Tilburg University

Diamonds in the rough
Janssen-de Ruijter, E.A.W.

Publication date:
2021
Document Version
Publisher's PDF, also known as Version of record
Link to publication in Tilburg University Research Portal

Citation for published version (APA):
Janssen-de Ruijter, E. A. W. (2021). Diamonds in the rough: Vulnerable youth with psychiatric problems and
offending behaviour. Ipskamp Printing.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 09. jan.. 2023

Dit onderzoek is mogelijk gemaakt door GGz Eindhoven en De Kempen.

ISBN: 978-94-6421-337-9
Cover design: Hoi-Shan Mak
Lay-out: Roland Heeren en Lisette Janssen-de Ruijter
Printing: Ipskamp Printing
©2021 Elisabeth Anna Wilhelmina Janssen-de Ruijter, The Netherlands. All rights reserved.
No parts of this thesis may be reproduced, stored in a retrieval system or transmitted in
any form or by any means without permission of the author. Alle rechten voorbehouden.
Niets uit deze uitgave mag worden vermenigvuldigd, in enige vorm of op enige wijze,
zonder voorafgaande schriftelijke toestemming van de auteur.

DIAMONDS
IN THE ROUGH

Vulnerable youth with psychiatric problems
and offending behaviour

Proefschrift
ter verkrijging van de graad van doctor
aan Tilburg University
op gezag van de rector magnificus,
prof. dr. W.B.H.J. van de Donk,
in het openbaar te verdedigen ten overstaan van
een door het college voor promoties aangewezen commissie
in de Aula van de Universiteit
op vrijdag 18 juni 2021 om 13.30 uur
door

Elisabeth Anna Wilhelmina Janssen-de Ruijter
geboren te Oss

Promotores
prof. dr. Ch. van Nieuwenhuizen (Tilburg University)
prof. dr. J.K. Vermunt (Tilburg University)
Copromotor
dr. E.A. Mulder (Curium-LUMC, Leiden University Medical Center & Amsterdam University
Medical Center)
Leden promotiecommissie
prof. dr. J.J. Asscher (Amsterdam University & Utrecht University)
dr. S.B.B. de Boer (De Jutters)
prof. dr. S. Bogaerts (Tilburg University)
prof. dr. H.F.L. Garretsen (Tilburg University)
prof. dr. A. Popma (VUmc Amsterdam)
prof. dr. S. Vandevelde (Universiteit Gent)

Table of contents
General introduction
Chapter 1

Many, more, most: Four risk profiles of adolescents

7
19

in residential care with major psychiatric problems
Chapter 2

Better or worse? Distinct trajectories of externalizing

37

behavior of male adolescents during secure residential care
and their relationship with treatment non-completion
Chapter 3

Looking into the crystal ball: Quality of life, delinquency,

55

and problems experienced by young male adults
after discharge from a secure residential care setting
in the Netherlands
Chapter 4

One is not the other: Predicting offending after discharge

79

from secure residential care of male adolescents
with four risk profiles
Summary and general discussion

99

Nederlandse samenvatting

119

References

143

Appendices

165

Dankwoord

181

About the author

187

General introduction

Happiness is all I need – Vince

8

General introduction

Devin (21 years old) defines himself as friendly, inquisitive, and sympathetic.
He lives on his own, is enrolled in hospitality education classes, and works full-time
as a professional cook. In his leisure time, he works out and likes to meet his peers
or his girlfriend whom he has been with for three years. His parents, sister,
girlfriend, and employer are important to him. He foresees a happy future. If you
met him, you would not expect him to be one of the vulnerable young people
this thesis is about. However, his life today is a world apart from his life years ago.
Devin had a troublesome childhood and adolescence. Although his divorced
parents did not physically abuse him, he did suffer emotional neglect. At the age
of eight, he was placed out of home because of his disruptive behaviour, and from
then onwards he moved from place to place, so that his life was characterised by
a major lack of stability and structure. During adolescence, he became friends
with antisocial peers, started using drugs to calm down, dropped out of school,
and he got into crime. Eventually at the age of 17, he was admitted to the
Catamaran with a juvenile criminal law measure because of several property
and violent offences. Devin was classified with a disruptive behaviour disorder, a
substance use disorder, and an attention deficit/hyperactivity disorder. During his
nearly two-year admission at the Catamaran, he received group-based aggression
regulation therapy and individual psychomotor therapy to learn to deal with
his aggression and the latter also for his impulsivity. His parents and he received
systemic therapy to reduce stress at home, and he also got psychotropic
medication and substance therapy. During admission, Devin was moderately
motivated, and he continued to use alcohol and drugs. After his discharge, he
went to live independently and received psychomotor therapy as aftercare. When
he — two years after discharge — reflects on his admission to the Catamaran,
he realises that it has been beneficial for him. The main benefit was that he
went back to school during his admission. The most significant change since his
discharge is that he had started to focus on his future. During the follow-up
assessment, he told us that this change mainly arose within himself but also
partially from his parents and his treatment. A year ago, he quit soft drugs and
has been clean ever since. His main concerns at this moment were whether he will
be able to secure a mortgage and whether he will get a permanent job contract
despite his criminal record.
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In the Netherlands, there are many vulnerable adolescents, just like Devin, who are
seriously stuck in adolescence and need help. It is valuable that these adolescents are
effectively treated, because if not, they are at an increased risk of adverse adult outcomes.
Previous studies on the characteristics, needs, treatment, and futures of these adolescents
have often examined their research population as a homogeneous group. However,
people differ from each other and individuals change over time. Therefore, it is crucial to
take this heterogeneity into account in research on these vulnerable adolescents.
The aim of this thesis is to add knowledge on the heterogeneity of adolescents with
major psychiatric problems and severe behavioural problems who are admitted to secure
residential care. The focus is on (a) identifying risk profiles or subgroups of adolescents
with comparable patterns of co-occurring risk factors; (b) the development of externalising
behaviour during care by identifying externalising trajectories and the association of
these trajectories with premature termination of treatment; (c) the association of the found
risk profiles with self-reported delinquency and (quality of ) life after discharge; and (d) the
predictive validity of the found risk profiles with officially registered delinquency after
discharge from secure residential care.
In the next sections, characteristics of vulnerable adolescents and of secure
residential care in the Netherlands are described. Furthermore, theoretical considerations
relating to juvenile delinquency and treatment effectiveness are briefly discussed. Finally,
the aims, setting, design, and population of this thesis will be described, followed by the
outline of this thesis.
Vulnerable adolescents
A vast majority of young people move through adolescence only dealing with the
normative aspects of adolescent development, such as biological, cognitive, and social
transitions (Steinberg, 2002). However, some encounter serious psychological and
behavioural problems that disrupt their own lives as well as the lives of those around
them. Problems such as substance abuse and delinquency affect an alarming number of
adolescents (Steinberg, 2002). In some adolescents, their problems are rooted in
childhood, as they are generally characterised by troubled backgrounds. For example,
they often have experienced problematic family circumstances and parenting, have
experienced victimisation or bullying, or suffer from psychiatric problems, and many have
had behavioural problems from an early age. Generally, these vulnerable young people
also had a rich history of provided care, which was — in some adolescents — insufficient
in diminishing their chronic and multiple problems (De Boer et al., 2012; Harder et al.,
2012; Souverein et al., 2013; Verbruggen et al., 2018). Those adolescents are finally
admitted to secure residential care, which is seen as the most intensive type of
residential care within youth mental health care (Harder et al., 2012).
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Secure residential care in the Netherlands
Secure residential care settings in the Netherlands comprise youth forensic psychiatric
hospitals, child and adolescent psychiatric hospitals, orthopsychiatric institutions, and
juvenile justice institutions. In these settings, adolescents aged between 12 and 23 are
admitted and receive care and treatment in a secured environment. This type of care is
aimed at adolescents for whom outpatient or semi-residential care is insufficient, at
adolescents who are no longer able to live at home, or at adolescents who have been
sentenced to mandatory treatment due to offending behaviour. The population in secure
residential care in the Netherlands comprises adolescents and young adults who are
sentenced under Dutch juvenile criminal law or who are placed under Dutch juvenile civil
law. The problems of adolescents in secure residential care — with all kinds of judicial
measures — are usually complex. They are often referred to secure residential care for
severe disruptive behaviour, such as aggression, impulsivity, and delinquency
(Barendregt et al., 2015; Harder et al., 2006; Nijhof et al., 2010). Internalising problems
also occur, but to a lesser extent (Harder et al., 2012). Adolescents in secure residential
care also show a high degree of psychopathology and are at an increased risk of
co-morbidity (Barendregt et al., 2014; De Boer et al., 2012; Van Dam et al., 2010).
Disruptive behaviour disorders and attention-deficit/hyperactivity disorders are most
common, and a substantial number of adolescents also have alcohol and/or substance
problems (Barendregt et al., 2014; De Boer et al., 2012; Van Dam et al., 2010).
Adolescents admitted to secure residential care often are not self-referred and/
or placed involuntarily, and they typically have limited awareness of their problems
(Harder et al., 2012). Among other things such as the known stability of disruptive
behaviour and adolescents’ poor motivation, these characteristics complicate successful
treatment outcomes. A substantial number of adolescents are unable to continue and
complete the treatment they urgently need and drop out of secure residential care
prematurely (De Boer et al., 2016; Van der Reijen et al., 2013). For these adolescents,
future perspectives are extra adverse. For most adolescents formerly admitted to secure
residential care, their problems persist in their lives after discharge from secure
residential care and into adulthood (Harder et al., 2011). For example, most adolescents
reported financial problems, family problems, and substance use problems one year
after discharge. A majority still had professional help. Moreover, high offending rates were
found for adolescents after discharge from secure residential care (Harder et al., 2011;
Weijters et al., 2019).
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Delinquency
Most adolescents who are admitted to secure residential care have a criminal history
before admission, and they have an elevated risk of persistent delinquency. Juvenile
delinquency has major consequences for the juvenile offenders themselves but also for
society. Therefore, extensive research has been conducted on the predictors and the
development of delinquent behaviour, such as by the research groups of Loeber and
Moffitt (e.g., Loeber et al., 2008; Moffitt, 1993). In their cumulative developmental model
of serious delinquency, Loeber et al. (2008) divided risk factors into five domains:
individual, family, peers, school, and neighbourhood. Some examples of risk factors for
delinquency are low IQ, criminal history, and substance use in the individual domain;
negative parenting characteristics and child abuse in the family domain; peer rejection
and peer delinquency in the peer domain; low academic performance in the school
domain; and neighbourhood crime in the neighbourhood domain (Loeber et al., 2008;
Tanner-Smith et al., 2013).
In relation to the development of delinquency, one of the most consistent findings
is the age–crime curve. This curve refers to an inverted U-shaped curve of the development
of offending behaviour, which peaks during the period of adolescence between ages
of 15 and 19 years and declines in early adulthood between the ages of 20 and 29
(Farrington, 2003; McNeill et al., 2012; Vaughn et al., 2011). The dual taxonomy of Moffitt
(1993) is one of the most theoretically substantiated approaches to developmental
trajectories related to delinquency. She distinguished two trajectory groups: (a) life-course
persistent offenders with lifetime antisocial behaviour; and (b) adolescent-limited
offenders with increasing antisocial behaviour in adolescence and decreasing antisocial
behaviour after this period. According to Moffitt (2006), life-course persistent offenders
begin life with differences in neurological functioning and family adversity risk factors.
However, meta-analytic reviews of prospective longitudinal studies (Assink et al.,
2015; Fairchild et al., 2013) challenged Moffitt’s developmental taxonomic theory. They
have found evidence for differences between risk factors of life-course-persistent and
adolescence-limited delinquency being more of a quantitative than qualitative nature.
This phenomenon has also been described as the cumulative risk hypothesis (Rutter, 1979;
Sameroff, 2000), which implies that the number of risk factors, rather than the presence
of particular single risk factors, could explain delinquent behaviour. This has also been
described as the dose-response relationship, which emphasises the accumulation of risk
factors in multiple domains rather than the presence of risk factors in a single domain
(Loeber et al., 2008, 2009).
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What works
The main purpose of secure residential care is to reduce offending risks. However,
considering the complexity and severity of the problems of adolescents admitted to
secure residential care, it is not surprising that secure residential care often had limited
results in reducing offending risks after discharge. Meta-analyses show that (re)offending
rates decreased on average by 9% after treatment in residential care (Grietens &
Hellinckx, 2004). With respect to other outcome measurements, a review and selective
meta-analysis by Knorth et al. (2008) described short-term improvements in psychosocial
functioning in the three to four months after discharge from residential care. These
findings indicate that residential care has the potential of diminishing problem
behaviour, but it is difficult to achieve.
In the past years, the risk-need-responsivity model of offender treatment (RNR
model) from Andrews and Bonta (2010) has become a leading approach for effective
offender treatment. This model outlines three evidence-based principles of risk, need,
and responsivity to generate effective interventions for offenders. The ultimate goals
of this model are to improve treatment and to reduce recidivism. First, the risk principle
states that the intensity of the intervention should match the individual’s recidivism risk:
more intensive treatment for persons with a higher risk of recidivism and less intensive or
even no treatment for persons with a low risk of recidivism.
Second, according to the need principle, interventions should focus on the dynamic
risk factors of each person (Andrews & Bonta, 2010). Each individual has his or her own
combination of factors that have led to the committed offence(s). Dynamic risk factors are
factors that can be changed by treatment interventions. The focus of treatment must be
on each individual’s moderate or high dynamic risks. A meta-analysis supported the
value of these dynamic risks by providing evidence that individual changes in dynamic
risk factors, such as antisocial attitudes, antisocial peers, social support, and substance
misuse, were significantly related to recidivism reduction (Serin et al., 2013).
Third, the responsivity principle outlines guidelines for how to adapt interventions
to the internal and external responsivity of persons (Andrews & Bonta, 2010). Examples of
external responsivity are the type of treatment and characteristics of the clinician. Internal
responsivity accounts for the individual characteristics of a patient, such as a patient’s
learning ability, treatment motivation, or psychopathology.
Multiple meta-analyses showed lower recidivism rates after treatment following
the RNR principles compared with treatment that was not based on the RNR principles
(Andrews & Dowden, 2006; Brogan et al., 2015; Hanson et al., 2009; Koehler et al., 2013).
The treatment effect is strongest when all three principles are met. Finally, in addition to
the three evidence-based principles, the model comprised two state-of-the-art principles:
treatment integrity and professionalism (Andrews & Bonta, 2010). Treatment integrity
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indicates, for example, the use of protocolled and evidence-based treatment and the
use of standardised (risk assessment) instruments with good psychometric quality. The
professionalism principle states that all clinicians’ actions must be in accordance with legal
conditions and ethical guidelines.
What works for whom
There are still major gaps in research on the need principle of the RNR model if not
only ‘what works’ is considered, but also ‘what works for whom’ (Baglivio, Wolff,
Howell, et al., 2018). To obtain insight into what works for whom, it is crucial to go beyond
group-based research. Given the known heterogeneity of adolescents in residential care
— for example, concerning their psychiatric problems and their exposure to risk factors —
a person-oriented approach is needed to identify homogeneous subgroups within this
population. The identification of such subgroups and their risks of (persistent) delinquency
and other adverse outcomes is the first step to better tailor and personalise secure
residential treatment.
Heterogeneity has already been investigated in other residential care settings
(Hagaman et al., 2010; Lee & Thompson, 2009; Nijhof, Vermulst, et al., 2011; Yampolskaya
et al., 2014), and in these studies subgroups were identified with an increased risk of
future adverse problems. For example, Nijhof, Vermulst, et al. (2011) found a group of
institutionalised adolescents with high scores on three dimensions of psychopathic traits
with elevated risks on self-reported delinquency rates. In addition, Lee et al. (2010) found
two groups of adolescents with increasing and decreasing externalising behaviour during
residential care who were more often legally involved in the six months after discharge.
However, research on the heterogeneous population of adolescents admitted to secure
residential care settings in the Netherlands is scarce. To the best of our knowledge, only
Harder et al. (2014) studied — by means of a variable-centered approach — specific
combinations of risk factors of adolescents admitted to secure residential care to
provide more individualised guidelines for secure residential treatment. Given the broad
population of vulnerable adolescents admitted to secure residential care with behavioural
problems, delinquent behaviour, various psychiatric disorders, co-occurrence of
multiple risk factors, and adverse future perspectives, it is crucial to deepen research
on heterogeneity in these vulnerable adolescents.
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THIS THESIS
Aims
This thesis aims to explore the heterogeneity of adolescents with major psychiatric
problems and severe behavioural problems admitted to a secure residential care setting
in the Netherlands. The general purpose is to take a first step in unravelling heterogeneity
in this population into recognisable and homogeneous subgroups whose risks and needs
are identified. So that, ultimately, treatment can be adapted to these. This thesis has four
main objectives. The first objective is to examine whether subgroups could be identified to
obtain more insight into the patterns of co-occurring risk factors, that is, the so-called
risk profiles. The second aim is to examine the heterogeneity of the development of
externalising behaviour during care and, if so, whether externalising trajectory classes
were associated with premature termination of treatment. The third goal is to explore
life after discharge from a secure residential care setting, both for the entire research
population and for the identified risk profiles. The fourth objective is to examine the
predictive validity of the identified risk profiles for offending behaviour after discharge
from secure residential care.
Research setting
The present research was conducted at the Catamaran, a hospital for youth forensic
psychiatry and orthopsychiatry, which is part of GGzE, an Institute of Mental Health Care
in Eindhoven, the Netherlands. The three forensic psychiatric units admit adolescents
who have been sentenced under Dutch juvenile criminal law. These adolescents have
committed severe offences and have (comorbid) psychiatric disorders. In the two orthopsychiatry units, adolescents are admitted with a Dutch juvenile civil law measure or,
occasionally, voluntarily. In the Netherlands, the term orthopsychiatry comprises
specialised treatment of adolescents with severe disruptive behaviour (with or without
offending behaviour) in combination with one or more psychiatric disorders. Adolescents
are placed under the Dutch juvenile civil law when their development is at risk and if their
parents or caregivers are not capable of providing the required care. The patient population
of the hospital consists of adolescents from all over the country.
The Catamaran was founded in 1996. In 2013, a VIC unit (Very Intensive Care) was
set up with four beds for vulnerable adolescents with psychiatric problems who need an
individual approach. In 2014, the Catamaran was awarded a certificate for highly
specialised care for patients with serious complex mental health problems. The criteria
of this certificate cover a) highly specialised patient care; b) research, development, and
innovation; and c) education and spreading of knowledge. This highly specialised care is
aimed at patients with complex and/or rare disorder(s), who did not sufficiently benefit
from treatment in specialised mental health institutions.

General introduction 15

At the Catamaran, a multidisciplinary team of psychiatrists, psychologists, family
therapists, social workers, and staff workers offers intensive treatment to adolescents with
major psychiatric and behavioural problems. Treatment is aimed at psychological and
psychiatric problems and reducing offending behaviour. The treatment programme of the
Catamaran has evolved over the years, following new insights from the field. Because of
the heterogeneity of the risks and needs of the patients, each patient has a personalised
treatment programme. This treatment programme comprises aggression regulation
therapy, substance therapy, psychomotor therapy, systemic therapy, psychoeducation,
schema therapy, crime analysis, cognitive behavioural therapy, trauma-focused therapy,
psychotropic medication, skills training, job training, and/or innovative treatments.
Education is an integral part of the patients’ day programme. This education is provided
by a school the Catamaran works with, which is located in the same site as the Catamaran.
Research design
The research in this thesis had a retrospective and prospective design. Data were collected
through (a) structured file analysis and risk assessment instruments scored by officially
trained and certified researchers and trainees under supervision; (b) biannually completed
questionnaires by professional caregivers during residential care; (c) questionnaires and
a structured interview during an exploratory follow-up study with former patients; and
(d) derived officially registered offending data from the Official Judicial Offence Registry of
the Netherlands.
Research population
Data were gathered on patients with an admission date between January 2005 and
October 2016 to the Catamaran. The mean length of stay of these patients was 17 months,
with a range from less than one month to 62 months. All patients who stayed less than
three months were excluded. Furthermore, female patients were excluded because 97%
of the admitted patients were male. The final research population consisted of 305 unique
male patients who are included in one or more sub study (see Figure 1).
Patients in this final research population were aged between 13 and 23 years.
Approximately half of the patients were sentenced under Dutch juvenile criminal law,
and half were placed under Dutch juvenile civil law or voluntarily. All patients suffer from
psychiatric problems, in which disruptive behaviour disorders and autism spectrum
disorders were most common (50% and 41%, respectively). The majority of the patients
(80%) had been convicted of one or more offences before admission to the Catamaran.
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Thesis outline
In Chapter 1, four subgroups or risk profiles are identified with patterns of co-occurring
pre-admission risk factors in the individual, family, peer, and school domains in a sample
of 270 patients admitted to the Catamaran. In Chapter 2, variations in externalising
behaviour during secure residential care are examined by identifying four distinct
externalising trajectory classes in a sample of 171 patients admitted to the Catamaran. In
this chapter, the relationship between trajectory membership and premature termination
of treatment is also investigated. Chapter 3 explores life after discharge in 46 former
patients of the Catamaran by self-reported quality of life, daily life, social life, delinquency,
and other problems. In this chapter, differences in life after discharge between young
adults in the four risk profiles are also explored. Chapter 4 describes the relation between
the four risk profiles and the number of minor, moderate, and severe offences after
discharge in a sample of 238 former patients of the Catamaran. The summary and general
discussion depict the findings of the separate chapters and reflect on the meaning of
these findings within a broader framework. The strengths and limitations of this thesis and
the direction of future studies are discussed afterwards. Finally, the clinical implications of
the findings are discussed.

Overlap: 136 males

Males admitted from April 2005 and
discharged between April 2009 and
November 2013 n = 46
(final sample Chapter 3)

Males admitted from July 2009 and
discharged before June 2017 n = 171
(final sample Chapter 2)

Exclusion:
- Objection n = 17 (8%)
- Outliers n = 18 (8%)
- No CBCL n = 10 (5%)

Exclusion:
- Females n = 11 (3%)
- Patients with a short stay (< three months)
n = 35 (9%)

Males admitted from July 2009 and
discharged before June 2017 n = 216
(initial sample Chapter 2)

Exclusion:
- Unreachable n = 17 (12%)
- Deceased n = 2 (1%)
- Objection n = 79 (55%)

Males admitted for at least three
months between January 2005
and October 2016 n = 341

Patients admitted
between January 2005 and
October 2016 n = 387

Males admitted from April 2005 and
discharged between April 2009 and
November 2013 n = 144
(initial sample Chapter 3)

Males admitted between
January 2005 and July 2014
n = 270 (final sample Chapter 1)

Males admitted between
January 2005 and July 2014
n = 275 (initial sample Chapter 1)

Males admitted from January 2005
and discharged before January 2015
n = 238 (final sample Chapter 4)

Exclusion:
- Objection n = 5 (2%)

Flowchart research population

Figure 1
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chapter 1
Many, more, most:
Four risk profiles of adolescents in residential care
with major psychiatric problems

You have to go through the storm before leaving it behind – Jesse

Published as:
Janssen-de Ruijter, E.A.W., Mulder, E.A., Vermunt, J.K., & Van Nieuwenhuizen, Ch.
(2017). Many, more, most: Four risk profiles of adolescents in residential care
with major psychiatric problems. Child and Adolescent Psychiatry and Mental
Health, 11(63). doi: 10.1186/s13034-017-02-04-1.
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Chapter 1

ABSTRACT
The development of delinquent behaviour is largely determined by the presence of
(multiple) risk factors. It is essential to focus on the patterns of co-occurring risk factors in
different subgroups in order to better understand disruptive behaviour. The aim of this
study was to examine whether subgroups could be identified to obtain more insight into
the patterns of co-occurring risk factors in a population of adolescents in residential care.
Based on the results of prior studies, at least one subgroup with many risk factors in
multiple domains and one subgroup with primarily risk factors in a single domain were
expected.
The Structured Assessment of Violence Risk in Youth (SAVRY) and the Juvenile
Forensic Profile (JFP) were used to operationalise eleven risk factors in four domains:
individual, family, peer and school. Data from 270 male adolescents admitted to a
hospital for youth forensic psychiatry and orthopsychiatry in the Netherlands were
available. Latent class analysis was used to identify subgroups and significant differences
between the subgroups were examined in more detail.
Based on the fit statistics and the clinical interpretability, the four-class model was
chosen. The four classes had different patterns of co-occurring risk factors, and differed in
the included external variables such as psychopathology and criminal behaviour.
Two groups were found with many risk factors in multiple domains and two groups
with fewer (but still several) risk factors in single domains. This study shed light on the
complexity of disruptive behaviour, providing a better insight into the patterns of
co-occurring risk factors in a heterogeneous population of adolescents with major
psychiatric problems admitted to residential care.
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INTRODUCTION
The development and persistence of delinquent behaviour in youth is largely determined
by the presence of (multiple) risk factors. Most research in youth forensic psychiatry
has focused on which risk factors predict delinquency and how (persistent) delinquent
behaviour in youth can be prevented (Farrington, 2003; Loeber et al., 2008; Van der Laan
et al., 2010). These studies suggest that interventions that focus on delinquency must be
aimed at reducing risk factors, in line with the risk-need-responsivity model (RNR model)
of Andrews and Bonta (2010). This model describes that the intensity of treatment
should be adjusted to the nature, extent and severity of the problems. In addition to the
nature, extent and severity of the risk factors, insight into the patterns of co-occurring
risk factors is relevant to the treatment of this high-risk youth, because the interaction
of multiple risk factors may influence treatment outcomes. Furthermore, studying the
co-occurrence of risk factors in youth with major psychiatric problems manifesting
behavioural maladjustment, could gain more insight into the complexity of disruptive and
delinquent behaviour.
In many studies on the development of delinquent behaviour, risk factors are divided
into different domains: the individual, family, peer and school domains (Loeber et al.,
2008; Murray & Farrington, 2010; Van der Laan et al., 2010). Examples of risk factors for
delinquency are low IQ and prior history of substance use in the individual domain,
exposure to violence in the home and parental criminality in the family domain, peer
rejection and delinquent peers in the peer domain and low academic achievement and
truancy in the school domain (Hoeve et al., 2009; Johansson & Kempf-Leonard, 2009;
Loeber et al., 2008; Murray & Farrington, 2010; Van der Laan et al., 2010; Wong, 2012;
Wong et al., 2013). Many adolescents with delinquent behaviour have multiple risk factors
in numerous domains in their lives (Wong et al., 2013).
Possible consequences of being exposed to multiple risk factors have been
described in the cumulative risk hypothesis (Rutter, 1979; Sameroff, 2000). This
hypothesis implies that the accumulation of risk factors, regardless of the presence or
absence of particular risk factors, affects developmental outcomes: the greater the number
of risk factors, the greater the prevalence of delinquent behaviour. Several studies have
confirmed such a dose-response relationship between the number of risk factors and the
likelihood of delinquent behaviour (Johansson & Kempf-Leonard, 2009; Loeber et al., 2009;
Loeber et al., 2008; Murray & Farrington, 2010; Van der Laan et al., 2010; Wong et al., 2013).
Furthermore, exposure to an accumulation of risk factors in multiple domains, instead of
risk factors in a single domain, increases the chance of later negative outcomes such as
delinquent behaviour (Loeber et al., 2009).

22 Chapter 1

Despite the substantial number of studies on (multiple) risk factors for delinquent
behaviour, little is known about the patterns of co-occurring risk factors among
adolescents. To study the co-occurrence of risk factors, a person-centered approach
instead of a variable-centered approach is needed. A person-centered approach examines
how behaviours co-occur in groups of adolescents. In most research with a personcentered approach, subgroups are based on specific characteristics, such as committed
offences, emotional and behavioural problems, or one single risk factor such as substance
abuse (Bianchi et al., 2017; DeLisi et al., 2015; Hasking et al., 2011; Mulder et al., 2012;
Vaughn et al., 2011). In addition, the studies that used multiple risk factors to find
subgroups have examined specific populations, such as childhood arrestees or first
offenders (Dembo et al., 2008; Geluk et al., 2013; Schwalbe et al., 2008). However, studies
on subgroups based on multiple risk factors in a broad population of adolescents in
residential care are scarce.
Adolescents in residential care are a heterogeneous population, for example
concerning psychiatric problems and exposure to risk factors (Yampolskaya & Mowery,
2017; Yampolskaya et al., 2014). In addition, disruptive problem behaviour and delinquent
behaviour are quite common in this population, although the frequency and severity
of these behaviours may differ (Dölitzsch et al., 2016). Insight into the patterns of
co-occurring risk factors is a first step to better understand the complexity of disruptive
behaviour. Therefore, the aim of this study was to examine whether subgroups could
be identified to obtain more insight into the patterns of co-occurring risk factors in a
heterogeneous population of adolescents in residential care with no, minor or serious
delinquent behaviour and major psychiatric problems. Based on the results of prior studies
on multiple risk factors, at least one subgroup with many risk factors in multiple
domains and one subgroup with primarily risk factors in a single domain were expected
(Dembo et al., 2008; Geluk et al., 2013).
METHODS
Setting
All participants were admitted to the Catamaran, a hospital for youth forensic psychiatry
and orthopsychiatry in the Netherlands. This secure residential care setting offers intensive
multidisciplinary treatment to male and female patients aged between 14 and 23 years.
Patients admitted to this hospital are sentenced under juvenile criminal law or juvenile
civil law, or are admitted voluntarily. Dutch juvenile criminal law comprises the treatment
and rehabilitation of adolescents1 who have committed serious offences. Measures under
the Dutch juvenile civil law are applied to adolescents whose development is at risk and
whose parents or caregivers are not able to provide the required care. Irrespective of
the type of measure, all patients of this hospital display severe and multiple problems in
different areas of their lives.
For reasons of brevity, the term ‘adolescent’ is used throughout the text to include young adults who were sentenced
under the Dutch juvenile m.

1

Many, more, most 23

Participants
The total sample comprised all male patients admitted to the Catamaran with a minimal
stay of three months between January 2005 and July 2014 (N = 275). Because 99 per cent
of the admitted adolescents are male, only male patients were included. Five patients
who objected to the provision of the data for research purposes were excluded from the
sample. Hence, the final sample comprised 270 patients. Of these patients, 129 were
sentenced under Dutch juvenile criminal law (47.8%) and 118 under Dutch juvenile civil
law (43.7%), while 23 patients were admitted voluntarily (8.5%). The majority of the
patients (81.1%) were convicted of one or more offence(s) before their admission.
Moderately violent offences (50.0%) and property offences without violence (45.2%) were
the most common. As for psychopathology, most of the DSM-IV-TR disorders were in
the category “disorders usually first diagnosed in infancy, childhood, or adolescence”, in
particular disruptive behaviour disorders (48.9%) and autism spectrum disorders (42.6%).
Detailed demographic characteristics are displayed in Table 1.
Data collection
Data were collected through the Structured Assessment of Violence Risk in Youth, the
Juvenile Forensic Profile and structured file analysis.
Structured Assessment of Violence Risk in Youth (SAVRY)
The SAVRY (Lodewijks et al., 2006) is a risk assessment tool based on the structured
professional judgement model. The SAVRY consists of 24 risk items and six protective
items. The risk items have three coding possibilities (low, moderate and high), whereas the
protective items are scored on a two-point scale (present or absent). The inter-rater
reliability of the SAVRY risk total score is good and the predictive validity for physical
violence against persons is excellent (Lodewijks et al., 2008; Lodewijks et al., 2006).
Juvenile Forensic Profile (JFP)
The JFP (Brand & Van Heerde, 2010) has been developed to measure risk factors in all life
areas and for all types of offending behaviour using file data. The instrument contains
seventy risk factors pertaining to seven domains: history of criminal behaviour, family
and environment, offence-related risk factors and substance use, psychological factors,
psychopathology, social behaviour/interpersonal relationships, and behaviour during
stay at the institution. Each risk factor is measured on a three-point scale, where 0 = no
problems, 1 = some problems, and 2 = severe problems. The inter-rater reliability of the JFP
and the convergent validity, measured by the SAVRY, were of satisfactory quality (Brand &
Van Heerde, 2010). The predictive validity of the JFP was tested in a sample of 102 boys.
A total score from nine risk factors of the JFP was found to be a good predictor of recidivism
(AUC of 0.80; Brand, 2005).
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Table 1
Demographic characteristics (N = 270)
Age at admission in years
IQ

M (SD)
16.9 (1.8)
93.9 (12.0)
n

Range
14–23
63–127
%

Judicial measure
129
47.8
Criminal law
Civil law
118
43.7
23
8.5
Voluntary
Previous delinquent behavioura
No conviction
51
18.9
Drug offence
12
4.4
83
30.7
Vandalism (property)
122
45.2
Property offence without violence
135
50.0
Moderate violent offence
53
19.6
Violent property offence
21
7.8
Serious violent offence
36
13.3
Sex offence
9
3.3
Manslaughter
2
0.7
Arson
7
2.6
Murder
Axis-I classification of DSM-IV-TRb,c
Disruptive behaviour disorder
132
48.9
115
42.6
Autism spectrum disorder
63
23.3
Attention deficit/hyperactivity disorder
61
22.6
Substance disorder
34
12.6
Reactive attachment disorder
25
9.3
Schizophrenia or other psychotic disorder
23
8.5
Mood disorder
22
8.1
Anxiety disorder
19
7.0
Other disorders usually first diagnosed in infancy, childhood,
or adolescence
18
6.7
Other disordersd
Axis-II classification of DSM-IV-TRb
Personality disorder
16
5.9
16
5.9
Cognitive impairment
a
Classification of Van Kordelaar (2002); bOnly DSM-IV-TR classifications with a prevalence of > 5% are
displayed; cDue to comorbidity, percentages of DSM-IV-TR classifications do not sum up to 100; dOther
disorders are sexual and gender identity disorders, sleep disorders, impulse control disorders not
elsewhere classified, and adjustment disorders.

