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Abstract  
 
Objective: To test the predictive accuracy for violent recidivism of the age at onset of 
substance abuse, the platelet MAO-B activity, and various combinations of criminological 
and clinical risk factors among violent offenders in a prospective Swedish follow-up study.  
Subjects: One hundred violent offenders, consecutively admitted for forensic psychiatric 
investigations between 1998 and 2001 (baseline).  
Methods: Psychiatric and psychological data collection at baseline included age at onset of 
criminal behaviour and substance abuse and measures of platelet MAO-B activity. Known 
criminological and clinical risk factors were registered as well as ratings with the risk 
assessment instruments the Psychopathy Checklist-Revised (PCL-R), Historical, Clinical, 
Risk Management (HCR-20), and Life History of Aggression (LHA). After a mean follow-up 
time of almost five years, data on violent recidivism was obtained from official crime 
registers and analysed in relation to the clinical and criminological risk factors and to the 
results of the risk instruments. 
Results: Twenty subjects were reconvicted for violent crimes during follow-up. The age at 
onset of substance abuse, but not the MAO-B activity (regardless of smoking habits), 
correlated with risk factors for violence and predicted criminal recidivism. Most 
criminological and clinical risk factors, such as age at first conviction, number of convictions, 
history of conduct disorder, substance abuse, and scores on the PCL-R, HCR-20, and LHA, 
demonstrated modest correlations with violent recidivism and moderate predictive ability 
with areas under the Receiver Operating Characteristics (ROC) curves between 0.72 and 
0.76. Only age at first conviction and a history of substance abuse among primary relatives 
remained significant predictors in multivariate models. The development and use of forensic 
psychiatric risk assessments were analysed from a clinical point of view, considering changes 
over time, ethical dilemmas, and risk for integrity violations and misunderstandings due to 
divergent expectations and interpretations of terminology. 
Conclusions: Early-onset substance abuse and age at first conviction are independent risk 
factors for recidivistic violence in forensic psychiatry. Simple historical risk factors 
describing behaviour have as good predictive accuracy as complex clinical risk assessment 
instruments.  
 
Key words: violence, forensic risk assessment, risk factors, recidivism 
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Svensk sammanfattning  
 
Syfte: Att undersöka den prediktiva precisionen hos ålder för missbruksdebut, MAO-B 
aktiviteten i blod, samt olika kombinationer av kriminologiska och kliniska riskfaktorer med 
avseende på återfall i våldsbrott hos tidigare våldsbrottsdömda i en prospektiv svensk 
uppföljningsstudie. 
Studiepopulation: Hundra våldsbrottslingar, konsekutivt intagna för rättspsykiatrisk 
undersökning mellan 1998 och 2001 (index), gav sitt samtycke till medverkan i studien.  
Metoder: Psykiatriska och psykologiska data insamlades vid index, inklusive debutålder för 
kriminalitet och för missbruk samt MAO-B aktivitet i trombocyter. Information om 
kriminologiska och kliniska riskfaktorer insamlades, inklusive resultat av skattningar med 
bedömningsinstrument (PCL-R, HCR-20, LHA). Uppgifter om nya fällande domar 
insamlades via officiella register efter närmare fem års uppföljningstid och analyserades i 
relation till kriminologiska och kliniska riskfaktorer och till resultaten av riskbedömningarna.  
Resultat: Tjugo förövare dömdes för nya våldsbrott under observationstiden. Ålder vid 
missbruksdebuten, men inte MAO-B aktiviteten i trombocyter (oberoende av rökning), 
korrelerade med riskfaktorer för våld och predicerade återfall i brott. Merparten 
kriminologiska och kliniska riskfaktorer, som ålder vid första dom, antal tidigare 
fängelsedomar, uppförandestörning i barndomen, missbruk och poäng på PCL-R, HCR-20 
och LHA uppvisade modesta samband med återfall i våldsbrott och moderat prediktiv 
förmåga med kurvor för arean under Receiver Operating Characteristics (ROC) mellan 0,72 
och 0,76. Bara ålder vid den första domen och drogmissbruk bland förstagradssläktingar 
förblev signifikanta prediktorer i multivariata modeller. Utveckling och användning av 
riskbedömningsinstrument inom det rättspsykiatriska fältet analyserades utifrån en klinisk 
utgångspunkt med särskilt avseende på förändringar över tid, etiska dilemman samt risken för 
integritetskränkningar och felbeslut beroende på motstridiga förväntningar och 
begreppsförvirring. 
Slutsatser: Tidigt debuterande missbruk och fällande domar för tidigare brott är oberoende 
riskfaktorer för upprepad våldsbrottslighet bland psykiskt störda lagöverträdare. Enkla 
historiska riskfaktorer har samma prediktiva värde som komplexa riskbedömningsinstrument.  
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Table 1. The different phases of risk assessment methods  

