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Abstract

Background: Adolescents with externalising problems in secure residential care differ in age of onset of disruptive
behaviour and in cumulative risks in several domains. In order to reduce negative consequences of externalising
behaviour for society and the adolescents themselves, it is important to gain more insight into the complexity and
heterogeneity of disruptive behaviour in these adolescents. To look beyond the influence of single risk factors, the
aim of this study is to investigate the moderator effect of co-occurring risk factors in multiple domains on the relation
between age of onset of disruptive behaviour and two types of externalising problems in adolescence.

Methods: Retrospectively collected data of 225 adolescents admitted to secure residential care were analysed. The
four risk profiles were based on co-occurring pre-admission risk factors in four domains, which were identified in a
previous study by latent class analysis. Multiple regression models were used to test whether the independent vari-
able age of onset and dummy-coded moderator variable risk profiles had statistically significant associations with
aggressive behaviour and rule-breaking behaviour of the adolescents, as reported by professional caregivers in the
first months of admission.

Results: Risk profiles moderated the relation between age of onset of disruptive behaviour and rule-breaking behav-
iour. Adolescents with childhood-onset disruptive behaviour within the risk profile with mainly family risks showed
more rule-breaking behaviour in the first months of their admission to secure residential care than adolescents with
an onset in adolescence within the same risk profile. Risk profiles, however, did not moderate the relation between
age of onset of disruptive behaviour and aggressive behaviour.

Conclusion: Heterogeneity of aggressive and rule-breaking behaviour was established in this study by finding dif-
ferences on these two types of externalising behaviour between the childhood- and adolescence-onset groups and
between the four risk profiles. Furthermore, risk profiles moderated the effect between age of onset of disruptive
behaviour and rule-breaking behaviour—not aggressive behaviour—in adolescents admitted to secure residential
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care. While respecting the limitations, adolescents’ childhood-onset disruptive behaviour within a profile with mainly
family risk factors appear to be distinctive from adolescents with adolescence-onset disruptive behaviour within the

same risk profile.

Keywords: Risk profiles, Age of onset, Adolescents, Secure residential care, Forensic psychiatry

Background

Adolescents showing disruptive behaviour or externalis-
ing problems in childhood, compared with adolescents
who are not familiar with disruptive behaviour before
adolescence, have a two- to threefold increased risk for
developing a criminal career in adulthood [1]. Disrup-
tive behaviour in childhood is not only related to delin-
quent behaviour in adolescence; children with disruptive
behaviour also often develop into adults who are poorly
adjusted [2]. Furthermore, disruptive behaviour in child-
hood is related to low social competence, peer difficulties,
school failure, early school dropout, substance abuse,
unemployment, and incarceration in later life [1-4].

The developmental taxonomy of antisocial behav-
iour [5, 6] states that the onset of disruptive behaviour
distinguishes between adolescents with aggressive and
adolescents with rule-breaking behaviour. Children with
early onset of disruptive behaviour and life course per-
sistent disruptive behaviour exhibit more antisocial and
aggressive behaviour during adolescence than those who
develop disruptive behaviour during adolescence. The
disruptive behaviour of the latter group is mainly char-
acterised by rule-breaking behaviour and authority con-
flicts [5-7]. The developmental taxonomy of Moffitt [5,
6] primarily pertains to disruptive behaviour problems,
whereas a majority of adolescents with disruptive behav-
iour are also diagnosed with a psychiatric disorder [8].
Hence, the relation between age of onset of disruptive
behaviour and type of externalising problems during ado-
lescence also applies to adolescents with comorbid com-
plex psychiatric problems.

Adolescents with various types of externalising prob-
lems, such as aggressive behaviour and rule-breaking
behaviour, not only differ in the age of onset of the dis-
ruptive behaviour and perseverance of the externalising
problems, their risk factors are also diverse [6, 9-11].
Prior research shows that adolescents with early onset
of disruptive behaviour have more risk factors in the
family domain, such as inadequate parenting and fam-
ily conflict. These factors are associated with predispos-
ing familial, neuropsychological deficits, and hyperactive
temperament, which interact with environmental factors
that lead to more severe externalising problems in ado-
lescence and adulthood [10, 12, 13]. Otherwise, adoles-
cents with late onset disruptive behaviour have more
risk factors in the peer domain, such as peer rejection

and delinquent peers [9, 12, 14—17]. Peer rejection and
deviant peer affiliation are a sequential process, where
peer rejection is more prominent in childhood and devi-
ant peer affiliation is more on the foreground in adoles-
cence. Studies suggest a strong socializing influence of
peers during adolescence, this influence of deviant peers
applies particularly to adolescents with late starting and
adolescence-limited disruptive behaviour [5, 18-20]. Left
untreated, these early and late onset externalising prob-
lems often become persistent, resulting in development
of antisocial behaviour and delinquency in adolescence
and adulthood.

As regard to risk factors, the cumulative risk hypoth-
esis [21, 22] postulates that the accumulation of risk fac-
tors, instead of the presence or absence of particular risk
factors, is associated with an increased prevalence of dis-
ruptive behaviour. Furthermore, exposure to an accumu-
lation of risks in multiple domains, rather than only in the
individual, family, peer or school domains, increases the
likelihood of developing disruptive behaviour [23, 24].
Combining the established predictors of later problems—
that is, the accumulation of risks in multiple domains and
the early onset of problems—could gain more insight into
the complexity and heterogeneity of disruptive behaviour.
In the end, this insight might reduce the negative conse-
quences for society and for the adolescents themselves.

