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Abstract

Longato-Stadler, E. 2002. Psychopathology and platelet MAO activity in a criminal male population
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The subjects were 130 male prisoners in Swedish jails were examined by SCID and the diagnoses
given in terms of DSM-IV. The most common mental disorder was drug abuse. On Axis II several
personality disorders were diagnosed. Personality assessments were made by KSP. High scores were
mainly found for e.g. impulsiveness, sensation seeking, aggression and low scores in  socialisation.

MAO assays were performed in 99 male criminal offenders and in 60 non-criminal volunteers.
Offenders had lower  MAO activity than controls also with the confounding factor smoking under
control. It is proposed that platelet MAO is linked to personality traits, which can predispose for
criminality. 

For testing the existence of combinations of vulnerability factors, a configuration frequency analysis
(CFA) was used. The criteria which formed the basis for the subgrouping were; MAO activity below
or above –0.5 SD of the mean (L and H), the presence or absence of an Axis I disorder (= drug abuse)
(Y/N), the presence or absence of an Axis II disorder (Y/N), or the presence or absence of an Axis I
and II disorder (Y/N). In this way eight subgroups were formed. Two significant "types" were found
among the criminals: One was characterised by low platelet MAO activity, Cluster B personality
diagnosis as well as Drug Abuse Disorder diagnosis (LYY); and the other by a pattern of normal
platelet MAO activity, no Cluster B personality disorder, and no Drug Disorder diagnosis (HNN).
Also two “antitypes”, occurring less frequent than expected, were identified; LYN and LNY. Thus, the
aggregation of certain risk factors in the same individual has been shown to contribute to the
development of criminal behaviour.
  
The subgroups HNN, LYN, LNY and LYY were then analysed for a variety of criminological factors.
There was a difference in mean age between the subgroups, the HNN being lowest. Economical
crimes were more common at an early criminal debut and crimes involving violence at an adult debut.
The HNN subgroup had a lower  number of crimes and times spent in jail than the other subgroups.
More than 50% of the clients in all groups had previously been sentenced to Reformatory. 
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ABBREVIATIONS

APA                        American Psychiatric Association
ANOVA                 Analyses of variance
ß - PEA                   ß -phenylethylamine
BRÅ                       National Council on Crime Prevention
CFA                       Configuration Frequency Analysis
CNS                        Central Nervous System
CSF                        Cerebrospinal fluid
CV                          Coefficient of variation
DSM                       Diagnostic and Statistical Manual of Mental Disorders
DSM -III                 DSM, 3rd edition 
DSM-III-R              DSM, 3rd edition, revised
DSM-IV                 DSM, 4th edition
EDTA                   Ethylenediaminetetraacetic acid
GAF                       Global assessment of functioning
HNN                      High  MAO, no Axis II and no Axis I DSM-IV diagnosis
ICD-10                   International Classification of Diseases and Related Health Problems, 10th revision
KSP                        Karolinska Scales of Personality
LNY                       Low MAO, no Axis II and present Axis I DSM-IV diagnosis
LYN                       Low MAO, present Axis II and no Axis I DSM-IV diagnosis
LYY                       Low MAO, present Axis II and Axis DSM-IV diagnosis
MAO                      Monoamine Oxidase
MAO activity         Platelet MAO activity
NOS                       Not otherwise specified
PCL                        Psychopathy Check List 
PD                          Personality disorder
SD(s)                      Standard deviation 
SCID                      Structured Clinical Interview for DSM-III-R
SCID I Structured Clinical Interview for DSM-III-R, mental disorders
SCID II                  Structured Clinical Interview for DSM-III-R, personality disorders 
WHO                     World Health Organization
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                                                         Neurobiology of Violence seeks to address the origins
                                                      of violence rather than the consequences. It presents

the mounting evidence for the psychobiological origins
                                      of violence along with the societal causes.

Jan Volavka, 1995
                                                                                                                                              

                                                                                                               To my family
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INTRODUCTION

Historical background 

Attempts to explain violent behaviour, violent crime, or crime in
general by biological factors have a stormy history. Science, ideology,
and politics blend in a volatile solution that always seems ready to
explode and frequently does. The intensity of disagreement increases
when the argument is framed in terms of genetic (or constitutional)
versus environmental effects (Volavka 1995). To understand how this
polarization of views came about, we have to go back to Darwin's The
Origin of Species (1859) and The Descent of Man (1871) and
Lombroso (1839-1909). Social Darwinism was a misapplication of the
idea of natural selection and Lombroso’s errors undermined the
credibility of the biology of crime for generations to come. It is
unfortunate that the first modern attempt to trace the causes of crime
to the physical attributes of individuals was so inadequate. His
description of criminals as atavistic, primitive, and inferior can be
scientifically labelled as inferior is extremely dangerous.   

Psychopathology 

 Criminality

A total of 1 200 000 crimes are reported to the police in Sweden every
year, and of these some 60 000 are violent crimes (Ahlberg, 1996;
1998). The rate of violent crimes in Sweden has increased during the
last 30 years. To develop violence prevention programs that are
effective it would, as a first step, be necessary to describe the problem
and to identify its causes. This thesis is mainly concerned with
personality disturbances as a contributing factor for criminality. Not
so long ago, the conventional wisdom among behavioural scientists
maintained that there was no relationship between mental disorder and
violence. The concept of the dangerous madman was thought of as a
socially constructed prejudice, a stigmatizing stereotype (Monahan
1992). 
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The empirical research of the past fifteen years has not been
successful in demonstrating the presupposed non relationship between
mental disorder and violence. On the contrary, major mental disorders,
such as schizophrenia and bipolar disorders, have been shown to
increase the risk for violence with a factor of between two and five
times (Belfrage, 1991;1998; Hodgins, 1992; Hodgins et al., 1996;
Lindquist & Allebeck 1990; Link & Stueve 1995). 
The relationship between mental disorders and crime is, however,
unspecific. With the exception of antisocial / dissocial personality
disorder, none of the psychiatric diagnoses defined in the DSM-IV
(Diagnostic and Statistical Manual of Mental Disorders 4th edition,
1994) or the ICD-10 (International Classification of Diseases and
Related Health Problems, 10th revision, 1992) seems specifically
associated with violence. However, substance abuse appears to be a
crucial factor that increases the risk for violence among those
suffering from other mental disorders (Holcomb & Ahr, 1998;
Steadman et al. 1998).
From an international perspective, the judiciary systems differ in their
way of dealing with the category of criminals suffering from
personality disorders. In e.g. Connecticut, USA, 40% of the
population pleading insanity or found not guilty by reason of insanity
had personality disorders, as reported by Pasework in 1981. In
Sweden, many individuals with personality disorders are sentenced to
jail. Some of the personality disorders are predisposing for various
types of psychosocially deviant behaviour, such as suicidality,
alcoholism/drug abuse, and criminality (Gorenstein & Newman 1980).
Criminal behaviour has been reported to be more common in
individuals with certain temperamental characteristics. In 1992 af
Klinteberg and collaborators reported that males with a history of
early criminal behaviour were found to have high scores on the
Psychopathy Check List (PCL) as adults, and that those high scores
were closely associated with personality traits such as sensation
seeking, monotony avoidance, and low conformity on the Karolinska
Scales of Personality (KSP) (af Klinteberg et al. 1992). Psychopathy is
a well-known and strong risk-factor for criminal behaviour. However,
this has already been studied extensively and will not be studied in the
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present work (Hare, 1980; Alm et al., 1996; Stålenheim and von
Knorring 1996).

