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ABSTRACT

Background: Adolescent antisocial behavior including substance misuse is associated
with negative consequences both for the individual and the society, for example school
drop-out, and high costs in the criminal justice and health systems. Further
understanding of adolescent substance misuse is needed to inform treatment programs.
The main aim of this thesis is to advance understanding of personality traits, and most
particularly psychopathic traits, among adolescents engaging in substance misuse.
Knowledge of these traits, their associations with current and future psychopathology
and antisocial and criminal behavior, and their stability as adolescents’ transition to
adulthood, is needed to further understanding of the development of substance use
disorders and to inform interventions designed to reduce substance misuse.

Method: Data were used from a follow-up study of 180 adolescents (99 women and 81
men) who contacted a substance use clinic in 2007 during a 7-month period. Data were
analysed from the initial assessment and two follow-ups, 12 months, and five years
after inclusion in the study.

Results: Four main findings emerged: (1) Two measures of personality, the HP5i and
the JTCI presented adequate validity when used among adolescents seeking treatment
for a substance use problem. Individuals with externalizing symptoms rated themselves
as more impulsive, quick-tempered, and easily board while individuals with
internalizing symptoms rated themselves as presenting higher levels of negative
feelings. (2) Concurrent and longitudinal associations between psychopathic traits and
symptoms of mental disorders among adolescents who sought treatment for substance
misuse. There were positive associations between psychopathic traits and externalizing
symptoms. Elevated levels of psychopathic traits and conduct disorder is a combination
of conditions with negative prognosis, findings of the present thesis suggest that
oppositional deviant disorder are equally important to assess in girls with high levels of
psychopathic traits. Among boys, there was a positive association between
psychopathic traits and internalizing symptoms. Lack of negative emotions is a
problem among individuals with high levels of psychopathic traits and coping with
negative emotions challenging for individuals with internalizing symptoms. (3) There
was stability in psychopathic traits from mid-adolescence to early adulthood.
Individuals with a high PCL-R score (20-40) at the five-year follow-up showed the
greatest stability. (4) There were few factors associated with change in psychopathic
traits and scores of psychopathic traits predicted mental health, psychosocial
functioning and antisocial/criminal behaviours five years later.

Conclusion: In treatment of individuals presenting externalizing problems the trait
impulsivity will be important to consider while for those presenting internalizing
problems negative emotions will need to be targeted for treatment success. Co-
occurring mental disorders among individuals with high levels of psychopathic traits
are important to assess as they may characterize subgroups with antisocial behaviour.
Adolescent substance misuse treatment programs may benefit from identifying clients
presenting high levels of psychopathic traits and providing them with specific
interventions that take account of their personality.
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1 INTRODUCTION

Adolescence is a period characterized by biological, cognitive, and psychological
growth. Many adolescents engage in antisocial behaviour, most have used alcohol, and
many have tried illicit drugs (ESPAD, 2012). Alcohol and drug use, and criminal
offending have been proposed as normative behaviours among adolescents (Moffitt,
1993), but some adolescents develop substance use disorders (SUDs) (Young et al.,
2002). Antisocial behaviour in adolescence is associated with negative consequences
both for the individual, for example school drop-out, and for society, for example, high
costs in the criminal justice and health systems. Adolescents engaging in antisocial
behaviour present a challenge to treatment services. Many present co-occurring mental
disorders. For example, among adolescents with a substance use problem, 60-88%
presented co-occurring mental disorders both in studies of community and clinical
samples (Armstrong & Costello, 2002; Couwenbergh et al., 2006). Follow-up studies
have shown that substance use problems in adolescence are associated with multiple
adverse outcomes including SUDs, mental and physical disorders, premature death,
criminality, and poverty through the subsequent three decades of life (Hodgins, Larm,
Molero-Samuleson, Tengstrom, & Larsson, 2009). Consequently, further understanding
of adolescent substance use problems is needed to inform treatment programs.

The present thesis provides new knowledge about personality traits among adolescents
who consulted for a substance use problem. While different personality traits are
studied, the focus is primarily on psychopathic traits. The presence of psychopathic
traits in mid-adolescence when the clients seek treatment for substance use problems
was examined. Also, the associations of these traits with mental disorders were
examined. The stability of psychopathic traits from mid-adolescence to early adulthood
was estimated as were the associations of psychopathic traits in adolescence and mental
health, psychosocial functioning, antisocial/criminal behaviour, and clinical service use
five years later.

The Introduction begins with a brief presentation of a theoretical framework of
personality. Two models of personality are presented, a review of the associations
between personality and mental disorders, and a brief discussion of personality
disorders (PDs). The remaining sections of the Introduction focus on psychopathic
traits. The syndrome of psychopathy is described and defined as are the tools used to
assess psychopathic traits. The subsequent sections describe the associations between
psychopathic traits and mental disorders in adolescence, the stability of psychopathic
traits, and the predictive power of psychopathic traits.

1.1 THEORETICAL PERSPECTIVE

1.1.1 Definition of personality

Personality is defined as relatively stable individual differences in thinking, feeling and
behaviour (Roberts, Wood, & Caspi, 2008). Studies of the development of personality
have suggested that it emerges in early childhood (Caspi et al., 2003), is not fully
developed until early adulthood (Caspi, Roberts, & Shiner, 2005), is quite stable
(Roberts & DelVecchio, 2000) with some change evident across the life course
(Roberts, Walton, & Viechtbauer, 2006). An increase in stability has been reported up
to age 30 when personality traits seem to stabilize (Terracciano, McCrae, & Costa,



2010). Both genetic and environmental factors, for example life changes and role
transitions, (Caspi et al., 2005) contribute to the development of personality.
Personality may also change due to increased maturity resulting from self-actualization,
personal growth, and/or becoming a more productive and involved contributor to
society (Caspi et al., 2005). For example, in the Dunedin study, adolescents with
greater levels of maturity showed less change in personality over time (Roberts, Caspi,
& Moffitt, 2001). It has also been shown that stability in personality results from
individuals creating and seeking out environments that are correlated with their
personality (Caspi et al., 2005).

1.1.2 Personality models

There are two dominant models of personality, the Five Factor Model (FFM) and the
Psychobiological Temperament and Character Model (PTCM) (Cloninger, Przybeck,
Svrakic, & Wetzel, 1994; Costa & McCrae, 1992). Based on the results of factor
analyses, the FFM is described as including five traits: neuroticism (emotional
adjustment and stability); extraversion (sociability and stimulation seeking); openness
to experience (curiosity about inner and outer world); agreeableness (interpersonal
relationships and strategies); and conscientiousness (achievement striving and self-
discipline) (Costa & McCrae, 1992; Digman, 1990). The FFM is typically assessed
using the Revised NEO Personality Inventory (NEO-PI-R; Costa & McCrag, 1992), a
self-report inventory consisting of 240 questions. Recently, the Health-relevant
Personality Inventory (HP5i), a Swedish short version, self-report instrument, based on
the FFM has been developed. It consists of 20 items divided into five sub-scales:
antagonism (hostile behaviour, negatively correlated to FFM agreeableness);
impulsivity (impulsive behaviour, negatively correlated to FFM conscientiousness);
hedonic capacity (capacity to experience pleasure, positively correlated with FFM
extraversion); negative affectivity (experience of negative feelings, positively
correlated to FFM neuroticism); and alexithymia (inability to verbally express
emotions, negatively correlated to FFM openness) (Gustavsson, Jonsson, Linder, &
Weinryb, 2003). The HP5i provides a profile of personality based on the FFM. So far
there are few studies of the validity of HP5i, though preliminary validity has been
shown in samples of adult twins, adults with long-term sick leave (Gustavsson et al.,
2003), adult diabetes patients (Gustavsson, Eriksson, Hilding, Gunnarsson, &
Ostensson, 2008), and a community sample of Swedish adolescents (Gunnarsson,
Gustavsson, Tengstrom, Franck, & Fahlke, 2008).

The PTCM has been theoretically generated and consists of seven dimensions of
temperament and character. Temperament refers to automatic emotional responses,
which are heritable and stable. Character refers to self-concepts and individual
differences in goals and values, which are influenced by learning and maturation. There
are four dimensions of temperament: novelty seeking (behavioural activation, a genetic
predisposition to being excitable, impulsive, quick-tempered); harm avoidance
(behavioural inhibition, a genetic predisposition to being cautious, apprehensive, overly
pessimistic); reward dependence (heritable tendency to maintaining behaviours that
previously have been associated with reinforcements and a sensibility to social cues);
and persistence (heritable tendency of maintaining behaviours despite fatigue and lack
of reward). Additionally, there are four dimensions of character: self-directedness
(individual differences in autonomy); cooperativeness (individual differences in
identification with and acceptance of others); and self-transcendence (individual
differences in tolerating ambiguity and uncertainty). Self-transcendence consists of two



parts; fantasy (fantasy and daydreaming) and spirituality (spiritual beliefs) (Cloninger
et al., 1994). Among adolescents, the PTCM is assessed using the Junior Temperament
and Character Inventory (JTCI), which consists of 204 items. It was developed to
assess individual differences in both normal and abnormal personality. The JTCI
provides a personality profile based on the PTCM. The JTCI has been validated in
community samples of children (Asch et al., 2009; Kerekes et al., 2010; Luby, Svrakic,
McCallum, Przybeck, & Cloninger, 1999) and adolescents (Jonasson, 1999; Lyoo et al.,
2004), and in a mixed sample of clinical and non-referred adolescents aged 12 t018
years (Schmeck, Goth, Poustka, & Cloninger, 2001).

To summarize, the HP5i and the JTCI provide personality profiles based on different
personality models. The validity of the HP5i has been shown in adults (Gustavsson et
al., 2008; Gustavsson et al., 2003), and a community study of Swedish adolescents
(Gunnarsson et al., 2008), but it has not been tested in an adolescent clinical sample.
While the validity of the JTCI has been shown in community samples, both among
children and adolescents (Asch et al., 2009; Jonasson, 1999; Kerekes et al., 2010), only
one study has validated the JTCI in an adolescent clinical sample that included both
women and men (Schmeck et al., 2001). The JTCI has not been validated in a clinical
sample of adolescents who consulted for a substance use problems. Further knowledge
is needed about the validity of the HP5i and the JTCI among adolescents presenting
substance use problems.

1.2 PERSONALITY AND PSYCHOPATHOLOGY AMONG ADOLESCENTS

Personality refers to a more normative set of behaviours while psychopathology is an
extreme set of behaviours that result in impairment in functioning (Lahey, 2004).
Previous research has provided convincing evidence of an association between
personality and psychopathology. Three dominant theories attempt to explain this
association: (1) personality and psychopathology influence each other in a bidirectional
relationship (pathoplastic relationships); (2) personality causes psychopathology and
vice-versa; or (3) personality and psychopathology share a common aetiology
(spectrum relationship) such that the extremes of personality traits are labelled as
disorders (Widiger & Smith, 2008). Although the interplay between personality and
psychopathology is not fully understood, associations between personality and
psychopathology have been shown.

Only a small number of studies have examined the association between personality and
psychopathology in adolescent samples. Two personality traits assessed using the FFM
have been suggested to be risk factors for the development of mental disorders among
adolescents, neuroticism, the degree of emotional adjustment and stability, and
conscientiousness, the degree of achievement striving and self-discipline (Tackett,
2006). More specifically, in adults high neuroticism scores have been linked to
internalizing problems (major depression, dysthymia, general anxiety disorder,
agoraphobia, social phobia, simple phobia, panic disorder) (Krueger & Markon, 2006).
By contrast, in adults, low scores for conscientiousness, agreeableness, and neuroticism
have been linked to externalizing problems (conduct disorder (CD), SUD, antisocial
personality disorder (ASPD) (Krueger & Markon, 2006). Furthermore, low scores for
extraversion are a risk factor for the development of depression (Clark, Watson, &
Mineka, 1994), and low scores for agreeableness and neuroticism are associated with
externalizing problems (Ruiz, Pincus, & Schinka, 2008). Similarly, one study reported
that adolescents diagnosed with CD and SUDs obtained higher scores for neuroticism,
lower scores for agreeableness and conscientiousness than their siblings (Anderson,



Tapert, Moadab, Crowley, & Brown, 2007). Among university students, scores for
neuroticism and conscientiousness have been linked to both drinking and alcohol-
related problems (Ruiz, Pincus, & Dickinson, 2003), while among preadolescent and
adolescent students, high scores for extraversion and low scores for conscientiousness
predicted frequent alcohol use (Merenakk et al., 2003). There is only one study of an
adolescent community sample showing that elevated levels of antagonism and
impulsivity measured by the HP5i were associated with an increase in hazardous
alcohol consumption (Gunnarsson et al., 2008). To summarize, among adolescents, low
scores for neuroticism and conscientiousness have been associated with externalizing
problems such as CD and SUDs, while high scores for neuroticism have been linked to
internalizing problems such as depression and anxiety.

Similar associations between PTCM scales and mental disorders have been reported.
Internalizing problems have been associated with high scores for harm avoidance,
(behavioural inhibition), and externalizing problems with high scores for novelty
seeking (behavioural activation) (Copeland, Landry, Stanger, & Hudziak, 2004;
Gothelf, Aharonovsky, Horesh, Carty, & Apter, 2004; Schmeck & Poustka, 2001).
Similar findings were reported for a sample of children where high scores for novelty
seeking were associated with disruptive behaviour disorders, and disruptive behaviour
disorders in combination with internalizing disorders (Rettew, Copeland, Stanger, &
Hudziak, 2004). Among middle school students, high scores for harm avoidance and
self-transcendence, and low scores for reward dependence, were associated with self-
assessed internalizing problems (Kim et al., 2006). Also, among children and
adolescents, different temperament profiles have been found to be associated with
specific anxiety disorders. For example, social phobia was associated with high scores
for harm avoidance and low scores for self-directedness (Cho et al., 2009). Further no
study has explored the links between JTCI scores and mental disorders in adolescents
over time, while among adults, high scores for harm avoidance and low scores for self-
directedness predicted changes in depression over one year (Cloninger, Svrakic, &
Przybeck, 2006). To summarize, high scores for harm avoidance have been associated
with internalizing problems and high scores for novelty seeking with externalizing
problems.

Generally, previous studies of personality traits measured by the FFM and the PTCM
have shown that among adolescents, internalizing problems are associated with high
scores for neuroticism and harm avoidance. Both neuroticism and harm avoidance are
traits indicative of negative emotions. Individuals high in neuroticism and harm
avoidance tend to be anxious, prone to worry, and shy in most social situations
(Cloninger et al., 1994; Costa & McCrae, 1992). By contrast, externalizing problems
are associated with low scores for conscientiousness and high scores for novelty
seeking. Conscientiousness and novelty seeking are traits covering two aspects of
externalizing problems, the inability to tolerate frustration and impulsivity. Individuals
with low conscientiousness cannot force themselves to do things, are lackadaisical, and
unreliable. Individuals with high novelty seeking are quick-tempered, easily board,
impulsive, and quickly disengage when frustrated. There is limited knowledge of the
associations between personality traits measured by the FFM and the PTCM and
psychopathology among adolescents with a substance use problem. Further, most
studies are limited to associations measured cross-sectionally, that is at one time point
only. More knowledge about the associations, both cross-sectional and longitudinal,
between personality traits, measured by the FFM and the PTCM, and psychopathology
among adolescents with substance use problems is needed to further understanding of
the development of mental disorders and also to inform treatment efforts.



1.3 PERSONALITY DISORDERS

It has been suggested that PDs are extreme variations of normal personality (Widiger &
Smith, 2008). However, a problem with defining personality as extremes of normal
variation is that that extremity alone cannot explain a disorder. The Diagnostic and
statistical manual of mental disorders IV (DSM-1V) definition of PDs includes clusters
of inflexible and maladaptive traits and requires that there is significant functional
impairment or distress (DSM-1V, 1995). PDs are diagnosed in a specific axis (axis I1),
apart from so-called functional disorders such as depression, anxiety and SUDs (axis 1).
In the DSM-IV, axis Il disorders are divided into three clusters: cluster A includes
paranoid, schizoid, and schizotypal PD; cluster B include antisocial, borderline,
histrionic, and narcissistic PD; and cluster C include avoidant, dependent, obsessive-
compulsive, and passive-aggressive PD. In contrast to most measures of personality
which are dimensional, the DSM-1V offers a categorical definition of PDs. If a certain
number of symptoms are fulfilled and there is a functional impairment, a diagnosis of
PD is made. Although the notion of PD has been traced back to ancient Greece, PDs
were first described as a separate axis in the DSM-111 which was published in 1980.
This focused attention on these disorders. Still, a number of difficulties with the DSM-
IV definition have been acknowledged. For example, the same symptoms are included
among the criteria for different PDs, and the co-occurrence between PDs is relatively
common. ASPD in adolescence may have a long term effect on life quality. In a study
of a community sample of adolescents, aged on average 13.8 years, three groups were
compared: with axis | disorder; with axis Il disorder; and with both axis I and I
disorders. By age 33, adolescents presenting both axis I and Il disorders had a lower
level of education, lower occupational status, less social support, lower health status
(for example chronic illness, pain), lower life satisfaction, lower psychosocial
functioning, more antisocial behaviour and axis | disorders than the other two groups
(Crawford et al., 2008). These results suggest that PDs are important to diagnose in
adolescence, although caution is warranted since ASPD is not to be diagnosed before
age 18.

1.4 PSYCHOPATHY

Unlike, ASPD, psychopathy is not included in the DSM-IV system list of PDs, though
it is still viewed as a PD (Lynam & Gudonis, 2005; Skeem & Cooke, 2010). Similar to
ASPD, the syndrome of psychopathy includes an early onset and persistence of
antisocial behaviour. The syndrome of psychopathy is distinguished from ASPD by
including specific traits of personality. The definition of psychopathy has changed over
time. Previous definitions emphasized different aspects of psychopathy, for example
violent, antisocial behaviour, charm, attention seeking, brutality, and emotional
coldness (Pinel, 1962; Kraepelin, 1915). The current conceptualization of psychopathy
derives from the work of Cleckley (1941), who hypothesized that severe underlying
pathology was masked by outward good mental health. Cleckley’s definition included
three components: emotional unresponsiveness and impaired social relatedness (for
example, lack of remorse, poverty in affective reactions); positive psychological
adjustment (for example, good intelligence, absence of nervousness); and behavioural
pathology (for example, impulsive antisocial acts, irresponsibility). Inspired by
Cleckley, Hare (1980) developed the Psychopathy Checklist — Revised (PCL-R). The
PCL-R assesses three main features covering the combination of personality traits and
socially deviant behaviours of psychopathy, interpersonal, affective, and
behavioural/lifestyle (Hare, 2003). The interpersonal component includes grandiosity
and manipulation, the affective component includes shallow/lacking emotions and



inability to maintain close relationship, and the behavioural component includes
impulsive and criminal behaviour. Cleckley conceptualized psychopathy as a disorder
of personality and did not include criminality among the criteria for the disorder.
Today, there is still a debate about this issue. Some authors (Skeem & Cooke, 2010)
argue that the criteria for psychopathy should only include measures of personality and
antisocial behaviour, not criminality, while others such as Hare argue that it is an
essential part of the syndrome of psychopathy.

The PCL-R consists of 20 items rated by clinicians trained to use the PCL-R based on
all available clinical and criminal files and an interview. Item scores vary from 0 to 2,
and the total score from 0 to 40. The cut-off score to indicate the presence of the
syndrome of psychopathy varies. In samples recruited in North America, it is 30 or
higher, while in European samples it is 25 or higher (Hare, 2003). Initially, factor
analyses indicated that the PCL included two factors (Hare, 1980). More recent factor
analyses have identified two different factor models (see figure 1). A three-factor
model focuses on the interpersonal, affective, and behavioural components of
psychopathy while ignoring criminal behaviour (Cooke & Michie, 2001). The four-
factor model includes all four components; interpersonal, affective, behavioural, and
criminal, and uses all the items of the PCL (Hare, 2003). Criminality is not included in
the three-factor model, but rather it is viewed as a correlate of psychopathy. However,
criminality is part of the four factor model (Skeem & Cooke, 2010).

Two-factor model
Factor | - Interpersonal/affective
Impression management
Grandiose sense of self-worth
Pathological lying
Manipulation for personal gain
Lack of remorse
Shallow affect
Callous/lacking empathy
Failure to accept responsibility
Factor I1- Socially deviant lifestyle
Stimulation seeking
Parasitic orientation
Lacks goals
Impulsivity
Irresponsibility
Poor anger control
Early behaviour problems
Juvenile delinquency
Revocation of conditional release

Three-factor model
Factor | — Interpersonal
Impression management
Grandiose sense of self-worth
Pathological lying
Manipulation for personal gain
Factor 11 - Affective
Lack of remorse
Shallow affect
Callous/lacking empathy
Failure to accept responsibility
Factor 111 - Behavioral
Stimulation seeking
Parasitic orientation
Lacks goals
Impulsivity
Irresponsibility

Figure 1. PCL models of psychopathy.

Four-factor model
Facet I - Interpersonal
Impression management
Grandiose sense of self-worth
Pathological lying
Manipulation for personal gain
Facet 11 — Affective
Lack of remorse
Shallow affect
Callous/lacking empathy
Failure to accept responsibility
Facet 111 — Lifestyle
Stimulation seeking
Parasitic orientation
Lacks goals
Impulsivity
Irresponsibility
Facet IV — Antisocial
Poor anger control
Early behaviour problems
Juvenile delinquency
Revocation of conditional release
Criminal versatility

The prevalence rate of the syndrome of psychopathy in the general adult population is
estimated to range from 1-2% (Hare, 1993). Psychopathy is much more prevalent in
samples of incarcerated offenders (Hare, 2003).



1.4.1 Psychopathic traits among children and adolescents

Emerging evidence suggests that psychopathic traits are present before age 5 (Dadds,
Fraser, Frost, & Hawes, 2005). Children with psychopathic traits present more severe
conduct problems than other children with CD, including aggressive behaviour, and an
elevated risk of persistent criminal offending (Frick, 2009; Hodgins, Larm, Ellenbogen,
Vitaro, & Tremblay, 2013; Lawing, Frick, & Cruise, 2010; Moffitt, 1993), a sub-group
of antisocial children. They show deficits in reactions to negative emotional stimuli that
cause distress in most children (Blair, Morris, Frith, Perrett, & Dolan, 1999). They have
difficulty recognizing sadness in the faces or voices of others (Dadds et al., 2006).
Further, they show cognitive deficits. Importantly, they fail to use punishment to guide
their behaviour (Barry et al., 2000), as indicated by a failure to learn from time-out
(Hawes & Dadds, 2007), and insensitivity to poor parenting practices (Hawes & Dadds,
2005). Some authors suggest that they require specific interventions that target their
empathetic deficits and not simply interventions focused on their conduct problems
(Hawes & Dadds, 2007). Most treatment centres for adolescents do not assess
psychopathic traits even though the importance of this differential diagnosis is now
recognized by experts (Rutter, 2012).

Although it has been controversial to assess psychopathy among children and
adolescents (Salekin & Frick, 2005), several instruments have been developed to assess
psychopathic traits among children and adolescents, for example the Antisocial Process
Screening Device (APSD; Frick & Hare, 2001), the Child Psychopathy Scale (CPS;
Lynam, 1997), the Youth Psychopathic traits Inventory (Andershed, Kerr, Stattin, &
Levander, 2002), and the Psychopathy checklist youth version (PCL:YV: Forth,
Kosson, & Hare, 2003). Both the adult version and PCL:YV are assessed by a trained
clinician and based on both a clinical interview and a file review. Contrary to the adult
version of the PCL there is no recommended cut-off score for use with the PCL:YV
(Forth et al., 2003). Instead, the level of psychopathic traits is reported. Thus, the
PCL:YV is used to assess the syndrome of psychopathy and as well to measure
psychopathic traits among individuals.

1.4.2 Psychopathic traits and mental disorders

Mental disorders are more prevalent among adolescents than adults with high levels of
psychopathic traits (Salekin, Leistico, Neumann, DiCicco, & Duros, 2004). Positive
associations between psychopathic traits and externalizing disorders are well-
documented among children (Enebrink, Andershed, & Langstrom, 2005), in adolescent
community samples (Schmidt, McKinnon, Chattha, & Brownlee, 2006), clinical
samples (Murrie & Cornell, 2000), and among offenders (Gretton, McBride, Lewis,
O’Shaughnessy, & Hare, 1994; Salekin et al., 2004). For example, in a clinical sample
of adolescents the level of psychopathic traits assessed by the PCL-R was positively
associated with CD, norm-braking behaviour, and narcissistic PD (Myers, Burket, &
Harris, 1995). Similarly, in a sample of male adolescent offenders, positive associations
between psychopathic traits measured by the PCL:YV and CD, ODD, and attention
deficit/hyperactivity disorder (ADHD) have been reported (Kosson, Cyterski,
Steuerwald, Neumann, & Walker-Matthews, 2002). Possibly, these findings can be
explained by shared or overlapping etiological factors (Krueger, Markon, Patrick, &
lacono, 2005). Alternately, the development of psychopathic traits may be promoted by
the presence of CD. CD is a predictor of stability in psychopathic traits (Pardini,
Lochman, & Powell, 2007). The few studies of associations between substance use
problems and psychopathic traits in adolescents, mostly conducted in males, show



inconsistent findings. Among male adolescent offenders, a positive association between
psychopathic traits and SUDs was reported (Mailloux, Forth, & Kroner, 1997). In
another sample of male adolescents with a substance use problems, there was no
association between psychopathic traits and drug use (O'Neill, Lidz, & Heilbrun, 2003).
In a study of male adolescents with co-occurring SUDs and other mental disorders,
those who used multiple types of drugs presented higher levels of psychopathic traits
than those with an alcohol use disorder (AUD) (Harvey, Stokes, Lord, & Pogge, 1996).
Further, incarcerated adolescents with higher levels of psychopathic traits measured by
the PCL:YV were characterized by an earlier age of onset and more drug use.
Substance use problems have been positively associated with scores for the behavioural
factor of the PCL:Y'V, but showed no association with scores for the interpersonal and
affective factors (Vincent, Vitacco, Grisso, & Corrado, 2003).

While levels of psychopathic traits are consistently found to be positively associated
with externalizing disorders, evidence of the association between psychopathic traits
and internalizing disorders varies. In early definitions of the syndrome of psychopathy,
psychopathy and affective disorders were conceptualized as mutually exclusive.
Consistent with this notion, among male delinquents a negative association was found
between psychopathic traits and affective disorders (Moeller & Hell, 2003), and among
male adolescents with a substance use problemno association between psychopathic
traits and depression or anxiety was observed (O'Neill et al., 2003). In contrast, among
male adolescent offenders, a positive association between psychopathic traits and
anxiety and depression has been reported (Dolan & Rennie, 2007; Kosson et al., 2002;
Salekin et al., 2004). Further, mood disorders during childhood have been reported to
be predictive of an increased risk of future antisocial behaviour (Harrington, 2001;
Kasen et al., 2001). Associations between psychopathic traits and internalizing
disorders among adolescents may differ from the associations among adults who
present high levels of psychopathic traits and express less negative affect (Stalenheim
& von Knorring, 1996). One suggested explanation is that adolescents characterized by
psychopathic traits are similar to adults with psychopathy, but the lack of affect is less
severe (Kosson et al., 2002). It has been proposed that there are two types of adults
presenting the syndrome of psychopathy. Those with primary psychopathy present low
levels of anxiety, those with secondary psychopathy present higher levels of anxiety
symptoms (Farrington, 2005).

To summarize, consistent positive associations between psychopathic traits and
externalizing disorders have been shown though most studies have been conducted
among men and/or offenders (Kosson et al., 2002). It has been suggested that the
development of psychopathic traits differs among women and men, as ODD is more
common in women and CD in men presenting higher levels of psychopathic traits
(Salekin, Rogers, & Machin, 2000). The associations between psychopathic traits and
substance use problems are less consistent, previous studies have shown both positive
associations (Harvey et al., 1996), and no association (O'Neill et al., 2003). Most
studies have been conducted on men. The inconsistent findings of the associations
between psychopathic traits and internalizing problems may reflect different subtypes
of psychopathy (Farrington, 2005), possibly explaining findings of both positive and
negative associations, or age-related as it has been suggested that internalizing
problems are more prevalent among adolescents than adults (Salekin et al., 2004). More
knowledge of gender differences in the association between psychopathic traits and
mental disorders is needed both to extend developmental models and to inform
prevention and treatment efforts.



1.4.3 Stability of psychopathic traits

The stability of psychopathic traits, like other personality traits, has been studied by
using different statistical measures. Rank-order stability estimates the maintenance of
individual position’s within a group over time. Mean-level stability is defined as the
consistency of scores in a sample or population over time, if the sample as a whole
increases or decreases over time. In contrast, individual-level stability estimates the
magnitude of increases or decreases in scores for each individual over time (Mroczek,
2007). Stability measures are further complicated by different definitions and a variety
of measurements used in the assessment of psychopathic traits.

Studies of children have observed high rank-order stability in psychopathic traits across
different ages, various time periods, and different samples. There are more studies on
community samples (Dadds et al., 2005) but also studies on aggressive children (Barry,
Barry, Deming, & Lochman, 2008), and clinical samples (Hawes & Dadds, 2007). For
example, one community study of children four to nine years old reported high rank-
order stability for callous-unemotional (.55), narcissism (.63), and impulsivity (.64)
scores measured by the APSD over one year (Dadds et al., 2005). Most, but not all,
studies have used parent and/or teacher ratings of the APSD to assess psychopathic
traits (Frick & Hare, 2001). The length of the follow-up periods varied (for example,
Lynam et al., 2009; Pardini et al., 2007). Most studies focused only on rank-order
stability (Dadds et al., 2005), and there were only three studies that included measures
of mean-level or individual-level stability (Frick, Kimonis, Dandreaux, & Farell, 2003;
Hawes & Dadds, 2007; Lynam et al., 2009). For example, in a US study of children in
the third, fourth, sixth, and seventh grades at the first assessment, parent-rated APSD,
showed high rank-order stability ranging from .87 to .92 over four years. Cross-
informant rank-order stability coefficients for parent-ratings followed-up with youth-
ratings ranged from .65 to .79, while teacher- and youth-ratings ranged from .52 to .76.
Further, among those with low scores for psychopathic traits at baseline, 59% obtained
low scores four years later, while among those with high scores for psychopathic traits
at baseline more change was evident with only 43% obtaining high scores four years
later (Frick et al., 2003). No studies were found that estimated the stability of clinically
assessed psychopathic traits in children, nor that examined stability separately among
girls and boys.

Although there is evidence of stability of psychopathic traits in adolescence from twin
(Blonigen, Hicks, Krueger, Patrick, & lacono, 2006; Forsman, Lichtenstein,
Andershed, & Larsson, 2008; Loney, Taylor, Butler, & lacono, 2007), community
(Lynam, Caspi, Moffitt, Loeber, & Stouthamer-Loeber, 2007), and clinical (Burke,
Loeber, & Lahey, 2007) studies, the use of different measures limits firm conclusions.
For example, in the Pittsburgh Youth Study, boys were assessed at age 13 using the
mother- reported CPS and at age 24 using the interviewer-rated PCL: Short Version
(PCL:SV). Total scores showed moderate rank-order stability (.31), while the stability
of the facet scores was lower: interpersonal facet score (.19), affective facet score (.15),
lifestyle facet score (.28) and antisocial facet score (.33) (Lynam et al., 2007). Self-
ratings have been used in most studies and few studies included women, with all
studies of women using self-reports (Munoz, Kerr, & Besic, 2008). There is a need for
longer follow-up times as the two studies that made clinical assessments of
psychopathic traits included followed-up periods of six months and one year (Burke et
al., 2007; Lee, Klaver, Hart, Moretti, & Douglas, 2009). For example, a sample of
clinic-referred men with conduct problems, aged, on average, 18 years, were assessed
using the PCL-R (Hare, 2003) administered by a clinician trained to use this instrument



and based on the interview and in some cases clinical files. Over one year, the total
PCL-R score showed high rank-order stability (.66) and mean total score at age 18 was
9.92 and at age 19 was 9.06. The socially deviant lifestyle factor score showed high
rank-order stability (.73), while the rank-order stability of the interpersonal/affective
factor score was lower (.43) (Burke et al., 2007). Despite these issues, rank-order and
individual-level stability has been shown in psychopathic traits among adolescents (for
example, Forsman et al., 2008). Findings on mean-level stability are inconsistent; a
gender difference has been reported, with a decrease in psychopathic traits among
women and an increase among men (Blonigen et al., 2006).

