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Abstract 

Introduction 

Aggressive antisocial behavior is a major challenge to society, and studies on the 
determinants of its persistence are essential to the development of strategies to prevent 
violence.  

Aims & Methods 

The overall aim of the thesis was to establish covariates of persistent aggressive 
antisocial behavior in a population-based cohort and in clinically evaluated, 
prospectively followed, offender groups. Specific aims were: (1) to quantify the 
persistence of aggressive antisocial behavior, (2) to identify risk factors for such 
persistence, (3) to describe the distribution of psychopathic traits (according to the 
Psychopathy Checklist-Revised; PCL-R) in relation to clinical factors, and (4) to 
determine thinking styles related to aggressive antisocial behavior. 

Results 

One percent of the Swedish general population was responsible for 63% of all violent 
crimes between 1973 and 2004. Risk factors for persistence of aggressive antisocial 
behavior included its early onset, conduct disorder, antisocial personality disorder, 
and substance-related disorders. In the PCL-R, the Antisocial facet outperformed all 
other facets and the total score as a predictor of persistence. The Interpersonal facet 
showed unique clinical attributes. A distorted thinking style characterized by 
antisocial features was related to aggressive antisocial behavior. 

Conclusions 

Aggressive antisocial behaviors and clinical factors including externalizing mental 
health problems aggregate within individuals. The best predictor of future aggressive 
antisocial behavior is a history of similar behaviors, especially with an early onset. 
Scientific and clinical efforts aimed to prevent violence have therefore to focus both 
on early-onset and persistent aggressive antisocial behavior, and their associated 
clinical and cognitive characteristics.  
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Svensk sammanfattning 

Introduktion 

Aggressivt antisocialt beteende utgör en stor utmaning för dagens samhälle, och 
undersökningar av vad som ligger bakom ett återkommande sådant beteende behövs 
för utvecklingen av våldspreventiva insatser.  

Syften & Metod 

Syftet med avhandlingen var att identifiera faktorer som samvarierar med 
återkommande aggressivt antisocialt beteende. De specifika målsättningarna var: (1) 
att beskriva omfattningen av återkommande aggressivt antisocialt beteende, (2) att 
identifiera riskfaktorer för sådant beteende, (3) att beskriva fördelningen av, och 
kliniska samband till, psykopatiska personlighetsdrag studerade med Psychopathy 
Checklist-Revised (PCL-R), och (4) att beskriva samband mellan dysfunktionella 
tankemönster och aggressivt antisocialt beteende. 

Resultat 

En procent av den svenska befolkningen stod för 63 % av alla våldsbrottsdomar under 
åren 1973–2004. Riskfaktorer för återkommande aggressivt antisocialt beteende var 
tidig debut i sådant beteende, uppförandestörning, antisocial personlighetstörning 
och missbruksproblem. Bland de psykopatiska personlighetsdragen var tidigare 
kriminellt beteende den överlägset bästa prediktorn för återkommande aggressivt 
antisocialt beteende. De grandiosa och manipulativa personlighetsdragen i PCL-R 
uppvisade unika kliniska karaktäristika. Dysfunktionella tankemönster av en 
antisocial karaktär var relaterade till aggressivt antisocialt beteende. 

Slutsatser 

Aggressivt antisocialt beteende och psykisk problematik av en utagerande karaktär 
ansamlas inom individer. Tidigare aggressivt antisocialt beteende, särskilt med tidig 
debut, är den enskilt bästa prediktorn av framtida aggressivt antisocialt beteende. 
Våldspreventiva insatser bör därför fokusera på tidigt debuterande och återkommande 
aggressivt antisocialt beteende, samt psykisk och social problematik som är associerad 
med sådant beteende. 
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Introduction 
Interpersonal violence affects most aspects of modern society and has been declared a 
global public health priority. Each year approximately half a million people die 
worldwide due to illegal interpersonal violence1. When non-fatal and unreported 
interpersonal violence is added to this, the economic, social, and human costs reach 
staggering levels. For instance, non-fatal and fatal injuries from interpersonal violence 
resulted in total costs of approximately $37 billion in the United States for the one 
year of 20002. 

The World Health Organization (WHO) has emphasized the role of the public 
health sector in the prevention of violence, and stressed the importance of developing 
national action plans for this purpose3. As a first step, data on the magnitude, risk 
factors, and consequences of violence need to be systematically collected and 
analyzed. A critical focus must be on the persistence of violent behavior, as the 
majority of violent crimes in society are committed by recidivists4.  

This thesis aims to identify crucial covariates of persistence in violent criminality 
using both a general population cohort and specific offender groups. Particular 
emphasis will be placed on factors that can contribute to the development and 
improvement of interventions for the prevention of violence.  

Violence throughout history 

Human violence is certainly not new. Archaeological investigations provide 
substantial evidence of widespread aggressive and violent behaviors from the earliest 
prehistoric times5, suggesting violence is an intrinsic part of human behavior.  

Most people behave violently at some point during their lives6. Thus, violent acts are 
committed not only by persistently violent individuals, but also by those who do not 
normally act violently, but at some point find themselves in a situation where violence 
is promoted7. Most people, however, are never convicted of a violent crime8.  

                                                      
1 Krug et al. 2002 
2 Corso et al. 2007 
3 Butchart et al. 2004 
4 Elonheimo et al. 2009, Krug et al. 2002 
5 DeWall & Anderson 2011, Pinker 2011 
6 Tolan 2007 
7 Farrington 2007 
8 Elonheimo et al. 2009  
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Throughout human history, violence has been exerted not only by individuals, but 
also by states, as a means of punishment or entertainment as well as an expression of 
power or control. Violent games in ancient Rome and public torture and execution in 
medieval Europe provide many gruesome examples. 

Steven Pinker9 argues there has been a substantial decline of violence from older 
hunter–gatherer societies to modern society. He demonstrates a fivefold decrease in 
violent deaths following the transition from hunter–gatherer societies to agricultural 
societies (the pacification process), and a ten- to fiftyfold decline in homicide rates 
throughout Europe from the late Middle Ages to the 20th century (the civilizing 
process). Norbert Elias10 attributed this reduction in violence to the centralization of 
state control, including a monopolization of violence, and the evolution of 
increasingly mannered social interactions following social, cultural, and psychological 
changes. In the aftermath of World War II, an increased focus on human rights and 
reduced acceptance of violence against vulnerable groups in society has led to further 
reductions in violence11. The global homicide rate in the 21st century has been 
estimated as 8.8 per 100 000 people per year12.  

In Sweden, approximately 90 people (0.9 per 100 000) die from violence each year13. 
This corresponds to a reduction of approximately 25% from the last decades of the 
20th century. 

Definitions of aggressive antisocial behavior 

Several similar, but not identical, terms are used to describe law-breaking and/or 
harmful interpersonal behavior, and this lack of consensus on language has been 
criticized as obstructing the coordination and comparison of studies and precluding 
the development of preventive efforts14.  

The cultural context complicates the development of clear definitions, as behavior 
that would be recognized as illegal and violent in some cultures would not be 
considered such in others. Examples include honor-related violence and the physical 
punishment of children.  

Accepting that prevention of aggressive antisocial behavior is the ultimate goal for 
scientific studies in this area, distinct, quantifiable definitions that can be shared 

                                                      
9 Pinker 2011 
10 Elias 2000 
11 Pinker 2011 
12 Krug et al. 2002 
13 The Swedish National Council for Crime Prevention 2011 
14 Tolan 2007 
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across different disciplines and cultures are needed15. In the following section, some 
definitions that have played significant roles in shaping the literature will be 
discussed, and a heuristic definition for the work included in this thesis proposed. 
Many of the terms also have other meanings, even in the field of psychology. For 
example, aggression can refer to an internal drive rather than a type of behavior. The 
aim of this introduction is to clarify the terminology used in this thesis and not to 
cover all other possible uses or meanings. 

Aggression 

In this thesis, aggression describes hostile or attacking interpersonal behavior. 
Aggressive behavior usually expresses the immediate intent to harm16 or assert 
dominance over another person or group of persons; however, it may also be directed 
at animals, objects as proxies for persons, or at the self. Aggression can be expressed in 
both physical (e.g., kicking, biting, hitting) and non-physical (e.g., threatening or 
cursing) forms. 

Violence 

A common core in all definitions of violence is that violent behavior is the (threatened 
or actual) use of physical force or power to physically or psychologically harm 
another17. Violence is regarded as a more extreme and destructive form of 
aggression18, even if the meaning of the two concepts may coincide.  

The WHO definition of violence19 (Table 1) has been criticized for being overly 
inclusive20, as it includes self-directed violence and violence resulting from an 
asymmetric power relationship.  

 
  

                                                      
15 Butchart et al. 2004 
16 Anderson & Bushman 2002, DeWall & Anderson 2011 
17 Farrington 2007, Krug et al. 2002, Tolan 2007 
18 Shaver & Mikulincer 2011 
19 Krug et al. 2002 
20 Tolan 2007 
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Table 1. The WHO definition of violence  

 
The intentional use of physical force or power, threatened or actual, against oneself, another 
person, or against a group or community, that either results in or has a high likelihood of 
resulting in injury, death, psychological harm, maldevelopment or deprivation. 
  

Antisocial behavior, criminality, and delinquency 

Antisocial behavior is defined as “any action that violates personal or cultural standards 
for appropriate behavior” (p. 17)21. Thus, antisocial behavior is not defined by the 
violation of any specific law in any specific country, nor does it require that the 
perpetrator (e.g., a child, adolescent, or person with diminished intellectual capacity) 
be held legally responsible for the behavior.  

Antisocial behavior can include aggression and violent behavior, but aggression or 
violence need not always be antisocial (e.g., violence as a means of upholding public 
order and law enforcement). By the same token, antisocial behaviors do not have to 
involve aggression or violence (e.g., lying, stealing, or illicit drug use). 

Don Andrews and James Bonta22 define criminality as “antisocial acts that place the 
actor at risk of becoming a focus of the attention of criminal justice professionals 
within the juvenile and/or adult justice systems” (p. 12). Delinquency is a specific term 
referring to criminality committed by juveniles23. 

Externalizing behaviors 

Externalizing behaviors are defined as aggressive, acting out, and conduct-disordered 
behaviors. This concept has been used predominantly in research on emotional and 
behavioral problems in children24. A corresponding term used in the scientific 
literature is disruptive behaviors.  

  

                                                      
21 DeWall & Anderson 2011 
22 Andrews & Bonta 2010 
23 Rhee & Waldman 2007 
24 Achenbach & Edelbrock 1978 
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Aggressive antisocial behavior 

In this thesis, aggressive antisocial behavior25 is used to describe all interpersonal 
behaviors that meet the dual criteria of being aggressive (hostile or attacking) and 
antisocial (violating personal or cultural standards). Aggressive antisocial behavior has 
previously been distinguished from nonaggressive antisocial behavior in behavioral 
genetic studies26. 

Distribution of aggressive antisocial behavior 

Aggressive antisocial behavior in society 

There is substantial evidence that aggressive antisocial behaviors are not evenly 
distributed between members of a society. Men commit almost 80% of all homicides 
worldwide, and the majority of both violent offenders and their victims are found 
among adolescents and young adults27. Previous studies have reported that small 
groups, generally fewer than 10% of a population, are responsible for the majority of 
violent crimes in that population28.  

Rates of aggressive antisocial behavior also differ according to economic 
circumstances, ethnic groups, and urban versus rural communities29. Cultural 
variations in rates of aggressive antisocial behavior are also evident. Cultures that 
glorify or support violence as a means of problem-solving and that advocate male 
dominance (e.g., “macho cultures”) tend to show higher rates of aggressive antisocial 
behavior than cultures that emphasize equality between genders30. Considerable 
fluctuations in aggressive antisocial behavior in different societies have also been 
noted over time.  

Aggressive antisocial behavior over the life course 

One of the most consistent findings in criminological research is that aggressive 
antisocial behavior has a curvilinear distribution over the life course31. Aggressive 

                                                      
25 Hofvander et al. 2009 
26 Burt 2009 
27 Krug et al. 2002, Reza et al. 2001, Tolan 2007 
28 Elonheimo et al. 2009, Loeber et al. 1999, Moffitt et al. 2002, Stattin & Magnusson 1989, Tolan & 

Gorman-Smith 1999 
29 Krug et al. 2002 
30 Krug et al. 2002, Pinker 2011 
31 Blonigen 2010, Blumstein et al. 1988, Hirschi & Gottfredson 1983 



 

22 

antisocial behavior increases significantly during mid-adolescence, peaks in late 
adolescence, and decreases rapidly beginning in early adulthood (Figure 1). Many 
individuals in a population show transient aggressive antisocial behavior during 
adolescence32, and several longitudinal studies have found that only a minority (about 
10%) of a population do not engage in delinquent behavior at all during 
adolescence33. This increase in aggressive antisocial behavior has been attributed both 
to biological changes (especially in hormone levels)34, and to the transition of social 
influences in adolescence from predominantly familial to peer-dependent35.  

There is also substantial evidence for behavioral continuity in aggressive antisocial 
behavior over the life course36. Childhood aggressive antisocial behavior is a precursor 
to adult aggressive antisocial behavior, especially serious and persistently offending 
behavior37. Lee Robins38, however, demonstrated that most children who display 
disruptive behaviors do not pursue persistent and serious aggressive antisocial 
behaviors into adulthood. 

Figure 1. Distribution of aggressive antisocial behavior over the ages. Reprinted from Moffitt 
1993 with permission from the American Psychological Association. 

 

                                                      
32 Farrington 2007, Moffitt 2007 
33 Piquero et al. 2005   
34 Archer 1991, Ramirez 2003, van Goozen & Fairchild 2009 
35 Farrington 2007 
36 Farrington 2003, Farrington et al. 2009, Huesmann et al. 2009, Loeber 1982, Moffitt 1993 
37 Loeber et al. 1999, Loeber & Farrington 2000, Pulkkinen et al. 2009, Tolan & Gorman-Smith 1999 
38 Robins 1966, Rutter et al. 2006 
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Developmental pathways of aggressive antisocial behavior 
Based on the distribution of aggressive antisocial behavior in individuals and over the 
life course, different developmental pathways have been suggested. Terrie Moffitt39 
proposed a dual model:  adolescence-limited antisocial behavior and life-course-persistent 
antisocial behavior, the latter referring to the main focus of this thesis.  

Adolescence-limited offenders are common in a population, and follow a transient 
and almost normative pathway of non-aggressive antisocial behavior that begins in 
adolescence and declines in young adulthood40. These offenders have typically had a 
normal pre-adolescent development with average to favorable backgrounds, and they 
usually engage in antisocial behaviors only when they are with their peers41.  

The adolescence-limited pathway is thought to originate in social processes during 
adolescence (the maturity gap), when many individuals are attracted to, and mimic, an 
antisocial lifestyle as a way to pursue autonomy from their parents and win affiliation 
with their peers42. In early adulthood, adolescence-limited offenders reduce their 
delinquency as they mature into adult roles and adopt a more conventional way of 
living. However, previous delinquency can hamper transition into adulthood by 
creating “snares” such as unfinished education, substance-use or other mental health 
problems, financial problems, or a criminal record that diminish a young adult’s 
opportunities for pro-social and functional development43.  

Life-course-persistent offenders, in contrast, are only a few pathological individuals in 
society who display serious aggressive antisocial behavior that persists from early 
childhood into adulthood44.  