Prevalence 

The prevalence of personality disorders (PD) in a general population
has been estimated to approximately 10% (Reich et al.1989; Ekselius
et al. 1994; Zimmerman 1994). In different in- and outpatient series of
mentally disordered patients, prevalence figures from 40-50 % up to
80 % have been reported (Kullgren 1992; Weissman 1993; Widiger &
Trull 1994; Bodlund et al. 1998). Since some personality disorders are
known to be associated with violent behaviour, both in terms of
criminality and mortality involving violence (Yarvis 1990; Cheng et
al., 1997; Harris & Barraclough 1997), the personality disorders could
be expected to be more common among prison inmates than in the
general population (Abram & Teplin 1991; Coid 1998). In Sweden 60
% of the inmates who have undergone forensic psychiatric evaluation
have been diagnosed with a personality disorder (Holmberg 1994).
The same frequency, 62%, has been obtained by means of a self-
report questionnaire in males at a forensic psychiatric investigation
(Stålenheim & von Knorring 1996). The prevalence of alcohol
abuse/dependence in the male Swedish population has been estimated
to approximately 10% (Öjesjö et al. 1983). There is a scarcity of
information of the use of drugs other than alcohol in the general
population. However, the National Prisons and Probation
Administration in 1999 has reported that about 60 % of the clients in
the closed prisons in Sweden have been using such drugs.
Psychopathy has been debated and questioned as a concept by Hare,
with the roots from Cleckley, 1976. In 1991 has Hare defined the
Psychopathy Check List (PCL). Adult males with a history of early
criminality behaviour have previously been found to display high
scores on Hare’s Psychopathy Check List (PCL), and those high
scores were closely associated with traits such as sensation seeking,
monotony avoidance and low conformity.
The previous reports of psychopaths described by Alm in 1996 in a
study on a juvenile and adult criminal population and by Stålenheim
in 1996 in clients undergoing major forensic psychiatric examination
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supported the psychopathy concept and psychopathy problems with
social norms and high recidivism of criminality.     

Platelet MAO as a biological marker for personality

Today it is known that genetic factors have a considerable influence
on the expression of personality traits, accounting for anywhere
between 30 and 60 % of the variance (Bouchard 1994; Heath et al.
1994). Previously performed studies have also demonstrated a strong
genetic component underlying certain behavioural disorders e.g. male
alcoholism and antisocial behaviour (Cloninger et al., 1981; Åsberg et
al., 1987; Brunner et al., 1993; Plomin et al. 1994). Deviant central
serotonergic neurotransmission has been suggested to be involved in
the background mechanisms of such behaviour, and could therefore
indirectly influence the risk for criminality (Blackburn et al., 1992;
Zuckerman 1994). 

The enzyme MAO can be found in almost all tissues of the body.
While two forms, MAO-A and MAO-B, are present in the human
brain (Fowler et al. 1980), only the B-form is present in blood
platelets (Donnelly & Murphy 1977). A high degree of heritability for
platelet MAO activity (>75%) has been demonstrated in several
studies (Pedersen et al. 1993) and the enzyme is remarkably stable in
the individual over time and remains stable independently of clinical
states (Oreland 1993). Numerous studies have confirmed significant
associations between platelet monoamine oxidase (MAO,
E.C.1.4.3.4.) activity and personality traits, such as sensation seeking,
monotony avoidance and impulsiveness, ever since the introduction of
the biochemical high risk paradigm in connection with this enzyme
(Buchsbaum et al., 1976; Murphy et al., 1977; von Knorring et al.,
1984; Schalling et al. 1987). Such personality traits, which are under
partial genetic control, predispose for substance abuse and certain
criminal behaviour (Howard et al., 1997; Linnoila et al. 1993). In
1984, the first connection between low platelet MAO activity and
criminal behaviour was reported (Yu et al. 1984). It was shown that
consecutive criminals undergoing forensic psychiatric examination
had significantly lower platelet MAO activity compared to controls
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(Lidberg et al., 1985; Stålenheim et al. 1997). Low platelet MAO
activity has been associated with violence and aggressiveness in
criminal behaviour (Belfrage et al. 1992), and also that low platelet
MAO has a high predictive value for continued criminal activity in
boys convicted for crime (Alm et al. 1994). Low platelet MAO
activity has also been associated with type II alcoholism (von
Knorring et al. 1985), type II alcoholism being characterised by strong
genetic load and often co-occurrence of criminal behaviour.
Interestingly, it has also been shown that type 2 alcoholics display the
temperamental characteristics associated with low platelet MAO (von
Knorring and Oreland, 1996; Hallman et al. 1996). Low platelet MAO
activity, in combination with other risk factors, such as psychopathy,
seems to increase the validity of predictions for relapse in criminal
behaviour (Alm et al. 1996). Low platelet MAO activity seems not to
be linked to psychopathy per se, however, instead the two risk factors
in combination predicted later criminality in a complementary way
(Stålenheim et al. 1997).

Connections between platelet MAO and central monoaminergic
activity have been reported in several studies and there is support for
the notion that platelet MAO activity reflects some property of the
central serotonin system, such as the density, size or functional
capacity (Oreland & Shaskan, 1983; Oreland & Hallman, 1995;
Damberg et al. 2001). 
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AIMS

The aims of this thesis was to examine the connections between
criminal behaviour, personality disorders and the biological marker
platelet MAO in a consecutive series of clients investigated during
imprisonment in Sweden. Furthermore, they were to elucidate the
possible existence of risk factor combinations in the individual by
using a configuration frequency analysis (CFA) technique. The
hypothesis was that certain personality traits and/or disorders as well
as low platelet MAO activity would be reflected in a specific type of
criminal behaviour. Such a knowledge could contribute to a better
prediction and prevention of criminal behaviour. 