To summarize, stability of psychopathic traits have been shown from childhood to
adolescence and into early adulthood. However the use of different measurements
limits firm conclusions. There is a need for studies of psychopathic traits assessed by
validated instruments rated by trained clinicians. Further, studies are needed of samples
of adolescents presenting high levels of conduct problems. This is the population, both
women and men, that presents the highest risk for persistent antisocial and aggressive
behaviour into adulthood, and it is essential to further understanding of the stability of
psychopathic traits among them. In a study of male adolescent offenders, assessed by
the PCL:YV and the APSD, over six months, rank-order stability was medium to high,
for PCL:YV total score, interpersonal factor score, affective factor score, and
behavioural factor score. Similar rates were found for the APSD total score, and scores
for narcissism, callous-unemotional, and impulsive factors. There was a decrease in
mean-level stability in the PCL:YV total score, affective and behavioural factor scores,
and in the APSD total and impulsivity scores. While total scores for most of the
delinquents remained stable over six months (34%, 54%), others decreased, and a few
increased (Lee et al., 2009). In addition, studies of stability of psychopathic traits that
include follow-up periods extending through the age-risk period when criminal
offending peaks (Moffitt, 1993) are needed.

1.4.4 Factors influencing stability of psychopathic traits

Little is known about factors influencing stability in scores for psychopathic traits
among children and adolescents. One study of children in the third, fourth, sixth, and
seventh grades at the first assessment reported that children with stable high
psychopathic traits scores (teacher, parent, child ratings on the APSD) came from
families with low socioeconomic status, had few positive parenting experiences, low
intelligence, and a high initial level of conduct problems. By contrast, children with
stable low scores or decreasing levels of psychopathic traits came from families with
high socioeconomic status and positive parenting practices and presented high
intelligence, and few conduct problems (Frick et al., 2003). Among aggressive children
aged, on average, 10.7 years, different aspects of social competence moderated change
over one Yyear in scores for narcissism and impulsive conduct problems measured by the
APSD. The child’s self-rated social competence was associated with stability in scores
for narcissism, while teacher-rated social competence and peer-rated social preference
were associated with stability in impulsive conduct problems (Barry et al., 2008).
Furthermore, among men aged, on average, 13.9 years, poor parent-child
communication and higher levels of conduct problems were associated with elevated
parent-rated scores for interpersonal callousness, as measured by the Interpersonal
Callousness Scales, the CPS and additional items from the Child Behavior Checklist
(Achenbach, 1991), throughout adolescence (14-18 years) (Pardini & Loeber, 2008). In
another study of male adolescents, peer delinquency and physical punishment
interacted with mother-rated psychopathy scores on the CPS at age 13 to predict total
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score, interpersonal facet and antisocial facet scores on the interviewer-rated PCL:SV at
age 24, while family socioeconomic status interacted with age 13 scores to predict
affective facet and lifestyle facet scores at age 24. Delinquents with an initial low score
for psychopathic traits living in a family with low socioeconomic status, having
delinquent peers, and experiencing more physical punishment obtained higher scores
for psychopathic traits over time. Those with an initial high score for psychopathic
traits continued to obtain high scores regardless of other factors (Lynam, Loeber, &
Stouthamer-Loeber, 2008).

Factors that have been found to promote the development of psychopathic traits would
be expected to predict stability in psychopathic traits. These factors include criminal
activity (Campbell, Porter, & Santor, 2004), instrumental and reactive aggressive
behaviour (Frick & White, 2008), victimization by peers (Brendgen et al., 2008), lack
of fear (Blair, Peschardt, Budhani, Mitchell, & Pine, 2006), neuroticism (Lynam et al.,
2005), substance misuse (O'Neill et al., 2003), parents’ antisocial behaviour (Forsman
et al., 2008; Hussong et al., 2007), lack of behavioural inhibition, low fearfulness, low
level of anxiety (Loeber et al., 2001), conduct problem, ODD, ADHD, ineffective
parenting (Lynam, 1996). In a sample of school children aged, on average, 10.4 years,
psychopathy was assessed using parent- and teacher-rated APSD while among their
mothers psychopathy was measured by the Levenson Self-Report Psychopathy Scale.
There was a positive correlation (.22) between scores for psychopathic traits in the
child and both emotional detachment and callous-unemotional traits in the mother
(Loney, Huntenburg, Counts-Allan, & Schmeelk, 2007). Risk factors such as lack of
behavioural inhibition, low fearfulness and low anxiety emerge in childhood (Loeber et
al., 2001).

By contrast, there are a number of factors that have been found to prevent the
development of psychopathic traits. These factors include intelligence, especially
verbal intelligence (Burke et al., 2007), personality traits of extraversion, openness to
experience, agreeableness, and conscientiousness (Frick & Viding, 2009), and anxiety
(Dolan & Rennie, 2007).

To summarize, family socioeconomic status, poor parenting practices, parent-child
communication, physical punishment, initial severity of conduct problems, social
competence, and peer delinquency have been associated with stability or change in
scores for psychopathic traits. The few studies that have examined factors associated
with stability or change in psychopathic traits or other factors associated with
psychopathic traits have been conducted among children (Barry et al., 2008; Frick et
al., 2003) or male adolescents (Lynam et al., 2008; Pardini & Loeber, 2008). Hence,
there are few studies of girls (Frick et al., 2003) and of adolescents with antisocial
behaviour who would be expected to have higher scores for psychopathic traits than
those in community samples. More knowledge about factors influencing the stability or
change in psychopathic traits among both women and men is needed.

1.4.5 Psychopathic traits and antisocial behaviour among parents and

grandparents

Antisocial behaviour aggregates in families (Barnow, Ulrich, Grabe, Freyberger, &
Spitzer, 2007; Hussong et al., 2007). For example, in a longitudinal study, three
generations were studied, 411 boys (G2), their parents (G1) and their children (G3).
The presence of antisocial behaviour in G1 parents was associated with conduct
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problems both in their children (G2) and grandchildren (G3). Antisocial behaviour in
G2 as adults predicted G3 conduct problems. Some of the associations between
antisocial parents and antisocial children were mediated by parenting variables such as
authoritarian attitudes, poor supervision, inconsistent parenting (Smith & Farrington,
2004). The presence of an antisocial father predicted high scores for self-reported
aggression/delinquency, attention problems, and disruptive behaviour among their
adolescent sons (Barnow et al., 2007). Also substance use problems in parents and
grandparents predicted antisocial behaviour among children and grandchildren (Bailey,
Hill, Oesterle, & Hawkins, 2006). Children of parents with alcohol problems had an
increased risk for externalizing symptoms (Hussong et al., 2007), and grandparents’
substance use has been associated with similar problems among their grandchildren
(Bailey et al., 2006). While studies have examined antisocial behaviour including
SUDs among parents and their offspring (Bailey et al., 2006; Hussong et al., 2007), few
studies have examined psychopathic traits in different generations. One study found
that parental drug dependence was not associated with PCL:YV scores among their
adolescent sons (O'Neill et al., 2003). One study reported a positive correlation between
scores for psychopathic traits among school children and their mothers (Loney et al.,
2007).

To summarize, antisocial behaviours are transferred across generations and there are no
studies examining problem behaviour across two generations as a predictor of
psychopathic traits in a third generation. More knowledge about antisocial behaviour
across generations is needed.

1.4.6 The predictive power of psychopathic traits

Few studies have examined associations between psychopathic traits in adolescence
and outcomes other than aggressive behaviour and criminality. The results of these few
studies are generally inconsistent, for example, those on internalizing problems (Pardini
& Loeber, 2008; Schmidt et al., 2006) and suicidal behaviour (Sevecke, Kosson, &
Krischer, 2009). A recent study showed that among adolescent boys both CD and
psychopathic traits predicted substance use problems three years later, while among
girls only CD was associated with subsequent substance misuse (Wymbs et al., 2012).
In a meta-analysis of 21 studies, 15 of which focused exclusively on men, the PCL:YV
or the PCL-R predicted general and violent recidivism, more strongly among men than
women (Edens, Campbell, & Weir, 2007). Similarly, other studies of adolescents have
shown that the PCL:YV predicted violent behaviour (Gretton, Hare, & Catchpole,
2004; Murrie, Cornell, Kaplan, McConville, & Levy-Elkon, 2004), violent and non-
violent criminal convictions among males, and weakly or not at all among females
(Schmidt et al., 2006; Vincent, Odgers, McCormick, & Corrado, 2008). Few studies
have examined PCL:YV predictions after controlling for CD. One study showed that
the PCL:YV continued to predict future violent offending among adolescent males after
controlling for CD (Gretton et al., 2004). To summarize, there are few studies of the
predictive power of psychopathic traits for outcomes other than aggressive behaviour
and criminality and most existing studies have focused exclusively on men. Results of
studies examining the longitudinal associations between psychopathic traits and
internalizing problems and suicidal behaviour are inconsistent. More knowledge about
the predictive power of psychopathic traits for a wide variety of outcomes is needed to
refine developmental models.
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1.4.7 Gender differences in psychopathic traits

It is difficult to draw firm conclusions about gender differences in adolescent
psychopathic traits since most studies of psychopathic traits have been conducted
among men, although there has recently been an increase in studies of women. Studies
suggest that in adulthood, women present lower levels of psychopathic traits than men
(Cale & Lilienfeld, 2002). Results of studies of adolescents are mixed, with most
reporting higher levels of psychopathic traits among boys than among girls (Forth,
Brown, Hart, & Hare, 1996; Salekin et al., 2000; Schmidt et al., 2006; Schrum &
Salekin, 2006). Some studies, however, report no gender differences (Salekin & Frick,
2005). Gender differences in the levels of psychopathic traits may be explained by real
differences in the levels of the traits, or by varying presentation of the traits in the two
sexes. For example, it has been suggested that men present overt behavioural
manifestations that are diagnosed as ASPD, while women present somatization disorder
and histrionic PD (Cale & Lilienfeld, 2002). Importantly, no gender differences have
been reported in the factor structure of the PCL:YV (Jones, Cauffman, Miller, &
Mulvey, 2006).

Psychopathic traits may develop differently in women and men. In a recent study of the
associations between psychopathic traits and aggression and delinquency among girls
and boys no significant gender differences were found (Marsee, Silverthorn, & Frick,
2005). However, there was a stronger association between psychopathic traits and
relational aggression in women and between psychopathic traits and overt aggression in
men (Marsee et al., 2005). In studies of children with psychopathic traits, girls present
more internalizing problems and fewer externalizing problems than boys (Schmidt et
al., 2006). These gender differences decreased during adolescence (Cale & Lilienfeld,
2002). Further, there may be a gender difference in the predictive validity of the
PCL:YV, with weaker prediction of general and violent recidivism by the PCL:YV
among girls than among boys (Schmidt et al., 2006). Also, possible differences in the
development of psychopathic traits have been suggested (Salekin et al., 2000), with
ODD being more common among girls with elevated levels of psychopathic traits, and
CD being more prevalent among boys. More knowledge about gender differences in
associations between psychopathic traits and mental disorders, the development of
psychopathic traits, and factors influencing stability or change are needed to inform
developmental models.
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2 AIM

This thesis aimed to advance understanding of personality traits, and most particularly
psychopathic traits, among adolescents engaging in substance misuse. Knowledge of
these traits, their associations with current and future psychopathology and antisocial
and criminal behaviour, and their stability as adolescents’ transition to adulthood, is
needed to further understanding of the development of SUDs and to inform
interventions designed to reduce substance misuse.

2.1 SPECIFIC AIM OF EACH PAPER

Paper I. To examine associations between psychopathic traits and mental disorders
among adolescents who sought treatment for substance misuse. To examine antisocial
behaviour across three generations.

Paper I1. To study the concurrent and predictive validity of the Health-relevant
personality inventory (HP5i) and the Junior Temperament and Character Inventory
(JTCI) among adolescents who sought treatment for substance misuse.

Paper I1l. To examine stability in psychopathic traits over a five-year period and to
identify factors associated with stability of psychopathic traits in individuals who as
adolescents sought treatment for substance misuse.

Paper IV. To determine whether psychopathic traits measured in mid-adolescence
predict mental health, psychosocial, and antisocial/criminal outcomes five years later,
and to determine whether psychopathic traits predict these outcomes more strongly than
conduct disorder.
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3 METHOD

The present thesis has used data from a follow-up study of adolescents who contacted a
clinic in Stockholm for adolescents with a substance use problem. It is the only clinic in
Stockholm for adolescents (up to age 20) with a substance use problem, and provides
both in- and outpatient treatment. The study was initiated to increase knowledge about
adolescents with a substance misuse. Data collection started in 2004 and proceeded
during a 7-month period. There were three follow-ups, six months, 12 months, and five
years after inclusion (study design, see Figure 2). The present thesis used data from
three assessments, the initial assessment, the 12-months follow-up, and the five-year
follow-up.

3.1 PARTICIPANTS

3.1.1 Initial assessment

742 adolescents contacted the only substance misuse clinic in a large urban centre in
Sweden during a 19 week period in 2003. From among them, a random sample of 373
(50.3%) adolescents and their parents were invited to participate in the study. The final
sample included 180 clients (mean age = 16.8, SD= 1.85), 99 women (55%) with their
90 mothers and 52 fathers, and 81 men (45%) with their 72 mothers and 37 fathers.
There was a high rate of refusal to participate in the study. Hence comparisons between
61 clients who agreed to participate and 61 clients who refused to participate were
conducted. Those who participated in the study were younger at first tobacco use, less
likely to have been admitted through the emergency room, more likely to report that
their parents had psychiatric problems, and more likely to report being sexually abused
(for more detailed information see Hodgins et al., 2007). A majority of them (70%)
were Swedish. Most of the clients lived with a single mother (47%) or with both
parents (31%). They entered the clinic in different ways: (1) as a follow-up to a
previous visit (40%), (2) with a caregiver as an emergency due to intoxication or
serious substance use-related problems (31%), (3) for on-going treatment (individual,
family, or both; 12%), (4) by police after being found intoxicated in a public place
(12%), or (5) for planned inpatient assessment and treatment (3%). For 2% of the cases,
no information was available on the referral.

3.1.2 12-month follow-up

After 12 months 156 clients, 86 women (55%) and 70 men (45%) participated in the
follow-up by diagnostic interviews and self-assessments. There were no significant
differences between those who participated in the follow-up and those who did not
regarding sex, age, and depression, anxiety, CD, AUD, DUD and ASPD.

3.1.3 Five-year follow-up

Five years later, 146 clients, 85 women (58 %) and 61 men (42 %), completed
interviews. There were no significant differences between those who participated in the
follow-up and those who did not regarding sex, PCL:YV total score, proportions with
fathers or mothers with antisocial behaviour, scores for parental control and parental
solicitation, proportions with family poverty, maltreatment, criminal peers, diagnoses
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of CD, AUD, DUD, anxiety disorder, aggressive behaviour, convictions for non-violent
crimes, social difficulties, victimization by peers, and fearlessness. At initial
assessment, those who participated in the follow-up had reported higher mean scores
(M=2.01, SD=0.89) for parental disclosure than those who did not (M=1.39, SD=0.99;

t (158) = -3.16, p=.002), and a greater proportion had obtained low verbal IQ scores (3
(df=1) =5.47, p=.019).

16



usw gT/uswom ¢T
(zg=u) uonuny

usw TT/uswom ¢T
(yz=u) uonuny

usw TT/usawom QT
(Tz=u) uonmy

usw gg9/uswom 98

‘ugisap Apnis "z 24n314

uoneddiyed
paul|asp sjuald €61

s1943e} 26/51241ow 69T

sjualed 197

usw Q//uswom 98

usw Q//uswom 68

usw T8/usawom 66

Apnis aya
ul a1edidiped o}

SJualR 81T SIUSIP 9GT SIUaIP 6ST Sjusl|d 08T POMUAUI SIUBID €/ E
J1Ul]d 3sh 2Juelsqnsg
SIUdIP L
dn-moj|o} dn-moj|o} dn-moj|o} juswissasse 002
Jeah ani4 yauow gt Yjuow xis |eniu] ‘uwniny

17



3.2 MEASURES

Measures by clinical interviews, self-assessments, and official registers from the initial
assessment, the 12-month follow-up, and the five-year follow-up were used. At the
initial assessment both clients and their parents were assessed. On the 12-month follow-
up and the five-year follow-up the clients were assessed. Assessments covered a variety
of areas, for example personality, mental disorders, criminality, leisure time activity,
and relations to parents, siblings and friends. The present thesis included measures from
the initial assessment, the 12-month follow-up, and the five-year follow-up, for an
overview of which measures were used from each assessment see table 1. Below all
measures used in each paper of the thesis will be described.

3.2.1 Atinitial assessment
3.2.1.1 Clients

3.2.1.1.1 Psychopathic traits

The Hare Psychopathy Checklist: Youth Version (PCL:YV: Forth et al., 2003) is a 20-
item rating scale measuring psychopathic traits in adolescents (age 12 to 18). Each item
is scored 0 (consistently absent), 1 (inconsistently present), or 2 (consistently present).
The PCL:YV was rated by clinical psychologists, trained to use this instrument, and, as
recommended based on the interview and clinical files. Studies have shown that
psychopathic traits can be valid and reliable measured by the PCL:YV in both criminal
and non-criminal adolescent samples (for example Vincent et al., 2008; Kosson et al.,
2002). Inter-rater reliability calculated on 29 clients (12 women and 17 men) was good
for the PCL:YV total score (ICC= .86), acceptable for the interpersonal facet score
(ICC =.61), affective facet score (ICC =.74), and lifestyle facet score (ICC =.67); and
good for the antisocial facet score (ICC =.87). Total scores of psychopathic traits were
used in paper, I, 111, and 1V. In paper I scores of the three-factor model was used and in
paper 111 and 1V scores of the four-factor model was used.

3.2.1.1.2 Mental disorders

Clients age 17 and younger were interviewed by clinical psychologists using the
Kiddie-Schedule for Affective Disorders and Schizophrenia for School-Aged Children
- Present and Lifetime Version (K-SADS-PL:Kaufman et al., 1997). It is a diagnostic
interview covering mental disorders covering DSM-1V disorders (DSM-IV: The
Diagnostic and statistical manual of mental disorders, 1995) in children and
adolescents. Inter-rater reliability calculated on fifteen clients was high (for example,
CD/ODD, kappa = 0.82). Clients age 18 or above were interviewed following the
Structured clinical interview for DSM-IV axis | disorders (SCID-I: First, Spitzer,
Gibbon, & Williams, 1997) and the Structured Clinical Interview for DSM-1V axis 1l
disorders (SCID-II: First, Gibbon, Spitzer, Williams, & Benjamin, 1997). SCID-I is a
structured clinical interview for assessment of DSM-1V axis | disorders in adults. Inter-
rater reliability calculated on twelve clients was high (for example, CD/ODD,
kappa=0.82). SCID-II is a structured clinical interview for assessment of DSM-1V axis
Il disorders in adults. Symptoms of mental disorders were used in all four papers.

3.2.1.1.3 Personality

Clients answered the Junior Temperament and Character Inventory (JTCI), a 108-item
self-report measure of temperament and emerging personality characteristics used in

18



children and adolescents, scored either as “true” or “false” (Luby et al., 1999). The
instrument consists of four dimensions of temperament: novelty seeking (behavioural
activation, a genetic predisposition to being excitable, impulsive, quick-tempered),
harm avoidance (behavioural inhibition, a genetic predisposition to being cautious,
apprehensive, overly pessimistic), reward dependence (heritable tendency to
maintaining behaviours that previously have been associated with reinforcements and a
sensibility to social cues) and persistence (heritable tendency of maintaining behaviours
despite fatigue and lack of reward), and of four dimensions of character: self-
directedness (individual differences in autonomy), cooperativeness (individual
differences in identification with and acceptance of others), and self-transcendence
(individual differences in tolerating ambiguity and uncertainty). Self-transcendence
consists of two parts; fantasy (fantasy and daydreaming) and spirituality (spiritual
beliefs) (Luby et al., 1999). The JTCI has been validated among children (Asch et al.,
2009; Kerekes et al., 2010; Luby et al., 1999) and adolescents (Jonasson, 1999; Lyoo et
al., 2004; Schmeck et al., 2001). Scores of each subscales was used in papar II.

3.2.1.1.4 Intelligence

The Wechsler Intelligence Scale for children — third edition (WISC-I11: Wechsler,
2003) was used for clients age 17 and below, and the Wechsler adult intelligence scale
—revised (WAIS-R) was used for clients age 18 and above (Wechsler, 2008). Two
subtests, word list and block design, highly correlated with verbal and performance
intelligence were administered. Both instruments have repeatedly shown to be valid
and reliable (Wechsler, 2003, 2008). Scores of the two subtest were significantly
correlated (0.31, p=.000). In paper Il, a total score was calculated from the two subtests
to create a total score of intelligence and in paper 111 one subtest, word list was used as
a measure of verbal intelligence.

3.2.1.1.5 Poverty

Poverty was defined as the client’s family having received social welfare payments as
indicated by the Swedish Social Insurance Administration. Poverty was used in paper
1"l

3.2.1.1.6 Parenting practices

Clients responded to 16 questions covering three aspects of parenting practices:
parental control - parents control over the adolescent’s free time, friends, and money;
parental solicitation - if parents initiate conversations about the adolescent’s peers,
school, and free time; and parental disclosure - how much adolescents tell their parents
about peers, school, and free time. Responses were scored using a 5-point scale ranging
from “almost never” to “very often” (Stattin & Kerr, 2000). Item scores were summed
to provide total scores. Parenting practices was used in paper IlI.

3.2.1.1.7 Maltreatment

The revised Conflict Tactic Scales (Straus, Hamby, Boney-McCoy, & Sugerman, 1996)
were used to measure physical abuse of the client by mother and/or father. Each parent
and the client independently completed the questionnaires. Physical abuse was defined
as present if either parent or the client reported that the client was: hit with a fist or
kicked hard, hit on a part of the body other than the bottom with a hard object, thrown
or knocked down, grabbed around the neck and choked, beaten up, hit repeatedly very
hard, burned, threatened with a gun or knife. Item scores for clients and parents were
summed up to provide a total score. Maltreatment was used in paper Il1.

19



3.2.1.1.8 Social difficulty

Clients answered three questions about social difficulties that were scored present or
absent. Social difficulty was defined as having problems getting along with close peers,
workmates, and/or non-family members. Social difficulty was used in paper III.

3.2.1.1.9 Fearlessness

Clients completed the Child Fearlessness Scale (Andershed, 2003). It consists of seven
items (for example, There are persons | am afraid of; | am not afraid of anything; | am
never afraid when someone tries to scare me; Sometimes | am frightened by watching
scary things on TV or movies) with response alternatives ranging from 1 (“does not
apply at all”) to 4 (“applies completely”). Scores for the seven items were summed to
provide a total score. Fearlessness was used in paper I11.

3.2.1.1.10 Criminal peers

One item, “do you have criminal peers”, from the Structured Assessment of Violence
Risk in Youth (Borum, Bartel, & Forth, 2002), which is a risk assessment instrument of
violence, was rated absent or present. Criminal peers was used in paper Il

3.2.1.1.11 Victimization by peers

Clients answered seven questions about experiences of victimization by peers that were
scored as absent or present. Experiences of victimization by peers were defined as
being threatened or attacked by other adolescents, for example with weapons or without
reasons, and was coded present or absent. Victimization by peers was used in paper IlI.

3.2.1.1.12 Aggressive behaviour

Clients responded to 28 questions about aggressive behaviour in the previous six
months including the aggressive behaviour scale of the Youth Self-Report (Achenbach
& Rescorla, 2001). Self-reported aggressive behavior was defined as violent and/or
threatening behavior including physical threats towards others during the last year, for
example, carried weapons, physical abuse, forced others to give you money, or
participated in a fight. Item scores were summed to provide total scores. Aggressive
behaviour was used in paper IlI.

3.2.1.1.13 Non-violent crime

Clients reported on non-violent criminal activity over the past year and responses were
scored as absent or present. All other offences than violent offences were defined as
non-violent. Non-violent crime was used in paper IlI.

3.2.1.2 Parents

3.2.1.2.1 Parent antisocial behaviour

Parents completed an interview with a clinical psychologist trained to use SCID (First,
Spitzer, et al., 1997). When only one parent participated in the study, she/he reported on
symptoms of the other biological parent following a semi-structured interview, the
Family Interview for Genetic Studies (FIGs: Adolfsson & Forsgren, 1998). The FIGs
contains general questions about mental disorders and suicidality as well as specific
questions covering common mental disorders, and additional questions about criminal
behaviour in parents. Information about parents’ criminality was extracted from official
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files. Fathers’ and mothers’ antisocial behaviour was defined as the presence of
diagnoses of AUD, and/or DUD, and/or convictions for criminal offences. Parent
antisocial behaviour was used in paper | and I11.

3.2.1.2.2 Grandparent antisocial behaviour

Grandparent antisocial behaviour included measures of criminality, mental disorders
and substance use problems. The FIGs, which is a semi-structured interview, was
administered to parents to survey psychopathology in grandparents (Adolfsson &
Forsgren, 1998). The FIGs contains general questions about mental disorders and
suicidality as well as specific questions covering common mental disorders, and
additional questions about criminal behaviour in grandparents. A clinical psychologist
conducted the interviews. Grandparent antisocial behaviour was used in paper I.

3.2.2 12-month follow-up
3.2.2.1 Personality

Clients answered the Health-relevant Personality Inventory (HP5i), a short self-report
instrument consisting of 20 items developed for use in health research and rated on a
four-point Likert scale ranging from 1 (“does not apply at all”) to 4 (“applies
completely”) with five scales: antagonism (hostile behaviour), impulsivity (impulsive
behaviour), hedonic capacity (capacity to experience pleasure), negative affectivity
(experience of negative feelings), and alexithymia (inability to verbally express
emotions), for further description of the instrument see Gustavsson et al. (2003). The
HP5i has been newly developed and its reliability and validity have been shown, in an
adolescent community study (Gunnarsson et al., 2008), adults with long-term sick leave
(Gustavsson et al., 2003), and adult diabetes patients (Gustavsson et al., 2008). Item
scores were summed up to total scores of each scale, and were used in paper II.

3.2.2.2 Mental disorders

Clients were interviewed by clinical psychologists using the SCID (First, Spitzer, et al.,
1997). Twelve cases were rated independently by a second clinician and inter-rater
reliability was high (for example, CD/ODD, kappa=0.82) (further information, Hodgins
et al., 2007). Symptoms of mental disorders were used in paper II.

3.2.3 Five-year follow-up
3.2.3.1 Psychopathic traits

The Psychopathy Checklist — revised (PCL-R: Hare, 2003) is a 20-item rating scale for
the assessment of psychopathic traits in adults. Each item is scored 0 (consistently
absent), 1 (inconsistently present), or 2 (consistently present). Factor analysis identified
four factors similar to those composing the PCL:YV, interpersonal facet, affective
facet, lifestyle facet, and antisocial facet. PCL-R scores were rated by trained clinical
psychologists based on the interview and clinical files. The PCL-R has good validity
and reliability (Hare, 2003). Inter-rater reliability calculated on 12 clients (five women
and seven men) was good for the PCL-R total score (ICC=.99), acceptable for the
interpersonal facet (ICC =.79), affective facet (ICC =.85), and lifestyle facet (ICC
=.82); and good for the antisocial facet (ICC =.97). Scores of the PCL-R total score and
facet scores were used in paper IlI.
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3.2.3.2 Mental disorders

Clients were interviewed following the Structured clinical interview for DSM-IV axis |
disorders (SCID-I: First, Spitzer, Gibbon, & Williams, 1997) and the Structured
Clinical Interview for DSM-IV axis Il disorders (SCID-II: First, Gibbon, Spitzer,
Williams, & Benjamin, 1997). SCID-1 is a structured clinical interview for assessment
of DSM-1V axis | disorders in adults. 12 cases were rated independently by a second
clinician and inter-rater reliability was high (for example, CD, kappa=0.82, AUD,
kappa=0.83). Symptoms were summed to provide total scores for mental disorders.
Symptoms of mental disorders were used in paper IV.

3.2.3.3 Suicide attempt

Suicide attempts since the initial assessment were scored absent (0) or present
(occurred 1 or more times). Number of suicide attempt was used in paper IV.

3.2.3.4 Treatment

Information about treatment since the initial assessment was collected with the Life
History Calendar (LHC: Freedman, Thornton, Camburn, Alwin, & Young-demarco,
1988), from SCID I (First, Spitzer, et al., 1997), and from medical records. The clients
answered how many days they had been in treatment from 2004 until 2011. Treatment
was divided into two categories; treatment for substance misuse and treatment for other
mental disorders. Treatment for substance misuse included inpatient, outpatient, and
medical treatment for substance misuse. Treatment for other mental disorders covered
mental disorders except SUDs and aggressive behavior and included inpatient,
outpatient, and medical treatment for other mental disorders. Item scores were summed
up to provide total scores of number of days in treatment for substance misuse and
other mental disorders. Treatment was used in paper 1V.

3.2.3.5 Admission to psychiatric wards.

Number of admissions to psychiatric wards since the initial assessment was collected
from Patientregistret. Admission to psychiatric wards was defined as admissions to
psychiatric wards due to presence of at least one diagnosis of International Statistical
Classification of Diseases and Related Health Problems — tenth revision (ICD-10:
WHO, 2010) psychiatric diagnoses (f00-f99). It was withdrawn from Patientregistret
from 2004 to 2011. Number of admissions to psychiatric wards was used in paper 1V.

3.2.3.6 Psychosocial functioning.

The Global Assessment of Functioning Scale (GAF: DSM-1V, 1995) assessed
psychological, social, and occupational functioning. GAF scores range from 1 to
100.GAF scores was used in paper 1V.

3.2.3.7 Work/studies

The LHC (Freedman et al., 1988) documented work and studies. The number of
months worked/studied more than 30 hours/week since the initial assessment was
defined as an outcome. Number of months worked/studied was used in paper V.
3.2.3.8 School dropout

School dropout was coded as present if less than 7 years of school were completed.
School drop-out was used in paper 1V.
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3.2.3.9 Having a child at a young age

Clients reported whether or not they had children. Having a child at a young age was
used in paper IV.

3.2.3.10 Aggressive behaviour

The MacArthur Community Violence Instrument (Steadman et al., 1998) was
administered by interview, to report on all types of physically aggressive behaviours
towards others in the past six months. ltem scores were summed to provide a total
score. Aggressive behaviour was used in paper IV.

3.2.3.11 Violent crime

Eleven questions were asked about violent crimes over the past year. Information about
number of violent crime convictions was extracted from official Swedish criminal
records. Violent crimes were defined to include: participating in a fight down town,
carrying a weapon in school or down town, participating in beating someone up so
badly you think/know that the person required hospital treatment, hurting someone with
a knife, stiletto or similar, participating in forcing or threatening someone to do
something she/he didn’t want to do, started a fight without you or your friends being
threatened or assaulted first, kicking someone lying on the floor or kicking someone on
the head, threatening someone in order to steal, attempted or completed homicide or
manslaughter, criminal negligence causing death, assault resulting in death, assault on
official, assault, arson, robbery, kidnapping, stalking, harassment, unlawful threats,
rape, sexual assault, sexual molestation, sexual abuse of minors, incest, procuring, and
child pornography crimes. Item scores and number of convictions were summed.
Number of violent crime was used in paper IV.