This pathway is thought to result from an interaction between the disruptive and 
challenging behavior (e.g., difficult temperament, hyperactivity) of a neuro-
psychologically impaired child and a high-risk social environment45. The risky social 
environment typically includes susceptibility factors such as inadequate parenting, 
disrupted family bonds, and poverty46. During the child’s development, these 
environmental risks may expand to include poor relations with peers (e.g., peer 
rejection) and with others outside the family. A severe pathology may develop over 
the life course, with negative effects on multiple life domains (e.g., mental health, 

                                                      
39 Moffitt 1993 
40 Moffitt 2007, Moffitt & Caspi 2001 
41 Jeglum Bartusch et al. 1997, Moffitt et al. 2002 
42 Moffitt 1993, Moffitt 2007 
43 Moffitt et al. 2002 
44 Moffitt 1993, Moffitt et al. 2002, Odgers 2009 
45 Moffitt 1993, Moffitt 2007 
46 Farrington et al. 2009, Huesmann et al. 2009, Moffitt 2007, Moffitt & Caspi 2001 
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partner relationships, parenting, financial circumstances, and adjustment to the labor 
market)47.  

Several independent, longitudinal studies have found similar groups of individuals 
characterized by early onset and persistent aggressive antisocial behavior. Examples are 
early starters48, chronic offenders49, and high-level chronics50. However, these typologies 
do not account for all the variation in aggressive antisocial behavior in individuals 
over time. Thus, other developmental pathways of aggressive antisocial behavior have 
been distinguished, such as childhood-limited antisocials51, low-level chronics52, and 
adult-onset offenders53. There will probably always remain a number of aggressive 
antisocial individuals who cannot be identified on developmental pathways. 

Risk factors for aggressive antisocial behavior 

To develop strategies for the prevention of aggressive antisocial behavior, it is 
necessary to know about the risk factors, i.e., the variables that are associated with an 
increased probability of aggressive antisocial behavior54. The last decades have seen an 
upsurge in research that has led to an increased understanding of the complex 
interaction between individual (e.g., genetic, biological, personality) and 
environmental risk factors for aggressive antisocial behavior. 

A history of previous aggressive antisocial acts has repeatedly been shown to be the 
strongest correlate to, and best predictor of, future aggressive antisocial behavior55. 
Aggression during childhood is associated with, and predicts, aggressive antisocial 
behavior in adolescence and adulthood56. David Farrington57 has proposed that “the 
people who are relatively more aggressive at one age also tend to be relatively more 
aggressive at later ages, even though absolute levels of aggressive behavior and 
behavioral manifestations of violence are different at different ages” (p. 23).  
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The likelihood of future aggressive antisocial behavior increases steadily with the total 
number of offenses, regardless of type58. A salient finding in many studies is that an 
early age at onset of aggressive antisocial behavior is especially related to both 
persistence and severity of aggressive antisocial behavior59.  

The variance in persistent aggressive antisocial behavior has been shown to be under 
very considerable genetic influence60, and familial aggregation and cross-generational 
transmission of aggressive antisocial behavior have been demonstrated61. In a recent 
review, Larry Siever62 described the complexity of structural and functional neuro-
biological covariates of aggressive antisocial behavior. Knowledge about the 
psychosocial covariates (e.g., socioeconomic status and area of residence) of aggressive 
antisocial behavior have also increased63. Yet, we are still far from an integrated 
scientific model explaining the causation behind aggressive antisocial behavior.  

The following section reviews current knowledge of individual clinical risk factors for 
aggressive antisocial behavior. 

Mental disorders  

Childhood onset disorders in the form of conduct disorder and attention 
deficit/hyperactivity disorder (AD/HD), especially hyperactivity, are associated with 
increased risk of aggressive antisocial behavior during the life course64. The DSM-IV-
TR65 diagnostic criteria for conduct disorder (Table 2) refer in several respects to 
early-onset aggressive antisocial behavior. Some studies support the hypothesis that 
AD/HD on its own is predictive of aggressive antisocial behavior66. However, most 
studies have found that this risk, especially for more severe and persistent behavior 
patterns, is mediated through AD/HD being complicated by conduct disorder in 
childhood67. 

 
  

                                                      
58 Farrington 2003, Smith 2007  
59 Farrington 1995, Farrington 2007, Kratzer & Hodgins 1997, Moffitt 1993 
60 Burt 2009, Rhee & Waldman 2002 
61 Frisell 2012 
62 Siever 2008 
63 Farrington 2007, Krug et al. 2002 
64 Barkley et al. 1990, Bergman & Andershed 2009, Copeland et al. 2007, Hill & Nathan 2008, Mordre 

et al. 2011, Simonoff et al. 2004, Söderström et al. 2004, Sourander et al. 2006 
65 American Psychiatric Association (APA) 2000 
66 Mannuzza et al. 2008, Young & Thome 2011 
67 Lynam 1996, Mordre et al. 2011, von Polier et al. 2012 



 

26 

Table 2. Diagnostic criteria for conduct disorder (DSM-IV-TR) 

 
A. A repetitive and persistent pattern of behavior in which the basic rights of others or major 
    age-appropriate societal norms or rules are violated, as manifested by the presence of three 
    (or more) of the following criteria in the past 12 months, with at least one criterion present 
    in the past 6 months: 
 
Aggression to people and animals 
(1) often bullies, threatens, or intimidates others 
(2) often initiates physical fights 
(3) has used a weapon that can cause serious physical harm to others (e.g.,     
      a bat, brick, broken bottle, knife, gun) 
(4) has been physically cruel to people 
(5) has been physically cruel to animals 
(6) has stolen while confronting a victim (e.g., mugging, purse snatching, 
      extortion, armed robbery) 
(7) has forced someone into sexual activity 
 
Destruction of property 
(8) has deliberately engaged in fire setting with the intention of causing 
      serious damage 
(9) has deliberately destroyed others’ property (other than by fire setting) 
 
Deceitfulness or theft 
(10) has broken into someone else’s house, building, or car 
(11) often lies to obtain goods or favors or to avoid obligations (i.e., “cons” 
        others) 
(12) has stolen items of nontrivial value without confronting a victim (e.g., 
        shoplifting, but without breaking and entering; forgery) 
 
Serious violations of rules 
(13) often stays out at night despite parental prohibitions, beginning 
        before age 13 years 
(14) has run away from home overnight at least twice while living in 
        parental or parental surrogate home (or once without returning for a 
        lenghty period) 
(15) is often truant from school, beginning before age 13 years 
 
B. The disturbance in behavior causes clinically significant impairment in social, academic, or 
    occupational functioning. 
C. If the individual is age 18 years or older, criteria are not met for Antisocial Personality 
    Disorder. 
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Substance-related disorders have consistently been demonstrated as one of the leading 
clinical risk factors for aggressive antisocial behavior68. In Sweden, from 1988 to 
2000, the proportion of aggressive antisocial behavior that may be attributed to 
people with substance-related disorders was 25%69. This may be explained by two 
possible models. First, aggressive antisocial behavior can be seen as a direct effect of 
substance use as some substances promote aggressive behaviors. Second, aggressive 
antisocial behavior can be seen as an indirect effect of the lifestyle associated with 
maintaining a substance abuse (e.g., committing robberies in order to obtain money 
to buy drugs). 

There is substantial evidence that major mental disorders (i.e., psychotic disorders 
and bipolar disorders) are related to an increased risk of aggressive antisocial 
behavior70, especially in co-existence with substance-related disorders71. These 
disorders are, however, also overrepresented among individuals who have had 
childhood-onset aggressive antisocial behaviors prior to the onset of the major mental 
disorders72. Henry Steadman and colleagues demonstrated that patients with major 
mental disorders without substance use problems are no more dangerous than other 
persons living in the same neighborhoods73. Furthermore, psychotic disorders were 
negatively related to recidivism in aggressive antisocial behavior in a meta-analysis by 
James Bonta and colleagues74. Evidence is currently accumulating to suggest that co-
morbid substance-related disorders, together with a history of conduct disorder or 
aggressive antisocial behavior, can explain much of the association between major 
mental disorders and aggressive antisocial behavior75. 

Personality disorders 

Antagonistic, narcissistic, paranoid, negative emotional, sensation-seeking, and 
impulsive and disinhibited personality traits have been associated with aggressive 
antisocial behavior76. These personality traits are descriptive of the DSM-IV-TR 
antisocial personality disorder and borderline personality disorder.  
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Antisocial personality disorder is the disorder that has most consistently and strongly 
been associated with an increased risk of aggressive antisocial behavior77. Similar to 
conduct disorder (Table 2), antisocial personality disorder is diagnosed largely on the 
basis of such behaviors (Table 3). 

 

Table 3. Diagnostic criteria for antisocial personality disorder (DSM-IV-TR) 

 
A. There is a pervasive pattern of disregard for and violation of the rights of others occurring 
     since age 15 years, as indicated by three (or more) of the following:  
 
(1) failure to conform to social norms with respect to lawful behaviors as 
      indicated by repeatedly performing acts that are grounds for arrest 
(2) deceitfulness, as indicated by repeated lying, use of aliases, or conning 
      others for personal profit or pleasure 
(3) impulsivity or failure to plan ahead 
(4) irritability and aggressiveness, as indicated by repeated physical fights 
      or assaults 
(5) reckless disregard for safety of self or others 
(6) consistent irresponsibility, as indicated by repeated failure to sustain 
      consistent work behavior or honor financial obligations 
(7) lack of remorse, as indicated by being indifferent to or rationalizing 
      having hurt, mistreated, or stolen from another  
 
B. The individual is at least age 18 years.  
C. There is evidence of Conduct Disorder with onset before age 15 years.  
D. The occurrence of antisocial behavior is not exclusively during the course of 
     Schizophrenia or a Manic Episode. 
  
 
Findings on the association between borderline personality disorder and aggressive 
antisocial behavior are inconclusive, with some studies supporting a covariation and 
others not78. It has been suggested that axis II co-morbidity can account for an 
association between borderline personality disorder and aggressive antisocial 
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behavior79. Recently, emotional dysregulation was demonstrated as a mediator of 
increased risk for aggressive antisocial behavior in borderline personality disorder80.  

Other personality disorders that have been specifically associated with aggressive 
antisocial behavior include paranoid, schizoid, narcissistic, histrionic, and passive-
aggressive personality disorders81. However, these associations are not as strong or 
conclusive as that for antisocial personality disorder. 

Psychopathy  

The psychopathy checklists82 are commonly used as measures of psychopathic traits 
and have consistently been associated with increased risk of aggressive antisocial 
behavior in different settings83. In this thesis, psychopathy, or psychopathic traits, 
refers to traits and behaviors measured by scores on the Psychopathy Checklist-
Revised (PCL-R)84.  

Individuals with highly psychopathic traits have an earlier onset and display more 
diverse, severe, and persistent patterns of aggressive antisocial behavior than other 
offenders85. Some studies have shown that psychopathy adds incrementally to the 
prediction of aggressive antisocial behavior when other risk factors (e.g., substance-
related disorders, criminal history, personality disorders) are controlled for86. 
Measurements of psychopathy are commonly included in risk assessment guidelines. 

Psychopathy is generally defined as a personality disorder comprising interpersonal, 
affective, lifestyle, and antisocial traits and behaviors87 (Figure 2). Psychopathy is 
related, but not equal, to antisocial personality disorder, as its definition places greater 
emphasis on the interpersonal and affective features first described by Hervey 
Cleckley88. Most offenders with highly psychopathic traits also meet diagnostic 
criteria for antisocial personality disorder, while most offenders with antisocial 
personality disorder do not display high levels of psychopathic traits.  
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Figure 2. Psychopathy as defined by the Psychopathy Checklist-Revised four-facet structure89. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
The modern concept of psychopathy has been operationalized primarily by the work 
of Robert Hare and colleagues in the development of the psychopathy checklists. 
However, psychopathy has been recognized for centuries, with the pioneer, Philippe 
Pinel, introducing the term manie sans délire (insanity without delirium) in 180190.   
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Affective 

facet Callous/Lack of empathy 

Failure to accept responsibility for own actions 

Shallow affect 

Lack of remorse or guilt 

 
Interpersonal 

facet Pathological lying 

Conning/Manipulative 

Grandiose sense of self-worth 

Glibnesss/Superficial charm 

 
 

Lifestyle 
facet Lack of realistic, long term goals 

Impulsivity 

Parasitic lifestyle 

Need for stimulation/ Proneness to boredom 

Irresponsibility 

 
 

Antisocial 
facet Juvenile delinquency

   
        Revocation of conditional release 

Early behavioral problems 

Poor behavioral controls 

Criminal versatility 

Items not 
accounted for by 

the four-facet 
structure 

Many short-term marital relationships 

Promiscuous sexual behavior 
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Initially, psychopathy as measured by the psychopathy checklists was described by 
two factors: one reflecting the interpersonal and affective characteristics stressed by 
Cleckley, and one comprising socially deviant and antisocial behaviors91. This 
structure has since been questioned, and two similar but inherently different models 
have been proposed: the hierarchical three-factor model92 and the four-facet model93. 

The hierarchical three-factor model incorporates the interpersonal, affective, and 
lifestyle features of psychopathy. The proponents of this model argue that the 
antisocial behaviors not incorporated within this model are a consequence of the core 
features of psychopathy, and therefore secondary to the construct94.  

The four-facet model (Figure 2) includes the three factors (facets) of the previous 
model, with the addition of a fourth facet measuring lifetime antisocial behaviors 
(Antisocial facet). The advocates of this model claim that early-onset and persistent 
antisocial behaviors are integral and core features of psychopathy95.  

Robert Krueger96 has suggested that antisocial behavior may be viewed as neither a 
core feature nor a consequence of psychopathy, but as “an indicator of a different 
(externalizing) domain that intersects with psychopathy” (p. 196). In this, the 
externalizing domain refers to a higher order spectrum of mental health problems 
including aggressive and disinhibitory personality traits and clinical disorders (e.g., 
oppositional defiant disorder, AD/HD, substance-related disorders, antisocial 
personality disorder) among children, adolescents, and adults that has been described 
by Krueger and colleagues as the externalizing spectrum97. 

Recently, the predictive ability of psychopathy for aggressive antisocial behavior has 
been demonstrated to be carried by the Antisocial facet, or social deviance factor, of 
psychopathy alone98. 

Cognitive distortions 

In this thesis, cognitive distortions refer to an antisocial thinking style.  

How personal and situational susceptibility factors interact to determine aggressive 
antisocial outcomes may be understood through how individuals process social 

                                                      
91 Harpur et al. 1989 
92 Cooke & Michie 2001 
93 Hare 2003 
94 Cooke et al. 2004a, Cooke et al. 2006, Skeem & Cooke 2010 
95 Hare & Neumann 2006, Hare & Neumann 2010 
96 Krueger 2006 
97 Krueger 1999, Krueger et al. 2002, Tackett & Krueger 2011 
98 Kennealy et al. 2010, Walters et al. 2008, Walters et al. 2011, Walters & Heilbrun 2010 



 

32 

information99. Patterns of social information processes, or cognitive schemas, are 
established in early childhood100. During this period, aggressive behaviors in adult 
role models (e.g., parents), such as child maltreatment and abuse and domestic 
violence, form cognitive schemas within the child. These schemas are characterized by 
the attribution of hostile intentions to others and the perception that self-defensive 
responses are both effective and desired. With development, these cognitive schemas 
are consolidated through social interactions with peers (e.g., peer rejection) and adults 
(e.g., partners).  

