuming his New Me identity that he also tried to 
help others. He mistakenly believed that another peer, who experienced command auditory 
hallucinations, was also talking to imaginary friends, like he used to. One day he approached 
this individual, and stated ―don‘t talk to your imaginary friend, talk to real people like me‖. 

Proud that he had not only shared what had worked for himself, but that he was also 
practicing talking to real people instead of to his imaginary friends, he met with the response 
―Shut up, and go away‖ from his peer. After we both laughed about this in his individual 
session, he was praised regarding the changes that he was showing, and reminded that not all 
interactions will be positive nor like the one with his peer (who he knew for many years). 
Amazingly, with all of the co-morbid disorders that this person was diagnosed with, in about 
five months his levels of depersonalization, gender confusion, depression, anxiety, and child-
oriented lifestyle, because of the Old Me and New Me Treatment (while not being on any 
psychotropic medications) were all at a minimal level.  

Since many risky behaviors involve dysfunctional patterns etc. that need changing, it is 
believed that the Old Me New Me model can be applied with any offending pattern, and 
probably applied with most longstanding dysfunctional patterns of normal individuals. The 
basic power of the model involves the person examining his past identity, behaviors and 
patterns (Old Me) and learning that it is connected with unpleasant experiences in one‘s life, 

then purging oneself of this identity and developing a New identity and patterns that are 
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successful. This core part of the process is similar to that which Scrooge goes through in A 

Christmas Carol. Basically, Scrooge in his examination of his past, present and future, comes 
to learn about the critical events that shaped who he became (an Old Me who loved money 
and nothing else), the losses and dysfunctional lifestyle and patterns that he developed, and 
how he still had a chance to develop a new identity (a New Me that valued caring and 
sociability) and lead a good life.  

The Old Me New Me model of treatment has been ever expanding to the treatment of 
new populations. However, it is believed that this Old Me New Me treatment model could be 
used with other types of offending patterns such as in treating fire setting, aggression, 
violence and other criminal patterns especially when the patterns come to define the person. 
As more practitioners learn and apply the model they too will be astonished at the degree of 
engagement, involvement and disclosures of the participants, and the amount of change, not 
just progress, that can be attained. 
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