3.2.3.12 Non-violent crime

Fifteen questions were asked about non-violent crimes over the past year. Information
about number of convictions for non-violent offences was extracted from official
Swedish criminal records. Offences not defined as violent were defined as non-violent.
Item scores and number convictions were summed. Number of non-violent crime was
used in paper IV.
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Table 1.
List of measures by clinical interview, self-assessments, and official files used in each
assessment.

Initial assessment  12-month Five-year
follow-up follow-up
Clients  Parents Clients Clients
Clinical interview
Psychopathic traits
Mental disorders
Intelligence
Maltreatment
Criminal peers
Criminality
Parent/grandparent mental disorders A
Suicide attempt
Treatment
Work/studies

¥4
¥4 ¥} ¥4

¥}

NENEEE

BEE B

Self-assessments
Personality
Parenting practices
Social difficulties
The child fearlessness scale
Victimization by peers
Aggressive behaviour
Criminality
Having a child at a young age

NENNERE

¥}

Official files
Social Insurance Administration ¥4
Patientregistret
Criminal records ]

BEE HEE
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3.3 PROCEDURE

When the clients first contacted the clinic, they and their parents were invited to
participate in the study. After a complete description of the study, and answers to their
questions, the client and each parent formally signed consents to complete interviews,
and questionnaires, to allow the research team access to their clinical files, official
criminal records, and social insurance records. Inclusion required that parents agreed
their daughter/son to participate, and at least one parent had to agree to participate.
Interviews were then scheduled with clients and each parent separately. The clients
were interviewed on average 39 days (SD=34 days) after inclusion in the study. None
of the clients was intoxicated during the interview. For participation in the study, clients
received a gift certificate worth 500 SEK for a department store and a cinema ticket,
and parents received a gift certificate worth 300 SEK. After 12 months the former
clients were contacted for an agreed follow-up, to complete interviews and
questionnaires.

Five years later, the former clients were contacted and asked to again participate in the
study. Those who agreed signed formal consents to complete interviews and
questionnaires, provide a sample of saliva for DNA extraction, and to allow the
research team to access their clinical files, criminal records, health records, and social
insurance records. Follow-up interviews were conducted, on average, 5.6 years
(SD=0.85) after the initial assessment. For participation in the follow-up, the former
clients received a gift certificate worth 500 SEK for a department store.

3.4 STATISTICAL ANALYSES
Below the statistical analyses will be described for each paper included in the thesis.

In paper | associations between PCL:YV scores (total score, scores of the interpersonal
factor, the affective factor, and the behavioural factor) and number of DSM-IV
symptoms (depression, anxiety, mood disorder, phobia, post traumatic stress disorder,
eating disorder, psychosis, ADHD, ODD, CD, ASPD, AUD, DUD, PD) assessed at the
initial assessment were examined by Pearson’s correlations. Regression analyses were
used to study if DSM-IV symptoms and parent and grandparent antisocial behaviour
was associated with PCL:YV total score and factor scores.

In paper Il statistical analyses were conducted separately for HP5i and JTCI. First, the
validity of each instrument was tested with Cronbach’s alpha and Pearson’s
correlations of each subscale. Second, the discriminant validity was explored by
calculating Spearman’s correlations between each subscale and the intelligence mean
score. Third, the convergent validity was examined by Spearman’s correlations
between scales and numbers of symptoms of depression, anxiety, CD, AUD, DUD, and
ASPD. In the statistical analyses, measures from the same interview occasion were
used, the JTIC was correlated to symptoms of mental disorders from the initial
assessment, and the HP5i to symptoms of mental disorder from the 12-month follow-
up. Assuming stability in the construct, intelligence measured at the initial assessment,
was used for exploring discriminant validity of the HP5i (data collected at the 12-
month follow-up). The predictive validity of the JTCI, was studied in two steps.
Spearman’s correlations were calculated between JTCI scale scores and symptoms of
mental disorders at the 12-month follow-up. Next, multiple regression analyses were
performed with symptoms of mental disorders (depression, anxiety, CD, AUD, DUD,
ASPD) at 12-month follow-up as dependent variable and JTCI scale scores and
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symptom of mental disorders at initial assessment. Statistical analyses have been
calculated for the total sample and by gender separately. Due to incomplete or missing
self-assessments 20-23 cases were omitted from the analyses of the HP5i and 11-15
cases from the analyses of the JTCI. In order to control for type 1 error, the level of
significance was adjusted by Bonferroni correction (f=a/n).

In paper 111 independent t-test and chi square statistics were used to estimate differences
between women and men. Three measures of stability were examined. Rank-order
stability in psychopathic traits over five years was calculated by a non-parametric test,
Kendall’s tau. Mean-level stability was measured by paired sample t-tests. Individual-
level stability was calculated to determine if scores had decreased, remained the same,
or increased using the reliable change index (RCI) (RC = (Xp-X1) / Sqif, Where X; = an
individual score at time 1, and x, = the same individuals score at time 2, and Sgis =
standard error of difference between the two test scores, computed by Sqitr = (2(Se)?)*.
RCI scores below — 1.96 or above 1.96 indicate reliable change (Christensen &
Mendoza, 1986; Jacobson & Truax, 1991). RCIs were re-calculated for clients with
total PCL-R scores of 0-10, 11-19, and 20 to 40. To study whether factors assessed at
the initial assessment predicted psychopathic traits five years later multiple regression
models were computed. Because of the small sample size, three initial models were
calculated that included family, individual, and antisocial characteristics assessed at the
initial assessment as predictors. A final model was calculated that included the
significant predictors from the three initial models controlling for the PCL:YV total
score. Similar analyses were conducted to examine predictors of PCL-R facet scores.
All models were re-run excluding two outliers on PCL:R scores as indicated by
studentized residuals > 2.

In paper 1V, characteristics of female and male clients were compared using t-tests and
chi square statistics. Binary correlations were calculated between predictor variables
(PCL:YV facet scores, number of CD symptoms) and outcome variables using
Kendall’s Tau. Multiple regression analyses were computed to examine outcomes
defined as continuous variables, and logistic regression models were calculated for
outcomes defined dichotomously. Due to outliers on the dependent variables, one case
was removed from all of the analyses, and six cases from analyses of number of
admissions to psychiatric wards. The first series of models estimated the independent
associations of PCL facet scores, with outcomes and took account of sex. By specifying
the four facet scores as predictors, the overlap between the facets was controlled,
thereby providing an independent estimate of the association of each facet with each
outcome. Model I included PCL facet scores. Model Il included facets scores, sex, and
an interaction term of the facet scores with sex. Interaction terms were included one by
one. A final model included significant predictors from models I and IlI. Similar
analyses estimated the associations of the number of CD symptoms with outcomes.
Finally, one model was calculated to determine whether the PCL facets that were
predictive of outcomes in the final model would remain after taking account of the
number of CD symptoms. In order to examine interaction terms the following variables
were dichotomized (low= score 0-2, high=score 3 or higher): antisocial facet, lifestyle
facet, and number of CD symptoms. Independent t-tests were calculated to estimate
significance of differences.
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3.5 ETHICAL PERMISSIONS
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4 RESULTS
The aims and results from each paper included in the thesis will be described below.

4.1 PAPER I ASSOCIATIONS BETWEEN PSYCHOPATHIC TRAITS AND
MENTAL DISORDERS AMONG ADOLESCENTS WITH SUBSTANCE
USE PROBLEMS

4.1.1 Aim

To examine the association between psychopathic traits and mental disorders, and to
study associations between psychopathic traits and familial problems across
generations among adolescent who have been treated for a substance use problem.

4.1.2 Results

PCL:YV total score was positively correlated to externalizing symptoms, for example,
ODD, CD, ASPD, AUD, DUD and PDs among both women and men. Each of the
three factor model (interpersonal, affective, and behavioural factor) showed positive
correlations to most externalising symptoms in both women and men. Among men,
there was a positive correlation between PCL:YV total score and number of symptoms
of depression and anxiety. The affective factor and the behavioural factor were
positively correlated to number of symptoms of depression and anxiety, while the
interpersonal factor was positively correlated to number of symptoms of depression.
Further, the behavioural dimension of psychopathy was predictive of externalizing
symptoms across gender. The interpersonal and affective dimension of psychopathy
predicted symptoms of ODD among women. Parent externalizing problems and
criminality problem predicted PCL:Y'V total score and affective and behavioural factor
score amongst women only.

4.2 PAPER Il THE VALIDITY OF THE HEALTH-RELEVANT
PERSONALITY INVENTORY (HP5I) AND THE JUNIOR
TEMPERAMENT AND CHARACTER INVENTORY (JTCI) AMONG

ADOLESCENTS REFERRED FOR A SUBSTANCE MISUSE
PROBLEM

421 Aim

The aim was to study the validity of two personality instruments, the Health-relevant
personality inventory (HP5i) and the Junior Temperament and Character Inventory
(JTCI) among adolescents with a substance use problem.

4.2.2 Results

Discriminant validity was demonstrated in both instruments’ scales lack of correlation
to intelligence. Two findings were in support of convergent validity: negative
affectivity (HP5i) and harm avoidance (JTCI) were positively correlated to number of
symptoms of depression and anxiety (r = .30 - .41); and impulsivity (HP5i) and novelty
seeking (JTCI) were positively correlated to number of symptoms of CD, AUD, DUD,
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and ASPD (r = .15 - .25). The predictive validity of JTCI was partly supported. Novelty
seeking was positively correlated to CD, AUD and DUD. When symptoms for mental
disorders at baseline were controlled for, only one scale, cooperativeness, predicted CD
after 12 months.

4.3 PAPER Il STABILITY OF PSYCHOPATHIC TRAITS FROM MID-
ADOLESCENCE THROUGH EARLY ADULTHOOD AND
PREDICTORS OF CHANGE

4.3.1 Aims

To examine stability in psychopathic traits over a five-year period, from mid-
adolescence to early adulthood, among women and men who as adolescents had
consulted a substance misuse clinic, and to identify factors that are associated with
change.

4.3.2 Results

Three measures indicated high stability of psychopathic traits across five years, from
mid-adolescence to early adulthood. Moderate to high rank-order stability was
observed for PCL total and facet scores among women and men. The mean total score
and mean scores for the interpersonal and affective facets decreased over the five-year
period among women and men. Lifestyle facet scores were stable among women and
increased among men. The scores for the antisocial facet remained stable across gender.
Psychopathic traits in early adulthood were predicted by two factors, levels of
psychopathic traits in mid-adolescence and aggressive behaviour. A DUD in mid-
adolescence independently predicted affective and lifestyle traits five years later.

4.4 PAPER IV DO PSYCHOPATHIC TRAITS ASSESSED IN MID-
ADOLESCENCE PREDICT MENTAL HEALTH, PSYCHOSOCIAL, AND
ANTISOCIAL/CRIMINAL OUTCOMES OVER THE SUBSEQUENT FIVE
YEARS?

441 Aim

The present study aimed to determine whether psychopathic traits assessed in mid-
adolescence predicted mental health, psychosocial, and antisocial/criminal outcomes
five years later and would thereby provide advantages over diagnosing CD.

4.4.2 Results

The antisocial facet score positively predicted the number of anxiety symptoms and
likelihood of receiving treatment for SUDs. Lifestyle facet and antisocial facet scores
negatively predicted GAF scores. By contrast, the interpersonal score and male sex
independently and positively predicted number of months worked/studied, as did the
interaction of lifestyle*sex indicating that among men, but not women, an increase in
lifestyle facet score was associated with less time worked/studied. Interpersonal scores
negatively predicted and antisocial scores positively predicted school drop-out.
Antisocial facet scores predicted number of ASPD, AUD, DUD, and violent and non-
violent criminality but much more strongly among men than women. Predictions from
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numbers of CD symptoms were similar. When number of CD symptoms was controlled
for lifestyle facet scores and antisocial facet score still negatively predicted GAF-score,
antisocial facet score positively predicted alcohol and drug disorder, and antisocial

facet score positively predicted aggressive behaviour, violent and non-violent crimes in

men.
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5 DISCUSSION

This chapter will briefly summarize findings from each paper and then draw
conclusions. Methodological considerations and clinical implications follow.

5.1 SUMMARY OF FINDINGS FROM EACH PAPER

5.1.1 Paper | Associations between psychopathic traits and mental
disorders among adolescents with substance use problems

Paper | documented associations between psychopathic traits and symptoms of mental
disorders among adolescents who consulted a clinic for substance use problems. The
PCL:YV total score was positively correlated with the number of concurrent mental
disorders, and the number of externalizing symptoms (CD, ODD, ASPD, AUD, and
DUD) in both women and men. The PCL:YV interpersonal and affective factors were
positively associated with symptoms of AUD and DUD among boys but not girls. By
contrast, among girls, the behavioural factor that indexes impulsive and irresponsible
behaviour was associated with symptoms of AUD and DUD. Scores for this
behavioural factor were associated with all externalizing symptoms except ODD
symptoms, among both girls and boys. Among girls, scores for both the interpersonal
and affective factors were associated with ODD, while among boys it was scores for
the behavioural factor that were associated with ODD symptoms. Few previous studies
have examined psychopathic traits and ODD symptoms. These results may be
interpreted to suggest that ODD symptoms reflect different psychopathic traits among
adolescent girls and boys.

Psychopathic traits and internalizing symptoms (depression, anxiety, and mood
disorder) were associated among the boys but not among the girls. Among the boys,
PCL:YV total, affective, and behavioural factor scores were positively correlated with
the number of symptoms of depression and anxiety, while the interpersonal factor score
was only positively correlated with depression symptoms. One possible explanation for
this difference between the girls and boys is that most of the girls obtained low
PCL:YV scores, thereby limiting the range of scores. Further, the girls presented, on
average, twice as many symptoms of depression as the boys. The results might be
specific to this sample and fail to generalize to samples with higher PCL scores.

This study showed that total PCL:Y'V scores, affective factor, and behavioural factor
scores, were positively correlated with parents’ externalizing problems and parents’
criminality among their daughters, but not among their sons. There was less evidence
of an association of antisocial behaviour across generations than expected based on the
evidence from previous studies that antisocial behaviour aggregates in the families of
antisocial males (Smith & Farrington, 2004). The results could be due to several
methodological factors including the absence of fathers from the sample, incorrect
reports of antisocial and criminal behaviours of the absent fathers by the mothers who
participated, and the high levels of antisocial and criminal behaviour among the sons.
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5.1.2 Paper Il The validity of the Health-relevant Personality inventory
(HP5i) and the Junior Temperament and Character Inventory
(JTCI) among adolescents referred for a substance misuse
problem

Paper Il provided new information about a recently developed instrument that assesses
the FFM, the HP5i, and extended previous findings of the validity of the JTCI in a
clinical sample of adolescents presenting substance use problems. The results of this
paper suggest that both the HP5i and the JTCI provide a personality profile in an
adolescent clinical sample, though some scales require further investigation. The
importance of assessing personality in a clinical sample of adolescents was
demonstrated. Traits measuring negative emotions were associated with internalizing
(anxiety, depression) symptoms, while traits measuring impulsivity and integration in
society were associated with externalizing (CD, AUD, DUD, ASPD) symptoms.
Further, adolescents with more symptoms of CD and ASPD rated themselves as more
hostile, consistent with previous findings showing a strong association of these traits
with aggressive and antisocial behaviour using different assessments of personality.
However, there was no correlation between symptoms of AUD and DUD and hostile
behaviour. The JTCI weakly predicted symptoms of mental disorders one year later.
Harm avoidance predicted symptoms of anxiety but not depression over 12 months.
One possible explanation for these results is that more than one-third of the sample
presented an anxiety disorder, while only 4.5% presented depression. After controlling
for the number of symptoms of mental disorders at first contact with the clinic, only
low scores for cooperativeness significantly predicted CD symptoms 12 months later.
Possibly, the strong associations between the numbers of symptoms that were present
when the adolescents first contacted the clinic and the number present one year later,
precluded identifying any associations between personality traits and symptoms of
mental disorder.

The findings from this study may have been affected by the low reliability of specific
scales of the HP5i (hedonic capacity, alexithymia) and the JTCI (persistence). Previous
studies of Swedish samples have reported similar problems with the dimension
persistence of the JTCI. Further, the HP5i was developed for use among adults in
research settings which may have influenced the validity of the instrument in the
present sample.

5.1.3 Paper Il Stability of Psychopathic Traits from Mid-adolescence
through Early Adulthood and Predictors of Change

Paper 111 extended knowledge about the stability of psychopathic traits among
individuals who as adolescents had sought treatment for substance use problems.
Psychopathic traits were shown to be stable over five years from mid-adolescence to
early adulthood among both women and men. In mid-adolescence when they first
contacted the clinic for substance use problems, the participants obtained scores for
psychopathic traits similar to those reported for adolescents with CD (Burke et al.,
2007; Forth et al., 2003). The boys obtained higher scores than the girls, consistent with
previous studies of adolescents (Penney & Moretti, 2007; Schrum & Salekin, 2006) and
adults (Vitale, Smith, Brinkley, & Newman, 2002). While there were no sex differences
in the interpersonal and lifestyle facet scores in adolescence, these scores were higher
among men than women five years later.
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Three measures of stability, rank-order, mean-level, and individual-level were
examined. Moderate to high rank-order stability was observed for total PCL and facet
scores among both women and men, suggesting that over five years most of the
participants maintained their position within the sample. Additionally, mean-level
stability was also evident among both women and men, inconsistent with evidence of
decreases in maladaptive traits in adolescence. There was stability in lifestyle facet
scores among women and an increase among men. Traits such as impulsivity,
stimulation seeking, irresponsibility, lack goals, parasitic orientation may not start to
decrease until individuals are older. As an individual matures these traits are expected
to decrease. Mean-level stability was observed in the antisocial facet scores despite the
fact that it would be difficult for young adults, aged on average 22, to obtain high
scores on this facet that includes items assessing serious criminal behaviour, serious
violations of conditional release, and criminal versatility. Thus, if a pattern of antisocial
behaviour was present by mid-adolescence, it persisted into early adulthood and if there
was little antisocial behaviour in adolescence it was unlikely to emerge in the
subsequent five years. Lastly, in general, individual PCL total and facet scores
remained stable over five years, both among women and men. Additionally, individuals
with a high PCL-R total score (20-40) at the five-year follow-up showed the greatest
stability.

The present study is one of few to have examined both individual and familial factors
associated with change in PCL scores. Yet, despite extensive clinical assessments and
information about the clients’ parents, few factors predicted change in psychopathic
traits over five years. The level of psychopathic traits in adulthood was predicted
primarily by the level of these traits in adolescence, male sex, and aggressive
behaviour. DUDs in adolescence, however, were independently associated with
affective and lifestyle facet scores in early adulthood.

5.1.4 Paper IV Do psychopathic traits assessed in mid-adolescence
predict mental health, psychosocial, and antisocial/criminal

outcomes over the subsequent five years?

Paper IV showed that in a sample of individuals who as adolescents sought treatment
for substance use problems, the PCL:Y'V assessed in mid-adolescence predicted not
only antisocial/criminal behaviour but also mental health and psychosocial outcomes in
early adulthood. Thus, the PCL:YV may provide useful information to clinicians
treating adolescents engaging in substance misuse. Further, facet scores were
differentially related to outcomes five years later. The antisocial facet score predicted
anxiety symptoms, substance misuse treatment, GAF scores, school drop-out, and all
antisocial outcomes including ASPD symptoms, AUD and DUD symptoms, aggressive
behaviour, violent and non-violent criminality. The interpersonal factor was associated
with time worked/studied, school drop-out, and ASPD symptoms, while the lifestyle
factor score was associated with GAF scores and time work/studied. Notably, the
affective facet score, often referred to as the core of psychopathy, was not associated
with any outcome. Thus the PCL:Y'V facet scores assessed in mid-adolescence
predicted a broad array of outcomes five years later.

The number of CD symptoms assessed in mid-adolescence also predicted outcomes

five years later, including anxiety symptoms, inpatient admissions, GAF score, school
drop-out, and all antisocial outcomes. Adolescents with the highest levels of antisocial
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behaviour indicated by either high antisocial facet scores or numbers of CD symptoms
were more likely than those with lower levels to receive treatment. Further, this was
one of the first studies of adolescents to examine long-term outcomes associated with
scores for psychopathic traits and CD symptoms. Both the PCL.:YV facets and CD
symptoms predicted antisocial outcomes more strongly among men than women
suggesting that among adolescent females other factors may contribute to maintaining,
and perhaps extending, antisocial behaviour. In general, the PCL:YV provided added
value over and above a diagnosis of CD.

The assessment of CD symptoms in mid-adolescence provides a wealth of information
about the onset and development of antisocial behaviour, and as the present study and
others, has shown, it predicts future antisocial/criminal behaviours, poor psychosocial
functioning and behaviours such as dropping out of school that have long term
consequences. The PCL:YV facet scores also predict these same behaviours, and may
provide additional information that is clinically useful.

5.2 CONCLUSIONS

This thesis aimed to advance understanding of personality traits, and most particularly
psychopathic traits, among adolescents engaging in substance misuse. Knowledge of
these traits, their associations with current and future psychopathology, and antisocial
and criminal behaviour, and their stability as adolescents’ transition to adulthood, is
needed to inform interventions designed to reduce substance misuse. Four findings
from the thesis are discussed below: (1) the validity of personality assessment of
adolescents in treatment for substance misuse; (2) the associations, both concurrent and
longitudinal, between psychopathic traits and symptoms of mental disorders among
individuals who as adolescents sought treatment for substance misuse; (3) the stability
of psychopathic traits from mid-adolescence to early adulthood; and (4) factors
associated with stability in psychopathic traits and the prediction of outcomes using the
PCL:YV.

5.2.1 Validity of personality assessment in adolescents

Two measures of personality, the HP5i and the JTCI, were shown to present adequate
validity when used among adolescents seeking treatment for a substance use problem.
Some of the subscales, however, were shown to require further study. As expected,
participants with externalizing problems rated themselves as more impulsive, quick-
tempered, and easily board. By contrast, individuals with internalizing problems rated
themselves as presenting higher levels of negative feelings. As has previously been
suggested in adults (Krueger & Markon, 2006) and adolescents (Tackett, 2006) these
results suggest that there are key traits that distinguish adolescents with internalizing
and externalizing problems. Interestingly, adolescents with more symptoms of CD and
ASPD rated themselves as more hostile. This result is consistent with findings from
previous research that established a firm association between aggressive and antisocial
behaviour (Frick & White, 2008). Reflected in paper I, as associations between
psychopathic traits and CD and ASPD symptoms was shown and in paper 111
aggressive behaviour was associated to stability in psychopathic traits over five years.
However, there was no association between symptoms of AUD and DUD and hostile
behaviour. Among adolescents who sought treatment for substance misuse, elevated
levels of symptoms of CD, AUD, and ASPD were associated with self-ratings of
intolerance, blaming others, and self-oriented (low cooperativeness), possibly reflecting
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their antisocial behaviour. While personality traits were only weakly associated with
symptoms of mental disorders both concurrently and over one year, they modify the
way in which symptomatic adolescents engage with, and respond to, treatment.
Assessment of personality traits increases knowledge about individual differences in
thinking, feeling and behaviour and may thereby modify the way in which symptomatic
adolescents engage with, and respond to, treatment but can also provide information
about a developing PD (Gaughan, Miller, & Lynam, 2012). For example, in treatment
of individuals presenting externalizing problems the trait impulsivity will be especially
important to consider as it may prevent them from participating in treatment, and to
complete a treatment program. Similarly, in the treatment of internalizing problems
negative emotions will need to be targeted as it may hamper treatment success.

5.2.2 Psychopathic traits and mental disorders

It was shown that PCL-YV scores were positively associated with the number of DSM-
IV diagnoses, including both externalizing and internalizing disorders. Positive
associations were observed between psychopathic traits and symptoms of externalizing
disorders (CD; ODD, ASPD, AUD, DUD) both cross-sectionally and over five years
among adolescents seeking treatment for a substance use problem. While some items of
the PCL:YV and PCL-R assess symptoms of CD and ASPD other items assess aspects
of personality traits not included in the DSM-IV criteria for CD and ASPD, for
example grandiosity, callousness, and impression management. Previous studies have
consistently found that children and adolescents with both elevated levels of
psychopathic traits and symptoms of CD present more severe conduct problems than
adolescents with CD and low levels of psychopathic traits, including aggressive
behaviour, and an elevated risk of persistent criminal offending (Hodgins et al., 2013;
Lawing et al., 2010; Moffitt, 1993).

Elevated levels of psychopathic traits and CD is a combination of conditions with
negative a prognosis (Frick, 2009; Hodgins et al., 2013). Findings from the present
study suggest that psychopathic traits are important to assess among girls with ODD.
There was a stronger association between PCL:YV total scores and ODD symptoms
than between ODD and CD symptoms among girls. Only 7% of the girls had a
diagnosis of ODD. These girls constitute a subgroup with an early onset of conduct
problems. Among girls, the interpersonal and the affective factor scores were correlated
with the number of ODD symptoms, while the lifestyle factor was associated with
number of CD symptoms. It has been suggested that the interpersonal and affective
factors better capture the syndrome of psychopathy in women (Schrum & Salekin,
2006). The findings of the present study support the possible importance of assessing
ODD symptoms among adolescent girls as they may reflect psychopathic personality
traits. Importantly, girls with high levels of psychopathic traits have been described as
less aggressive than boys, though they are defiant and antisocial (Salekin et al., 2000).
Different aspects of aggressive behaviour were related to psychopathic traits, relational
aggression in girls and overt aggression in boys (Marsee et al., 2005). Possibly, among
girls, ODD would be as important as CD for understanding the development of
psychopathic traits (Salekin et al., 2000). The present study suggested that different
aspects of psychopathy were related to substance misuse symptoms in women and men.
In women, the behavioural factor score was positively correlated with both AUD and
DUD symptoms. However, among the men all three PCL:Y'V factor scores were
positively correlated with AUD and DUD symptoms.
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Among males, a positive association was observed between psychopathic traits and
symptoms of internalizing disorders assessed concurrently in mid-adolescence. Mood
disorders have been associated with an increased risk for future antisocial behaviour
(Harrington, 2001; Kasen et al., 2001) emphasizing the importance of assessing
internalizing symptoms among adolescents presenting antisocial behaviour. Co-
occurring internalizing disorders may characterize subgroups with psychopathy. It has
been suggested that primary psychopaths present low levels of anxiety while secondary
psychopaths present high levels of anxiety (Farrington, 2005). Coping with negative
emotions is a challenge for individuals with internalizing symptoms, as was shown in
Paper | where negative emotions were positively associated with internalizing
symptoms. Among individuals with high levels of psychopathic traits, the lack of
negative emotions such as remorse and empathy is a problem. Hence, negative
emotions are important to asses.

5.2.3 Stability of psychopathic traits

Psychopathic traits, like other personality traits (Roberts & DelVecchio, 2000), showed
moderate to high rank-order stability from mid-adolescence to early adulthood among
women and men. Adolescent substance misuse treatment programs may benefit from
identifying clients presenting high levels of psychopathic traits and providing them
with specific interventions that take account of their personality. High levels of these
traits are associated with persistent violent criminality (Lawing et al., 2010) but also a
failure to engage in and to benefit from offender rehabilitation programs (Salekin,
Worley, & Grimes, 2010) and parent-training programs (Hawes & Dadds, 2005). It is
urgent to assess and attempt to reduce these traits in order to decrease treatment failure
and to prevent negative consequences.

Despite the extensive information available on the present clinical sample and their
parents, few factors assessed in mid-adolescence predicted psychopathic traits five
years later. Confirming the need to target psychopathic traits in treatment, few
predictors other than the initial level of these traits were associated with change in the
traits over five years. However, aggressive behaviour did predict psychopathic traits
five years later. The interplay between aggressive behaviour and antisocial behaviour is
not understood. Does the early onset pattern of aggressive and antisocial behaviour
promote these traits or vice-versa? It is known that young children with conduct
problems and high levels of psychopathic traits do not respond to punishment, an
impairment that also characterizes adults with psychopathy. Possibly, the trait of
callousness — the insensitivity to others — needs to be changed in order to reduce
conduct problems (Pasalich et al., 2012). Consistent with evidence that men show
higher levels of psychopathic traits than women, male sex was another predictor of
these traits in early adulthood.

Continuity in a personality trait may result, at least in part, from individuals creating
and selecting environments that promote the trait (Roberts et al., 2006). Consistent with
a previous study (Lynam et al., 2008), in the present study having peers who were
engaging in crime predicted scores for antisocial behaviour. Also, genetic factors have
been shown to contribute to individual set points which prevent change in personality
traits (Roberts et al., 2006). Twin studies have shown that the combination of
psychopathic traits and conduct problems is highly heritable in children age 7 and 9
(Viding, Blair, Moffitt, & Plomin, 2005; Viding, Jones, Frick, Moffitt, & Plomin,
2008). In the present study, no association was detected between parent antisocial
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behaviour and change in psychopathic traits; yet parent antisocial behaviour, especially
fathers’ antisocial behaviour, was common. These results suggest, but do not prove,
that the contribution of parent antisocial behaviour to offspring psychopathic traits
occurs prior to mid-adolescence.

Further, the expression of genes may be altered by environmental factors (Rutter,
Moffitt, & Caspi, 2006), such as physical abuse (McGowan et al., 2009). The present
study found no association between parenting practices, including physical
maltreatment, and change in psychopathy scores from mid-adolescence to early
adulthood. In most children, parenting practices have a strong influence on conduct
problems (Brestan & Eyberg, 1998) and maltreatment is associated with a variety of
negative outcomes (Scott, McLaughlin, Smith, & Ellis, 2012; Widom, 1989). By
contrast, children with high levels of psychopathic traits are less influenced by poor
parenting (Oxford, Cavell, & Hughes, 2003; Wootton, Frick, Shelton, & Silverthorn,
1997), fail to learn to modify their behaviour in response to punishment such as time-
out (Hawes & Dadds, 2005), and show blunted responses to maltreatment (Silva, Larm,
Vitaro, Tremblay, & Hodgins, 2012). The lack of association of parenting and
maltreatment with scores for psychopathic traits may simply have resulted from the
participants’ age — adolescents transitioning to adulthood. Further, the adolescents’
relationship with their parents in mid-adolescence was not associated with psychopathic
traits five years later. The stability of psychopathic traits from mid-adolescence to early
adulthood and the lack of understanding of factors promoting this stability is cause for
concern.