Antisocial attitudes have been specifically linked to aggressive antisocial behavior101. 
This relation has been described as reciprocal; aggressive antisocial behavior changes 
the way the individual processes social information about aggressive antisocial 
behavior, which in turn influences that individual’s propensity for aggressive 
antisocial behavior102.  

Aggression in children has been specifically associated with: a) narrow encoding of 
environmental cues, b) selective attention to aggressive cues, c) a greater likelihood of 
attributing hostile intentions to others, d) misinterpreting emotional states of arousal 
as anger, e) generating fewer possible alternative solutions to problems, f) selecting 
action-oriented instead of reflective solutions, g) limited interactive skills, and h) an 
egocentric perspective in solving social problems103. 

Protective factors for aggressive antisocial behavior 

Research on protective or compensatory factors against aggressive antisocial behavior 
is, in contrast to research on risk factors, scarce. Protective factors have been defined 
as “any characteristic of a person, his/her environment or situation which reduces the 
risk of future violent behavior” (p. 23)104.  

Protective factors have been suggested to function either by reducing the negative 
effects of the risk factors or by having an independent, risk-decreasing effect on 
aggressive antisocial behavior105. It is still unclear whether a protective factor should 
be regarded as equivalent to the absence of a risk factor106, the opposing end of a risk 
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variable107, or an independent factor diminishing the risk for aggressive antisocial 
behavior108.  

Examples of proposed protective factors for aggressive antisocial behavior are self-
control, a suitable and stable work situation, and positive attitudes towards 
authority109. The identification of protective factors has been stressed as a major 
research challenge for the near future110. 

Risk assessments of aggressive antisocial behavior 

For several decades, clinicians in psychiatric or forensic settings have been approached 
with the task of assessing dangerousness, i.e., the risk that an individual will harm other 
persons (or himself/herself). Such assessments have been used for judicial decisions to 
commit or release individuals to or from the mental health or legal system, as a means 
of public protection111. This practice has been severely criticized for low reliability and 
validity, and described as equal to “flipping coins in the courtroom”112. 

Two major approaches to assessing the risk of aggressive antisocial behavior are: a) 
prediction-only models, and b) prediction and risk management models113. Prediction-
only models focus on static risk factors such as age, gender, and criminal history. 
These models are of great value for the prediction of aggressive antisocial behavior, 
but are unhelpful in risk management interventions. In contrast, prediction and risk 
management models emphasize dynamic (i.e., changeable) risk factors that can be 
applied in risk management interventions. Research on dynamic risk factors is 
emerging, and variables such as substance abuse, antisocial attitudes, impulsiveness, 
and treatment compliance have been proposed as useful for both the prediction and 
the prevention of aggressive antisocial behavior114. 

With an increased understanding of aggressive antisocial behavior, methods for more 
structured approaches to these kinds of assessments have evolved. This development 
of risk assessment methods (the current term for assessment of dangerousness) are 
described in terms of three generations: unstructured clinical judgment, actuarial 
assessment, and structured professional judgment115.  
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Unstructured clinical judgment 

For most of the 20th century, risk assessments were performed in mental health 
settings using unstructured clinical judgment. A clinician (psychiatrist or 
psychologist) subjectively assessed an individual’s risk of aggressive antisocial behavior 
on the basis of his/her own education, previous experiences, and knowledge on the 
individual116.  

An early review117 of the (scarce) research on the accuracy of these assessments 
revealed discouraging results: “psychiatrists and psychologists are accurate in no more 
than one out of three predictions of violent behavior” (p. 47). The most common 
problem with these assessments was the high rate of false positive predictions118. Later 
research, however, demonstrated the predictive ability of the unstructured clinical 
judgment to be more accurate than chance, although still at a very modest level119. 
Nevertheless, the unstructured clinical judgment approach, although marginally 
better than chance, can still be criticized for inherent problems with inter-rater and 
test-retest reliability due to the subjective nature of the assessments120.  

Actuarial assessment 

Actuarial risk assessment methods were developed during the 1990s based on research 
on risk factors for aggressive antisocial behavior. Actuarial assessments are, in contrast 
to unstructured clinical judgment assessments, based entirely on empirically derived 
risk factors for aggressive antisocial behavior121. In these assessments, the prevalence of 
(mostly static) risk factors are noted, weighted, and added in an established algorithm, 
which then provides a probability rate of re-offense. Examples of typical risk factors 
assessed include age at offense, primary school adjustment, and history of aggressive 
antisocial behavior. Common actuarial risk assessment guides are the Violence Risk 
Appraisal Guide (VRAG)122 and the Classification of Violence Risk (COVR)123. The 
Level of Service Inventory-Revised (LSI-R)124 and the Violence Risk Scale (VRS)125 
are examples that also emphasize dynamic risk factors.  
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Research on actuarial assessment methods has revealed a marginal to modest 
advantage in predictive accuracy over the unstructured clinical judgment approach126. 
Actuarial assessments have been criticized for being difficult to apply in risk 
management interventions127. Further critiques mention the difficulty of generalizing 
the specific assessment measure to populations other than those used for the 
development of the measure.  

Structured professional judgment 

The structured professional judgment model was developed during the 1990s128. In 
this model, a clinician first assesses the prevalence of empirically derived risk factors 
for aggressive antisocial behavior according to a guideline. The clinician then makes a 
final, clinical judgment on risk level (usually: low, moderate, high) by assessing the 
relevance of the current risk factors. In this model, the clinician can consider 
individual-specific risk factors that are recognized as relevant for the risk (and 
prevention) of aggressive antisocial behavior, but that are not included in the 
guidelines used. Examples of structured professional judgment guidelines are the 
Historical-Clinical-Risk Management-20 (HCR-20)129 and the Sexual Violence Risk-
20 (SVR-20)130.  

Research has provided support for the predictive validity of structured professional 
judgment guidelines for aggressive antisocial behavior131. However, when this model 
has been compared with actuarial models, the findings are conflicting132. To date, 
evidence suggests that the predictive accuracies of actuarial and structured 
professional judgment guidelines are comparable for aggressive antisocial outcome133.  

Using protective factors in risk assessment 

Richard Rogers134 argued that risk assessment of aggressive antisocial behavior 
without considering protective factors may lead to inaccurate predictions. To date, 
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some risk assessment guidelines that incorporate protective factors or strengths have 
been developed. Examples are the Structured Assessment of Violence Risk in Youth 
(SAVRY)135 and the Short-Term Assessment of Risk and Treatability (START)136. 
Recently, the Structured Assessment of PROtective Factors for violence risk 
(SAPROF)137 was developed with the specific purpose of assessing protective factors 
in conjunction with risk-focused assessments. 

So far, research indicates that assessing protective factors in conjunction with risk 
assessment leads to a somewhat better predictive validity than using risk-only 
measures138. Aside from providing more balanced risk assessments, an increased focus 
on protective factors can be beneficial to risk management interventions, because of 
the emphasis on dynamic factors and a positive, strength-based, and collaborative 
approach.   

Issues in assessing the risk of aggressive antisocial behavior 

Several issues need to be considered in the practice of risk assessment. First, the 
assessor must be aware of the base rate of aggressive antisocial behavior that is 
applicable in the case at hand. This includes knowledge of a) the population, b) the 
definition of the behavior assessed, c) outcome measures, and d) the time frame used 
in establishing the base rate139. The assessor needs to remember that the base rate 
represents an average on the group level, whereas the assessment is made on the 
individual level. The application of group-averaged risk estimates (as in actuarial risk 
assessment) on individual level has been criticized for its poor precision, wide 
confidence intervals, and overlapping categories of risk classification140. A recent 
meta-analysis demonstrated that risk assessment guidelines that were specifically 
designed for certain populations (e.g., the SAVRY) showed the highest predictive 
validities141.  

The final clinical judgment, or “clinical override”, applied in structured professional 
judgment guidelines has been subject to controversy. While some studies support an 
incremental validity of the clinical override over the total score of the risk measure, 
others show no significant effect on predictive validity142. Findings also indicate that 
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weighting predictors in actuarial assessments may not be advantageous, as it can result 
in lowered overall predictive accuracy143.  

The evidence from most research on risk assessment indicates that there might be a 
“glass-ceiling” effect on the predictive accuracy of empirically derived risk factors144, 
with maximum Area Under the Curve (AUC) values at 0.75 to 0.80145. Jeremy Coid 
and colleagues146 found that most items in common risk assessment guidelines do not 
independently predict aggressive antisocial behavior. The absolute majority of items 
that did have an independent, predictive effect were those related to early-onset 
impulsive and aggressive antisocial behavior. Thus, the assessor needs to be aware of 
the inherent limitations of risk assessment and be able to differentiate between the 
predictive and the clinical utility of the existing guidelines.  

Finally, it must be noted that statistical association in no way implies causation. To 
date there exists no evidence-based risk assessment model that can be used to 
determine risk factors that are causally related to violence. 

Comprehensive models of aggressive antisocial behavior 

There is obviously a need for a comprehensive model of aggressive antisocial behavior 
that acknowledges the inherent complexity in a parsimonious way. Several such 
models have been suggested, and two of them will be mentioned in this thesis: the 
WHO ecological model147, and the interactional model proposed by Kenneth Dodge148.  

In the WHO ecological model, aggressive antisocial behavior is viewed as a result of 
interaction between individual characteristics, relationships with peers, partners, and 
family members, the community contexts of the social relationships, and the larger 
societal circumstances that may increase the likelihood of aggressive antisocial 
behaviors. The model stresses the necessity of considering multiple causes of 
aggressive antisocial behavior and the interactions between these causes that may be 
operating on different levels.  

Kenneth Dodge argues that a comprehensive model must account for both 
environmental and genetic main effects, as well as genetic–environmental interactive 
effects on aggressive antisocial behavior. Social information processing patterns may 
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mediate these effects in different situations, and thereby lead to a proximal risk of 
aggressive antisocial behavior. 

In comprehensive models of aggressive antisocial behavior, the importance of 
persistence needs to be considered. Even though we know that persistence in 
aggressive antisocial behavior is related to adverse outcomes in many respects, 
knowledge about the determinants of these behaviors is far from complete. Studies on 
covariates of persistent aggressive antisocial behavior in general population samples 
and in offender groups are a prerequisite for the advancement of knowledge essential 
for the prevention of persistent aggressive antisocial behavior. 
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Aims 

General aims 

The overall aim of the thesis is to establish covariates of persistent aggressive antisocial 
behavior in the general population and in offender groups.  

Specific aims 

1. Quantify persistence of aggressive antisocial behavior in the general 
population and offender groups. (Papers I–IV) 

2. Identify risk factors for persistence of aggressive antisocial behavior.  
(Papers I–IV) 

3. Clarify the distribution and clinical covariates of psychopathic traits among 
offenders. (Papers II & IV) 

4. Determine cognitive covariates of aggressive antisocial behavior. (Paper V) 
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Methods 

Subjects  

This thesis is based on two types of data: epidemiological data on the Swedish general 
population (Paper I) and clinical data from offender and non-offender groups (Papers 
II–V). The epidemiological data were based on selected birth cohorts from the 
Swedish general population, while the clinical data were derived from three data sets: 
violent offenders in emerging adulthood; mentally disordered offenders; and the How 
I Think (HIT) study group of adult and adolescent offenders and non-offenders 
(Figure 3).  

Figure 3. Structure of the data sets used in the thesis 
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Swedish general population (Paper I) 

A cohort of all individuals born in Sweden between 1958 and 1980, who were living 
in the country at the age of 15 during the follow-up period of 1973–2004, was 
identified from the nationwide Multi-generation Register (n=2 393 765). All subjects 
had to be at least 24 years old at the end of the follow-up period. No first generation 
immigrants were included in the study to decrease the risk of missing and/or 
incomplete data.  

Subjects convicted of at least one violent offense were identified (n=93 642; 3.9%). 
For each violent offender, 10 non-violent subjects matched for sex, birth year and 
month, and having a sibling of the same age and sex as one sibling of the matched 
offender, were randomly selected from the cohort (n=936 420; 39%). The ratio of 
men to women was approximately ten to one among the violent offenders and non-
violent subjects.  

Paper I presents results from the analyses of violent and matched non-violent subjects 
(n=1 030 062), describing the distribution of violent convictions in the Swedish 
general population and identifying risk factors for persistence of violent criminality.  

Violent offenders in emerging adulthood (Paper II) 

Violent offenders in emerging adulthood (n=134) were recruited from an ongoing 
multicentre study, the DIS-CAT 2.0 study. This study investigates all male offenders 
aged 18 to 25 years convicted of “hands-on” violent (including sexual) offenses and 
imprisoned in one out of nine prisons in the western region of the Swedish Prison 
and Probation Service. Subjects with insufficient knowledge of Swedish or very short 
stays (<2 weeks) at the prisons were excluded from the study as they could not 
participate in the clinical examinations. The DIS-CAT 2.0 study started in February 
2010 with the aim of studying early-onset behavior and mental disorders in a 
consecutively recruited cohort of violent offenders in emerging adulthood. The study 
is set to include a total of 270 offenders.  

The response rate, calculated for the total database collected until January 20, 2012 
was 72%, as 85 offenders out of 299 offenders that had met inclusion criteria 
declined participation. 

Paper II is based on the first 134 subjects (mean age=22 years) from the DIS-CAT 2.0 
study for whom data compilation had been completed in April 2012. Paper II 
investigates the characteristics of violent offenders in emerging adulthood, including 
covariates of persistent aggressive antisocial behavior. This paper is the first to report 
on the DIS-CAT 2.0 group, which will also be followed prospectively over several 
years. 
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Mentally disordered offenders (Papers III–IV) 

Two independent study groups of forensic psychiatric investigees, the Gothenburg 
group (n=100) and the Uppsala group (n=61) were used for analyses on mentally 
disordered offenders. All subjects had been found guilty in a court of law of serious 
crimes, and had sufficient mental health problems to be referred to a forensic 
psychiatric investigation. All had sufficient fluency in Swedish to participate in the 
clinical examinations. The subjects might have been found guilty of more than one 
type of crime (violent, sexual, and non-violent) at the time of the forensic psychiatric 
investigation, so the possible overlap of crime categories needs to be considered in 
interpreting the prevalence rates reported below.  

In Paper III, the Gothenburg group is studied in a long-term follow-up study of 
violent recidivism. Paper IV analyses associations between facets of psychopathy, 
mental disorders, personality traits, and criminal recidivism in the men from the 
Gothenburg (n=92) and Uppsala groups (n=61), from now on known as the 
combined group of mentally disordered offenders. 

The Gothenburg group 
The Gothenburg group comprised 100 consecutively enrolled perpetrators of severe 
violent (n=77; 77%) and/or sexual crimes (n=26; 26%) referred to a pre-trial forensic 
psychiatric investigation at the Gothenburg state forensic psychiatry unit between the 
years 1998 and 2001. The subjects had a mean age of 34 years. The index crimes used 
as inclusion criteria were: homicide/manslaughter, attempted homicide/manslaughter, 
aggravated assault, aggravated unlawful threat, robbery, arson, rape, and sexual 
offenses against minors. No subjects were excluded because of their clinical 
presentation or for administrative reasons. The response rate was 83% as 21 of 121 
eligible subjects declined participation.  