Structured file analysis
Structured file analysis was used to register objective characteristics of the patients’ lives.
These characteristics included general background information (for example, ethnicity),
life events, DSM-IV-TR classifications and committed offences. The committed offences
were classified in accordance with the classification by Van Kordelaar (2002; as used in
Mulder et al., 2012) and the life events were based on the ‘Life Events’ scoring list from a
Dutch monitor system for youth health (RIVM, 2005).
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Data preparation
In this study, risk factors that were present at the moment of admission to the hospital
were used to identify distinct subgroups. Therefore, eleven risk factors within the four
domains (individual, family, peer and school), which were often described in the literature
as prominent risk factors for disruptive problem behaviour or delinquency, were chosen.
The best appropriate items of the SAVRY and JFP were used to operationalise these
eleven risk factors.
The individual domain consisted of three risk factors: hyperactivity (item 43 of the JFP),
cognitive impairment (item 39 of the JFP) and history of drug abuse (item 42 of the JFP).
The family domain contained three risk factors: exposure to violence in the home
(item 6 of the SAVRY), childhood history of maltreatment (item 7 of the SAVRY) and
criminal behaviour of family members (item 14 of the JFP). The three risk factors in the
peer domain were peer rejection (item 10 of the JFP), involvement in criminal environment
(item 13 of the JFP) and lack of secondary network (item 55b of the JFP). The school domain
comprised two risk factors: low academic achievement (item 25 of the JFP) and truancy
(item 22 of the JFP).
After the identification of the different subgroups, possible differences between the
subgroups were examined. For this, objective characteristics from the file analysis and two
age variables of the JFP (age of first criminal behaviour/violent behaviour) were used.
Procedure
Scoring of the SAVRY and JFP was done by officially trained and certified researchers
and trainees under supervision. All instruments were completed by means of consensus
scoring until an inter-rater reliability of at least 80 per cent was achieved. After reaching
an inter-rater reliability of at least 80 per cent, the certified researchers scored individually.
The trainees who were not officially trained remained under the supervision of a trained
researcher, which means that each SAVRY and JFP they scored was checked by a trained
researcher. The procedure scoring the structured file analysis was identical: after achieving
an inter-rater reliability of at least 80 per cent, the researchers scored individually and the
trainees remained under the supervision of a researcher.
Scoring of the historical items of the SAVRY and JFP and the structured file analysis
took place simultaneously three months after admission of the patient. At that time, all
the required documents had been collected and the patient files were (mostly) complete.
Risk factors, life events and other variables before admission were scored using
information from all possible sources before admission, such as diagnostic reports from
psychologists and psychiatrists, criminal records, treatment plans from previous settings
and juridical documents. DSM-IV-TR classifications, demographic information and
admission characteristics were collected from registration files and the first treatment plan
of the Catamaran. All information was processed anonymously.
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The Dutch Law on Medical Treatment Agreement Article 7: 458 states that scientific
research is permitted without the consent of the patient if an active informed consent is
not reasonably possible or, given the type and aim of the study, may not be required. The
anonymity of the patient must be ensured using coded data. In addition, scientific research
without the active consent of the patient is only permitted under three conditions:
(1) the study is of general interest; (2) the study cannot be conducted without the requested
information; and (3) the participant has not expressly objected to the provision of the data.
This study fits within the conditions of this law, as the data were collected retrospectively.
For an extra check, this type of study has been discussed thoroughly and approved by the
science committee of GGzE and by the Ethics Review Board of Tilburg University. In this
study, patients’ anonymity was guaranteed by using research numbers instead of names.
Five patients in the initial sample (N = 275) explicitly objected to the provision of the data
for research purposes and were therefore excluded. Hence, this study was conducted in
accordance with the prevailing medical ethics in the Netherlands.
Statistical analyses
Latent class analysis (LCA) by means of Latent GOLD 5.0 (Vermunt & Magidson, 2005, 2013a)
was used to construct a clustering of latent classes based on a set of categorical latent
variables (Vermunt & Magidson, 2013b). In LCA, the following three steps were used:
(1) a latent class model was built using the eleven risk factors as indicators; (2) subjects
were assigned to latent classes based on their posterior class membership probabilities;
and (3) the relationship between class membership and external variables was investigated
(Bakk et al., 2013).
In the first step, a latent class model was built with eleven ordinal risk factors as
indicators. Of these factors, ten risk factors used a three-point scale: 0 (no risk), 1 (a small
risk) and 2 (a high risk), and the eleventh risk factor (cognitive impairment) was recoded
into a dichotomous variable (IQ less than or equal to 85 versus higher than 85). To identify
the most suitable number of classes, several model fit indices were used. Firstly, the
complexity of the latent class model was considered using three information criteria: the
Bayesian information criterion (BIC), the Aikake information criterion (AIC) and the Aikake
information criterion 3 (AIC3; Andrews & Currim, 2003; Bozdogan, 1993; Dias, 2004;
Lukociene et al., 2010; Vermunt & Magidson, 2013b). These criteria weight the fit and the
parsimony of a model: the criteria are lowest for the best model. Secondly, a bootstrap
likelihood ratio test (BLRT; Langeheine et al., 1996) was used to compare two models
— for example, the three-class model with the four-class model. A significant p-value
(p < .05) rejects the null hypothesis that the three-class model, in this example, holds in the
population.
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In step two, the subjects were assigned to latent classes based on their posterior
class membership probabilities. The classification method was a proportional assignment,
which means that subjects were assigned to each class with a weight equal to the posterior
membership probability for that class (Vermunt & Magidson, 2013b).
In the last step (step three), the association between class membership and external
variables was investigated. For this purpose, the BCH method for continuous data
(Bolck et al., 2004) and the maximum likelihood (ML) procedure for nominal data (Vermunt,
2010) were used. Wald tests were used to determine the significance (p < .05) of the
encountered differences between classes in external variables (e.g., life events and
committed offences). The significance tests are mainly used to eliminate the variables
which are of less interest rather than to prove which effects really exist. Therefore, the
alpha level is not adjusted for multiple testing (e.g., using a Bonferroni correction of a
factor 53) since much stricter alpha levels would potentially hide possibly interesting
correlates of the encountered classes.
RESULTS
LCA
Table 2 shows the model fit statistics for models between one and eight latent classes.
For the optimal modelling of the data, the information criteria suggest a range of a
three-class model (BIC) to a seven-class model (AIC). The AIC3, which is the suitable
criterion to use in small samples (Andrews & Currim, 2003), is lowest for the four-class
model. The p-values of the BLRT were significant up to and including the four-class
model. This means that the four-class model was preferred over the three-class model
(BLRT = 44.44, p < .000). Therefore, the four-class solution was chosen, which was also
in line with the clinical interpretability of the classes.
Table 2
Model fit statistics for latent classes

No. of
p-value Entropy R2
paraBLRTe
meters
1-class
-2444.22
5006.02
4930.45
4951.45
21
1.00
-2396.34
4977.42
4858.67
4891.67
33
.000
.67
2-class
-2359.75
4971.42
4809.49
4854.49
45
.000
.68
3-class
4-class
-2337.52
4994.16
4789.05
4846.05
57
.000
.71
-2322.49
5031.28
4782.99
4851.99
69
.064
.73
5-class
-2308.20
5069.88
4778.41
4859.41
81
.168
.73
6-class
-2294.16
5108.97
4774.32
4867.32
93
.116
.75
7-class
-2282.86
5153.56
4775.72
4880.72
105
.296
.76
8-class
a
LL = Log Likelihood; bBIC = Bayesian Information Criterion; cAIC = Aikake Information Criterion;
d
AIC3 = Aikake Information Criterion 3; eBLRT = Bootstrap Likelihood Ratio Test.
LLa

BICb

AICc

AIC3d
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Class description
The means of the risk factors in the individual, family, peer, and school domains for each
of the four classes on a zero to one scale are shown in Figure 1. Table 3 shows significant
differences between the four classes on all risk factors except for hyperactivity, cognitive
impairment and low academic achievement. Class 1 (n = 119, 44% of sample) represented
adolescents with risk factors in the individual domain (drug abuse), peer domain
(involvement in criminal environment) and school domain (truancy). In addition,
adolescents in Class 2 (n = 70, 26% of sample) had risk factors in all four domains,
such as drug abuse, childhood history of maltreatment and lack of a secondary network.
In contrast, adolescents in Class 3 (n = 49, 18% of sample) had the lowest risks overall.
Notably, they had the highest risk for peer rejection compared to the adolescents in other
classes. Finally, Class 4 (n = 32) represented the smallest group of adolescents (12% of
sample). Risk factors that were common in this group were exposure to violence in the
home and childhood history of maltreatment in the family domain.
Figure 1
Four-class class solution (N = 270)

Hyperactivity
Cognitive impairment
History of drug abuse
Exposure to violence in the home
Childhood history of maltreatment
Criminal behaviour of family members
Peer rejection
Involvement in criminal environment
Lack of secondary network
Low academic achievement
Truancy

Risk factors

Overall
mean
1.03
.24
1.12
.43
.74
.44
.72
.78
1.38
.54
1.42

Class 1
Class 2
(n = 119) (n = 70)
1.14
.80
.27
.30
1.51
1.46
.14
.82
.19
1.55
.17
1.00
.55
.72
.95
1.30
1.27
1.82
.55
.39
1.67
1.41

Class 3
(n = 49)
.97
.21
.18
.08
.22
.17
1.31
.04
1.30
.71
.95

Table 3
Means and comparison of LCA variables across four classes (N = 270)
Class 4
(n = 32)
1.25
.01
.47
1.32
1.78
.61
.40
.31
.95
.58
1.25
5.59
1.79
26.88
26.01
14.06
21.47
16.40
23.76
13.01
3.19
15.81

Wald
.140
.620
.000
.000
.003
.000
.001
.000
.005
.360
.001

p

1,2 > 3,4
2,4 > 1; 4 > 3
2,4 > 1,3
2,4 > 1; 2 > 3
3 > 1,2,4
1,2 > 3,4; 2 > 1
2 > 1,3,4
1,2 > 3; 1 > 4

Post hoc
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Profiling the classes
To further describe the four classes, differences between the classes concerning the
demographic and admission characteristics, psychopathology, drug use, criminal
behaviour and life events were studied (see Appendix A). The following variables were
significantly different between the classes: judicial measure, age at admission, ethnicity
and earliest age of (outpatient) care. More specifically, there were more first- and secondgeneration immigrants in Class 2 than in Classes 1 and 3 (Wald = 13.70, p = .003). The
majority of adolescents in Class 2 were placed under the Dutch juvenile criminal law,
whereas the majority of adolescents in Class 4 were placed under the Dutch civil law
(Wald = 16.09, p = .013). In addition, adolescents in Class 4 had the earliest age of
(outpatient) care (mean = 6.8; Wald = 8.33, p = .040) and were youngest at admission to
the Catamaran (mean = 15.6; Wald = 24.44, p = .000).
As for psychopathology, the following disorders differed significantly between the
classes: disruptive behaviour disorder, autism spectrum disorder, substance disorder,
reactive attachment disorder and schizophrenia or other psychotic disorder. Adolescents
in Classes 1 and 2 were, compared to adolescents in Classes 3 and 4, more often diagnosed
with a disruptive behaviour disorder (Wald = 11.37, p = .010), a substance disorder
(Wald = 194.67, p = .000), and schizophrenia or other psychotic disorder (Wald = 103.47,
p = .000). Furthermore, autism spectrum disorders were more common in adolescents in
Classes 1 and 3 (Wald = 28.64, p = .000), and reactive attachment disorders were more
common in adolescents in Classes 2 and 4 (Wald = 15.83, p = .001). In addition, substance
use differed significantly between the classes — soft drug use (Wald = 49.64, p = .000), hard
drug use (Wald = 214.33, p = .000) and alcohol use (Wald = 41.83, p = .000) — and was more
common in adolescents in Classes 1 and 2.
With regard to criminal behaviour, there were significant differences in no previous
offences, vandalism, property offences without violence, moderate violent offences,
violent property offences, serious violent offences, sex offences, arson and murder. Most
types of offence — for example, property offences and violent offences — were more
common in adolescents in Classes 1 and 2 than in adolescents in Classes 3 and 4. Sex
offences were, however, more common in adolescents in Class 3 (44.1%; Wald = 21.37,
p = .000). Adolescents in Class 4 most often had no previous offences (53.1%; Wald = 18.03,
p = .000).
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Life events that differed significantly between the classes in the individual domain
were victim of discrimination, financial problems, being a refugee from another country
and out-of-home placement. For example, out-of-home placement before admission was
more common in adolescents in Class 4 (82.4%; Wald = 11.42, p = .010). In addition, in the
family domain, the following life events were significant: chronic illness or hospitalisation
of brother/sister, drug abuse parents, psychopathology parents, parents’ divorce,
problems with new parent(s), financial problems parents and deceased brother/sister.
Most of these life events in the family were more common in Classes 2 and 4 than in
adolescents in Classes 1 and 3. Furthermore, two life events in the peer domain were
significant: victim of bullying was most common in adolescents in Class 3 (86.1%;
Wald = 18.10, p = .000), and impregnated a girl was more common in Classes 2 and 4
(respectively 2.2% and 10.2%; Wald = 19.03, p = .000).
Summary of the classes
Based on the risk factors of the first step of the LCA, two subgroups with many risk factors
in multiple domains and two subgroups with fewer risk factors in single domains were
found. Firstly, the adolescents in the classes with many risk factors (Classes 1 and 2), were
mostly similar in respect of the types of offence they committed, except for the higher
number of (attempted) murders in Class 2. In addition, the prevalence of psychopathology
and substance use was also similar in both classes, except for the higher prevalence of
reactive attachment disorder in Class 2. Alternatively, the main difference between these
two classes was the high family risk in Class 2. Other differences were ethnicity (more
immigrants in Class 2) and financial problems (higher prevalence in Class 2).
The other two subgroups comprised adolescents with fewer, but still several, risk
factors in single domains. The risk factors in these two subgroups were very different:
adolescents in Class 3 experienced mainly risks in the peer domain, whereas adolescents
in Class 4 experienced mainly family risks. Furthermore, adolescents in these two classes
also differed in terms of psychopathology (highest prevalence of autism spectrum
disorders in Class 3 versus highest prevalence of reactive attachment disorders in Class 4)
and committed offences (the highest prevalence of sex offences in Class 3 versus the
highest percentage of no previous conviction in Class 4).
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DISCUSSION
In this study, subgroups were investigated in a sample of adolescents in residential care
with no, minor or serious delinquent behaviour and major psychiatric problems. The aim of
this study was to obtain more insight into the patterns of co-occurring risk factors in order
to better understand disruptive problem behaviour. Four subgroups were identified based
on eleven risk factors in the individual, family, peer and school domains: Class 1 with many
risk factors in the individual, peer and school domains; Class 2 with many risks in all four
domains; Class 3 with mainly risks in the peer domain; and Class 4 with mainly risks in the
family domain. These results were largely in line with the hypotheses, identifying not one
but two subgroups with many risk factors and also not one but two subgroups with fewer
risk factors in single domains.
As for the relationship between class membership and previous delinquent
behaviour, this study, like many other studies, supports the cumulative risk hypothesis
(Rutter, 1979; Sameroff, 2000). Adolescents in the two groups with many risk factors had
more often committed multiple offences than adolescents in the other two groups.
Adolescents in the two groups with fewer, but still several, risk factors also had a history
of delinquent behaviour. However, this behaviour was slightly less frequent than that
of adolescents with more risk factors. This finding corresponds with a recent study by
Wong et al. (2013), who found a linear relationship between the accumulative risk level
and delinquency: delinquent boys and girls turned out to have higher risk levels than
boys and girls without delinquent behaviour.
Those adolescents in the two groups with many risk factors (Classes 1 and 2) have
a similar history of criminal behaviour. The combination of committed offences and
experienced risk factors in these two classes corresponds with the characteristics of
the subgroup violent property offenders found by Mulder et al. (2012). This subgroup
consisted of high-frequency offenders with violent and property offences, highest scores
on alcohol abuse and high scores for conduct disorder, involvement with criminal peers,
criminal behaviour in the family and truancy. Despite the similarities of the classes with
this subgroup of violent property offenders, it is remarkable that the current study
distinguished not one but two separate classes with one main difference.
The main difference between Classes 1 and 2 is the high number of family risk factors
in Class 2, which is in line with the results of Geluk et al. (2013). They found an externalising
intermediate problem group that was characterised by externalising problems in the
individual and peer domains and relatively few parenting problems, and a pervasive
high problem group with many problems across all domains. The results of this study on
childhood arrestees who committed a first offence under the age of 12 imply that the
classification of two separate groups based on the presence or absence of risks in the
family domain can also be found in childhood.
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Risk factors in the family domain were also seen in adolescents in Class 4 with
childhood history of maltreatment as the highest family risk factor. In the literature,
an association between maltreatment and later (violent) delinquency was found
(Lansford et al., 2007; Mersky & Reynolds, 2007; Salzinger et al., 2007). The pattern that
abused children themselves commit violence or delinquent behaviour later in life is
described as “the Cycle of Violence” (Widom, 1989; Widom & Maxfield, 2001). Bender (2010)
proposed an extension of this cycle with potential intervening risk factors in order to
answer the question of why some maltreated youths become juvenile offenders. She found
a potential intervention of two factors for males, namely running away from home and
association with deviant peers. The association with deviant peers, which mainly occurred
in adolescents in Class 2, could possibly explain why the adolescents in Class 2 were more
often involved in criminal behaviour than those in Class 4.
Class 3 is a specific class with distinctive risk factors and characteristics different from
the other classes. Adolescents in this class were most often diagnosed with an autism
spectrum disorder, had the highest risk for peer rejection, and committed sexual offences
more often compared to the other classes. The coincidence of an autism spectrum disorder
and peer rejection is in line with the literature, which describes that children with autism
spectrum disorders have an increased risk of being victims of bullying (Zablotsky et al.,
2013; Zablotsky et al., 2014; Zeedyk et al., 2014). In addition, the highest prevalence of
sexual offences in this class corresponds with a study by ’t Hart-Kerkhoffs et al. (2009) who
found higher levels of symptoms of autism spectrum disorder in juvenile suspects of sex
offences compared with the non-delinquent population. Furthermore, in a review by Van
Wijk et al. (2006), a relationship was mentioned between peer relationship problems and
sexual offences, both of which were present in this group of adolescents.
Strengths of this study include the use of a reasonably large and complex clinical
sample and a sophisticated approach to identifying heterogeneous clusters of youths.
Nevertheless, there are also limitations to consider. Firstly, a limitation of this study is
the use of file information to gather data. In most cases, the files were complete with
corresponding information from various sources. However, in some cases, information
from different sources was inconsistent. In these cases, additional information about the
patient and/or his parents would have been very useful. Although the structured file
analysis and scoring of the SAVRY and JFP was thoroughly conducted with all available
information, only 4% of the files were double coded in order to achieve an inter-rater
reliability of 80%. However, given the small differences between the raters in the training
phase (range = 68–88%), we concluded that the individually scored cases were reliable
scored.
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Another limitation to consider is that of the generalisability of the findings. Our
sample of male patients was admitted to one hospital for youth forensic psychiatry and
orthopsychiatry in the Netherlands, which of course calls into question the generalisability
of the findings. However, since the Catamaran offers treatment to a specific group of
adolescents with major psychiatric problems from all over the country, this sample might
well be representative of the population of adolescents with major psychiatric problems
and behavioural problems in the Netherlands.
Despite these limitations, the findings of this study may have implications for practice.
The risk, needs, and responsivity principles of the RNR model (Andrews & Bonta, 2010)
are important to take into account. First, according to the risk principle, more intensive
treatment should be provided to persons with a risk profile with higher risks
(adolescents in Classes 1 and 2) than to persons with a risk profile with lower risks
(adolescents in Classes 3 and 4). Second, according to the need principle, interventions
should focus on the criminogenic needs of a person, which can be found in the described
risk factors of each subgroup. For example, in adolescents in Classes 2 and 4 with high
family risks interventions that strengthen protective factors in the family system could be
valuable, because in past research protective factors were found to neutralise risk factors
(De Vries Robbé et al., 2014; Van der Laan et al., 2010). Third, regarding responsivity,
interventions must be adapted to the responsivity of the adolescents, which in this study is
provided by information concerning cognitive functioning and low academic achievement
in the past. Hence, intervention decisions based on these three principles should finally
lead to a reduction of recidivism (Andrews & Bonta, 2010).
In conclusion, this study underscores the importance of person-centered research
using multiple risk factors and provides a better insight into the patterns of co-occurring
risk factors in a heterogeneous population of adolescents in residential care with major
psychiatric problems. Obviously, future research on these subgroups is needed, but
this study is a first step towards a better understanding of the complexity of disruptive
behaviour in this population of adolescents in residential care.

chapter 2
Better or worse?
Distinct trajectories of externalizing behavior
of male adolescents during secure residential care
and their relationship with treatment non-completion

If people are unwilling to learn, then they won’t learn – Liam

Under review
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ABSTRACT
Problematic externalizing behavior is one of the main reasons why adolescents are referred
to clinical child and adolescent mental health services. Patterns of externalizing behavior
during residential care are associated with an increased risk of treatment non-completion.
In this study, variations in externalizing behavior during secure residential care were
examined by using latent class growth analysis to identify distinct trajectory classes. The
relationship between trajectory class membership and treatment non-completion was
also investigated. The study sample comprised 171 male patients with a mean age of
16.8 years who stayed at a hospital for youth forensic psychiatry and orthopsychiatry
in the Netherlands.
Four externalizing trajectory classes were identified: high (43%), moderate (35%),
increasing (16%), and low (6%). The study illustrated that (a) the course of externalizing
behavior during secure residential care can be heterogeneous; (b) the admitted
adolescents may follow four distinct pathways of behavioral change during care; and
(c) the group of adolescents with stable severe externalizing behavior during care was
at increased risk of treatment non-completion. Preventing treatment non-completion,
especially in the group of adolescents with ongoing high externalizing behavior, is an
important task for clinicians, given the harmful and far-reaching consequences if these
adolescents are left untreated.
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INTRODUCTION
Externalizing problems, such as rule breaking and aggression, are highly prevalent in
adolescents who are referred to residential care (Connor et al., 2004; Farmer et al., 2017;
Trout et al., 2008). At admission, clinical externalizing problems occur in 60–79% of the
adolescents, and nearly half (39–49%) will have already been classified as having a
disruptive behavior disorder (Baker et al., 2007; Connor et al., 2004; Farmer et al., 2017;
Trout et al., 2008). Adolescents with problematic externalizing behavior are often referred
to residential care (Coghill, 2013; Harder et al., 2006; Kazdin, 2007). Moreover,
externalizing problems are associated with an increased risk of treatment non-completion
(De Haan et al., 2013; Lee et al., 2010), which is a conspicuous problem in residential care
(De Boer et al., 2016; Janssen-de Ruijter et al., 2019; Van der Reijen et al., 2013). Treatment
non-completion may limit the effectiveness of residential treatment, because the problems
of the adolescents who drop out may persist or even worsen later in life, and may lead to
adverse consequences such as delinquency (e.g., Baruch et al., 2009; De Haan et al., 2013).
For adolescents with externalizing behavior who are admitted to residential care,
treatment is aimed at minimizing this problem behavior during and after care, despite
common knowledge that externalizing problems are extremely difficult to treat (e.g.,
Kazdin, 2007). To monitor changes in externalizing behavior during residential care, most
previous studies investigated overall group-level effects of treatment (e.g., De Swart et al.,
2012; Knorth et al., 2008). They found that the externalizing behavior of adolescents in
residential care decreased on average, especially when self- or parents-reports were used
(Knorth et al., 2008; Nijhof, Veerman, et al., 2011). In contrast, group workers in residential
care seemed to be more critical in assessing behavioral improvement than parents or the
adolescents themselves; group workers’ reports usually showed no improvement, or even
a deterioration in externalizing behavior (Knorth et al., 2008; Nijhof, Veerman, et al., 2011).
However, because these studies used group-level approaches to evaluate behavioral
change, it remains unclear which adolescents show more or less behavioral change
during treatment.
Examining variations in behavioral change during care may help to detect persons
who do not respond well to treatment. In residential youth care, Gevers et al. (2020) found
an improvement in externalizing problems in 24–34% of the adolescents, no significant
change in 50–62% of the adolescents, and a deterioration in 8–27% of the adolescents
taking pre- and post-measurements with the reliable change index method (Jacobson &
Truax, 1991). When not only pre- and post-measurements but also intermediate repeated
measurements are available, latent class growth analysis (LCGA) is a flexible method for
identifying naturally occurring trajectory classes with similar changes of behavior over
time in a heterogeneous sample. LCGA seems the optimal method to depict externalizing
behavior during care, given the known heterogeneity of the population of adolescents
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in residential care (Hagaman et al., 2010; Janssen-de Ruijter et al., 2017) and the dynamic
nature of externalizing behavior (Bongers et al., 2004; Fairchild et al., 2013; Moffitt, 1993).
To the best of our knowledge, only Lee and Thompson (2009) have examined multiple
problem behavior trajectories during care. They used LCGA when investigating externalizing
trajectories of 744 male and female adolescents in group homes using daily observations
by staff caregivers. Lee and Thompson (2009) found five trajectories with no, low, increasing,
decreasing, and severe externalizing problems during care. Adolescents with severe
externalizing problems during care had the highest amount of problem behavior at the
start of care, adolescents with decreasing externalizing problems had the second highest
amount of problem behavior at the start and adolescents without externalizing behavior
during care obviously had the lowest amount of problem behavior at admission.
Adolescents with low and increasing externalizing behavior during care had the same level
of problem behavior at admission, which was between the levels of the groups with no
and decreasing externalizing behavior. Subsequently, Lee and Thompson (2009) found the
following five predictors of trajectory group membership: age, race, gender, number of
prior placements, and proportion of deviant peers in a youth’s immediate living
environment. Compared with adolescents with low externalizing problems during care,
adolescents with increasing externalizing behavior were more likely to be younger,
white, and had a higher proportion of fellow patients with disruptive behavior disorders.
In a follow-up study, Lee et al. (2010) found four predictors for treatment completion
— i.e., trajectory class membership, gender, race, and previous detention placement —
in which trajectory class membership proved to be the strongest predictor.
Because of the findings that specific externalizing trajectories during care predict
treatment non-completion (Lee et al., 2010), additional research is needed on trajectories
of externalizing behavior in secure residential care where treatment non-completion is
a prominent problem (e.g., De Boer et al., 2016; Van der Reijen et al., 2013). Adolescents
admitted to secure residential care often have severe disruptive behavior — such as
aggression, impulsivity, and delinquency — and complex and comorbid psychiatric
disorders, such as disruptive behavior disorders and addiction problems (Barendregt et al.,
2015; Coghill, 2013). Moreover, they are generally characterized with troubled
backgrounds, and in a majority, the disruptive behavior started early — before the age
of 12 (De Boer et al., 2012). Most of these adolescents had a rich history of provided and
sometimes insufficient professional care, which eventually led to their admission to secure
residential care (Souverein et al., 2013).
Compared with the study population by Lee and Thompson (2009), externalizing
behavior is more prevalent in adolescents admitted to secure residential care. Therefore,
prognoses for these adolescents are worse. Hence, preventing treatment non-completion
and its negative consequences have clinical relevance. More insight into the trajectories
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of the externalizing behavior of adolescents during secure residential care and the
association of those trajectories with treatment non-completion might disclose which
adolescents have difficulties during the transition from residential care to life (in society)
afterwards. It might also allow treatment to be more tailored, thus preventing treatment
non-completion. This may ease the adolescents’ transition to the outside world, and
potentially mitigate future problems.
The aims of the present study were threefold. The first aim was to explore the number
and shape of externalizing trajectory classes during secure residential care in a sample of
male adolescents with major psychiatric and behavioral problems. To this end, an LCGA
was conducted. The second aim was to profile the above trajectories by investigating
differences between the trajectories and multiple characteristics before and during care,
such as age at admission, early onset of problem behavior and psychopathology. Third, the
predictive value of trajectory membership for treatment non-completion was examined.
METHODS
Setting
The present study was conducted at the Catamaran, a hospital for youth forensic psychiatry
and orthopsychiatry in the Netherlands. This secure residential care setting offers intensive
multidisciplinary treatment to male and female patients (aged between 14 and 23) who
are sentenced under juvenile criminal or civil law, or are admitted voluntarily. The intensive
residential treatment, which includes aggression regulation therapy and psychotropic
medication, is provided by a multidisciplinary team of psychologists, psychiatrists, family
therapists, social workers, and staff workers. As part of their treatment, some patients are
relocated to the Schakel, which is aimed specifically at stimulating independence and
resocialization. In 2014, the Catamaran was awarded with a certificate for highly specialized
care for patients with serious complex psychiatric problems.
Sample
The sample comprised 216 male patients who stayed for a minimum of three months
between July 2009 and June 2017. Because 98% of the admitted patients were male, only
male patients were included. In addition, 45 patients were excluded from the sample for
three reasons. First, 17 of them objected to the use of their data for research purposes.
Second, to avoid outlier effects regarding the length of stay, 18 patients with a length of
stay longer than the 90th percentile (> 33 months) were excluded. Third, since the Child
Behavior Checklist (CBCL) was completed at fixed intervals — June and December —
10 patients with a short time in care between these two months did not have one and
were therefore excluded. Hence, the final sample comprised 171 patients. To assess
significant differences between the included and excluded samples, the demographic
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characteristics of the included patients (n = 171; 86%) were compared with outliers and
patients without completed CBCLs (n = 28, 14%). The excluded sample stayed longer
at the Catamaran (mean = 27.9 months; F(1,198) = 33.41, p = .000) compared with the
included sample (mean = 15.7 months). There were no differences at admission in age,
psychopathology, or IQ.
For the final sample (N = 171), all measurements during care were included. There
were 454 measurements in all. Because of the patients’ varying lengths of stay, the
number of measurements per patient was unbalanced (Mdn = 2, range = 1–6). About
one-fifth of the final sample (19%) had only one measurement moment, 35% had two
measurement moments, and 46% of the final sample had three or more measurement
moments. The final sample (N = 171) had a mean stay of 15.7 months, and the mean age at
admission was 16.8 years.
Measurements
Externalizing behavior
Externalizing behavior during care was measured using the raw scores of the externalizing
broadband scale of the CBCL. The CBCL is a questionnaire assessing emotional and
behavioral problems in children and adolescents between the ages of 6 and 18
(Achenbach & Rescorla, 2001). In this study, the CBCL was also completed for adolescents2
older than 18, because the Catamaran treats patients up to the age of 23. This was in line
with other studies that have used the CBCL, where samples have ranged from the ages 12
to 25 (Kwan & Rickwood, 2015). The externalizing broadband scale of the CBCL is a sum
score of 35 items covering externalizing problems in the last six months. They are scored
on a 3-point Likert scale: 0 = not true, 1 = somewhat or sometimes true, and 2 = very true
or often true. Scores can be categorized in three ranges: normal range (0–13), subclinical
range (14–18), and clinical range (19-70; Achenbach & Rescorla, 2001).
The CBCL is a widely used, standardized questionnaire with excellent psychometrics
(Achenbach et al., 2008; Deighton et al., 2014). According to the Dutch CBCL manual, the
Dutch translation of the CBCL has good reliability and validity (Verhulst & Van der Ende,
2013). In the present study, the internal consistency of the externalizing broadband scale
of the CBCL was .91, which is comparable to the internal consistency of .95 described in
the manual (Verhulst & Van der Ende, 2013). Moreover, the CBCL has been found to be
sensitive to change, indicating that it can be used to assess routinely change over time
(Deighton et al., 2014; McClendon et al., 2011).

For reasons of brevity, the term ‘adolescent’ is used throughout the text; this also includes young adults (18–23 years)
who were sentenced under the Dutch juvenile justice system.
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Background characteristics
Background characteristics included age at admission (in years); IQ (total IQ score of the
most recent IQ test before admission); ethnic background (0 = Dutch background and
1 = migration background); previous convicted delinquent behavior (0 = no and 1 = yes);
early onset of problem behavior (0 = onset from the age of 12, and 1 = onset before the
age of 12); and history of substance misuse (0 = no and 1 = yes). Early onset of problem
behavior refers to the first start of problem behavior, for example, being sent from school
or contact with police or social workers due to problem behavior.
Characteristics during care
To determine characteristics during care, the following variables were measured. At the
start of residential care, the judicial measure (0 = civil law/voluntary and 1 = criminal law);
psychopathology (DSM-IV classifications stated at the start of admission by the
clinician involved); and problem behavior at the start of care (internalizing and
externalizing broadband scales of the CBCL) were measured. During care, relocation to
the Schakel for independence and resocialization training during residential care (0 = no
and 1 = yes) and length of stay (in months) were measured.
Termination of treatment
Termination of treatment was divided into two groups: treatment completion (0) and
treatment non-completion (1). Treatment completion was scored when the residential
treatment was terminated in accordance with the multidisciplinary team. Treatment
non-completion was scored if treatment was terminated prematurely, i.e., when
treatment was terminated by the adolescent against the advice of the clinician, or
when the multidisciplinary team decided to end the residential treatment prior to the
accomplishment of the treatment goals.
Procedure
Since December 2009, the CBCL has been used at fixed intervals — June and December —
to measure routinely the patients’ internalizing and externalizing problems during their
stay at the Catamaran. The CBCL was completed by professional caregivers working in
close contact with the patients. The same caregiver per patient was used where possible.
They were invited via e-mail to fill out the CBCL. Afterwards, reminders were sent via e-mail
until a response rate of 100% was achieved. For each measurement, time in care in months
for each CBCL and patient was calculated.