5.2.4 Predictive ability of psychopathic traits

The importance of assessing psychopathic traits was further supported by findings that
the levels of these traits in mid-adolescence predicted mental health, psychosocial
functioning, and antisocial/criminal behaviours five years later. Previous studies were
limited to examining PCL:YV predictions of antisocial and criminal behaviour (Gretton
et al., 2004; Murrie et al., 2004). However, the present study showed that the antisocial
facet score predicted anxiety symptoms, more strongly among women than men. This
result concurs with findings from other studies showing that both ASPD and CD are
associated with elevated rates of anxiety disorders (Hodgins, De Brito, Chhabra, &
Cote, 2010; Polier, Vloet, Herpertz-Dahlmann, Laurens, & Hodgins, 2012). Thus, these
co-morbid disorders may be relatively long-standing by adolescence and present a
challenge to clinics focused on substance misuse. The PCL:YV facet scores also
predicted poor psychosocial functioning and behaviours such as dropping out of school
that have long term consequences for the individual. Thus, assessment of these traits
may provide additional information over and above that provided by an assessment of
CD symptoms that is clinically useful. While maladaptive personality traits generally
decline from mid-adolescence to early adulthood (Blonigen et al., 2006; Johnson et al.,
2000; McGue, Bacon, & Lykken, 1993; Roberts et al., 2001), emerging evidence
including findings from the present thesis suggests that psychopathic traits are
relatively stable, and consequently will continue to be associated with anxiety, poor
psychosocial functioning, and antisocial/criminal behaviours in adulthood.
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5.3 METHODOLOGICAL CONSIDERATIONS

The studies composing this thesis are characterized by several strengths. One, this is a
clinical sample that included both women and men who as adolescents sought
treatment for substance use problems at the only clinic within a large urban centre in
Sweden to offer such service. The sample was previously shown to be representative of
the clinic population and the prevalence and types of mental disorders that had onset
prior to substance misuse were similar to those reported in both clinical and community
samples of adolescents with substance use problems in many countries. Two, gold-
standard instruments were used to assess the participants and their parents administered
by clinicians specifically trained to use each instrument. Further, the instruments were
age appropriate, for example, the K-SAD-PL, SCID, PCL:YV, and PCL-R. Inter-rater
reliabilities for the diagnoses were high. Third, extensive clinical assessments of the
participants and their parents were available to examine associations between
personality traits and mental disorders and to search for factors associated with scores
for psychopathic traits. Four, biological measures were used to assure that interviews
were not undertaken when participants were intoxicated. Five, subject attrition over
five years was low, and some information was available on the ex-clients who did not
participate in the five-year follow-up showing that at first contact with the clinic they
presented elevated levels of antisocial and criminal behaviour and that they continued
to do so throughout the follow-up period. Thus, the results of Papers 111 and IV may
have been affected by the absence of ex-clients with high PCL scores.

Several limitations characterize the studies in the thesis. One, the sample is relatively
small, thereby limiting the questions that can be addressed and the types of analyses
that are undertaken. Also, the small sample size may have affected predictions of
antisocial/criminal behaviour among women. The young age of the participants at
follow-up may also have affected PCL-R scores, especially scores on items assessing
criminal history at the five-year follow-up. Two, the estimates of the prevalence of
mental disorders and criminal behaviour among parents, and most particularly among
grandparents, may not have been accurate. When the adolescents first contacted the
clinic many fathers refused to participate. Information about these men was obtained
from their partners. Similarly, information about grandparents’ problem behaviour was
obtained from parents and may not be accurate, though assessments were made using a
validated instrument (the FIGs: Adolfsson & Forsgren, 1998) that was designed to
gather information about mental disorders among relatives. Another weakness of the
studies may have been the failure to assess ADHD. However, several considerations
lead to the decision not to invest heavily in diagnosing ADHD. Assessment of ADHD
is difficult and time consuming. Further, much previous research has shown that
ADHD is not associated with substance misuse and other forms of antisocial behaviour
except when it is co-morbid with CD (Mannuzza, Klein, & Moulton, 2008; Mordre,
Groholt, Kjelsberg, Sandstad, & Myhre, 2011; Satterfield et al., 2007). Four, some sub-
scales of the two personality instruments, HP5i and JTCI showed low Cronbach’s
alphas, thereby demonstrating limited usefulness. In line with previous research, the
subscale persistence (JTCI) showed low Cronbach’s alpha (Asch et al., 2009). It may
be that too few items are included in these sub-scales (John & Soto, 2007), or the
problem may be specific to Swedish samples as similar estimates were previously
reported (Jonasson, 1999). Five, the predictive ability of HP5i could not be examined.
Six, the regression analyses aimed at identifying predictors of PCL-R scores in early
adulthood included multiple predictors and few subjects. Most predictors were
dichotomized, thereby failing to provide information on severity. Seven, no information
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was available about whether treatments in the follow-up period were involuntary, under
civil, or criminal court orders. Another limitation evident in Paper 11 was the large
number of correlation analyses that increased the risk of type 1 error. A Bonferroni
correction was applied in order to control for type 1 error, but when this correction is
applied to small samples it may be too strict.

5.4 CLINICAL IMPLICATIONS

Findings from the present thesis have implications for the assessment of adolescents
with antisocial behaviour including substance use problems and also for the training of
clinical staff. The assessment of personality traits provides information about the
thoughts, feelings, and behaviour of the individual which in turn have consequences for
their everyday lives and, as well, for their mental health. Such information may be used
to increase engagement with treatment and also to adapt treatments to the adolescents’
personality.

The associations that were observed between personality traits and psychopathology
highlight the importance of a valid tool to assess personality among adolescents in
treatment for substance use problems. The results from Paper Il are consistent with
those from Papers | and IV in showing that personality traits, even psychopathy traits,
are associated with symptoms of disorders. Further, given the stability of psychopathic
traits shown in Paper I11, screening for personality in addition to assessing mental
disorders when adolescents first contact the clinic would provide information useful for
tailoring treatments to adolescents’ characteristics. Additionally, there is a need for
interventions that focus on specific personality traits, for example, interventions that
reduce impulsivity might positively impact other externalizing symptoms, while
interventions that reduced negative emotions may positively impact symptoms within
the internalizing spectrum.

Two measurements of personality, the HP5i and the JTCI, showed sufficient validity to
be used with clinical samples of adolescents, but some scales need further refinement.
Both instruments are self-assessments and easy to administer. Only the JTCI was
developed for use among adolescents. Training clinicians to use information from these
instruments may provide them with a better understanding of the personality profiles of
the adolescents and may provide information about a developing PD.

The PCL:YV was developed to assess psychopathic traits among adolescents. While it
is commonly used in criminal and forensic settings, it is not used in clinics treating
adolescents for substance use problems. The results of the present studies show,
however, that these adolescents present levels of psychopathic traits that are higher than
those in the general population and that these traits do not change after mid-
adolescence. Many studies have shown that children (Hawes & Dadds, 2007),
adolescents (O'Neill et al., 2003), and adults (Roche, Shoss, Pincus, & Menard, 2011)
with psychopathic traits fail to engage in and to benefit from treatment. The findings
from Paper IV highlight the importance of assessing psychopathic traits among
adolescents seeking treatment for substance use problems so as to isolate the factors
associated with a failure to engage with treatment and to provide specific interventions
aimed at reducing these factors. Additionally, psychopathic traits are associated with
multiple negative outcomes again highlighting the importance of assessing these traits
among adolescents with a substance use problem. Interventions are needed to attempt
to reduce these traits among adolescents. The results of Paper Il indicated that among
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men, both aggressive behaviour and DUD may be contributing to the stability of
psychopathic traits.

The PCL:YYV provides a thorough assessment of psychopathic traits based on both an
extensive interview and clinical and criminal files. For example, it assesses pathological
lying and manipulation. Knowing about these attributes allows clinicians to better judge
the usefulness of adolescents’ self-reports. If levels of these and other psychopathic
traits are high, scepticism on the part of clinicians may also be warranted with regard to
pronouncements of future projects, including participation in treatment. Unrealistic and
grandiose plans, and a lack of future goals, are specifically assessed with the PCL:YV.
The assessment of psychopathic traits identifies adolescents with an increased risk for
persistent antisocial behaviour in adulthood. Further, much research has shown that
individuals with psychopathic traits require interventions distinct from other antisocial
individuals with low, or no, psychopathic traits.

The results of Paper IV highlight the importance of the results of Papers I, Il, and 111 by
showing that psychopathic traits assessed in mid-adolescence remained stable for the
next five years among both women and men who as adolescents sought treatment for a
substance use problem. Since psychopathic traits remain stable, assessment in mid-
adolescence remains relevant for treatment over the coming years. Thus, assessing
psychopathy in mid-adolescence provides a great deal of information relevant for
treatment. A number of questions emerge for future studies. Are other personality traits
as stable in this period as the psychopathic traits? Are some personality traits promoting
mental disorders and/or antisocial and criminal behaviours while others are limiting
these behaviours?

5.5 FUTURE DIRECTIONS

Clinical services for adolescents with antisocial behaviour need to assess psychopathic
traits. Studies must then determine whether the use of psychopathy trait assessments
have an impact on the treatments that are provided to such adolescents, and on mental
health, psychosocial, and antisocial/criminal outcomes. Additionally, studies are needed
to determine whether knowledge of adolescents’ psychopathic traits can be used to
promote engagement in treatment.

Only prospective investigations will determine which comes first, the psychopathic
traits or the symptoms of externalizing and internalizing disorders that were observed
among this sample of adolescents seeking treatment for substance misuse and the
manner by which the traits and symptoms interact with each other over time. Given the
associations between these traits and symptoms of disorders in mid-adolescence that
were observed in Paper |, the stability of psychopathic traits shown in Paper 111, and
the associations of these traits with mental health, psychosocial and antisocial/criminal
outcomes in early adulthood shown in Paper 1V, prospective studies, beginning in early
childhood, are needed to further understanding of the interplay between psychopathic
traits and the development of externalizing and internalizing disorders. Does the early
onset pattern of aggressive and antisocial behaviour promote these traits or vice-versa?
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Objectives. The aim of this study was to examine the association between
psychopathic traits and mental disorders and to study associations between
psychopathic traits and familial problems across gender.

Design. This is a cross-sectional study.

Methods. One hundred and Eighty adolescents seeking help at a substance abuse
treatment clinic (99 girls, 81 boys) and their parents (165 mothers, 90 fathers) were
studied. The assessment included Psychopathy checklist: Youth version (PCL-YV) and
SCID I/l or Kiddie-Sads-Present and Lifetime Version (K-SADS-PL).

Results. Across gender, there was a positive correlation between externalizing
symptoms and PCL-YV score. Among boys, there was a positive correlation between
internalizing symptoms and PCL-YV score. Further, the behavioural dimension of
psychopathy was predictive of externalizing symptoms across gender. The
interpersonal and affective dimension of psychopathy predicted oppositional defiant
disorder (ODD)-symptoms among girls. Parent problem behaviour predicted PCL-YV
score amongst girls only.

Conclusions. Psychopathic traits do not only exist among adolescents who are
identified because of their criminal behaviour. There were gender differences in the
association between symptoms and psychopathic traits. It is suggested that different
dimensions of psychopathy predisposed substance use for girls and for boys, and that ODD
is particularly important in the expression of psychopathic traits among girls. This study
showed transmission of antisocial behaviour between two generations among girls.

Psychopathy can be described as a personality disorder with three dimensions:
interpersonal (e.g. egocentric, manipulative), affective (e.g. shallow emotions, lacks
anxiety), and behavioural (e.g. impulsive, risk-taker). Although still controversial,
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childhood manifestation of psychopathy has been shown as early as in 6-10 year-olds
(Corrado, Vincent, Hart, & Cohen, 2004; Johnstone & Cooke, 2004) with the similar
three dimension factor structure found in adults (Hare, 2003; Salekin & Frick, 2005).

Cleckley’s (1941) conceptualization of psychopathy as a mental disorder where
psychopaths are immune from anxiety and worry that regular people encounter and
from other co-occurring mental disorders have not found support in recent studies. In
childhood/adolescence, prevalence of comorbidity is thought to be more common than
in adulthood (Lynam & Gudonis, 2005). A positive association between psychopathy
and externalizing rather than internalizing problems has been shown among children,
adults (Lynam & Gudonis, 2005) and adolescents (Kosson, Cyterski, Neumann,
Steuerwald, & Walker-Matthews, 2002; Murrie & Cornell, 2000). Two studies of
adolescent psychiatric inpatients have shown positive associations between psycho-
pathy scores and conduct disorder (CD), delinquent behaviours, impulsiveness,
substance abuse and a negative association with anxiety (Murrie & Cornell, 2000; Myers,
Burket, & Harris, 1995). Further, two studies on juvenile delinquents, (one of which
only included males), revealed positive correlations between scores on The Hare
psychopathy checklist: Youth version (PCL-YV) and symptoms of CD, attention-
deficit/hyperactivity disorder (ADHD), oppositional defiant disorder (ODD) and anxiety
or depression (Kosson et al., 2002; Salekin, Neumann, Leistico, DiCicco, & Duros,
2004). Lastly, a study with male adolescents referred to substance abuse treatment
showed no association between psychopathic characteristics and substance use,
depression or anxiety (O’Neill, Lidz, & Heilbrun, 2003b). Taken together, the results
show some inconsistency, suggesting the need for more research to clarify associations
and possible mediating factors between traits of psychopathy and externalizing and
internalizing behaviour.

The current gaps could be described in the following way: First, there is limited
information about psychopathic traits in different populations with reference to gender,
as most studies are carried out among incarcerated male adolescents (e.g. Edens,
Campbell, & Weir, 2006; Neumann, Forth, Kosson, & Hare, 2006). Results of recent
studies are inconclusive; gender differences have been suggested both in the prevalence
of psychopathic traits, and the association between psychopathic traits and mental
disorders (Marsee, Silverthorn, & Frick, 2005; Penney & Moretti, 2007; Schmidt,
McKinnoon, Chattha, & Brownlee, 2006). There is evidence for a different expression of
psychopathy in girls where the interpersonal and affective features of psychopathy
better capture psychopathy among girls than the behavioural features (Schrum &
Salekin, 2006) and the predictive validity of criminal recidivism of the PCL-YV is weaker
among girls (Odgers, Reppucci, & Moretti, 2005; Schmidt et al., 2006).

Second, previous studies of the association between psychopathy and mental
disorders have showed inconsistent relationships between internalizing disorders and
the three dimensions of psychopathy. These findings merit further investigation since,
there is a well-documented connection between anxiety and antisocial behaviour in
children and adolescents (Frick, Lilenfeld, Ellis, Loney, & Silverthorn, 1999). Previous
studies have suggested a positive association between the behavioural dimension of
psychopathy and anxiety among males (Das, de Ruiter, Lodewijks, & Doreleijers, 2007;
Mailloux, Forth, & Kroner, 1997) as well as a negative association between the
behavioural as well as the affective dimension and anxiety among males (Dolan &
Rennie, 2007; Hale, Goldstein, Abramowitz, Calamari, & Kosson, 2004).

Third, the downward extension of the transmission of psychopathy is uncertain. It
has been suggested that the transmission of externalizing disorders can take a different
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expression in the next generation (Hicks, Krueger, lacono, McGue, & Patrick, 2004).
Antisocial behaviour are known to run in families (e.g. Barnow, Ulrich, Grabe,
Freyberger, & Spitzer, 2007; Hussong et al., 2007) and grandparent substance use has
been associated with grandchild problem behaviour (Bailey, Hill, Oesterle, & Hawkins,
2006). However, in one study, parental drug dependence was not correlated to PCL-YV
score among male adolescents (O’Neill et al., 2003b) while results of other studies have
revealed that family factors contributed to the development of the behavioural and the
affective dimension of psychopathy, while the interpersonal dimension was
independent of family history (Larsson, Andershed, & Lichtenstein, 2006; Loney,
Huntenburg, Counts-Allan, & Schmeelk, 2007). Consequently, antisocial behaviours are
transferred across generations and to the best of our knowledge there are no studies
examining problem behaviour across two generations as a predictor of psychopathic
traits in a third generation.

To summarize, previous research lacks information in three important areas
pertaining to adolescents: (1) gender differences in the association between
psychopathic traits and a broad array of mental disorders, (2) studies of clinical
samples with female and male participants who are not identified because of their
criminal behaviour, and (3) studies across three generations regarding mental disorders
in relation to psychopathic traits across gender. The aim of the present study was to
examine the association between psychopathic traits and mental disorders among
adolescents who have been referred to a substance use treatment clinic due to
substance use problems. Further aims were to study associations between psychopathic
traits and familial problems and possible gender differences across all areas of
investigation.

Method

Participants

The present study is part of a larger investigation, a prospective follow-up study of
adolescents referred to a substance abuse treatment clinic due to their substance use
problems. Seven hundred and forty-two adolescents visited the clinic during a period
of 19 weeks in 2004. From this initial population, a random sample was made.
Inclusion required that at least one parent agreed to participate. The sample included
180 adolescents (99 girls and 81 boys) and their parents (165 mothers and 90 fathers).
The adolescents ranged in age from 12-20 with a mean of 16.8 (SD = 1.85). A majority
of the adolescents (70%) were Swedish. Most of the adolescents lived with a single
mother (47%) or with both parents (31%). The participants entered the clinic in
different ways: (1) as a follow-up to a previous visit (40%), (2) with a caregiver as an
emergency due to intoxication or serious substance use-related problems (31%), (3) for
ongoing treatment (individual, family, or both; 12%), (4) by police after being found
intoxicated in a public place (12%), or (5) for planned inpatient assessment and
treatment (3%). For 2% of the cases, no information was available on the referral.

Measurements
Adolescents

Psychopatbic traits. The Hare PCL-YV (Forth, Kosson, & Hare, 2003) was used to
measure psychopathic traits. This is a 20-item rating scale for the assessment of
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psychopathic traits in adolescents (age 12-18) based on the adolescent’s functioning
since, late childhood and early adolescence. The PCL-YV has proven good validity and
reliability in non-incarcerated adolescent males (Kosson et al., 2002) and to a less extent
among juvenile adolescent girls (Das, de Ruiter, & Doreleijers, 2008). Each item of the
PCL-YV scores either zero (the characteristic is consistently absent), one (characteristic
is inconsistently present), or two (characteristic is consistently present). Factor analyses
of the adult version PCL-R, have produced two-, three- and four-factor models (Cooke &
Michie, 2001; Hare, 2003). Factor analysis of the PCL-YV have failed to show support for
the two-factor model, though it produced support for the three- and four-factor model
(Neumann et al., 2006). The three-factor model is a 13-item version of the PCL-R that
places less emphasis on criminality (Cooke & Michie, 2001) and consists of: Factor I
(arrogant, deceptive interpersonal) range from score 0 to 8; Factor II (deficient affective
experience) range from score 0 to 8; and Factor III (impulsive, irresponsible behaviour)
range from score O to 10. In this study, the PCL-YV score was rated by a trained clinical
psychologist based on the clinical interview and the clinical files when available.

Mental disorders. Mental disorders were assessed according to the Diagnostic and
statistical manual of mental disorders (DSM-IV; American Psychiatric Association,
1994). Adolescents age 17 or above were assessed by the structured clinical interview
for DSM-IV axis I disorders (SCID-I) and DSM-IV axis II disorders in adults (SCID-II; First,
Gibbon, Spitzer, Williams, & Benjamin, 1997; First, Spitzer, Gibbon, & Williams, 1997)
and for adolescents less than 17 years old, the Kiddie-sads-present and lifetime version
(K-SADS-PL) was used (Kaufman et al., 1996). Additionally, as the assessment of ADHD is
time-consuming, the adolescents were asked whether she or he had been diagnosed
with ADHD, if so, that information was coded as presence of a diagnosis. The assessment
of mental disorders was made by either a child psychologist (K-SADS-PL) or a clinical
psychologist (SCID I/ID).

Parents

Family problem bebaviour. Family problem behaviour included measures of
criminality, mental disorders and substance abuse. Parent criminal record was
collected from the criminal register with national coverage. Parent mental disorders
including substance abuse were assessed by the SCID I (First, et al., 1997). The family
interview for genetic studies (FIGs), which is a semi-structured interview, was
administered to parents to survey psychopathology in absent parent and grandparents
(Adolfsson & Forsgren, 1998). The FIGs contains general questions about psychological
disorders and suicidality as well as specific questions covering common psychiatric
problems, and additional questions about criminal behaviour in grandparents. A clinical
psychologist conducted the interviews.

Procedure

The interviews took place at the clinic. Three well-trained clinical psychologists
conducted the interviews. The adolescents were, on average, interviewed 39 days
(SD = 34) after intake into the study. None of the participants was intoxicated during
the interview. Self-ratings took place after the interview. Parents were interviewed, and
if only one parent consented to be part of the study, the present parent was given
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questions about the other parent. Participants were asked for permission to extract
information from the criminal register. For participation in the study, all participants
were reimbursed with gift certificates.

For the PCL-YV, inter-rater reliability was found to be high (ICC = .86). For the
analyses, the three-factor model was used. Hence, the total score of PCL-YV was based on
the 13-item model. Due to low prevalence rates of specific diagnoses, groups of diagnosis
were constructed to enable data analysis. The following groups were constructed:
Depression included major depressive disorder, dysthymic disorder, depression nos:
Anxiety included panic disorder, separation anxiety disorder, obsessive-compulsive
disorder, anxiety nos: Mood disorders included hypomania, bipolar disorders: Phobia
included social phobia, specific phobia: Eating disorders included anorexia, bulimia,
eating disorder nos: Personality disorders included borderline personality disorder,
narcissistic personality disorder, avoidant personality disorder, personality disorder nos.
A specific psychiatric diagnosis was only included in the analyses if the prevalence
was higher than 5%. Karolinska Institute Research ethics committee Nord at
Karolinska hospital 2003-12-01 has approved this study (DNR03-543).

Statistical analyses

A Pearson’s correlation was used to examine associations between PCL-YV score and
DSM-IV symptoms. Regression analysis was used to explore the association between the
three factors of PCL-YV and DSM-IV symptoms as well as familial problem behaviour and
PCL-YV score.

Results

PCL-YV score and mental disorders
The distribution of PCL-YV score differed among girls and boys (see Table 1). The
PCL-YV scores ranged from 2 to 24 among the girls and from 1 to 24 among the boys.

In Table 2, correlations between DSM-IV symptoms of each diagnosis and PCL-YV
total and factor score are shown. Among the girls, PCL-YV correlated with externalizing
symptoms while among the boys both internalizing and externalizing symptoms were
found to correlate to PCL-YV score. Overall, there was a problem with type 1 errors due
to the large amount of correlations made. However, it is thought that the exploratory
approach of this study warrants this. Additionally, a regression analysis examined
associations between the PCL-YV score and number of DSM-IV diagnoses for girls and
boys, respectively (data not shown). A significant model emerged for number of DSM-IV
diagnoses for the girls (F 97 = 13.24, p < .001), adjusted R? =0.11, and for the boys
(F179 = 29.41, p < .001), adjusted R? =0.27. As an example, for an increase of five-
points in total PCL-YV score, the number of DSM-IV diagnoses increased with close to
one diagnosis (0.8) for girls and (0.7) for boys. Across gender, the three most common
DSM-IV diagnoses were depression, CD, and alcohol use disorder (AUD), suggesting a
clear overall connection between psychopathy scores and number of psychological
disorders.

By using regression analysis, the PCL-YV scores’ capacity to predict the number of
DSM-IV symptoms was tested. Only DSM-IV symptoms that correlated significantly with
either PCL-YV total score or factor score in Table 2 were included in the analyses. As
presented in Table 3, Factor III scores (impulsive, irresponsible behaviour) predicted
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Table |. Characteristics of the adolescents

Diagnosis (%) Symptoms M (SD)
Girls Boys XA(df = 1) Girls Boys
Mental disorders'
DEP 64 395 10.4 17* 4.10 (2.83) 2.22 (2.43)
ANX 34 10 14.9 [+ 2.88 (4.68) 0.94 (2.23)
MOOD 2 I 0.17 0.43 (0.95) 0.33 (0.84)
PHOBIA 47.5 17.5 18,127 3.18 (2.92) 1.20 (1.83)
PTSD 13 25 6.63* 3.84 (4.15) 1.25 (2.13)
ED 22 I 17.6 1%+ 1.15 (1.92) 0.04 (0.25)
PSY 7 6 0.24 0.28 (0.86) 0.19 (0.59)
ADHD 4 I 332 0.59 (1.64) 1.45 (3.19)
ODD 7 6 0.06 2.36 (2.42) 2.06 (2.21)
CD 43.5 63 6.15% 2.85 (2.90) 3.90 (3.36)
ASP | 12.5 7.32%% 0.40 (1.04) 1.24 (1.76)
AUD 44.5 48 0.25 2.19 (2.66) 1.84 (2.16)
DUD 36.5 37 0.009 223 (3.29) 1.85 (2.68)
PD 8 5 2.54 2.57 (2.83) 1.74 (2.21)
Girls M (SD) Boys M (SD)
PCL-YV
Total score 9.27 (3.96) 11.63 (5.04) t (178) = —3.43**
Factor | 2.66 (1.42) 3.31 (1.69) t (178) = —2.80%*
Factor Il 2.33 (1.89) 3.24 (1.99) t (178) = —3.13*%*
Factor IlI 4.28 (1.70) 5.08 (2.23) t (178) = —2.66**

Note. DEP, depression; ANX, anxiety; MOOD, mood disorder; PTSD, Posttraumatic stress disorder;
ED, eating disorders; PSY, Psychosis; ADHD, Attention deficit/hyperactivity disorder; ODD,
oppositional defiant disorder; CD, conduct disorder; ASP, antisocial personality disorder; AUD,
alcohol use disorder; DUD, drug use disorder; PD, personality disorder.

' DEP included major depressive disorder, dysthymic disorder and depression nos: ANX included
panic disorder, separation anxiety disorder, obsessive-compulsive disorder and anxiety nos; MOOD
included hypomania, bipolar disorders: Phobia included social phobia and specific phobia; PTSD; ED
included anorexia, bulimia, and eating disorder nos; ADHD; CD; ASP; ODD; AUD; DUD; PD included
borderline personality disorder, narcissistic personality disorder, avoidant personality disorder.
*p <055 #kp < .0I; #+kp < .001.

most of the externalizing symptoms across gender. The values of the coefficients
revealed that an increase in the PCL-YV Factor III score of 5 units increased the odds of
being diagnosed with e.g. AUD by 2.6 times in the girls and drug use disorder (DUD) by
2.35times in the boys. ODD is predicted by both Factor I (arrogant, deceptive
interpersonal) and Factor II (deficient affective experience) in girls. For girls, an increase
of 5units in Factor I or 5 units in Factor II increased the odds of being diagnosed with
ODD by 2.5 or 1.9 times, respectively.

Familial problem behaviour and PCL-YV scores

Data on familial problem behaviour were analysed for biological parents (N = 248) and
grandparents (N = 78). Number of parent internalizing problems had a maximum
number of five, with a mean of 1.57 (§D = 1.17) among the girls and a mean of 1.62
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Table 3. Regression analysis of the three factors of PCL-YV and DSM-IV symptoms

PCL-YV
Girls Boys
B B

r? Factor | Factor Il Factor llI r? Factor | Factor Il Factor IlI
DEP .09 0.13 0.10 0.19
ANX .08 0.11 0.12 0.14
PSY .09 —-0.02 0.11* —0.02
ADHD .09 0.24 0.14 0.24
ODD 47 0.50%* 0.38%* 0.27 3l 0.006 0.24 0.40%*
CD 29 0.08 0.32 0.61** 51 0.26 0.37 0.69%%*
ASP .39 0.17%#* 0.09 0.24+* .52 0.15 0.25* 0.3
AUD AN 0.24 —0.16 0.52%* 23 —0.06 0.22 0.33*
DUD 16 0.31 —-0.31 0.88** 23 —0.05 0.17 0.47+*
PD .14 0.22 0.17 0.41 27 0.33* 0.20 0.18

Note. DEP, depression; ANX, anxiety; PSY, Psychosis; ADHD, Attention deficit’hyperactivity disorder;
ODD, oppositional defiant disorder; CD, conduct disorder; ASP, antisocial personality disorder; AUD,
alcohol use disorder; DUD, drug use disorder; PD, personality disorder. #p << .05;#%p < .01;%*¥kp < .001.

(SD = 1.27) among the boys, and number of parent externalizing problems had a
maximum number of three, with a mean of 0.57 (§D = 0.80) for the girls and a mean of
0.45 (SD = 0.67) for the boys. Number of parents criminality had a maximum number of
two with a mean in the girls of 0.46 (SD = 0.65) and a mean of 0.51 (S§D = 0.62) for the
boys. As presented in Table 4, parent externalizing problems (diagnosis of either CD,
ASP, AUD, and DUD), and a conviction of criminal behaviour, were predictors of the
PCL-YV score in the girls. Presence of parent problem behaviour in both parents, e.g. a
mother with AUD and a father with CD, increased the PCL-YV score among the girls by
three-points. The PCL-YV total score increased by five-points if both parents were
convicted of a criminal behaviour. To further study, the association between PCL-YV
scores and parent problem behaviour, the three-factors were used as predictors. Results
suggested that parent problem behaviour was predictive of both Factor II- and III-score
among the girls. In the next analysis, the association between grandparent problem
behaviour and adolescent psychopathic traits were studied. Grandparents’ mental
health problems, substance abuse and criminality were combined into one measure.
Prevalence of grandparent problem behaviour was high, 63% across gender.
A regression analysis showed that grandparent problem behaviour did not predict the
adolescents’ PCL-YV score.

Discussion

The aim of the present study was to examine the association between psychopathic
traits and mental disorders among adolescents who have been referred to a substance
use treatment clinic. Findings from the study suggest that an increase in the PCL-YV
score increased the number of concurrent mental disorders across gender, a correlation
between psychopathy scores and DSM-IV symptoms of mental disorders, a gender
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difference in correlations between PCL-YV scores and DSM-IV symptoms, and that
parent externalizing problems and criminal behaviour predicted PCL-YV score among
the girls in the study.

Community studies have reported that about 60% of adolescents with a substance
misuse problem have co-occurring mental disorders (e.g. Armstrong & Costello, 2002).
Accordingly, a high proportion of the adolescents in this study were expected to have
co-occurring mental symptoms. Further, in support of previous research, in this study;,
co-occurrence of psychopathic traits and mental disorders in adolescence was found to
be common (e.g. Salekin & Frick, 2005). An increase in PCL-YV score was associated to
increased numbers of concurrent DSM-IV diagnoses. In order to explain the co-
occurrence of the different disorders, it has been suggested that features like
irresponsibility, egocentrism and lack of planning which are common among
adolescents may contribute to both psychopathic traits and other mental disorders
(Salekin & Frick, 2005).

Also in support of previous findings (e.g. Salekin et al., 2004), the current study
showed a positive correlation between externalizing symptoms (CD, ADHD, ODD, AUD,
and DUD) and PCL-YV score across gender. One potential explanation of this correlation
is item overlap between externalizing disorders and the psychopathy construct (Burns,
2000). Some features of psychopathy e.g. impulsivity, are part of externalizing problems,
suggesting that various construct measures share the same features. Further, in
accordance with Lynam’s (1996) developmental model, symptoms of hyperactivity-
impulsivity-attention problems and conduct problems in children are precursors of
psychopathy and, therefore, are to be expected.

Also consistent with Murrie and Cornell (2000), the current study showed a significant
correlation between PCL-YV scores and substance misuse symptoms among the boys.
The current study was able to extend this result, suggesting its validity also among girls,
where PCL-YV total score, and Factor III score was positively correlated to both AUD- and
DUD-symptoms. However, among the boys, all three factors correlated positively. It is
possible that different aspects of psychopathy are correlated to girls’ and boys’ substance
use. In this sample, girls’ degree of impulsivity within Factor III seemed to be the most
prominent dimension, while for boys all three factors seemed to be of importance.

There was a gender difference in correlations between internalizing symptoms and
PCL-YV score. Contrary to O’Neill ez al. (2003b), but consistent with Kosson et al.
(2002), there was a positive correlation with anxiety- and depression-symptoms and
PCL-YV score among the boys. Previous studies among girls have showed both positive
and negative correlations between internalizing symptoms and PCL-YV score (Dolan &
Rennie, 2007; Schmidt et al., 2006). Results of the current study showed no correlations
between internalizing symptoms and PCL-YV score among the girls. One possible
explanation was the left-skewed distribution of PCL-YV score among the girls in this
study. Most girls had a lower PCL-YV score that, in practice, limited the range of scores
used in the analyses, and therefore, the optimal possible performance of the PCL-YV
scale. Further, there was a high rate of depressive disorders among the girls. The girls in
average had twice as many symptoms of depression as the boys, perhaps producing a
ceiling effect. In conclusion, these results might be sample specific and merit further
research.