Specifically the aims were:

1. To examine the type of criminality, personality traits, personality
disorders and occurrence of mental disorders in a consecutive series
of imprisoned clients. (Paper I)

2. To examine platelet MAO in offenders and in non-criminal controls
with the confounding factor cigarette smoking under control.
(Paper II)

3. To investigate personality traits, as determined by means of KSP,
and platelet MAO activity, focusing on group differences between
personality disorder cluster groups according to DSM-IV.
Furthermore, to elucidate the possible existence of a risk factor
combination in the individual by having low platelet MAO 

     as well as belonging to a certain diagnostic DSM-IV Axis I and/or
II subgroup. For this analysis Configuration Frequency Analysis,
CFA technique was used.  (Paper III) 

4.  To investigate the relationships between platelet MAO, Axis II
Cluster B diagnoses, Axis I drug abuse diagnosis and a variety of
different criminality variables in imprisoned males. For these
investigations the ,types’ and ,antitypes’ identified with the CFA
technique (Paper III) were used.  (Paper IV)
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Ethics

The subjects gave their informed consent to participate in the study,
which had been approved by the Ethics Committee of the Medical
Faculty of Uppsala University, The National Police Board, The
Swedish Prison and Probation Service and The Swedish Data
Inspection Board approved the investigation.                                                                         
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METHODOLOGY

Subjects

In Paper I were included 130 male prisoners, with a history of heavy
criminality, investigated 1997-1999, during imprisonment. The
subjects came from two different high security prisons in Sweden. All
subjects had to be able to speak and read Swedish and to have
declared that they agreed to participate voluntarily. During the time of
the investigation, there were 544 prisoners, meaning that only 24% of
the prisoners could be included in the study. 
All prisoners were 18 years or older. With regard to ethnic
background, all were Caucasians from Europe and the Middle East.
The mean age was 35 years (range 19-64 years). Out of 130 subjects,
99 were Swedish citizens. Fifty-two (40%) subjects had a home, the
others were homeless. Only 4 (3%) of the 130 men were married, but
of the unmarried, 39 lived together with a partner. Forty-six (35%) of
the men had children. The mean educational level was very low and
most of the subjects had not completed compulsory school and only a
few had completed vocational school. Two clients had completed a
university education. Less than 20 % of the subjects had completed
military service. A surprisingly high percentage, 72 (56%) were,
however, earning their living by employment. Twenty-five (19%)
were unemployed, 12 (9%) had disablement pension, 10 (8%) were
students and 11 (8%) claimed that they supported themselves through
criminality. The majority of the clients reported of difficulties in
adapting as well as of behavioural disturbances already at childhood.
The large majority of the offenders were imprisoned because of
violent criminality. As violent crimes were defined homicide, assault
or aggravated assault, robbery or aggravated robbery, and rape or
aggravated rape. Besides criminality, many offenders also displayed
substance abuse and personality disorders. 

Paper II included 99 men who during the years 1997-1999 were
sentenced to imprisonment. The subjects were selected from a
previously performed study (Paper I) on 130 imprisoned criminal
offenders on the grounds that blood samples could be obtained. The
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mean age of subjects was 35 years (range 19-64 years). Evaluations of
the clients’ criminal behaviour were done in accordance with the
subjects registered criminality. None of the prisoners were on
medication with any substance known to influence MAO activity. Of
the 99 offenders, 83 were tobacco smokers and 16 were non-smokers.
Sixty male volunteers, with a similar age profile as the group of
imprisoned criminal offenders, were included as control subjects.
They were all Caucasians of Russian origin and were employed at
public health care centres in the Moscow area. None of the control
individuals had a criminal record, a known history of psychiatric
illness or any other CNS dysfunction. Of the 60 control subjects, 17
were tobacco smokers and 43 were non-smokers. All control subjects
gave their informed consent to participate.

Paper III included 130 males prisoners, with a history of heavy
criminality, investigated 1997-1999 during imprisonment, and from
99 of those blood samples were collected. The remaining 31 subjects
were excluded for the following reasons: one subject suffered from
AIDS, ten subjects were emergency transferred, and the last twenty
had a negative attitude towards the blood examination. The subjects
came from two different high security prisons in Sweden. The
calculations presented are based on data on the 99 offenders from
whom blood samples, personality inventories, and SCID I and II
results were obtained.  Of these subjects, 83 were regular smokers,
equally distributed over the personality disorder groups, and thus
smoking was supposed not to influence group comparisons. Moreover,
results from another study on the present study group of criminals
indicated that tobacco smoking was not the decisive factor for the
difference in platelet MAO activity towards controls (Paper II). The
mean age of the subjects was 35 years (range 19-64 years). 

Paper IV included 130 male prisoners, with heavy criminality,
investigated 1997-1999, during imprisonment. From 99 of those
subjects blood samples were collected, and 62 subjects were selected
by Configuration Frequency Analysis (Krauth J & Lienert GA, 1982;
von Eye A 1990) according to procedure and results presented in
Paper III.  The mean age was 35 years (range 22-64). The calculations
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presented are based on data for the offenders (n= 62). Of these, 52
were regular smokers, and thus smoking was supposed not to
influence group comparisons. Moreover, recent findings indicated that
tobacco smoking was not the decisive factor for the differences in
platelet MAO activity between the present study group and controls 
(Paper II).