The subjects were originally recruited for the Gothenburg Forensic Neuropsychiatry 
Project, aimed at examining patterns of neuropsychiatric vulnerability factors of 
relevance to criminal behavior. Data on the group, mainly on neuropsychiatric and 
biological covariates of violent criminality149, have been reported previously, including 
in two theses150.  

  

                                                      
149 Söderström et al. 2003, 2004, 2005 
150 Gustavson 2010, Söderström 2002 
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The Uppsala group 
The Uppsala group comprised 61 consecutively recruited men who during the years 
1992 to 1994 were court-referred for a pre-trial forensic psychiatric investigation at 
the state forensic psychiatry unit in Uppsala. The group included perpetrators of 
violent (n=44; 72%), sexual (n=12; 20%), and/or nonviolent (n=31; 51%) crimes. 
Subjects with psychotic disorders, severe somatic disorders, and mental retardation 
were excluded (n=103). Another 36 individuals were excluded for administrative 
reasons. As only 8 of a total of 69 eligible subjects refused participation, the response 
rate was 88%. The mean age of the subjects was 34 years.  

Data on the Uppsala group were originally collected for a thesis on biological markers 
of psychopathy-related personality traits and the influence of psychopathy on mental 
disorders and related behavioral symptoms151. Results from this group have previously 
been reported in studies on psychopathy, biological markers, and temperamental 
vulnerability152.   

HIT study group (Paper V) 

The HIT study group comprised four groups of Swedish adult and adolescent 
offenders and non-offenders (n=364). The adult subjects were recruited from male 
prison inmates (n=56, mean age 37 years) in two low- to medium-security prisons in 
southern Sweden and male students (n=60, mean age 20 years) from an engineering 
program at a university in southern Sweden. Among the offenders, the majority 
(93%) of the inmates approached at the first prison agreed to participate. Thus, only 
a smaller number was recruited from the other prison, drawn from those who first 
showed interest. The university students were recruited according to the same 
principle as the offenders from the second prison—drawn from the first to declare 
interest in participating. The adult offenders reported a history of mostly drug-related 
offenses (84%), violent offenses (63%), and theft (61%). Three (5%) of the adult 
university students reported previous criminality.  

The adolescent subjects were adolescents incarcerated under the Care of Young Persons 
Act (SFS 1990:52) in Sweden (n=58, mean age 16 years) and non-incarcerated 
adolescents from primary and secondary education facilities in Sweden (n=190, mean 
age 15 years). The ratio between male and female subjects was 50:50 among the 
adolescent offenders, and 57:43 among the adolescent non-offenders. The adolescent 
offenders were recruited by ward managers based on their perceived eligibility, while 

                                                      
151 Stålenheim 1997 
152 Stålenheim 2001, 2004, Stålenheim & von Knorring 1996 



 

45 

the adolescent non-offenders were recruited from whole school classes. All adolescent 
offenders displayed antisocial behavior.  

Select data from individuals in the adolescent groups have previously been reported in 
a study on moral judgment, empathy, and cognitive distortions153.  

Paper V examines cognitive distortions among the adult and adolescent offenders and 
non-offenders.  

Measures 

Three main types of measures (Table 4) were collected and used for the analyses in 
this thesis: 

1. Retrospective information covering epidemiological, sociodemographic, and 
criminal history data (Papers I–V) 

2. Clinical measures supplying information on mental disorders, personality 
disorders and personality traits, and aggressive antisocial behavior, including 
risk assessment (Papers II–V) 

3. Prospective follow-up data on criminal recidivism and mortality (Papers III–
IV) 

 

The majority of the studies had a cross-sectional, retrospective design assessing 
lifetime occurrence of the characteristics investigated. However, the mentally 
disordered offenders were also followed prospectively. 

Paper I is based solely on epidemiological data. Papers II to IV used a small group of 
clinical assessors (psychiatrists/clinical psychologists) to collect data using highly 
similar methods during clinical interviews and examinations (Paper II) or forensic 
psychiatric investigations (Papers III & IV). Papers III and IV also used nationwide 
official registers for the collection of follow-up data on criminal recidivism. Paper V 
relied solely on self-report measures. 

 

                                                      
153 Lardén et al. 2006 
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Table 4. Measures used in the thesis 

Type of measure Paper I Paper II Paper III Paper IV Paper V 

Retrospective information Nationwide registers: 
Multi-generation Register 
Total Population Register 
Cause of Death Register 
Hospital Discharge Register 
Migration Registers 
Crime Register 
Compulsory 9-year 
Comprehensive School Register 

Interviews & files: 
Sociodemographic data 
Psychosocial background 
Criminal history 

Forensic psychiatric investigation: 
Sociodemographic data 
Psychosocial background 
Criminal history 

Forensic psychiatric investigation: 
Sociodemographic data 
Index offense 

Self-report: 
Sociodemographic data 
Criminal history 

Clinical measures N/A 

 

SCID-I (DSM-IV) 
SCID-II (DSM-IV) 
DSM-IV interview protocol 
PCL-R 
LHA 

SCID-I (DSM-IV) 
SCID-II (DSM-IV) 
DSM-IV interview protocol 
PCL-R 
LHA 
HCR-20 

SCID-I (DSM-III-R & DSM-IV) 
SCID-II (DSM-III-R & DSM-IV) 
KSP 
PCL-R 

SCID-II Screen 
HIT 

Prospective follow-up data N/A N/A Crime Register 
National Prison and Probation 
Administration 
Central Archives of the National 
Board of Forensic Medicine 
National Board of Health and 
Welfare 

Crime Register 
 

N/A 
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Retrospective information  

Epidemiological data 
For the collection of epidemiological data (Paper I), Swedish longitudinal total-
population registers were linked through the unique personal identification number 
that all Swedish citizens are assigned.  

The Multi-generation Register was used to identify all individuals and their biological 
or adoptive parents within the selected birth cohorts. The Cause of Death and 
Migration Registers provided data on whether the individuals were alive and residing 
in Sweden during the follow-up period of 1973 to 2004. Records of all convictions in 
the Swedish lower courts during the follow-up period were obtained from the Crime 
Register, comprising both custodial and non-custodial sentences. The Total 
Population Register provided information on sex, birth year, and parents’ country of 
birth. Information on school grades from the final compulsory school year was 
obtained from the Compulsory 9-year Comprehensive School Register. Finally, the 
Hospital Discharge Register provided information on mental disorder diagnoses at 
discharge from hospital during the follow-up period, according to WHOs ICD-
8/ICD-9 (codes 290-319) and ICD-10 (codes F00-F99). 

Sociodemographic data 
In Paper II, detailed sociodemographic data covering age, ethnicity, and psychosocial 
background including adverse childhood circumstances, schooling, institutionali-
zation during childhood/adolescence, and previous contacts with the mental health 
care system, were collected from interview and file information by the means of a 
structured protocol, similar to the protocol used in Paper III.  

For Papers III and IV, basic sociodemographic data on all subjects were retrieved from 
the forensic psychiatric investigations. During these investigations, all medical and 
psychiatric files, criminal and social records, previous forensic and psychological 
assessments, and police reports on the index crimes, were reviewed.  

In Paper III, a structured research protocol was used to compile more detailed 
information on psychosocial background from the forensic psychiatric investigations, 
including aggravating circumstances during childhood. In Paper V, sociodemographic 
data on the adult subjects were obtained by means of a self-report questionnaire 
covering age and level of education. 
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Criminal history data 
Detailed information on previous criminality including age at onset, number of 
previous convictions and prison convictions, and number of previous crimes was 
gathered using a structured research protocol based on all information available from 
interviews and files in Papers II and III. The use of self-report data in combination 
with file reviews in Paper II made it possible to account for criminality prior to age 
15, as these offenses would not have been available in official crime registers. Fifteen 
years of age is defined as the age of criminal responsibility in Sweden. 

Number of previous crimes was measured on a 3-point scale (no occasion; single 
occasion; multiple occasions) in Paper II, and on a 4-point scale (no crime; 1 crime; 
2–4 crimes; ≥5 crimes) in Paper III. In Paper IV, information on index offense was 
retrieved from available files, while Paper V collected information on previous 
convictions for all adult subjects with a self-report questionnaire. The questionnaire 
had a dichotomous answer format for the non-offenders (yes/no) and more detailed 
questions about the type and number of previous convictions (1 conviction; 2–3 
convictions; 4–7 convictions; ≥8 convictions) for the offenders.  

Violent criminality was defined similarly in Papers I to V, as comprising all harmful 
interpersonal crimes, including attempted and aggravated forms of homicide, 
manslaughter, assault, unlawful threat, robbery, threats and violence against an 
officer, gross violation of a woman’s or an individual’s integrity, unlawful coercion, 
kidnapping, illegal confinement, arson, and intimidation. However, in Papers II to V, 
sexual offenses of a “hands-on” and violent nature were also included in the definition 
of violent criminality. In Paper II, previous criminality was divided into six categories: 
1) violent offenses (homicide/manslaughter, assault, unlawful threat, robbery, sexual 
offenses, and fire setting/arson), 2) sexual offenses, 3) drug-related offenses, 4) 
property offenses (theft, breaking and entering, and vandalism), 5) traffic violations 
(driving under the influence, and driving without a license), and 6) fraud. 

Persistence in aggressive antisocial behavior was defined as three or more convictions 
for violent crimes in Paper I, and as “multiple occasions” (≥2) in Paper II. In Papers 
III to IV, persistence was defined as a reconviction for violent and/or non-violent 
criminality. Two types of persistence are described in the results section: a) persistence 
in violent criminality, referring to all types of violent offenses (as defined above), and 
b) persistence in general criminality, referring to any type of offense.  
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Clinical measures 

Mental disorders 
The Structured Clinical Interview for Axis I disorders (SCID-I)154 was used to obtain 
diagnostic information on mental disorders (Papers II–IV). The semi-structured 
interview covers the symptoms of the major mental disorders item-by-item, and is 
meant to be performed by a trained clinician or mental health expert. Most disorders 
covered in the SCID-I interview are evaluated both for current status (meets criteria 
for the disorder during the last month) and for life-time status, i.e., whether the 
individual has ever met the criteria for the disorder. In this thesis, only life-time data 
on categorical diagnoses were used for the analyses. Trained clinicians performed 
SCID-I interviews for all subjects among the violent offenders in emerging adulthood 
and the mentally disordered offenders, with the exception of 16 subjects in the 
Gothenburg group, who due to psychosis were too disorganized to participate in the 
full interview. 

Diagnostic information on mental disorders, usually with onset during childhood 
and/or adolescence, not covered by the SCID-I, such as AD/HD, autism spectrum 
disorders, and tic disorders, was retrieved via a structured DSM-IV-based interview 
using the same procedure as the SCID-I among the violent offenders in emerging 
adulthood and the Gothenburg group of mentally disordered offenders (Papers II–
III).  

Final, categorical diagnoses of mental disorders, including childhood onset mental 
disorders, were assigned based on all information available: a) information from the 
clinical interviews described above (Papers II–IV), and b) file information obtained 
during the forensic psychiatric investigations (Papers III–IV) or provided by the 
Swedish Prison and Probation Service (Paper II). All diagnostic assessments of the 
violent offenders in emerging adulthood and in the Gothenburg group of mentally 
disordered offenders were performed regardless of diagnostic criteria limiting the 
possibility of assigning co-morbid diagnoses, and all were reviewed and ensured by a 
senior clinician. 

Personality disorders and personality traits 
Information on personality disorders was obtained from semi-structured clinical 
interviews using the Structured Clinical Interview for Axis II disorders (SCID-II)155 in 
Papers II–IV. The SCID-II interviews were performed according to the procedure 
described previously for the SCID-I. The final diagnostic assessments of personality 

                                                      
154 First et al. 1996, Spitzer et al. 1990a 
155 First et al. 1997, Spitzer et al. 1990b 
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disorders were based on all information available from files and interviews and 
ensured by a senior clinician.  

In Paper V, the Structured Clinical Interview for DSM-III-R Axis II Disorders, Screening 
Version (SCID-II Screen)156 was used for the adult subjects as a self-report measure of 
aggressive antisocial behavior as defined by conduct disorder and antisocial 
personality disorder. The SCID-II Screen is a 123-item self-report questionnaire 
intended to cover the criteria for DSM-III-R personality disorders (yes/no) and to 
provide an initial screening of individuals in need of more detailed diagnostic 
assessments157. In Paper V, only the questions pertaining to conduct disorder during 
childhood and antisocial personality disorder were administered. 

The Karolinska Scales of Personality (KSP)158 was used to obtain self-reported 
measurements of personality traits related to psychopathy (Paper IV). The KSP was 
originally developed as a tool in research on psychopathy, with the specific aim to 
find biological correlates to personality traits159. The KSP contains 135 items, 
designed as statements rated on a 4-point Likert scale (from “does not apply at all” to 
“applies completely”). The items are grouped into 15 subscales: Somatic Anxiety, 
Psychic Anxiety, Muscular Tension, Social Desirability, Impulsiveness, Monotony 
Avoidance, Detachment, Psychasthenia, Socialization, Indirect Aggression, Verbal 
Aggression, Irritability, Suspicion, Guilt, and Inhibition of Aggression.  

Three overarching factors were used in the analyses on KSP data: the Psychopathy 
factor comprising the impulsive and sensation-seeking scales, the Aggression factor 
based on all aggression-related scales, and the Hostility factor drawn from scales 
related to suspicion and guilt.  

The Psychopathy Checklist-Revised (PCL-R)160 was used for the assessment of 
psychopathic traits in Papers II to IV. The PCL-R is a 20-item rating scale designed to 
assess psychopathic personality traits and behaviors in clinical, forensic, and research 
settings. The items are rated on a 3-point scale (0=does not apply, 1=may apply or in 
some respects applies, 2=does apply) based on information from a semi-structured 
interview, files, and collateral informants. A PCL-R total score (range 0–40) of 30 
points is considered the established cut-off for a high level of psychopathic traits, 
however, a score of 25 points has been suggested as a more appropriate cut-off in 

                                                      
156 Spitzer et al. 1991 
157 Spitzer et al. 1989 
158 Schalling & Edman 1993 
159 Gustavsson 1997 
160 Hare 1991, 2003 



 

51 

European contexts161, as offenders in European settings generally score lower on the 
PCL-R than their North-American counterparts.  

The PCL-R ratings in this thesis were based on all information available from 
interviews, files, and registers, and performed by raters formally authorized to use the 
PCL-R. In Papers II and IV the four-facet structure (Interpersonal, Affective, 
Lifestyle, and Antisocial; Figure 2) suggested by Hare162 was used in the analyses. 
Paper III studied only the PCL-R total score. 

Cognitive distortions were measured by the How I Think questionnaire (HIT)163 in 
Paper V. The HIT is a 54-item self-report questionnaire that was developed with the 
aim of measuring cognitive distortions associated with externalizing behaviors164. The 
subjects respond along a 6-point Likert scale (from ‘‘agree strongly’’ to ‘‘disagree 
strongly’’). Higher scores reflect higher levels of cognitive distortions.  

The questionnaire contains 39 statements pertaining to cognitive distortions, 8 items 
screening for aberrant or suspect responses, and 7 items with prosocial statements—
“positive fillers”— to counterbalance the distortion items. The eight control items are 
reverse-scored, so that higher scores reflect more pronounced anomalous responding.  