This study showed a stronger correlation between ODD-symptoms and PCL-YV total
score (.68*") compared with CD-symptoms (.51**) among the girls. Among the boys, the
associations were reversed, ODD (.52%%), and CD (.70**). Only 7% of the girls had a
diagnosis of ODD. These girls constitute a subgroup of girls with an early onset of
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conduct problems. A regression analysis showed that Factors I and II predicted ODD-
symptoms and Factor III predicted CD-, AUD-, and DUD-symptoms among the girls.
According to Schrum and Salekin (20006), Factors I and II better capture psychopathy
among detained girls. This study lends support to that notion and the possible
importance of ODD-symptoms should be investigated further in prospective studies in
high-risk children. It has been suggested that psychopathic girls are less aggressive
though still defiant and antisocial (Salekin, Rogers, & Machin, 2001). Similarly, an
association between psychopathic traits and relational aggression is reported in girls,
whereas a stronger relationship with overt aggression has been reported in boys
(Marsee et al., 2005).

Consistent with previous research, the results of this study showed transmission of
antisocial behaviour across two generations among the girls (e.g. Hussong et al., 2007).
However, as also found by O’Neill et al. (2003b) there was no significant association
between parental problem behaviour and PCL-YV scores among the boys. Moreover, as
previously shown, there was an association between both Factor II, III, and parent
externalizing problems including criminality among the girls (Larsson et al., 2006; Loney
et al., 2007) suggesting that both the behavioural and the affective dimensions of
psychopathy are influenced by parent problem behaviour in the girls. Prevalence of
grandparents’ problem behaviour was high among all adolescents, possibly explaining
the lack of association between grandparent’s problem behaviour and psychopathic
traits among the adolescents. Another explanation to the lack of associations between
family problem behaviour is the quality of data. Information about absent parent and
grandparents were collected from the present parent, which will lower the quality of
data due to recall-bias and lack of knowledge of the true circumstances surrounding the
relatives.

There were several strengths with the current study. First, it included an array of
mental disorders including both externalizing and internalizing disorders, which were
assessed using gold standard procedures. Second, it is one of few studies investigating
associations with PCL-YV score among adolescents with a substance use problem.
Third, it studied adolescent girls and psychopathic traits. Fourth, it examined family
problem behaviour over three generations. There were also several limitations of this
study. First, the selection of sample limits the generalizability of this study to other
groups. Second, the sample size was too small to examine subgroups of different
disorders. Low prevalence rates of some disorders and specific familial problem
behaviours, e.g. substance misuse, prevented analyses of those disorders, and their
possible associations to PCL-YV. Third, grandparent problem behaviour was collected
through second-hand information and the assessment of ADHD was incomplete,
lowering the quality of the data. Therefore, there is probably an underestimate of
problem behaviour among grandparents and prevalence of ADHD. Fourth, although
none of the adolescents was intoxicated during the interview, the consequences of their
substance use could have effected the results.

All taken into consideration, this study broadens our knowledge and understanding
of the psychopathy construct among adolescents. Previous research has shown a
negative correlation between psychopathic traits and the treatment process among
adolescent boys in a substance abuse treatment programme (O’Neill, Lidz, & Heilburn,
2003a). Specific treatment programs for adolescents with psychopathic traits addressing
many aspects, e.g. anger management, social skills, resolving mental problems, family
relationships, and substance abuse have been recommended (Caldwell, McCormick,
Umstead, & Van Rybroek, 2007). Treatment of adolescents with a substance misuse
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problem needs to consider co-occurring mental disorders as well as psychopathic traits,
which can affect treatment response and outcome. Future research of the association
between mental disorders and psychopathic traits should focus on girls specifically.
Further, there is a need for more research in non-criminal samples.
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The aim was to study the validity of 2 personality instruments, the Health-Relevant Personality Inventory (HP5i) and the Junior Temperament
and Character Inventory (JTCI), among adolescents with a substance use problem. Clinical interviews were completed with 180 adolescents and
followed up after 12 months. Discriminant validity was demonstrated in the lack of correlation to intelligence in both instruments’ scales. Two
findings were in support of convergent validity: Negative affectivity (HP5i) and harm avoidance (JTCI) were correlated to internalizing symptoms,
and impulsivity (HP5i) and novelty seeking (JTCI) were correlated to externalizing symptoms. The predictive validity of JTCI was partly supported.
When psychiatric symptoms at baseline were controlled for, cooperativeness predicted conduct disorder after 12 months. Summarizing, both
instruments can be used in adolescent clinical samples to tailor treatment efforts, although some scales need further investigation. It is important to
include personality assessment when evaluating psychiatric problems in adolescents.

There is a growing interest in the interplay between person-
ality and psychopathology (for a review, see, e.g., Widiger &
Smith, 2008). Personality refers to a more normative set of be-
haviors (including thinking, perceiving, and feeling), whereas
psychopathology is conceptualized as an extreme set of be-
haviors that result in functional impairment for the individual
(Lahey, 2004). Studies on the development of personality have
suggested that personality is quite consistent over time (Roberts
& DelVecchio, 2000), and apparent in early childhood (Caspi
et al., 2003), but not set until early adulthood (Caspi, Roberts,
& Shiner, 2005), although continuing development across the
life course (Roberts, Walton, & Viechtbauer, 2006). In con-
trast to personality traits, psychopathology does not need to be
as enduring. In the American Psychiatric Association’s (1994)
diagnostic system, the Diagnostic and Statistical Manual of
Mental Disorders (4th ed. [DSM-IV]), mental disorders are di-
vided into two axes: Axis I clinical disorders (e.g., depression,
anxiety, conduct disorder, substance use disorders), and Axis II
personality disorders (e.g., antisocial personality disorder). It is
not recommended to assess or diagnose personality disorders in
individuals before age 18 (American Psychiatric Association,
1994). Findings such as a high comorbidity between Axis I and
II disorders, and an increased risk for negative psychosocial
outcomes across 20 years in adolescents with comorbid Axis I
and II disorders (Crawford et al., 2008) have resulted in a shift
in the proposed DSM-5, by including an assessment of person-
ality characteristics of each individual regardless of presence of
personality disorder. All in all, this stresses the importance of
valid personality assessment in clinical settings.
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Two personality models, the Five-factor model (FFM) and the
psychobiological temperament and character model (PTCM),
have been suggested to be useful in clinical settings to indicate
increased risk for psychopathological behavior, especially
personality disorders (Cloninger, Przybeck, Svrakic, & Wetzel,
1994; Costa & McCrae, 1992). The FFM has been factor
analyticaly developed and consists of five factors (neuroticism,
extraversion, openness to experience, agreeableness, and
conscientiousness; Digman, 1990). Findings from adult studies
have shown a profile of high scores of neuroticism and open-
ness, along with lower scores of extraversion, agreeableness,
and conscientiousness characterizing individuals diagnosed
with a psychiatric disorder (Trull & Sher, 1994), and high
scores of neuroticism and low scores of conscientiousness in
individuals diagnosed with depression, anxiety, and substance
use disorders (Kotov, Gamez, Schmidt, & Watson, 2010).
Scores on neuroticism have been suggested to be important
in distinguishing clinically disordered individuals from others
among adults (McCrae, 1991) and, including conscientiousness,
risk factors in the development of psychopathology among
adolescents (Tackett, 2006). Two fundamental dimensions of
psychopathology, internalization (e.g., depression, anxiety) and
externalization (e.g., conduct disorder, substance misuse) have
been suggested to map well to high scores of neuroticism and
low scores of conscientiousness (Krueger & Markon, 2006).
Internalizing problems have been linked to high neuroticism
scores, and low scores of extraversion are a suggested risk factor
in the development of depression (Clark, Watson, & Mineka,
1994). Externalizing problems have been associated with low
scores on agreeableness, conscientiousness, and neuroticism
(Ruiz, Pincus, & Schinka, 2008). All in all, associations between
FFM factors and psychiatric disorders have been established.

Studies of associations between FFM traits and substance
misuse in adolescents have been sparse, but in a study
of adult psychiatric patients, a profile with high scores on
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impulsiveness and excitement seeking, and low scores on agree-
ableness and conscientiousness characterized those with high
alcohol use (Hopwood et al., 2006). Also, among university
students, neuroticism and conscientiousness scores were asso-
ciated with both drinking and alcohol-related problems (Ruiz,
Pincus, & Dickinson, 2003). These findings have been repli-
cated in adolescents. In a study of preadolescent and adoles-
cent students, high extraversion scores and low conscientious-
ness scores predicted frequent alcohol use (Merendkk et al.,
2003) Furthermore, adolescents diagnosed with conduct disor-
der and substance misuse had higher neuroticism scores and
lower agreeableness and conscientiousness scores in compari-
son to their siblings (Anderson, Tapert, Moadab, Crowley, &
Brown, 2007). One study of an adolescent community sample
has shown elevated levels of antagonism and impulsivity mea-
sured by the Health-Relevant Personality Inventory (HP5i) to in-
crease the risk for hazardous alcohol consumption (Gunnarsson,
Gustavsson, Tengstrom, Franck, & Fahlke, 2008). In summary,
low neuroticism and conscientiousness scores have been associ-
ated with externalizing problems such as conduct disorder and
substance misuse, whereas high neuroticism scores have been
linked to internalizing problems such as depression and anxiety.

The PTCM has been theoretically generated and consists
of four dimensions of temperament (novelty seeking, harm
avoidance, reward dependence, persistence) and three dimen-
sions of character (self-directedness, cooperativeness, self-
transcendence; Cloninger et al., 1994). Across different sam-
ples, similar associations between PTCM scales and psychiatric
problems have been established. In adults, externalizing prob-
lems have been linked to higher levels of novelty seeking and
internalizing problems were linked to higher levels of harm
avoidance (Battaglia, Przybeck, Bellodi, & Cloninger, 1996).
Studies of children have shown correlations between scores
of harm avoidance and parent-reported internalizing problems,
whereas scores of novelty seeking were correlated to parent-
reported externalizing problems (Copeland, Landry, Stanger, &
Hudziak, 2004). Also, in children, high novelty-seeking scores
predicted the presence of disruptive behavior disorders and dis-
ruptive behavior disorders in combination with internalizing
disorders (Rettew, Copeland, Stanger, & Hudziak, 2004). In
middle school students, high scores on harm avoidance and
self-transcendence and low scores on reward dependence were
associated with self-assessed internalizing problems (Kim et al.,
2006). In children and adolescents, different temperament pro-
files have been suggested to be associated with specific anxiety
disorders; for example, social phobia was associated with high
scores on harm avoidance and low scores on self-directedness
(Cho et al., 2009). In conclusion, from studies of the PTCM in
adolescent clinical samples, two main findings have emerged:
a positive correlation between scores of harm avoidance and
internalizing problems (Gothelf, Aharonovsky, Horesh, Carty,
& Apter, 2004) and scores of novelty seeking and externalizing
problems (Schmeck & Poustka, 2001). Further, few studies have
explored the predictive ability of the PTCM, although in adults,
high harm avoidance scores and low self-directedness scores
predicted changes in depression over one year (Cloninger, Svra-
kic, one Przybeck, 2006).

There are few studies of associations between the PTCM
scales and substance use in adolescents. Results of adult stud-
ies have suggested high scores of harm avoidance and novelty
seeking to increase the risk for problem drinking (Cloinger,
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Sigvardsson, Przybeck, & Svrakic, 1995), a higher score of
novelty seeking in alcoholics than in nonalcoholics (Mulder,
2002), and higher levels of novelty seeking associated with
more severe substance misuse in patients receiving treatment
for substance dependence (Conway, Kane, Ball, Poling, &
Rounsaville, 2003). Further, a different personality profile has
been suggested in adult drug-dependent inpatients, as they
scored higher on novelty seeking and lower on reward depen-
dence than alcohol-dependent inpatients (Evren, Evren, Yancar,
& Erkiran, 2007). In adoptees, a high novelty seeking score and
a low harm avoidance score predicted alcohol abuse in young
adulthood (Cloninger, Sigvardsson, & Bohman, 1988). Similar
findings have been shown in adolescents. In nonclinical adoles-
cents, there was a positive correlation between scores of novelty
seeking, harm avoidance, and substance use (cigarette, alcohol,
and marijuana; Wills, Windle, & Cleary, 1998). In adolescent
males, a novelty seeking scores were positively correlated and
scores of harm avoidance were negatively correlated with symp-
toms of drug dependence (Gabel, Stallings, Schmitz, Young, &
Fulker, 1999). Similarly, in high-risk adolescents, higher levels
of novelty seeking were associated with higher alcohol con-
sumption (Lauch, Becker, Blomeyer, & Schmidt, 2007). In sum-
mary, there is evidence for an association between substance use
or misuse and novelty seeking, along with harm avoidance.

In this study, two instruments developed from the two
different personality models will be validated, the HP5i based
on the FFM, and the Junior Temperament and Character
Inventory (JTCI) based on the PTCM. The HP5i is a Swedish
self-report instrument developed by Gustavsson, Jonsson,
Linder, and Weinryb (2003) consisting of five subscales
developed for use in health research: antagonism, impulsivity,
hedonic capacity, negative affectivity, and alexithymia. Each
subscale was developed as a health-relevant facet of a higher
order factor from the FFM. A negative correlation was found be-
tween scores of antagonism and agreeableness, impulsivity and
conscientiousness, and alexithymia and openness. A positive
correlation was shown between scores of hedonic capacity and
extraversion, and negative affectivity and neuroticism (Gustavs-
son et al., 2003). So far there are few studies of the validity of
the HPS5i, although preliminary validity has been shown in adult
twins and adults with long-term sick leave (Gustavsson et al.,
2003), adult diabetes patients (Gustavsson, Eriksson, Hilding,
Gunnarsson, & Ostensson, 2008), and a community study of
Swedish adolescents (Gunnarsson et al., 2008). The JTCI (Luby,
Svrakic, McCallum, Przybeck, & Cloninger, 1999) is a self-
report measure of the four temperament dimensions (novelty
seeking, harm avoidance, reward dependence, persistence) and
three character dimensions (self-directedness, cooperativeness,
self-transcendence) for use among children and adolescents,
developed from the adult version, the Temperament and Char-
acter Inventory (TCI; Cloninger et al., 1994). The JTCI has been
validated in community samples of children (Asch et al., 2009;
Luby et al., 1999) and adolescents (Jonasson, 1999), in twins
ages 9 to 12 (Kerekes et al., 2010), in middle school students
(Lyoo et al., 2004), and in a mixed sample of clinical and non-
referred adolescents ages 12 to 18 (Schmeck, Goth, Poustka, &
Cloninger, 2001). To conclude, no study has validated the HP5i,
and only one study has validated the JTCI in an adolescent clin-
ical sample including both females and males. Consequently,
the validity of the HP5i and the JTCI in specific adolescent
clincial samples have not been thouroughly examined.
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Three measures of validity are examined to present a com-
prehensive picture of the validity of the two personality instru-
ments. To provide evidence for different constructs, the dis-
criminant validity of the HP5i and the JTCI will be examined
by another construct often used in psychological assessments,
intelligence. Personality traits and intelligence are considered
different constructs and minimal overlap is expected between
them. JTCI scales were not correlated to scores of intelligence,
except for scores of novelty seeking (a negative correlation)
and self-directedness (a positive correlation) and verbal intel-
ligence score (Copeland et al., 2004). To provide evidence for
similar constructs, the convergent validity of the HP5i and the
JTCI is examined by symptoms of psychiatric problems because
previous research has found evidence for associations between
personality and psychiatric problems. Psychiatric symptoms are
also used to examine the predictive ability of the JTCI (predic-
tive validity). The overall aim of this study was to examine the
validity of the HP5i and the JTCI among adolescents referred
for a substance use problem to a designated clinic. More specif-
ically, the following hypothesis was constructed to examine
discriminant validity:

1. There is not a significant correlation between HP5i and JTCI
test scores, respectively, and a mean score of intelligence.

The following hypotheses were created to examine conver-
gent validity:

2. There is a positive significant correlation between scores
of negative affectivity (HP5i), harm avoidance (JTCI) sepa-
rately, and symptoms of depression and anxiety.

3. There is a positive significant correlation between scores
of antagonism (HP5i), impulsivity (HP5i), novelty seeking
(JTCI) separately, and symptoms of conduct disorder, alcohol
use disorder, drug use disorder, and antisocial personality
disorder.

Finally, the predictive validity of the JTCI was tested by the
following hypotheses using psychiatric symptoms measured 12
months later:

4. Harm avoidance scores will predict symptoms of depression
and anxiety 12 months later.

5. Novelty seeking scores will predict symptoms of conduct
disorder and alcohol use disorder, drug use disorder, and
antisocial personality disorder 12 months later.

METHOD
Participants

Baseline assessment. During a 19-week period in 2003, a
random sample of 373 (50.3%) individuals fulfilling inclusion
criteria were invited to participate in the study drawn from 742
adolescents referred to a substance misuse clinic. To be included
in the study, at least one of the adolescents’ parents had to agree
to participate. There were no exclusion criteria. The final sample
included 180 adolescents (99 girls, 81 boys), ages 12 to 20 (M =
16.8, SD = 1.85). There was a high rate of refusal to participate
in the study. A comparison between 61 adolescents who agreed
to participate and 61 adolescents who refused participation re-
vealed that those who participated were younger at first tobacco
use, less likely to have been admitted through the emergency
room, more likely to report that their parents had psychiatric
problems, and more likely to report being sexually abused (for

more detailed information, see Hodgins et al., 2007). The par-
ticipants entered the clinic in various ways: (a) follow-up from
a previous emergency visit (40%), (b) emergency visit with a
caregiver due to intoxication or substance-use-related problems
(31%), (c) ongoing treatment (12%), (d) by police after being
found intoxicated in a public place (12%), or (e) planned inpa-
tient assessment and treatment (3%). For 2% of the cases, no
such information was available on the referral.

12-month follow-up.  After 12 months, 156 adolescents (86
girls, 70 boys) participated in the follow-up by diagnostic in-
terviews and self-assessments. There were no significant differ-
ences between those who participated in the follow-up and those
who did not regarding sex, age, depression, anxiety, conduct
disorder, alcohol use disorder, drug use disorder, and antisocial
personality disorder.

Procedure

At the adolescents’ first contact with the clinic, a research as-
sistant invited them to participate in the study. The adolescents
were given a complete description of the study, and given the
opportunity to ask questions. Next, the adolescents, and if un-
der age 18 also their parents, formally consented to interviews,
completing questionnaires, and allowing the research team ac-
cess to their clinical files, official criminal records, and social
insurance records. Adolescents were interviewed individually
on average 39 days (SD = 34 days) after inclusion in the study
at the clinic. Self-assessment was conducted at the same oc-
casion. None of the adolescents were assessed as intoxicated
during the interview. The most common substance used at least
once a month was cannabis (46%), followed by central stimu-
lates (25%), hallucinates (20%), sedatives (19%), other drugs
(19%), cocaine (17%), and opioids (12%). For participation in
the study, adolescents were given a gift certificate worth 500
SEK for a department store and a cinema ticket.

After 12 months (average 1.30 years, SD = 0.18) there was
a follow-up of the adolescents by individual clinical interviews
and self-assessments. For participation in the study, the ado-
lescents were given coupons for a department store and a cin-
ema ticket. The Karolinska Institute Research Ethics Committee
Nord approved the study (DNR 03-543).

Measures

The Health-Relevant Personality Inventory. The HP5iisa
short self-report instrument consisting of 20 items developed for
use in health research and rated on a 4-point Likert scale ranging
from 1 (does not apply at all) to 4 (applies completely), with
five scales: Antagonism (hostile behavior), Impulsivity (impul-
sive behavior), Hedonic Capacity (capacity to experience plea-
sure), Negative Affectivity (experience of negative feelings), and
Alexithymia (inability to verbally express emotions). For further
description of the instrument, see Gustavsson et al. (2003).

The HPS5i has been newly developed and hence there are
few studies of its reliability and validity. In a community study
of Swedish adolescents, reliability estimates from confirmatory
factor analyses were as follows: Antagonism = .74, Impulsiv-
ity = .81, Hedonic Capacity = .80, Negative Affectivity = .67,
and Alexithymia = .69 (Gunnarsson et al., 2008). A study of
two samples of adult twins and adults with long-term sick leave
reported Cronbach’s alphas for Antagonism (.65/.67), Impulsiv-
ity (.66/.76), Hedonic Capacity (.54/.65), Negative Affectivity
(.69/.70), and Alexithymia (.70/.61; Gustavsson et al., 2003).
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TABLE 1.—Descriptives of the Health-Relevant Personality Inventory (HP5i)
and the Junior Temperament and Character Inventory (JTCI), and prevalence of
psychiatric diagnoses.

No.of  Possible Cronbach’s
n Ttems Range M SD Alpha  MIIC

HP5i
Antagonism 136 4 1-4 252075 74 42
Impulsivity 134 4 1-4 264 0.67 A 38
Hedonic capacity 136 4 -4 3.1 045 .36 12
Negative affectivity 135 4 1-4 2,18  0.62 .58 26
Alexithymia 133 4 1-4 2.00 0.55 49 .19

JTCI
Novelty seeking 166 18 0-18 11.83  3.25 .68 .10
Harm avoidance 167 22 0-22 542 378 77 13
Reward dependence 168 9 0-9 543 2.02 .58 13
Persistence 165 6 0-6 235 126 24 .06
Self-directedness 167 20 0-20 13.67 3.62 13 12
Cooperativeness 166 20 0-20 1396 3.42 72 12
Self-transcendence (1) 169 5 0-5 1.79 142 .62 26
Self-transcendence (2) 168 5 0-5 1.87 149 .64 27

12-Month

Psychiatric Diagnoses Baseline (%) Follow-Up

Depression 180 17 4.5

Anxiety 180 32 34

Alcohol use disorder 180 29 13.5

Drug use disorder 180 20 11.5

Conduct disorder 180 26 10

Antisocial PD 63 17.5 4

Note. MIIC = mean interitem correlation; PD = personality disorder.

Similarly, in a study of adult diabetes patients, Cronbach’s
alpha were Antagonism = .68, Impulsivity = .78, Hedonic
Capacity = .69, Negative Affectivity = .67, and Alexithymia
= .68 (Gustavsson et al., 2008). In line with previous research,
in this study antagonism and impulsivity had alphas greater
than .70 (see Table 1) and the other three scales had alphas
lower than .70. Scales with few items might have a problem
with a low Cronbach’s alpha. Therefore it is recommended to
report mean interitem correlations (MIIC; see Table 1), and co-
efficients above .20 are considered acceptable for personality
scales (Briggs & Cheek, 1986). For hedonic capacity, the MIIC
coefficient was low, and three items had an item-total correla-
tion below the recommended .20, suggesting a weak correlation
between the items, and removal of an item would not increase al-
pha (e.g., Item 1, o = .34). Also two Alexithymia items had low
corrected item—total correlations, suggesting a weaker correla-
tion between items, and removal of an item would not increase
alpha (e.g., Item 6, o = .45). The HP5i was administered at the
12-monthfollow-up. Total scores of each scale were used.

The Junior Temperament and Character Inventory. The
JTCI is a 108-item self-report measure of temperament and
emerging personality characteristics used in children and ado-
lescents, scored either as “true” or “false” (Luby et al., 1999) and
developed in accordance with the TCI (Cloninger et al., 1994)
and translated into Swedish (Brandorf, 1994). The instrument
consists of four dimensions of temperament and four dimen-
sions of character. The four dimensions of temperament are
novelty seeking (behavioral activation, a genetic predisposition
to being excitable, impulsive, quick-tempered), harm avoid-
ance (behavioral inhibition, a genetic predisposition to being
cautious, apprehensive, overly pessimistic), reward dependence
(heritable tendency to maintaining behaviors that previously
have been associated with reinforcements and a sensibility to
social cues), and persistence (heritable tendency of maintaining
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behaviors despite fatigue and lack of reward). The dimensions of
character are self-directedness (individual differences in auton-
omy), cooperativeness (individual differences in identification
with and acceptance of others), and self-transcendence (individ-
ual differences in tolerating ambiguity and uncertainty). Self-
transcendence consists of two parts: fantasy (fantasy and day-
dreaming) and spirituality (spiritual beliefs; Luby et al., 1999).

The JTCI has been validated among children across different
countries. A U.S. community sample of children (M age = 12)
using self-rated JTCI reported Cronbach’s alpha ranging from
44 to .83 (Luby et al., 1999). In a French community sample
of children (M age = 12.9), Cronbach’s alpha for self-ratings
ranged from .31 to .74 and parent ratings ranged from .56 to
.82 (Asch et al., 2009). In Swedish 9- and 12-year-old twins,
Cronbach’s alpha for parent-rated JTCI ranged from .37 to .81
(Kerekes et al., 2010). Further, it has been validated among
adolescents across different countries. In Swedish students age
12 to 18 using self-rated JTCI, Cronbach’s alpha ranged from
.51 to .79 (Jonasson, 1999). A Korean study of middle school
students (M age = 13.3) using self-rated JTCI showed similar
results (.64—.80) with the exception of persistence that had a
Cronbach’s alpha of .48 (Lyoo et al., 2004). A German study
of a mixed sample of clinical and nonreferred adolescents aged
12 to 18 using self-rated JTCI showed similar results (.48-.81;
Schmeck et al., 2001). In line with previous research, Cron-
bach’s alpha for the JTCI in this study ranged from .24 to .77
(see Table 1), three scales had alphas greater than .70, and two
scales had alphas below .70. Following results of other Swedish
studies (Jonasson, 1999; Kerekes et al., 2010), the low values
of Cronbach’s alpha on the subscale persistence was analyzed
by correlations between items of this subscale. For three items,
correlations were lower than the recommended .20 (Briggs &
Cheek, 1986). One of the items of this subscale is negatively
correlated with the other items: “I do fine in school and athlet-
ics, I do not want to do better” (—.19). If this item is removed
from the subscale, Cronbach’s alpha increases (.43). The JTCI
had similar validity to other studies of adolescents except for
persistence. In another Swedish study persistence was included
in reward dependence (Jonasson, 1999) and had a better alpha.
The JTCI was administered at the baseline assessment and a
total score for each scale was used.

The Wechsler Intelligence Scale. The Wechsler Intelli-
gence Scale for Children—Third Edition (WISC-III; Wechsler,
2003) was used for adolescents age 17 and younger, and the
Wechsler Adult Intelligence Scale-Revised (WAIS-R) was used
for adolescents age 18 and older (Wechsler, 2002). Two subtests,
Word List and Block Design, highly correlated with verbal and
performance intelligence, were administered. Both instruments
have repeatedly been shown to be valid and reliable (Wechsler,
2002, 2003). Intelligence was measured at baseline and a score
was calculated from the two subtests to create a total score of
intelligence. Scores of the two subtests were significantly cor-
related (.31, p = .000).

The Diagnostic and Statistical Manual of Mental Disor-
ders. Psychiatric symptoms were assessed according to the
DSM-1V (American Psychiatric Association, 1994). Adoles-
cents age 17 or older were assessed by the Structured Clin-
ical Interview for DSM-IV Axis I Disorders (SCID-I) and
DSM-1V Axis II Disorders in adults (SCID-II; First, Gibbon,
Spitzer, Williams, & Benjamin, 1997; First, Spitzer, Gibbon,
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TABLE 2.—Pearson’s correlations within Health-Relevant Personality Inventory (HP5i) scales and Junior Temperament and Character Inventory (JTCI) scales.

Hedonic Negative
Antagonism Impulsivity Capacity Affectivity
HP5i
Impulsivity 40
Hedonic capacity .10 24
Negative affectivity 26 34 -12
Alexithymia 45+ 1 -.04 19*
Reward Self- Self-
Novelty Seeking Harm Avoidance ~ Dependence Persistence Directedness Cooperativeness  Transcendence(1)
JTCI
Harm avoidance — 18
Reward dependence -.08 —.19%*
Persistence =34 -.02 .09
Self-directedness =27 —44* .29% .28*
Cooperativeness —21% —-17* 29%* .10 .30%*
Self-transcendence (1) .003 31 -.06 —-.008 —.28** -.09
Self-transcendence (2) —.28** .28* .02 .04 -.16* -.01 39%

*p=.05""p=0L

& Williams, 1997) and for adolescents younger than 17, the
Kiddie-SADS—Present and Lifetime Version (K-SADS-PL)
was used (Kaufman et al., 1996). Interrater reliability was good
for each instrument: 12 cases of SCID were rated independently
by a second clinician (for conduct disorder, ¥ = .82; for depres-
sion, k = 1; for anxiety, k = .80; for alcohol use disorder, k =
.64; for drug use disorder, k = 1), and 15 cases of K-SADS-PL
were rated independently by a second clinician (for conduct dis-
order, k = .74; for depression, k = .60; for anxiety, k = 0.42; for
alcohol use disorder, k = .60; for drug use disorder, x = .82). No
kappa was calculated for antisocial personality disorder because
there were too few cases. Psychiatric symptoms were assessed
at the baseline interview and the 12-month follow-up. Data from
the SCID-I and the K-SADS-PL were combined into one mea-
surement of psychiatric symptoms. The following psychiatric
symptoms were included: depression (17 symptoms), anxiety
(49 symptoms), conduct disorder (15 symptoms), alcohol use
disorder (11 symptoms), drug use disorder (11 symptoms), and
antisocial personality disorder (7 symptoms).

Statistical Analyses

Descriptive analyses of the HP5i and the JTCI included Cron-
bach’s alpha and Pearson’s correlations between scales of the
two instruments. Discriminant validity was explored by cal-
culating Spearman’s correlations separately between scores of
the HP5i, the JTCI scales, and the intelligence mean score.
Convergent validity was examined by Spearman’s correlations
separately for scores of HP5i and JTCI scales and number of
symptoms of depression, anxiety, conduct disorder, alcohol use
disorder, drug use disorder, and antisocial personality disorder.
In the statistical analyses, measures from the same interview
occasion were used. Because the JTCI was assessed at baseline,
it was correlated with psychiatric symptoms from the baseline
interview, whereas the HP5i was assessed at 12-month follow-
up and hence correlated with psychiatric symptoms from the
follow-up. Assuming stability in the construct, intelligence mea-
sured at baseline was used for exploring discriminant validity
of the HP5i (data collected at the follow-up).

The predictive validity of the JTCI was studied in two steps.
First, Spearman’s correlations were calculated between JTCI
scale scores and psychiatric symptoms at 12-month follow-up.
Second, multiple regression analyses were performed with psy-
chiatric symptoms (depression, anxiety, conduct problems, al-
cohol use disorder, drug use disorder, antisocial personality dis-
order) at follow-up as the dependent variable and JTCI scale
scores and psychiatric symptom at baseline as covariates.

Statistical analyses have been calculated for the total sample
and by gender separately. Due to incomplete or missing self-
assessments, 20 to 23 cases were omitted from the analyses of
the HPSi and 11 to 15 cases from the analyses of the JTCI (see
Table 1). To control for Type 1 error, the level of significance
was adjusted by Bonferroni correction (8 = a/n). In the tables,
unadjusted correlation coefficients were shown.

RESULTS

Descriptions of the scales of the HP5i and the JTCI and preva-
lence of psychiatric diagnoses are shown in Table 1. The mean
scores of the HPSi ranged from 2.00 to 3.11 (SD = 0.45-0.75)
and the JTCI mean score ranged from 1.79 to 13.96 (SD =
1.42-3.42). The most common diagnosis at baseline and the
12-month follow-up was anxiety. Table 2 shows correlations
between scales of each inventory. The matrix indicated that the
scales measure different dimensions of personality. Analyses
by gender revealed small differences, where girls scored signifi-
cantly higher on negative affectivity (HP5i) and harm avoidance
(JTCI) and significantly lower on alexithymia (HP5i) compared
to boys. Consequently, the results do not report gender-specific
analyses.

Discriminant Validity

Confirming Hypothesis 1, in general there were no sig-
nificant correlations between the scores of either HP5i or
JTCI scales and intelligence (see Table 3). However, three
scales—alexithymia (HP5i), harm avoidance (JTCI), and self-
directedness (JTCI)—showed significant correlations with
scores of intelligence. The correlations were, however, rela-
tively modest in size. When Bonferroni correction was used,
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TABLE 3.—Spearman’s correlations between Health-Relevant Personality Inventory (HPSi) scales, Junior Temperament and Character Inventory (JTCI) scales,

and measures of intelligence and psychiatric symptoms.