44

Chapter 2

Background and characteristics during care were — with the exception of problem
behavior at the start of care — collected from the patient files using structured file analysis.
These variables were collected by means of consensus scoring by researchers and trainees
until an interrater reliability of at least 80% was achieved. Subsequently, individual scoring
took place. Problem behavior at the start of residential care was derived from the first CBCL
completed by professional caregivers in the first half year of care.
The Dutch Law on Medical Treatment Agreement, article 7:458 states that scientific
research is permitted without the consent of the patient if active informed consent is not
reasonably possible, or if the type and aim of the study does not require such permission.
Patient anonymity was guaranteed by using research number instead of names. The law
states additionally that scientific research without the active consent of the patient is only
permitted under three conditions: (1) the study is of general interest; (2) the study cannot
be conducted without the requested information; and (3) the participant has not expressly
objected to the provision of the data. The present study satisfied these conditions. To
ensure a comprehensive assessment, it was discussed thoroughly by the science
committee of GGzE, the Institute of Mental Health Care, and by the Ethics Review Board of
Tilburg University. Their decision was that no further ethical assessment was needed.
Hence, the present study was conducted in accordance with the prevailing medical
ethics of the Netherlands. In addition, the procedures were in accordance with the 1964
Declaration of Helsinki and its later amendments or comparable ethical standards.
Statistical Analyses
To identify group-based trajectories, the most elementary variant of LCGA was used. To
overcome the problem of the local maxima, all analyses were run in Latent GOLD 5.1 with
160 sets of random start values and 250 final iterations (Vermunt & Magidson, 2005, 2013a).
The externalizing broadband scale of the CBCL was used as a continuous dependent
variable and time in care (in months) was used as a predictor. The dependent variable
was approximately normally distributed according to the Skewness and Kurtosis tests for
normality (M = 24.0, SD = 11.8, range = 0–58). There was a 100% response rate; hence, there
were no missing data.
A three-step approach was used in the LCGA. In step one, a latent trajectory class
model was built in the default mode of the Latent GOLD 5.1 program. To determine the
number and shape of distinct latent trajectory classes of externalizing behavior, the
Bayesian information criterion (BIC) was used. The BIC evaluated the complexity of the
latent trajectory class models by identifying the most suitable number of trajectory classes
(Lukociene et al., 2010; Vermunt & Magidson, 2013b). The BIC measures the fit and the
parsimony of models, and is lowest for the best. Bootstrap likelihood ratio tests (BLRTs;
Langeheine et al., 1996) were used to compare two models. A significant p-value (p < .05)
rejected the null hypothesis that the lowest-level model best represented the data.
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In step two, the subjects were assigned to latent trajectory classes based on their
posterior class membership probabilities. The classification method was a proportional
assignment, that is, the subjects were assigned to each trajectory class with a weight equal
to the posterior membership probability for that class (Vermunt & Magidson, 2013b).
In step three, the relationship between trajectory class membership and external
variables was investigated using a bias-adjusted three-step approach to validate the
identified trajectory classes (Bakk et al., 2013). To this end, for continuous data, the
three-step approach of Bolck et al. (2004) and modified by Vermunt (2010) was used.
For nominal data, Vermunt’s (2010) maximum likelihood procedure was used. In all
step three analyses, Wald tests were used to determine the significance (p < .05) of the
encountered differences between trajectory classes in external variables. These significance
tests are primarily used to eliminate the variables that are of less interest, rather than
to prove which effects really exist. Therefore, the alpha level is not adjusted for multiple
testing, because much stricter alpha levels would potentially hide interesting correlates of
the trajectory classes.
Finally, the association of trajectory membership with treatment non-completion was
investigated by means of a logistic regression analysis. Trajectory membership was used
as a categorical predictor variable, and termination of treatment as an outcome measure.
RESULTS
Latent class growth analysis
Latent class growth analysis was used to identify subgroups with distinct trajectories of
externalizing behavior during secure residential care. To select the best model with regard
to the number and shape of the trajectories, linear, quadratic, and cubic latent class growth
models with one to five classes were run. The BICs of all models indicated that both the
quadratic and the cubic models were of no added value; the linear solution was sufficient.
To select the most feasible number of linear trajectories, linear models with one to five
classes were compared (see Table 1). The BIC was lowest for the four-class linear model,
indicating that it was the most feasible. The BLRT, which compared the three-class linear
model with the four-class linear model, showed that the four-class model was preferred
over the three-class model (BLRT = 20.99, p = .000). Therefore, the four-class linear solution
was selected to represent the data.
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Table 1
Model fit statistics for linear latent trajectory classes
LLa

BICb

No. of
Entropy
Sample size
classc
parameters
R2
1-class linear
-1765.0855
3545.5960
3
1.0000
171
-1695.0602
3426.1121
7
0.7209
87/84
2-class linear
3-class linear
-1677.8013
3412.1609
11
0.6800
74/65/32
-1667.3042
3411.7333
15
0.6622
74/60/29/10
4-class linear
5-class linear
-1658.2471
3414.1858
19
0.6702
68/58/26/10/9
a
LL = Log Likelihood; bBIC = Bayesian Information Criterion; cSample size per class
based on most likely class membership.

Externalizing trajectory classes
Four trajectory classes were identified (see Figure 1). The overall effect of time was
significant (Wald = 38.08, p = .000). Post hoc analysis revealed a significant effect of time
in the third class. The externalizing behavior of adolescents in this class (16%; increasing
trajectory class) increased during care from scores in the borderline range to scores in the
clinical range. The largest class (43%; high trajectory class) consisted of adolescents with
stable scores in the clinical range on the externalizing broadband scale of the CBCL during
their entire stay. The second-largest class (35%; moderate trajectory class) comprised
adolescents with stable moderate scores during their entire stay. The smallest class
(6%; low trajectory class) consisted of adolescents with stable low externalizing scores
in the normal range during their entire stay.
Figure 1
Four-class linear solution
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Profiling the trajectories
Differences between the trajectory classes in relation to background characteristics were
found in age at admission and early onset of problem behavior prior to the age of 12
(see Table 2). Adolescents in the low trajectory class were older at the time of admission
(M = 17.6) than adolescents in the high trajectory class (M = 16.3). In addition, adolescents
in the high trajectory class more likely experienced an early onset of problem behavior
(74%; Wald = 10.97, p = .012) than those in the moderate and low trajectory classes (43%
and 35%, respectively).
Disruptive behavior disorder at the start of residential care differed significantly
between the trajectory classes (see Table 2). The classification of a disruptive behavior
disorder was more common among adolescents in the high trajectory class (66%;
Wald = 11.15, p = .011) than in the moderate or low trajectory classes (41% and 21%,
respectively). With regard to problem behavior at the start of care, externalizing behavior
problems differed significantly between the trajectory classes. These differences were in
accordance with the trajectory adolescents followed during care: adolescents in the high
trajectory class had the highest externalizing behavior at their first measurement and
adolescents in the low trajectory class had the lowest externalizing behavior at their first
measurement. No significant differences between the trajectory classes were found on
internalizing behavior at the start of care; the mean internalizing behavior at the start of
care of the entire group was in the clinical range.
Predicting termination of treatment by trajectory membership
In the high trajectory class, in a small majority of the adolescents (54%) treatment was
ended prematurely (see Table 3). In the moderate and increasing trajectory classes, the
percentages of treatment non-completion were 32% and 44%, respectively. Adolescents
in the low trajectory class had the lowest percentage of treatment non-completion (10%).
Adolescents in the four trajectory classes differed significantly in termination of
treatment. Compared with the reference trajectory class (moderate trajectory class),
adolescents in the high trajectory class were at increased risk of treatment non-completion
(Exp(β) = 2.52, 95% CI: 1.04–6.12).
Table 3
The relationship between latent trajectory classes and treatment non-completion
Treatment noncompletion (%)

Wald

p

Exp(β)

CIa

7.846
.049
Trajectory classes
High
54.3
2.52
1.04–6.12
32.1
Moderateb
43.8
1.65
.35–7.80
Increasing
Low
10.0
.23
.02–3.36
a
CI = confidence interval; bModerate trajectory class is the reference category.

78.0%
22.0%
65.3%
73.5%
78.1%
60.4%
39.6%
66.3%
34.7%
36.0%
25.3%
19.3%
37.0

72.8%
27.2%
74.8%
57.7%
65.5%
50.9%
49.1%
50.3%
39.7%
30.5%
29.2%
15.8%
24.0

16.2

41.4%
41.6%
33.1%
30.1%
14.5%

48.4%
51.6%

75.8%
24.2%
80.0%
43.9%
70.7%

Moderate
(35%)
16.9
96.5

14.3

39.2%
43.7%
17.8%
33.7%
14.2%

36.2%
63.8%

62.6%
37.4%
85.5%
54.1%
56.2%

Increasing
(16%)
17.6
91.7

2.4

20.9%
54.1%
10.5%
39.7%
2.7%

38.3%
61.7%

47.5%
52.5%
83.1%
35.2%
43.4%

Low
(6%)
17.6
90.3

327.209

11.149
1.512
2.599
1.075
1.750

4.717
10.966
49.705
4.024

9.197
3.554
3.306

Wald

.000

.011
.680
.460
.780
.630

.190
.012
.170
.260

.027
.310
.350

p

1 > 2, 4
-

1 > 2, 4
-

4>1
-

Post hoc

1 > 2, 3, 4
2, 3 > 4
14.5
15.7
14.4
13.6
8.9
6.428
.093
Internalizing behavior
27.5%
18.3%
37.8%
24.9%
40.2%
5.117
.160
Relocation to the Schakel
15.7
15.2
16.0
15.0
20.5
3.493
.320
Length of stay (in months)
a
Persons with a Dutch background were persons who themselves and whose parents were born in the Netherlands; bPersons with a migration
background were persons who were born abroad and persons with at least one parent who was born abroad; cOnly DSM-IV-TR Axis-1 classifications at the start of residential care with a prevalence of > 10% are used.

Age at admission (in years)
IQ
Ethnic background
Dutch backgrounda
Migration backgroundb
Previous convicted delinquent behavior
Early onset of problem behavior
History of substance misuse
Judicial measure
Civil law/voluntary
Criminal law
Psychopathology at admissionc
Disruptive behavior disorder
Autism spectrum disorder
Attention deficit/hyperactivity disorder
Substance disorder
Reactive attachment disorder
Problem behavior at the start of care
Externalizing behavior

High
(43%)
16.3
91.4

Total
group
16.8
93.2

Table 2
Differences between the latent trajectory classes in characteristics before and during care (N = 171)
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DISCUSSION
The present study extended previous group-level studies by identifying subgroups with
varying levels of change of externalizing behavior during secure residential care. Severe
externalizing behavior at the start of care — as reported by the professional caregivers —
was common in 64% of the adolescents. This was in keeping with previous studies
(Baker et al., 2007; Connor et al., 2004; Farmer et al., 2017; Trout et al., 2008). Four classes
of adolescents with differing trajectory classes of externalizing behavior during care
were found, confirming the significance of examining variations in behavioral change
instead of solely using group-level methods. Of the four trajectory classes, two classes
had stable externalizing behavior during their residential care (the high and moderate
trajectory classes); the low trajectory class had no problematic externalizing behavior; and
the increasing trajectory class had increasing externalizing behavior during care.
The high trajectory class consisted of adolescents with the most severe problems,
both before admission and during residential care. For example, they most likely
experienced an early onset of problem behavior (before the age of 12) and were often
classified as having a disruptive behavior disorder, which are characteristics similar to
those of youth in life-course persistent trajectories (e.g., Jennings & Reingle, 2012; Moffitt,
1993; Sentse et al., 2017). Those adolescents with severe externalizing behavior during
care also had an increased risk of treatment non-completion compared with adolescents
with stable moderate externalizing behavior during care. This finding accorded with
Lee et al. (2010), who also found that the group of adolescents with stable high
externalizing behavior during care had the highest rates of unfavorable discharge. The
increased risk of treatment non-completion in this particular group might be explained
by its specific characteristics — e.g., early onset of problem behavior and a history of
substance use. These characteristics were found predictive for treatment non-completion
(De Boer et al., 2016; De Boer et al., 2017). Since the characteristics of the group with
ongoing severe externalizing problem behavior before and during care are risk factors
for persistence of delinquent behavior and other problems after discharge, prognoses for
these adolescents are adverse (López-Romero et al., 2017; Reef et al., 2010; Sentse et al.,
2017; Van der Geest & Bijleveld, 2008).
The value of investigating variations in behavioral change during residential
care was underlined by the findings from two distinct groups with a similar level of
moderate externalizing behavior at the start of residential care but with varying changes
in externalizing behavior during care. Most striking was the group whose initial moderate
externalizing problems increased during care to severe externalizing behavior, though a
similar process had been identified in earlier studies (Lee & Thompson, 2009; Mertens et al.,
2017). A possible explanation for this chance might be that the adolescents concerned
were more susceptible to peer influences and had experienced the iatrogenic effects of
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group care. The association of peer deviance and increases in externalizing behavior over
time was found especially in the period from later adolescence (Petersen et al., 2015),
which was exactly when the adolescents in the present study were admitted. A variable
that gave an indication of the degree of resistance to group pressure was available. Post
hoc analysis showed a high occurrence in all four trajectory groups (72–98%) but no
significant differences between the groups. Therefore, peer contagion was insufficient
to explain the differences between the two groups with a similar level of externalizing
behavior at the start of residential care but distinct trajectories during care.
Another possible explanation may have been that their treatment engagement
varied. Treatment engagement — defined as the effort made by the adolescents in their
treatment — has been found to be an accurate predictor of treatment outcome and
treatment non-completion (Drieschner & Verschuur, 2010; Roedelof et al., 2013).
Unfortunately, treatment engagement was not included in the present study, but it is
conceivable that adolescents with increasing externalizing behavior were less motivated
to make an effort in their treatment than adolescents with stable moderate externalizing
behavior. More research is needed on possible predictors of these two distinct trajectory
classes of adolescents so that adolescents with an elevated risk of increasing externalizing
behavior can be identified in an early stage in treatment. Early identification of adolescents
with increasing externalizing behavior during care in particular may be crucial, because
Lee et al. (2010) noted this group had an raised risk of legal involvement within the first
half year after discharge.
It might seem odd that a group with no externalizing behavior was identified in a
sample of adolescents with major psychiatric and behavioral problems that were admitted
to secure residential care. However, given the high occurrence of previous convictions
and criminal law measures in this group, it is obvious that these adolescents have been
admitted to secure residential care. Finding a group with no externalizing behavior
is in line with the results of Lee and Thompson (2009), who also found a group without
externalizing behavior. Moreover, the specific characteristics of this group — an older age
at admission and a higher percentage of persons with a migration background — match
those from the present study. In the present study, a small majority of the adolescents
without externalizing behavior during care were classified as having an autism spectrum
disorder. Among adults with autism spectrum disorders, stable low internalizing and
externalizing symptoms over time were also identified (Woodman et al., 2016). In addition,
previous studies among community samples have found trajectory classes with no or low
externalizing and/or internalizing problems as well (Oerlemans et al., 2020; Sørlie et al.,
2018), and these groups had the lowest risk of poor psychosocial outcomes (Bevilacqua
et al., 2017). More research is needed to ascertain whether the group without
externalizing behavior also had a lower risk of poor outcomes in the current population
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of adolescents admitted to secure residential care. The high percentage of treatment
completion in this group of adolescents without externalizing behavior during care is a
promising sign.
In the present study, externalizing behavior during treatment was observed as stable
or deteriorating, which is disappointing but not unexpected. The hospital, where this study
was conducted, provides highly specialized care for patients with severe and complex
psychiatric problems of whom previous (residential) care had been insufficient. For some
of these patients, stabilization is the highest attainable goal. Nevertheless, the findings of the
present study of either stable or deteriorated externalizing behavior was comparable with
the results of other studies in which staff reports were used (Jörg et al., 2012; Knorth et al.,
2008; Nijhof, Veerman, et al., 2011; Noftle et al., 2011). For example, Nijhof, Veerman, et al.
(2011) found a deterioration in externalizing problems during care according to group
worker ratings. It is well established that multiple informants — such as group workers,
adolescents, and their parents — often disagree in their perception of behavior (De Los
Reyes et al., 2013). Hence, in future studies a multi-informant approach could be considered
to obtain a more comprehensive view of behavioral change during residential care.
Clinical implications
It is worth considering what works for whom. This is the approach taken in the risk-needresponsivity model (RNR model) of Andrews and Bonta (2010). It states that the intensity
of treatment should be adjusted to the nature, extent, and severity of the problems, in a
way that matches the heterogeneity of the population. The present study only provided
insight into the severity of the problems, giving clinicians an indication of which
adolescents need the most intensive treatment. This are, as expected, adolescents with
stable high externalizing behavior during care and with an increased risk of treatment
non-completion. Follow-up research — in both the present and comparable populations —
is needed to further explore the needs of all distinct groups, and with that the appropriate
effective approaches per group.
As treatment non-completion predicts recidivism, preventing treatment noncompletion is highly significant among all adolescents in secure residential care (Lockwood
& Harris, 2015; Olver et al., 2011). In two meta-analyses on predictors of treatment noncompletion, treatment and therapist variables were found to be stronger predictors overall
than pre-treatment child and family variables (De Haan et al., 2013; Olver et al., 2011).
Examples of these treatment and therapist predictors were negative treatment attitudes,
lower levels of motivation, experience of a lower quality of therapeutic relationship, and
a lower perceived relevance of treatment. Clinicians need to be aware of such treatment
and therapist predictors so they can tackle them when they arise, particular in the group
with stable high externalizing behavior during care with an elevated risk of treatment
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non-completion. Furthermore, treatment in which routine outcome monitoring is not only
used for monitoring the patients’ progress, but also to provide feedback shows promise
in its ability to reduce rates of treatment non-completion and to improve symptom
reduction and quality of life (De Jong et al., 2014; De Jong et al., 2019; Janse et al., 2020).
Strengths and limitations
The present study’s main strength was its examination of the heterogeneity of externalizing
behavior, which it did by identifying groups of adolescents with distinct trajectories of
externalizing behavior during care. A great deal of information would have been lost if
only one average trajectory had been examined. The results would have suggested that
all adolescents experienced stable severe externalizing behavior during care. A second
strength was the use of LCGA that enabled the inclusion of measurements at all potential
time points during residential care. A third strength was the use of professional caregivers
as informants, they may have had a better insight into the externalizing behavior of
adolescents during residential care than parents (Nijhof, Veerman, et al., 2011). Despite
the great benefits of the use of professional caregivers as informants — which are the
better insight of professional caregivers and the 100% response rate — the use of
professional caregivers also had a limitation. Instruments such as the CBCL require
familiarity and extensive contact with the adolescents for a period of at least six months
(Keil & Price, 2006), as the instrument examines externalizing problems over the last
six months. The use of professional caregivers as informants can therefore lead to less
reliable results in the first months of residential care.
The present study’s second limitation was the sample size. Even though it was relatively
large for a treatment study (Weisz et al., 2005), it was rather small for the analyses. One
consequence of the small sample size was that two subgroups (i.e., increasing and low
trajectory classes) were relatively small compared with the others. This complicated statistical inter-group comparison, because any differences would have had to be very large to be
statistically significant. Moreover, the small sample size in combination with the unbalanced
number of measurements per person (because of the varying lengths of stay) resulted in
trajectory classes with less loadings at the end. Future studies with extended samples —
and therefore presumably more loadings at the end of the trajectories — may find more
differences between the classes. A third limitation of this study was the poor generalizability of the findings, because the sample was limited to one hospital for youth forensic
psychiatry and orthopsychiatry in the Netherlands. Nevertheless, the patient population in
this setting was broad, and comprised adolescents with major psychiatric problems and/or
severe behavioral problems from all over the country. A fourth limitation was the focus on
externalizing behavior; Oerlemans et al. (2020) demonstrated that both internalizing and
externalizing trajectories explain adverse future outcomes. However, they also found that
externalizing behavior was pre-dominantly related to poor early-adult functioning.
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Conclusion
As is the case with life-course developmental studies, this study clearly illustrated that (a)
the course of externalizing behavior during secure residential care can be heterogeneous;
(b) the adolescents admitted may follow distinct pathways of behavioral change during
residential care; and (c) the group of adolescents with stable severe externalizing behavior
during care was at increased risk of treatment non-completion. A valuable finding for
clinical practice was that the patients who stand to benefit the most from treatment
— adolescents with the highest rates of externalizing behavior before and during
residential care — were the least likely to complete it. Preventing treatment noncompletion, especially from this group, is an important challenge for clinicians given the
harmful and far-reaching consequences of leaving them untreated. Generally, it is worth
identifying adolescents who are not on track at an early stage, for example those with
increasing externalizing behavior during care, so that treatment can be made more
personalized. Further studies with larger samples are necessary to fill in the blanks
regarding the specific needs of adolescents in the four found trajectory classes who
exhibit differing patterns of externalizing behavior during residential care.
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ABSTRACT
Adolescents in residential care are a vulnerable population with many problems in
several life areas. For most of these adolescents, these problems persist after discharge
and into adulthood. Since an accumulation of risk factors in multiple domains increases
the likelihood of future adverse outcomes, it would be valuable to investigate whether
there are differences in life after residential care between subgroups based on multiple
co-occurring risk factors. The aim of this exploratory follow-up study is to explore
differences between young adults — classified in four risk profiles — in relation to life after
discharge from a secure residential care setting. It is hypothesised that young adults with a
profile with many risks in multiple domains will experience more problems after discharge,
such as (persistent) delinquency, compared to young adults with a profile with lower risks.
Follow-up data were collected from 46 former patients of a hospital for youth forensic
psychiatry and orthopsychiatry in the Netherlands. In order to illustrate these young
adults’ lives after discharge, self-reported outcome measures divided into five domains
(i.e., quality of life, daily life, social life, problems, and delinquency) were used. Differences
between four classes based on pre-admission risk factors, which were identified in a
previous study by latent class analysis, were explored by three (non-)parametric statistical
tests.
Life after discharge for most young adults was characterised by close friends and
a high quality of life, but also by substance abuse, professional support, debts, and
delinquency. Only a few significant differences between the classes were found, primarily
between young adults with risk factors in the individual, family, school, and peer domains
and young adults in the other three classes.
Young adults experience a high quality of life after discharge from secure residential
care, despite the presence of persistent problems. Some indications have been found that
young adults with risk factors in four domains are at greatest risk for persistent problems
in young adulthood. Because of the high amount of persistent problems, residential
treatment and aftercare should focus more on patients’ long-term needs.
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INTRODUCTION
Adolescents in residential care are a vulnerable population with many problems in several
life areas (Chung et al., 2008; Osgood et al., 2008). Usually, these adolescents have had
to deal with various adverse circumstances from an early age, for which they have often
had a rich history of provided care before they were finally admitted to residential care
(Connor et al., 2004; Lyons et al., 2009; Verbruggen et al., 2018; Verbruggen et al., 2016).
For most of these adolescents, these problems even persist in their lives after discharge
from residential care and into adulthood (Cuthbert et al., 2011; Harder et al., 2011).
Examples of such persistent problems occur in education, employment, mental health,
delinquency, financial problems, problematic alcohol and drug use, and unstable
relationships (Harder et al., 2011; Verbruggen et al., 2018; Vinnerljung & Sallnäss, 2008).
These persistent problems seem to indicate that residential treatment is not sufficient
for everyone.
Risk factors play an important role in the prediction of persistent problems, such
as delinquency (Assink et al., 2015; Murray & Farrington, 2010). Understanding how risk
factors relate to the persistence of problems remains an important challenge to improve
the effectiveness of residential treatment. Some studies have demonstrated that specific
risk factors are related to problematic life outcomes, such as early age at first conviction to
persistent delinquency (Cuthbert et al., 2011; Ståhlberg et al., 2017), history of maltreatment
to more serious delinquency (Vinnerljung & Sallnäss, 2008), more hospitalisations to future
mental health problems (Vinnerljung & Sallnäss, 2008), and substance use to conduct
problems, delinquency, and deterioration of symptoms (Boon & De Boer, 2007; Cuthbert et
al., 2011). However, most adolescents admitted to residential care are subject to not one
but multiple risk factors (Connor et al., 2004; Yampolskaya et al., 2014). Since exposure to an
accumulation of risk factors in multiple domains increases the likelihood of future adverse
outcomes (Loeber et al., 2009), a focus on co-occurring risk factors could add to our
understanding of the population of adolescents who are admitted to residential care.
Few studies have investigated whether subgroups with multiple co-occurring risk
factors differ on future outcomes (Van Domburgh et al., 2016; Yampolskaya et al., 2014).
In a study among childhood first-time arrestees, it was demonstrated that children who
displayed high levels of internalizing, externalising, peer and family problems were most
likely to show future antisocial behaviour (Van Domburgh et al., 2016). In addition, in a
study among adolescents with psychiatric problems, it was found that children with
multiple needs run the greatest risk for adverse outcomes, such as involvement with the
juvenile justice system (Yampolskaya et al., 2014). The findings of these studies, i.e., that
groups of children with multiple risk factors experienced the greatest risk for adverse
outcomes later in life, underscore the added value of investigating future outcomes for
separate subgroups with multiple co-occurring risk factors.
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Adolescents in residential care, with multiple risk factors in various domains
(Hagaman et al., 2010; Janssen-de Ruijter et al., 2017), are at substantial risk for long-term
delinquency and other problems. Identifying homogeneous subgroups in this population
may enhance insight into which young adults will experience major problems in
young adulthood. In a previous study on the same population as in the present paper,
Janssen-de Ruijter et al. (2017) identified four classes based on prominent risk factors for
(persistent) disruptive behaviour and delinquency: (1) adolescents with multiple risks in the
individual, peer, and school domains (Class 1); (2) adolescents with various risk factors in the
individual, family, peer, and school domains (Class 2); (3) adolescents with risks primarily in
the peer domain (Class 3); and (4) adolescents who experienced primarily risks in the family
domain (Class 4). Additional analyses demonstrated that adolescents in the two classes
with a profile with higher risks in more domains (Classes 1 and 2), which primarily differed
on their family risks, had more often committed multiple offences before admission than
adolescents in the other two classes with a profile with lower risks (Janssen-de Ruijter et al.,
2017). Given this reported difference in previous delinquent behaviour and in (the
amount of ) co-occurring risk factors, these classes of adolescents admitted to secure
residential care may also differ in their risks of long-term delinquency and other adverse
problems after residential care.
Even though earlier studies have identified persistent problems of young people after
residential care, less is known about how they experience the diverse aspects of their own
lives. In a study on the experiences of adolescents who have left secure residential care,
approximately all adolescents reported experiencing problems (Harder et al., 2011).
However, despite these problems, quality of life in most life domains was generally
reported as high (Harder et al., 2011). This reported high quality of life corresponds with
the findings of a study among another sample of adolescents after discharge from secure
residential care (Barendregt et al., 2015). More specifically, the findings of both studies
showed that the adolescents are most satisfied with their safety and least satisfied with
their finances (Barendregt et al., 2015; Harder et al., 2011). Another finding from the study
on the experiences of young people after residential care is that one year after discharge,
the majority of adolescents reported that they are involved in structured activities such as
work or education (Harder et al., 2011).
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Thus, previous follow-up studies have demonstrated both persistent problems and
a primarily high quality of life among young adults in their lives after residential care
(e.g., Harder et al., 2011; Ståhlberg et al., 2017). In an attempt to search for possible
explanations for young adults who experience more or fewer problems in adulthood,
earlier studies of specific populations demonstrated that subgroups with many
co-occurring risk factors have the greatest risk for negative life outcomes (Van
Domburgh et al., 2016; Yampolskaya et al., 2014). The aim of this exploratory follow-up
study is to explore differences between young adults — classified in four previously
found risk profiles (Janssen-de Ruijter et al., 2017) — with regard to their quality of life, daily
life, social life, delinquency, and other problems after discharge from a secure residential
care setting. Based on the findings of previous follow-up studies, it is hypothesised that
young adults with a profile with higher risks in multiple domains and with a history of
serious delinquency, disruptive behaviour, and substance abuse (Classes 1 and 2) will
experience more problems after discharge than young adults with a profile with lower
risks (Van Domburgh et al., 2016; Yampolskaya et al., 2014). Since no research is known that
has investigated the relationship between risk profiles and quality of life, no hypotheses
can be formulated for quality of life.
METHODS
Setting
All participants were former male patients of the Catamaran, a hospital for youth forensic
psychiatry and orthopsychiatry in the Netherlands. This secure residential care setting
offers intensive multidisciplinary treatment to adolescents and young adults aged
between 14 and 23 years. Adolescents and young adults admitted to this setting have
been sentenced under Dutch juvenile criminal law, Dutch juvenile civil law, or are admitted
voluntarily. Measures under Dutch juvenile criminal law are aimed at treatment and
rehabilitation of adolescents and young adults who have committed serious offences.
Measures under Dutch juvenile civil law are applied to adolescents whose development
is at risk and whose parents or caregivers are not capable of providing the required care.
Irrespective of the type of measure, all adolescents and young adults admitted to this
hospital display multiple severe problems in several areas of their lives and suffer from
major psychiatric problems and/or severe behavioural problems. Furthermore, many of
them have engaged in delinquent behaviour.
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Sample
The sample consisted of 46 young men who had been discharged from the hospital
between April 2009 and August 2013. Before admission, five participants were living with
one or both of their parents. The other participants were living in detention centres (two
participants), juvenile justice institutions (23 participants), or in residential/crisis care
(16 participants). All participants but one have had previous contact with mental health
services before admission to the hospital. The majority of the sample (38 participants) was
convicted of one or more offences before admission.
Half of the sample (23 participants) completed treatment before discharge (i.e.,
completers). For the other half of the participants, treatment was terminated prematurely:
eight participants terminated treatment against the advice of the clinician, six participants
were expelled and nine participants were, in accordance with the clinician, transferred
to another care setting before their treatment goals were achieved and treatment was
completed. The majority of the sample (34 participants) had some form of aftercare
immediately after discharge. After discharge, most completers went home (ten
participants) or to sheltered housing (nine participants). Less common discharge settings
among the completers were residential care (three participants) and independent living
(one participant). Among the non-completers, the most common discharge setting was
also home (nine participants). Other discharge settings were juvenile justice institutions
(four participants), residential care settings (three participants), independent living (three
participants), and other settings (two participants). For two non-completers, the discharge
setting was unknown, since they ran away from the hospital to an unknown place.
Risk profiles
The 46 young men participating in this study were part of a sample of 270 patients from
a previous study in which four risk profiles were identified by latent class analysis (LCA;
Janssen-de Ruijter et al., 2017). LCA uses categorical latent variables to explain
relationships among observed variables, which results in the identification of classes of
individuals with similar characteristics (Vermunt & Magidson, 2013b). In the previous study,
eleven co-occurring risk factors in individual, family, peer, and school domains which
were present at the time of admission to the hospital were used. Items of the Structured
Assessment of Violence Risk in Youth (SAVRY; Lodewijks et al., 2006) and the Juvenile
Forensic Profile (JFP; Brand & Van Heerde, 2010) were used to operationalise the eleven risk
factors. The individual domain contained three risk factors: hyperactivity, cognitive
impairment, and history of drug abuse. The family domain consisted of three risk factors:
exposure to violence in the home, physical/emotional abuse, and criminal behaviour of
family members. The three risk factors in the peer domain were peer rejection, involvement
in criminal environment, and lack of secondary network. The school domain comprised
two risk factors: low academic achievement and truancy.
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Based on fit indices, the four-class solution (see Figure 1) best fit the data. Class 1
(n = 119) represented adolescents with risk factors in three domains; i.e., the individual
(drug abuse), peer (involvement in criminal environment), and school (truancy) domains.
Adolescents in Class 2 (n = 70) had risk factors in all four domains, such as drug abuse in the
individual domain, physical/emotional abuse in the family domain, involvement in criminal
environment in the peer domain, and truancy in the school domain. Class 3 (n = 49) had
the lowest risks overall, yet they had the highest risk for peer rejection compared to the
adolescents in the other classes. Finally, Class 4 (n = 32) represented adolescents with risk
factors primarily in the family domain (e.g., physical/emotional abuse and exposure to
violence in the home). Characteristics of adolescents in Classes 1 and 2 were rather similar,
for example substance use and delinquent behaviour before admission were both common
in adolescents in these classes. The main difference between these two classes was the high
number of family risk factors in Class 2. The adolescents in Classes 3 and 4 had distinctive
characteristics, such as the highest prevalence of autism spectrum disorders and sex
offences in Class 3, and the highest percentage of no previous convictions in Class 4.
Figure 1
Four-class solution (N = 270; Janssen-de Ruijter et al., 2017)
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Procedure
Inclusion criteria were: (1) being 18 years or older at the time of the exploratory follow-up
study, and (2) admitted between April 2005 and October 2013 with a minimum stay of
three months. Patients discharged before April 2009 were excluded, because information
about these patients had not been transferred to the digital patient database introduced
in April 2009. Of all former patients, 144 fulfilled these inclusion criteria. Seventeen former
patients could not be reached at the time of follow-up, despite extensive searches, and
two patients were deceased. Therefore, the eligible sample consisted of 125 male former
patients of which 46 (37%) were included (see Figure 2). The other 79 former patients
refused to participate for the following reasons: lack of time (five persons), because they
did not want to think back on their experience in care (13 persons), because they did not
feel like it (24 persons), and because there was no financial reward (two persons). The
remaining 35 former patients gave no reason for refusal. Differences between the
included sample (n = 46) and excluded sample (n = 79) were investigated for the following
background and discharge variables: length of stay at the hospital, time after discharge,
age at the time of the follow-up study (FU-study), ethnicity, the absence of previous
convictions, early onset of problem behaviour, discharge placement, completer, and
classifications at discharge. Having an attention deficit/hyperactivity disorder at discharge
was the only significant difference between the included sample (39%) and the excluded
sample (19%; F(1, 143) = 6.595, p = .011).
Figure 2
Flowchart
Total sample (N = 144)

Sample of eligible former
patients (n = 125)

Profile 1
(n = 57)

Profile 2
(n = 32)

Profile 3
(n = 23)

Profile 4
(n = 13)

79 former patients refused to participate
Profile 1
(n = 20)

Profile 2
(n = 9)

Profile 3
(n = 12)

Profile 4
(n = 5)
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Of the 46 participants, twenty participants were classified in Class 1, nine participants
in Class 2, twelve in Class 3, and five participants were classified in Class 4. No significant
differences in the participation rates of the four classes between the eligible sample of 125
former patients and the included sample of 46 former patients were found.
At least one year after discharge from the hospital, all former patients who matched
the inclusion criteria were sent a letter which explained the aim of the study. In addition,
the letter contained a notification that the researcher was going to contact the former
patient one week later. In this phone call, the researcher was able to clarify, if necessary,
the goal of the FU-study and could ask the former patient for his willingness to participate.
If the former patient could not be reached by phone, a second letter was sent with a reply
card and envelope. On the reply card, the former patient could fill in whether he wanted to
engage in the study or not and he was asked for his telephone number in case he wished to
participate. The letter also contained the researcher’s telephone number and e-mail address
to allow the former patient to contact the researcher via telephone, WhatsApp, or e-mail.
In cases where no address and only a telephone number was retrieved, the researcher
called the former patient to briefly explain the study. Afterwards, the researcher asked for
his permission to send an information letter. If the former patient immediately declared
that he did not wish to participate, he was not contacted again. In cases where no contact
information at all could be retrieved, an Internet search was conducted in order to find a
way to contact the former patient; for instance, by means of social media. The recruitment
of participants was carried out by one researcher.
The FU-study consisted of questionnaires and a structured interview, and was
conducted at a public location, the participant’s home, or a(n) (judicial) institution. The
interviews for the FU-study were, after a short training, conducted by two researchers and
a trainee. The interviewers took extensive notes during the interviews in the presence
of the participants. Before the interview, a verbal and written explanation of the study
was once again provided and participants were fully assured of their anonymity. Written
informed consent was obtained from each participant. In total, completion of the
questionnaires and the interview took about 1.5 hours.
The proposal of the FU-study was submitted to the institutional review board (IRB) of
GGzE, the Institute of Mental Health Care. On 15 January 2013, the IRB concluded that this
study was in accordance with the prevailing medical ethics in the Netherlands. In addition,
they declared that the study did not fit the conditions of the Medical Research Involving
Human Subjects Act and, therefore, that no additional examination by a medical ethical
committee was required for this study

ASR
ASR

Quality relationship with
mother

Quality relationship with
father

Compared with others, how well do you get
along with your father?