The 39 distortion items are divided into four subscales of cognitive distortions; Self-
Centered, Blaming Others, Minimizing/Mislabeling, and Assuming the Worst. Each 
distortion item also refer to one of four behavioral subscales derived from the DSM-
IV conduct disorder and oppositional defiant disorder syndromes: Opposition-
Defiance, Physical Aggression, Lying, and Stealing, thus providing both a cognitive 
distortion and an antisocial behavioral dimension in the HIT. The HIT has 
previously shown promising psychometric characteristics for adolescent groups within 
various contexts165. 

Aggressive antisocial behavior and risk assessment 
The Life History of Aggression questionnaire (LHA)166, originally developed for 
research on neurobiological correlates to aggression, was used for the assessment of 
lifetime aggressive antisocial behavior in Papers II and III. The LHA measures the 
lifetime occurrence of 11 different types of aggressive behaviors and can be rated both 
as a self-report measure and by clinicians or collateral informants with profound 
knowledge of the subject. The items are rated on a 5-point scale based on the number 

                                                      
161 Cooke et al. 2005 
162 Hare 2003 
163 Barriga et al. 2001 
164 Barriga et al. 2000 
165 Barriga & Gibbs 1996, Barriga et al. 2008,  Nas et al. 2008, Plante et al. 2012 
166 Brown et al. 1982 
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of occurrences of the behavior since adolescence (0=no occurrences; 5=more events 
than can be counted), rendering a total score ranging from 0 to 55167. 

The LHA comprises three subscales; Aggression, Self-directed aggression, and 
Antisocial behavior. The total score is equal to the sum of the three subscales. The 
Aggression scale includes items measuring temper tantrums, physical fights, verbal 
aggression, physical assaults on people or animals, and assaults on property. The Self-
directed aggression scale contains items on self-injurious behavior and suicide 
attempts, while the Antisocial behavior scale describes school disciplinary problems, 
problems with supervisors at work, and antisocial behavior with or without police 
involvement. A LHA total score above 15, or an Aggression score above 12, is 
considered indicative of abnormally high levels of lifetime aggressive antisocial 
behaviors.  

In Paper II, the LHA was used as a clinician-rated measure, and the rating was based 
on all available information from records and interviews. In Paper III, the LHA was 
first administered as a self-report measure, after which information from the forensic 
psychiatric investigation and files were used in a clinician-rating of the LHA. The 
LHA total score used in the analyses in Paper III is based on the average of the self-
reported and the clinician-rated value.  

The HCR-20168 was rated as a measure of risk for violent recidivism in Paper III. The 
HCR-20 was designed to structure clinical judgments about the likelihood of future 
violent behavior and to inform preventive strategies. The scheme contains 20 items 
divided into three subscales: Historical, covering historical data; Clinical, comprising 
assessments of the subject’s current clinical state; and Risk Management, detailing the 
individuals adjustment to plausible circumstances considered to be important in 
assessing the risk of violent recidivism. The items are rated, based on information 
from interviews, files, and collateral information, on a 3-point scale (from “not 
present” to “definitely present”). The raters should be experts in conducting mental 
health assessments and familiar with risk-assessment research.  

In Paper III, only the 15 historical and clinical items of the HCR-20 were rated by 
trained assessors because the risk management items could not be rated due to their 
focus on treatment and risk management plans that had not yet been developed at the 
time of participation.  

  

                                                      
167 Coccaro et al. 1997 
168 Webster et al. 1997 
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Prospective follow-up data 

Data on criminal recidivism used in Papers III and IV were obtained from the Crime 
Register. For Paper III, data on violent recidivism during ongoing sanction (forensic 
psychiatric care/prison) were also collected from the National Prison and Probation 
Administration and the Central Archives of the National Board of Forensic Medicine.  

Recidivism (Papers III–IV) was defined as at least one reconviction, and violent 
recidivism counted all reconvictions for violent and aggravated violent crimes (e.g., 
homicide, manslaughter, assault, robbery, arson, exposing someone to danger, sexual 
offenses of a “hands-on” nature, and intimate partner violence).  

Information about mortality and causes of death was collected from registers provided 
by the National Board of Health and Welfare (Paper III).  

The average follow-up periods were 4 to 6 years after forensic psychiatric investigation 
for the Gothenburg group, and 6 to 8 years for the Uppsala group.  

Analytical methods  

All data were anonymized, coded, and analyzed with SPSS 15.0, 20.1, or PASW 18.0 
software, using two-tailed p-values. Confirmatory factor analyses were performed 
using AMOS169. Non-parametric and parametric statistics were applied depending on 
the distribution of the data. The majority of the data collected in the thesis were on a 
nominal (e.g., diagnoses of mental disorders) or ordinal (e.g., educational level, PCL-
R facet scores) level, with only a few measures on an interval or ratio level (e.g., age) 
according to the NOIR concept (Nominal, Ordinal, Interval, and Ratio)170. This 
limited the statistical methods available for analysis. However, because many 
statistical methods, especially non-parametric statistics, are rather stable, the 
distribution—rather than the NOIR-nature of the data—guided the choice of 
statistical analyses used in the thesis. 

Analysis of between-group differences 

Between-group differences on nominal data were analyzed with χ²-tests in the 
Swedish general population study (Paper I) and Fischer’s exact test in the smaller 
clinical groups (Papers II–IV). Both tests compare the observed frequencies that occur 
in each of the categories with the values that would be expected if there were no 

                                                      
169 Arbuckle & Wothke 1999 
170 Stevens 1946 



 

54 

association between the variables tested (the null hypothesis). Fischer’s exact test is 
preferred for smaller samples171. When comparing ordinal, interval, or ratio data 
between groups, Student’s t-test was used for comparisons of means when criteria for 
parametric statistics were fulfilled (Paper V), and Mann-Whitney U-tests were used 
for comparisons of medians in skewed data (Papers II & IV). 

Analysis of variance  

In Paper V, differences between groups on cognitive distortions were further 
examined with a three-way analysis of variance (ANOVA) with Tukey-Kramer’s post 
hoc test. ANOVAs are used to compare the variance in means between different 
groups (in this case three) while controlling for the variability within each of the 
groups172. A statistically significant F-ratio >1 indicates that there is more variability 
between the groups than within them, thereby rejecting the null hypothesis. Tukey-
Kramer’s post hoc test can be used to test which between-group differences are 
statistically significant.  

Cronbach’s alpha 

In Paper V, Cronbach’s alpha was used to investigate the internal consistency of the 
HIT questionnaire. Cronbach’s alpha measures the correlations between all items in a 
scale by correlating all possible split halves, thereby examining to what extent the 
items measure the same underlying construct. Ideally, an alpha should be around 0.9 
and not below 0.7173.  

Correlation analysis 

Relationships between variables, with at least one variable on the interval level, were 
examined with Pearson correlations (r) in Paper V. The non-parametric alternative, 
Spearman’s rank-order correlations (rs) was used for analyses of relationships between 
variables on an ordinal scale or with a skewed distribution (e.g., LHA and PCL-R 
scores) in Papers II to V. Correlation analysis is used to quantify the strength and 
direction (positive or negative) of a linear relationship between two variables by 
examining the ratio between the covariance between the two variables and the total 
dispersion across the variables (range −1.00 to 1.00). A correlation coefficient between 
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0.10 and 0.29 is generally considered small, between 0.30 and 0.49 is considered 
medium, and 0.50 and above is considered large174. It is important to note that 
correlation is not equal to causality. 

Regression models 

Binary logistic regressions were used to assess the impact of different sets of predictor 
variables on aggressive antisocial behavior in Papers I, III, and IV. Logistic regression 
is a statistical technique examining relationships between variables, similar to 
correlation analysis. However, in logistic regression more sophisticated analyses of the 
interrelationship between variables can be performed, such as testing the impact of 
different variables on the dependent variable while controlling for the effects of the 
other variables, thereby identifying the variables that hold the best predictive power. 
In using regression models, it is important to be aware of the effects of multi-
collinearity (intercorrelations among the predictor variables), as this can corrupt the 
analysis175.  

In Papers I, III, and IV variables that in previous analyses had shown a relationship 
with aggressive antisocial behavior were entered into the equations, and Odds Ratios 
(ORs) were calculated. A statistically significant OR value ≥1 shows that the predictor 
investigated is associated with an increased likelihood of aggressive antisocial 
behavior, while an OR value <1 indicates that the variable predicts a decreased 
likelihood of aggressive antisocial behavior. For instance, an OR value of 4 would 
mean that a subject with the studied predictor (e.g., antisocial personality disorder) 
would be four times more likely to show aggressive antisocial behavior than a subject 
not showing the predictor. In Paper I, risk factors differentiating between low-
persistence and medium-to-high persistence offenders were included in a multivariate 
logistic regression.  

Receiver operating characteristics analysis  

Receiver operating characteristics (ROC) analyses were performed to examine the 
ability of different variables to predict aggressive antisocial behavior (Papers II–V). 
ROC analysis stems from signal detection theory176, and presents a graph over all 
possible cut-off scores of the variables investigated, with the true positive rate 
(sensitivity) plotted against the false positive rate (1 minus specificity). The total area 
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under the curve in the graph (AUC) can be used as a measure of the overall predictive 
accuracy of the variables tested, i.e., the probability that a randomly selected 
aggressive antisocial subject would score higher on the variable measured (e.g., PCL-R 
score) than a randomly selected non-aggressive subject.  

An AUC of 0.50 represents chance prediction, while an AUC of 1.0 indicates perfect 
prediction. In risk assessment research, AUC values of 0.70 and above are generally 
considered as moderate to large, and those over 0.75 are considered large177.  
However, some researchers have proposed a more conservative interpretation of the 
AUC values, in which scores <0.60=low accuracy, 0.60–0.70=marginal accuracy, 
0.70–0.80=modest accuracy, 0.80–0.90=moderate accuracy; and >0.90=high 
accuracy178. ROC analyses are insensitivity to base rates, which is an advantage for 
comparisons of scales or instruments, while it is a disadvantage that it does not assess 
the predictive value in individual cases.  

In Paper III, sensitivity (true positives), specificity (true negatives), positive predictive 
values (PPV), and negative predictive values (NPV) were derived from the logistic 
regression analyses and the optimal inflection point in the ROC analyses (i.e., the cut-
off where the trade-off between sensitivity and specificity is optimal). The PPV equals 
the percentage of subjects that the model accurately predicts to have the characteristic 
studied (e.g., aggressive antisocial behavior), while the NPV gives the percentage of 
subjects that the model accurately predicts not to have the characteristic179. 

Survival analysis 

Kaplan-Meier survival analysis is a statistical method that describes the time until a 
certain event (e.g., violent recidivism) for two or more groups and also accounts for 
data censored due to follow-up ending before the event has occurred180. This results 
in a plot, the “survival curve,” for the groups of interest. To test whether the groups 
differ in their “survival rate,” a non-parametric log-rank test, comparing the estimates 
of the hazard functions (i.e., the tendency to relapse in aggressive antisocial behavior) 
of the two groups at each observed event time, can be performed.  

In Paper III, Kaplan-Meier survival analysis was used to graphically describe patterns 
of violent recidivism among two sanction groups of mentally disordered offenders. 
Following this, a log-rank test was used to compare whether the groups differed 
significantly in their patterns of recidivism.  
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A disadvantage of using Kaplan-Meier survival analysis in research on aggressive 
antisocial behavior is that it only counts the time until first relapse; therefore, a 
pattern of repeated recidivism cannot be analyzed. Furthermore, the Kaplan-Meier 
technique is sensitive to base rates, resulting in a greater risk of type II errors (the 
failure to reject the null hypothesis when it is, in fact, false; i.e., to believe that the 
groups do not differ when they actually do), and it cannot be used to study 
interaction effects. 

Factor analysis   

Confirmatory factor analyses (CFA) were performed in Paper V to test the theoretical 
structure of the cognitive distortions measured by the HIT questionnaire. CFA is a 
structured equation modeling technique that examines whether the latent structure of 
an instrument fits a proposed structure by testing how well the proposed structure 
captures the item covariance matrices of the instrument181.  

In conducting the CFA, several statistics are calculated to determine the fit of the 
model to the data. A χ²-test gives the amount of difference between the expected and 
the observed covariance matrices, with a χ²-value close to zero indicating that there is 
little difference between the expected and the observed covariance matrices. The Root 
Mean Square Error of Approximation (RMSEA), a measure related to the residual in 
the model, indicates model fit to data where a smaller RMSEA value (range 0–1) 
indicates a better fit. In order to claim that the instrument holds an acceptable model 
fit, the RMSEA needs to be ≤0.06182.  

Multiple testing 

In the clinical studies, the risk of committing type I errors (rejection of the null 
hypothesis when it is, in fact, true; i.e., to falsely believe that there is a difference 
when there is none) had to be weighed against the risk of type II errors. Bonferroni 
corrections were considered, but would have involved too high a risk for type II errors 
due to their conservative nature183. Instead, the level of significance was set to p≤0.01 
in Papers II and IV to adjust the risk of type I errors while preserving enough power to 
detect meaningful associations. The effect of multiple testing was considered for all 
papers during the interpretation of the results. 
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Power 

For Paper I, no a priori power analysis was performed since the study considers 
selected birth cohorts from the entire Swedish population, and can therefore be 
considered to access enough subjects to avoid the risk of committing type II errors. As 
in Paper I, no a priori power analyses were performed for Papers II to IV as they 
present data from cohorts (Papers III–IV), or part of cohorts (Paper II), thereby 
naturally limiting the possible number of participants. For Paper II, power analysis 
was deemed unnecessary as the main aim was descriptive. For Papers III and IV, 
previous publications support the notion that these groups hold enough power to 
detect meaningful relationships184. In Paper V, a priori power analyses were performed 
because of the use of CFA, a method requiring a large number of subjects.  

When considering statistical power it is also important to take the effect size into 
consideration as large samples can result in even very small differences reaching 
statistical significance185. For this reason, investigating effect sizes could indicate 
whether the results obtained are of clinical importance, regardless of their statistical 
significance. This seems to be especially important to consider in clinical research, 
where sample sizes often are restricted due to clinical circumstances.  

Ethical aspects 

The studies were approved by the local Research Ethics Committees at Karolinska 
Institute (Paper I, Dnr 521-2010-2689), Lund University (Paper II, Dnr 2009/405), 
University of Gothenburg (Papers III & IV, Dnr 724-96), Uppsala University (Paper 
IV, Dnr 310/91), and Linköping University (Paper V, Dnr 202/04), and carried out 
according to the Declaration of Helsinki.  

The results presented in this thesis have implications that might affect screening and 
prevention strategies for aggressive antisocial behavior in society, thereby possibly 
affecting individuals who display aggressive antisocial behavior. However, in the 
balancing of risks and benefits from an ethical perspective, the potential benefits to 
society of a better understanding of aggressive antisocial behavior, that in the longer 
run might facilitate the development of interventions aimed at preventing these kinds 
of behaviors, are considered large enough to counterbalance the possible risks to the 
subjects participating in the studies included in this thesis. 
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All subjects, except those studied in Paper I, who contributed to this thesis were 
informed about the studies they participated in both orally and in writing, and were 
given the opportunity to ask questions before providing informed consent for their 
participation. For the adolescent groups (Paper V), parental informed consent was 
required and collected. All subjects were informed of their ability, at any given time 
and without being required to give a reason, to discontinue their participation in the 
studies. In Papers II to V, subjects institutionalized either in forensic psychiatric care, 
by the Swedish Prison and Probation Service, or under the Swedish Care of Young 
Persons Act, were included. As these people were subjected to non-voluntary 
confinement and thereby vulnerable from the perspective of research ethics, special 
care was taken with the provision of information and the collection of consent in 
order to ensure their independent and uncoerced consent. For instance, all confined 
subjects were given clear information that their participation in or withdrawal from 
the study would not affect their sentence or their treatment. Furthermore, the 
subjects in Papers II to IV were given the opportunity to participate only in the parts 
of the corresponding study that they chose and to refrain from other parts. In Paper 
II, all subjects were given the opportunity to receive feedback on the preliminary 
results of their clinical interviews and examinations, and to be given a referral to a 
medical doctor (psychiatrist, if possible) for continued assessment and treatment of 
their mental health problems. 