Discriminant Convergent Validity

Validity

Conduct Alcohol Use Drug Use Antisocial Personality
Intelligence Depression Anxiety Disorder Disorder Disorder Disorder
HP5i
Antagonism -.08 .06 -.05 35 .10 .10 31
Impulsivity 1 .09 15 24+ .18* .18* 25%
Hedonic capacity 13 —21% -11 .08 11 -12 .04
Negative affectivity .06 350 A1 .05 .08 .04 —.04
Alexithymia -.20* -.08 —.11 32 .10 .05 42+
JTCI
Novelty seeking .10 .09 .04 .19 20* 15* .20*
Harm avoidance —.20%* .30 32 -.06 .03 .09 —-12
Reward dependence -.03 —-.04 .06 .06 -.04 -.03 .03
Persistence -.05 —-15 -.08 -.05 —-17* -12 .02
Self-directedness 27 —-.14 —-.14 —-.14 -.06 -.06 -.06
Cooperativeness 15 —.14 .03 -.20* —.15* —.16* —.26**
Self-transcendence (1) -.05 -.03 21 .04 .08 .08 -.09
Self-transcendence (2) —11 21 .14 -.02 .03 .09 -.08

p=.05"p=0l

only scores of self-directedness (JTCI) remained significant
(p = .000).

Convergent Validity

In accordance with Hypothesis 2, there was a positive cor-
relation between scores of negative affectivity (HP5i), harm
avoidance (JTCI), and symptoms of depression and anxiety (see
Table 3). Adolescents with a high degree of negative emotions
and behavioral inhibition experienced more symptoms of de-
pression and anxiety. After adjusting the significance level with
Bonferroni correction, the hypothesis was still confirmed. Fur-
ther, there was a positive correlation between scores of antag-
onism (HP5i), impulsivity (HP51), and novelty seeking (JTCI),
and symptoms of conduct disorder, alcohol use disorder, drug
use disorder, and antisocial personality disorder, with the ex-
ception for the correlation between scores of antagonism and
alcohol use disorder and drug use disorder, which reported no
significant correlations (Hypothesis 3). Adolescents with con-
duct problems exhibit more hostile behavior, impulsivity, and
behavioral activation whereas adolescents with a substance mis-
use problem are more impulsive and behaviorally activated. Ad-
ditionally, adolescents with a high degree of antisocial behavior
were characterized by high scores on alexithymia and low scores
on cooperativeness. However, after correction of the level of sig-
nificance, antagonism scores were significantly associated with
conduct disorder, and alexithymia scores were significantly as-
sociated with antisocial personality disorder.

Predictive Validity

As shown in Table 4 the two hypotheses covering the pre-
dictive validity of the JTCI were partly supported. Scores on
harm avoidance were positively correlated with symptoms of
anxiety but showed an insignificant correlation to depression
(Hypothesis 4). Novelty seeking scores were positively cor-
related with both symptoms of conduct disorder, alcohol use
disorder, and drug use disorder, but showed an insignificant
correlation with antisocial personality disorder (Hypothesis 5).
Additionally, low cooperativeness scores were predictive of ex-

ternalizing symptoms, except antisocial personality disorder;
explicitly, adolescents who rated themselves as being less part
of society had more conduct problems and substance misuse.
As expected, there was no significant correlation between scores
of intelligence and 12-month follow-up psychiatric symptoms.
However, there were expected significant correlations between
psychiatric symptoms at baseline and follow-up. When the level
of significance was adjusted, only scores on cooperativeness re-
mained negatively correlated with conduct disorder 12 months
later, although most of the significant correlations between psy-
chiatric symptoms at baseline and follow-up remained. Further,
when psychiatric diagnoses were controlled for only one sub-
scale, cooperativeness significantly predicted conduct disorder
(Adj. R* = .208), F(2, 102) = 13.401, p = .000.

DISCUSSION

The aim of the study was to investigate the validity of two dif-
ferent measures of personality, the HP5i and the JTCI, among
adolescents referred for treatment due to substance use prob-
lems. Both instruments demonstrated sufficient validity when
used in such a sample. There were weak correlations between
the scales of each instrument, suggesting that each scale mea-
sures different aspects of personality.

Confirming Hypothesis 1, discriminant validity was demon-
strated in the lack of any substantial correlations to the mea-
sure of intelligence in both instruments’ scales. However, alex-
ithymia (HP5i, negatively correlated to openness of the FFM)
showed an expected negative correlation with intelligence be-
cause openness is the only factor that has been associated with
years of education (Costa & McCrae, 1992) and in line with
previous studies, harm avoidance (JTCI) and self-directedness
(JTCI) were correlated with intelligence (Copeland et al., 2004).

In general, there was support for the convergent validity
of both instruments (Hypotheses 2 & 3). Replicating previous
studies, a typical pattern emerged with more negative feelings
and behavioral inhibition among adolescents with internalizing
problems (Hypothesis 2; e.g. Cho et al., 2008). Adolescents
with externalizing problems exhibit high levels of impulsivity
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TABLE 4.—Spearman’s correlations between the Junior Temperament and Char-
acter Inventory (JTCI) scales, intelligence, psychiatric symptoms at baseline,
and psychiatric symptoms 12 months later.

Psychiatric Symptoms at 12-Month Follow-Up

Alcohol Drug  Antisocial
Conduct  Use Use  Personality
Depression Anxiety Disorder Disorder Disorder Disorder
Novelty seeking -.02 .03 .23 A7* 21* .16
Harm avoidance 13 25 —11 .08 .008 —-.08
Reward dependence -.10 .03 -.08 -.02 -.09 -.06
Persistence -.001 -12 -01 —11 -.007 .14
Self-directedness -.003 -12 -.07 —-.06 -10 -09
Cooperativeness 12 -.06 -29% 18  -.09 -.22*
Self-transcendence 11 19 —.09 .05 -.05 -.04
Self-transcendence 15 .16 -.03 .03 .001 11
Intelligence .10 .02 -.08 .02 -.01 -.16
Depression (baseline) A40%* 25% 11 21 19* .05
Anxiety (baseline) A1 537 .09 .20* 23 -01
Conduct disorder —-.14 -.06 A1 .23 12 49%
(baseline)
Alcohol use disorder .20* .18* 217 A8 28+ 29%
(baseline)
Drug use disorder .04 -.07 1 21 41 .38
(baseline)
Antisocial -.06 .01 54 .30 27 Nk
personality

disorder (baseline)

p=.05."p= 0l

and behavioral activation (Hypothesis 3). Further, adolescents
with more symptoms of conduct disorder and antisocial person-
ality disorder rated themselves as hostile, whereas there was no
correlation between symptoms of alcohol and drug use disor-
der and hostile behavior. This is in line with previous research
that has established a firm association between aggressive be-
havior and antisocial behavior (Frick & White, 2008). As noted
earlier, adolescents referred for a substance use problem with
more symptoms of conduct disorder, alcohol use disorder, and
antisocial personality disorder rated themselves as intolerant,
blaming others, and self-oriented (low cooperativeness), possi-
bly reflecting their antisocial behavior.

The predictive validity of the JTCI was partly supported (Hy-
potheses 4 & 5). However, harm avoidance only predicted symp-
toms of anxiety and not depression over 12 months (Hypothesis
4). One possible explanation is the high prevalence of anxi-
ety diagnosis in the sample (34%), whereas prevalence rates of
1.6% have been reported in nonclinical samples (age 16; e.g.,
Costello, Mustillo, Erkanli, Keeler, & Angold, 2003). Diagnosis
of depression is less common in the sample (4.5%) and there
was also less range in number of symptoms that is possibly
affecting the association between harm avoidance and symp-
toms of depression. In addition to the hypotheses, adolescents
with continued externalizing problems rated themselves as less
a part of society (cooperativeness), possibly reflecting their an-
tisocial attitudes. When psychiatric symptoms were controlled
for, only cooperativeness significantly predicted conduct disor-
der 12 months later. Possibly, the strong correlations between
baseline and follow-up psychiatric symptoms exclude correla-
tions between personality traits and psychiatric symptoms.

There are limitations that need consideration. Both instru-
ments report a low Cronbach’s alpha in specific scales although
in line with previous research (e.g., Asch et al., 2009). One
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explanation can be the low number of items in specific scales
because alpha increases as the number of items increases (John
& Soto, 2007). Another explanation can be sample specific, as
in a previous Swedish study persistence was combined with re-
ward dependence (Jonasson, 1999) indicating difficulties with
persistence in Swedish samples. Also, the two personality instru-
ments were developed for use in different groups—adults and
children or adolescents—and different settings—research and
clinical work—that might influence the validity in this sample.
Because HP5i was measured at the follow-up, an exploration of
the predictive validity was not possible. There was a drop out
from baseline to follow-up, although in line with what would be
expected in this kind of study sample. When multiple correla-
tion analyses are conducted there is an increased risk of type 1
error. To control for Type 1 error, a Bonferroni correction was
applied. Bonferroni is a strict measurement to control Type 1
error, and when used in small samples it can be considered too
strict. This has implications for the interpretation of the results
and warrants further research on both instruments. The major
strengths are a clinical study of adolescents with a substance use
problem including clinical interviews, variables used to validate
the instruments are not self-reported measures, and a follow-up
study, enabling the study of the predictive validity of the JTCI.

To summarize, both instruments show sufficient validity and
can give a first picture of personality profiles in an adolescent
clinical sample, although there are some psychometric short-
comings warranting further studies. Traits measuring negative
emotions were associated with internalizing symptoms, whereas
traits measuring impulsivity and integration in society were as-
sociated with externalizing symptoms. The JTCI had some abil-
ity to predict psychiatric symptoms 1 year later. The results
of this study highlight the importance of a valid personality
assessment in adolescents. Screening for personality profiles in
addition to psychiatric assessment can help in tailoring treatment
efforts for adolescents. There is a need for different treatment
interventions focusing on specific personality traits; for exam-
ple, interventions aiming to curb impulsivity can target psychi-
atric problems in the externalizing spectrum, whereas interven-
tions aiming at negative emotions can target the internalizing
spectrum.
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Abstract
Objective: Maladaptive personality traits decrease from adolescence to adulthood, but some
studies show stability in psychopathic traits in this period. Psychopathic traits are associated with
a failure to engage and benefit from treatment and violent behavior. The present study examined
the stability of psychopathic traits from mid-adolescence to early adulthood and explored
adolescent factors that predicted psychopathic traits five years later.
Method: 99 women and 81 men who as adolescents had consulted a clinic for substance misuse,
were assessed at a mean age of 16.8 years using the Psychopathy Checklist: Youth Version
(PCL:YV) and five years later using the PCL-Revised (PCL-R). Extensive clinical assessments
of the adolescents and their parents were completed in mid-adolescence.
Results: Moderate to high rank-order stability was observed for total PCL and facet scores in
both genders. Mean total scores and mean scores for the interpersonal and affective facets
decreased over the five-year period, the lifestyle facet scores were stable among females and
increased among males, while scores for the antisocial facet remained stable among females and
males. Multivariate analyses showed that levels of psychopathic traits in mid-adolescence were
the strongest predictor of traits five years later, in addition to aggressive behavior. A drug use
disorder in mid-adolescence independently predicted affective and lifestyle traits five years later.
Conclusion: Psychopathic traits were stable from mid-adolescence to early adulthood among
males and females who sought treatment for substance misuse in adolescence. Treatment
programs may benefit from assessing psychopathic traits and providing specific interventions for

those with elevated levels.

Key words: psychopathic traits, stability, change, adolescence
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Stability of Psychopathic Traits from Mid-adolescence through Early Adulthood and Predictors
of Change
Adolescents misusing substances present high levels of conduct disorder that in most

cases onset prior to substance misuse (Armstrong and Costello, 2002). Among adolescents with
conduct problems, those who additionally present traits of psychopathy display high levels of
aggressive behavior (Frick and White, 2008), and in adulthood are at elevated risk for persistent
criminal offending (Lawing et al., 2010; Moffitt, 1993), and violence towards others (Leistico et
al., 2008). Emerging evidence suggests that these traits are present before age 5 (Dadds et al.,
2005). One randomized controlled study has shown that children with conduct problems and
high levels of psychopathic traits fail to respond to time-out and require specific interventions
that target their empathetic deficits (Hawes and Dadds, 2007). Another study has shown that
different dimensions of parenting need to be targeted in interventions for parents of children with
conduct problems with and without psychopathic traits (Pasalich et al., 2011). Similarly,
adolescents with conduct problems and psychopathic traits are difficult to engage in treatment
and respond poorly to offender rehabilitation programs (Salekin et al., 2010). Thus, the presence
of psychopathic traits among adolescents engaging in antisocial behavior may indicate the need
for a specific treatment approach. Most treatment centers for adolescents engaging in substance
misuse, to the best of our knowledge, do not assess psychopathic traits, even though the
importance of this differential diagnosis is now recognized by experts (Rutter, 2012). Such
assessments and specific treatments may not be necessary, however, if these traits dissipate by
early adulthood. The present study examined the stability of psychopathic traits from mid-
adolescence to early adulthood among individuals who as adolescents sought treatment for

substance misuse.
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Change in personality traits from adolescence to early adulthood

Rank-order stability has been observed in personality traits from childhood through late
adulthood (Roberts and DelVecchio, 2000). However, mean-level changes in several traits have
been observed during key developmental periods (Caspi et al., 2005; Roberts et al., 2006). The
period from mid-adolescence through early adulthood is one of change, with a peak in the
prevalence of internalizing and externalizing disorders (Kessler et al., 2005), and changes in
personality traits indicative of maturity (Meeus et al., 2011). Although few individuals
experience a personality transformation, a small percentage show change, particularly increases
in constraint or self-control and decreases in aggression and alienation (Blonigen et al., 2006;
McGue et al., 1993; Roberts et al., 2001). Maladaptive personality traits tend to decline during
adolescence (Johnson et al., 2000). Most studies have not observed gender differences in the
stability of personality traits, but some indicate faster maturation in females (Roberts and
DelVecchio, 2000). Based on studies of personality traits from mid-adolescence to early
adulthood, reductions in psychopathic traits among both males and females in this same period
might be expected.
Stability of psychopathic traits

Despite the limited number of studies, differing measures and raters, and few female
participants, rank-order* and individual-level stability has been observed in psychopathic traits
among adolescents over six and 12 months (Burke et al., 2007; Forth et al., 2003; Lee et al.,
2009; Loney et al., 2007; Lynam et al., 2007). Findings on mean-level stability" using self-report
measures are inconsistent; a gender difference has been reported, with a decrease or stability in

psychopathic traits among females and an increase among males. Thus, little is known about
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stability of psychopathic traits assessed by clinicians using validated instruments among teenage
girls and boys seeking treatment for substance misuse as they transition to adulthood.
Factors Influencing Change in Psychopathic Traits

Little is known about factors influencing change and/or stability in scores for
psychopathic traits among adolescents. Studies of children show that stability of these traits was
associated with low socio-economic status of the family, a lack of positive parenting
experiences, low intelligence, a high initial level of conduct problems, and level of social
competence (Frick et al., 2003). Among adolescent boys, poor parent-child communication and
higher levels of conduct problems were associated with elevated parent-rated scores for
interpersonal callousness (Pardini and Loeber, 2008). In another study of male adolescents,
psychopathic traits at age 13, peer delinquency, physical punishment, and low socio-economic
status of the family predicted psychopathic traits at age 24 (Lynam et al., 2008).

Factors that have been found to promote the development of psychopathy would be
expected to predict stability or increases in psychopathic traits over time. These factors include
substance misuse (O'Neill et al., 2003), criminal activity (Campbell et al., 2004), aggressive
behavior (Frick and White, 2008), victimization by peers (Brendgen et al., 2008), fearlessness
(Blair et al., 2006), and parents’ antisocial behavior (Forsman et al., 2008; Hussong et al., 2007).
By contrast, factors that have been found to limit the development of psychopathy may predict
decreases in psychopathy scores over time. These factors include intelligence, especially verbal
intelligence (Burke et al., 2007), and anxiety (Dolan and Rennie, 2007).

The present study
The few studies of clinically assessed psychopathic traits suggest moderate to high

stability in late adolescence. The stability of high levels of psychopathic traits from adolescence
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into adulthood predicts a high risk of persistent violent behavior through adulthood (Leistico et
al., 2008), and poor engagement and success in treatment (Salekin et al., 2010). Findings of
stability of psychopathic traits among adolescents seeking treatment for substance misuse would
indicate a need for a specific treatment approach and thereby present a significant challenge to
treatment programs. By contrast, if psychopathic traits decrease as adolescents become
independent and adopt adult roles, the risk of persistent antisocial behavior and substance misuse
would decrease. Further, knowledge of factors associated with decreases in psychopathic traits
could be used to inform changes to current treatment programs. Presently, it is not known if
psychopathic traits presented by adolescents seeking treatment for substance misuse remain
stable into adulthood, if the stability of such traits is similar among males and females, and the
factors that influence change in these traits.

The present study examined stability in psychopathic traits over a five-year period, from
mid-adolescence to early adulthood, among women and men who as adolescents had consulted a
clinic for substance misuse. Additionally, exploratory analyses were conducted to estimate the
independent associations of characteristics assessed in mid-adolescence with change in
psychopathy total and facet scores over the next five years.

Method
Sample

Baseline assessment. 742 adolescents contacted the only substance misuse clinic in a
large urban center in Sweden during a 19 week period in 2004. From among them, a random
sample of 373 (50.3%) adolescents and their parents were invited to participate in the study. The

final sample included 180 clients (mean age = 16.8, SD= 1.9), 99 females with their 90 mothers
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and 52 fathers, and 81 males with their 72 mothers and 37 fathers. (further information (Hodgins
et al., 2007).

Five-year follow-up. Five years later, 146 ex-clients, 85 women (58 %) and 61 men (42
%), completed interviews. Those who participated did not differ from those who did not on
PCL:YV scores nor on predictors with one exception. Participants had reported higher mean
scores (M=2.01, SD=0.89) for parental disclosure than non-participants (M=1.39, SD=0.99; t
(158) = -3.16, p=.002). Characteristics of the sample are presented in Table 1. Both baseline and
follow-up studies were approved by the Karolinska Institute Research ethics Committee Nord

(DNR 03-543) and Regionala etikprévningsndmnden in Stockholm (DNR 2008/1934-31/3).

Insert Table 1 about here

Measures in mid-adolescence

Psychopathic traits. The Hare Psychopathy Checklist: Youth Version (PCL:YV) (Forth
et al., 2003) is a 20-item rating scale for the assessment of psychopathic traits in adolescents.
Each item is scored 0 (consistently absent), 1 (inconsistently present), or 2 (consistently present).
Factor analysis identify four factors: interpersonal - impression management, grandiose sense of
self-worth, pathological lying, manipulation for personal gain; affective - lack of remorse,
shallow affect, callous/lack of empathy, failure to accept responsibility; behavioral - stimulation
seeking, parasitic orientation, lacks goals, impulsivity, irresponsibility; and antisocial - poor
anger control, early behavior problems, serious criminal behavior, serious violations of

conditional release, criminal versatility) (Hare, 2003). The PCL:YV has been shown to have high
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levels of validity and reliability when used with non-incarcerated adolescent males (Kosson et
al., 2002) and to a less extent with adolescent girls (Das et al., 2008).

The PCL:YV was rated by clinical psychologists, who were trained to use this
instrument, and, as recommended based on the interview and clinical files. Inter-rater reliability
was calculated on 29 adolescents (12 women and 17 men) using Intraclass correlations (ICC):
PCL:YV total score .86, interpersonal facet .61, affective facet .74, lifestyle facet .67, antisocial
facet .87.

Poverty. Poverty was defined as the participant’s family having received social welfare
payments as indicated by the Swedish Social Insurance Administration.

Parents’ antisocial behavior. Parents completed an interview with a clinical
psychologist trained to use the Structured Clinical Interview for DSM-IV (SCID) (First et al.,
1997). When only one parent participated in the study, she/he reported on symptoms of the other
biological parent following the Family Interview for Genetic Studies (FIGs) (Adolfsson and
Forsgren, 1998). Information about parents’ criminality was extracted from official files.
Fathers’ and mothers’ antisocial behavior was defined as the presence of diagnoses of alcohol
abuse and/or dependence, and/or drug abuse and/or dependence, and/or convictions for criminal
offences.

Parenting practices. Adolescents responded to 16 questions covering three aspects of
parenting practices: control, solicitation, and disclosure. Responses were scored using a 5-point
scale ranging from “almost never” to “very often” (Stattin and Kerr, 2000). Iltem scores were
summed to provide total scores.

Maltreatment. The revised Conflict Tactic Scales (Straus et al., 1996) were used to

measure physical abuse of the adolescent by mother and/or father. Each parent and the
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adolescent independently completed the questionnaires. Physical abuse was defined as present if
either parent or the adolescent reported that the adolescent was: hit with a fist or kicked hard, hit
on a part of the body other than the bottom with a hard object, thrown or knocked down, grabbed
around the neck and choked, beaten up, hit repeatedly very hard, burned, threatened with a gun
or knife.

Verbal intelligence. Participants age 16 or younger were assessed using the Wechsler
Intelligence Scale for children — third edition (WISC-111) (Wechsler, 1981) and participants age
17 or older using the Wechsler Adult Intelligence Scale — Revised (WAIS-R) (Wechsler, 1991).
One subtest, word list, was used as a measure of verbal intelligence (Wechsler, 2008).

Mental disorders. Participants age 17 and younger were interviewed by clinical
psychologists using the Kiddie-Schedule for Affective Disorders and Schizophrenia for School-
Aged Children - Present and Lifetime Version (K-SADS-PL) (Kaufman et al., 1997), a
diagnostic interview covering DSM-1V disorders in children and adolescents. Fifteen cases were
rated independently by a second clinician and inter-rater reliability was high (e.g. conduct
disorder/oppositional defiant disorder, kappa = 0.82). Participants age 18 or above were
interviewed following the SCID (First et al., 1997). Twelve cases were rated independently by a
second clinician and inter-rater reliability was high (e.g. conduct disorder/oppositional defiant
disorder, kappa=0.82) (further information (Hodgins et al., 2007).

Social difficulty. Adolescents answered three questions about social difficulties that was
scored present or absent.

Fearlessness. Adolescents completed the Child Fearlessness Scale (Andershed, 2003).

Scores for seven items were summed to provide a total score.
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Criminal peers. From the Structured Assessment of Violence Risk in Youth (Borum et
al., 2002) one item, criminal peers, was rated absent or present.

Victimization by peers. Adolescents answered seven questions about experiences of
victimization by peers that were scored as absent or present.

Aggressive behavior. Participants responded to 28 questions about aggressive behavior
in the previous six months including the aggressive behavior scale of the Youth Self-Report
(YSR) (Achenbach and Rescorla, 2001). Item scores were summed to provide total scores.

Non-violent crime. Adolescents reported on non-violent criminal activity over the past
year and responses were scored as absent or present.

Measures at the Five-year-follow-up

Psychopathic traits. The Psychopathy Checklist — revised (PCL-R: (Hare, 2003) is a 20-
item rating scale for the assessment of psychopathic traits in adults. Each item is scored 0
(consistently absent), 1 (inconsistently present), or 2 (consistently present). Factor analysis
identified four factors similar to those composing the PCLYV: interpersonal, affective, lifestyle,
and antisocial. PCL-R scores were rated by trained clinical psychologists based on the interview
and clinical files. The PCL-R has good validity and reliability (Hare, 2003). Inter-rater reliability
was calculated on 12 participants (five women and seven men) using ICC: PCL-R total score .99,
interpersonal .79, affective .85, and lifestyle .82, and antisocial .97.

Procedure

When adolescents first contacted the clinic, they and their parents were invited to
participate in the study. After a complete description of the study, and answers to their questions,
the adolescent and each parent signed consents to complete interviews, and questionnaires, and

to allow the research team access to their clinical files, criminal and social insurance records.
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Interviews were then scheduled with adolescents and each parent separately. None of the
participants was intoxicated during the interviews. For participation in the study, adolescents
received a gift certificate worth 500 SEK for a department store and a cinema ticket, and parents
received a gift certificate worth 300 SEK.

Five years later, the ex-clients were asked to again participate in the study. Those who
agreed signed formal consents to complete interviews and questionnaires, to allow the research
team to access their clinical files, criminal, health, and social insurance records, and provided a
sample of saliva for DNA extraction. Interviews were conducted, on average, 5.6 years
(SD=0.85) after the baseline assessment. For participation in the follow-up, the ex-clients
received a gift certificate worth 500 SEK for a department store.

Statistical Analyses

Independent t-test and chi square statistics were used to estimate differences between
females and males. A non-parametric test, Kendall’s tau, was used to calculate rank-order
stability of psychopathic traits over five years. Paired sample t-tests were used to measure mean-
level stability. Individual-level stability was calculated to determine if scores had decreased,
remained the same, or increased using the reliable change index (RCI) (RC = (X2-X1) / Sgits,
where x; = an individual score at time 1, and x, = the same individuals score at time 2, and St =
standard error of difference between the two test scores, computed by Sgir = (2(Se)?)”. RCI
scores below — 1.96 or above 1.96 indicate reliable change (Christensen and Mendoza, 1986;
Jacobson and Truax, 1991). RCIs were re-calculated for participants with total PCL-R scores of
0-10, 11-19, and 20 to 40.

Multiple regression models were computed to examine factors assessed in mid-

adolescence that predicted PCL-R scores in early adulthood. Because of the small sample size,
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three initial models were calculated that included family, individual, and antisocial
characteristics as predictors. A final model was calculated that included the significant predictors
from the three initial models and the PCL:YV total score. Similar analyses were conducted to
examine predictors of PCL:R facet scores. All models were re-run excluding two outliers on
PCL:R scores as indicated by studentized residuals > 2. There were no differences in results.

Results

Insert Table 2 about here

Psychopathy scores

PCL:YV scores assessed in mid-adolescence and PCL:R scores assessed five years later
are presented in Table 2. The PCL:YV scores of both the females and the males were lower than
those reported for female and male adolescent offenders (Sevecke et al., 2009), and the PCL-R
total scores were lower than those reported for adult offenders (Hare, 2003). However, the
present sample presented higher PCL:YV scores (Sevecke et al., 2009) and PCL-R scores than
non-offending women and men in the general population (Neumann and Hare, 2008). Mean
scores of the present sample are similar to those reported for clinical samples of adolescent males
with conduct disorder (Burke et al., 2007; Forth et al., 2003).

Rank-order Stability of Psychopathic Traits over Five Years

Insert Table 3 about here
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Table 3 presents correlation coefficients estimating the rank-order stability of PCL:YV
scores in adolescence and PCL-R scores assessed five years later. Among both women and men,
the correlations ranged from medium to large for total and facet scores.

Mean-level Stability of Psychopathic Traits over Five Years

From adolescence to early adulthood among women, there was a decrease in the average
total score (t (84) = 11.17, p=.000), interpersonal facet score (t (84) = 11.83, p=.000) and
affective facet score (t (83) = 6.16, p=.000), while no difference was detected in the mean scores
at the two time points for the lifestyle (t (84) = 1.04, p=.30) and antisocial facet (t (84) = -.83,
p=.41). Similarly, among men, the total score (t (60) = 5.91, p=.000), interpersonal facet score (t
(60) = 7.72, p=.000), and affective facet score (t (60) = 2.15, p=.04) significantly decreased over
time. By contrast, the score for the lifestyle facet increased, (t (60) = -4.20, p=.000) and the
antisocial facet score remained stable (t (60) = .06, p=.95).

Individual-level Stability in Psychopathic Traits over Five Years

Insert Table 4 about here

Table 4 presents the percentages of women and men whose scores decreased, remained
stable, or increased. As can be seen, scores were stable among most of the participants.
Approximately one fifth of the women showed a decrease in PCL total scores and interpersonal
facet scores over five years and none showed an increase. Seven women obtained higher
antisocial facet scores at follow-up than at baseline. Seven men showed a decrease in PCL total
score and 10 in the interpersonal facet score. Four men obtained higher lifestyle facet scores at

follow-up than at baseline, while three obtained higher antisocial facet scores. The chi-square
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statistics were all significant indicating that the percentages of participants whose scores
decreased, remained the same, or increased was not random.

There was a slight tendency for those with higher PCL-R scores at follow-up to show less
change since baseline. Among men with PCL-R 0-10, 86.5% remained stable since mid-
adolescence, as did 86.0% of those with scores from 11-19, and 90.0% of those with scores of 20
or higher. Among women, there was a similar pattern: of those with PCL-R scores of 0-10, 73%
were stable since mid-adolescence, as were 83% of those with PCL-R scores of 11-20, and
90.0% of those with scores of 20 or higher. The only participants with increased scores at follow-
up obtained total PCL-R scores of 20 or higher at follow-up.

Predictors of Change in PCL Total and Facet scores from Mid-adolescence to Early

Adulthood

Insert Table 5 about here

Four multiple regression analyses were performed to examine factors assessed in mid-
adolescence that predicted PCL-R total scores rated five years later. Model 1 included family
poverty, father antisocial behavior, mother antisocial behavior, parental control, parental
solicitation, parental disclosure, and maltreatment, none of which were significant (R? = .150).
Model 2 included sex, verbal intelligence, anxiety disorder, social difficulties, and fearlessness
(R? = .253). Four of the predictors were significantly associated with PCL-R total score: sex
(B=-291, p=.001), anxiety disorder (f=.189, p=.031), social difficulties (f=.203, p=.011), and
fearlessness (f=.318, p=.000). Model 3 included conduct disorder, alcohol disorder, drug

disorder, criminal peers, victimization by peers, aggressive behavior, and non-violent crimes (R?
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=.520). Four of the predictors were significant: conduct disorder ($=.180, p=.012), drug disorder
(B=.194, p=.004), criminal peers (B=.166, p=.024), and aggressive behavior (=.376, p=.000).
The final model included the significant predictors from the three initial models and the PCL:YV
scores. As shown in Table 5, three factors positively predicted PCL-R total score: sex, aggressive
behavior, and PCL:YV total score.

Similar analyses were conducted to examine predictors of the PCL-R facet scores. As
shown in Table 5, three factors predicted the interpersonal facet score: aggressive behavior,
fearlessness, and the PCL:YV interpersonal facet score. The affective facet score was predicted
by sex, drug disorder, aggressive behavior, and the PCL:YV affective facet score. The lifestyle
facet score was predicted by sex, drug disorder, aggressive behavior, and the PCL:YV. The
antisocial facet score was predicted by criminal peers, aggressive behavior, and the PCL:YV
antisocial facet score.

Discussion

Both in adolescence and adulthood, individuals who as adolescents had sought treatment
for substance misuse obtained scores for psychopathic traits that were higher than those reported
for community samples (Forth et al., 2003), lower than those reported for offenders (Forth et al.,
2003; Hare, 2003; Lee et al., 2009), and similar to those reported for adolescents with conduct
disorder (Burke et al., 2007; Forth et al., 2003). As in some previous studies, both in adolescence
(Schrum and Salekin, 2006; Penney and Moretti, 2007) and adulthood (Vitale et al., 2002),
females obtained significantly lower total, affective, and antisocial facet scores than males.
While there were no sex differences in the interpersonal and lifestyle facet scores in adolescence,

these scores were higher among men than women five years later.
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Three measures indicated high stability of psychopathy traits from mid-adolescence to
early adulthood among females and males seeking treatment for substance misuse. Moderate to
high rank-order stability was observed for total PCL and facet scores among both women and
men, consistent with previous findings for male adolescents over six (Lee et al., 2009) and 12
months (Burke et al., 2007). The mean total score and mean scores for the interpersonal and
affective facets decreased over the five-year period among both females and males consistent
with evidence of decreases in maladaptive traits in this key developmental period. There was
stability in the lifestyle facet scores among females and an increase in scores among males. By
contrast, among both the females and males, the scores for the antisocial facet remained stable.
This result is surprising as it would be difficult for young adults to obtain high scores on this
factor that includes items assessing serious criminal behavior, serious violations of conditional
release, and criminal versatility. Thus, if a pattern of antisocial behavior was present by mid-
adolescence, it persisted into early adulthood and if there was little antisocial behavior in
adolescence it was unlikely to emerge in the subsequent five years. Individual-level stability
was, in general, high and similar among females and males for PCL total score and facet scores.
Additionally, individuals with a high PCL-R total score (20-40) at the five-year-follow-up
showed the greatest stability.