Diagnostic Assessments

The diagnoses were given in terms of DSM-IV based upon the use of
the SCID-interview technique. The personality disorders Axis II were
grouped into Clusters: A = paranoid, schizotypal, and schizoid
personality disorder; B = antisocial, borderline, histrionic, and
narcissistic personality disorder; C= avoidant, dependent, obsessive-
compulsive, and passive-aggressive personality disorder; according to
the cluster system used in DSM-IV, Axis II. 
The Papers I, III and IV included a psychiatric examination, a self
report questionnaire, information from the criminal records, previous
and current minor and/or major forensic examinations and if the
subject had been subjected to psychiatric care. The diagnoses were
given in terms of DSM-IV, Axis I and Axis II disorders (Diagnostic
and statistical manual, American Psychiatric Association, 1994).
One psychiatrist performed all diagnostic interviews. Each subject
was interviewed using the Structured Clinical Interview for DSM-III-
R (SCID) (Spitzer et al. 1992). The SCID-I covers Axis-I, mental
disorders and the SCID-II covers Axis-II, personality disorders
(Spitzer et al 1987). 
The diagnoses are given in terms of DSM-IV (Diagnostic and
Statistical Manual of Mental Disorders 4th edition, 1994) and the ICD-
10 (International Classification of Diseases and Related Health
Problems, 10th revision, 1992). In Papers I, III and IV alcohol and/or
drug abuse/dependence refers to all disorders of abuse and
dependence in the DSM-IV.
The Axis I, alcohol dependence and/or abuse were diagnosed in 8 (13
%) subjects, the drugs dependence and/or abuse were diagnosed in 31
(50 %) subjects, total alcohol and/or drugs were diagnosed in 35 
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(56 %) of 62 subjects. The 62 subjects were subdivided in four
subgroups; HNN, n=12 (high  MAO, no Axis II and no Axis I); LYN,
n=7 (low MAO, present Axis II and no Axis I); LNY, n=12 (low
MAO, no Axis II and present Axis I),  n=12; LYY, n=31 (low MAO,
present Axis II and Axis I). These four subgroups have been analysed
by the characteristics; mean age in the subgroups; debut age of
criminality (juvenile 15-18 years; adult >18 years); type of debut
crime; (economic [mainly theft], violence and others crimes [traffic,
weapon, and narcotic] ); total number of crimes; number of
imprisonments; social care; minor/major forensic examination; at an
earlier occasion sentenced to psychiatric treatment. 

Global Assessment of Functioning,  (GAF)

Axis-V in the DSM-IV is reporting the clinician’s judgement of an
individual’s overall level of functioning. This level was assessed
according to the Global Assessment of Functioning (GAF) Scale
according to Axis V. The GAF scale is to be rated with respect only to
psychological, social, and occupational functioning on a hypothetical
continuum of health-illness. The GAF scale results in a GAF rating
from 1 to 100, where 1 is inadequate functioning and 100 is superior
functioning.

The Karolinska Scales of Personality (KSP)

The personality traits were measured by means of Karolinska Scales
of Personality (KSP), Appendix I
KSP is a self-report inventory developed by Schalling & Edman,
1993. It has been constructed for research purposes and focuses on
personality traits that are assumed to have a biological basis and to be
related to vulnerability to psychopathology. The scales are constructed
on a rational-theoretical basis rather than on empirical-statistical
grounds. Later on the scales underwent psychometric evaluation. The
inventory comprises 135 questions grouped into 15 scales. 
The scales can be grouped in the following way :
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1. Impulsiveness, sensation seeking and social withdrawal scales : 
     Impulsiveness, Monotony avoidance and Detachment. 

2. Psychopathy versus conformity scales:
    Socialisation and Social desirability.

3. Anxiety-related scales:
    Nervous tension and distress, Somatic anxiety and Muscular 
    tension, Cognitive-social anxiety, Psychic anxiety, Psychastenia 
    and Inhibition of aggression.

4. Hostility-related scales :
    Suspicion and Guilt.

5. Aggressiveness-related scales:
    Indirect aggression, Verbal aggression and Irritability.

The aggressiveness and hostility related scales are based on theories of
aggressiveness by Buss, 1961.
Two factors have been composed: the Aggression factor (Indirect
aggression + Verbal aggression + Irritability) and the Hostility factor
(Suspicion + Guilt). The scales have been demonstrated to have long-
term stability  (Gustavsson 1997). The raw scores of the KSP were
transformed into T-scores (x- mean of healthy volunteers / SD of
healthy volunteers x 10 + 50). The comparison group comprised 200
men drawn from the general population  (Bergman et al. 1982 ).
                                                                                        
Platelet MAO assay

Paper II-III-IV  

Blood samples of approximately 5 ml were drawn into Vacutainer®
tubes containing ethylenediaminetetra acetic acid (EDTA). From the
blood sample, platelet rich plasma was prepared by low speed
centrifugation, i.e. 200 x g for 10 min. Thereafter, platelet
concentrations of the plasma samples were estimated electronically
and the plasma stored at –80°C. Catalytic activity of platelet MAO
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was analysed by a radiometric assay with 14C-labelled 2-
phenylethylamine (ß-PEA) as substrate as previously described
(Hallman et al. 1987).
Briefly, 50 µl of sonicated plasma were added to 50 µl of 0.1 mM
14C-ß-PEA (0.5 µCi/ml) in 0.1 M sodium phosphate buffer (pH 7.8).
The reaction mixture was incubated at 37°C for 4 minutes, and the
reaction was terminated by acidification. Thereafter, the radioactive
aldehyde product was extracted into 750 µl toluene: ethylacetate (1:1,
vol/vol) and subsequently quantified by scintillation analysis. Enzyme
activity is expressed as nmol of substrate oxidised per 1010 platelets
per minute. All samples were analysed blindly and in duplicate with
an intra-laboratory coefficient of variation (CV) of less than 5 %.
MAO activity were analyzed in 99 prisoners and 60 controls.

Configuration Frequency Analysis (CFA) 
 
Papers III-IV

Configuration Frequency Analysis, CFA was applied for testing the
existence of syndromes. In 1982 Krauth and Lienert have described
fundamentals and modifications of configural frequency analysis
(CFA). The CFA compares the observed frequencies of all possible
variable combinations according to a chance model. A pattern that
occurs more often than could be expected by chance is a significant
configurational 'type', and a pattern that occurs less often than could
be expected by chance is a significant 'antitype'. In 1990 von Eye have
introducted to Configural Frequency Analysis, the search for types
and antitypes in cross-classifications.
In the present CFA, the platelet MAO activity was dichotomised,
using the mean as cut-off point: platelet MAO< -0.5 S.D. mean was
coded as ‘low’ and platelet MAO> -0.5 S.D. mean was coded as
‘high’. 
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Methods used in studies I-IV: 

Table I   Summary of  diagnostic methods, assessments of criminality,
and MAO analyses.
________________________________________________________
Main methods                  n                            Paper
                                                           I           II         III          IV
________________________________________________________
SCID            130 X     X  X
DSM-III-R *            130 X  X X
DSM-IV                 130 X X X
ICD-10                   130 X  X  X
Criminal records       130  X  X  X
KSP                           130 X X                                 

MAO-prisoners           99 X X 
MAO-controls            60  X X X
CFA           62 X X
________________________________________________________

* All questions have asked using a Swedish translation. 
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Methods

Table II .   Instruments and statistics

________________________________________________________

 Paper    Instruments               Statistics used

________________________________________________________

I      SCID                 Descriptive

        DSM-III-R       Student's t-test (Two tailed tests)