In two studies (Papers II & V), the adult subjects were compensated materially for 
their participation in the study. The violent offenders in emerging adulthood (Paper 
II) were given approximately €20 after their participation as a compensation for time 
spent with the clinical assessor. The adult subjects in Paper V were given a national 
lottery ticket (worth approximately €2,5) as a token of our appreciation. These 
compensations were considered small enough not to compromise the participants’ 
free consent. The mentally disordered offenders (Papers III & IV) did not receive any 
compensation for their participation.  

To protect the confidentiality and integrity of the subjects contributing to the thesis, 
all data were anonymized using coded files with the code keys stored separately. 
Analyses were then performed on computer files with identification numbers that 
cannot be directly linked to the participating subjects.  
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Results  

Persistence of aggressive antisocial behavior  

Swedish general population (Paper I) 

In the cohort (all people born in Sweden between 1958 and 1980; n=2 393 765) 
followed from 1973 to 2004, 1% of the Swedish general population (n=24 342) 
accounted for 63% of all violent convictions and 59% of all aggravated violent 
convictions. The base rate for ever being convicted of a violent crime was 3.9% 
(n=93 642).   

Three groups of violent offenders (Table 5) were distinguished based on the 
distribution of violent convictions: low-persistence offenders (1–2 convictions) 
corresponding to 2.9% of the cohort (n=69 300), medium-persistence offenders (3–10 
convictions) accounting for 0.9% of the cohort (n=21 530), and high-persistence 
offenders (≥11 convictions) comprising 1‰ of the cohort (n=2812).  

The reconviction rate for violent offenses increased with each number of violent 
convictions. Among those with three violent convictions, 68% were reconvicted, 
while approximately 80% in the most persistent group of the cohort were 
reconvicted. If the pattern of violent recidivism could have been stopped at three 
violent convictions, 53% of all violent convictions during the follow-up period would 
have been prevented.  

The median age at first violent conviction was 21 years in men and 22 years in 
women. 

Violent offenders in emerging adulthood (Paper II) 

Eighty-seven percent (n=110) of the violent offenders in emerging adulthood had 
previously been convicted (any type of crime), while 69% (n=88) manifested 
persistent violent criminality. Approximately half of the subjects (n=69) reported 
previous criminality in at least four different crime categories.  

The majority of the subjects, 87% (n=111), displayed abnormally high levels of 
lifetime aggressive antisocial behaviors as measured by the LHA (Figure 4). Almost 
two in five (n=49) had presented such seriously aggressive antisocial behavior during 
childhood and adolescence that they had been institutionalized (previously 
unpublished data). 
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The self-reported age at onset of violent criminality varied between 6 and 25 years, with the majority having their onset in late 
adolescence (M=17 years, SD=3.7 years). 

 

Table 5. Distribution of convictions among violent and non-violent groups in the Swedish general population born 1958–1980; convictions 
between 1973–2004 

 High-persistence 
offenders 
(n=2812) 

n (% within group) 

Medium-persistence 
 offenders 

(n=21 530) 
n (% within group) 

Low-persistence 
 offenders 

(n=69 300) 
n (% within group) 

Non-violent 
subjects 

(n=936 420) 
n (% within group) 

 
Violent criminality 

    

     Total convictions 46 401 101 767 86 215 N/A 
     Mean 
     convictions/individual 

17 4.7 1.2 N/A 

Aggravated violent criminality 2769 (99%) 19 569 (91%) 48 437 (52%) N/A 
     Total convictions 23 362 58 335 55 665 N/A 
     Mean  
     convictions/individual 

8.3 2.7 0.8 N/A 

Non-violent criminality 2746 (98%) 18 240 (85%) 41 134 (59%) 183 792 (20%) 
     Theft 2607 (93%) 15 214 (71%) 28 542 (41%) 82 976 (8.9%) 
     Drug-related offenses 1905 (68%) 7993 (37%) 9724 (14%) 13 839 (1.5%) 
     Traffic violations 2440 (87%) 14 243 (66%) 28 741 (41%) 129 785 (14%) 
     Total convictions 142 525 392 211 360 144 517 660 
     Mean  
     convictions/individual 

51 18 5.2 0.6 
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Figure 4. Distribution of lifetime aggressive antisocial behaviors as measured by the LHA scales among violent offenders in emerging adulthood, 
plotted in descending order. 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Median scores are displayed to the right in the figure. The sum of the three scales equals the LHA total score, with the cut-off for 
abnormally high scores (LHA total >15) marked in the figure. 
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Mentally disordered offenders (Papers III–IV) 

During follow-up, 22% (n=34) of the combined group of mentally disordered 
offenders had reoffended violently and another 14% (n=22) were convicted of non-
violent criminality (Paper IV). In the Gothenburg group (Paper III), the majority of 
the violent relapses occurred after release or discharge. However, almost one third of 
the relapses into violence (n=6) took place while the offenders were still in custody.  

Although offenders sentenced to forensic psychiatric care spent an average of twice as 
much time at liberty after discharge, they were less likely to reoffend than offenders 
with a prison sanction (p<0.05 in Kaplan-Meier survival analysis with log-rank test). 

Risk factors for persistence 

Previous aggressive antisocial and/or criminal behavior 

In the population-based cohort (Paper I), criminal history variables (previous 
convictions of theft, drug-related offenses, and traffic violations) all increased the risk 
of persistence in violent criminality with ORs close to 2 in a multivariate logistic 
regression (Table 6). 

Among the violent offenders in emerging adulthood (Paper II), persistence in both 
violent and general criminality were positively associated with a history of drug-
related offenses (p≤0.001), while a history of sexual offenses showed a reversed 
association (p≤0.01) when tested with Fischer’s exact test.  

Lifetime aggressive antisocial behaviors as measured by the LHA showed modest 
predictive ability for persistence of violent criminality in ROC analyses and modest to 
moderate prediction of persistence in general criminality both among violent 
offenders in emerging adulthood and mentally disordered offenders (Papers II–III; 
Table 7). In a notable exception, self-directed aggression was not related to persistence 
of aggressive antisocial behavior. 

Violence risk as measured by the HCR-20 had a marginal to modest predictive ability 
for persistence both in violent and general criminality in the mentally disordered 
offenders (Paper III; Table 7). 

Age at onset of aggressive antisocial behavior 

Young age at onset of violent criminality was associated with increased persistence in 
violent criminality in the population-based cohort (Paper I; Table 8). An age at onset 
between 15 and 18 years increased the risk of persistence two times (Table 6). 
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Among the violent offenders in emerging adulthood (Paper II), younger age at onset 
of violent criminality was the strongest predictor of persistence in violent criminality 
in ROC analyses (Table 7). Younger age at onset of general criminality, however, only 
displayed a marginal to modest predictive ability of persistence in violent and general 
criminality in both violent offenders in emerging adulthood and mentally disordered 
offenders (Papers II–III; Table 7). Yet, in multivariate regression analyses, it was one 
of the two remaining significant predictors of violent recidivism (OR=0.86, 95% 
CI=0.76–0.98, p≤0.05) among the mentally disordered offenders (Paper III). 
 
Table 6. Multivariate logistic regression model of risk factors for belonging to the persistent 
1% of the total population with 3 or more convictions for violent crime 1973–2004, 
compared to the low-persistence group  

Predictor B Odds Ratio 95% CI 
Male sex 0.9 2.5** 2.3-2.6 
Any missing school grade 0.2 1.3** 1.2-1.4 
1st conviction for violence, age 15-18 0.7 2.0** 1.9-2.0 
Any conviction for theft 0.7 2.0** 1.9-2.0 
Any conviction for a drug-related offense 0.7 1.9** 1.9-2.0 
Any conviction for a traffic violation 0.6 1.8** 1.7-1.8 
Any diagnosis of a major mental disorder 0.2 1.3** 1.1-1.4 
Any diagnosis of a personality disorder 0.8 2.3** 2.1-2.4 
Any diagnosis of a substance-related disorder 0.6 1.9** 1.8-2.0 
Parent of non-Scandinavian ethnicity 0.1 1.1** 1.0-1.1 
Parent with any conviction of a violent crime 0.3 1.3** 1.2-1.4 
Parent with any conviction of a nonviolent crime 0.1 1.1** 1.1-1.1 
Parent diagnosed with a psychiatric disorder  0.1 1.1** 1.1-1.1 
Parent diagnosed with a substance use disorder  -  
Parent died before child’s 18th birthday 0.1 1.1* 1.0-1.1 

Note. * p<0.05, ** p<0.001  

Psychopathic traits (PCL-R scores) 

The Lifestyle and Antisocial facets displayed generally modest to moderate predictive 
abilities for persistence in both violent and general criminality when tested in ROC 
analyses (Papers II & IV; Table 7). The Antisocial facet was consistently the 
predominant predictor of persistence in both violent and general criminality among 
the PCL-R facets in ROC analyses (Papers II & IV; Table 7) and logistic regressions 
(Paper IV). 

The Interpersonal facet was only marginally, if at all, better than random in the 
prediction of persistence in either violent or general criminality when tested in ROC 
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analyses (Papers II & IV; Table 7). The Affective facet at best displayed a modest 
predictive ability (persistence in general criminality among the mentally disordered 
offenders; Paper IV).   

When the effect of the Antisocial facet on the prediction of persistence in violent 
criminality was controlled for in a multi-block logistic regression among the mentally 
disordered offenders (Paper IV), the other three facets no longer showed any 
significant predictive effect (χ2=1.8, p=0.61). 

Mental disorders and personality disorders 

Conduct disorder, substance-related disorders, and antisocial personality disorder 
were associated with increased persistence in violent criminality across offender 
groups (Papers I–III; some results displayed in Table 8). In the population-based 
cohort (Paper I), a diagnosis of personality disorder increased the risk of persistence 
2.3 times and substance related disorders increased the risk by 1.9 times (Table 6). 
Major mental disorders were associated with increased risk of persistence in violent 
criminality only in the population-based cohort (Table 6).  

Sociodemographic factors  

In the population-based cohort (Paper I), the absolute majority (approximately 90%) 
of violent offenders were men. The proportion of women significantly decreased with 
increasing persistence in violent criminality; 13% (n=8742) of the low-persistence 
offenders were women compared with 2.1% (n=60) of high-persistence offenders 
(p≤0.001 in χ2-tests). Male sex increased the risk of persistence 2.5 times (Table 6). 

School problems, e.g., incomplete school grades and/or truancy, were associated with 
increased persistence in violent criminality (Papers I & II). In the population-based 
cohort (Paper I), incomplete school grades increased the risk of persistence in violent 
criminality 1.3 times (Table 6). Among the persistently violent offenders in emerging 
adulthood (Paper II; previously unpublished data), only 17% (n=15) had finished 
secondary school at the expected age, and all but two offenders had a history of school 
truancy. One in two (n=45) reported having bullied others during their school years, 
and the majority (n=70) had received special support from school. 

Poor preconditions during childhood were common in persistently violent offenders 
(Papers I–III). Among the persistently violent offenders in emerging adulthood (Paper 
II; previously unpublished data), approximately two in three (n=56) described being 
exposed to violence at home, while two in five (n=36) had a parent/care-taker with 
substance-related problems. 
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Table 7. Predictors of persistence in violent and general criminality among offender groups, AUC-values with 95% CI 

 
Persistence in violent criminality 

 
Persistence in general criminality 

 

 Violent offenders in 
emerging adulthood 

Mentally disordered 
offenders 

Violent offenders in 
emerging adulthood 

Mentally disordered 
offenders 

Young age at onset     
   Violent criminality 0.84 (0.75–0.92)** N/A 0.77 (0.67–0.88)** N/A 
   General criminality 0.65 (0.54–0.76)* 0.70 (0.58–0.83)*a 0.77 (0.65–0.88)** 0.65 (0.53–0.76)a, c 
LHA     
   Aggression 0.79 (0.71–0.87)** N/A 0.79 (0.65–0.92)** N/A 
   Self-directed 
   aggression 0.48 (0.37–0.59) N/A 0.50 (0.35–0.64) N/A 

   Antisocial behavior 0.72 (0.62–0.82)** N/A 0.87 (0.77–0.97)** N/A 
   Total score 0.77 (0.69–0.86)** 0.74 (0.62–0.86)*a 0.81 (0.69–0.94)** 0.68 (0.56–0.81)*a, c 
PCL-R     
   Interpersonal facet 0.65 (0.55–0.75)* 0.61 (0.50–0.72)b 0.57 (0.42–0.71) 0.67 (0.57–0.76)**b 
   Affective facet 0.66 (0.56–0.76)* 0.67 (0.57–0.77)*b 0.69 (0.57–0.80) 0.73 (0.64–0.81)**b 
   Lifestyle facet 0.75 (0.64–0.85)** 0.73 (0.64–0.82)**b 0.89 (0.82–0.96)** 0.75 (0.68–0.83)**b 
   Antisocial facet 0.82 (0.73–0.90)** 0.80 (0.72–0.88)**b 0.94 (0.90–0.99)** 0.78 (0.70–0.86)**b 
   Total score 0.81 (0.73–0.90)** 0.73 (0.65–0.82)**b 0.90 (0.84–0.96)** 0.78 (0.70–0.85)**b 
HCR-20     
   Total score N/A 0.71 (0.60–0.83)*a N/A 0.69 (0.57–0.80)*a, c 
Note. a Data from the Gothenburg group of mentally disordered offenders, b Data from the combined group of mentally disordered offenders, c 
Previously unpublished data, * p≤0.01, ** p≤0.001 
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Table 8. Characteristics of violent offender groups and non-violent subjects  

 
Swedish general population 

 
 

Violent offenders in  
emerging adulthood

 

 

High-persistence 
offenders 
(n=2812) 

n  
(% within group) 

Medium-persistence 
offenders 

(n=21 530) 
n  

(% within group) 

Low-persistence 
offenders 

(n=69 300) 
n 

(% within group) 

Non-violent 
subjects 

(n=936 420) 
n  

(% within group) 

Persistently violent 
offenders 
(n=88) 

n 
 (% within group) 

Age at onset of violent 
criminality      

   <15 years N/A N/A N/A N/A 23 (26%)a 

   15–18 years 1691 (60%) 9095 (42%) 18 862 (27%) N/A 52 (59%)a 

   19–23 years 773 (27%) 7065 (33%) 25 341 (37%) N/A 11 (13%)a 

   ≥24 years 348 (12%) 5370 (25%) 25 097 (36%) N/A 1 (1.1%)a 

Mental disorders      
   Any kind 1778 (63%) 7512 (35%) 10 367 (15%) 21 404 (2.3%) 88 (100%)a 

   Major mental     
   disorders 157 (5.6%) 784 (3.6%) 1438 (2.1%) 4749 (0.5%) 11 (13%)a 

  Substance-related    
  disorders 1679 (60%) 6773 (32%) 8777 (13%) 15 407 (1.6%) 74 (86%)a 

  Personality   
  disorders 624 (22%) 1902 (8.8%) 2228 (3.2%) 3859 (0.4%) 69 (85%)a 

Note. a Previously unpublished data. All differences across the groups in the Swedish general population were significant at p<0.001 when 
analyzed with χ²-tests  
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Substance-related problems among primary relatives accounted for a 2.7 times higher 
risk of violent recidivism (OR 95% CI=1.1–6.9, p≤0.05) among mentally disordered 
offenders (Paper III), and was, together with age at onset of general criminality the 
only remaining predictor of violent recidivism in multivariate logistic regressions. In 
the population-based cohort (Paper I), a history of criminal convictions or mental 
disorders in parents was more common among persistently violent offenders (p≤0.001 
in χ²-tests), even though the statistical increases in risk were marginal, with ORs close 
to one (Table 6).  