Did one of your friends have contact with police
or justice authorities in the past year?
Compared with others, how well do you get
along with your mother?

Have you had (other) relationships since your
discharge from the hospital?
Approximately how many close friends do you
have? (Do not include family members)

Interview

Interview

Do you have a relationship at this time?

Do you receive social security benefits?

What is your work situation?

Question
12 subjective questions
Total mean score
With whom do you live?

Interview

Delinquent peers

MANSA

Social security benefits

ASR

MANSA

Structured activities

Intimate relatonship at the
time of the FU-study
Intimate relationship after
discharge
Number of close friends

MANSA

Living situation

Daily life

Social life

Instrument
MANSA

Domain
Variable
Quality of life Quality of life

Table 1
Operationalisation of the measurements
Scores
0 = low to average scores (scores 4 or lower)
1 = high scores (scores higher than 4)
0 = independent living (alone, with a partner, with
peers)
1 = living with (foster) family (with own parents,
with foster parents, with another family)
2 = residential care facilities (judicial institutions,
sheltered housing, psychiatric hospitals,
residential care)
0 = no structured activities (unemployment, work
in prison, intention of new studies in the future)
1 = structured activities (education, work,
sheltered employment, volunteer work)
0 = no social security benefits
1 = social security benefits
0 = no
1 = yes
0 = no
1 = yes
0 = none
1 = one to three
2 = four or more
0 = no
1 = yes
0 = worse than average
1 = average
2 = better than average
0 = worse than average
1 = average
2 = better than average
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If yes, which type of offence(s) did you commit?

Interview

Violent offencesa after
discharge
Non-violent offencesa after
discharge
Interview

Interview

Interview

Professional support

Offences after discharge

On how many weekdays (Monday to Thursday)
do you usually drink alcohol?
On how many weekend days (Friday to Sunday)
do you usually drink alcohol?
How often have you used cannabis (marijuana)
or hash in the last 12 months?
How often have you used cocaine (coke or
white) or heroin (horse, smack, or brown) in the
past 12 months?
How often have you used XTC (ecstasy, MDMA),
magic mushrooms, amphetamines (uppers, pep,
or speed), or GHB in the past 12 months?
Do you receive any professional support at this
time?
Have you committed one or more offences after
discharge for which you were or were not
convicted, or which are unknown to the police?
If yes, which type of offence(s) did you commit?

Substance use
questionnaire

Substance abuse

Do you have debts at this moment?

Interview

Debts

Internalising and externalising syndrome scales

ASR

Problem behaviour

0 = no violent offences
1 = yes, one or more violent offences
0 = no non-violent offences
1 = yes, one or more non-violent offences

0 = no
1 = yes
0 = no
1 = yes

0 = no problems (raw scores in the normal range)
1 = problems (raw scores in the borderline or
clinical range)
0 = no
1 = yes
0 = no (soft drug and alcohol use less than four
days a week, and hard drug use less than two
days a week)
1 = yes (soft drug or alcohol use at least four days
a week, and/or hard drug use more than two days
a week)
999 = missing (alcohol, soft drug and/or hard
drug use missing and the other variable(s) scored
no)

a
The difference between violent and non-violent offences was based on the definition of violence in the Structured Assessment of Violence Risk in Youth (SAVRY):
“Violence is a deed of abuse or physical violence sufficient to cause an injury to one or more persons (for instance, cuts, bruises, bone fractures, death, et cetera),
no matter whether this injury really occurred or not; every form of sexual assault; or threat with a weapon. In general, these deeds need to be sufficiently serious to
(could) have led to prosecution for criminality.” (Lodewijks et al., 2006).

Delinquency

Problems
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Instruments
To outline the young adults’ life after residential care, a large number of variables was
used and these were divided into five categories; i.e., quality of life, daily life, social life,
problems, and delinquency. These variables were operationalised based on the following
questionnaires and the interview from the FU-study (see Table 1).
The Manchester Short Assessment of Quality of Life (MANSA; Van Nieuwenhuizen et al.,
2017) consists of demographic items and twelve subjective questions. The subjective
questions cover satisfaction with, for example, financial situation, leisure activities, and
personal safety. The questions were rated on a 7-point Likert scale, ranging from 1 (couldn’t
be worse) to 7 (couldn’t be better). The Dutch manual of the MANSA describes good
reliability and validity for several populations including patients with severe psychiatric
problems (Van Nieuwenhuizen et al., 2017). In this study, Cronbach’s alpha of the twelve
subjective questions was .82.
The Adult Self Report (ASR) is a self-report questionnaire for adults aged 18 to 59
(Achenbach & Rescorla, 2003) that measures behaviour in the last six months. The list
consists of two broadband scales: internalising and externalising problem behaviour.
In the list, all items were scored on a 3-point Likert scale: 0 = not true, 1 = somewhat or
sometimes true, and 2 = very true or often true. Scores on the broadband scales can be
categorised into three ranges: normal range, borderline range, and clinical range. In this
study, Cronbach’s alpha of the internalising broadband scale was .93 and Cronbach’s alpha
of the externalising broadband scale was .89.
The Substance Use Questionnaire was derived from the Juvenile Crime Monitor (JCM)
of the WODC, Ministry of Security and Justice in the Netherlands (Van der Laan & Blom,
2006). The substance use questionnaire consists of ten questions about alcohol and drug
use; e.g., on how many weekdays (Monday to Thursday) do you usually drink alcohol?
The Follow-Up Interview is a structured interview with 17 primarily closed-ended
questions, which explore remaining issues about daily life, social network, delinquency,
and professional support. Examples of questions were whether the participant had any
debts and whether the participant received any professional support at that time.
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Statistics
First, a skewness-kurtosis test in SPSS 19.0 (Statistical Packages for the Social Sciences 19.0
for Windows, 2010) was used to determine normality of the dependent variables. Second,
to determine the significance (p < .05) of the encountered differences between the four
classes, three (non-) parametric statistical tests were conducted. The Fisher’s exact test was
conducted for nominal dependent variables. For ordinal dependent variables and nonnormally distributed continuous dependent variables, the Kruskal-Wallis one-way analysis
of variance was conducted. For normally distributed continuous dependent variables,
analysis of variance (ANOVA) was conducted with Bonferroni correction to correct for
multiple testing. While the three (non-)parametric statistical tests point at overall
significant differences between the four classes, class-specific adjusted residuals were
used to see where the differences occur. An adjusted residual above 1.96 or below -1.96
indicates the value in a specific class is, respectively, larger or smaller than the values of the
other classes. Significance tests are primarily used to eliminate variables of lesser interest.
Therefore, the alpha level was not adjusted for multiple testing (e.g., using a Bonferroni
correction) because much stricter alpha levels would potentially hide possibly interesting
correlates of the encountered classes.
RESULTS
Sample description
The total group had an average age of 21.9 (range = 18–27) at the time of the FU-study
and their average time after discharge was approximately three years with a range of one
to six years after discharge. With regard to their stay at the hospital, the average length of
stay was 20.2 months and approximately half of the patients were sentenced under Dutch
juvenile criminal law (46%). The average age at admission was 16.8 (range = 14–21). The
majority of the patients (83%) was convicted of one or more offences before admission
and 59% of the total group had an early onset of problem behaviour (before age 12). After
discharge, most patients (77%) went to a less restrictive place (e.g., to family or sheltered
housing). More sample characteristics are displayed in Table 2.
Differences between the four classes were found in psychopathology at discharge
(autism spectrum disorder: χ2 = 12.513, p = .004, substance disorder: χ2 = 8.579, p = .022,
reactive attachment disorder: χ2 = 13.826, p = .001) and in completers (χ2 = 11.223,
p = .008). At discharge, most young adults in Class 3 (75%) were classified with autism
spectrum disorder. Substance disorders were only classified in Classes 1 and 2. Reactive
attachment disorders were most classified in young adults in Classes 2 and 4. Toward
completed treatment at discharge, the majority of the young adults in Class 3 (83%)
were completers, whereas the majority of the young adults in Class 2 (89%) terminated
treatment prematurely.

Total group
(N = 46)
M (SD)
20.2 (11.8)
39.2 (16.7)
16.8 (1.6)
21.9 (2.4)
n (%)

Class 1
(n = 20)
M (SD)
19.6 (11.4)
39.7 (18.2)
16.4 (1.3)
21.4 (1.9)
n (%)

Class 2
(n = 9)
M (SD)
26.1 (16.7)
38.2 (17.5)
18.1 (2.0)
23.7 (3.2)
n (%)

Class 3
(n = 12)
M (SD)
19.1 (7.9)
35.4 (13.2)
16.7 (1.7)
21.3 (2.2)
n (%)

Class 4
(n = 5)
M (SD)
14.8 (10.2)
47.6 (18.7)
16.8 (0.8)
22.0 (2.4)
n (%)
F = 1.169
χ2 = 2.640
χ2 = 5.321
F = 2.393

χ2/F

.333
.451
.150
.082

p

.084
Judicial measure
χ2 = 9.784
21 (46%)
5 (25%) ↓
7 (78%) ↑
7 (58%)
2 (40%)
Criminal law
Civil law
21 (46%)
13 (65%) ↑
2 (22%)
3 (25%)
3 (60%)
Voluntary
4 (9%)
2 (10%)
0 (0%)
2 (17%)
0 (0%)
15 (33%)
6 (30%)
6 (67%) ↑
1 (8%)
2 (40%)
χ2 = 5.916
.104
Immigrants (1st or 2nd generation)b (n = 41)
.849
No previous convictions
8 (17%)
3 (15%)
1 (11%)
3 (25%)
1 (20%)
χ2 = 1.130
.319
Early onset of problem behaviour (< 12 years)
27 (59%)
9 (45%)
7 (78%)
7 (58%)
4 (80%)
χ2 = 3.591
Psychopathology at dischargec
.103
Disruptive behaviour disorder
17 (37%)
7 (35%)
6 (67%) ↑
4 (33%)
0 (0%)
χ2 = 5.992
.004
Autism spectrum disorder
20 (44%)
10 (50%)
1 (11%) ↓
9 (75%) ↑
0 (0%) ↓
χ2 = 12.513
.269
Attention deficit/hyperactivity disorder
18 (39%)
10 (50%)
1 (11%)
5 (42%)
2 (40%)
χ2 = 4.064
.022
Substance disorder
11 (24%)
7 (35%)
4 (44%)
0 (0%) ↓
0 (0%)
χ2 = 8.579
.001
Reactive attachment disorder
10 (22%)
2 (10%)
5 (56%) ↑
0 (0%)↓
3 (60%) ↑
χ2 = 13.826
34 (74%)
17 (85%)
5 (56%)
8 (67%)
4 (80%)
χ2 = 2.111
.615
Less restrictive discharge placementd (n = 44)
23 (50%)
9 (45%)
1 (11%) ↓
10 (83%) ↑
3 (60%)
χ2 = 11.223
.008
Completere
a
All information in this table is derived from the electronic patient database of the hospital; b1st and 2nd generation immigrants were
operationalised as persons who were born abroad themselves and persons with at least one parent who was born abroad; cPsychopathology at
discharge is derived from the, at the time of discharge, most recent DSM-IV-classifications from the patient database; dA less restrictive discharge
placement was operationalised as a discharge to home, other family or friends, sheltered housing, independent living, homeless, or foster care;
e
Completer was operationalised as a completed treatment in which all treatment goals were achieved; ↑Adjusted residual > 1.96: higher value
than expected; ↓Adjusted residual < -1.96: lower value than expected.

Length of stay at the hospital (in months)
Time after discharge (in months)
Age at admission
Age at the time of the FU-study

Table 2
Sample descriptiona (N = 46)
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19 (95%)
16 (80%)
16 (80%)
17 (85%)
15 (75%)
16 (80%)
16 (80%)
14 (70%)
10 (50%)
9 (45%)
13 (65%)
10 (50%)
18 (90%)
M (SD)
5.0 (0.9)

20 (44%)
40 (87%)
M (SD)
5.0 (0.8)

Class 1
(n = 20)

41 (89%)
38 (83%)
37 (80%)
37 (80%)
36 (78%)
34 (74%)
32 (70%)
32 (70%)
27 (59%)
25 (54%)
25 (54%)

Total group
(N = 46)

5 (56%)
7 (78%)
M (SD)
4.8 (0.8)

8 (89%)
7 (78%)
6 (67%)
7 (78%)
7 (78%)
6 (67%)
4 (44%)
5 (56%)
7 (78%)
5 (56%)
3 (33%)

Class 2
(n = 9)

3 (25%)
11 (92%)
M (SD)
5.3 (0.7)

11 (92%)
11 (92%)
11 (92%)
10 (83%)
11 (92%)
8 (67%)
9 (75%)
8 (67%)
9 (75%)
9 (75%)
7 (58%)

Class 3
(n = 12)

2 (40%)
4 (80%)
M (SD)
4.9 (0.8)

3 (60%) ↓
4 (80%)
4 (80%)
3 (60%)
3 (60%)
4 (80%)
3 (60%)
5 (100%)
1 (20%)
2 (40%)
2 (40%)

Class 4
(n = 5)

2.630
1.813
χ2
2.308

4.331
1.281
2.194
1.986
2.558
1.274
4.056
2.880
5.640
3.219
3.015

χ2

.460
.645
p
.511

.157
.806
.568
.640
.443
.829
.257
.424
.120
.346
.396

p

a

High scores were operationalised by a score greater than 4 on the MANSA 7-point rating scale; ↓Adjusted residual > 1.96: higher value than expected;
↑Adjusted residual < -1.96: lower value than expected.

Total mean score MANSA

High scoresa on
Personal safety
Number and quality of friendships
Leisure activities
Physical health
Mental health
Persons the person lives with (or living alone)
Accommodation
Sex life
Relationship with family (n = 45)
Life as a whole
Job (or sheltered employment, or
training/education, or unemployment/
retirement)
Financial situation
Total mean score MANSA

Table 3
Quality of life after discharge (N = 46)
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Quality of life
In the total group, approximately all young adults (87%) reported a high quality of life at the
time of the FU-study, measured by the mean score of the twelve questions of the MANSA
(see Table 3). The majority of the young adults also reported high scores on most separate
questions; e.g., on the number and quality of friendships, leisure activities, personal safety,
and physical and mental health. On life as a whole, job situation, and financial situation,
young adults less often reported a high score (44–54%).
No overall significant differences were found between the young adults in the four
classes with regard to high scores on the twelve subjective questions and on the total
mean score of the MANSA. The adjusted residuals did differ on one subjective question:
young adults in Class 4 had less often than expected a high score on personal safety (60%).
Daily life
Of the total group, slightly more than half of the young adults (54%) received social security
benefits at the time of the FU-study (see Table 4). As for living situation, nearly half of the
young adults (48%) lived independently at the time of the FU-study, while the other half
was equally divided between living with a (foster) family (26%) and living in residential care
facilities (26%).
One overall significant difference was found between the young adults in the four
classes regarding daily life: structural activities (which were scored present in the case
of education, work, sheltered employment, and volunteer work) did differ between the
four classes (χ2 = 9.274, p = .020). Young adults in Class 2 had less often than expected
structured activities (22%).
Table 4
Daily life after discharge (N = 46)
Living situation
Independent living
Living with (foster) family
Residential care facilities
Structured activities
Social security benefits

Total group
(N = 46)

Class 1
(n = 20)

Class 2
(n = 9)

Class 3
(n = 12)

Class 4
(n = 5)

22 (48%)
12 (26%)
12 (26%)
30 (65%)
25 (54%)

11 (55%)
6 (30%)
3 (15%)
15 (75%)
10 (50%)

4 (44%)
1 (11%)
4 (44%)
2 (22%)↓
5 (56%)

5 (42%)
4 (33%)
3 (25%)
10 (83%)
6 (50%)

2 (40%)
1 (20%)
2 (40%)
3 (60%)
4 (80%)

χ2

p

4.266

.679

9.274
1.545

.020
.696

↑Adjusted residual > 1.96: higher value than expected; ↓Adjusted residual < -1.96: lower value than expected.
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Social life
In the total group, approximately all young adults reported having at least one close friend
at the time of the FU-study: 57% reported having one to three close friends and 41%
reported having four or more close friends at the time of the FU-study (see Table 5). Less
than half of the young adults (41%) reported having delinquent peers. With regard to
intimate relationships, two-thirds of all young adults reported that they had an intimate
relationship in the period after discharge, while one-third still had an intimate relationship
at the time of the FU-study. As for relationships with their parents, the majority of the
young adults reported having contact with their mother (85%) and/or father (74%). The
quality of the relationship with mother and father was usually reported as at least average.
In relation to intimate relationships and friendships, no overall significant differences
between the four classes were found. However, according to the adjusted residuals, young
adults in Class 2 reported more often than expected delinquent peers (78%). With regard
to relationships with their parents, one overall significant difference between the four
classes was found — specifically, having contact with their father (χ2 = 7.475, p = .040).
Young adults in Class 3 had more often than expected contact with their fathers (100%).
Regarding the quality of the relationship, the adjusted residuals did differ for father:
young adults in Class 3 reported less often than expected a worse than average relationship
with their fathers (8%).
Table 5
Social life after discharge (N = 46)

Total group Class 1
(N = 46) (n = 20)
31 (67%) 12 (60%)

Class 2
(n = 9)
6 (67%)

Class 3
Class 4
χ2
p
(n = 12) (n = 5)
8 (67%) 5 (100%) 2.737 .482

Intimate relationship after
discharge
15 (33%) 8 (40%) 1 (11%) 4 (33%) 2 (40%) 2.599 .514
Intimate relationship at the time of
the FU-study
1.309 .727
Number of close friends
1 (2%)
1 (5%)
0 (0%)
0 (0%)
0 (0%)
None
One to three
26 (57%) 12 (60%) 4 (44%) 7 (58%) 3 (60%)
Four or more
19 (41%) 7 (35%) 5 (56%) 5 (42%) 2 (40%)
Delinquent peers
19 (41%) 7 (35%) 7 (78%)↑ 4 (33%) 1 (20%) 6.077 .100
39 (85%) 16 (80%) 8 (89%) 10 (83%) 5 (100%) 1.017 .937
Contact with mother
3.985 .734
Quality relationship with mother (n = 39)
11 (24%) 4 (20%) 2 (22%) 2 (10%) 3 (60%)
Worse than average
Average
16 (35%) 7 (35%) 3 (33%) 4 (20%) 2 (40%)
Better than average
12 (26%) 5 (25%) 3 (33%) 4 (20%) 0 (0%)
34 (74%) 12 (60%) 7 (78%) 12 (100%)↑ 3 (60%) 7.475 .040
Contact with father
7.186 .280
Quality relationship with father (n = 34)
12 (26%) 6 (30%) 4 (44%) 1 (8%)↓ 1 (20%)
Worse than average
Average
8 (17%) 2 (10%) 1 (11%) 4 (33%) 1 (20%)
Better than average
14 (30%) 4 (20%) 2 (22%) 7 (58%) 1 (20%)
↑Adjusted residual > 1.96: higher value than expected; ↓Adjusted residual < -1.96: lower value than expected.
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Problems
Of the total group, about a third of all young adults (35%) reported internalising and/or
externalising problem behaviour at the time of the FU-study (see Table 6). In addition,
about half of the young adults (48%) reported substance abuse and more than half of the
young adults (60%) reported debts at the time of the FU-study. The majority of all young
adults (70%) had professional support at the time of the FU-study.
Overall, no significant differences between the classes were found regarding
problems after discharge. Although, adjusted residuals differed for two variables: debts
and substance abuse. Young adults in Class 1 reported less often than expected debts
(42%). Furthermore, young adults in Class 3 reported less often than expected substance
abuse (18%).
Table 6
Problems after discharge (N = 46)

Total group Class 1
Class 2
Class 3
Class 4
χ2/F
p
(N = 46)
(n = 20)
(n = 9)
(n = 12)
(n = 5)
2 (17%) 3 (60%) 7.091 .056
Internalising problem behavioura 16 (35%) 10 (50%) 1 (11%)
8 (40%)
3 (33%)
2 (17%) 3 (60%) 3.389 .356
Externalising problem behavioura 16 (35%)
27 (59%) 8 (40%)↓ 7 (78%)
8 (67%) 4 (80%) 4.419 .225
Debts (n = 45)
19 (41%)
9 (45%)
6 (67%) 2 (17%)↓ 2 (40%) 5.745 .108
Substance abuse (n = 40)
32 (70%) 13 (65%) 6 (67%)
9 (75%) 4 (80%)
.708
.966
Professional support
a
Internalising and externalising problem behaviour were operationalised by scores of the ASR in the
borderline and clinical range; ↑Adjusted residual > 1.96: higher value than expected; ↓Adjusted residual
< -1.96: lower value than expected.

Delinquency
Of the total group, more than half of the young adults (57%) reported that they had
committed one or more offences after discharge (see Table 7). Of the young adults who
reported offences after discharge, 79% reported non-violent offences and 67% (also)
reported violent offences.
With regard to delinquency after discharge, no overall significant differences between
the classes were found. Adjusted residuals indicated that young adults in Class 2 reported
more often than expected violent offences after discharge (100% of the young adults in
Class 2 who reported offences after discharge).
Table 7
Delinquency after discharge (N = 46)