      DSM-IV

       ICD-10                                                                  

       KSP

      GAF

II     MAO activity  ANOVA

   Chi-square

III  SCID             ANOVA

    DSM-IV    post-hoc testing of multiple comparisons 

     KSP                 unpaired Student's test  

   MAO activity  Configuration Frequency Analysis (CFA)

IV SCID                 ANOVA

     DSM-IV            post-hoc testing of multiple comparisons 

   MAO activity   Chi -square                                                                  

________________________________________________________
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RESULTS and DISCUSSION

Study I

The common mental disorder was drug abuse/dependence, and the
most frequently used drugs were amphetamine and/or cannabis. The
general findings are that substance abuse/dependence and personality
disorders are strongly linked to criminal behaviour, which is in
agreement with several previous studies, both from Sweden and from
the US (Abram & Teplin, 1991; Alm et al., 1994; Belfrage, 1998;
Coid 1998). The frequency of abuse of drugs was higher than reported
by The National Prisons and Probation Administration 1999. It seems
reasonable to believe that pure alcohol dependence is not related to
criminality while mixed alcohol/drug dependence is. The results are in
line with a series of studies indicating a high frequency of criminality
in Type II, but not in Type I, alcoholics (Hallman et al. 1996).
As expected, personality disorders were present in a majority of the
subjects, the commonly occuring were antisocial and/or bordeline  and
paranoid personality disorders. The frequencies for mental and
personality disorders were similar to those previously reported from a
series of forensic psychiatric clients (Stålenheim & von Knorring
1996). The results indicated that there were a high comorbidity
between different personality disorders. Thus, majority of the subjects
fulfilled the criteria for more than one personality disorder. The
frequencies of antisocial and borderline personality disorders were
high, which is in agreement with earlier reports (Volavka 1995;
Hodgins et al., 1996; Kullgren et a1., 1996; Stålenheim & von
Knorring 1996; Belfrage 1998).  The paranoid personality disorder
was diagnosed in every third client, which is a quite high frequency.
Contributory factors might be the subjects’ background and the milieu
in a prison, which might lead to a high degree of suspicion (American
Psychiatric Association 1987).
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In the KSP, high scores were found in: impulsiveness, sensation
seeking, nervous tension, distress, anxiety, hostility and aggression.
Low scores were found in socialisation. The verbal aggression scale
was in the normality. The KSP personality inventory demonstrated
clear differences towards controls with regard to most personality
traits. The global functioning was higher than excepted but was
supported by a high figure of clients who were earning their living by
employment.
Surprising was the low frequency of impulse control disorder, which
underlines that this diagnosis is different from having high scores on
the KSP personality trait impulsiveness (Ekselius et al. 1994). The
frequency of anxiety disorders was lower than in the general
population, which is in line with the findings in a forensic psychiatric
clientele. A simple explanation for that might be that suffering from
anxiety might not be compatible with a criminal activity.

Study II

Numerous studies report a connection between low platelet MAO
activity and personality traits such as impulsiveness and sensation
seeking. The criminal offenders constitute a group of individuals that
are high in such temperamental characteristics, in personality
disorders and in drug abuse (Paper I). In Paper II was investigated
platelet MAO activity in the imprisoned criminal offenders and in a
series of healthy controls. Some components in cigarette smoke have a
strong and irreversible inhibitory effect on MAO (Oreland et al., 1981;
Norman et al., 1982; von Knorring & Oreland 1985; Norman et al.
1987) and, since the same personality traits, which predispose to
smoking, are those which have been linked to low platelet MAO
activity, cigarette smoking has been suggested to explain all of the
association between personality and platelet MAO (Whitfield et al.,
2000). However, this seems not to be the case since it has been
possible to show, in different ways, that there is a true association
between platelet MAO and personality (Oreland et al., 1999; Oreland
et al. 2002). Thus, an association was also found when the studies
included new-born babies, monkeys and clinical series, where this
confounding factor was kept under control. Smoking is very common
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among imprisoned clients and when analysing platelet MAO in such a
series, the only way to keep this confounding factor under control was
to compare the activity with a control series with similar smoking
habits. Smoking is common in Russia and in a collaborative work it
was possible to get a series of healthy volunteers rather well matched
for smoking habits.
Platelet MAO assays were performed in 99 male criminal offenders
and in 60 controls. The offenders had significantly lower platelet
MAO activity than the controls. When only smoking individuals were
included in the analysis, the difference in platelet MAO was still
statistically significant (p < 0.05). Based on these data, we suggest that
platelet MAO is related to mechanisms predisposing for the
development of specific personality characteristics that in turn
increase vulnerability for criminal behaviour. Platelet MAO activity
was also shown to be significantly lower in the prisoners with
alcohol/drug abuse/dependence compared to the prisoners who were
without alcohol/drug abuse/dependence diagnosis. When only
smoking individuals were included in this analysis, the platelet MAO
was significantly lower in those prisoners who had opiate abuse
diagnosis compared to the smoking prisoners who did not have this
diagnosis. One possible interpretation of this result might be that the
opiate abusers had stronger personality characteristics of the kind
linked to low platelet MAO. It might also be that the high costs
connected with opiate abuse almost presuppose criminal activities and
that mainly subjects with strong personality characteristics
predisposing for criminality are selected for this type of abuse.
Interestingly, the temperamental characteristics previously associated
with low platelet MAO has besides being connected to drug abuse
also been linked to violent behaviour (Belfrage et al. 1992). In the
present study platelet MAO was not significantly related to any
specific type of crime, nor was it significantly associated with the
presence of any psychiatric diagnosis or any specific personality
disorder. Moreover, platelet MAO was not significantly associated
with presence of any other, than opiate, type of substance abuse, i.e.
abuse of alcohol, sedatives, cannabis or amphetamine. 
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It is now well established that numerous genetic variables contribute
to inter-individual variability in the propensity for impulsive and
aggressive behaviour. In fact, research during the last decades has
provided evidence that genetic factors to a considerable degree can
contribute to vulnerability for criminal behaviour (Dinwiddie 1994).
The present finding of low platelet MAO activity in criminal offenders
is in accordance with results previously reported on clients undergoing
forensic psychiatric examination and for violent criminal offenders
(Yu et al., 1984; Lidberg et al., 1985; Belfrage et al. 1992). As
indicated above, we suggest that most probably the correlation of
platelet MAO with certain personality traits is the underlying cause for
this association. This is in consonance with results from other studies
which have shown that substance abuse and personality disorders are
strongly connected to criminal behaviour (Link & Stueve 1995;
Stålenheim & von Knorring 1996; Hodgins et al., 1996; Belfrage,
1998; Brennan et al. 2000). With regard to the underlying mechanisms
for this association there are a number of evidence that low platelet
MAO reflects a central serotonergic system with low capacity or
turnover. Low concentrations of 5-hydroxyindoleacetic acid (5-HIAA)
in the cerebrospinal fluid (CSF) are found in men with a tendency for
aggressive behaviour (Brown et al., 1979; Kruesi et al. 1990). Low
levels of CSF 5-HIAA have also been connected with type 2
alcoholism (Virkkunen & Linnoila 1993), a condition which is linked
to low platelet MAO activity as well as to violent behaviour (von
Knorring et al., 1985; Cloninger et al. 1988). Furthermore, there is a
significant correlation between CSF 5-HIAA concentrations and
platelet MAO in human individuals as well as in non-human primates
(Oreland et al., 1981; Åsberg et al. 1999). Together, these and other
findings have formed the hypothesis that platelet MAO is related to
the size or capacity of the central serotonin system. This hypothesis
implies that individuals with low platelet MAO have a less well
developed central serotonin system, rendering them more vulnerable
for mental disturbances, e.g. alcoholism, impulsive control disorders,
and aggression (Oreland & Shaskan, 1983; Oreland & Hallman 1995).
Although MAO-B of platelets has the same amino acid sequence as
brain MAO-B (Chen et al. 1993), the specific activities of brain and
platelet MAO seem not to be significantly correlated (Winblad et al.,
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1979; Young et al. 1986). There is strong evidence that the specific
regulation of platelet MAO occurs at a transcriptional level (Ekblom
et al. 1998). Thus, it seems highly reasonable that the transcriptional
factors that regulate platelet MAO also are involved in regulating the
expression of one or several proteins important for central
serotonergic neurotransmission. Interestingly, a polymorphic region in
the gene encoding the transcription factor AP-2ß has recently been
shown to be significantly associated with the catalytic activity of
platelet MAO (Damberg et al. 2000a). Several of the genes involved
in midbrain CNS transmitter systems, of fundamental importance for
behaviour, have AP-2 binding sites in their regulatory regions, and
recently an association between a polymorphism in the AP-2ß gene
and specific personality traits was demonstrated (Damberg et al.
2000b). The hypothesis has recently been reviewed together with new
findings that women with binge eating disorder to a large extent carry
a specific allele of the AP-2ß gene (Damberg et al. 2001). Binge
eating disorder is associated with the same personality traits as drug
abuse and violent behaviour. It should be emphasised, however, that
low platelet MAO activity, as well as the associated personality traits,
are also prevalent in individuals with ‚normal‘ behaviour and that the
expression of deviant behaviour, such as drug abuse and/or violence,
would require either additional constitutional (e.g. psychopathy)
and/or environmental risk factors. The association between low
platelet MAO activity and drug abuse, and the high frequency of drug
abuse in the clients in the present series, however, makes any analysis
on the relative importance of personality and drug abuse, respectively,
for the initiation of criminal behaviour, difficult.