 First generation Second generation Third generation 

Historical 
factors 
 

Global clinical 
assessment based 

on subjective 
interpretation of 

individual history 
 

Actuarial assessment 
based on, criminological, 

contextual, and past 
clinical variables 

Actuarial assessment 
based on, 

criminological, 
contextual, and clinical 

variables 

Clinical 
factors 

Global clinical 
assessment based 

on subjective  
interpretation of 
current traits and 

symptoms 
 

Actuarial assessment 
based on items covering 
current clinical traits and 

symptoms 

Clinical assessment 
based on items 

covering current 
clinical dynamic 

factors 

Focus of 
assessment 
 

Dangerousness Risk Management 

 
Historical risk factors 
Actuarial risk assessment instruments are based on historical, concrete, and statistical 
information. The instruments are predictive or prognostic in nature. They are designed to 
predict the future rather than intended to include measurements or quantifications of 
personality traits or psychological dynamics. Other facets of risk, such as severity, duration, 
or frequency, are ignored. Many studies have shown that a number of these historical risk 
factors have strong relevance in risk predictions. Prior violent offenses, mainly in the forms 
of juvenile delinquency (historical risk factors), younger age, and underprivileged social 
status (dispositional risk factors) recur across studies as the most important predictors of 
violent recidivism [35-46]. They remain the most important risk factors even when other 
types of risk factors, such as clinical factors (e.g. major mental disorders), are considered [44, 
47]. An early onset of delinquency before the age of 13 years has been shown to increase the 
risk of subsequent serious, violent, and chronic offending by a factor of 2-3 [48]. Male 
gender, youth, substance abuse, and low age at onset of antisocial behaviour always turn up 
as risk factors in research on the probability of relapse in violence [49, 50].The life history of 
a person can be analysed and described in a life-time perspective [51, 52] that can be 
influenced by life factors over time such as working situation and family history as well as 
short-term incidents like illness, divorce, or parenthood. Early physical maltreatment predicts 
adolescent psychological and behavioural problems, such as increased levels of aggression, 
beyond the effects of other factors associated with maltreatment [53].  
 
Group dynamics, in contrast, are generally overlooked in forensic psychiatry, which is 
strongly focused on the individual. Groups of people act aggressively as a collective entity, 
not as a collection of aggressive individuals. The psychology of group aggression is based on 
group dynamics theory [54], which identifies different intensities of group aggression, such 
as low intensity aggression, including ostracism, hazing, and teasing; mid-intensity, e.g. 
bullying, harassment; and high intensity aggression, e.g. mobs and gangs. Gang members are 
known to be among the most serious violent offenders; they more often use weapons in a 
fight [55] and cause more violent assaults [56].  
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3. Professionals have a responsibility for the consequences of communication with 
courts and in society. Using psychiatric and/or psychological methods may create the 
impression that these factors are especially linked to violence and criminal recidivism, 
and that mentally disordered offenders are more prone to recidivism and 
dangerousness than other offenders.   
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Aims of the study  

General aims  
This thesis aims at presenting the practice of forensic psychiatric risk assessments 
theoretically, scientifically, and clinically, and the overall purpose was to test the predictive 
ability of assessment methods for the risk of violent crimes in a follow-up study of a 
prospective Swedish forensic psychiatric cohort of perpetrators of severe crimes against 
others.  
 
Specific aims  
Paper I  
The aims of this study was (i) to examine the influence of the age at onset of substance abuse 
on other factors of relevance for criminal behaviour, (ii) to investigate if the age at onset of 
alcohol and drug abuse can be used by itself to predict violent recidivism.  

Paper II  
Previous reports have described an association between the platelet MAO-B activity and 
factors of relevance for criminal behaviour such as childhood disruptiveness, adulthood 
aggression, psychopathic traits and recidivistic violence across adult diagnostic categories. 
This study was designed to test the accuracy of platelet MAO-B activity as a predictor of 
criminal recidivism and traits related to violence.  

Paper III  
In this paper, a broad array of both criminological and clinical risk factors as well as 
structured assessment instruments were tested for predictive ability, and the relapse rate in 
violent crimes (reconvictions) was compared between subjects sentenced to compulsory 
forensic psychiatric treatment and subjects sentenced to prison.  