Among the violent offenders in emerging adulthood (Paper II), institutionalization 
during childhood/adolescence was associated with persistence in both violent and 
general criminality (p≤0.01).  

Psychopathic traits (PCL-R) among offenders 

Distribution  

Approximately 20% of the violent offenders in emerging adulthood (n=25) and 
mentally disordered offenders (n=27) scored equal to or above 25 points on the total 
PCL-R score (Papers II & IV; some data previously unpublished). The majority of all 
offenders scored low on the Interpersonal facet (Table 9). However, in contrast to the 
mentally disordered offenders, the violent offenders in emerging adulthood scored 
high on the Lifestyle and Antisocial facets. Deficient affective experiences (Affective 
facet) were somewhat more common among the mentally disordered offenders. 

 

Table 9. Distribution of PCL-R psychopathic traits among offenders, median scores and 
range (in parentheses) 

 
Violent offenders in 
emerging adulthood 

(n=134) 

Mentally disordered 
offenders, combined groupa 

(n=153) 
Interpersonal facet 1 (0–8) 1 (0–8) 
Affective facet 3 (0–8) 4 (0–8) 
Lifestyle facet 7 (0–10) 3 (0–10) 
Antisocial facet 7 (0–10) 2 (0–10) 
PCL-R total score 19 (2–40) 11 (0–37) 
Note. a Previously unpublished data 

  



 

70 

Clinical covariates  

Across offender groups, the Interpersonal facet showed unique characteristics (Papers 
II & IV). Among the violent offenders in emerging adulthood (Paper II), the 
Interpersonal facet was related only to the presence of paranoid personality disorder 
(p≤0.01) and not at all to a history of aggressive antisocial behavior (except for one 
weak, negative correlation to age at onset of violent criminality (rs=−0.26, p≤0.01) 
when tested with Mann-Whitney U-tests and Spearman’s correlations. In the 
mentally disordered offenders (Paper IV), the Interpersonal facet was the only facet 
negatively associated with Cluster A personality disorders (p<0.01) and personality 
traits tapping psychic anxiety (rs=−0.25, p<0.01). Unlike the other facets, the 
Interpersonal facet was not related to substance-related disorders or antisocial 
personality disorder in either of the offender groups. 

The Affective facet was related to conduct disorder (p≤0.001), and antisocial 
personality disorder/Cluster B personality disorders (p≤0.001) across offender groups 
(Papers II & IV; Mann-Whitney U-tests). However, these associations were weaker 
than those of the Lifestyle and Antisocial facets. 

The Lifestyle and Antisocial facets were alike in their strong associations with conduct 
disorder, substance-related disorders, and antisocial personality disorder/Cluster B 
personality disorders (all p≤0.001 in Mann-Whitney U-tests; Papers II & IV). 

Among the violent offenders in emerging adulthood (Paper II), the Lifestyle and 
Antisocial facets were also related to school truancy (p≤0.01), AD/HD (p≤0.01), and 
institutionalization during childhood/adolescence (p≤0.001) when tested in Mann-
Whitney U-tests. They were also strongly associated with a history of aggressive 
antisocial behavior as measured by the LHA total score (0.51≥ rs ≤0.52, p≤0.001), and 
moderately correlated to younger age at onset of violent criminality (–0.35≥ rs ≤–0.41, 
p≤0.001). High scores on these facets were associated with a lower frequency of sexual 
offenses (p≤0.001; Mann-Whitney U-tests).  

In the mentally disordered offenders (Paper IV), the Lifestyle and Antisocial facets 
were moderately associated with KSP impulsiveness, aggression, and low levels of 
socialization (0.34≥ rs ≤0.48, p≤0.001; some data previously unpublished). 

Cognitive covariates of aggressive antisocial behavior  

Cognitive distortions were significantly more common among offenders than non-
offenders (Paper V; Table 10) and moderately to strongly correlated with aggressive 
antisocial behavior (0.45≥ rs ≤0.62, p≤0.001). In ROC analysis, cognitive distortions 
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demonstrated a moderate predictive ability of a high level of aggressive antisocial 
behavior, AUC=0.81 (95% CI=0.73–0.89, p≤0.001). 

 

Table 10. Mean and standard deviation (in parentheses) of cognitive distortions among 
offenders and non-offenders 

 
Adults

 

Adolescents

 
 NO O NO O 
 (n=60) (n=56) (n=190) (n=58) 
HIT total score 1.88 (0.46) 2.72* (0.90) 2.23 (0.79) 3.88* (1.21) 
Self-Centered 1.99 (0.61) 2.91* (1.08) 2.32 (0.86) 3.83* (1.36) 
Blaming Others 1.83 (0.48) 2.70* (0.91) 2.24 (0.84) 3.88* (1.23) 
Minimizing/ 
Mislabeling 1.99 (0.62) 2.75* (1.01) 2.18 (0.90) 3.74* (1.41) 

Assuming the Worst 1.65 (0.44) 2.50* (0.89) 2.11 (0.83) 4.08* (1.18) 
Note. NO=Non-offenders, O=Offenders, *p≤0.001 (two-tailed p-values from t-tests) 

 

When the latent structure of cognitive distortions was investigated using CFA, a 
three-factor model with one comprehensive cognitive factor (Figure 5) provided the 
best fit to the data (n=364, χ2=2115.98, df=1374, p≤0.0001, [2115.98/1374=1.5]; 
RMSEA=0.04). This was contrary to the theoretical model proposed for cognitive 
distortions as measured by the HIT questionnaire. 

 
Figure 5. A three-factor model of cognitive distortions as measured by the HIT questionnaire 

 

 

 

 

 

 

 

 

  

Cognitive distortions 

Positive fillers 

Anomalous responding 

0.17 

0.03 

0.74 



 

72 

 



 

73 

Summary of findings 
1. One percent of the Swedish general population was responsible for 63% of 

violent crimes. Increasing persistence in violence was associated with 
increased offending behavior in general. Among violent offenders in 
emerging adulthood, 69% manifested persistent aggressive antisocial 
behavior. (Papers I & II)  

2. A predominant risk factor for persistence of aggressive antisocial behavior was 
its early onset. Clinical and sociodemographic factors that were relevant to 
persistence included conduct disorder, antisocial personality disorder, 
substance-related disorders, and school truancy. (Papers I–III) 

3. In the PCL-R, the Antisocial facet outperformed all other facets and the total 
score in the prediction of persistence in aggressive antisocial behavior, while 
the Interpersonal facet contributed little to nothing. (Papers II & IV) 

4. The four PCL-R facets differed in their associations with clinical 
characteristics. The Lifestyle and Antisocial facets were similarly associated 
with impulsivity, conduct disorder, substance-related disorders, and antisocial 
personality disorder, while the Interpersonal facet exhibited unique 
attributes. (Papers II & IV) 

5. Cognitive distortions were associated with an increased propensity towards 
aggressive antisocial behavior, and were best described with a coherent, 
cognitive factor of aggressive antisocial thinking patterns. (Paper V) 
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Discussion 

Comments on the main findings 

Persistence of aggressive antisocial behavior 

Aggressive antisocial behavior had a much skewed distribution in the general 
population, in concordance with previous research186. Only 1% of the cohort from 
the Swedish general population was responsible for the majority, 63%, of violent 
crimes. Each conviction for a violent crime increased the probability of violent 
reconvictions, confirming arguments from longitudinal studies that “offending causes 
more offending”187. After three violent convictions, the majority of those offenders, 
68%, went on to be reconvicted for further violent offenses.  

Three in four violent offenders in the general population were described as low-
persistence offenders, with one to two convictions of violent crimes during the follow-
up period. Some of these offenses were probably committed because the wrong 
person was in the wrong situation at the wrong time. This suggests that even though a 
small group is responsible for the great majority of aggressive antisocial behaviors, part 
of the variance of aggressive antisocial behavior is unlikely to be accounted for by 
taxonomies.  

The violent offenders in emerging adulthood displayed high levels of persistent and 
diverse aggressive antisocial behavior. As these individuals are probably in the most 
crime-active period of their lifetime, these findings are not surprising, and support the 
assertion that offending behavior, especially in youth, is versatile rather than 
specialized188.  

Persistence, measured as reconvictions for further violent crime, was less frequent 
among mentally disordered offenders sentenced to forensic psychiatric care. This 
needs to be further examined before any clear conclusions can be drawn. However, 
the findings do suggest that the influence of severe mental illness to increase 
aggressive antisocial behavior is actually rather small189, and the popular media’s 
presentation of seriously mentally disordered offenders as especially dangerous must 
be questioned. The results also challenge the use of “time-at-risk” for aggressive 
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antisocial behavior as equivalent to time at liberty, since a significant proportion of 
relapses in aggressive antisocial behavior occur not when the individuals are at liberty, 
but while they remain in custody. 

The onset of violent criminality among both the persistent offenders in the Swedish 
general population (the 1% group) and the violent offenders in emerging adulthood 
occurred in the late adolescent years. These findings are concurrent with the well-
established peak of criminality in late adolescence190. However, one in four among the 
persistently violent offenders in emerging adulthood had an onset of violent 
criminality before the age of criminal responsibility (15 years in Sweden). This 
promotes arguments for the necessity of combining official conviction data with 
collateral information such as self-reports in research on aggressive antisocial 
behavior191. Otherwise, variations in the age of criminal responsibility between 
countries may result in biased base rates of aggressive antisocial behavior over the life 
course.  

In summary, it is obvious that there is a small group in society that is characterized by 
a diverse, persistent, and increasingly severe pattern of aggressive antisocial behavior. 
This aggregation of aggressive antisocial behavior in individuals corresponds to 
chronic, or life-course-persistent, offenders192. It is likely that at least a substantial 
proportion of the persistent offenders in the general population (the 1% group) and 
the violent offenders in emerging adulthood described in this thesis are on a life-
course-persistent pathway of aggressive antisocial behavior. Our results support the 
argument for a phenotype, or behavioral continuity, of aggressive antisocial behavior 
across the life course193.  

Risk factors for persistence 

The most prominent risk factor for persistence across offender groups was an early 
onset of aggressive antisocial behavior. This implies that, even though a history of 
such behavior is confirmed as the best predictor of future aggressive antisocial 
behavior194, an early onset holds special importance in predicting persistence195. Thus, 
a history of aggressive antisocial behavior including age at onset should always be 
controlled for in analyses of risk factors for persistence.  
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The clinical factors that were most strongly related to persistence in aggressive 
antisocial behavior were conduct disorder, substance-related disorders, antisocial 
personality disorder, and the Lifestyle and Antisocial facets of the PCL-R. All of these 
factors reflect the antisocial and disinhibitory features that characterize the 
externalizing spectrum of mental health problems196. These features also imply 
underlying neurobiological susceptibilities that can manifest in, for instance, problems 
with hyperactivity, executive functioning, and social interaction197. However, these 
underlying susceptibility factors are just beginning to be investigated.  

Major mental disorders were also associated with an increased risk of persistence, but 
to a lesser extent. An arrogant and deceitful way of relating to others (PCL-R 
Interpersonal facet) does not seem to be related to an increased risk of persistent 
aggressive antisocial behavior, in concordance with previous research198. 

It is obvious that the antecedents to persistently aggressive antisocial behavior are 
already present during childhood and adolescence199. Early-onset aggressive antisocial 
behavior was manifested by young age at first conviction, conduct disorder, school 
problems, and institutionalization during childhood and/or adolescence for antisocial 
behavior. This implies a homotypic continuity (i.e., continuity of similar behaviors or 
phenotypic attributes over time) of aggressive antisocial behavior over the life 
course200. Adult manifestations of this homotypic continuity can be seen in antisocial 
personality disorder and substance-related disorders. However, there will always be 
significant individual differences in the stability of aggressive antisocial behavior over 
the lifetime, especially when followed into the senior years201.  

A familial background of criminality, serious mental health problems, and exposure to 
violence at home, were noted among persistently aggressive antisocial offenders. This 
is in line with genetic effects contributing to aggressive antisocial behavior, familial 
aggregation of behavior, and a pathological interaction between a difficult child and a 
high-risk environment202.   

The research on risk assessment for recidivistic aggressive antisocial behavior displays 
a “glass-ceiling” effect203, with maximum AUC values around 0.75–0.80. It may be 
possible to achieve higher AUC values (Antisocial facet AUC=0.94 for persistence in 
general criminality among violent offenders in emerging adulthood). However, the 
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real value of these numbers is questionable as they are due to a circular effect, in 
which we use a measure of behavior to predict the same type of behavior. Also, the 
propensity for violence results from an accumulation of risk factors204.  

It seems reasonable to conclude that predictions of human behavior are more accurate 
than random, but that at the same time human behavior is too complex ever to be 
more than partly determined.  

Psychopathic traits (PCL-R) among offenders 

The prevalence of highly psychopathic traits was similar over the offender groups. 
One in five offenders scored 25 points or more on the PCL-R, which in general 
meant high scores on the Lifestyle and Antisocial facets. These findings are in line 
with previous research on the prevalence of psychopathic traits among offenders205, 
even though great variation in prevalence (3%–73%) has been noted across studies206.  

The offender groups differed in the distribution of their facet scores, with mentally 
disordered offenders displaying somewhat more affective deficits. A possible 
explanation for this disparity could be a higher prevalence of psychotic disorders 
among the mentally disordered offenders. However, common to all the offender 
groups was a low score on the Interpersonal facet.  

The differential clinical covariations between the facets are in line with suggestions 
that psychopathy is too complex to be considered as one coherent construct207. Eli 
Robins and Samuel Guze208 argued early for five strict criteria for a valid and coherent 
clinical construct: 1) a clinical description including unique characteristics, 2) 
confirmed biological markers for the construct, 3) delimitation from other disorders, 
4) homotypic progression in follow-up studies (stability of the construct over time), 
and 5) a confirmed familial aggregation compared to unaffected controls. Because 
psychopathy seems too complex to meet all these criteria, dimensional assessments of 
psychopathic traits should be preferred to dichotomous diagnoses based on arbitrary 
cut-off points209. 

The Interpersonal facet displayed unique characteristics in its virtual inability to 
predict persistent aggressive antisocial behavior and its lack of associations with 
mental disorders and behaviors commonly associated with psychopathy (e.g., 
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antisocial personality disorder and substance-related disorders). The Lifestyle and 
Antisocial facets were both associated with disorders, personality traits, and behaviors 
within the externalizing spectrum. This provides support for a phenotypic 
continuum, in which highly socially deviant and antisocial psychopathic traits could 
be viewed as extremes on the end of the continuum210. 