Total group Class 1
Class 2
Class 3
Class 4)
χ2
p
(N = 46)
(n = 20)
(n = 9)
(n = 12)
(n = 5)
26 (57%) 10 (50%) 7 (78%) 6 (50%)
3 (60%)
2.265 .558
Offences after discharge
16 (62%)
6 (60%) 7 (100%)↑ 1 (17%)
2 (67%) 6.796 .059
Violent offences
19 (73%)
7 (70%) 6 (86%) 5 (83%)
1 (33%) 2.982 .398
Non-violent offences
↑Adjusted residual > 1.96: higher value than expected; ↓Adjusted residual < -1.96: lower value than expected.
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DISCUSSION
In this exploratory follow-up study, life after discharge from secure residential care was
explored in young adults whose youth was characterised by adverse life events, problem
and delinquent behaviour, and often extensive care trajectories. Life after discharge was
examined by self-reported quality of life, daily life, social life, delinquency, and other
problems. The findings of this exploratory study show a twofold picture. On the one hand,
the majority of the young adults reported high levels of satisfaction with several aspects
of their lives, such as personal safety, friendships, health, and living conditions. Most
young adults reported having a life with structured activities, close friends, contact with
parents, and they were mostly living with family or independently. On the other hand,
these young adults still experienced problems in their young adulthood, especially
substance abuse, financial problems, and delinquency. Furthermore, the majority of the
young adults were still receiving professional help at the time of the follow-up study. This
portrayal of both a high quality of life and persistent problems is in line with the findings
of earlier studies of more specific populations (e.g., Harder et al., 2011; Verbruggen et al.,
2018).
Based on previous research, it was expected that young adults would experience
persistent problems in multiple life domains after their discharge from residential care.
The current study found persistent problems after secure residential care — i.e., substance
abuse, financial problems (debts and social security benefits), and delinquency — which
correspond with previous findings of problems experienced by young adults after
residential care (Ståhlberg et al., 2017; Verbruggen et al., 2018). For example, the high
prevalence of debt is a serious problem because it is highly associated with delinquency
in general, and also with serious offending and life-course-persistent offending in
particular (Hoeve et al., 2014). The other problems — delinquency and substance abuse,
which often emerge in adolescence prior to residential care (Janssen-de Ruijter et al.,
2017) — turned out to be persistent and not easily solved by residential care or within
the following few years. The majority of the young adults in this study still received
professional support after residential care, possibly because of these persistent problems.
In contrast to the persistent problems, young adults described their social lives as
being surrounded by friends, family, and sometimes a partner. In previous follow-up
studies, it was also found that participants had much contact with friends after discharge,
that only a few had delinquent friends one year after discharge (Harder et al., 2011) and
that the majority had a stable relationship after residential care (Verbruggen et al., 2018).
Furthermore, young adults in this study reported a high quality of life. This finding is
in line with the results of previous studies that young adults were highly satisfied with
several domains of their lives after discharge from secure residential care (Barendregt et al.,
2015; Harder et al., 2011). More specifically, young adults in the current study generally
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were most satisfied with their personal safety and least satisfied with their financial
situation, which also corresponds with the findings of previous studies (Barendregt et al.,
2015; Harder et al., 2011). It is worth noting that, although the majority of young adults
reported a high quality of life for most life domains, only 54% of the young adults also
reported a high score on the specific question about ‘life as a whole’. One explanation
could be that not all domains that are important in the lives of the young adults appear
in the questionnaire used in this study. In a qualitative study by Swerts et al. (2017) on the
personal perspectives of adolescents in residential care on quality of life, it was found
that the domains considered most important to a good quality of life were interpersonal
relations, emotional well-being, material well-being, and personal development. In
particular, emotional well-being (which involves positive experiences, coping with
emotions, and relaxing) and personal development (which includes, for example, talent
and strengths) are not part of the domains investigated in this study.
A challenge in this and previous follow-up studies among complex and broad
populations is the heterogeneity of those populations. In order to face this challenge,
in this follow-up study, differences between four homogeneous subgroups within this
heterogeneous sample were explored. It was hypothesised that young adults with risk
factors in three and four domains (Classes 1 and 2) — with a history of serious delinquency,
conduct problems, and substance abuse — experienced more problems after discharge.
This hypothesis was only partly confirmed in this study; only a few significant differences
between Class 2 and the other classes were found. The few differences that were found
between the classes could be due to the small number of young adults in each class,
which can complicate the findings of significant differences between the classes.
Otherwise, the adjusted residuals did indicate a number of notable differences between
the four classes, primarily between Class 2 and the other classes. For example, young adults
in Class 2 reported less structured activities, reported having delinquent peers more often
and reported more often violent offences after discharge compared with the young adults
in other classes. This could be explained by the cumulative risk hypothesis, which states
that the quantity (the accumulation of risk factors) rather than the quality of risk factors
is most predictive of developmental outcomes (Rutter, 1979; Sameroff, 2000). Although
this hypothesis could explain the more problematic lives of young adults in Class 2, it does
not clarify why young adults in Class 1, who also had risk factors in multiple domains,
have a lower risk for problems in young adulthood than young adults in Class 2. The main
difference between these classes is a history of maltreatment, which is only present in
the class with the most problematic life after residential care (Class 2). Previous studies
have demonstrated the predictive value of child maltreatment on delinquency and on less
probability of employment (e.g., Bender, 2010; Currie & Widom, 2010). A follow-up study
of the differences between young people who were placed in care for behavioural
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problems versus those placed in care for other reasons found that next to the elevated
risks of behavioural problems on negative long-term outcomes, a history of maltreatment
had an independent influence on outcomes such as delinquency (Vinnerljung & Sallnäss,
2008). This could also be the case in this study, where the presence or absence of a history
of maltreatment could make a difference in the amount of problems in young adulthood
on top of the dose-response relationship to the number of risk factors.
The knowledge acquired about life after discharge for young adults and the
differences between classes may have implications for clinical practice. The persistent
problems in young adulthood indicate that current residential care does not sufficiently
fit the individual needs of young adults in the short and long term. The insight acquired
into the differences in life after discharge of young adults in the differing classes could
help to adapt treatment for young adults in these classes. For example, for young adults in
Class 2, whose problems after residential care appear to be most persistent, intensive
treatment including a focus on strengthening their position in the labour market seems
appropriate. Creating the best conditions for employment in adulthood could have an
additional effect on diminishing substance abuse in young adulthood (Kendler et al.,
2017). Furthermore, the innovative Project Life training programme may reduce the risk
for re-offending, in particular among those young adults in Class 2. In Project Life (Gerrits &
Hoeymans, 2019), based on a recovery-oriented peer run course for adults (Van GestelTimmermans et al., 2012), young vulnerable people are challenged to discover their own
strengths, possibilities, and future perspectives. Having a clear future perspective seemed
to be an important motivation for adolescents to change their former harmful lifestyle
(Van Hecke et al., 2019). In addition, for peer-rejected young adults with an autism
spectrum disorder (Class 3) who have few risk factors before admission and appear
to have a lower risk for problems in their young adulthood than young adults in the
other classes, treatment should focus primarily on their psychopathology. For young
adults in this class, the innovative communication and reflection tool Brain Blocks (Van
de Ven & Erisman, 2019) can be used to improve social-emotional skills by restoring
communication between adolescents and their environment. The importance of good
communication during treatment, or feeling closely connected to and supported
by staff members and other adolescents, is highlighted in a qualitative study from a
client-centered perspective in which adolescents described warm human contact as
the most important aspect during stay to achieve a better life (Van Hecke et al., 2019).
Overall, the findings of this exploratory follow-up study indicate that residential care
should, for every person, focus (more) on (the prevention of ) financial problems, since
debt is a substantial problem after discharge and young adults felt less satisfied with
their financial situation. Moreover, financial problems are associated with delinquency
(Hoeve et al., 2014). Finally, it is essential to adjust aftercare to the specific needs of persons
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discharged from residential care, so that the skills acquired during residential care can
be enhanced when the person returns to society. This is important because the period
after discharge from residential care is a critical period in which the risk for continued
delinquent behaviour is increased. Prior research has found that an appropriate aftercare
setting could enhance long-term success after residential care (James et al., 2013; Trout et
al., 2014).
The present study contributes to the existing literature as it provides a comprehensive
picture of young male adults’ life after discharge from secure residential care, both for
the total group and, exploratory, for differing classes. Exploring differences between
subgroups within a heterogeneous population of young adults after secure residential
care is of clinical relevance, since insight into these differences could help adjusting
treatment to the specific needs of each subgroup. Nevertheless, there are limitations that
need to be considered. Presumably, the most influential limitation is the small sample size
of the four classes, which may have limited the ability to detect statistically significant
differences between the classes. Given the differences in percentages between the classes
on multiple variables and the high adjusted residuals, it is conceivable that there are actually
more differences between the classes than the overall tests currently show. In contrast, an
advantage of the small sample size is that the differences that were found have a great
certainty. Another limitation to consider is that of the generalisability of the findings,
because of (a) the low response rate of participants in this study and (b) the fact that the
sample of this study comprised only young men discharged from the same residential
care setting. Nevertheless, the patient population of this secure residential care setting is
broad and comprises adolescents and young adults with major psychiatric problems and/
or severe behavioural problems from all over the country. Of the assessed background
and discharge characteristics, only one significant difference was observed between the
included and excluded sample (i.e., the classification of attention deficit/hyperactivity
disorder at discharge). Since no information on life after discharge and functioning of the
young adults in the excluded sample was available, differences on these aspects could not
be compared. Therefore, some vigilance in generalising the findings to broader samples
of young adults after secure residential care is appropriate. The third limitation is the
broad range of time after discharge (i.e., one to six years). Previous studies with divergent
follow-up periods obviously showed differences in multiple outcome measures (for
example, for living situation; see Harder et al., 2011; Verbruggen et al., 2018); hence, it is
expected that the broad time range of this study may have obfuscated the outcomes.
With these three limitations in mind, it is recommended that future research include larger
groups that have been discharged from multiple residential care settings and investigate
their life after discharge based on several outcomes with one or more defined follow-up
periods. Then, the broad overview of the lives after discharge of young adults after
residential care from this explorative follow-up study could be confirmed and extended.
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In conclusion, young adults with major psychiatric problems and complex
disruptive behaviours, who have mostly had an extensive history of care, experience
persistent problems in their young adulthood. Therefore, a strong recommendation is that
residential treatment and aftercare should focus (more) on the persistent problems of all
young adults, using promising innovative treatment programmes such as Brain Blocks and
Project Life. Despite these persistent problems, young adults reported a high quality of
life after discharge from secure residential care. From the comparison between the four
classes, there are some indications that young adults in Class 2 (with risk factors in all four
domains) run the greatest risk for long-term problems. However, future research, with
a larger sample and a longer and fixed follow-up period, is needed to further investigate
the differences between subgroups and to examine how the persistent problems will
develop over time.
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ABSTRACT
Adolescents who are admitted to secure residential care have a high risk of delinquency
after discharge. However, this risk may differ between subgroups in this heterogeneous
population of adolescents with severe psychiatric problems and disruptive problem
behaviour. In this study, the predictive validity of four risk profiles was examined for the
number of minor, moderate, and severe offences after discharge from secure residential
care.
The sample comprised 238 male former patients of a hospital for youth forensic
psychiatry and orthopsychiatry in the Netherlands. In three Poisson regression analyses,
the relationship between four previously identified risk profiles and the number of minor,
moderate, and severe offences after discharge was examined.
The results showed that the four risk profiles differed significantly in the number
of minor, moderate, and severe offences after discharge. Post hoc analysis revealed no
mediating effect of termination of treatment on the relationship between the risk profiles
and the number of minor, moderate, and severe offending after discharge.
Adolescents with many risk factors in multiple domains and adolescents with mainly
family risks have an increased risk of persistent delinquency after discharge. Treatment
should be tailored more effectively to the specific risks and needs of these adolescents.
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INTRODUCTION
Adolescents with psychiatric and behavioural problems who are admitted to secure
residential care have a high risk of (persistent) delinquency after discharge (Knorth et al.,
2008). More specifically, high offending rates (60–66%) were found for adolescents after
discharge from residential care (Baglivio, Wolff, Piquero, et al., 2018; Cuevas et al., 2019;
Luong & Wormith, 2011; Weijters et al., 2019). Although reducing the risk of offending
behaviour is an essential aim of forensic residential care, a meta-analysis by Knorth et al.
(2008) confirmed that offending behaviour is more difficult to treat than other problems.
Moreover, Moffitt’s dual taxonomy also assumes a continuity of antisocial behaviour
into adulthood when this behaviour started in early childhood (Moffitt, 2003, 2006). The
persistent delinquency of adolescents after residential care has major consequences for
the victims, the society, and the adolescents themselves. Because of the risk that their
juvenile delinquency will continue and turn into life-course persistent offending (Moffitt,
2003, 2006), it is essential that residential treatment is tailored to the specific risks and
needs of adolescents to maximise the treatment effects and reduce recidivism (Loeber et
al., 2008; Peterson-Badali et al., 2015; Van der Laan et al., 2010).
The risk-need-responsivity model of offender treatment (RNR model) describes how
interventions within (juvenile) criminal justice can be applied in an effective manner using
three evidence-based principles (Andrews & Bonta, 2010). First, the risk principle states
that the intensity of the intervention should match the individual’s recidivism risk (more
intensive treatment for persons with a higher risk of recidivism). Second, according to the
need principle, interventions should focus on the criminogenic needs of each person,
which are needs that stimulate criminal behaviour. Third, the responsivity principle
outlines guidelines for how to adapt interventions to the responsivity of the individual; for
example by adapting treatment to the person’s learning ability (Andrews & Bonta, 2010).
The particular importance of the risk and need principles has been underlined by several
studies (Brogan et al., 2015; Koehler et al., 2013; Singh et al., 2014). For example, previous
studies have shown that adolescents who did not receive treatment adequately matched
to their criminogenic needs had a higher likelihood of offending than adolescents
whose criminogenic needs were addressed more adequately (Luong & Wormith, 2011;
Peterson-Badali et al., 2015; Vieira et al., 2009).
Before being able to apply the risk principle to treatment, insights into which
adolescents have an increased risk of offending behaviour are necessary. From previous
studies, it is well known that risk factors play an important role in the prediction of
(persistent) delinquency in youths, with criminal history as one of the strongest predictors
(Assink et al., 2015; Caudy et al., 2013; Farrington, 2003; Loeber et al., 1993; Mulder et al.,
2011; Sampson & Laub, 2005; Scott & Brown, 2018; Tanner-Smith et al., 2013). Moreover, the
accumulation of multiple risk factors is more predictive for later problems than single risk
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factors (Loeber et al., 2009). The findings of previous person-centered studies have shown
a dose-response relationship between exposure to an accumulation of risk factors in
various domains and increased risk of later adverse outcomes; that is, groups of adolescents
with many risk factors in multiple domains are at an increased risk of later problems
(Dembo et al., 2008; Mulder et al., 2012; Van Domburgh et al., 2016; Yampolskaya et al.,
2014). For example, Van Domburgh et al. (2016) found that first offenders with numerous
problems across multiple domains (individual, peer, and family) reported more antisocial
behaviour at a 2-year follow-up than groups of first offenders with fewer risk factors in
single domains.
Given the high prevalence (57%) of offending behaviour after discharge from secure
psychiatric residential care of adolescents with major psychiatric and behavioural
problems (Janssen-de Ruijter et al., 2019), it is valuable to identify adolescents with an
elevated risk of (persistent) delinquency. In a previous study of adolescents admitted to
secure psychiatric residential care, four classes or risk profiles — based on various cooccurring risk factors in multiple domains — were identified (Janssen-de Ruijter et al.,
2017). In the aforementioned study, two classes of adolescents with many risk factors in
multiple domains were found. The adolescents in these two classes primarily differed in
their family risks: Class 2 had individual, peer, school, and family risks, while Class 1 also
had individual, peer, and school risks but no family risks. The adolescents in the other two
classes had fewer risk factors in single domains; specifically, adolescents in Class 3 had
risks primarily in the peer domain and adolescents in Class 4 had risks primarily in the
family domain. According to the dose-response principle, an elevated risk of delinquency
after discharge is expected, especially for adolescents with many risk factors in multiple
domains (e.g., Van Domburgh et al., 2016; Yampolskaya et al., 2014).
The present study focused on the predictive validity of risk profile membership
for offending behaviour after discharge from secure psychiatric residential care. Since
previous studies on recidivism have primarily been limited to short-term delinquency
(e.g., Van Domburgh et al., 2016; Yampolskaya et al., 2014), a longer and variable timeat-risk period was used in the current study. By using a long time-at-risk period, persons
who committed their first crime a few years after discharge could also be identified. As an
outcome measure, the number of offences after discharge was used instead of a
dichotomous measure of offending to gain a comprehensive overview of all offending
behaviour after discharge. Moreover, the severity of the offences was taken into account,
which is valuable because severe offences may have a greater impact on society and the
victims than minor offences. Hence, the aim of this study was to examine the predictive
validity of the four distinct risk profiles from a previous study (Janssen-de Ruijter et al.,
2017) for the number of minor, moderate, and severe offences after discharge from
secure psychiatric residential care.
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METHODS
Setting
The present study was conducted at the Catamaran, a hospital for youth forensic psychiatry
and orthopsychiatry in the Netherlands. This hospital offers residential treatment to a
specific group of adolescents (aged between 14 and 23 years) with major psychiatric and
behavioural problems from all over the country. In the Netherlands, the term orthopsychiatry encompasses specialised treatment of adolescents with severe disruptive
behaviour (with or without offending behaviour) in combination with one or more
psychiatric disorders. In orthopsychiatry units, patients are admitted with a Dutch juvenile
civil law measure or, occasionally, voluntarily. Measures under the Dutch juvenile civil law
are applied to adolescents whose development is at risk and whose parents or caregivers
are not capable of providing the required care. Forensic psychiatric units admit adolescents
who have been sentenced under Dutch juvenile criminal law. These adolescents had
committed severe offences and have (comorbid) psychiatric disorders. Irrespective of the
type of measure, all the patients in this hospital suffer from severe multiple problems in
multiple life areas.
At the Catamaran, a multidisciplinary team of psychiatrists, psychologists, family
therapists, social workers, and staff workers offers intensive treatment. This treatment
comprises for instance aggression regulation therapy, psychomotor therapy, systemic
therapy, psychotropic medication, job training, and education. Because of the heterogeneity
of the risks and needs of the patients, each patient has a personalised treatment programme.
Over the years, the treatment programme of the Catamaran has evolved, following new
insights from the field. Since 2014, the Catamaran has been awarded a certificate for highly
specialised care for patients with serious complicated mental health problems.
Procedure
The entire population of 241 patients who were admitted for at least three months to the
Catamaran between January 2005 and December 2014 was included in this study. In this
time span, two persons have been readmitted to the Catamaran under the conditions of a
new conviction. However, only their first-time admission was included. Furthermore, only
males were admitted to the hospital in this specific time span, which resulted in a 100%
male sample. As three persons objected to the use of their data for scientific research, the
final sample comprised 238 male patients.
Background information and risk profile membership were derived from the data
collection of a previous study (Janssen-de Ruijter et al., 2017). After receiving approval from
the Dutch Ministry of Justice and Safety, officially registered data were sourced from the
Official Judicial Offence Registry of the Netherlands in October 2015. This registry from
the Dutch Ministry of Justice and Safety includes judicial documentation abstracts with
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details of all court appearances of the whole lifetime of each person, including the dates
and types of offences committed. Fourteen persons were unknown in this registry, which
means that they had not committed any transgressions and/or offences before, during,
and after residential care. All offences after discharge from the Catamaran were transferred
from the judicial documentation abstracts to an SPSS-database by the first author. Two
random selections of 24 cases (10% of the sample) were re-coded by a second rater to
determine the interrater reliability of the data entry. The interrater agreement between the
raters was 95–97%.
Measurements
Risk profiles
In a previous study (Janssen-de Ruijter et al., 2017), latent class analysis (LCA) was used to
identify subgroups. In this LCA, pre-admission risk factors operationalised by items of the
Structured Assessment of Violence Risk in Youth (SAVRY; Lodewijks et al., 2006) and the
Juvenile Forensic Profile (JFP; Brand & Van Heerde, 2010) were used. The SAVRY is a risk
assessment tool based on the structured professional judgement model and consists of
24 risk items and six protective items. The JFP has been developed to measure risk factors
in all life areas using file data and this instrument contains seventy risk factors. Both
instruments were scored by officially trained and certified researchers and trainees under
supervision at the start of admission. From these two instruments, eleven pre-admission
risk factors divided into four domains (individual, family, peer and school) were used. The
individual domain consisted of three risk factors: hyperactivity, cognitive impairment, and
history of drug abuse. The family domain comprised three risk factors: exposure to violence
in the home, childhood history of maltreatment, and criminal behaviour of family members.
The three risk factors in the peer domain were peer rejection, involvement in criminal
environment, and lack of secondary network. The school domain contained two risk factors:
low academic achievement — which is operationalised as learning problems — and truancy.
For the optimal modelling of the data in the LCA (see also Janssen-de Ruijter et al.
(2017)), the information criteria suggested a range of a three-class model (Bayesian
information criterion; BIC) to a seven-class model (Akaike information criterion; AIC). The
Akaike information criterion 3 (AIC3), which is the suitable criterion to use in small samples
(Andrews & Currim, 2003), was lowest for the four-class model. The bootstrap likelihood
ratio test (BLRT) confirmed that the four-class model was preferred over the three-class
model (BLRT = 44.44, p < .000). Therefore, four classes were identified (see Figure 1). Class 1
(n = 119) represented persons with many risk factors in three domains, specifically drug
abuse in the individual domain, involvement in criminal environment in the peer domain,
and truancy in the school domain. Individuals in Class 2 (n = 70) had risk factors in all four
domains, such as drug abuse in the individual domain, childhood history of maltreatment

One is not the other 85

in the family domain, involvement in criminal environment in the peer domain, and truancy
in the school domain. Persons in Class 3 (n = 49) had the lowest risks overall, though they
had an increased risk of peer rejection. Finally, persons in Class 4 (n = 32) mainly had risk
factors in the family domain (e.g., childhood history of maltreatment).
Figure 1
Four-class solution (N = 270; Janssen-de Ruijter et al., 2017)

The persons in the four classes differed on demographic and admission characteristics,
psychopathology, drug use, criminal behaviour and life events. For example, persons in
Classes 1 and 2 had more often committed offences before admission, such as vandalism
and property offences. Furthermore, they were more often classified with disruptive
behaviour disorders, substance disorders, and/or schizophrenia or other psychotic disorders
compared with persons in the other classes. Main differences between persons in Class 1
and 2 were the higher percentage of autism spectrum disorders in Class 1 and the higher
percentages of reactive attachment disorders and life events in the family domain in Class 2.
Persons in Class 3 were characterised by autism spectrum disorders and had experienced
bullying in their past. In addition, they had the highest prevalence of committed sex
offences compared with the other three classes. Persons in Class 4 had the earliest age of
(outpatient) care, were youngest at admission to the Catamaran and experienced most
often out-of-home placements prior to admission. Moreover, persons in Class 4 had the
highest percentage of no previous convictions compared with all classes and were more
often classified with reactive attachment disorders compared with persons in Classes 1
and 3.
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Criminal history
Criminal history was operationalised by four variables: prior violence, prior convictions,
age at first offence, and failure to comply with prior probation/community supervision.
Prior convictions and age at first offence were derived from the judicial documentation
abstracts. The variable ‘prior convictions’ was dichotomised (0 = no, 1 = yes) and was scored
‘yes’ if a patient had been convicted at least once for one (or more) offence(s) prior to
admission to the Catamaran. The variable ‘age at first offence’ (in years) was calculated
using the date of birth and the date of the first committed offence that resulted in a
conviction. Prior violence and failure to comply with prior probation/community
supervision were based on the eponymous risk factors of the SAVRY (historical items 1 and
4). In the current study, these variables were dichotomised (0 = no, 1 = yes) as follows: low
risk was scored as ‘no’, and moderate and high risks were scored as ‘yes’.
Termination of treatment
The termination of treatment was dichotomised into two groups: completer (0) and
dropout (1). Completer was scored when the residential treatment was terminated in
accordance with the multidisciplinary team. Dropout was scored if treatment was
terminated prematurely, i.e. when treatment was terminated against the advice of the
multidisciplinary team or when adolescents were expelled. The information about
termination of treatment was obtained from the patient files.
Offending after discharge
To measure offending after discharge from secure residential care, officially registered data
was used. This data was obtained in October 2015, resulting in a mean time at risk of 53
months (SD = 27.7 months, range = 10–125 months). Offending after discharge comprised
all convicted offences in the period after discharge from the Catamaran until October
2015, including offences for which someone had been summoned. Transgressions were
excluded. Offending after discharge was operationalised as the number of minor, moderate,
and severe offences after discharge. The classification system of the severity of offences
was based on the penalty term, as described by Wartna et al. (2011). Examples of minor
offences, with a penalty of less than 4 years, are insulting a public servant and joyriding.
Moderate offences, with a penalty of 4 to 8 years, consist of, for example, burglary and
public violence. Examples of severe offences, with a penalty of 8 years or more, are rape
and robbery.
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Statistical analyses
All analyses were run in Latent GOLD 5.1 (Vermunt & Magidson, 2005, 2013a). A biasadjusted step-3 approach was used which allows the use of latent class assignments while
correcting for classification errors. In this approach, the maximum likelihood procedure
proposed by Vermunt (2010) was used. To assess the impact of the risk profile membership
on the number of minor, moderate, and severe offences after discharge, three separate
log-linear Poisson regression analyses were conducted. These analyses contained
membership of the four risk profiles as a categorical predictor, with Class 3 serving as the
reference category, and controls for criminal history (i.e., prior violence, prior convictions,
age at first offence, and failure to comply with prior probation/community supervision),
time at risk and unobserved heterogeneity. Unobserved heterogeneity was taken into
account by means of a (non-parametric) random intercept (Skrondal & Rabe-Hesketh,
2004; Vermunt & Magidson, 2004). The number of minor, moderate, and severe offences
after discharge was used as an outcome measure. Analyses were run with 160 sets of
random start values and 250 initial iterations to prevent local maxima. Post hoc, logistic
and Poisson regression analyses were conducted to examine whether termination of
treatment mediated the relationship between risk profile membership and offending after
discharge to evaluate the impact of residential treatment on this relationship.
RESULTS
Sample description
The mean age at admission to the Catamaran was 16.9 years and the mean length of
stay at the Catamaran was 18 months (see Table 1). The distribution of adolescents who
were sentenced under Dutch juvenile criminal law and under Dutch juvenile civil law was
approximately 50–50. The majority of all adolescents (59.7%) ended their treatment at the
Catamaran in accordance with the multidisciplinary team (i.e., completers). At discharge,
autism spectrum disorders (44.5%) and disruptive behaviour disorders (42.9%) were the
most common classifications.
With regard to criminal history, a large majority of the adolescents was convicted
for one (or more) offence(s) before admission to the Catamaran (81.9%). The mean age at
the first offence before admission was 14.5 years old. Approximately three-quarters of the
adolescents (76.5%) had used violence prior to their admission and 65.5% had prior failures
of supervision and/or intervention.
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Table 1
Sample description (N = 238)

Total group
(N = 238)
27.7%
16.9
18.5

Class 1
(n = 110)
20.0%
16.9
18.3

Class 2
(n = 58)
48.3%
17.4
19.1

Class 3
(n = 40)
20.0%
16.9
18.8

Class 4
(n = 30)
26.7%
16.0
17.6

Immigrantsa (n = 204)
Age at admission
Age at discharge
Judicial measure
Criminal law
48.3%
48.2%
63.8%
50.0%
16.7%
Civil law or voluntary
51.7%
51.8%
36.2%
50.0%
83.3%
Length of stay at the Catamaran
18.4
16.9
18.4
22.2
18.7
Termination of treatment
Completer
59.7%
58.2%
51.7%
85.0%
46.7%
Dropout
40.3%
41.8%
48.3%
15.0%
53.3%
Psychopathology at dischargeb
Autism spectrum disorder
44.5%
51.8%
20.7%
75.0%
23.3%
42.9%
46.4%
55.2%
25.0%
30.0%
Disruptive behaviour disorder
25.2%
34.5%
36.2%
0%
3.3%
Substance disorder
22.7%
25.5%
13.8%
25.0%
26.7%
Attention deficit/hyperactivity disorder
16.4%
5.5%
29.3%
5.0%
46.7%
Reactive attachment disorder
12.6%
10.9%
24.1%
2.5%
10.0%
Personality disorder (n = 148)
10.9%
14.5%
6.9%
10.0%
6.7%
Mood disorder
4.4
4.7
4.5
4.2
3.4
Time at risk (in years)
Criminal history
Age at first offence (n = 195)
14.5
14.7
14.3
14.5
14.3
76.5%
74.5%
79.3%
82.5%
70.0%
Prior violence (n = 219)
81.9%
86.4%
87.9%
75.0%
63.3%
Prior convictions
Prior failures of supervision/
65.5%
74.5%
77.6%
37.5%
46.7%
intervention (n = 235)
Offending after discharge
Offending behaviour (all offences)
47.9%
55.5%
55.2%
30.0%
30.0%
4.8
5.2
5.0
2.7
4.3
Number of all offences
24.4%
34.5%
20.7%
12.5%
10.0%
Minor offending behaviourc
2.4
2.5
2.5
2.2
1.3
Number of minor offences
39.9%
46.4%
46.6%
22.5%
26.7%
Moderate offending behaviourd
3.6
3.7
4.0
2.0
3.4
Number of moderate offences
11.3%
14.5%
10.3%
5.0%
10.0%
Severe offending behavioure
2.3
1.8
3.5
1.5
2.7
Number of severe offences
a
Immigrants were operationalised as persons who were born abroad themselves and persons with at least
one parent who was born abroad; bPsychopathology at discharge is derived from the, at the time of
discharge, most recent DSM-IV-classifications from the patient database; cMinor offending after discharge:
all convicted or summoned offences after discharge with a penalty shorter than 4 years; dModerate offending
after discharge: all convicted or summoned offences after discharge with a penalty between 4 and 8 years;
e
Severe offending after discharge: all convicted or summoned offences after discharge with a penalty
longer than 8 years.
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As for offending after discharge, a small majority of the sample (52.1%) had no
summoned or convicted offences after discharge including two persons who did appear
in court but were acquitted for their alleged offences. The other 48% of the sample were
summoned or convicted after discharge from residential care. Their mean number of
offences after residential care was 4.8 (SD = 5.2, range = 1–26 offences). Regarding
severity, moderate offences — with a penalty between 4 and 8 years — were most
common (40%). The mean number of moderate offences after discharge was 3.6 (SD = 3.8,
range = 1–20 offences). Minor and severe offences were committed less often after
residential care (respectively, 24% and 11%). The mean number of minor offences was 2.4
(SD = 2.2, range = 1–13), and that of severe offences was 2.3 (SD = 2.3, range = 1–10).
Effect of risk profile membership on offending after discharge
In all three separate Poisson regression analyses, adolescents with the four risk profiles
differed significantly in their number of offences after discharge (see Table 2). None of
the adolescents without convictions before admission committed any minor or severe
offences after discharge (see Appendix C). Therefore, the exact zero number of minor
and severe offences for this group of adolescents without prior convictions was perfectly
predicted by the use of prior convictions as a control variable. Consequently, the
differences between the classes should, in these analyses for the number of minor and
severe offences, be interpreted as the differences for adolescents with prior convictions.
For minor offending after discharge, adolescents in Classes 1 and 2 with prior
convictions respectively committed 6.7 times (95% CI: 3.0–14.9) and 4.6 times
(95% CI: 2.1–9.9) more minor offences after discharge than adolescents in Class 3 with
prior convictions (reference category). In addition, adolescents in Classes 1 and 2 with
prior convictions differed significantly from adolescents in Class 4 with prior convictions
in the number of minor offences (Class 1 vs. Class 4: Wald = 22.164, p = .000; Class 2 vs.
Class 4: Wald = 15.398, p = .000).
For moderate offending after discharge, the adolescents in Classes 1, 2, and 4
committed approximately 3.5 times more moderate offences after discharge than
the adolescents in Class 3 (i.e., Class 1: 3.7 [95% CI: 1.8–7.5], Class 2: 3.6 [95% CI: 1.8–7.5],
Class 4: 3.3 [95% CI: 1.4–8.0]). There were no significant differences in the number of
moderate offences after discharge between adolescents in Classes 1, 2, and 4 (Class 1 vs.
Class 2: Wald = 0.005, p = .940; Class 2 vs. Class 4: Wald = 0.113, p = .740; Class 1 vs. Class 4:
Wald = 0.094, p = .760).

0.6–0.9
0.5–0.9
1.0–1.8
1.6–3.8

0.7
0.6
1.3
2.5

12.52
8.43
3.78
18.11

.000
.004
.052
.000

1.8–7.5
1.8–7.5
1.4–8.0

CIa

Moderate offending
Wald
p
Exp(β)
12.87
.005
3.7
3.6
3.3

2.28
0.22
0
22.22

.130
.640
1.00
.000

0.8
1.2
1.0
5.0

Severe offending
Wald
p
Exp(β)
21.61
.000
7.0
4.4
27.1

Moderate offending
Wald
p
Exp(β)
3.34
.068
1.6
16.92
.000
3.2
3.3
1.7

b

Termination of treatment
Risk profiles
Class 1
Class 2
Class 4
Criminal history
Age at first offence
3.63
.057
0.8
0.6–1.0
1.47
.230
0.9
1.90
.170
0.6
0.3–1.2
6.53
.011
0.4
Prior violence (n = 219)
19.56
.000
4.2
2.2–7.9
3.24
.007
1.6
Prior convictions
.000
3.0
1.7–5.3
2.77
.096
2.2
Prior failures of supervision/ 15.09
intervention (n = 235)
Note. Reference category is Class 3; aCI = confidence interval; b0 = completer, 1 = dropout.

Minor offending
Wald
p
Exp(β)
CIa
0.11
.740
1.1
0.6–1.9
33.76
.000
6.7 3.0–14.9
4.6 2.1–10.1
0.9
0.3–2.3

0.8–1.1
0.2–0.8
1.0–2.6
0.9–5.6

0.8
1.3
2.6
5.0

1.99
0.29
0
17.84

1.7–6.0
1.7–6.6
0.8–3.7

.160
.590
1.00
.000

Severe offending
Wald
p
Exp(β)
0.13
.710
1.1
19.46
.000
7.0
4.0
26.3

CIa
1.0–2.6

CIa

0.5–1.1
0.5–3.1
2.6–9.7

2.8–17.9
2.0–9.4
6.4–114.3

0.5–1.1
0.5–3.3
2.4–10.7

2.5–19.8
1.6–10.0
6.0–116.0

CIa
0.6–2.1

Table 3
The relationship between termination of treatment and risk profile membership on minor, moderate, and severe offending after
discharge corrected for criminal history, time at risk, and unobserved heterogeneity (testing mediating effect)

Risk profiles
Class 1
Class 2
Class 4
Criminal history
Age at first offence
6.77
.009
0.7
0.6–0.9
2.62
.110
0.6
0.3–1.1
Prior violence (n = 219)
22.00
.000
4.3
2.3–7.8
Prior convictions
.000
3.0
1.8–5.0
Prior failures of supervision/ 16.52
intervention (n = 235)
Note. Reference category is Class 3; aCI = confidence interval.

Minor offending
Wald
p
Exp(β)
CIa
34.07
.000
6.7 3.0–14.9
4.6
2.1–9.9
0.9
0.3–2.3

Table 2
The relationship between risk profile membership and minor, moderate, and severe offending after discharge (corrected for criminal
history, time at risk, and unobserved heterogeneity)
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For severe offending after discharge, adolescents with prior convictions in Class 1
committed 7.0 (95% CI: 2.8–17.9) times more severe offences after discharge than
adolescents with prior convictions in Class 3. In addition, adolescents with prior
convictions in Class 2 committed 4.4 (95% CI: 2.0–9.4) times more severe offences
after discharge and adolescents with prior convictions in Class 4 committed 27.1
(95% CI: 6.4–114.3) times more severe offences than adolescents with prior convictions
in Class 3. Furthermore, adolescents with prior convictions in Classes 1 and 2 differed
significantly from adolescents with prior convictions in Class 4 (Class 1 vs. Class 4:
Wald = 7.363, p = .007; Class 2 vs. Class 4: Wald = 11.155, p = .001).
Termination of treatment as a mediator
The results of the logistic regression showed that risk profile membership is significantly
related to termination of treatment (Wald = 8.985, p = .030). Next, the relationship
between termination of treatment and the number of minor, moderate, and severe
offences after discharge was examined, while controlling for the effects of the risk profiles,
criminal history, time at risk, and unobserved heterogeneity. As shown in Table 3,
termination of treatment did not significantly predict minor, moderate, and severe
offending after discharge (p > .05). In these Poisson regression analyses, the differences
between adolescents with the four risk profiles for minor, moderate, and severe offending
after discharge were maintained (respectively, Wald = 33.757, p = .000, Wald = 16.9,
p = .000, Wald = 19.465, p = .000). Since no significant effects of termination of treatment
on the outcome measures were found, the mediating effect of termination of treatment
on the relationship between the risk profiles and the number of minor, moderate, and
severe offences after discharge was not confirmed.
DISCUSSION
This study revealed a relationship between risk profile membership and the number of
minor, moderate, and severe offences after discharge from secure psychiatric residential
care, independent of criminal history before admission. Adolescents with mainly peer risks
(Class 3) had the lowest number of offences after discharge. By contrast, adolescents with
many risk factors in multiple domains (Classes 1 and 2) had committed a higher number of
minor, moderate, and severe offences after discharge compared with adolescents in Class 3.
Adolescents with mainly family risks (Class 4) had a similar number of moderate offences
as adolescents in Classes 1 and 2. Moreover, adolescents in this class with convictions prior
to admission had committed the highest number of severe offences compared with
adolescents with prior convictions in all other classes. In addition, this study provided
knowledge of the number of minor, moderate, and severe offences of the entire sample of
adolescents with major psychiatric and behavioural problems after discharge from secure
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psychiatric residential care. Slightly less than half of all the adolescents in the entire
sample (48%) were summoned or convicted for at least one offence after discharge.
Moreover, almost half of the persons (49%) with convictions after discharge committed a
maximum of two offences in the time-at-risk period up to 10 years after discharge. A small
group of 25% committed seven or more offences after discharge. These recidivism rates
are lower than those found in other studies (Baglivio, Wolff, Piquero, et al., 2018; Luong &
Wormith, 2011; Mulder et al., 2011; Weijters et al., 2019). This may be explained by differences
between populations — in the current population, not all participants were convicted for
offending behaviour before admission — or by the fact that, in this study, personalised
psychiatric care may have been effective in reducing reoffending for some adolescents.
As expected, adolescents in Classes 1 and 2 — with a rich criminal history before
admission to residential care — had an elevated risk of persistence in their offending
behaviour after discharge. Adolescents in these two classes had many risk factors in
multiple domains, such as a history of drug abuse, delinquent peers, and school problems.
This finding of their elevated risk of offending behaviour is in line with previous studies
in which it was also found that adolescents with many risk factors in multiple domains
were at increased risk of later adverse outcomes (Dembo et al., 2008; Mulder et al., 2012;
Van Domburgh et al., 2016; Yampolskaya et al., 2014). The elevated risk of (persistent)
delinquency after discharge can be explained by the specific risk factors of the
adolescents in these two classes as well as by the co-occurrence of multiple risk factors
in various domains (e.g., Cameron et al., 2011; Loeber et al., 2009; Scott & Brown, 2018;
Van der Laan et al., 2019). From research examining single risk factors for reoffending,
it is known that engagement with delinquent peers is more strongly associated with
delinquency than family and school risk factors (Ortega-Campos et al., 2016; TannerSmith et al., 2013). Moreover, Van der Laan et al. (2019) found that the impact of having
delinquent peers on the delinquency of serious juvenile offenders increases over time.
Therefore, a focus on adolescents’ peer network is essential for reducing delinquency,
especially since exposure to delinquent peers appears to be a stable factor in their lives
(Van der Laan et al., 2019).
As might be expected, adolescents in Class 3 had the lowest risk of offending
behaviour after discharge. These adolescents experienced the fewest risk factors before
admission to residential care. Conspicuously, they had the highest risk of peer
rejection compared with adolescents in the other classes (Janssen-de Ruijter et al., 2017).
Furthermore, they were commonly classified with an autism spectrum disorder, and,
although they committed offences less often before admission than adolescents in
other classes, sex offences were most common among these adolescents (Janssende Ruijter et al., 2017). The low offending rates after discharge in this group were as
expected, given that both experiences of peer rejection and the absence of substance use
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are predictors of a successful outcome (i.e., no recidivism; Scott & Brown, 2018). Moreover,
adolescents who had previously committed a sexual offence seemed to have a low risk
of recidivism (Calley, 2012; Mulder et al., 2012; Van Marle et al., 2010).
A striking finding of this study is the elevated risk of offending behaviour of
adolescents in Class 4, who are mainly characterised by family risk factors prior to
admission (i.e., exposure to violence in the home, childhood history of maltreatment and/
or neglect, and criminal behaviour of family members), out-of-home placements, and the
lowest amount of convictions before admission to residential care (Janssen-de Ruijter et al.,
2017). Based on the dose-response principle confirmed in previous studies (e.g., Van
Domburgh et al., 2016; Yampolskaya et al., 2014), a lower risk of offending behaviour after
discharge may be expected by these adolescents with a low number of risk factors.
However, adolescents in this group had increased rates of moderate offences after
discharge and the adolescents with convictions prior to admission also had increased rates
of severe offences after discharge. This might be explained by the substantial family risks
of the adolescents in this class. For example, criminal behaviour in the family was found
predictive for violent recidivism (Mulder et al., 2011) and (persistent) maltreatment was
found associated with violent and severe offending (Bunch et al., 2018; Malvaso et al.,
2018; Vinnerljung & Sallnäss, 2008). Moreover, prior delinquency and placement
instability were significant risk factors for adult criminality among maltreated youth
(DeGue & Widom, 2009). Thus beyond the dose-response principle, the family risk factors
together with prior delinquency may have led to an increased risk of delinquency after
discharge among these adolescents with prior convictions within Class 4.
Another explanation for the elevated rates of moderate and severe offences after
discharge of the adolescents in Class 4 might be that — despite the smaller amount of
risk factors prior to admission — their risk factors were aggravated during and after their
admission to residential care (Clarke et al., 2019). Furthermore, it is conceivable that the
criminogenic needs of this group were not sufficiently addressed during residential care
(Haqanee et al., 2015). The treatment of these adolescents may have primarily focused on
the individual factors, whereas the families of these adolescents were the main cause of
their problems.
Since the risk profiles are based on risk factors prior to admission to residential care,
the question is whether residential treatment mediates the relationship between risk
profile membership and delinquency after discharge. In this study, termination of
treatment was used to investigate possible mediation in the relationship between risk
profiles and delinquency after discharge since premature termination of treatment could
limit the effectiveness of residential treatment due to the failure to reach treatment
goals before discharge. Although we found that the risk profiles predicted premature
termination of treatment — with adolescents in Classes 1, 2, and 4 having an elevated risk
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of treatment dropout compared with adolescents in Class 3 — termination of treatment
did not predict delinquency after discharge. This finding contradicts the results of a
couple of other studies in which a relationship between treatment dropout and
delinquency was found (Olver et al., 2011; Van der Geest & Bijleveld, 2008; Vinnerljung &
Sallnäss, 2008). Among adult offenders, Olver et al. (2011) found that non-completers
were more likely to be high-risk offenders, suggesting that pretreatment risks also
contribute to the relationship between treatment dropout and recidivism. The findings
of our study, in which high-risk clients were also more at risk of treatment dropout,
may indicate that the relationship between treatment dropout and recidivism, indeed,
fades away if pretreatment risks — as manifested in the risk profiles — are taken into
account. An additional explanation for the contradictory results from this study is the use
of two diversified types of premature termination of treatment — dropout and pushout —
merged into one measure. Lockwood and Harris (2015) found that the association of
these two separate dropout types with various types of delinquency differs, which could
lead to ambiguous findings when these two dropout types are included as one.
Meta-analyses have consistently found significant reductions in recidivism when
interventions comply with the risk, need, and responsivity principles of the RNR model
(Koehler et al., 2013; Singh et al., 2014). The current study provided additional knowledge,
which might enable clinicians in secure residential care settings to tailor treatment to
these principles. For example, intensive treatment should be given to adolescents in
Classes 1, 2, and 4, given their increased risk of offending behaviour after discharge.
Furthermore, the criminogenic needs of adolescents could be derived from their risk
profiles. Although the risk factors in the family domain of adolescents in Classes 2 and 4
are static risk factors that are unable to be diminished, treatment aimed at strengthening
the person’s (family) system is fundamental. Two meta-analyses identified a relationship
between family-focused components of treatment and promising short-term outcomes
of residential care (Knorth et al., 2008; Scott & Brown, 2018). These findings underline the
importance of treatment aimed at the family for all adolescents, especially for adolescents
in Classes 2 and 4 with major family risks. Furthermore, for adolescents in Classes 1 and 2
with many risks in multiple domains, multisystemic interventions during, and potentially
after, treatment are recommended (Van der Pol et al., 2017). The essence of focusing
on peers and school, in addition to individual problems, was also emphasised by Scott
and Brown (2018), who found prosocial peer relationships and education/employment
opportunities to be protective for recidivism. Ultimately, it is recommended to provide
specific training aimed at social-cognitive and social-emotional skills for adolescents
in Class 3 with social skills difficulties since this can strengthen treatment effects
(Knorth et al., 2008).