Study III

In Paper I was described both personality traits, as estimated by the
KSP, and personality disorders, as evaluated by the DSM IV, in the
series of 99 imprisoned clients. In Paper II their platelet MAO
activities were analysed and compared with those of 60 controls. In
paper III the clients were subdivided into groups of subjects with “No
DSM IV diagnosis at all” (n=28), “No Axis II diagnosis” (n=13),
“Cluster A diagnosis” (n=8), “Cluster B diagnosis” (n=20) and
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“Cluster AB diagnoses” (n=30). “Cluster AB” means that they had
both a Cluster A and a Cluster B diagnosis. There was no subject with
a Cluster C diagnosis in the series. The subgroups were then compared
with regard to KSP personality traits and platelet MAO activity.
Significantly lower scores on the KSP Socialisation scale were found
in comparison with controls (T-scores) in all personality disorder
subgroups. This was not surprising since all clients had committed
serious crimes. However, there were large differences between the
personality disorder subgroups, “No DSM IV diagnosis at all”
showing a mean T-score just below 40, while “Cluster AB diagnoses”
showed a T-score of about 20. Low scores in Socialisation have been
found not only in criminals, but also in patients with depressive
disorders (von Knorring et al. 1984), different types of alcoholism
(von Knorring et al. 1987)) and some personality disorders (Ekselius
et al. 1994). Borderline personality disorder and Antisocial personality
disorder - diagnoses within the Cluster B personality disorders - are
known to be two important risk factors for aggressive and violent
behaviour (Rasmussen et al., 1996; Virkkunen & Linnoila 1993). With
regard to other KSP personality traits, “Cluster AB diagnoses”
differed in virtually all with a more deviant personality, both in
comparison with the other diagnoses and with regard to control T-
scores. The “No DSM IV diagnosis at all” showed the most “normal”
personality trait profile of the subgroups, but also this subgroup
differed significantly from controls with regard to 7 of the 15 scales in
the KSP. In summary these results show that all groups of imprisoned
clients differed from controls with regard to personality, but that the
group with both cluster A and B personality disorders differed
markedly more than the other groups. 
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Also with regard to platelet MAO activity the subgroup “Cluster AB
diagnoses” differed most from the group of controls. Thus, this
subgroup had a mean activity, which was 71.5 % of that of the
controls (p<0.05 with Scheffé’s post hoc test). However, the mean of
all the different subgroups did not differ much from each other and it
might be that also the other subgroups had differed significantly from
controls if the number of clients had been greater. As controls served
the 60 healthy volunteers, which were described in Paper II. The vast
majority of clients as well as of the controls were smokers and
although it cannot be excluded that there was a skew distribution of
the proportion of smokers in the different subgroups, this does not
seem likely considering the small number of non-smokers. Most
personality traits have a heritability factor of 40-50% (Heath et al.
1994).  Since platelet MAO activity has an even higher degree of
heritability, around 75% (Pedersen et al., 1993), this result indicates
that all four subgroups of clients had a considerable portion of their
deviant personality as a result of constitutional factors. 
In using an individual approach, a Configuration Frequency Analysis
(CFA) (Krauth & Lienert 1982) was applied for testing the existence
of syndromes. The CFA compares the observed frequencies of all
possible variable combinations according to a chance model. A pattern
that occurs more often than could be expected by chance is a
significant configurational 'type', and a ipattern that occurs less often
than could be expected by chance is a significant 'antitype'. In the
present CFA, the platelet MAO activity was dichotomized, with an
approximate 73-27% allocation of subjects, into a ‘low’ platelet
MAO< (mean - 0.5 SD) and a ‘high’ platelet MAO> (mean - 0.5 SD)
subgroup. With four subgroups based on the DSM IV diagnoses of
major importance in the series, presence or not of Axis I (= drug abuse
in the present series) and/or Axis II (cluster B) eight subgroups were
obtained eight subgroups were obtained when platelet MAO was
included. 
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_________________________________________________________________________________________