Thus, the results of the present study concur with previous research showing that
psychopathic traits, like other personality traits (Roberts and DelVecchio, 2000), show moderate
to high rank-order stability from mid-adolescence to early adulthood among females and males
who as adolescents were treated for substance misuse. Given that high levels of these traits are
associated with persistent violent criminality (Lawing et al., 2010) and a failure to engage in and

to benefit from offender rehabilitation programs (Salekin et al., 2010) and parent-training
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programs (Hawes and Dadds, 2005), as has been noted (Rutter, 2012), it is urgent to assess and
attempt to reduce these traits. Adolescent substance misuse treatment programs may benefit from
identifying clients presenting high levels of these traits and providing them with specific
interventions that take account of their personality.
Adolescent Factors Predicting Psychopathic Traits in Early Adulthood

Despite the extensive information available on this clinical sample and their parents, few
factors assessed in mid-adolescence predicted psychopathic traits five years later. The strongest
predictor of both the total score and the facet scores was the PCL:YV score, again indicative of
stability of psychopathic traits in this period. The other consistent predictor was aggressive
behavior. At all developmental stages, aggressive behavior characterizes individuals with high
levels of psychopathic traits (Frick and White, 2008; Gretton, Hare, & Catchpole, 2004). Future
research is needed to understand the interplay between aggressive and antisocial behavior and
the personality traits associated with psychopathy at each developmental stage. Does the early
onset pattern of aggressive and antisocial behavior promote these traits or vice-versa? Given the
failure of young children with conduct problems and high levels of psychopathic traits to respond
to punishment, as do adults with psychopathy, some authors have argued recently that the trait of
callousness — the insensitivity to others — needs to be changed in order to reduce their conduct
problems (Pasalich et al., 2012). Consistent with evidence that males show higher levels of
psychopathy traits than females, male sex was the other predictor of these traits in early
adulthood. The presence of a drug use disorder in adolescence positively predicted affective and
lifestyle facet scores in early adulthood. Thus, in addition to the level of these facet scores in
adolescence, and aggressive behavior, the presence of a drug use disorder independently

contributed to the level of these traits.
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Continuity in a personality trait may result, at least in part, from individuals creating and
selecting environments that promote the trait (Roberts et al., 2006). Consistent with a previous
study (Lynam et al., 2008), in the present study having peers who were engaging in crime
predicted scores for antisocial behavior. Participants reported high levels of victimization by
their peers in mid-adolescence. Previous studies have shown that adolescents who are victimized
by their peers exhibit more aggressive behavior (Brendgen et al., 2008), higher levels of
psychopathic traits (Ragatz et al., 2011), low empathy, and engage in illegal behaviors (Cima and
Raine, 2009).

No association was found between parenting practices, including physical maltreatment,
and change in psychopathy scores from mid-adolescence to early adulthood. In most children,
parenting practices have a strong influence on conduct problems (Brestan and Eyberg, 1998) and
maltreatment is associated with a variety of negative outcomes (Scott et al., 2012; Widom,
1989). By contrast, children with high levels of psychopathic traits are less influenced by poor
parenting (Oxford et al., 2003; Wootton et al., 1997), fail to learn to modify their behavior in
response to punishment such as time-out (Hawes and Dadds, 2005), and show blunted responses
to maltreatment (Silva et al., 2012). The lack of association of parenting and maltreatment with
psychopathy scores may simply have resulted from the participants’ age — adolescents
transitioning to adulthood. Further, the adolescents’ relationship with their parents in mid-
adolescence was not associated with psychopathic traits five years later. Future research is
needed to determine whether parenting practices could influence psychopathic traits at a younger
age. Additionally, neither poverty nor parents’ antisocial behavior predicted psychopathic traits
in early adulthood. The stability of psychopathic traits from mid-adolescence to early adulthood

and the lack of understanding of factors promoting this stability is cause for concern.
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The stability of psychopathic traits from mid-adolescence to early adulthood may reflect,
in part, genetic control. Genetic factors have been shown to contribute to individual set points
which prevent change in personality traits (Roberts et al., 2006). Twin studies have shown that
the combination of conduct problems and psychopathic traits is highly heritable in children age 7
and 9 (Viding et al., 2005; Viding et al., 2008). These same twin studies also show that
environmental factors contribute to this combination of conduct problems and psychopathic traits
(Forsman et al., 2008; Viding et al., 2008). Future research is urgently needed to identify these
environmental factors. In the present study, no association was detected between parent
antisocial behavior and change in psychopathy scores; yet parent antisocial behavior, especially
fathers’ antisocial behavior, was common. These results suggest, but do not prove, that the
contribution of parent antisocial behavior to offspring psychopathic traits occurs prior to mid-
adolescence. The inter-generational transfer of antisocial behavior likely occurs as a result of
susceptibility genes interacting and/or adding to environmental factors (Rutter et al., 2006).
Consequently, it is theoretically possible that interventions could be developed to effectively
reduce the environmental factors associated with antisocial behavior that impact children
carrying susceptibility genes. Further, the expression of genes may be altered by environmental
factors, such as physical abuse (McGowan et al., 2009). Given the stability of psychopathic traits
from adolescence to early adulthood and the associated negative consequences for those with the
traits, as well as for others around them and society in general, research is needed to identify
changeable etiological factors. These factors likely operate early in life (Pasalich et al., 2012;
Waller et al., 2012).

Strengths and Limitations
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The present study was characterized by several strengths. It focused on a clinical sample
of both females and males with relatively high PCL scores. Psychopathy was assessed using the
PCL:YV and the PCL-R, the gold standards in the assessment of psychopathy. Stability was
measured over an important developmental period from mid-adolescence to early adulthood.
Further, extensive clinical assessments of the participants and their parents were available to
search for factors associated with psychopathy scores. Limitations of the study include the loss
of 34 participants from mid-adolescence to adulthood. However, there were no differences in
PCL:YYV scores of those who took part in the follow-up and those who did not. Two different age
appropriate versions of the PCL were used, the youth and the adult version. The young age of the
participants at follow-up limited total PCL-R scores especially on items assessing criminal
history, for example, revocation of conditional release. The regression analyses aimed at
identifying predictors of PCL-R scores included multiple predictors and few subjects.
Additionally, most predictors were dichotomized, thereby failing to provide information on
severity.

In summary, in a sample of females and males who as adolescents sought treatment for
substance misuse, rank-order, mean level, and individual level stability in psychopathic traits
over a five-year period from mid-adolescence to young adulthood was observed. The level of
psychopathic traits in adulthood was predicted primarily by the level of these traits in
adolescence, male sex, and aggressive behavior. Drug use disorders in adolescence, however,
were independently associated with affective and lifestyle facet scores in early adulthood.

Authors’ Notes
1. Rank-order stability estimates the maintenance of individual position’s within a group over

time. Mean-level stability is defined as the consistency of scores in a sample or population over
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time, if the sample as a whole increases or decreases over time. In contrast, individual-level
stability estimates the magnitude of increases or decreases in scores of each individual over time

(Mroczek, 2007).
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Table 1. Characteristics of the participants and their parents
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Characteristics of the clients

Born in Sweden

Mean (SD) verbal intelligence score
% diagnosed with an anxiety disorder
% with social difficulties

Mean (SD) fearlessness score

% diagnosed with a conduct disorder
% diagnosed with an alcohol disorder
% diagnosed with a drug disorder

% with criminal peers

% reporting victimization by peers
Mean (SD) aggressive behavior score

% reporting non-violent criminality

% poverty

% of fathers with antisocial behavior
% of mothers with antisocial behavior
Mean (SD) score parental control
Mean (SD) score parental solicitation
Mean (SD) score parental disclosure

% Maltreatment

Difference

Women Men
90.9% 70.7%
8.47(2.51) 8.07(2.65)
62.4% 26.2%
11.8% 8.9%
9.95(4.14) 12.65 (4.25)
45.9% 65.6%
43.5% 50.8%
34.1% 34.4%
63.5% 68.9%
47.6% 63.2%

14.48 (7.24) 15.42 (9.07)

77.6% 91.7%

Characteristics of parents

13.2% 9.1%
52.9% 62.3%
30.6% 34.4%
1.68 (1.09) 1.47 (1.02)
166 (81)  1.63(.73)
2.03(85)  1.97(.95)
36.6% 24.6%

22(1,n=141)=0.144, p=704.
1144=0.940, p=.349
¥2(1,n=146)=17.172, p=.000
%2(1,n=132)=0.063, p=.802
t139=-3.755, p=.000
72(1,n=144)=4.183, p=.041
22(1,n=146)=0.494, p=482
%2(1,n=146)=0.000, p=1.00
22(1,n=146)=0.242, p=.623
22(1,n=139)=2.695, p=.101
t1057=-0.663, p=.509

%2(1,n=145)=4.042, p=.044

%2(1,n=131)=0.197, p=.657

¥2(1,n=146)=0.914, p=339

%2(1,n=146)=0.096, p=.757
t157=1.121, p=.264
t13,=0.205, p=.838
t13,=0.380, p=.705

12(1,n=139)=1.726, p=.189
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Table 3. Rank-order correlations between PCL:YV scores in mid-adolescence and PCL-R scores

five years later

Women p Men p
PCL Total score .58 .000 .68 .000
Interpersonal facet score .44 .000 .41 .000
Affective facet score 48 .000 .60  .000
Lifestyle facet score 43 .000 .60  .000
Antisocial facet score .54 .000 .60  .000
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Table 4. Percentages of women and men with decreases, stability, and increases in PCL-R scores

relative to PCL:YV scores obtained five years earlier based on the reliable change index? (RCI)

Women

Decrease  Stable Increase

% 2’ P
PCL Total score 14.0 86.0 0 (1,n=85)=23.82 .000
Interpersonal facet score 22.0 78.0 0 (1,n=85)=25.99 .000
Affective facet score 14.5 84.5 1.0 (2,n=84)=101.21 .000
Lifestyle facet score 1.0 98.0 1.0 (2,n=85)=158.21 .000
Antisocial facet score 35 89.5 7.0 (2,n=85)=120.45 .000
Men
PCL Total score 115 87.0 15 (2,n=61)=79.61 .000
Interpersonal facet score 16.0 84.0 0 (1,n=61)=27.56 .000
Affective facet score 3.0 95.0 2.0 (2,n=61)=104.69 .000
Lifestyle facet score 0 93.0 7.0 (1,n=61)=46.05 .000
Antisocial facet score 5.0 90.0 5.0 (2,n=61)=88.66 .000

®A change greater than 1.96 or less than -1.96 is considered reliable change. "The chi-square
statistics tested if the observed distribution differed from the expected distribution (e.g. 2.5%

decrease, 95% stable, 2.5% increase).
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Abstract
Obijective: The present study aimed to determine whether psychopathic traits assessed in mid-
adolescence predicted mental health, psychosocial, and antisocial/criminal outcomes five
years later and would thereby provide advantages over diagnosing conduct disorder.
Method: 86 women and 61 men were assessed in mid-adolescence when they first contacted a
clinic for substance misuse and re-assessed five years later. Assessments in adolescence
included the Psychopathy Checklist: Youth Version (PCL:YV), and depending on their age,
either the Kiddie-Schedule for Affective Disorders and Schizophrenia or the Structured
Clinical Interview for DSM-1V (SCID). Assessments in early adulthood included the SCID,
self-reports of psychosocial functioning, aggressive behavior, and criminality, and official
criminal records.
Results: The antisocial facet score positively predicted the number of anxiety symptoms and
likelihood of receiving treatment for substance use disorders. Lifestyle and antisocial facet
scores negatively predicted GAF scores. By contrast, the interpersonal score and male sex
independently and positively predicted number of months worked/studied, as did the
interaction of lifestyle*sex indicating that among men, but not women, an increase in lifestyle
facet score was associated with less time worked/studied. Interpersonal and antisocial scores
positively predicted school drop-out. Antisocial facet scores predicted number of symptoms
of ASPD, alcohol and drug use disorders, and violent and non-violent criminality, much more
strongly among males than females. Predictions from numbers of CD symptoms were similar.
Conclusions: Psychopathy traits among adolescent substance misusers predict an array of
outcomes over the subsequent five years. Information on the levels of these traits may be

useful for planning treatment.

Clinical Implications



e  Training clinicians working with adolescent substance misusers to use the PCL:YV may
contribute to a better understanding of the adolescents.

e  Psychopathic traits assessed in adolescence were associated with anxiety, treatment use,
and substance misuse in the subsequent five years.

e The number of conduct disorder symptoms present before age 15 was also associated
with these outcomes.

Limitations

e  The small sample size may have affected predictions of antisocial/criminal behavior
among females.

e No information was available about whether treatments in the follow-up period were
involuntary, under civil or criminal court orders.

Key words

Psychopathy, conduct disorder, assessment, adolescence, substance misuse

List of abbreviations

ASPD  Antisocial Personality Disorder

CD conduct disorder

GAF Global Assessment of Functioning

PCL:YV Psychopathy Checklist: youth version

SCID |  Structured Clinical Interview for DSM-IV axis | disorders

SCID Il Structured Clinical Interview for DSM-IV axis Il disorders



Most adolescents who misuse substances present mental disorders that onset prior to
substance misuse, most commonly CD" 2. CD is associated with an elevated risk of persistent
antisocial behavior, substance misuse, school drop-out, unwanted pregnancy3, criminal
convictions*, anxiety and depression® ®, and by definition ASPD’. Some children/adolescents
with CD present elevated levels of psychopathic traits. These children present more severe
conduct problems, than other children with CD, including aggressive behavior, and an
elevated risk of persistent criminal offending®®. Additionally, they show distinct impairments
of cognition and emotion processing similar to adults with psychopathy. Emerging evidence
suggests that these traits are present as early as age 5'°.

Children with CD and high levels of psychopathic traits are relatively insensitive to
punishment and tend to behave inappropriately regardless of negative consequences** *2. One
randomized controlled study has shown that children with conduct problems and high levels
of psychopathic traits fail to respond to time-out™®, and other studies propose that they require
specific interventions that target their empathetic deficits'® **. Similarly, adolescents with
conduct problems and psychopathic traits are difficult to engage in treatment and respond
poorly to offender rehabilitation programs™ *°. Thus the presence of psychopathic traits
among adolescents engaging in antisocial behavior may indicate the need for a specific
treatment approach. Most services for adolescents engaging in substance misuse, to the best of
our knowledge, do not assess psychopathic traits, even though the importance of this
differential diagnosis is now recognized by experts’. The present study aimed to determine
whether psychopathic traits in mid-adolescence predicted mental health, psychosocial, and
antisocial/criminal outcomes five years later and would thereby provide advantages over the
usual procedure of diagnosing CD.

The Psychopathy Checklist: Youth Version (PCL:YV)* was designed to assess

psychopathic traits among adolescents. Factor analysis identifies four factors: interpersonal -



impression management, grandiose sense of self-worth, pathological lying, manipulation for
personal gain; affective - lack of remorse, shallow affect, callous/lack of empathy, failure to
accept responsibility; lifestyle - stimulation seeking, parasitic orientation, lacks goals,
impulsivity, irresponsibility; and antisocial - poor anger control, early behavior problems,
serious criminal behavior, serious violations of conditional release, criminal versatilitylg. Ina
meta-analysis of 21 studies, 15 of them focusing exclusively on males, the PCL:YV or the
Psychopathic Checklist- Revised'® for adults predicted general and violent recidivism, more
strongly among men than women?. Similarly, other studies of adolescents have shown that
the PCL:YV predicted violent and non-violent criminal convictions among males and weakly

2122 and violent behavior® 24, We found only one study

or not at all among females
examining PCL:YV predictions after controlling for CD and it showed that the PCL:YV
continued to predict future violent offending among adolescent males®.

Few studies have examined associations between psychopathic traits in adolescence and
outcomes other than aggressive behavior and criminality. The results of these few studies are

2125 and suicidal

generally inconsistent, for example those on internalizing problems
behavior®®. A recent study showed that among adolescent boys both CD and psychopathic
traits predicted substance misuse three years later, while among girls only CD was associated
with subsequent substance misuse®’.

The present study aimed to determine whether psychopathic traits assessed by the
PCL:YV in mid-adolescence among girls and boys attending a clinic for substance misuse
predicted mental health, psychosocial, and antisocial/criminal outcomes five years later and
would thereby provide advantages over the usual procedure, that of diagnosing CD. Four
questions were addressed: (1) Do scores for psychopathic traits assessed in mid-adolescence

predict mental health (depression symptoms, anxiety symptoms, suicide attempts, treatment of

substance abuse, treatment of other mental disorders, number of admissions to psychiatric



wards), psychosocial functioning (Global Assessment of Functioning score, time spent
working or studying, school drop-out, having a child at a young age), and antisocial and
criminal behavior (symptoms of ASPD, alcohol use disorders, drug use disorders, self-
reported aggressive behavior, convictions and/or self-reports for violent and non-violent
crimes) five years later? (2) Does the number of CD symptoms prior to age 15 predict these
mental health, psychosocial, and antisocial/criminal outcomes five years later? (3) Do
psychopathic traits predict any of these mental health, psychosocial, and antisocial/criminal
outcomes five years later after controlling for CD symptoms? (4) Do predictions differ among
females and males?
Method

Participants

In 2004, a sample of 99 females and 81, aged on average, 16.8 years (SD = 1.9) who
contacted the only substance misuse clinic in a large urban area in Sweden participated in a
study (further information,?). Five years later, 86 women and 61 men from the original
sample completed interviews. There were no significant differences between those who
participated in the follow-up and those who did not regarding sex, PCL:YV total and facet
scores, and number of CD symptoms.
Measures in mid-adolescence

Psychopathic traits. The Hare Psychopathy Checklist: Youth Version (PCL:YV* is a
20-item rating scale measuring psychopathic traits in adolescents. Each item is scored 0
(consistently absent), 1 (inconsistently present), or 2 (consistently present). The PCL:YV was
rated by clinical psychologists, trained to use this instrument, and, as recommended based on
the interview and clinical files. Inter-rater reliability was calculated on 29 clients using
Intraclass correlation: total score .86; interpersonal facet .61; affective facet .74; lifestyle

facet.67; antisocial facet score .87.



Mental disorders. Participants age 17 and younger were assessed using the Kiddie-
Schedule for Affective Disorders and Schizophrenia for School-Aged Children - Present and
Lifetime Version®. Fifteen cases were rated independently by a second clinician and inter-
rater reliability was high (CD/oppositional defiant disorder, kappa = 0.82). Participants age 18
or older were interviewed using the Structured Clinical Interview for DSM-IV (SCID | and
1131, Twelve cases were rated independently by a second clinician and inter-rater reliability
was high (CD/oppositional defiant disorder, kappa=0.82) (further information,).

Measures in early adulthood

Mental disorders. Ex-clients were assessed using the SCID I and 11°% 3 12 cases were
rated independently by a second clinician and inter-rater reliability was high (e.g. CD,
kappa=0.82, alcohol abuse/dependence, kappa=0.83). Symptoms were summed to provide
total scores for depression, anxiety, alcohol abuse and/or dependence, drug abuse and/or
dependence, and ASPD.

Suicide attempt. Suicide attempts since the initial assessment were scored absent (0) or
present (occurred 1 or more times).

Treatment. Information about treatment since the initial assessment was collected with
the Life History Calendar®, from SCID 1*°, and from medical records.

Admission to psychiatric wards. Number of admissions to psychiatric wards since the
initial assessment was collected from Patientregistret.

Psychosocial functioning. The Global Assessment of Functioning Scale (GAF)*®
assessed psychological, social, and occupational functioning. GAF scores range from 1 to
100.

Work/studies. The Life History Calendar®* documented work and studies. The number of
months worked/studied more than 30 hours/week since the initial assessment was defined as

an outcome.



School dropout. School drop-out was coded as present if less than 7 years of school were
completed.

Having a child at a young age. Participants reported whether or not they had children.

Aggressive behavior. The MacArthur Community Violence Instrument®, was
administered by interview, to report on all types of physically aggressive behaviors towards
others in the past six months. Item scores were summed to provide a total score.

Violent crime. Eleven questions were asked about violent crimes over the past year.
Information about number of violent crime convictions was extracted from official Swedish
criminal records. Item scores and number of convictions were summed. Definitions are
provided in the on-line material.

Non-violent crime. Fifteen questions were asked about non-violent crimes over the past
year. Information about number of convictions for non-violent offences was extracted from
official Swedish criminal records. Item scores and number convictions were summed.
Procedure

When adolescents first contacted the clinic, they were invited to participate in the study.
After a complete description of the study, and answers to their questions, the adolescent and
each parent formally signed consents to complete interviews and questionnaires, and to allow
the research team access to their clinical files, official criminal records, and social insurance
records. Interviews were then scheduled with adolescents and each parent separately. For
participation in the study, adolescents received a gift certificate worth 500 SEK for a
department store and a cinema ticket.

Five years later, the ex-clients were asked to again participate in the study. Those who
agreed signed formal consents to complete interviews and questionnaires, to allow the
research team to access their clinical files, criminal, health, and social insurance records, and

provided a sample of saliva for DNA extraction. Interviews were conducted, on average, 5.6



years (SD=0.85) after the baseline assessment. For participation in the follow-up, the ex-
clients received a gift certificate worth 500 SEK for a department store.

Both the initial and the follow-up study were approved by the Karolinska Institute
Research ethics Committee Nord (DNR 03-543) and Regionala etikprévningsndmnden in
Stockholm (DNR 2008/1934-31/3).

Statistical Analyses

Characteristics of female and male participants were compared using t-tests and chi
square statistics. Binary correlations were calculated between predictor variables (PCL:YV
facet scores, number of CD symptoms) and outcome variables using Kendall’s Tau (see Table
el online). Multiple regression analyses were computed to examine outcomes defined as
continuous variables: numbers of depression and anxiety symptoms and admissions to a
psychiatric wards, months of worked/studied, numbers of symptoms of ASPD, alcohol and
drug use disorders, incidents of aggressive behavior, convictions and self-reports of violent
crime and non-violent crime, and GAF scores. Logistic regression models were calculated for
outcomes defined dichotomously: suicide attempts, treatment for substance abuse, other
mental health treatment, school drop-out, and having a child at a young age. Due to outliers
on the dependent variables, one case was removed from all of the analyses, and six cases from
analyses of number of admissions to psychiatric wards. The first series of models estimated
the independent associations of PCL facet scores with outcomes and controlled for sex. By
specifying the four facet scores as predictors, the overlap between the facets was controlled,
thereby providing an independent estimate of the association of each facet with each outcome.
Model I included PCL facet scores. Model Il included facets scores, sex, and an interaction
term of the facet scores with sex. Interaction terms were included one by one. A final model
included significant predictors from models I and I1. Similar analyses estimated the

associations of the number of CD symptoms with outcomes. Finally, one model was



calculated to determine whether the PCL facets that were predictive of outcomes in the final
model would remain after taking account of the number of CD symptoms. In order to examine
interaction terms the following variables were dichotomized: antisocial facet, low 0-2, high 3
or more; lifestyle facet, low 0-2, high 3 or more, and number of CD symptoms, low 0-2, high
3 or more. Independent t-tests were calculated to estimate significance of differences.

Results

Table 1 about there

Characteristics of the sample

As shown in Table 1, women had significantly lower PCL total, interpersonal, affective,
and antisocial scores, and number of CD symptoms than men. Within each domain of
functioning, sex differences were observed. Women presented more depressive and anxiety
symptoms, and more reported having children, but women had fewer symptoms of ASPD and
drug use disorders, and fewer violent and non-violent crimes than men.
Do psychopathic traits assessed in mid-adolescence predict mental health, psychosocial

functioning, and antisocial/criminal behavior five years later?

Table 2 about there

Table 2 presents the results of the final regression model using PCL:YV facet scores in
mid-adolescence, and interactions of these scores with sex, to predict mental health,
psychosocial functioning, and antisocial/criminal behavior five years later. (see Table 2e for
results of initial models). The antisocial score positively predicted the number of anxiety

symptoms and likelihood of receiving treatment for substance use disorders.
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Lifestyle and antisocial facet scores negatively predicted GAF scores. By contrast, the
interpersonal score and male sex independently and positively predicted number of months
worked/studied, as did the interaction of lifestyle*sex indicating that among men, but not
women, an increase in lifestyle facet score was associated with less time worked/studied. Men
with high, as compared to low, lifestyle scores worked/studied significantly fewer months
(high: M= 18.24, SD=17.63, low: M=32.98, SD=19.02, t(58)=2.76, p=.008). Among women,
there was no difference in time worked/studied between those with high and low scores.
Interpersonal and antisocial scores positively predicted school drop-out.

All six antisocial outcomes in early adulthood were predicted by psychopathic traits
assessed in mid-adolescence. The number of ASPD symptoms was predicted by interpersonal
and antisocial scores. The number of symptoms of alcohol use disorders was predicted by
male sex and the antisocial score, while the number of symptoms of drug disorders was
predicted only by the antisocial score. Aggressive behavior was predicted by male sex and the
interaction antisocial*sex, while violent and non-violent crimes were predicted by the
interaction antisocial*sex. These significant interaction terms, plus follow-up t-tests, indicate
that high antisocial facet scores were associated with aggressive behavior, violent and non-
violent crimes, much more strongly among men than women (see on-line Results).

Do the number of CD symptoms assessed in mid-adolescence predict mental health,

psychosocial functioning, and antisocial/criminal behavior five years later?

Table 3 about there

Table 3 presents the results of the final model predicting outcomes by CD symptoms and
symptoms*sex (see Table3e for results of initial models). The number of CD symptoms

positively predicted number of anxiety symptoms, as did the interaction CD symptoms*sex.
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Women with high, as compared to low, numbers of CD symptoms presented significantly
more anxiety symptoms (high: M=7.00,SD=6.26;low: M=4.02, SD=5.06; t(84)=-2.44,
p=.017). Among men, no difference in anxiety symptoms was detected for those with high
and low numbers of CD symptoms. The number of CD symptoms positively predicted the
numbers of admissions to psychiatric wards. CD symptoms negatively predicted GAF score
and positively predicted school drop-out.

Additionally, and as expected, CD symptoms positively predicted number of symptoms
of ASPD as did the interaction term CD symptoms*sex indicating, and confirmed by follow-
up t-tests that among men the association was much stronger than among women. The number
of CD symptoms positively predicted the number of symptoms of alcohol and drug use
disorders. Only the interaction CD symptoms*sex predicted aggressive behavior, and number
of violent and non-violent crimes. Follow-up t-tests confirmed that men with high, as
compared to low, numbers of CD symptoms obtained significantly higher scores for
aggressive behavior, and significantly more convictions/self-reports of violent and non-
violent crimes. Among women, those presenting high and low numbers of CD symptoms did
not differ on scores for aggression or violent crimes, but they did commit significantly more

non-violent offences.

Table 4 about there

Table 4 presents a summary of the results of the final regression models reported above
that predicted mental health, psychosocial functioning, and antisocial behavior using the
PCL:YV facet scores in one series of analyses and the number of CD symptoms in another.

As can be seen, PCL facets and CD symptoms predicted indices of antisocial behavior

12



similarly, while the PCL facets predicted two mental health and several psychosocial
outcomes.
Are psychopathic traits a better predictor of outcomes after five years than number of CD

symptoms?

Insert Table 5 about there

Table 5 presents results of the regression model in which PCL facet scores were entered
in addition to the number of CD symptoms, in order to estimate the independent contributions
of the PCL facet scores and CD symptoms. No mental health outcomes were predicted, and
one psychosocial outcome, GAF score was negatively predicted by the lifestyle and antisocial
facets. The number of ASPD symptoms was positively predicted by the lifestyle and
antisocial facets in addition to CD symptoms. The numbers of symptoms of alcohol and drug
use disorders were predicted only by the antisocial facet scores, while aggressive behavior,
violent and non-violent crimes were only predicted by the interaction antisocial facet*sex.

Discussion

The present study sought to determine the utility of the PCL:YV in predicting mental
health, psychosocial, and antisocial outcomes in early adulthood among females and males
who had sought treatment for substance misuse in mid-adolescence. In general, the PCL:YV
provided added value over and above a diagnosis of CD. Multivariate analyses were
computed in order to determine the independent associations of each of the PCL:YV facets to
outcomes. The antisocial facet predicted anxiety symptoms, substance misuse treatment, GAF
scores, school drop-out, and all antisocial outcomes including ASPD, symptoms of alcohol
and drug use disorders, aggressive behavior, violent and non-violent criminality. Additionally,

the interpersonal factor was associated with time worked/studied, school drop-out, and ASPD,
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while the lifestyle factor was associated with GAF scores and time work/studied. Notably, the
affective facet, often referred to as the core of psychopathy, was not associated with any
outcome. Thus®®, the PCL:YV facet scores assessed in mid-adolescence predicted a broad
array of outcomes five years later.

The number of CD symptoms assessed in mid-adolescence also predicted outcomes five
years later, including anxiety symptoms, inpatient admissions, GAF score, school drop-out,
and all antisocial outcomes.

Adolescents with the highest levels of antisocial behavior indicated by either high
antisocial facet scores or numbers of CD symptoms were more likely than those with lower
levels to receive treatment. The data did not allow further investigation of these associations.
It could be that clinicians in this clinic for adolescent substance misusers selected the most
severely antisocial youth for treatment. However, previous studies of adolescents and adults
report that psychopathic traits are associated with a failure to engage and benefit from
treatment™ ** ®_ It could be that these adolescents with high scores for manipulation and
other psychopathy traits use mental health services for their own ends, such as negotiating
with police not to charge them if they go into treatment, or detoxing in hospital in order to use
less drugs to get high. These findings warrant further study.