One is not the other 95

The strengths of this study include the use of a reasonably large and complex
sample, in which only three persons objected to the use of their data, resulting in the
inclusion of almost the entire male population that had received treatment in the hospital
in a particular period. Another strength of this study is the mixture of both the frequency
and the severity of offences after discharge within a long time-at-risk period of up to 10
years, which revealed — if applicable — how many offences a person committed in a
long period after discharge and how serious these offences were. In this study, offending
behaviour was defined as all convicted and summoned offences after discharge from
residential care according to officially registered data from the Dutch Ministry of Justice
and Safety. The use of this officially registered data was a strength of this study since this
type of data provides an objective measure of offending behaviour. However, a limitation
of the use of officially registered data is that it may lead to an underestimation of
offending behaviour since offences that are unknown to the police are missed.
Another limitation of this study is the sole use of risk factors before admission to
residential care, even though this was deliberately chosen due to the focus of this study
on improving treatment to the specific needs of the adolescents. Although the predictive
value of the risk profiles based on these pre-admission risk factors was established in this
study, it would have been of additional value to include changes in dynamic risk factors
during residential treatment. Especially since previous studies have found that risk
factors have the capacity to change over time and during treatment (Hilterman et al., 2018;
Mulvey et al., 2016; Van der Linde et al., 2020), and that some change scores — such as
a change in peer associations — are associated with reoffending (Viljoen et al., 2017).
Repeatedly assessing risk factors during residential care may also be beneficial for
clinical practice, enabling clinicians to adapt their interventions to possible changes in
the criminogenic needs of adolescents. In addition to risk factors, assessing promotive
factors — which are factors that have been found to be protective for recidivism among
justice-involved youths — is crucial (Kleeven et al., 2020; Scott & Brown, 2018; Ttofi et al.,
2016). Moreover, Fazel et al. (2012) established in their systematic review and metaanalysis the weaknesses of risk assessment, which means that caution is warranted when
using risk assessment as sole determinant of discharge decisions. Nevertheless, the focus
of this study is on the use of the risk profiles and their risks of delinquency for informing
and adjusting treatment, which can be done safely. In future studies, the profiling of
the risk profiles should be further elaborated with information on the protective factors
and the development of established risk factors during care.
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Conclusion
The considerable number of minor, moderate, and severe offences after discharge from
secure residential care, as well as the differences between subgroups, highlights the
need to tailor treatment more effectively to the specific risks and needs of the admitted
adolescents. In this study conducted among a population of adolescents with major
psychiatric and behavioural problems who were admitted to secure residential care, it
emerged that the absence of convictions before admission and the risk profile with mainly
peer risks are protective factors for committing (severe) offences after discharge from
residential care. By contrast, adolescents with many risk factors in multiple domains
and adolescents with mainly family risks have an increased risk of repeated (severe)
delinquency after discharge. These adolescents need more intensive residential treatment
and — within this treatment — family-focused components and a focus on both school/
work and peers. More research is needed on how residential treatment can disrupt the
relationship between risk profile membership prior to admission and offending behaviour
after discharge from residential care. However, by means of this person-centered study, a
further step has been taken to unravel the mystery of persistent offending behaviour in
this heterogeneous population of adolescents suffering from multiple individual, family,
peer, and school risks.
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INTRODUCTION
In the Netherlands, a large number of adolescents receive treatment in secure residential
care settings. Often, this has to do with the fact that they are no longer able to live at home
due to the seriousness of their problems and/or they cannot receive the support and safety
they need from their (foster) family (Jeugdzorg Nederland, 2012). Adolescents in secure
residential care often show a high degree of psychopathology and problem behaviour,
including delinquent behaviour (e.g., Harder et al., 2006; Nijhof et al., 2010). Previous
studies pertaining to these adolescents have examined them as a homogeneous group.
However, since people differ from each other, it is crucial to take heterogeneity into account
in research. The identification of homogeneous subgroups — and their risks of (persistent)
delinquency and other adverse outcomes — is a first step to better tailor and personalise
secure residential treatment.
Therefore, the overall aim of this thesis was to explore the heterogeneity of
adolescents with major psychiatric problems and severe behavioural problems admitted
to a secure residential care setting in the Netherlands. More specifically, this thesis aimed
to identify recognisable and homogeneous subgroups and their distinct risks and needs so
that — ultimately — treatment can be tailored to these risks and needs. The four sub-goals
of this thesis were: (a) to examine whether subgroups or risk profiles could be identified to
obtain more insight into the patterns of co-occurring risk factors; (b) to examine whether
externalising trajectory classes could be identified, and whether these trajectory classes
were associated with premature termination of treatment; (c) to explore differences
between young adults classified in the risk profiles found with regard to life after discharge
from a secure residential care setting; and (d) to examine the predictive validity of the risk
profiles for the offending behaviour after discharge from secure residential care.
This chapter first offers a summary and then a discussion of the key findings of this
thesis. After that, the strengths and limitations of this thesis, ideas for future research,
implications for clinical practice, and the conclusion are outlined.
SUMMARY OF KEY FINDINGS
Chapter 1 examined the heterogeneity of adolescents admitted to the Catamaran by
examining whether subgroups could be identified based on patterns of co-occurring risk
factors. The research sample comprised 270 adolescent male patients that were admitted
between January 2005 and July 2014 to the Catamaran, a hospital for youth forensic
psychiatry and orthopsychiatry in the Netherlands. The Structured Assessment of Violence
Risk in Youth (SAVRY) and the Juvenile Forensic Profile (JFP) were used to operationalise
11 risk factors in four domains: individual, family, peer, and school. Latent class analysis
was used to identify subgroups, and subsequently, significant differences between the
subgroups were examined in more detail.
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Based on fit statistics and clinical interpretability, the four-class model was chosen.
Class 1 (44% of the sample) represented adolescents with risk factors in the individual, peer,
and school domains, such as drug abuse, involvement in criminal environment, and truancy.
They had no risk factors in the family domain. Adolescents in Class 2 (26% of the sample)
had risk factors in all four domains, for example drug abuse in the individual domain,
childhood maltreatment in the family domain, lack of a secondary network in the peer
domain, and truancy in the school domain. Class 3 (18% of the sample) comprised
adolescents with the lowest risks overall. Notably, they did have the highest risk for peer
rejection compared with the other classes. Class 4 (12% of the sample) represented the
smallest class of adolescents; they primarily had family risks, such as exposure to violence
in the home and childhood maltreatment.
The four distinct classes were further profiled by examining differences between the
classes on demographic and admission characteristics, psychopathology, drug use, past
criminal behaviour, and life events. Adolescents in Class 1 were characterised by a high
degree of psychopathology, for example disruptive behaviour disorders, substance
disorders, schizophrenia or other psychotic disorders, and autism spectrum disorders.
Furthermore, before admission, these adolescents had a rich criminal history; they had
committed multiple offences such as property and violent offences. Substance use
before admission was also common among these adolescents. Adolescents in Class 2 had
multiple similarities with adolescents in Class 1: they also had a substantial criminal record
before admission, and they were also familiar with alcohol and drug use. In addition, they
had co-morbid psychiatric disorders, such as disruptive behaviour disorders, substance
disorders, and schizophrenia or other psychotic disorders. By contrast, differences between
these classes were that adolescents in Class 2 were also typified by reactive attachment
disorders and many family life events, such as drug abuse of parents, parents’ divorce, and
parents with financial problems. Moreover, adolescents in Class 2 were more often placed
under the Dutch juvenile criminal law, and there were more adolescents with a migration
background in this class than in the other classes. Adolescents in Class 3 were characterised
by autism spectrum disorders, sex offences, and bullying experiences. Class 4 comprised
young adolescents who often have been receiving professional care from an early age, who
often were placed out of their home, and who eventually were sentenced to the Catamaran
under Dutch juvenile civil law. In their younger years, they have had to deal with multiple
family life events, which has often led to the development of a reactive attachment
disorder. Past criminal behaviour is less common in this class.
Hence, in Chapter 1 the heterogeneity of adolescents admitted to secure residential
care was established by identifying four distinct risk profiles of adolescents with
co-occurring risk factors in four domains.
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Chapter 2 aimed to explore heterogeneity in the development of externalising behaviour
during secure residential care. Therefore, the presence, number, and shape of
externalising trajectory classes during care were examined in a sample of 171 male
adolescents admitted to the Catamaran between July 2009 and June 2017. After that,
differences between the trajectory classes and the predictive value of trajectory
membership for premature termination of treatment were investigated. Externalising
behaviour during care was measured using the externalising broadband scale of
the Child Behavior Checklist (CBCL) completed by professional caregivers every six
months. All measurements during care were included, which resulted in a total of 454
measurements. The outcome measure, premature termination of treatment, was
operationalised as treatment that was terminated prior to the accomplishment of the
treatment goals. This included both premature termination by the multidisciplinary team
as well as by the adolescents themselves against the advice of the clinician. Latent class
growth analysis was used to identify group-based trajectories.
The four-class linear model appeared to be the most feasible solution according
to fit statistics and was therefore selected to represent the data. The high trajectory
class was the largest (43% of the sample) and comprised adolescents with stable severe
externalising scores during their entire stay. The moderate trajectory class (35% of
the sample) consisted of adolescents with stable moderate externalising scores during
their entire stay. The smallest class was the low trajectory class (6% of the sample) with
adolescents with no externalising behaviour during their entire stay. The increasing
trajectory class (16%) represented adolescents with increasing externalising scores, from
borderline scores at the start of admission to severe externalising scores later during
treatment. To profile the trajectory classes, a few differences primarily between adolescents
in the high trajectory class and adolescents in the moderate and/or low trajectory classes
were found. For example, adolescents in the high trajectory class were youngest at the
time of admission, had more likely experienced an early onset of problem behaviour, and
were more often classified with a disruptive behaviour disorder at admission. Moreover,
trajectory membership was found to be predictive for premature termination of treatment:
adolescents in the high trajectory class had an increased risk of premature termination of
treatment compared with adolescents in the moderate trajectory class.
This chapter clearly illustrated that (a) the course of externalising behaviour during
secure residential care can be heterogeneous; (b) the adolescents who were admitted
may follow distinct pathways of behavioural change during residential care; and (c) the
group of adolescents with stable severe externalising behaviour during care were at an
increased risk of premature termination of treatment.
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Chapter 3 described a follow-up study in which life after discharge was investigated.
The aim was to explore differences between young adults — classified in the four risk
profiles as identified in Chapter 1 — in relation to life after discharge. Follow-up data were
collected from 46 male former patients who had been discharged from the Catamaran
between April 2009 and August 2013. The follow-up study consisted of questionnaires
and a structured interview, including self-reported outcome measures divided into five
domains: quality of life, daily life, social life, problems, and delinquency. To determine the
significance of the encountered differences between the four risk profiles, the following
three (non-)parametric statistical tests were conducted: the Fisher’s exact test, the
Kruskal-Wallis one-way analysis of variance, and analysis of variance (ANOVA) with
Bonferroni correction. In addition, class-specific adjusted residuals were used to indicate
where the differences occur.
The findings of this exploratory study were twofold. On the one hand, most young
adults reported having a life with structured activities, close friends, and contact with
parents, and they were generally living independently or with family. In addition, the
majority of the young adults reported high levels of satisfaction with several aspects of
their lives, such as personal safety, friendships, health, and living conditions. On the other
hand, these young adults still experienced problems in their young adulthood, especially
financial problems, substance use, and delinquency. Moreover, the majority of the young
adults was still receiving professional help at the time of the follow-up study. The (non-)
parametric statistical tests revealed only two overall significant differences between
the risk profiles, which were structured activities and contact with father. However, the
class-specific adjusted residuals did indicate more notable differences between the four
classes, primarily between Class 2 and the other classes. For example, young adults in Class 2
reported less structured activities and reported more often having delinquent peers and
violent offences after discharge compared with young adults in the other classes.
Hence, young adults with major psychiatric problems and disruptive behaviour,
who have been admitted to the Catamaran, experienced persistent problems in their
young adulthood after discharge. Despite these problems, young adults did report a high
quality of life. From the comparison between the four classes, there are some indications
that young adults in Class 2 (with the most risk factors in multiple domains) run the
greatest risk for long-term problems.
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Chapter 4 aimed to examine the predictive value of the four distinct risk profiles
for the number of minor, moderate, and severe offences after discharge from secure
residential care. For this purpose, officially registered offending data were sourced for
238 male patients that were admitted to the Catamaran between January 2005 and
December 2014. The outcome measures comprised all convicted and summoned offences
in the period after discharge from the Catamaran until October 2015. Three separate
Poisson regression analyses were conducted with the number of minor, moderate,
and severe offences as the dependent variables and membership in one of the four
classes as predictor. The analyses were controlled for criminal history, time at risk, and
unobserved heterogeneity. Post hoc, logistic and Poisson regression analyses were
conducted to examine whether termination of treatment mediated the relationship
between risk profile membership and offending after discharge.
The results showed that the four risk profiles differed significantly in the number of
minor, moderate, and severe offences after discharge. None of the adolescents without
previous convictions committed any minor or severe offences. Therefore, the differences
between the risk profiles on minor and severe offences only included adolescents with
prior convictions. Adolescents with risk profiles with many risk factors (Classes 1 and 2)
had committed a higher number of minor, moderate, and severe offences after discharge
compared with adolescents in Class 3. Adolescents with mainly family risks (Class 4) had
a similar number of moderate offences as adolescents in Classes 1 and 2. Furthermore,
adolescents in this class with convictions prior to admission had committed the highest
number of severe offences compared with adolescents with prior convictions in all other
classes. No mediating effect of termination of treatment on the relationship between the
risk profiles and the number of minor, moderate, and severe offences after discharge was
found.
This chapter revealed that the absence of convictions before admission and a risk
profile with mainly peer risks are protective factors for committing (severe) offences after
discharge from secure residential care. In contrast, adolescents with many risk factors in
multiple domains and adolescents with mainly family risks (Classes 1, 2, and 4) have an
increased risk of repeated (severe) delinquency after discharge.
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DISCUSSION OF THE KEY FINDINGS
Vulnerable youth
The vulnerability of adolescents admitted to secure residential care was emphasised in
this thesis. These adolescents have had a tough life before their admission to the
Catamaran, including experiences of multiple adverse life events, such as bullying,
out-of-home placements, and parents’ divorce. As a result of these life events, in
combination with psychiatric problems and disruptive behaviour, these adolescents had
their first contact with mental health services, on average, at an early age of eight. All
adolescents in the present research population were classified with at least one
psychiatric disorder, but most adolescents had co-morbid disorders. Disruptive behaviour
disorders, attention deficit/hyperactivity disorders, and autism spectrum disorders were
the most common classifications. Particularly in their adolescence, the previous problems
evolved into delinquent behaviour in most adolescents.
The present research population was reasonably comparable to the populations
of adolescents in other secure residential care settings in the Netherlands, for example
orthopsychiatric institutions and juvenile justice institutions. In particular, the high
incidence of disruptive and delinquent behaviour and the high percentages of
experienced life events were also observed in other studies (Barendregt et al., 2015;
Harder et al., 2006; Van Dam et al., 2010). Nevertheless, in general, the adolescents in
the present research population showed a higher degree of psychopathology compared
with the findings of a Dutch study in which adolescents admitted to 10 secure residential
care locations in the Netherlands were included (Barendregt et al., 2014). The main
differences were the higher prevalence of autism spectrum disorders, reactive attachment
disorders, mood disorders, schizophrenia and other psychotic disorders and the lower
prevalence of cognitive impairment in our research population. The differences in
psychopathology may well be explained by the settings in which the studies were
conducted, since Barendregt et al. (2014) studied adolescents admitted to 10 distinct
secure residential care settings, including youth forensic psychiatric hospitals, child
and adolescent psychiatric hospitals, orthopsychiatric institutions, and juvenile justice
institutions. The present research was exclusively conducted at the Catamaran, a hospital
for youth forensic psychiatry and orthopsychiatry, which primarily provides highly
specialised patient care to patients with complex and/or rare disorders who did not
sufficiently benefit from treatment in other institutions.
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Risk profiles
The risk profiles identified in Chapter 1 have broadened our knowledge regarding the
co-occurrence of prominent risk factors for delinquency in this vulnerable population
of adolescents with major psychiatric problems and disruptive behaviour. Risk factors in
the individual domain turned out to always coincide with risk factors in other domains.
Risk factors in the school domain did not occur separately either. Risk factors in these two
domains co-occurred in two classes of adolescents with risk factors in the peer domain and
— in one class — also with family risk factors. By contrast, risk factors in the peer domain
were identified separately in one class of adolescents, and this also applies to risk factors
in the family domain.
Each of the four distinct risk profiles is characterised by a unique convergence of
crime history, psychopathology, and experienced life events, with adolescents in the
two classes with many risk factors sharing most similarities. These adolescents had a rich
criminal history before their admission to secure residential care, have co-morbid
psychiatric disorders, and had a high incidence of substance use before admission. The main
differences between those two classes were the higher percentages of autism spectrum
disorders in adolescents with risk factors in the individual, peer, and school domains
(Class 1) and the higher prevalence of reactive attachment disorders and family life events
in adolescents with risk factors in the individual, family, peer, and school domains
(Class 2). Among adolescents in the two classes with fewer but still several risk factors
in single domains (Classes 3 and 4), both comorbidity and previous offences are less
common.They differed significantly from the two classes with many risk factors and from
each other. The main differences between these two classes were the high prevalence
of autism spectrum disorders and sex offences in adolescents with the risk profile with
mainly peer risks (Class 3) and the high prevalence of reactive attachment disorders and
the lowest prevalence of previous convictions before admission in adolescents with
the risk profile with primarily family risks (Class 4).
Three of the four risk profiles roughly correspond to subgroups found in previous
studies (Geluk et al., 2013; Mulder et al., 2012). Adolescents in the two classes with many
risk factors (Classes 1 and 2) resembled a group of violent property offenders, which was
found in a study on serious juvenile offenders (Mulder et al., 2012). However, it is notable
that in the present research not one, but two separate classes were identified. Distinct
groups with individual and peer risks but with or without family risks were also found by
Geluk et al. (2013) in their study among childhood arrestees. Furthermore, adolescents in
the risk profile with primarily peer risks (Class 3) partly resemble the group of sex offenders
identified by Mulder et al. (2012). The main difference between these two groups was the
proportion of adolescents who had committed a sexual offence, which was much higher in
the study among serious juvenile offenders. To the best of our knowledge, the fourth class
of adolescents with primarily family risks (Class 4) has not been recognised in other studies.
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This is likely due to the scarcity of person-oriented studies on risk factors in multiple
domains among a broad population of adolescents with no, minor, and serious previous
offences. Since the majority of the adolescents in this class were admitted to secure
residential care with a civil law measure and had not committed any offences prior to
admission, it is obvious that this class has not been identified in studies on subgroups
among populations of juvenile offenders.
Admission at the Catamaran
After multiple types of outpatient and inpatient care, the adolescents in the present
research population were ultimately admitted to the Catamaran at an average age of almost
17 years. By then, approximately half of the adolescents were sentenced under Dutch
juvenile criminal law, and half were placed under Dutch juvenile civil law or were admitted
voluntarily. The adolescents were treated, on average, a year and a half at the Catamaran.
During their stay, a large proportion of adolescents showed severe externalising behaviour
at the start of admission, and this behaviour remained high during their entire stay. These
adolescents were youngest at admission to the Catamaran and most likely experienced
an onset of problem behaviour in their childhood. Since they alarmingly resemble the
life-course persisters of Moffitt (1993), along with their increased risk of prematurely
terminating treatment at the Catamaran, prognoses for these adolescents are adverse.
Therefore, clinicians should be extremely vigilant about this group of potential dropouts.
Of all adolescents in the present research population, the majority completed their
treatment at the Catamaran in accordance with the clinicians. The percentage of adolescents
whose treatment was ended prematurely — either by the multidisciplinary team or by
the adolescents themselves — falls within the range of dropout percentages from other
studies (De Boer et al., 2016; Van der Reijen et al., 2013). Dropout did not predict delinquency
after discharge (see Chapter 4), which is contradictory to the findings of other studies
(Olver et al., 2011; Van der Geest & Bijleveld, 2008; Vinnerljung & Sallnäss, 2008). In Chapter 4,
the mediating effect of dropout on the relationship between risk profiles and delinquency
was examined. It is conceivable, that the association between dropout and delinquency
faded away when risk profiles were taken into account as in an earlier study among adult
offenders (Olver et al., 2011). In the study by Olver and colleagues, pretreatment risks
contributed to the relationship between dropout and recidivism. An additional explanation
might also be sought in the non-differentiation of the dropout measure. Lockwood and
Harris (2015) found that voluntarily dropping out of treatment and being expelled by
clinicians had differing effects on the types of recidivism. Therefore, future studies should
distinguish between these two dropout types while further investigating the mediating
effects of dropout and the association of dropout and recidivism.
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Life after discharge
After their discharge from the Catamaran, the majority of the adolescents experienced
some form of aftercare. The largest group of discharged adolescents went home; a smaller
group were placed in supported housing or in a residential care setting. One to six years
after discharge, a twofold picture was reported by former patients of the Catamaran
concerning their life after discharge. On the one hand, they generally reported a high
quality of life, structured activities, close friends, contact with parents, and a living
situation with family or independently. On the other hand, they reported persistent
problems in their young adulthood, for example substance abuse, financial problems, and
delinquency. The majority of all young adults still had professional support. This portrayal
of a high quality of life on the one hand and persistent problems on the other hand
accorded with the findings of earlier studies on other specific populations (Harder et al.,
2011; Ståhlberg et al., 2017; Verbruggen et al., 2018).
Although the young adults reported a high quality of life for most life domains, it
is worth noting that only a small majority also reported a high score on the question
about their satisfaction with ‘life as a whole’. This may suggest that the quality-of-life
questionnaire used in Chapter 3 — that is, the Manchester Short Assessment of Quality
of Life (MANSA) — may omit some significant life domains for young adults. In a
qualitative study by Swerts et al. (2017) on the personal perspectives of adolescents in
residential care concerning quality of life, the most important domains mentioned by
the adolescents were interpersonal relations, personal development, and emotional
and material well-being. The domains emotional well-being (which involves positive
experiences, coping with emotions, and relaxing) and personal development (which
includes talent and strengths) are not included in the MANSA, and therefore were
not incorporated in this thesis. Given the similarities of the research populations of the
present thesis and that of Swerts et al. (2017), it is conceivable that these domains were
also important to the adolescents in this thesis and that their dissatisfaction with these
and any other individually important domains negatively affected their scores on the
question about ‘life as a whole’. In future studies, a more personalised quality of life
assessment could be of added value, for example by using the recently developed
digital, personalised, and accessible QoL-ME app by Buitenweg et al. (2019) for people
with severe mental health problems. A clinical implication is that treatment should be
focussed on improving quality of life in those life domains that are most relevant for each
individual patient (Van Hecke et al., 2019).
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Delinquency after discharge
The main purpose of the Catamaran’s treatment — primarily at the forensic psychiatric
units — is the prevention of reoffending. The clinicians try to achieve this by combining
treatment of psychiatric disorders, learning new skills, building a supportive network, and
reducing risk factors. Treatment is not likely to completely eliminate the risk of reoffending
in all adolescents. This is due to the severe psychiatric problems, the high number of risk
factors, and the often limited social networks of the adolescents admitted to the
Catamaran. Slightly less than half of all adolescents in this research population committed
at least one offence in the period up to 10 years after discharge. This percentage of officially
registered offences in Chapter 4 is lower than the percentage of self-reported delinquent
behaviour found in Chapter 3. The difference in prevalence may be explained by the
operationalisation of the outcome measure. In Chapter 4 only convicted and summoned
offences were included, while in Chapter 3 all self-reported convicted and unconvicted
offences were included. Differences in the time-at-risk periods cannot be an additional
explanation because the time-at-risk period in Chapter 4 with official data was longer
compared with that of Chapter 3 with self-reports.
The comparison of the official offending rates from Chapter 4 with the rates of other
studies on (re)offending is complicated because research into official recidivism data in a
comparable institution or to a similar research population is scarce. Nevertheless, a Dutch
study (Weijters et al., 2019) did examine recidivism in two populations of adolescents,
which are juvenile offenders after their stay in juvenile justice institutions and adolescents
after the expiry of their civil law measure. The offending rates of the adolescents in the
present research population — with and without a history of offending behaviour — lay
between the rates of these two populations. Furthermore, the percentage of severe
offending after discharge in Chapter 4 also ranged between the percentages of severe
offending of these two populations. In addition, the mean number of offences after
discharge in Chapter 4 is lower compared with the mean number in a specific population
of serious offenders (Mulder et al., 2011). This specific population in the study by
Mulder et al. (2011) most likely explains the different number of mean offences, since
the population of the current research is broader and includes adolescents with no, minor,
and severe delinquent behaviour in their past.
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Beyond the differences in outcome measures, research populations, and time-at-risk
periods, it is conceivable that the reoffending rates in the present research population
indeed are lower than that of other populations. The present research was conducted
at the Catamaran, which is a hospital for youth forensic psychiatry and orthopsychiatry
that provides highly specialised care. Treatment is provided by a multidisciplinary team in
which members of many diverse disciplines — including, for example, psychiatrists, family
therapists, and staff workers — cooperate. The Catamaran offers a broad and complete
collection of evidence-based, best-practice, and innovative treatments. Therefore, the
lower offending rate in Chapter 4 could be due to the treatment the adolescents received
at the Catamaran. However, to establish this, more research is needed on the offending
behaviour of adolescents after discharge from the Catamaran.
Predicting adversity
This thesis has provided more insight into combinations of multiple risk factors within
groups and how these combinations are predictive for future adverse problems, which
exceeds previous research concerning single risk factors. Our expectations, nourished by
the cumulative risk hypothesis and the dose-response relationship (Loeber et al., 2009;
Murray & Farrington, 2010; Rutter, 1979) — which were supported by multiple previous
studies (e.g., Van der Laan et al., 2010; Wong et al., 2013) — were that the classes with
many risk factors in multiple domains (Classes 1 and 2) would most likely run into problems
after discharge. We indeed found that the adolescents in those classes had an increased
risk of premature termination of treatment and delinquency after discharge. However, a
dose-response relationship did not offer a full explanation for the findings in Chapter 4,
since adolescents with primarily risk factors in the family domain (Class 4) also had a
higher likelihood of dropping out of treatment and delinquent behaviour after discharge.
What is known about risk factors in the family domain is that they show the strongest
association with recidivism in early adolescence (Van der Put et al., 2011). In contrast, in late
adolescence, risk factors in the individual, peer, and school domains turn out to be more
predictive (Van der Put et al., 2011). Since in this thesis only risk factors prior to admission
— thus, during childhood or early adolescence — were included, no knowledge is provided
of possible risk factors that have developed during their (late) adolescence. However, what
we do know is that the adolescents with primarily family risks (Class 4) are familiar with
psychopathology, such as disruptive behavioural disorders, reactive attachment disorders,
and/or attention deficit/hyperactivity disorders. These disorders are often related to
delinquency itself and to individual, peer, and school risk factors for delinquency, such as
the development of substance use and inabilities to establish a prosocial network (Abram
et al., 2015; Van der Put et al., 2016; Zeanah & Gleason, 2015). Presumably, the risk factors of
these adolescents may have been aggravated during their admission and after residential
care as a result of vulnerability linked to their psychopathology (Clarke et al., 2019).
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Another possible explanation of the elevated risks of adolescents in Class 4 for
delinquency after discharge may lie in their past delinquent behaviour. In Chapter 4, prior
convictions turned out to be a prominent protective factor of future delinquency, at least
regarding minor and severe delinquency. As the number of minor and severe offences after
discharge was perfectly predicted by the absence of convicted offences before admission,
results for minor and severe offences only referred to adolescents with previous convictions. This finding of criminal history as a strong predictor for (persistent) delinquency
corresponds with a large number of previous studies (Assink et al., 2015; Scott & Brown,
2018; Tanner-Smith et al., 2013). Other characteristics also possibly contribute to the risk
on delinquency after discharge, such as placement instability. Placement instability and
prior delinquency were found to be significant risk factors for adult criminality in a study
on maltreated youth (DeGue & Widom, 2009).
STRENGTHS AND LIMITATIONS
A major strength of this thesis is the use of latent class analysis and latent class growth
analysis. These statistical methods are particularly appropriate for identifying
homogeneous subgroups in a heterogeneous population. Clearly distinguishable and
— for clinicians — recognisable classes with distinct risks on future adverse outcomes
were identified: classes that would not have been revealed without these methods.
In addition, the use of a broad array of outcome measures to validate the identified
classes is a strength. This broad array included dropout, self-reported and officially
registered delinquency, the number and severity of delinquency, and objective and
subjective outcome measures regarding life after discharge. The inclusion of selfexperienced quality of life is of added value beyond all objective measures assessed
after discharge. By including quality of life, more insight was acquired into how adolescents
experience the diverse aspects of their lives. Another strength of this thesis is that almost
the entire male population of the Catamaran that received treatment for a long period
of more than 11 years was included, resulting in a representative sample of adolescents
admitted to the Catamaran.
Although the sample size is relatively large for a treatment study (Weisz et al.,
2005), it is rather small for the statistical analyses. As these analyses distinguish smaller
subgroups in the whole research population, the power to prove differences between
these subgroups is limited. Therefore, there are presumably more differences than our
current findings show. In contrast, an advantage of the small sample sizes of the distinct
subgroups is that the differences that were found have a great certainty.
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Given the retrospective design of the first part of this thesis and because the research
population covered a large group of adolescents who had been admitted to the Catamaran
years ago, we were bound to the use of file information to construct the risk profiles. To this
end, information from all possible sources before admission were retrospectively analysed,
including diagnostic reports from psychologists and psychiatrists, criminal records,
treatment plans from previous settings, and juridical documents. This use of file information
is a second limitation of this thesis because of the complete dependence on the available
information and on the quality of this information. In most cases, the files were complete
with corresponding information from various sources. However, in some cases, information
from different sources was inconsistent. In these cases, additional information about the
patient and/or his parents would have been very useful. Due to the incompleteness of file
data on some risk factors that were used to construct the risk profiles, some patients may
have been harder to classify into the right risk profile. This, in turn, may have provided a bias
in the subsequent analyses.
A third limitation to consider is the generalisability of the findings because the
sample was limited to one hospital for youth forensic psychiatry and orthopsychiatry in
the Netherlands. This hospital primarily offers highly specialised care to a specific group of
patients with complex and/or rare disorder(s), who did not sufficiently benefit from
treatment in other secure residential care settings. Therefore, the patient population in
this thesis was only partially comparable to the populations of adolescents in other secure
residential care settings in the Netherlands. This requires some vigilance in generalising
the findings to those populations of adolescents in other secure residential care settings.
However, the patient population in this setting comprised almost the entire patient
population of the Catamaran over a long period of time, which are adolescents from all
over the country. The findings do appear to be representative of the entire group of adolescents with these specific problems in the Netherlands.
IDEAS FOR FUTURE RESEARCH
This thesis was a first step in examining the heterogeneity in a specific group of
vulnerable adolescents with psychiatric problems and a high risk for delinquent behaviour
by the identification of distinct subgroups. For future research, it is important to replicate
the found groups in a comparable population. As the adolescents admitted to the
Catamaran are a unique patient population, finding a comparable population might be
challenging. Alternatively, a replication study could also be conducted among a later
population of adolescents admitted to the Catamaran. Once the externalising trajectory
classes and the risk profiles are confirmed, deepening our understanding of these groups
and their future risks is essential. Because even though there are specific classes with
exaggerated risks of problems, class membership did not fully predict who ends up in
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trouble. Within the high-risk classes, there are also individuals who escape the impending
problems. Future research is needed to discover factors that can positively affect
predictability within these classes.
Among the groups of adolescents with elevated risks of premature termination of
treatment, it is valuable to examine differences between individuals within those groups
who did complete treatment and the individuals who dropped out. Previous variablecentered research has identified factors that increase the likelihood of dropout and, by
contrast, factors that improve treatment outcomes (Boel-Studt, 2014; De Boer et al., 2016;
Van der Reijen et al., 2013). Future research should examine how these predictors, such
as family involvement, differ in the classes identified in Chapters 1 and 2 and whether
the distinct classes have their own predictors for treatment outcomes. Once the specific
predictors for dropout within the distinct classes are established, treatment can be
tailored accordingly.
Beyond the established predictive validity of the four risk profiles for future
delinquent behaviour, future research should identify other factors that can contribute to
the prediction of later delinquency. From previous studies, it is known that separate risk
factors or even risk profiles can decrease over time, and this decline may affect delinquency
rates (Hilterman et al., 2019; Van der Laan et al., 2019). In addition, both in theory and
confirmed by scientific evidence, the desistance of delinquency could be explained by
the strengthening of protective factors (Loeber et al., 2008; Rokven et al., 2018; Van der
Laan et al., 2010; Viljoen et al., 2018). In the present research, only one measurement of
— partly static — risk factors was included. To enlarge the profiling of the four classes,
future research should retrieve information on the adolescents’ dynamic risk factors during
care, including any changes to these risk factors, as well as on protective factors.
Future research is also needed on the treatment the adolescents received in the
distinct classes, so that the possible influence of specific therapies on the relationship
between class membership and outcome measures can be examined. In the present
research, the residential care treatment programme is merely described in global terms;
the specific treatment each individual has received was beyond the scope of this research.
Nevertheless, for follow-up research it is important to investigate whether certain groups
of adolescents benefit from specific therapies in order to gain more information about
what works for whom. However, it should be borne in mind that the treatment at the
Catamaran is only a cog in a long period of care. Therefore, research into aftercare and how
to improve its match to the treatment of the Catamaran is just as important.
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CLINICAL IMPLICATIONS
The present thesis provided additional knowledge for the use of the risk-need-responsivity
(RNR) model (Andrews & Bonta, 2010) in the treatment of a vulnerable high-risk population
of adolescents admitted to secure residential care. First, according to the risk principle,
the intensity of the intervention should match the individual’s recidivism risk. Given their
increased risk of delinquent behaviour after discharge, intensive treatment should be
given to (1) adolescents with co-occurring individual, peer, and school risks (Class 1);
(2) adolescents with co-occurring individual, family, peer, and school risks (Class 2); and
(3) adolescents with primarily family risks (Class 4). Second, as for the need principle,
interventions should focus on the combination of dynamic risk factors that have led to
delinquent behaviour in the past. Although the risk profiles partially comprised static risk
factors, information regarding the domains with the highest concentration of risks can be
derived to subsequently improve the protective factors in those domains. For example, in
the groups with high family risks, treatment can be aimed at building and strengthening
an alternative supportive prosocial network. In the treatment of all adolescents, it is
beneficial to move beyond problem-oriented treatment to strength-based approaches
with a focus on the well-being and capacities of adolescents (Barendregt et al., 2018;
Vandevelde et al., 2017; Ward & Fortune, 2013). Third, the responsivity principle states
guidelines for how interventions can be adapted to a person’s internal and external
responsivity. The knowledge acquired in Chapter 1 about the internal responsiveness of
the adolescents enables clinicians to adapt treatment to the disabilities of an individual,
for example, by his psychopathology.
Among the adolescents with an increased risk of premature termination of treatment
— which are adolescents with many risk factors, adolescents with primarily risks in the
family domain, and adolescents with ongoing severe externalising behaviour during care
(Classes 1, 2, 4, and the high trajectory class) — clinicians need to be extra vigilant about
the treatment and therapists’ predictors that were predictive of dropout. Examples of these
predictors are negative treatment attitudes, lower levels of motivation, a lower perceived
relevance of treatment, and the experience of a lower quality of therapeutic relationship
(De Haan et al., 2013; Olver et al., 2011). Although a lack of motivation — partly due to
previous unsuccessful care experiences — is a common characteristic of adolescents
admitted to residential care (Harder et al., 2012), motivation can be encouraged by creating
a future perspective and working towards explicit goals (Van Binsbergen, 2003). To this
end, the innovative training programme Project Life may be useful as it challenges young
vulnerable people to discover their own strengths, possibilities, and future perspectives
(Gerrits & Hoeymans, 2019). An alternative to reduce the dropout rate and simultaneously
improve symptom reduction and quality of life is the use of routine outcome monitoring
to provide feedback about the adolescents’ progress to both adolescents and clinicians
(De Jong et al., 2014; De Jong et al., 2019; Janse et al., 2020). Likewise, routine outcome
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monitoring remains essential to identify individuals who are not on track at an early stage
in treatment, so that treatment can be tailored in time.
At this moment, the Catamaran’s treatment comprises a broad collection of evidencebased, best-practice, and innovative treatments. In addition to treating the adolescents’
psychiatric problems and risk factors, the focus is also on school or work, promoting
financial skills, and the involvement of parents and peers in treatment. These elements
should definitely be maintained given their positive effects on treatment and on reducing
externalising behaviour and delinquency (Knorth et al., 2008; Mertens et al., 2017; Scott &
Brown, 2018). Moreover, finding appropriate aftercare for each patient is already
standard practice. This is important because the period after discharge from residential
care is a critical period in which the risk for continued delinquent behaviour is increased.
Prior research has established that well-implemented individual aftercare could enhance
long-term success after residential care and can decrease recidivism (James et al., 2013;
Trout et al., 2014). The profiling of the subgroups and the insight into their associated
future risks provide useful guidelines for personalising treatment. These insights allow the
clinicians to consciously choose appropriate interventions for each individual patient.
In the group of adolescents with individual, peer, and school risks before admission
(Class 1), their dynamic risk factors in the peer and school domains seem to have diminished
or even vanished in the period after their discharge. Therefore, the reasons for their
persistence in delinquency are not entirely clear. In the years following discharge, the
adolescents have built a prosocial network and have often found a job or have returned to
school. The only risk factor that is still present at that time is substance use. Therefore, their
addiction sensitivity together with their (genetic) vulnerability to psychopathology seems
to be the most likely explanation for their persistence of delinquent behaviour. Treatment
should focus on this vulnerability to substance use, for example, by applying the
intervention Brains4Use for this group (Emmerik & Lodewijks, 2002; Van den Berg et al.,
2015; Vermeulen-Smit et al., 2014).
In contrast to the first group, most risk factors still dominate life after discharge in
the group of adolescents with many pre-admission risk factors in all domains (Class 2).
These adolescents still have delinquent peers, have financial problems, use drugs, and
have not been able to engage in structured daily activities. Their criminal behaviour is also
persistent. For these adolescents, intensive multimodal treatment is recommended. Their
treatment should be aimed at learning skills related to managing finances and reinforcing
their social network. In addition, it is particularly important to involve their parents in
treatment; although, this may also be particularly challenging in this group. In addition, a
major focus is needed on commitment to school or working towards a job, offering them
an alternative to their criminal activities after discharge. If applicable, traumas should be
properly treated in the early stages of admission. Finally, appropriate aftercare is crucial in
this group of adolescents, who are likely to need professional help for a long time.
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Treatment of the third group of peer-rejected adolescents with autism spectrum
disorders and the lowest risk of persistent problems (Class 3) should focus primarily on
their psychopathology, which is primarily autism. For the adolescents in this group, it is
recommended to provide specific training aimed at social-cognitive and socialemotional skills since this can strengthen the effects of treatment (Knorth et al., 2008). For
this purpose, the innovative communication and reflection tool Brain Blocks (Van de Ven &
Erisman, 2019) — which already is part of the Catamaran’s treatment offering — can
be applied specifically for these adolescents. This tool can be used to improve socialemotional skills by restoring communication between adolescents and their environment,
for example between adolescents and their clinicians or professional caregivers. According
to adolescents who were formerly detained, the feelings of being closely connected to
and supported by staff members are important aspects for achieving a better life (Van
Hecke et al., 2019).
The group of adolescents with primarily family risks before admission (Class 4)
need intensive treatment because of their elevated risks of delinquency after discharge.
This group is characterised by previous placement instability, and they lacked a safe
home. For this group of adolescents, it is urgent to focus on both creating an alternative
supportive and safe network and strengthening their biological family system, for
example by systemic therapy. In this group, trauma-focused therapy is also indispensable.
Finally, since these adolescents had primarily juvenile civil law measures that in general
abruptly end when a person turns 18, (compulsory) aftercare is recommended to support
the transition from a highly structured clinical setting into the complicated conventional
society.
CONCLUSION
It is worth noting that the adolescents who are admitted to the Catamaran are a
vulnerable and heterogeneous high-risk group who show complex mental health
problems, exhibit severe levels of antisocial behaviour, and have a high risk of delinquent
behaviour. The heterogeneity of this population was established in this thesis, both for
risk factors prior to admission and for disruptive behaviour during care. The findings and
clinical implications of this thesis are closely aligned with the current shift towards
personalised care. The added value of identifying subgroups resides in the relationship
between these groups and adverse outcomes. By knowing more about the adolescents’
prognoses after discharge from residential care, treatment can be tailored more closely
to the risks and needs of these individuals. For example, this research has awakened
awareness that adolescents with primarily family risks and a civil law measure with no
or a small criminal history are nonetheless exposed to elevated risks of future problems
including delinquency. Therefore, they are in serious need for adequate treatment.
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Throughout the present research period and beyond, the Catamaran has been
continuously evolving following new insights from the field, research, and innovations. For
example, patients were given more individual control and responsibility, new treatments
have been implemented, and risk management is under constant focus. Set against the
national tendencies to reduce treatment duration and a movement towards other types
of treatment such as small community-integrated facilities, the highly specialised patient
care of the Catamaran is definitely appropriate and needed for most of the adolescents
who are admitted there. The only exception may be the group of adolescents with
primarily autism spectrum disorders and peer rejection risks. These adolescents have the
most favourable future prospects and the lowest risks of delinquency after discharge and
it might therefore better to offer them treatment in a different, smaller inpatient or even
outpatient facility. Moreover, irrespective of the type of help offered, it is extremely
important that individual aftercare is provided and well implemented (James et al., 2013).
Above all, let us bear in mind that even though most adolescents within the present
research population grew up in challenging and complex situations and are known to have
a psychiatric vulnerability, a large number of them do manage to rejoin society.
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Devin (21 jaar) omschrijft zichzelf als aardig, leergierig en meelevend. Hij woont
zelfstandig, is bezig met een horeca-opleiding en werkt fulltime als kok. In zijn
vrije tijd sport hij graag of spreekt hij af met vrienden of met zijn vriendin, met wie
hij nu 3 jaar samen is. Zijn ouders, zus, baas en vriendin zijn belangrijk voor hem.
Hij ziet zijn toekomst positief in. Als je hem ontmoet, zou je niet verwachten dat hij
één van de kwetsbare jongeren is waar dit proefschrift over gaat. Er is echter een
wereld van verschil tussen zijn huidige leven en zijn leven een aantal jaar geleden.
Devin heeft een moeilijke jeugd gehad. Zijn ouders zijn gescheiden en hij is
in die tijd emotioneel verwaarloosd. Op zijn achtste werd hij vanwege gedragsproblemen uit huis geplaatst en vanaf dat moment heeft hij op veel verschillende
plekken gewoond. Tijdens de adolescentie kreeg hij verkeerde vrienden, begon hij
drugs te gebruiken om rustig te worden, stopte hij met school en kwam hij in de
criminaliteit terecht. Op zijn 17e werd hij, in verband met meerdere vermogens- en
geweldsdelicten, opgenomen bij De Catamaran met een strafrechtelijke maatregel.
Devin werd geclassificeerd met een gedragsstoornis, een aan middelen gebonden
stoornis en een aandachtstekortstoornis. Tijdens zijn tweejarige opname bij
De Catamaran kreeg hij een agressieregulatietraining in groepsverband en
individuele psychomotorische therapie, waar hij leerde om te gaan met
zijn agressie en impulsiviteit. Daarnaast kreeg hij medicatie en behandeling voor
zijn verslaving. Hij kreeg ook samen met zijn ouders systeemtherapie om de stress
thuis te verminderen. Tijdens zijn opname bij De Catamaran was Devin matig
gemotiveerd en bleef hij alcohol en drugs gebruiken. Na ontslag ging hij
zelfstandig wonen en werd psychomotorische therapie ingezet als nazorg.
Als hij twee jaar na ontslag terugkijkt op zijn behandeling bij De Catamaran,
beseft hij dat deze behandeling hem geholpen heeft. Wat hem het meest
geholpen heeft, is dat hij tijdens zijn opname terug naar school is gegaan.
De grootste verandering na opname is dat hij zich meer is gaan richten op
de toekomst. Tijdens de follow-up meting vertelt hij dat deze verandering
voornamelijk vanuit hemzelf kwam, maar dat zijn ouders en de behandeling bij
De Catamaran hier ook aan bijgedragen hebben. Een jaar geleden is hij volledig
gestopt met het gebruik van softdrugs. Zijn grootste zorg op dit moment is of
het hem zal lukken om later een hypotheek te krijgen en of hij, gezien zijn strafblad,
een vast contract zal krijgen.
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INLEIDING
In Nederland wonen veel kwetsbare jongeren, zoals Devin, die hulp nodig hebben doordat
ze vastlopen in de adolescentie. Bij de kwetsbare jongeren waar dit proefschrift over gaat,
is er vaak sprake van psychische problemen, gedragsproblemen, middelengebruik en
delinquentie. Veel van deze jongeren hebben in hun leven al veel hulpverlening gehad die
vaak nog onvoldoende heeft geleid tot een afname van hun chronische en meervoudige
problematiek. Deze jongeren worden uiteindelijk opgenomen in een residentiële
instelling.
Residentiële jeugdzorg in Nederland bestaat uit verschillende soorten instellingen
waar jongeren en jongvolwassenen van 12 tot 23 jaar verzorging, opvoeding en
behandeling krijgen in 24uursverblijfszorg. Eén van de sectoren, die deze zorg
in Nederland biedt, is de geestelijke gezondheidszorg voor jeugdigen (jeugd-ggz). Binnen
deze sector valt De Catamaran, een kliniek voor forensische jeugdpsychiatrie en
orthopsychiatrie. De Catamaran is onderdeel van GGzE, eenheid Kind en Jeugd te
Eindhoven. De Catamaran bestaat uit vijf afdelingen. Er zijn drie afdelingen waar
jongeren en jongvolwassenen met een strafrechtelijke maatregel zijn opgenomen die
hen als gevolg van delinquent gedrag is opgelegd. Daarnaast zijn er twee afdelingen waar
jongeren zijn opgenomen met een civielrechtelijke maatregel. Deze jongeren kunnen
niet meer thuis wonen vanwege de ernst van de problemen en/of omdat hun ouder(s)
de problemen niet meer aankunnen. De problemen van alle jongeren, zowel met
civielrechtelijke als met strafrechtelijke maatregelen, zijn veelal complex. Er is vaak
sprake van ernstige gedragsproblemen, complexe en co-morbide psychopathologie
en delinquent gedrag. Het is van groot belang dat deze jongeren effectief behandeld
worden om het risico op aanhoudende problemen te verkleinen. Het doel van
behandeling bij De Catamaran is om jongeren te helpen hun leven weer op de rit te
krijgen en om het risico op delinquent gedrag te verminderen.
Er is uitgebreid onderzoek gedaan naar de ontwikkeling en voorspellers van
delinquent gedrag, bijvoorbeeld door de onderzoeksgroepen van Loeber en Moffitt
(Loeber et al., 2008; Moffitt, 1993). Loeber en collega’s (2008) hebben in het cumulatieve
ontwikkelingsmodel risicofactoren voor delinquentie in vijf domeinen ingedeeld:
individueel, familie, vrienden, school en buurt. Voorbeelden van risicofactoren zijn: eerder
delinquent gedrag, middelengebruik, mishandeling door ouders en afwijzing door
leeftijdgenoten. De cumulatieve risicohypothese (Rutter, 1979; Sameroff, 2000) stelt
dat niet zozeer specifieke losse risicofactoren, maar vooral het aantal risicofactoren
delinquent gedrag kan verklaren. In latere studies is gevonden dat de opeenstapeling
van risicofactoren in verschillende domeinen beter voorspelt dan risicofactoren in
één bepaald domein (Loeber et al., 2009; Loeber et al., 2008).