Paper IV  
In the final paper, the development and focus of forensic psychiatric risk assessments were 
discussed from a clinical point of view using the example of Sweden, considering changes 
over time, ethical dilemmas with risk for integrity violations, and misunderstandings based on 
divergent expectations and inconsequent use of terminology. The paper includes an overview 
of the current knowledge of forensic psychiatric risk assessments in Sweden.  
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Table 3. Distribution of psychiatric diagnoses in the study population (adapted from Söderström 2002 
[135]). In non-consenters, only major psychiatric diagnoses from the forensic psychiatric investigation 
reports were available for comparisons. 
 Baseline study (n=100)  Non-consenters (n=21) 

Axis I diagnoses    
Mood disorders 45 (45 %)  1 (5 %) 

Psychotic disorder  20 (20 %)  10 (48 %) 

Substance abuse and dependence 56* (56 %)  12 (57 %) 

Anxiety disorder 26 (26 %)  1 (5 %) 

Autism spectrum disorder 18 (18 %)  not known 

Mental retardation  17 (17 %)  not known 

Tic disorder 18 (18 %)  not known 

AD/HD 39 (39 %)  not known 

Conduct disorder 48 (48 %)  not known 

Axis II diagnoses    
Cluster A    

Paranoid PD 22 (22 %)  not known 

Schizoid PD 22 (22 %)  not known 

Schizotypal PD 13 (13 %)  not known 

Cluster B    

Histrionic PD 7 (7 %)  not known 

Narcissistic PD 16 (16 %)  not known 

Borderline PD 31 (31 %)  not known 

Antisocial PD 43 (43 %)  not known 

Cluster C    

Phobic PD 17 (17 %)  not known 

Obsessive/compulsive PD 15 (15 %)  not known 

Dependent PD 2 (2 %)  not known 

Other PDs    

Personality disorder NOS 5 (5 %)  not known 

*Adapted from Söderström 2002, with the addition of 4 cases of substance abuse discovered in the re-analyses 
presented in Paper I. 
 
The subjects were generally on remand for at least one month before incarceration for up to 
four weeks at the study department during the forensic psychiatric investigation, but four 
subjects were assessed as outpatients. All subjects were detoxified when first taken into 
custody, i.e. before inclusion in the study. The fact that some subjects had a pharmacological 
treatment that could not be discontinued for study purposes was accounted for in the relevant 
analyses.  
 
All subjects were convicted of their index crimes, in some cases after a change in the legal 
definition of the act. For study purposes, the initial legal classification was used as long as the 
description of the criminal act remained unchanged.  
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aggressive behaviour patterns and personality traits. The main outcome measure, however, 
was recidivism in violence (or dangerousness) during follow-up defined categorically as 
recidivism vs. non-recidivism based on new convictions during the observation period.   

Data administration and statistical methods  
All information collected was de-identified and organized in a coded file. The data were 
analysed by chi-square analyses, non-parametric Mann-Whitney comparisons, Spearman rank 
correlations, t-tests, ANOVAS, Receiver Operating Characteristics (ROC) Curves, logistic 
regression analyses, and Kaplan-Meier survival analyses. All statistics were calculated with 
different versions of the SPSS software (from SPSS version 12.0 in Paper I to PASW version 
17.0 in Paper III) and all p-values are two-tailed. Statistical significance was set at the 5 % 
level, meaning that two-tailed p-values <0.05 are considered significant. Age at onset of 
substance abuse and a number of clinical assessments had skewed distribution, which 
motivated the use of non-parametric methods. Due to the exploratory nature of the studies, 
corrections for multiple comparisons have not generally been applied.  
 
Ethical considerations  
This thesis includes follow-up analyses based on a clinical research project known as the 
Gothenburg Forensic Neuropsychiatry Project [135]. Since the project involved individuals 
deprived of their liberty, particular emphasis was placed on the voluntary nature of 
participation. All potential subjects were given oral and written information about the study 
and opportunities to discuss questions concerning their participation in the study. The 
subjects had the choice of refraining from participating in any part of the investigation they 
wished, drop-outs were accepted at any time during the study period, and all subjects were 
assured that research findings would have no impact on the outcome of the forensic 
psychiatric investigation. The rate of participation was high though the participants earned no 
material compensation for their participation. All subjects were informed of the planned 
register-based follow-up and consented to this part of the study. 
 
All information, both the baseline assessments and the register-based follow-up data, was de-
identified and stored in digitalized databases. Thus, coded clinical and laboratory databases 
were used for the follow-up studies included in this thesis, and de-identified blood samples 
were stored together with coded clinical information for biochemical investigations.  
 
The project was approved by the Research Ethics Committee at the University of Gothenburg 
with register number Ö 465-02, approval date 2002-10-21, while aims and methods of this 
specific thesis work were also tried and accepted by the Research Ethics Committee at the 
University of Lund with register number 698/2005, approval date 2006-02-16. 
 
Detailed methods used for the follow-up study  

Paper I  
Dependent variables: LHA, PCL-R-scores, and violent recidivism at baseline, i.e. recidivism 
defined as having admitted at least one violent crime before the index crime leading to 
inclusion in the study (as follow-up data was not available at the time of writing this first 
Paper). 
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