Both the PCL:YV facets and CD symptoms predicted antisocial outcomes more strongly
among males than females suggesting that among adolescent females other factors are
contributing to maintaining, and perhaps extending, antisocial behavior. Both the antisocial
facet and CD symptoms predicted anxiety symptoms, more strongly among females than
males. This result concurs with findings from other studies showing that both ASPD and CD
are associated with elevated rates of anxiety disorders®”*®. Thus, these co-morbid disorders
may be relatively long-standing by adolescence and present a challenge to clinics focused on

substance misuse.
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The assessment of CD symptoms in mid-adolescence provides a wealth of information
about the onset and development of antisocial behavior, and as the present study and others,
have shown, it predicts future antisocial/criminal behaviors, poor psychosocial functioning
and behaviors such as dropping out of school that have long term consequences. The PCL:YV
facets also predicted these same behaviors, and may provide additional information that is
clinically useful. While maladaptive personality traits generally decline from mid-adolescence
to early adulthood® %, emerging evidence suggests that psychopathic traits are relatively
stable, and consequently will continue to be associated with anxiety, poor psychosocial
functioning, antisocial/criminal behaviors in adulthood. Based on both an extensive interview
and clinical and criminal files, the PCL:YV assesses pathological lying and manipulation.
Knowing about these attributes allows clinicians to better judge the usefulness of adolescents’
self-reports. If levels of these and other psychopathic traits are high, skepticism on the part of
clinicians may also be warranted with regard to pronouncements of future projects, including
participation in treatment. Unrealistic and grandiose plans, and a lack of future goals, are
specifically assessed with the PCL. All of these characteristics are important for developing a
treatment program likely to reduce substance misuse and for implementing measures to
promote engagement with treatment. Further, studies of children presenting psychopathic
traits indicate that they require different interventions from those that are effective with other
children with CD and their parents™* *3. One randomized controlled trial has shown that
children with CD and high levels of psychopathic traits learn from reward, not time-out*® **
# and proposals suggest that interventions focus on their insensitivity to others'®. Given the
evidence that psychopathic traits are relatively stable by mid-adolescence, and that in the
present study the affective facet was not associated with any outcomes, research is needed to
determine whether adolescents misusing substances who present medium to high levels of

these traits would benefit from a specific treatment approach.
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Conclusion

The PCL:YV may provide useful information to clinicians treating adolescents engaging

in substance misuse as it predicted mental health, psychosocial, and antisocial/criminal
behavior into early adulthood. Future trials are needed to determine whether specific
treatment approaches would benefit adolescents presenting these traits.
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Table 1. Characteristics of the clients

Mean (SD) PCL total score

Mean (SD) interpersonal facet score

Mean (SD) affective facet score

Mean (SD) lifestyle facet score

Mean (SD) antisocial facet score

Mean (SD) number of CD symptoms
Mental health

Mean (SD) number of depression symptoms
Mean (SD) number of anxiety symptoms
% of suicide attempts

% treatment for substance misuse

% of treatment for other mental disorders
Number of admissions to psychiatric wards
Psychosocial functioning

Mean (SD) GAF score

% of drop out school

Mean (SD) months worked/studied

A child

Antisocial/criminal behavior

Mean (SD) number of ASPD symptoms
Mean (SD) number of alcohol disorder symptoms

Mean (SD) number of drug disorder symptoms

Women

n =386
12.36 (5.88)
2.70 (1.42)
2.36 (1.89)
2.57 (1.30)
2.11 (1.80)

2.85 (2.98)

431 (3.18)
5.23 (5.74)
8.1%
49.4%
71.8%

0.74 (1.37)

66.36 (11.31)
3.5%
30.34 (18.15)

29.1%

0.50 (1.07)
2.08 (2.74)

1.63 (2.86)

n=61
15.86 (8.05)
3.21(1.73)
3.22 (2.06)
2.94 (1.75)
3.56 (2.67)

4.10 (3.47)

2.07 (2.54)
2.23 (3.85)
6.6%
45.9%
68.9%

0.67 (1.47)

64.49 (11.93)
6.7%
28.69 (19.52)

13.3%

1.59 (2.02)
2.13 (2.90)

2.64 (3.16)

Difference

t1035=-2.893, p=.005
t145=-1.975, p=.050
t145=-2.625, p=.010
t145=-1.472, p=.143
te75=-3.680, p=.000

t167=-2.277, p=.025

tiups=4.757, p=.000
t1446=3.795, p=.000
¥2(1,n=147)=0.002, p=.967
¥2(1,n=146)=0.063, p=.802
22(1,n=146)=0.039, p=.844

t132=0.262, p=.794

t145=0.925, p:356
22(1,n=146)=0.241, p=.624
t145=0.526, p=600

12(1,n=146)=4.144, p=.042

tg3.06=-3.849, p=000
t145=-0.106, p=916

t145:-2.022, p:045

22



Mean (SD) self-reported aggressive behavior 1.05 (1.63) 1.41 (2.01) t111.70=-1.165, p=.246
Mean (SD) number of violent criminality 0.47 (1.22) 2.03 (3.05) t73.83=-3.775, p=.000

Mean (SD) number of non-violent criminality 2.80 (2.68) 8.03 (13.77) t63.23=-2.928, p=.005
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Table 4. Summary of PCL:YV scores and CD symptoms assessed in mid-adolescence that

predicted outcomes five years later.

PCL:YV Facet scores Number of CD
Interpersonal ~ Affective Lifestyle Antisocial symptoms
Mental Health
Depression
Anxiety A A women
stronger
Suicide attempts
Treatment for N
substance misuse
Other treatment
Inpatient admissions N
Psychosocial Functioning
GAF-score v Vv v
Time worked/studied A WV men
stronger
School drop out v 0 ()
Child at young age
Antisocial/Criminal Behavior
ASPD N N A men
stronger
Alcohol Disorder ¢ A
Drug Disorder m A
Aggressive behavior A men A men only
only
Violent crimes A men A men only
stronger
Non-violent crimes A men A men
stronger stronger

Footnote: apositive prediction; wnegative prediction
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Supplementary On-line Material

Method

Criminal convictions. Violent crimes were defined to include: participating in a fight
down town, carrying a weapon in school or down town, participating in beating someone up
so badly you think/know that the person required hospital treatment, hurting someone with a
knife, stiletto or similar, participating in forcing or threatening someone to do something
she/he didn’t want to do, started a fight without you or your friends being threatened or
assaulted first, kicking someone lying on the floor or kicking someone on the head,
threatening someone in order to steal, attempted or completed homicide or manslaughter,
criminal negligence causing death, assault resulting in death, assault on official, assault,
arson, robbery, kidnapping, stalking, harassment, unlawful threats, rape, sexual assault,
sexual molestation, sexual abuse of minors, incest, procuring, and child pornography crimes.
All other offences were defined as non-violent.

Results

Do psychopathic traits assessed in mid-adolescence predict mental health, psychosocial
functioning, and antisocial/criminal behavior five years later?

Interaction terms in the final model. Men with high, as compared to low, antisocial
scores obtained significantly higher scores for aggressive behavior, high: M=2.15 (SD=2.27),
and low: M=0.35 (SD=0.85), (t(44.14)=-4.25, P = <.001), and more convictions/self-reports
of violent crimes, high: M=2.79 (SD=3.19), low: M=0.73 SD=1.95), (1(55.62)=-3.09, P =
0.003), and non-violent crimes, high: M=11.53 (§D=17.33), low: M=2.85 (SD=1.93),
(t(34.07)=-2.90, P = 0.007). Women with high, as compared to low, antisocial scores did not
differ as to aggression scores, but had acquired significantly more convictions for violent

crimes, high: M=1.07 (SD=1.84), low: M=0.16 (SD=0.50), (1(31.37)=-2.64, P = 0.01), and



for non-violent crimes, high: M=3.97 (SD=3.18), low: M=2.20 (SD=2.16), (t(44.00) = -2.72,
P =0.009).

Men with high, as compared to low, CD symptoms presented significantly more
ASPD symptoms, high M=2.53 (SD=1.97), and low M=0.32 (SD=0.91), (t(44.80)=-5.70, P =
<0.001). Women with high, as compared to low, CD symptoms presented significantly more
ASPD symptoms, high (M=1.00 (SD=1.41), and low (M=0.16 (SD=0.54), (t(40.94)=-3.361.
P =0.002).

Men with high, as compared to low, CD symptoms presented significantly more
aggressive behavior, high M=2.03 (SD=2.35), and low M=0.61 (SD=1.13), (1(45.96)=-3.05,
P = 0.004); more convictions/self-reports of violent crimes, high M=2.78 (SD=3.14), and low
M=0.89 (SD=2.23), (t(58)=-2.65, P = 0.01); and more non-violent crimes high M=12.31
(SD=17.60), and low M=2.57 (SD=1.83), (t(31.77)=-3.11, P = 0.004). Among women, there
was no difference in aggressive incidents and violent crimes for those with high and low
numbers of CD symptoms. However, women with high numbers of CD symptoms engaged in
significantly more non-violent crimes M=3.49 (SD=2.75) than those with low numbers of

symptoms M=2.33 (SD=2.55), (t(84)=-1.99, P = 0.05).



T¢0 170 6¢°0 0T'0 €00 0¢0 g0 600 0ov'0 800 8T°0 70
610 ] €000 120 6000 20 ] 10 6v°0 900 S00°0 ¥Z0
170 10 €00 610 S0°0 LT°0 ¢80 ¢0'0- L¥'0 90°0- €20 010
T00°0> S€0 T00°0> A4 T00°0> 9¢€'0 T00°0> 9€°0 2000 0€0 T100°0> Sv'0
LE0 600 L20 170 8¢°0 170 670 100 6T°0 ] 91’0 €10
0T'0 ST°0- IZA] €0°0- 66°0 1000 ¥8°0 ¢0'0- S0°0 910 €90 S0°0
900 810 €0 800 €€0 600 050 L00 600 9T'0- 66°0 T00°0
¢00 61°0- T00°0> ¥€0- 1000 L2°0- ¢000 S0 ¢L0 €00 T00°0 9¢°0-
9¢'0 170 ¥9'0 <G00 6.0 €00 190 ¥0°0- 690 00 124\ 100
LE0 600 <000 620 L¥°0 100 900 8T0 290 S0°0 900°0 rAl]
0 800 000 8¢°0 200 €0 9¢€'0 600 €0 010~ S0°0 810
8T°0 ] 800 LT°0 800 LT0 ¢To ST0 6¢°0 (] 900 LT°0
€00 8T°0 T00°0> T€0 430 €T0 100 ST0 66°0 0000 8000 1¢0
T€0 800 670 170 880 100 ¥6°0 9000 €6°0 800°0 890 700
d swoidwAs o d 1308} d 1308} d 1008} d 1308} d 21095 [©10}
30 JaquinN [eroos Uy alAisayi EVIGETIV Jeuosadiaiu] AA1Dd
UBLOAA

JoIARY3(Q BAISSaIBhY

swoldwAs JapJosip Bnip Jo JaquinN
swoidwAs J1aplosip |oYoI|e 40 JaqunN
swoldwAs adSy 40 JaquinN

pIIY & BuineH

paIpnIs/paxom swi L

o doup jooyds

91025-4v9

spJem dLIeIydAsd 03 SUOISSILIPE JO JaqUINN
JUBLIEAI] SIBPIOSIP [BIUBW JBYIO
Jswiean ANS

sidwiane ap1oINg

swoydwAs AgIxue Jo JaquinN

swoydwAs uoissaidap 40 JaquinN

SBLIOJINO [B100SUE

pue ‘[e100soyoAsd ‘yijeay [elusw pue swoldwAs JapIosIp 19NPUOD JO JSGLINU PUE ‘S3100S 180B) AA:TDd USaMIaq SuoITe|a1iod Aleulg T8 ajqel

se|qeL



100°0>
100°0>
100°0>
T00°0
¢00°0
T00°0>
S¢'0
€00
¥0°0
100°0>

6000

[44]

90

€000
c00

Sy'0
Ly'0
LE0
€€0
[4 40
09°0
€10
0¢'0-
¥2'0
¥€0-
8¢°0
9T'0
ST°0
100
€T0

S0°0

S¢0

T¢0

100°0>
100°0>
100°0>
T00°0>
¢00°0
T00°0>
o
¥€0
¥00°0
T00°0>

100

€00

€80

€000

€000

¥00°0
€000
<000
T00°0
S00
T00°0>
8T0
€000
200
T00°0>
200
€0
620
S0
920
1.0
usiN
2000
€00

¥0°0-

9¢'0

€000
¥00°0
100°0>
T00°0>
T00°0>
T00°0>
8’0
620
600
1000
¢00
70
07’0
c00

¢S50

¢00

€000

6¢'0
0€0
ev'o
8€0
SE0
¢s0
800
010~
6T°0
[40y
920
600
810
9¢'0
LT'0

L0°0

0co

L20

8000
1000
800
800°0
S00°0
800
0co
86'0
S0
¢00
¥00°0
L00°0
(440
6000
6000

070

6€°0

LT°0

9¢'0
8¢'0
8T'0
LZ0
620
90
ST'0
¢000
¥0°0

€¢0-

0€0
¥1°0
00
8¢°0

LT°0

L00

€10

100°0>
100°0>
100°0>
100°0>
T00°0
100°0>
§¢'0
07’0
6000
100°0>
¢000
900
€00
€00
€00

¢S50

¢00'0

1000

AMeUIWILID JUBJOIA-UON

AJeuiwLID JUBJ0IA

J10IARY3( dAISSaIBhY

swoydwAs Japiosip Bnip Jo JaquinN
swoydwAs JapJosip |0YodJe Jo JaquinN
swoydwAs A4Sy 10 JaquinN

P11y e BuineH

PaIPNIS/PaXIOMN SaWI L

1no doup jooyos

91025-4¥9

SpJem 9111e1ydAsd 0} SUOISSILIPE 4O JaquINN
JUBWIEdI} SIBPIOSIP [eIUBW JaYIO
uswiean ANs

sydwane ap1oIng

swoydwAs A1gIxue Jo JaquinN

swoydwAs uoissaidap 4o JlaquinN

AJeUILILID JUBJOIA-UON

AJjeuIWwILID JUBJOIA




(8£1-00T) (91°1-02°0) (zez-z6'0)
880 200 G500 ve'T o 060 1710 €707 180 200 9e'0 800
(69'€-92°0) (16'1-97°0) (65'€-00°0)
€00 ve0- 66°0 66°0 GE0 G50 ¥1°0 200 500 820 €000 €v°0-
100 8T'0 ¥1°0
(ze'2-18°0) (96'1-08°0) (97'6-68°0)
200 €50 20 LET G2e0 ST 8,00 687 €2°0 €2°0 ¥2'0 €2°0
(28'1-80'T) (z2'1-20T) (6S'T-12°0)
9T’0 6T°0 100 Wt 100 Ge'T 120 90T 1000 170 Z€0 ZT0
(60°T-61°0) (0£'7-99°0) (15°T-21°0)
160 7000 ZT0 €L0 L9°0 €60 950 780 rANI] 810 8T'0 970
(Se'T-v2°0) (0£'1-82°0) (ze'2-88°0)
S0 0T'0- 66'0 00T 96°0 00T ST'0 T 76°0 6000 780 €00
(19'1-22°0) (€T'T-65°0) (¥8'1-19'0)
6T°0 LT0- 150 11T 120 18°0 68’0 S0'T 9’0 60°0- 160 G000~
(ST'T-v0°0) (5e°1-90°0) (zv°'1-00°0)
100 L¥'0- 100 220 rANI] 62°0 100 7000 1000 95°0- 1000 950
100 870 ST0
(r2'1-€0'T) (z9'1-€0°'T) (T¥7'17-99'0)
220 91’0 €00 ve'T €00 62T 780 96'0 €00 120 68’0 20°0-
(ST'T-€5°0) (9€'1-02°0) (£2'1-65°0)
¥9°0 90°0 220 6170 060 86°0 S6°0 2007 Sv'0 60°0- 850 100~
(ze'1-v2°0) (62'T-22°0) (Tz-v8°0)
70 170 6°0 66°0 66°0 00T 220 Ge'T 16°0 10°0- 660 2000
(0£'T-26°0) (ST'T-02°0) (z1'2-68°0)
€L0 €00 800 8z'T €0 060 ST'0 8e'T 68’0 20°0- 150 900
€00 700 100
d elag d (12 %S6) d (12 %S6) d (12 %S6) d eleg d elag
pazipJepuels o 40 o paziprepuels pazipJepuels
swoldwAs swoldwAs
spJem oLeIyoAsd JusLWIIRa Ulfeay ans sidwane JSETNO1] uolssaidap
0) suoISsIWpY |elusw Jayr0 J0J Juswiyeal | apIoNs 10 JaquinN 10 SJaquinN

Yijeay [eiusin

1908} [euostadiau]

Xas
A

X95x1998) [euostadiaiu]
1908} [e100SNUY

1998} 3]A1S841

1308} 9ANDSHY

1908} [euosladiaiu]

XS
-d BC I9PON

1808} [e100SNUY
1808] 31A1S8941
1908} SANJBYY

1998} |euosIadIalu|
-d ‘TISPON

191e| sIeak aAl) SBWO2INO [eID0S1UR pue ‘Buluonouny [2190soydAsd ‘yiesy [erusw

101paid 0] ‘Xas AQ SWLIB) UOIORIBIUI PUE ‘82USDS3|0PR-PIL Ul PISSasSe Sa100s AA:1Dd Buisn sasAjeur uoissalbal [eniul Jo synsay za ajqel



(12 %S6) d elag d (10 %S6) d elog

d o paziprepuels o paziprepuels
plyo e paipns
BuineH /PXIOM SUYIUON Jooyds 4o no paddoiqg 4v9O
Buluonouny e120s0YaAsd

(LT'T-05°0) (€2'1-€9°0) (92'T-¥5'0)

500 (0] 220 9.0 SP°0 88°0 ¥6°0 86°0 100 €e0- ¥Z'0 120~ X85,1998) [@I190SIUY
(19'2-21'T) (zo'z-L0T) (€2'1-29'0)

280 ¥0°0- 100 LT 200 7T 060 €0°T 100°0> 09°0 €10 ¥2'0 1908} [e100SUY
(Z1'1-05°0) (5£'1-69°0) (£2'1-85°0)

¥6'0 100 910 G20 €80 96°0 160 10T G20 €10 1€0 zT0- 1008} 81A18941
(ee'1-€2°0) (62'1-92°0) (6T'2-28°0)

190 1070~ 16°0 86°0 ¥6°0 660 G20 ve'T €80 €00 66'0 1000 1808} 9AIOBYY
(52'1-66'0) (9T'T-12°0) (z2'z-26'0)

GL°0 €00 90°0 €T S¥°0 16°0 170 erT 060 100 1€°0 600 180%} |euosiadiau]
(€0'e-82°0) (sz'z-52°0) (¥T'2-€0°0)

S0°0 62°0- 68°0 260 2.0 18°0 650 1¥0 070 120 700 120~ x8s

90°0 6T°0 ST0 AP

(6€'T-L¥°0) (S0°'T-07°0) (90'2-9¢°0)

900 0 G670 18°0 80°0 590 ¥¥L0 180 970 820 Z5°0 0T0- X8Sx1308) 8115341
(26'1-60°T) (28'T-1T'T) (95°'1-69°0)

1€0 v1°0 100 SP'T 9000 A €180 €01 0000 70 820 ¥1°0 1298} [e100SHUY
(62°1-15°0) (8£°1-22°0) (82'2-25°0)

€70 ro- 8€°0 18°0 90 ITT 9180 60T zL0 S0°0- G50 60°0- 1008} 81A158941
(g€'1-62°0) (82'1-62°0) (ST'2-62°0)

€50 80°0- 860 00T 88°0 86°0 162°0 €T ¥6°0 600°0- 060 100 1908} 8A0BYY
(52°1-66°0) (6T°1-22°0) (Lzz-26'0)

98'0 200 90°0 AN ¥5°0 260 80T°0 SP'T €80 200 0£0 60°0 1908} [euosiadiau]
(€Z'¥-81°0) (85°2-T¥°0) (52'81-€0°0)

S0°0 9e°0- 88°0 88°0 240 LT 6280 0.0 €20 6T0- 100 0£0- XS

900 6T°0 ¥1°0 A0

(8T'1-05°0) (9%'1-12°0) (82's-v2°0)

€00 70 €20 LL0 ¥6°0 10T vLT°0 86T Z€0 LTO 0.0 100 X85x1308) A0V
(16'T-0T'T) (z2'1-20T) (0S'T-¥9°0)

v20 91’0 6000 Sh'T 100 GET 0€6°0 86°0 1000 o Ge0 rAN0) 1908} [e100SUY
(ET'T-15°0) (ze1-29°0) (€£°1-65°0)

¥6'0 6000 810 9.0 ZX0] S6°00 896°0 1071 020 STO- 220 vT°0- 1808} 81A1IS841
(€5°1-6L°0) (e€1-52°0) (z6°'1-2L°0)

070 €¢0- 850 oT'T 66°0 00T ¢15°0 8T'T 590 900 66'0 1000 13984 SAIBYY




LT0

S€0

090

6¢°0

780

G80

LT0

0€0

¥6°0

680

€L°0

§¢'0

920

G20

890

L9°0

9¢'0

YA
(£9'2-90°0)
70

(0¥'1-95°0)
680
(€5°07-88°0)
9TT
(z5°1-12°0)
v0'T
(ze'1-12°0)
160
(59'1-26°0)
€T
(vzz-1070)
or'0

(12'1-95°0)
86°0
(z5'1-88°0)
STT
(0S'T-02°0)
€0T
(L2'1-12°0)
G6°0
(v2'1-98°0)
€T
(v¥'2-€0°0)
620

(ve'1-18°0)
Y0'T
(95'1-62°0)
80T
(92°1-02°0)
¥6°0
(55'1-68°0)
ITT

100

¥0°0

690

¢80

900

IZA0)

€00

§6°0

ST'0

8.0

800

880

6000

0€0

690

S0°0

980

€00

2o

9€0
450

L0°0-

€0°0-

€¢°0-

500

T¢0

6000
L00

0€0-

¥0°0-

(440

¢00

¢e0

8T°0
800

S0°0-

€20

¢00

0¢0
100

00

650

990

00

090

§.°0

00

¢s0

L00

¥0°0

6.0

SL°0

€00

L00

¥0°0

6v°0

€6°0

¥0°0

L¥0
(85'€€-20°0)
120

(9ge-L7°0)
GeT
(86°¢-€0°T)
202
(65°2-85°0)
€1
(eL'T-17°0)
060
(96°0-€2°0)
L¥0
(88'22-200°0)
12°0

(62°¢-¥8°0)
809
(€£'5-20T)
e
(87°2-05°0)
T
(00'2-19°0)
0T'T
(LL'0-T00)
070
(T¥'1-00°0)
L000

(9z'¢-€0°1)
€81
(r2'2-29°0)
0e'T
(TL'1-65°0)
160
(96°0-52°0)
670

or'o

090

L1270

8000

€00

L¥'0

44

6.0

800

8000

500

870

800

500

100

00

€90

LE0

9¢'0

9¢0

G20

Al

L00

800

S00

0€0-

¥Z0-

60°0-

L0°0

00

ce0-

0€°0-

1¢0-

800~

020

T€0

8¢°0-

G¢'0-

L0°0-

100

1908} [euosiadiau]

X3S
A 92 [3poIN

X3Sx190B) SAII0AYY
1908} [RI00SIUY
1908} 91A158417
1908} SANIAYY
1908} [euosiadiau]

X3S
.d "d¢ I3POIN

X8Sx1908) [euosiadiaiu]
1908} [B190SIUY

1908} 91A)S841

1908} AANVBYY

1998} Jeuosiadialu]

X3S
A "Bz [3poIN

1908} [e100SIIUY
1808} 81A15941
1908) oAl

1908 [euOSIadiau]
M TI9PON



¥Z'0 620 8T'0 220 910 150
0Z'0 vZ0 500 GE0 SP'0 ST0 90 vT0 500 6€0 100 vE0
6000 0£0 €000 €e0 €00 120 ¥00°0 v€0 7000 o 100°0> Ge0
500 220 80 200 9.0 ¥0°0 910 970 260 10°0- 500 910
0Z0 vT0- 650 900 vE0 110 670 80°0- o 0T°0- 820 600
190 500 150 90°0- 09°0 90°0- 110 €00 1€0 zTo- ST0 zT0
260 200 ¥9°0 100 Zro vT0- 99°0 100 100 Zro- 620 eT0-
vZ'0 1€0 ST 220 910 850
1000 9e0 100°0> or'o €00 920 2000 Ge0 2000 L£0 100°0> 6€0
900 120 880 200 690 G500 ¥T°0 970 1.0 ¥0'0 ¥0'0 LT0
220 vT0- ¥S0 100 GE0 110 670 80°0- L€0 1T°0- 620 600
050 900 620 60°0 160 £00°0- 820 600 L0 €00 100°0> 920
120 G20 ST0 220 ZT0 650
S S Joineyaq JapJosig JapJosig
JUB|OIA-UON JUB|OIA anIssalbby asn Bnug asMN |0Yyoo|v adsy
s110daJ-1]8S/SUOIIDIAUOD JO JaquiNN 10} 8109 swoidwAs Jo JlaquinN
J0IABY3( [eulwlId/eId0SNUY
(ev'1-99°0) (59°22-5°0)
680 160 080 S0°0- TT°0 Ty LSO 070
(T19'T-¥80) (0£'€-19°0)
GE0 IT'T 160 1000~ o T 200 9g°0-
(05°T-12°0) (9z°2-6€°0)
880 €0'T 900 vZ0- 880 76'0 €00 vZ0-
(82°1-02°0) (8£'2-85°0)
2.0 G660 88°0 200 69°0 8T'T /S0 90°0-
(€9°1-16°0) (€6°0-ST°0)
870 T €00 120 €00 LE0 70 100
(€5°7-90°0) (¥6°€1-00°0)
ST0 0£0 €60 10°0- €10 000 160 100
100 920
(25°1-05°0) (6°€-8¢°0)
290 180 1000 95°0- 9,0 0zT 160 20°0-
(#5°1-88°0) (06°€-20'T)
820 ITT 180 €00 ¥0°0 66T 100 0g°0-
(89'1-020) (eT'e-2v°0)
1.0 60'T 160 20°0- 080 vT'T 600 €20-
(92'1-020) (T2'1-95°0)
89°0 76°0 960 10070~ €60 860 150 L0°0-
(99°1-26°0) (56°0-€2°0)

24 0¢ I3pON
X85,1908} [euosiadiaiu|
1908} [RI20SIUY
1998} 3JA1S841]
1308} 9ANdBHY
1908} [euosiadialu]
Xas

;d BC ISpON
1908} [RI20SIUY
1908} 81A159417
1308} 9ANIBHY
1908} [euosiadialu]

-d T I3PON

X3Sx]908) |R100SIUY
1908} [e100SIIUY
1008} 81A18941

1908} BANOBYY
1908} JeuosJadialu|

X3S
2 'PZ [9poN

X85,1908} 8]A1S8)1
1908} [RI00SIUY
1908) 8|A1s8)1

1908} SAIOBY



¢00
650
100
€€0
¢9'0
890

¢00
€00
€9°0
120
9.0
9€'0

€0
100
990
7o
990
890

920

9¢'0

6T°0
800
020
0T°0-
¥0°0
S0°0-

V0
G20
900
40
€00
v1°0-

LTO0
6¢°0
44
0¢0-
¥0'0
900

8000
950
¢6'0
SE0
80
890

¥0°0
100
0
9’0
870
850

9¢'0
S00°0
G.°0
860
o
850

430

T€0

144"
800
100
070
100
§0°0-

8€0
620
0T°0-
800
900
80°0-

8T0
[43]
€00
€000
.00
L00

¢00
980
¥6°0
0¢0
¢6'0
¥0°0

8€0
700
180
€0
16°0
9€'0

€00
¥0°0
060
860
080
S0°0

8T0

ST0

€0

€00
8000

ST0
600°0-
9¢°0-

LT°0
ra
¢0°0-
¢To
10°0-
qT'0-

LEO0
et
¢00
¥00°0-
¢0°0-
120"

080
¢00
430
Ly'0
0€0
90

L6°0
§S00°0
0¢0
870
0€0
080

620
900°0
LT0
8¢°0
9¢€'0
S50

S0°0-
9€'0
LT'O
80°0-
600
900
(440
L0070~
¥€0
LT°0
80°0-
600
¥0°0
€20
LTO
€€0
ST'0
€T0-
800
80°0-

¥8'0
¢00
680
444
TL°0
§¢'0

0€0
1000
90
SE'0
290
160

€00
¢000
06°0
070
880
8000

0’0
(0)40]
00
010~
€00
ST°0-
€T0
1¢0-
124"
010
170~
S0°0
¢00
10
LEO
6€0
T0°0-
¢Co-
100
8¢€°0-

LT'0
€00
00
v20
100°0>
¢L0

L00°0
T00°0
0.0
1¢°0
100°0>
(440

LT'0
T00°0>
€00
€L°0
T00°0>
980

8T0
174\
8T'0
070
S¢'0
€00
LGS0
8€'0
0€0
v0°0
170
vZ0
10~
650
LT0
€€0
8T'0
€00
Al
¢00

X9S1908} [RI00SHUY
1908} [e100SNUY
1908} 914153417
1908} 8AN0BYY
1998} |euosIadIalu|
XS
24 °0PZ 19poN
X95x1998) 9|A1539417]
1908} [e100SIUY
1008} 81A188941
1908} 9AJBYY
1998} |eUOSIadIaU|
X3S
2d "09¢C ISpoN
X9S1908) SAIBLY
1908} [e100SNUY
1908} 914153417
1908} 9AJBYY
1908} [euosladiaiu]
XS



920 L0T €00 810 6000 Ge'T 100°0> LE0- do 40 JaquinN
€00 vT'0 ;o "TISPON
d (12 %S6) dd eleg d (12 %S6) d elag
H0 pazipsepuels j5e) paziprepuels
pIyd e BuineH paIpNIS/PadJOM SUIUOIN 10ooyds 40 1no paddoiq 4vo
Buruonouny |eI20S0YdASd
(ze'1-28°0) (62'T-G8°0) (€2'T-09°0) X3S, SWOldwAS
800°0 40 G0 v0'T v9°0 S0'T ov'0 98'0 ¥0'0 00 §2'0 LT0- do 4o JaquinN
(92'1-06°0) (02°1-06°0) (85°T-20°T) swoydwAs
670 800 90 L0°T 190 v0'T 700 12T 700°0> ev'0 €10 LT0 @ 40 JoquINN
(¥6'T-v2°0) (8LT-v2°0) (62°21-GT°0)
200 00 870 89°0 70 99°0 8.0 8e'T 910 9T 0 200 L20- XS
L0°0 810 vT°0 24 T I3pON
(T2'1-96'0) (L1'1-56'0) (0v'1-66'0) swoydwAs
€T'0 €T0 020 80'T 0€0 90'T 90°0 8T'T 700 120 880 700 do 40 JaquinN
200 500 000 24 T 13pON
d eleg d (1D %S6) d (10 %S6) d (12 %S6) d eleg d eleg
pazipsepuels 40 40 40 pszipJepuels pazipJepuels
spJem oLreIydAsd Juswea.n ans swoldwAs swoldwAs

01 SUOISSIWPY

Uireay [eusw Jsyio

10} Juswijeal |

sidwane ap1oIng

Yijeay |eiusin

AJBIXUR JO JaquinN

uoissaidap Jo slaquinN

191e] SJeak aAlj SBW02INO [e120sIUR pue ‘Buiuonouny [e100soydAsd ‘Yafeay [eiusw 101paid

01 ‘X3s AQ SWJa] UoIoRIBUI PUB ‘82UBISB|0PR-PIW Ul passasse swoldwAs aD Jo siaquinu Buisn sasAjeue uolssalbal [eniul Jo s} Nsay "€9 3|qe.L



X89S, SWoldwAs

7000 Ly'0  T000> 60 100 €0 8520 LT0 9.0 500 100°0> 90 do 40 JaquinN
swoydwAs
80 600 6£0 600 €r'0 600 0500 220 100 620 700°0> v€0 do 40 JaquinN
50 L00- 980  200- €T0 8T'0- 960 €000 70 0T°0- 50 500 XS
v2'0 820 €T0 €T0 600 670 A e
swoydwAs
700°0> 80 T000> 6€0 700°0> 620 0000 €€0 700°0> 0€0 700°0> 290 do 40 JaquinN
vT°0 ST 600 110 600 60 2 T I3pON
SBWIID JUSJOIA-UON S9WILID JUSJOIA loineyaq anIssaIbby Japiosiqg asn bnig J3pJosig asn |oyody adsyv
S110daJ-}]8S/SUOIIDIAUOD JO JaquinN 10} 8109S swoydwAs Jo JaquinN
101ABYSQ [BUIWILID/[BID0SUY
(8€'1-18°0) (t0°2-€L0) XasxSwoydwAs
190 90T 8T°0 120 Ly0 12T ¥2°0 LT0- do 40 JaquinN
(Lz'T-v6°0) (61°1-16°0) swoydwAs
820 60'T 650 90°0- LT0 ve'T 100 62°0- do 40 JaquinN
(L1'1-50°0) (¥5°81-60°0)
80°0 G20 9€°0 110 ¥9°0 or'0 Ge0 XS
00 24 T I3pON
(02'1-96°0) (69°T-80°T) swoydwiAs









» 1]
e SS!

Printed in Sweden 2013, www.us-ab.com