 Pattern                                    Size                                             Level of Sign
__________________________________________________________________________

MAO-ß Cluster B Drug Abuse Type-
Axis II Axis I Obt Exp Chi2 p<    Antitype

__________________________________________________________________________

Low      No No 21 15.2 2.16 .10
High          No No 12   6.0 5.94 .02        t

         Low Yes No   7 15.6 4.72 .01       at
High           Yes No   3   6.1 1.61
Low No Yes 12 19.9 3.12 .03       at
High No Yes   4   7.9 1.88 .10
Low Yes Yes 31 20.2 5.66 .01           t
High Yes Yes   9   8.0   .13
__________________________________________________________________________

  Table 3. Configurations of a dichotomized level of platelet monoamine 
oxidase (MAO) activity; and presence/no presence of Cluster B personality 
disorder (Axis II), and of drug abuse disorder (Axis I) for a group of criminal 
males (n = 99)

When those eight subgroups were analysed with the CFA technique
two types and two antitypes emerged. High MAO and no axis I or II
personality disorders (HNN; „type“, n=12), Low MAO and presence
of Axis II but not Axis I disorder (LYN; „antitype“, n=7), Low MAO
and no Axis I but presence of Axis II disorder (LNY; „antitype“,
n=12), Low MAO and presence of both Axis II and I disorder (LYY;
„type“, n=31) (see table 3). Thus, having high platelet MAO activity
and no drug abuse (Axis I) or Axis II diagnosis (HNN) occurred
significantly more often than expected and the same was the case for
low platelet MAO and the presence of both drug abuse and Axis II
diagnosis (LYY). Low MAO and presence of either drug abuse or
Axis II diagnosis (LNY and LYN), on the other hand, occurred
significantly less often than expected. No other combination of
variables yielded patterns with frequencies that approached
significance. These findings are congruent with the notion of a
contribution of a common genetically based disinhibitory
psychopathology to the expression of deviant behaviour, such as
antisocial behaviour, personality disorder, drug abuse disorder, and 
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various forms of impulsive control disorders (Damberg et al. 2001). In
general, the results support previous reports of a significant
relationship between drug abuse, certain personality traits, low MAO
activity and persistent criminality (Alm et al., 1996; Stålenheim & von
Knorring 1996; Garpenstrand et al., 2002; Longato-Stadler et al. 2002;
Paper I). 

Study IV
In Paper IV the two „types“ HNN (n=12) and LYY (n=31) and the
two „antitypes“ LYN (n=7) and LNY (n=12) described in Paper III
were further examined. The mean ages in the four groups were for the
HNN 31 years, LYY 35 years, LYN 40 years and LNY 39 years.
Significant differences (p<0.01) were found with ANOVA tests with
Fisher’s post-hoc tests between the subgroups HNN (low mean age)
and both LNY and LYN (high mean ages). With regard to age at the
start of the criminal career the clients were divided according to
recorded crimes at a juvenile age (< 18 years) and at an adult age
(> 18 years). There was even no tendency to a difference between the
groups in this regard. These results were somewhat unexpected since
it could have been presumed that groups with an obvious
constitutional background should have started their criminal career
earlier in analogy with findings with regard to type 2 alcoholism
(Cloninger et al. 1981). 
The type of crime at the time for the criminal debut (juvenile or adult)
was divided into three groups; economic crimes (theft), crimes
including violence and finally other crimes which includes traffic,
weapon, and drug-related crimes (Tab.4). There was no obvious
difference in type of crime between the four groups. Although the
number of clients in each group is very small, it can be seen from the
table that economical crimes seemed to be most common as a debut
crime in clients starting their criminal career at an early age, while the
proportion of violent and other crimes was increased in clients starting
at an adult age. However, presumably due to the small number of
subjects in each subgroup, the difference did not reach statistical
significance. A result of a high proportion of violence in adult
criminals would be in consonance with a previous report by Belfrage 
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et al. 1992. All clients had committed a great number of crimes (see
below) involving all types of crimes. The rationale for choosing the
type of crime at the criminal debut was that this might more closely
disclose an association with constitutional factors.
Group n Juvenile debut (n=41) Adult debut (n=21)

Economical  Violence  Other   Economical  Violence  Other  
HNN  12   5   63%        3  33%        0         2  50%         1  25%       1  25%    

LYN    7   4   80%        0                 1  20%  0                  1  50%       1  50%    

LNY  12   7   88%        1  12%        0         1  25%         1  25%       2  50%    

LYY   31  12  60%        7  35%        1  5%         3  27%         5  46%       3  27% 

Table 4. The type of debut crime in juvenile and adult for all four subgroups
(n=62).

The median of the total number of crimes was 38 per subject (range 1-
150). Two groups were formed on the basis of this figure; clients who
had < 38 crimes were assigned to a group with a ‘low’ number of
crimes and those with > 38 to a group with a ‘high’ number. The
number of clients with a ‘low’ and a ‘high’ number, respectively, was
for the four subgroups; HNN 9 and 3, LYN 3 and 4, LNY 5 and 7 and
LYY 14 and 17. From Fig. 2 can be seen that the subgroup HNN
differed from the others with a higher proportion of a ‘low’ number of
crimes. When all four groups were compared by the Chi square
method a p value of 0.29 (n.s.) was obtained. If the three groups with
low platelet MAO activity (LYN, LNY, LYY) were combined and
compared with the subgroup with high platelet MAO activity, HNN, a
Chi square p value of 0.054 was obtained and it can be speculated that
this difference would have reached significance with a higher number
of subjects. Such a result would be in consonance with expectations,
since low platelet MAO previously has been shown to be significant
predictor of a continued criminal career of juvenile delinquents (Alm
et al. 1994; 1996).
Another explanation would be that the lower mean age of the HNN
subgroup merely means that they had not yet had the time to commit
the same number of crimes.
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Figure 2.  The total number of crimes in the four subgroups of imprisoned
clients (n=62), expressed as percentages of low (n< 38) and high (>38) numbers.