Many researchers and clinicians view the interpersonal and affective traits as core 
features of psychopathy211. Some claim that psychopathic traits need not even express 
themselves in criminal behavior: “overemphasis on involvement in crime has obscured 
the nature of psychopathy as a disorder of personality characterised by interpersonally 
harmful behavior that need not necessarily take criminal form” (p. 142)212. Efforts 
have been made to develop instruments, such as the Comprehensive Assessment of 
Psychopathic Personality213, to assess the personality traits that are considered a purer 
measure of psychopathy . So far, the debate on whether antisocial behavior should be 
seen as a part or a consequence of a psychopathic personality remains unsolved. In 
order to provide solid arguments for the debate, large-scale studies on the different 
facets of psychopathy in relation to aggressive antisocial behavior are needed, both in 
the general population and in forensic settings.  

In summary, the current findings confirm that psychopathy, as currently 
operationalized in the PCL-R, is heterogeneous214. The Antisocial facet, whether or 
not it is a core feature of the construct, is crucial as a predictor of persistent aggressive 
antisocial behavior.  

Cognitive covariates of aggressive antisocial behavior 

Cognitive distortions were associated with an increased propensity towards aggressive 
antisocial behavior. Previous research has shown that adding measures of criminal 
thinking to static risk factors (e.g., age, reports of prior incidents) improves the 
prediction of aggressive antisocial behavior215. The AUC (0.81) for cognitive 
distortions reported in this study was on par with that reported for the Antisocial 
facet in the prediction of the persistence of violent criminality in Papers II (0.82) and 
IV (0.80). This implies that cognitive distortions could be valuable not only for 
treatment planning, but also as a complement in the assessment and prediction of 
aggressive antisocial behavior. However, the direction of a relationship between these 
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types of cognitive distortions and aggressive antisocial behavior needs to be examined 
in more depth than is undertaken in the current thesis.  

The findings suggest that cognitive distortions associated with aggressive antisocial 
behavior are best described by a coherent, criminal thinking style. This contrasts with 
previous findings of a multidimensional character in cognitive distortions216. 
However, it has previously been argued that cognitive distortions over time are 
incorporated into a holistic criminal mindset217. As the current findings were based on 
both adult and adolescent subjects, the possible effects of socio-moral development on 
cognitive distortions also need to be considered. To shed more light on this, more 
research on other offender and non-offender groups is needed.  

To summarize, the findings emphasize the importance of considering thinking styles 
and attitudes as dynamic risk (and protective) factors in the prediction and 
management of aggressive antisocial behavior218.  

Limitations 

Limitations of the studies are discussed in the individual papers, however, some 
limitations more general to the thesis as a whole need to be addressed in more detail. 

General definitions 

In this thesis aggressive antisocial behavior was studied as behavior per se, and the 
motives and functions of the behavior, including situational circumstances, 
consequences, and possible interaction effects, were not considered. An obvious 
disadvantage of this approach is that many aggressive antisocial acts that are in fact 
very dissimilar in intentionality or functionality might seem similar when only the 
visible behaviors are considered. This could result in overly simplistic models of 
aggressive antisocial behavior219. 

Another limitation was how sexual offenses were handled in the analyses. In Paper I 
sexual offenses were excluded from analyses of violent criminality, while they were 
included in analyses of violent criminality in Papers III and IV. In Paper II, sexual 
offenses were studied separately in a few analyses, but as one of a variety of violent 
offenses in the majority of the analyses. The inclusion of sexual offenses in definitions 
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of violent criminality has been debated, and it has been proposed that they should be 
seen as a related but distinct category of interpersonal violence220. Sexual offenders are 
generally more likely to relapse with non-sexual criminality than sexual violence, even 
though some risk factors for recidivism (e.g., sexual deviancy) seem to be unique to 
sexual offending221. Even if sexual offenses differ in many respects from other forms of 
interpersonal violence, it would not have been possible to study sexual offenses as a 
distinct category in this thesis due to the lack of power for such analyses. Neverthe-
less, this limitation needs to be considered in the interpretation and generalization of 
the results of this thesis. 

We used different definitions of persistence in the analyses in the various papers: three 
or more violent convictions counted as persistence in Paper I, while two or more 
occasions were sufficient in Paper II. In Papers III and IV, persistence was defined as a 
relapse of violent and/or general criminality without consideration of any specific 
number of relapses or reconvictions. These variations stem from variability in the data 
available for analysis, but they nevertheless restrict generalizability, both between the 
studies in the thesis, and between these and other studies and contexts. Defining 
persistence as a certain number of relapses, or reconvictions, will always result in a 
constructed limit. Because specific studies on persistence seem important, a 
dimensional approach would be preferable in future research.  

Sources of data 

Papers II to V were largely based on retrospective reporting of subjects’ aggressive 
antisocial behaviors, mental disorders, and psychosocial backgrounds. This may be 
criticized because recall bias can result in serious under-reporting222. However, this 
risk can be mitigated by using high-quality methods, such as expert-performed, 
detailed interviews223. In Papers II to IV, we used information from semi-structured, 
diagnostic interviews in combination with file information, and this might have 
reduced the risk of recall bias. Nonetheless, prospective longitudinal studies are 
preferable to retrospective studies to reduce the risk of recall bias, although cross-
sectional studies with a longitudinal follow-up, such as those reported here, can 
combine important retrospective and prospective information.  

The sole use of official conviction data in the analyses of persistence of aggressive 
antisocial behavior (Papers I & IV) may lead to a substantial underestimation of these 
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kinds of behaviors224. Many offenses are never reported to the police, and of those 
that are reported, an offender is not always identified, prosecuted, and convicted in a 
court of law. Using only conviction data could also lead to overestimates of the 
behavioral continuity of aggressive antisocial behavior, which might in fact be more 
an effect of continuity in police targeting of particular suspects.  

In Paper I, offense rates may have been underestimated due to the short follow-up of 
subjects who were still as young as 24 years at the end of the study. Even if aggressive 
antisocial behavior peaks during late adolescence and decreases in early adulthood, 
some individuals (approximately 100–150) probably offended after the end of follow-
up. However, this would have affected the base rates only minimally as the study 
included a total of 24 342 persistently violent offenders. The analyses of risk factors 
were not affected due to the use of age-matched non-offenders.  

The base rate of aggressive antisocial behavior, especially persistence, could also have 
been affected by length of sentence, since individuals with long sentences probably 
commit fewer offenses in custody than when living in society. This was not controlled 
for in any of the studies on conviction data (Papers I, III, & IV). However, the results 
of Paper III indicate that not only length of sentence, but also offenses committed 
during custody, should be taken into account in future studies. The equation of time-
at-risk with time at liberty can obviously lead to underestimations of aggressive 
antisocial behavior.  

Another limitation of the analyses of persistence in aggressive antisocial behavior was 
that Papers III and IV considered only the subjects’ first occasion of recidivism. 
Hence, it was not possible to investigate their continued persistence in aggressive 
antisocial behavior. Furthermore, the groups included in these papers had slightly 
different follow-up periods, which could have affected the recidivism rates.  

Taken together, these limitations might have reduced the base rate of aggressive 
antisocial behavior, thereby causing a greater risk of false negatives or type II errors in 
the analyses. This risk needs to be considered especially in Papers III and IV, in which 
the sample sizes were restricted. Nonetheless, the findings are concurrent with the 
prevailing literature in the area and with studies including self-report measures of 
aggressive antisocial behavior (Paper II).  

In Paper I, we used the Hospital Discharge Register for information on inpatient 
psychiatric diagnoses, which very likely led to an underestimation of mental disorders, 
especially substance-related and personality disorders, that might have affected the 
analyses of risk factors for persistence. However, as the clinical studies in Papers II to 
IV, in which psychiatric diagnoses were based on semi-structured clinical interviews 
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performed by experienced clinicians, produced similar findings, the results overall are 
supported. In using official registers, a certain amount of missing information should 
always be expected.  

The LHA was used as a measure of lifetime aggressive antisocial behaviors in Papers II 
and III. The majority of violent offenders in emerging adulthood (Paper II) scored 
above the cut-off for abnormally high levels of aggressive antisocial behaviors, thereby 
providing little variation for continued analyses. Even if the LHA holds face validity 
for these kinds of analyses of offender groups, the psychometric properties of the 
instrument should be studied specifically in offender groups in order to provide 
guidelines for the meaningful interpretation of results in forensic contexts. 

Composition of study groups 

In Papers II to IV, we did not use control groups that were representative of the 
general population. However, since all subjects were consecutively recruited from a 
well-defined context, it seems reasonable to conclude that they were representative of 
the offender group from which they were recruited.  

In Paper V, control groups were used to compare cognitive distortions between 
offender and non-offender groups. The control groups cannot, however, be claimed 
as representative of the general population as they were taken from the educational 
system, and in one case (the adult control group) from a quite homogeneous group of 
engineering students. The offender groups were not consecutively recruited, which 
might have led to a selection bias towards more motivated subjects. The subjects were 
not matched for sociodemographic variables such as age, educational level, and 
socioeconomic status. This hampered our ability to assess confounder effects in the 
observed differences in cognitive distortions.  

In Papers II to IV, subjects were recruited from clinical contexts, resulting in rather 
small sample sizes. This affected the analytical possibilities, especially since 
multicollinearity between variables could be expected. The results from multivariate 
analyses, such as logistic regressions, should therefore be interpreted with caution. 
However, as these samples were recruited from clinical contexts, they may supply 
important information on groups that are uncommon in society.  

Paper IV pooled data from two independent study groups of mentally disordered 
offenders. The groups differed somewhat in their composition, which can be seen as 
both a limitation and an advantage, as it provides a broader coverage of mentally 
disordered offenders in Sweden. Even if the groups differed on some variables, they 
were recruited from the same type of clinical context and examined with similar 
methods, thereby providing arguments for the appropriate pooling of the data. 
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Only three studies (Papers I, III, & V) included female subjects. In all cases, the 
numbers of women were too low to make more advanced analyses on the effects of 
gender. Most research on aggressive antisocial behavior has been performed on men, 
as they are clearly overrepresented among aggressive antisocial offenders. Because of 
this, generalizations from this thesis should not be applied to female offenders.  

Clinical implications 

Based on the current findings, public health agencies should adopt a focus on 
violence-prevention strategies targeted at young children and adolescents at risk of 
developing persistent aggressive antisocial behavior. Intervention strategies can be 
performed at the individual, family, community, and society levels. 

Examples of interventions with demonstrated violence-prevention effects are home-
visitation during infancy and toddlerhood, pre-school enrichment, and school-based 
interventions that focus on social development and problem solving skills225. 
Parenting interventions that focus on teaching parents to promote pro-social 
behaviors, use non-violent and sensitive discipline strategies to curb aggressive 
antisocial behavior, and engage in their child in positive ways have also been shown to 
have a violence-prevention effect226.  

One of the main issues in providing these kinds of interventions is ensuring that all 
families in need of these interventions are given the opportunity to participate227. 
Another challenge is developing intervention models that can be performed 
collaboratively by different agencies that usually work apart from each other, such as 
social welfare, the school system, and the health care system. It is also important to 
consider that the majority of children who display disruptive behaviors do not 
become persistent aggressive antisocial offenders, as most children cease their 
aggressive antisocial behavior before adolescence or young adulthood228. Nevertheless, 
the benefits for the children, their families, and society at large of providing early 
interventions such as those described above on a broad basis to children and families 
at risk probably outweigh the risks arising from not providing them.  

In order to provide effective violence-prevention interventions to children at risk, a 
first step is to develop effective methods to detect these individuals. One way to do 
this could be to allocate extra resources at school for this aim, and to use the 
knowledge that teachers have of their pupils, as it has repeatedly been shown that 
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teachers’ reports of children’s problems are strongly associated with their aggressive 
antisocial behavior at later stages in life229.  

These findings also stress the importance of providing violence-prevention strategies 
specifically aimed at the small proportion of the general population that is responsible 
for the majority of aggressive antisocial behavior in society. This requires well-
structured violence-reduction programs that can be applied in both forensic and 
community settings. Important features in such programs should be the treatment of 
externalizing disorders such as AD/HD, substance-related disorders, and antisocial 
personality disorder, and cognitive distortions. However, the main feature should be 
an emphasis on the reduction of aggressive antisocial behavior. There are structured 
programs directed at violence reduction, such as the Violence Reduction 
Programme230. Knowledge of the effectiveness of these kinds of programs is still 
scarce. In work with such programs, it might be useful to consider that “effective 
interventions need not eliminate all or even most of a person’s risk factors. It should 
be sufficient only to reduce the presence or effect of these factors below the 
threshold… at which their combined effect is likely to cross the threshold at which 
violence occurs” (p. 143)231. 

Furthermore, the findings emphasize the importance of providing education and 
mental health treatment within the correctional system. The methods applied in this 
thesis, especially those in Paper II, show that it is possible for a clinical psychologist to 
perform state of the art clinical examinations, including neuropsychological 
assessments, of offenders in prison, and establish diagnoses of mental disorders in 
approximately two workdays. Lack of resources is often claimed as an argument 
against providing these examinations, which would create the necessary preconditions 
for planning individual treatment and violence-prevention interventions. However, 
the findings in this thesis show that it is possible to do so in both a time- and a cost-
effective way. 

The findings also have implications for the practice of risk assessment, as they confirm 
that the best predictor of future behavior is earlier behavior. That is, if risk 
assessments of violence are used only for predictive purposes, they can probably be 
simplified and should focus on aggressive antisocial behavior, and particularly on its 
early onset. Recent research supports this notion, showing that only a small number 
of the items in common risk assessment instruments carries the predictive power of 
the instrument232. 
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Future research directions 

In this thesis I used the term aggressive antisocial behavior to describe the outcome 
variable. A major challenge in the continued research on aggressive antisocial behavior 
is the use of a well-defined, quantifiable outcome variable in order to conduct to-the-
point research and tailor violence-prevention interventions that can be compared 
across different settings and cultures.  

Even though aggressive antisocial behavior shows relative stability over the life course, 
we are in need of studies examining these kinds of behaviors as a dynamic 
phenomenon. In order to do this, longitudinal studies on groups exhibiting these 
kinds of behaviors are needed. Such studies can contribute to the identification of 
turning points, i.e., events (positive or negative) that lead to lasting, long-term 
modifications of the trajectory of the individual233. These turning points are often 
recognized in hindsight as the individual realizes the actual importance of the 
event234, and they may be used to discern possible protective factors for aggressive 
antisocial behavior.  

Continued research on protective factors for aggressive antisocial behavior is needed, 
as it has been shown that the efficiency of predicting aggressive antisocial behavior is 
improved by including both protective factors and risk factors235.  

Further research on risk factors for aggressive antisocial behavior should focus not 
only on independent effects of the risk factors, but also on their additive, interactive, 
and mediating effects in the persistence of aggressive antisocial behavior236. A major 
challenge within this area is to determine which variables are not only associated, but 
are truly causally associated, with persistence in aggressive antisocial behavior. 

Finally, research on the outcome of structured preventive efforts directed at aggressive 
antisocial behavior is needed in order to provide guidelines for the continued 
prevention of aggressive antisocial behavior. In this research, the methods should be 
carefully chosen with attention paid to the limitations of each approach, such as the 
underestimation of true base rates of aggressive antisocial behavior in official 
conviction data. 
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