122 Nederlandse samenvatting

In eerdere studies naar de risicofactoren, kenmerken, behoeftes, behandeling
en prognoses van kwetsbare jongeren met ernstige gedragsproblemen en complexe
psychische problemen wordt deze groep vaak beschouwd als een homogene groep.
De realiteit is echter dat er veel verschillen tussen deze jongeren zijn en dat het daarom
belangrijk is om rekening te houden met deze heterogeniteit. Een onderzoek naar
homogene subgroepen – en naar de specifieke risico’s van deze subgroepen op
(herhaalde) delinquentie en andere problemen na ontslag – is een eerste stap naar het
personaliseren en het op maat maken van de zorg voor deze kwetsbare doelgroep.
Dit proefschrift
Dit proefschrift gaat over jongeren met ernstige psychische problemen en gedragsproblemen die opgenomen zijn bij De Catamaran. Het hoofddoel van dit proefschrift
is om de heterogeniteit van deze jongeren te onderzoeken door op zoek te gaan naar
herkenbare en homogene subgroepen. Er zijn vier subdoelen. Het eerste doel is om
subgroepen of risicoprofielen te onderscheiden op basis van samen voorkomende
risicofactoren. Het tweede doel is om verschillende trajecten van externaliserend gedrag
tijdens opname te onderscheiden en om te onderzoeken of deze trajecten voorspellend
zijn voor vroegtijdige beëindiging van de behandeling. Het derde doel is om verschillen
tussen de gevonden risicoprofielen te verkennen met betrekking tot het leven na ontslag bij
De Catamaran. Het laatste doel is om te onderzoeken of de risicoprofielen voorspellend
zijn voor delinquent gedrag na ontslag.
Het onderzoek is uitgevoerd bij mannelijke (oud-)cliënten van De Catamaran die
tussen januari 2005 en oktober 2016 opgenomen zijn geweest. De totale onderzoekspopulatie bestond uit 305 cliënten tussen de 13 en 23 jaar. Ongeveer de helft van de
cliënten had een strafrechtelijke maatregel, de andere helft een civielrechtelijke maatregel of waren vrijwillig bij De Catamaran geplaatst. Alle cliënten hadden psychische
problemen, waarbij gedragsstoornissen (50%) en autisme-spectrumstoornissen (41%)
het meeste voorkwamen. De meerderheid van de cliënten (80%) is voor opname bij
De Catamaran veroordeeld voor één of meerdere delicten.
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RESULTATEN
In Hoofdstuk 1 zijn subgroepen van jongeren met dezelfde combinatie van risicofactoren
geïdentificeerd. De steekproef bestond uit 270 mannelijke cliënten van De Catamaran die
opgenomen waren tussen januari 2005 en juli 2014. Elf risicofactoren uit de Structured
Assessment of Violence Risk in Youth (SAVRY) en het Forensisch Profiel Justitiële Jeugd (FPJ)
zijn ingedeeld in vier domeinen: individueel, familie, vrienden en school. Een latente klasse
analyse is gebruikt om de verschillende subgroepen te onderscheiden.
Het model met vier klassen wordt als beste oplossing gezien op basis van de
statistische maten en de klinische interpreteerbaarheid. Klasse 1 (44% van de steekproef )
bestond uit jongeren met risicofactoren in het individuele, vrienden- en schooldomein,
zoals verslavingsproblematiek, oriëntatie op crimineel milieu en spijbelen/schooluitval.
Jongeren in Klasse 2 (26% van de steekproef ) hadden risicofactoren in vier domeinen,
bijvoorbeeld verslavingsproblematiek in het individuele domein, een geschiedenis
van mishandeling en/of verwaarlozing in het familiedomein, een gebrek aan prosociale
vrienden in het vriendendomein en spijbelen/schooluitval in het schooldomein. Klasse 3
(18% van de steekproef ) bestond uit jongeren met de minste risicofactoren, met
uitzondering van afwijzing door leeftijdgenoten die juist het hoogst was in deze groep.
Klasse 4 (12% van de steekproef ) was de kleinste klasse. Jongeren in deze groep hadden
voornamelijk risicofactoren in het familiedomein, zoals getuige zijn geweest van geweld in
het gezin en een geschiedenis van mishandeling en/of verwaarlozing.
Om een beter beeld te krijgen van jongeren in de vier verschillende klassen, is
onderzocht op welke kenmerken de klassen verschilden. Jongeren in Klasse 1 en Klasse 2
hadden vaak co-morbide psychische stoornissen, hebben vaak meerdere delicten
gepleegd en waren bekend met het gebruik van alcohol en drugs voor opname. De
verschillen tussen Klasse 1 en 2 waren dat jongeren in Klasse 2 vaker geclassificeerd
waren met een reactieve hechtingsstoornis en dat zij vaker negatieve ervaringen binnen
hun gezin hadden. Jongeren in Klasse 3 zijn vaak het slachtoffer geweest van pesten,
waren vaker geclassificeerd met autisme-spectrumstoornissen en hebben vaker zedendelicten gepleegd dan jongeren in de andere klassen. Klasse 4 bestond uit jongeren die
vaak al vanaf een jonge leeftijd professionele hulp hadden en die vaker uit huis geplaatst
zijn vergeleken met de jongeren in de andere klassen. Daarnaast waren deze jongeren
vaker met een civielrechtelijke maatregel bij De Catamaran opgenomen, waren ze vaker
geclassificeerd met een reactieve hechtingsstoornis en hebben ze in hun kindertijd veel
negatieve ervaringen gehad in hun gezin. Eerder crimineel gedrag kwam in Klasse 4 juist
minder vaak voor vergeleken met jongeren in de andere klassen.
De vier gevonden risicoprofielen bevestigden de heterogeniteit van jongeren die
opgenomen waren bij De Catamaran. In onderzoek naar deze populatie is het daarom van
belang rekening te houden met deze heterogeniteit. Daarnaast is er inzicht verkregen over
combinaties van samen voorkomende risicofactoren.
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Het doel van Hoofdstuk 2 was om de heterogeniteit van de ontwikkeling van
externaliserend gedrag tijdens opname te verkennen. Dit is gedaan in een steekproef
van 171 mannelijke cliënten die tussen juli 2009 en juni 2017 opgenomen waren bij De
Catamaran. Eerst zijn de trajecten van externaliserend gedrag vastgesteld. Daarna zijn
verschillen tussen de trajecten geanalyseerd en is onderzocht of de trajecten voorspellend
zijn voor vroegtijdige beëindiging van de behandeling. Externaliserend gedrag tijdens
opname is gemeten met behulp van de Child Behavior Checklist (CBCL), een gedragsvragenlijst die elk half jaar door de persoonlijk begeleider van de jongeren is ingevuld.
Er zijn in totaal 454 vragenlijsten ingevuld, die allemaal meegenomen zijn in de analyses.
Vroegtijdige beëindiging van de behandeling is behandeling die beëindigd wordt voordat
behandeldoelen zijn gehaald. Dit omvat zowel behandeling die voortijdig beëindigd
wordt door het behandelteam als behandeling die door de cliënt zelf voortijdig wordt
beëindigd. Een latente klasse groei analyse is gebruikt om de traject klassen in kaart te
brengen.
Het vier-klassen lineaire model bleek de meest geschikte oplossing op basis van
de statistische maten. De traject klasse ‘hoog’ (43% van de steekproef ) was de grootste
klasse. Jongeren in deze klasse lieten stabiel, ernstig externaliserend gedrag zien
gedurende hun hele opname. De traject klasse ‘matig’ (35% van de steekproef ) bestond
uit jongeren met stabiel, matig externaliserend gedrag tijdens opname. De traject klasse
‘laag’ was de kleinste klasse (6% van de steekproef ) met jongeren die geen
externaliserend gedrag tijdens opname lieten zien. De traject klasse ‘toenemend’ (16%)
was de enige klasse die een verschil over tijd liet zien: de jongeren in deze groep lieten
matig externaliserend gedrag zien tijdens het begin van hun opname en ernstig
externaliserend gedrag aan het einde van hun opname. Er worden een paar verschillen
gevonden tussen de trajecten. Zo waren jongeren in de traject klasse ‘hoog’
bijvoorbeeld het jongste, zijn hun problemen vaak op vroege leeftijd al begonnen en zijn
ze vaker geclassificeerd met een gedragsstoornis dan jongeren in de andere trajecten.
De trajecten bleken voorspellend voor vroegtijdige beëindiging van de behandeling:
jongeren in de traject klasse ‘hoog’ hadden een verhoogd risico op het vroegtijdig
beëindigen van hun behandeling vergeleken met jongeren in de traject klasse ‘matig’.
Dit hoofdstuk laat duidelijk zien dat (a) de ontwikkeling van externaliserend gedrag
tijdens een residentiële behandeling heterogeen is, (b) jongeren die opgenomen zijn bij
De Catamaran verschillende trajecten van externaliserend gedrag volgen tijdens hun
residentiële behandeling, en (c) de groep jongeren met stabiel, ernstig externaliserend
gedrag tijdens opname een verhoogd risico heeft op het vroegtijdig beëindigen van de
behandeling.
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Hoofdstuk 3 beschrijft een follow-up onderzoek waarbij het leven van jongvolwassenen
na hun behandeling bij De Catamaran in kaart is gebracht. Het doel van dit hoofdstuk was
om verschillen in het leven na ontslag tussen jongvolwassenen in de vier eerder gevonden
risicoprofielen te exploreren. De steekproef bestond uit 46 voormalige, mannelijke
cliënten van De Catamaran die tussen april 2009 en augustus 2013 met ontslag zijn
gegaan. Het follow-up onderzoek bestond uit vragenlijsten en een gestructureerd
interview. De uitkomstmaten waren kwaliteit van leven, dagelijks leven, sociaal netwerk,
problemen en delinquentie. Met behulp van drie (niet-)parametrische toetsen zijn
verschillen tussen de jongvolwassenen in de vier risicoprofielen onderzocht. Klassespecifieke, gecorrigeerde residuen gaven vervolgens aan welke risicoprofielen van elkaar
verschilden.
De resultaten van deze exploratieve follow-up studie waren tweeledig. Aan de ene
kant gaven de meeste jongvolwassenen aan dat ze gestructureerde activiteiten, goede
vrienden en contact met hun ouders hadden. De meesten leefden op het moment van het
follow-up onderzoek zelfstandig of bij familie. Daarnaast gaf het merendeel aan tevreden
te zijn met verschillende aspecten van hun leven, zoals met hun vriendschappen en
leefomstandigheden. Aan de andere kant gaven de jongvolwassenen aan dat ze nog
steeds problemen ervaarden in hun jong volwassenheid, waaronder financiële problemen,
drugsgebruik en delinquentie. De meerderheid van de jongvolwassenen gaf aan nog
steeds professionele hulp te krijgen. Verschillen tussen de groepen werden voornamelijk
gevonden tussen de jongvolwassenen in Klasse 2 en jongvolwassenen in de andere
klassen. Zo rapporteerden jongvolwassenen in Klasse 2 minder vaak gestructureerde
activiteiten en gaven ze juist vaker aan delinquente vrienden te hebben en geweldsdelicten na ontslag te hebben gepleegd.
Jongvolwassenen met ernstige gedragsproblemen en complexe psychische
problemen die opgenomen zijn geweest bij De Catamaran rapporteerden één tot
zes jaar na ontslag zowel aanhoudende problemen als een hoge kwaliteit van leven.
Jongvolwassenen met de meeste risicofactoren (Klasse 2) hadden de grootste kans op
aanhoudende problemen.
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In Hoofdstuk 4 is onderzocht of de vier eerder gevonden risicoprofielen voorspellend
zijn voor het aantal lichte, middelzware en zware delicten na ontslag. De steekproef van
dit hoofdstuk bestond uit 238 mannelijke oud-cliënten van De Catamaran die tussen
januari 2005 en december 2014 opgenomen zijn geweest. Officieel geregistreerde data
uit de Justitiële Documentatie van het Ministerie van Veiligheid en Justitie is gebruikt als
bron voor het aantal delicten na ontslag. Alle delicten waar oud-cliënten in de periode
vanaf hun ontslag bij De Catamaran tot oktober 2015 voor zijn veroordeeld of gedagvaard,
zijn meegenomen. Drie losse Poisson regressieanalyses zijn uitgevoerd met het aantal
lichte, middelzware en zware delicten na ontslag als afhankelijke variabelen en klasselidmaatschap van de vier risicoprofielen als predictor. In de analyses is gecorrigeerd voor
delictgeschiedenis, risicoperiode en niet geobserveerde heterogeniteit. Post hoc zijn
logistische en Poisson regressieanalyses uitgevoerd om te onderzoeken of het
vroegtijdig beëindigen van de behandeling een mediërende invloed heeft op de relatie
tussen klasse-lidmaatschap en delicten na ontslag.
Uit de resultaten bleek dat de vier risicoprofielen significant verschilden in het
aantal lichte, middelzware en zware delicten na ontslag. Geen enkele jongere zonder
veroordelingen voor opname bij De Catamaran heeft lichte of zware delicten na ontslag
gepleegd. Daarom werden voor de lichte en zware delicten na ontslag alleen de verschillen
tussen jongeren met eerdere veroordelingen meegenomen. Jongeren met een risicoprofiel
met veel risicofactoren (Klasse 1 en 2) hebben na ontslag meer lichte, middelzware en
zware delicten gepleegd dan jongeren in Klasse 3. Jongeren die voornamelijk risicofactoren hebben in het familiedomein (Klasse 4) hebben meer middelzware en zware
delicten na ontslag gepleegd dan jongeren in Klasse 3. Er werd geen mediërend effect
gevonden van vroegtijdige beëindiging van de behandeling op de relatie tussen de
risicoprofielen en het aantal lichte, middelzware en zware delicten na ontslag.
In dit hoofdstuk is gevonden dat de afwezigheid van veroordelingen voor opname
bij De Catamaran en een risicoprofiel met voornamelijk afwijzing in het vriendendomein
beschermende factoren waren voor het plegen van (zware) delicten na ontslag.
Daarentegen hadden jongeren met veel risicofactoren in verschillende domeinen en
jongeren met voornamelijk risicofactoren in het familiedomein een verhoogd risico op
herhaalde (zware) delinquentie na ontslag bij De Catamaran.
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DISCUSSIE
Jongeren met ernstige psychische problemen en gedragsproblemen die opgenomen zijn
bij De Catamaran zijn kwetsbaar door de hoge mate van gedragsproblemen, delinquentie
en ervaren levensgebeurtenissen. De kenmerken van deze jongeren komen deels overeen
met die van jongeren in andere residentiële instellingen in Nederland (Barendregt et al.,
2015; Harder et al., 2006; Van Dam et al., 2010). Wat deze groep onderscheidt is de
psychopathologie, die bij de jongeren van De Catamaran complexer is. Dit is te verklaren
vanuit de setting. De Catamaran is een kliniek waar hoogspecialistische zorg geboden
wordt aan cliënten met complexe stoornissen die onvoldoende baat hebben gehad bij
behandeling in andere instellingen.
Risicoprofielen
De gevonden risicoprofielen bevestigen de heterogeniteit van jongeren die opgenomen
zijn bij De Catamaran. Daarnaast geven deze risicoprofielen meer inzicht in welke risicofactoren voor delinquentie tegelijkertijd voorkomen in een populatie van jongeren met
ernstige gedrags- en psychische problemen. Risicofactoren in het individuele domein en
risicofactoren in het schooldomein komen beiden alleen voor in combinatie met risicofactoren in andere domeinen. Risicofactoren in het vriendendomein en risicofactoren
in het familiedomein kunnen echter wel solitair voorkomen. Drie van de vier gevonden
risicoprofielen zijn terug te vinden in eerdere studies (Geluk et al., 2013; Mulder et al., 2012).
Het risicoprofiel van jongeren met voornamelijk risicofactoren in het familiedomein
wordt niet beschreven in andere studies. De reden hiervoor is waarschijnlijk dat
eerder onderzoek veelal is uitgevoerd bij specifieke populaties van delinquente jongeren.
Jongeren in Klasse 4 lijken buiten deze specifieke populaties te vallen, aangezien zij vaak
geen veroordelingen voor eerdere delicten hebben.
Trajecten van externaliserend gedrag
Aan de trajecten van externaliserend gedrag is te zien dat ook de ontwikkeling van
externaliserend gedrag van jongeren opgenomen bij De Catamaran heterogeen is. Er zijn
vier verschillende trajecten van externaliserend gedrag tijdens opname gevonden. De
groep jongeren met ernstig externaliserend gedrag tijdens de hele opname hebben een
verhoogd risico op het vroegtijdig beëindigen van de behandeling. Omdat de jongeren in
deze groep veel overeenkomsten hebben met de groep ‘life-course persisters’ van Moffitt
(1993), is hun prognose slecht. Het is bij deze groep dus erg belangrijk om hun
verhoogde risico op vroegtijdig beëindigen van de behandeling af te wenden, zodat zij
de behandeling die zij zo hard nodig hebben continueren.
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Leven na ontslag bij De Catamaran
Oud-cliënten schetsen één tot zes jaar na ontslag bij De Catamaran een tweeledig beeld
van hun leven. Aan de ene kant geven ze aan gestructureerde activiteiten te hebben en
tevreden te zijn met hun leven. Aan de andere kant rapporteren ze nog wel problemen,
zoals schulden, middelengebruik en delinquentie. Dit tweezijdige beeld van hun leven na
ontslag komt overeen met de resultaten van andere follow-up studies (Harder et al., 2011;
Ståhlberg et al., 2017; Verbruggen et al., 2018). Jongvolwassenen met de meeste risicofactoren (Klasse 2) hebben de grootste kans op aanhoudende problemen na ontslag. Dit
betekent dat behandeling van deze groep mogelijk nog beter afgestemd dient te worden
op hun aanhoudende problemen, bijvoorbeeld door middel van het nog meer toewerken
naar een arbeidsperspectief en het bevorderen van een prosociaal netwerk.
In de hele groep is het opvallend dat, ondanks dat de oud-cliënten gemiddeld een
hoge kwaliteit van leven rapporteren, er maar een kleine meerderheid hoog scoort op
de specifieke vraag hoe tevreden ze zijn over hun leven in het algemeen. Een verklaring
hiervoor zou kunnen zijn dat de gebruikte vragenlijst over kwaliteit van leven bepaalde
domeinen van kwaliteit van leven mist die wel belangrijk zijn voor jongvolwassenen,
zoals emotioneel welzijn en persoonlijke ontwikkeling.
Delinquentie na ontslag
Het belangrijkste doel van de behandeling bij De Catamaran is het terugbrengen van het
risico op delinquent gedrag. Het is lastig om het risico op delinquent gedrag volledig te
elimineren vanwege de ernstige psychische problemen, het hoge aantal risicofactoren en
het vaak ontbreken van een prosociaal netwerk. Iets minder dan de helft van de huidige
onderzoekspopulatie werd (opnieuw) veroordeeld in de periode tot tien jaar na ontslag.
Deze prevalentie ligt tussen de percentages die zijn gevonden in een ander onderzoek
naar delinquent gedrag bij jongeren met civielrechtelijke maatregelen en jongeren met
strafrechtelijke maatregelen (Weijters et al., 2019).
Het is niet verrassend dat de afwezigheid van veroordelingen voor opname bij
De Catamaran en het risicoprofiel met voornamelijk afwijzing in het vriendendomein
beschermende factoren zijn voor het plegen van (zware) delicten na ontslag. Ook is
de bevinding dat jongeren met risicoprofielen met veel risicofactoren in meerdere
domeinen een verhoogd risico hebben op delinquentie na ontslag naar verwachting.
Wat echter opvallend is, is dat jongeren in de groep met voornamelijk risicofactoren
in het familiedomein, die vaker een civielrechtelijke maatregel hebben, ook een
verhoogde kans hebben op middelzware en zware delinquentie na ontslag. Mogelijke
verklaringen hiervoor zijn de risicofactoren in het familiedomein, de psychopathologie
van deze groep en vroege verstoring in de verzorgingssituatie, aangezien deze aspecten
allemaal geassocieerd zijn met delinquentie (Abram et al., 2015; DeGue & Widom, 2009;
Van der Put et al., 2011; Zeanah & Gleason, 2015).
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DE STERKE PUNTEN EN BEPERKINGEN VAN DIT ONDERZOEK
Wat dit onderzoek uniek maakt, zijn de gebruikte latente klasse (groei) analyses waarmee
herkenbare, homogene subgroepen gevonden zijn. Een ander sterk punt van dit
proefschrift is dat er verschillende uitkomstmaten gebruikt zijn, waaronder zowel zelfgerapporteerde als officieel geregistreerde delinquentie en kwaliteit van leven. Een laatste
pluspunt van dit proefschrift is dat de onderzoekspopulatie bestaat uit bijna de hele
cliëntpopulatie van De Catamaran in een periode van 11 jaar.
Vanzelfsprekend heeft dit proefschrift ook een aantal beperkingen, zoals de
beperkte steekproefgroottes. Hierdoor kan de power soms te laag zijn geweest om
eventuele verschillen tussen subgroepen aan te tonen. Het gebruik van dossierinformatie,
wat een onoverkomelijk gegeven was door de retrospectieve aard van sommige delen van
het onderzoek, is een tweede beperking. Ondanks dat de dossiers vaak uitgebreid waren,
zou in sommige gevallen extra informatie wenselijk zijn geweest. Een laatste limitatie is
de beperkte generaliseerbaarheid van de resultaten, omdat de onderzoekspopulatie
geheel bestaat uit (oud-)cliënten van De Catamaran. De Catamaran biedt echter hoogspecialistische zorg op landelijk niveau voor een specifieke groep jongeren met complexe
problematiek. Daardoor is de cliëntpopulatie uniek. De onderzoeksresultaten zijn hierdoor
wel te generaliseren naar kwetsbare jongeren met complexe psychische problemen en
ernstige gedragsproblemen in heel Nederland.
IDEEËN VOOR VERVOLGONDERZOEK
Dit proefschrift is een eerste stap in het onderzoeken van heterogeniteit in een specifieke
groep van kwetsbare jongeren met psychische problemen en een hoog risico op
delinquentie. Het is belangrijk dat de gevonden subgroepen in vervolgonderzoek naar
vergelijkbare populaties gerepliceerd worden. Nadat de risicoprofielen en de trajecten
van externaliserend gedrag bevestigd zijn, is het van belang onze kennis te vergroten over
de kenmerken en behoeftes van deze groepen. Daarnaast is vervolgonderzoek nodig om
(protectieve) factoren te ontdekken die binnen de groepen de voorspellingen kunnen
verbeteren voor zowel vroegtijdige beëindiging van de behandeling als voor delinquentie
na ontslag. Ten slotte is het van belang dat in vervolgonderzoek de mogelijke invloed van
specifieke interventies op de relatie tussen klasse-lidmaatschap en uitkomstmaten wordt
onderzocht, zodat kennis over welke behandeling voor welke groepen het beste werkt,
wordt vergroot.
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IMPLICATIES VOOR DE PRAKTIJK
Dit proefschrift levert aanvullende kennis over het gebruik van het risk-need-responsivity
(RNR) model in de behandeling van de jongeren die opgenomen zijn bij De Catamaran.
Volgens het risicoprincipe van dit model moet de intensiteit van de behandeling
afgestemd worden op het recidiverisico van een individu. Dat betekent dat jongeren in
Klasse 1, 2 en 4 een intensieve behandeling nodig hebben gezien hun verhoogde risico
op delinquent gedrag na ontslag. Volgens het behoefteprincipe moet behandeling zich
richten op de combinatie van risicofactoren die bij dat individu tot delinquent gedrag
heeft geleid. Hiervoor kan de informatie over de risicoprofielen gebruikt worden.
Ondanks dat deze profielen overwegend bestaan uit statische, onveranderbare factoren,
zijn wel de domeinen bekend waar de hoogste concentratie aan risicofactoren voorkomt.
Behandeling kan zich richten op het versterken van beschermende factoren in die
domeinen. Volgens het responsiviteitsprincipe moet een behandeling afgestemd worden
op de interne en externe responsiviteit van elk individu, zoals de psychopathologie.
Er zijn bepaalde groepen die een verhoogd risico hebben op het vroegtijdig
beëindigen van de behandeling. Dit zijn jongeren met veel risicofactoren, jongeren
met voornamelijk familierisico’s en jongeren met stabiel ernstig externaliserend gedrag
tijdens opname (Klasse 1, 2, 4 en de traject klasse ‘hoog’). Bij deze jongeren dienen
zorgverleners extra alert zijn op de therapie- en therapeutvariabelen die voorspellend zijn
voor het vroegtijdig beëindigen van de behandeling. Een lage motivatie van cliënten kan
bijvoorbeeld verbeterd worden door een toekomstperspectief te schetsen en te werken
aan expliciete doelen.
Op dit moment bestaat het behandelaanbod van De Catamaran uit een groot aantal
evidence-based, best-practice en innovatieve interventies. Naast het behandelen van de
psychische problemen en de risicofactoren, wordt er ook gefocust op school of werk en
het bevorderen van financiële vaardigheden. Daarnaast worden ouders en vrienden nauw
betrokken bij behandeling en is er aandacht voor gepaste nazorg. Deze behandelaspecten
moeten behouden blijven, gezien de positieve effecten van deze aspecten op het
reduceren van externaliserend gedrag en delinquentie (Knorth et al., 2008; Mertens et al.,
2017; Scott & Brown, 2018). De gevonden risicoprofielen en hun specifieke risico’s kunnen
als leidraad dienen voor een meer gepersonaliseerde behandeling.
Bij jongeren met risicofactoren in het individuele, vrienden- en schooldomein (Klasse 1)
lijken de meeste risicofactoren in de periode na ontslag te verminderen. De enige
risicofactor die in de jaren na ontslag nog wel duidelijk aanwezig is, is middelengebruik.
Aangezien deze risicofactor een reden kan zijn voor de aanhoudende delinquentie,
zou behandeling in deze groep zich dus (nog) meer moeten richten op de verslavingsgevoeligheid van deze jongeren.
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Bij jongeren met de meeste risicofactoren voor opname (Klasse 2) lijken de risicofactoren te persisteren in het leven na ontslag. Omdat deze jongeren een verhoogd risico
hebben op aanhoudend delinquent gedrag, is intensieve, multidisciplinaire behandeling
nodig. Het is belangrijk in deze behandeling (nog meer) te focussen op het behandelen
van eventuele trauma’s, het aanleren van financiële vaardigheden, het bevorderen van
een prosociaal netwerk en het toewerken naar een baan. Daarnaast is het belangrijk om,
ondanks de problemen in het familiedomein, ouders zoveel mogelijk te betrekken bij de
behandeling. Vanwege de persistentie van de problemen van deze groep is het vinden van
geschikte nazorg van cruciaal belang.
Behandeling van jongeren met autisme-spectrumstoornissen die vaak gepest zijn
(Klasse 3) zou zich voornamelijk moeten focussen op hun psychopathologie (autisme) en
op het vergroten van hun sociale vaardigheden.
Voor jongeren met voornamelijk familie-risicofactoren en een verhoogde kans op
delinquent gedrag na ontslag (Klasse 4) is het belangrijk om hun netwerk te versterken.
Daarnaast is het ook in deze groep belangrijk om eventuele trauma’s te behandelen.
Ten slotte is nazorg bij deze groep van belang om zo de transitie van de gestructureerde
klinische setting naar de gecompliceerde samenleving te begeleiden, vooral als hun civielrechtelijke maatregel en daarmee soms hun residentiële behandeling abrupt eindigt als
cliënten 18 jaar worden.
CONCLUSIE
De heterogeniteit van jongeren met complexe mentale problemen, ernstige gedragsproblemen en een hoog risico op delinquent gedrag is in dit proefschrift bevestigd.
De toegevoegde waarde van het identificeren van homogene subgroepen ligt in de
gevonden relatie van deze subgroepen met later probleemgedrag. Als de prognoses
van een bepaalde groep bekend zijn, kan behandeling nog meer toegespitst worden op
de risico’s en behoeftes van die specifieke groep. Hierdoor kunnen risico’s op toekomstig
probleemgedrag verminderd worden.
Tijdens de gehele periode van het huidige onderzoek, maar ook in de periode erna,
heeft De Catamaran zich continu ontwikkeld op basis van nieuwe inzichten uit het veld,
onderzoek en innovaties. Ondanks de nationale tendens om behandelduur te verkorten
en meer in te zetten op kleinschalige woonvoorzieningen, lijkt de hoogspecialistische
zorg van De Catamaran nog steeds geschikt en nodig te zijn voor een groot aantal van de
jongeren die daar opgenomen worden. De meeste jongeren in de huidige onderzoekspopulatie hebben een psychische kwetsbaarheid en zijn vaak opgegroeid in complexe
situaties. Toch slagen ze er vaak in om een aantal jaren na ontslag weer deel te nemen aan
de maatschappij.
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46.1%
45.7%
8.2%