The mean number of times of imprisonment for each subjects was 7
with a range of 1-35. Two groups were formed on the basis of this
figure; clients who had < 7 times of imprisonment were assigned to a
group with a ‘low’ number and those with > 7 to a group with a ‘high’
number of times of imprisonments. The number of clients with a ‘low’
and a ‘high’ number, respectively, was for the four subgroups; HNN
11 and 1, LYN 4 and 3, LNY 8 and 4 and LYY 21 and 10. The
subgroup HNN differed markedly from the three others with a higher
proportion of low times spent in jail. When all four groups were
compared with Chi square statistics a p value of  0.33 was obtained.
When, however, the HNN group (high platelet MAO activity, no axis
I or II diagnosis) was compared with the combined three groups with
low platelet MAO and axis I and/or II diagnoses (LYN, LNY, LYY) a
Chi square p value of  0.08 was obtained. A highly probable 
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explanation for this result is that it reflects the lover number of crimes
in the HNN group. I cannot be excluded, however, that it is a
consequence of longer time spent in jail at every occasion.
The occurrence at any time of: a) minor and b) major forensic
examinations, c) sentenced  psychiatric treatment and d) sentenced
social care treatment (reformatory) was studied in the four study
groups. The percentage was high for all study groups for reformatory,
range 50-71%, and no significant differences between the groups with
regard to forensic psychiatric examinations (minor forensic
psychiatric examination, HNN 6/12, LYN 4/7, LNY 2/12, LYY 12/31;
Chi square p value = 0.20) or history of reformatory could be noticed
between the groups. The forensic psychiatric legislation, which in
Sweden differs in some fundamental aspects from that of most other
Western countries, and the fact that the law was changed in 1992
(Holmberg 1994) and individuals with only personality disturbances
(Cluster B, psychopathy-related disturbances) were no longer treated
as mentally ill, can be confusing with regard to the present results. It is
notable that the rather high percentages of minor forensic psychiatric
examination, 24 in 62 clients (≈40%), was drastically reduced with
regard to major forensic examination 5 out of 62 (≈ 8%), indicating
that the Swedish judicial system is liberal with minor forensic
examinations. Also the HNN subgroup had in a high proportion been
exposed to a minor forensic psychiatric examination (50%) even
though they should constitute the most ‘normal’ subgroup. One
possible explanation for this might be that they had committed
‚unexpected‘ crimes, which did not fit with their background and
personality – that the ‘contradictory’ in their behaviour has been
noticed and been interpreted as possible signs of mental disorder.
Individuals with obsessive-compulsive personality disorder might be
found in this subgroup. The rather low percentage of subjects in the
LNY subgroup (however not on a significant level), which were sent
to minor forensic examination (17%) might be explained because they
were mainly drug abusers, who, together with psychopaths, are not
primarily regarded as mentally ill by the judicial system. The LYY
subgroup, which was sent to minor forensic examination in 39% of the
cases, should contain individuals with both psychopathy and drug
abuse. It might be that some of those were suspected to have acquired 
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serious organic brain damage as a result of the abuse, e.g. with drug-
induced psychotic episodes, and were sent to minor forensic
examination even though drug abuse and psychopathy should not be
regarded as mental illness. 
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MAIN CONCLUSIONS

•  The male prisoners sentenced for criminality had a high degree of
mental disorders and personality traits measured with the KSP. 

•  In the KSP, high scores were found in scales related to impulsiveness,
sensation seeking, nervous tension and distress, cognitive-social
anxiety, hostility and aggression. In comparison to healthy males, the
criminal males in the present study had high scores on the
impulsiveness and sensation seeking scales.

•  The general findings are that substance abuse/dependence and 
   personality disorders are strongly linked to criminal behaviour.The

frequencies of antisocial and borderline personality disorders were
high.

•  Offenders had significantly lower platelet MAO activity than 
  controls. Low platelet is related to mechanisms predisposing for
  development of specific personality characteristics that in turn
    increase vulnerability for criminal behaviour. Low platelet MAO
    activity in the offenders is not an artefact of cigarette smoking.

•  Platelet MAO activity was significantly lower in the prisoners with
     alcohol/drug abuse/dependence compared to the prisoners who were
     without alcohol/drug abuse/dependence diagnoses. 

•  The present results showed low scores on the Socialisation and high
  scores on the sensation seeking-related traits Impulsiveness and

Monotony avoidance most markedly the Cluster AB and Cluster B
subjects in the criminals with any psychiatric diagnoses. In addition,
the Cluster AB subjects differed significantly from the control group
in platelet MAO activity, showing lower levels.
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•  Using a Configuration Frequency Analysis (CFA) were found two
“types” (HNN= high MAO; no Axis II; no Axis I and LYY= low
MAO; present Axis II and present Axis I ) and two “antitypes”
(LYN= low MAO; present Axis II and no Axis I and LNY= low
MAO; no Axis II; present Axis I) there was a difference in mean
age between the subgroups. The subgroups HNN, LYN, LNY and
LYY were then analysed for a variety of criminological factors. In
general, economical crimes were more common at an early criminal
debut and crimes involving violence at an adult debut. The HNN
subgroup had a lower number of crimes and times spent in jail than
the other subgroups.

•  More than 50% of the clients in all groups had previously been
sentenced to Reformatory and in all groups, with the exception for
LNY. The offenders in this group  had undergone a minor forensic
psychiatric examination in 40-50% of the cases. 
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APPENDIX I. The grouping of 15 KSP scales (Schalling, 1993) and descriptions of high scores for each scale.
____________________________________________________________________________________________ 

          KSP variable                                          Description of high scores  
_____________________________________________________________________________________________

A. Impulsivity, sensation seeeking and social withdrawal scales:

Impulsiveness                         Acting on the spur of the moment, non-planing, impulsive
Monotony Avoidance             Avoiding routine, need for change and action ( sensation seeking)
Detachment                             Avoiding involvement with others, withdrawn, "schizoid"

B. Psychopathy versus conformity scales:

Socialization                               Positive childhood experiences, good school and family adjustment
Social Desirability                      Socially conforming, friendly and helpful

C. Anxiety - related scales

1. Nervous tension and distress:
Somatic Anxiety              Autonomic disturbances, restless, panicky
Muscular Tension            Tense and stiff, not relaxed

2. Cognitive - social anxiety:
Psychic Anxiety              Worrying, anticipating, lacking self-confidence, hypertensitive
Psychasthenia                  Easily fatigued, feeling uneasy when urged to speed up and when facing new 
                                         tasks
Inhibition of Aggression   Lacking ability to speak up and lack of self-aggression in social situations

D. Hostility - related scales:
               
        Suspicion                                Suspicious, distrusting people's motives
        Guilt                                        Remorseful, ashamed of bad thoughts

E. Aggressivity - related scales:

Indirect Aggression               Sulking, slamming doors when angry
Verbal Aggression                 Getting into arguments, telling people off when annoyed
Irritability                               Irritable, lacking patience

_____________________________________________________________________________________________
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