47.8%
43.7%
8.5%

68.9%
29.5%
1.7%

Class 2
(n = 70)
17.6
58.3%
91.9
9.2
15.8%

46.6%
36.1%
17.3%

Class 3
(n = 49)
16.8
21.7%
97.2
8.0
17.5%

Disruptive behaviour disorder
Autism spectrum disorder
Attention deficit/hyperactivity disorder
Substance disorder
Reactive attachment disorder
Schizophrenia or other psychotic disorder
Mood disorder
Anxiety disorder
Personality disorder
Cognitive impairment
Soft drug use
Hard drug use
Alcohol use

Overall
mean
48.9%
42.6%
23.3%
22.6%
12.6%
9.3%
8.5%
8.1%
11.3%
5.9%
69.5%
27.2%
72.7%

Class 1
(n = 119)
54.4%
50.0%
28.7%
33.1%
3.0%
11.9%
8.9%
3.6%
5.5%
6.4%
98.0%
37.0%
89.6%

Class 2
(n = 70)
60.8%
17.4%
11.3%
31.7%
23.8%
15.6%
8.0%
8.9%
29.8%
9.9%
89.1%
44.3%
89.3%

Class 3
(n = 49)
29.8%
74.5%
23.3%
0.2%
5.7%
0.1%
8.9%
10.1%
2.0%
3.0%
2.8%
0.2%
31.8%

Table 2
Differences between the classes in psychopathology and substance use (N = 270)

Age at admission, in years
Immigrants (1st or 2nd generation)
Most recent IQ
Earliest age of (outpatient) care
Only child
Judicial measure
Criminal law
Civil law
Voluntary

Class 1
(n = 119)
16.9
26.4%
93.2
9.1
11.6%

Overall
mean
16.9
34.8%
93.9
8.6
15.4%

Class 4
(n = 32)
32.2%
20.1%
29.9%
0.6%
35.0%
0.1%
7.6%
20.7%
11.3%
0.2%
27.1%
0.7%
39.8%

10.0%
79.1%
10.9%

Class 4
(n = 32)
15.6
35.4%
97.1
6.8
25.6%

Table 1
Differences between the classes in demographic and admission characteristics (N = 270)

11.37
28.64
4.01
194.67
15.83
103.47
.08
7.38
6.87
6.16
49.64
214.33
41.83

Wald

24.44
13.70
6.13
8.33
2.91
16.09

Wald

.010
.000
.260
.000
.001
.000
.990
.061
.076
.100
.000
.000
.000

p

.000
.003
.110
.040
.410
.013

p

1,2 > 3; 2 > 4
1,3 > 2,4; 3 > 1
1,2 > 3,4
2,4 > 1,3
1,2 > 3,4
1,2 > 3,4; 4 > 3
1,2 > 3,4
1,2 > 3,4

Post hoc

1,2,3 > 4; 2 > 3
2 > 1,3
1,2 > 4
2,3 ≠ 4

Post hoc
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No conviction
Drug offence
Vandalism (property)
Property offence without violence
Moderate violent offence
Violent property offence
Serious violent offence
Sex offence
Manslaughter
Arson
Murder
Age first criminal behaviour
Age first violent behaviour

Overall
mean
18.9%
4.4%
30.7%
45.2%
50.0%
19.6%
7.8%
13.3%
3.3%
0.7%
2.6%
13.8
14.4

Class 1
(n = 119)
13.4%
7.5%
40.7%
52.7%
55.8%
25.4%
11.7%
2.0%
0.1%
0.6%
1.0%
14.2
14.8

Class 2
(n = 70)
10.5%
2.6%
40.6%
67.6%
62.7%
29.6%
7.0%
12.9%
5.0%
1.8%
5.8%
13.2
14.1

Table 3
Differences between the classes in criminal behaviour (N = 270)
Class 3
(n = 49)
21.9%
1.7%
10.3%
9.6%
36.3%
4.7%
4.4%
44.1%
4.2%
0%
3.7%
13.9
14.7

Class 4
(n = 32)
53.1%
1.3%
3.8%
23.7%
21.9%
0.3%
0.2%
9.1%
10.7%
0.1%
0%
13.8
12.9
18.03
2.65
12.59
22.69
12.25
48.21
13.52
21.37
2.61
10.62
12.10
3.49
5.53

Wald
.000
.450
.006
.000
.007
.000
.004
.000
.460
.014
.007
.320
.140

p
4 > 1,2,3
1,2 > 3,4
1,2 > 3,4
1,2 > 4; 2 > 3
1,2 > 3,4; 3 > 4
1,2,3 > 4
3 > 1,2,4
1,2 > 3
2,3 > 4
-

Post hoc
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Overall
mean
Chronic illness or hospitalisation
15.0%
Victim physical abuse (outside the family)
12.7%
8.3%
Victim sexual abuse
2.7%
Victim discrimination
18.1%
Financial problems
17.1%
Migration
3.7%
Fled from another country
46.5%
Out-of-home-placement
Chronic illness or hospitalisation of parents 21.7%
Chronic illness or hospitalisation of brother/ 3.1%
sister
31.2%
Drug abuse parents
39.9%
Psychopathology parents
19.0%
Psychopathology brother/sister
64.3%
Parents’ divorce
19.0%
Problems with new parent(s)
18.3%
Financial problems parents
25.0%
Work problems or unemployment parents
9.5%
Deceased parents
Deceased brother/sister
3.4%
49.2%
Victim bullying
1.9%
Impregnated a girl

Class 2
(n = 70)
20.5%
19.9%
17.4%
4.0%
36.1%
29.9%
2.8%
48.3%
27.0%
1.1%
70.8%
60.1%
29.0%
87.7%
32.9%
36.9%
29.2%
13.8%
4.7%
50.3%
2.2%

Class 1
(n = 119)
15.5%
8.4%
2.9%
3.7%
18.5%
12.3%
6.8%
42.6%
14.0%
5.8%
9.2%
26.7%
15.1%
47.5%
14.7%
5.7%
21.7%
8.3%
4.1%
40.6%
0.3%

Table 4
Differences between the classes in life events (N = 270)

7.7%
36.2%
13.4%
58.1%
3.4%
13.3%
20.8%
7.0%
0%
86.1%
0%

Class 3
(n = 49)
8.6%
9.6%
8.0%
0.1%
2.7%
13.1%
0.1%
30.2%
28.4%
1.8%
61.3%
51.3%
22.0%
86.0%
29.4%
33.9%
35.0%
9.3%
3.4%
19.5%
10.2%

Class 4
(n = 32)
11.2%
18.3%
9.5%
0%
2.6%
13.2%
0.1%
82.4%
28.1%
0%
.000
.010
.310
.000
.016
.002
.520
.710
.000
.000
.000

.490
.240
.210
.038
.015
.061
.001
.010
.220
.002

2.43
4.20
4.52
8.44
10.42
7.38
15.68
11.42
4.46
14.73
41.56
11.41
3.59
20.13
10.39
14.70
2.26
1.39
22.92
18.10
19.03

p

Wald

2,4 > 1,3
2 > 1,3
2,4 > 1,3
2,4 > 3; 2 > 1
2,4 > 1; 2 > 3
1,2,4 > 3
3 > 1,2,4; 2 > 4
2,4 > 3

1,2 > 4
2 > 1,3
1,2 > 3; 1 > 4
4 > 1,2,3
1,3 > 4

Post hoc
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Table 1
Model fit statistics for latent trajectory classes
LLa

BICb

No. of
Entropy
Sample size
per classd
parameters
Rc
1-class linear
-1765.0855
3545.5960
3
0.0001
171
-1695.0602
3426.1121
7
0.5692
87/84
2-class linear
3-class linear
-1677.8013
3412.1609
11
0.6431
74/65/32
-1667.3042
3411.7333
15
0.6801
74/60/29/10
4-class linear
5-class linear
-1658.2471
3414.1858
19
0.7341
68/58/26/10/9
1-class quadratic
-1764.1900
3548.9466
4
0.004
171
-1691.0627
3428.4004
9
0.5747
86/86
2-class quadratic
-1671.5509
3415.0851
14
0.7041
70/58/43
3-class quadratic
-1660.1299
3417.9514
19
0.7306
68/46/36/21
4-class quadratic
-1648.5114
3420.4227
24
0.7606
65/36/31/24/15
5-class quadratic
-1758.9222
3543.5528
5
0.0269
171
1-class cubic
2-class cubic
-1686.2667
3429.0916
11
0.5823
87/84
-1668.2335
3423.8754
17
0.7076
70/56/46
3-class cubic
-1654.6079
3427.4741
23
0.7379
67/50/32/21
4-class cubic
-1641.9220
3432.9523
29
0.7727
62/44/32/21/12
5-class cubic
a
LL = Log Likelihood; bBIC = Bayesian Information Criterion; cSample size per class based on most
likely class membership.
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Figure 1
One-class linear solution

Figure 2
Two-class linear solution
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Figure 3
Three-class linear solution

Figure 4
Four-class linear solution
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Figure 5
Five-class linear solution

Figure 6
One-class quadratic solution
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Figure 7
Two-class quadratic solution

Figure 8
Three-class quadratic solution
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Figure 9
Four-class quadratic solution

Figure 10
Five-class quadratic solution
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Figure 11
One-class cubic solution

Figure 12
Two-class cubic solution
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Figure 13
Three-class cubic solution

Figure 14
Four-class cubic solution
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Figure 15
Five-class cubic solution
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Table 1
The relationship between criminal history, class membership and no, minor, moderate,
and severe offending after discharge

No
Minor
Moderate Severe
offending offending offending offending
Prior violence (n = 219)
no
Class 1
9
1
6
0
Class 2
3
0
5
0
Class 3
4
0
0
0
Class 4
4
0
3
2
All
20
1
14
2
yes
Class 1
35
5
27
15
Class 2
21
4
15
6
Class 3
23
2
6
2
Class 4
17
1
2
1
All
96
12
50
24
no
Class 1
9
0
6
0
Prior convictions (n = 238)
Class 2
4
0
3
0
Class 3
9
0
1
0
Class 4
9
0
2
0
All
31
0
12
0
yes
Class 1
40
7
32
16
Class 2
22
4
19
6
Class 3
19
2
7
2
Class 4
12
1
3
3
All
93
14
61
27
Class 1
13
0
9
5
Prior failures of supervision/ no
intervention (n = 185)
Class 2
9
1
3
0
Class 3
21
1
2
0
Class 4
11
0
4
0
All
54
2
18
5
yes
Class 1
36
7
28
11
Class 2
17
3
19
6
Class 3
6
1
6
2
Class 4
9
1
1
3
All
68
12
54
22
Class 1
15.2
13.7
14.3
14.8
Age at first offence (n = 238) M
Class 2
14.5
13.8
14.4
13.7
Class 3
14.9
13.5
14.1
13.5
Class 4
14.8
15.0
14.0
12.3
All
14.9
13.8
14.3
14.2
Note. Only the most severe offence is included, so that each person will fall into one category.
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HET IS KLAAR! Mijn promotietraject dat in eerste instantie drie jaar zou duren, waar ik na
die drie jaar een jaar extra voor kreeg en wat daarna elk jaar bijna stilzwijgend verlengd
werd met de wetenschap dat ik het op een bepaald moment zou gaan afronden.
En dat moment is nu aangebroken. Mijn proefschrift is af, alle artikelen zijn geschreven
en de verdediging is aanstaande. Alhoewel promoveren grotendeels een individueel
(leer)proces is, lukt dit niet zonder de steun, hulp, inspiratie en kennis van anderen.
Allereerst wil ik graag de Raad van Bestuur van GGzE bedanken die mij de kans heeft
gegeven om naast mijn werk als wetenschappelijk medewerker vier jaar lang één dag
in de week aan mijn promotieonderzoek te besteden. Kees Spitters, bedankt dat jij me
na deze periode de kans hebt gegeven om mijn onderzoek voort te zetten.
Ik ben ook veel dank verschuldigd aan de cliënten van de Catamaran zonder wie ik mijn
promotieonderzoek niet had kunnen uitvoeren. Ook de oud-cliënten van de Catamaran wil
ik bedanken dat ze open wilden vertellen over hun leven.
Dan natuurlijk degenen die de grootste rol hebben gespeeld in mijn promotie: Chijs,
Jeroen en Eva. Heel erg bedankt voor jullie fijne begeleiding en jullie wijze lessen. Elke keer
als ik eigenlijk best tevreden was over een stuk dat ik geschreven had, kreeg ik toch (soms
forse) feedback van jullie waarmee ik – nadat ik heel even baalde dat het nog niet klaar was –
met hernieuwde moed aan de slag ging. Achteraf bleek dan elke keer dat mijn stukken
nóg beter waren geworden, waar ik dan ook erg blij mee was. Hartelijk dank voor al jullie
feedback die keer op keer de kwaliteit van mijn werk heeft verbeterd.
Chijs, onze geschiedenis gaat alweer meer dan 13 jaar terug naar het moment dat ik
als onderzoeksassistent bij je kwam werken. Toen ik je vertelde dat ik graag wilde gaan
promoveren, hebben we samen een onderzoeksvoorstel geschreven voor de Raad van
Bestuur. Vanzelfsprekend werd jij daarna mijn eerste promotor. Chijs, ik wil je graag
bedanken voor je vertrouwen in mij dat je al had, voordat ik dat zelf had. Ondanks je drukke
agenda stond je altijd voor me klaar en bij tegenslagen leefde je met me mee. Ik ben je
erg dankbaar voor je kritische blik, de vrijheid en het vertrouwen die je me hebt gegeven.
Ik heb heel veel van je geleerd en dat doe ik nog steeds. Dankjewel voor alles.
Jeroen, we hebben jou erbij gevraagd als tweede promotor vanwege je methodologische
expertise. Ik wil je graag bedanken voor je inkijk in de wereld van latente klasse analyse en
Latent Gold, waarin alles óf mogelijk was óf door jou mogelijk gemaakt kon worden. Jij was
degene die me soms afremde in mijn enthousiasme om mijn onderzoek groter en groter
te maken en het op een gegeven moment de hoogste tijd vond om het af te gaan ronden.
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Eva, jij kwam er als laatste bij. Ik kende je destijds nog niet zo goed, maar ik dacht meteen
aan jou toen Chijs vroeg wie ik als co-promotor wilde. Ik heb geen moment spijt gehad
van die keuze. Wat was het fijn om met je samen te werken en wat ga ik dat missen. Ik kon
alles aan je vragen en heb dat dan ook zeker gedaan. We gingen meer delen dan alleen ons
liefde voor het vak, toen we kinderen kregen. Dank voor je openheid, je toegankelijkheid
en al je hulp bij mijn promotie, zelfs tot in je zwangerschapsverloven.
Mijn (oud-)collega’s van de onderzoeksgroep wil ik graag bedanken voor de fijne
werksfeer, de feedback die ik van jullie heb gekregen en de gezellige momenten met elkaar.
Ilja, ik vond het heel erg fijn dat je mee wilde schrijven met drie artikelen. Je was altijd
bereid om mee te denken en je feedback vond ik elke keer erg waardevol. Super
fijn dat je me ook tijdens mijn verdediging wil bijstaan door mijn paranimf te zijn!
Meddy en Marilyn, wij zijn (ongeveer) tegelijk begonnen bij de onderzoeksgroep en hebben
veel meegemaakt met elkaar. Dank voor de fijne, gezellige en ook diepe gesprekken.
Meddy, dank voor je steun die je me gaf als het even tegen zat. We hebben wat afgekletst
in die tijd en ik ben je dankbaar voor je betrokkenheid. Marilyn, jou wil ik graag bedanken
voor je bijdrage aan mijn follow-up onderzoek, de overige dataverzameling, maar ook
zeker voor je nuchtere blik op mijn promotieonderzoek en op het leven in het algemeen.
We zijn heel verschillend, maar toch vond en vind ik onze samenwerking erg prettig.
David, wat vond ik het gezellig toen je zowel bij GGzE als bij Tranzo mijn collega werd en
ik een maatje kreeg dat ook aan het promoveren was. Het was fijn om zo dichtbij een
vraagbaken te hebben en samen door ons promotietraject te gaan. Bedankt voor je hulp
en gezelligheid en ik vind het super gezellig dat we na al die jaren nog steeds collega’s
én kamergenoten zijn. Alexa, ook jij heel erg bedankt voor je betrokkenheid en scherpe
feedback. Het was heel waardevol om vanuit jouw dubbele rol als onderzoeker en
psychiater bij de Catamaran feedback van je te krijgen op mijn proefschrift. Wendy, wij
hebben ook lang samen gewerkt wat ik ontzettend prettig vond. Dankjewel dat ik altijd
bij je kon binnen lopen, voor je gezelligheid en voor de goede gesprekken. Romy, Renee
en Emma, als ik afleiding wilde of het even niet meer zag zitten, liep ik jullie kamer binnen.
Bedankt voor de gezelligheid op de werkvloer, maar ook tijdens alle borrels en
andere uitjes die jullie hebben georganiseerd. Emma, het was ontzettend fijn om samen
deze laatste fase van onze promoties aan te gaan en om ervaringen uit te wisselen.
Ed, bedankt voor het meedenken over mijn onderzoek en je scherpe blik. Ik vond onze
samenwerking erg prettig. Anne, het was kort, maar wat was het fijn om met je samen te
werken. Verder wil ik al mijn andere collega’s van de onderzoeksgroep bedanken voor de
gezelligheid, ervaringen en gesprekken.
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Ook veel dank aan alle studenten die ik tijdens hun onderzoeksstage heb mogen
begeleiden en die op verschillende manieren hebben bijgedragen aan mijn uiteindelijke
proefschrift. Hartstikke fijn dat jullie me wilden helpen! Lieke, een speciaal dankjewel voor
jou. Wat was het prettig om samen met jou één van de artikelen te schrijven.
Mijn andere collega’s bij de Catamaran wil ik ook graag bedanken voor het meedenken
over mijn onderzoek en de resultaten tijdens één van de focusgroepen of interne
presentaties. Het was erg fijn om vanuit jullie hulpverlenersblik input te krijgen. Gerrit,
jij was mijn trouwste ‘fan’ bij al mijn presentaties, dankjewel voor je interesse!
Dan mijn tweede werkomgeving de afgelopen tien jaar: Tranzo. Henk en Dike, heel erg
bedankt voor alle jaren dat ik één dag in de week bij Tranzo mocht werken. Het was
ontzettend fijn om deel uit te maken van zo’n bruisende en stimulerende werkomgeving
waar hard werken en plezier hebben zo makkelijk samen gaan. Alle (oud-)collega’s bij
Tranzo wil ik bedanken voor de gezellige momenten tijdens de lunches, in het voorbijgaan,
tijdens de teamuitjes, heidagen en andere bijeenkomsten. In het bijzonder ook dank aan
mijn (oud-)collega’s van Geestdrift met wie ik veel inspirerende bijeenkomsten en gezellige
etentjes heb gehad. Mijn promovendigroepje met wisselende samenstellingen over
de jaren heen, heel erg bedankt voor al jullie waardevolle feedback op mijn stukken.
Ruby, Andrea, Hilde, Jogé en Neis, bedankt voor de gezellige momenten op ‘onze’
gang in T. Andrea, jouw lach die via de gang mijn kamer in kwam, was altijd een fijn
ontspanningsmoment. Mijn ‘roomies’ Peter en Nienke, bedankt voor de leuke gesprekken,
de hulp en het ‘samen gevoel’. Peter, ik heb erg genoten van onze gesprekken, je positieve
instelling en de gezellige lunches. Nienke, wat was het fijn dat ons samenwerkavontuur
na je stage bij de onderzoeksgroep nog niet klaar was en je ook bij Tranzo kwam werken.
Dankjewel voor je hulp bij de dataverzameling, het sparren en het samen schrijven. Ik
vind het erg fijn en logisch dat jij mijn paranimf bent na alles wat je aan mijn promotieonderzoek hebt bijgedragen.
Leden van de promotiecommissie, heel erg bedankt voor de tijd die jullie in het lezen en
beoordelen van mijn proefschrift hebben gestoken. Bedankt voor jullie lovende woorden
in de beoordeling en alvast bedankt voor jullie inspirerende en hopelijk niet al te moeilijke
vragen tijdens mijn verdediging ;-)
Roland, heel erg bedankt dat je me de beginselen van InDesign wilde leren en voor al je
hulp bij het opmaken van mijn proefschrift. Zonder jouw hulp was mijn wens om mijn
proefschrift zelf op te maken in duigen gevallen. Hoi-Shan, dankjewel voor de prachtige
kaft die je ontworpen hebt. We hebben heel wat gebeld, maar met een geweldig resultaat
als gevolg.
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“Als je hard werkt, moet je ook hard ontspannen.” Deze wijsheid probeer ik na te leven en
dat is me zeker gelukt in de afgelopen jaren. Vrienden, vriendinnen, familie en schoonfamilie, bedankt voor alle gezellige, ontspannen en mooie momenten. Het was fijn om
op die momenten mijn promotieonderzoek helemaal los te kunnen laten en met andere
zaken bezig te zijn. Peter, Marion, pap en mam, bedankt voor alle keren (extra) oppassen,
ook in deze laatste fase, zodat ik mijn promotie eindelijk helemaal af kon ronden.
Pap en mam, ook al vonden jullie het soms moeilijk om precies te begrijpen waar ik mee
bezig was, het was fijn dat jullie meeleefden met mijn promotie. Bedankt voor jullie steun!
En last but zeker not least: mijn mannen thuis. Allereerst Erik die er tien jaar geleden al
bij was, toen ik aan het begin van dit spannende avontuur stond en nog geen idee had
waar ik aan begon. Wat hebben we samen veel meegemaakt in de afgelopen tien jaar.
We hebben samen een huis gekocht en verbouwd, we zijn getrouwd en hebben na veel
geduld en extra inspanningen twee geweldige mannetjes gekregen. Dankjewel lieverd
voor het herhaaldelijk aanhoren van al mijn enthousiaste verhalen over mijn onderzoek,
voor je onvoorwaardelijke steun en de ruimte die ik van je kreeg om ook buiten
werktijd aan mijn promotieonderzoek te kunnen werken. Zonder jou had ik dit nooit
kunnen doen! Stijn en Casper, dank jullie wel voor jullie onbevangenheid, enthousiasme
en jullie onvoorwaardelijke liefde. Jullie waren de beste afleiding en de voornaamste
oorzaak dat ik regelmatig mijn rust nam. Erik, Stijn en Casper, jullie drieën zijn mijn alles!
En ja Stijn, mijn boekje is nu eindelijk af…
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