Among adolescents admitted to residential care, dis-
ruptive behaviour is highly prevalent; clinical external-
ising problems occur in 60-79% of the adolescents at
admission, and many adolescents (39-49%) has been
classified with a disruptive behaviour disorder prior
to admission [25-28]. These vulnerable adolescents
also often have had to deal with various adverse cir-
cumstances from an early age. In a previous study, het-
erogeneity in this population was confirmed by finding
four subgroups of adolescents with distinct patterns of
co-occurring risk factors in multiple domains [29]. Two
subgroups were found with adolescents with many risk
factors in multiple domains and two groups with adoles-
cents with fewer (but still several) risk factors in single
domains were found. Since adolescents in this popula-
tion have not individual but instead multiple risk factors
in several domains, it is preferable to look beyond the
influence of single risk factors as was done in previous
research. Using a person-centered approach, the insight
into the influence of co-occurring risk factors on the
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relationship between age of onset and problem behav-
iour in this population of adolescents admitted to secure
residential care can be investigated. This may be the next
step to better understand the complexity and heterogene-
ity of disruptive behaviour in this vulnerable population
with high occurrence of disruptive behaviour, whereby
more information can be obtained about the varying
causes of this behaviour. In addition, this insight could
improve the prevention and treatment of externalising
problems. Therefore, the aim of this study is to investi-
gate the moderator effect of the four risk profiles from a
previous study [29] on the relation between age of onset
of disruptive behaviour and two types of externalising
problems in adolescence.

Methods

Setting

This study was conducted at the Catamaran, a hospital
for youth forensic psychiatry and orthopsychiatry in the
Netherlands. This secure residential setting offers inten-
sive multidisciplinary treatment to males and females
(13 up to and including 23 years old) who are sentenced
under Dutch juvenile civil law or criminal law, or are
admitted voluntarily. Measures under the Dutch juve-
nile civil law are applied to adolescents who pose a risk
to themselves or to others. Dutch juvenile criminal law
comprises the treatment and rehabilitation of adoles-
cents' who have committed offences and suffer from
major psychiatric problems. Irrespective of the type
of measure, all the patients in this hospital suffer from
severe multiple problems in multiple life areas.

A multidisciplinary team of psychologists, psychia-
trists, family therapists, social workers, and staff workers
provides the intensive residential treatment at the Cata-
maran. This treatment comprises for instance aggres-
sion regulation therapy, psychomotor therapy, systemic
therapy, psychotropic medication, cognitive behavioural
therapy, job training, and education. Since 2014, the
Catamaran has been awarded a certificate for highly spe-
cialised care for patients with serious complicated mental
health problems.

Participants

The sample comprised 274 male patients who were
admitted to the Catamaran between January 2009 and
October 2017. Because 96% of the admitted adolescents
were male, only male patients were included. In addi-
tion, 49 patients were excluded for the sample for four

! 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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reasons: (a) 25 patients objected to the use of their data
for research purposes; (b) seven patients were excluded
because of missing data on age of onset of disruptive
behaviour; (c) eight patients were excluded because they
had no problem behaviour before admission; and (d) nine
patients were excluded because of missing data on their
type of externalising problems. Hence, this resulted in a
final sample of 225 patients. To assess significant differ-
ences between the included (n=225; 90%) and excluded
sample (n=24, 10%) the classification to the risk profiles
was compared. There was found no significant difference
between the included and excluded patients.

In the final sample (N=225), the mean age at admis-
sion was 16.8 years (range 13-23, SD=1.9). Almost half
the sample (48.9%) were detained under Dutch juvenile
criminal law, 33.3% under Dutch juvenile civil law, and
17.8% were admitted voluntarily. In 68.7% of the par-
ticipants, both parents were born in The Netherlands. A
minority of the patients (28.4%) had not been convicted
before admission. Among the patients with previous
convictions, moderate violent offences (e.g., threatening
with violence, illegal weapon ownership) and property
offences without violence (e.g., theft without violence,
extortion) were most common, 48.9 and 42.2%, respec-
tively. As for the psychiatric background, most of the
DSM-IV-TR disorders [30]—stated at the start of admis-
sion by the clinical coordinator in the (electronic) patient
file—were in the category ‘disorders usually first diag-
nosed in infancy, childhood, or adolescence; in particular,
disruptive behaviour disorders (45.3%), autism spectrum
disorders (37.8%) and attention deficit/hyperactivity dis-
orders (24.9%). Other common Axis-I disorders were
substance disorders (25.8%) and reactive attachment dis-
orders (15.1%). On Axis-II, 8.9% of the adolescents had
the classification mental retardation and 4.9% a personal-
ity disorder. Detailed background characteristics are dis-
played in Table 1.

Measurements

Types of externalising problems at the start of admission

The type of externalising problems was operationalised
by means of the syndrome scales ‘rule-breaking behav-
iour” and ‘aggressive behaviour’ of the Child Behaviour
Checklist (CBCL; [31]). The CBCL is a questionnaire
containing 113 items that assesses behavioural and emo-
tional problems in the previous six months. Professional
caregivers working in close contact with the adolescents
filled out the CBCL within half a year after admission.
All items are scored on a three-point Likert scale (0 =not
true, 1=somewhat of sometimes true, and 2=very of
often true). The CBCL is a widely used, standardised,
norm-based questionnaire with extensive evidence for
reliability and validity [31-33]. In the present study, the



Knoops et al. Child Adolesc Psychiatry Ment Health (2021) 15:13

Page 4 of 11

Table 1 Differences between the risk profiles in age of onset, externalising type of behaviour and demographic

characteristics (N=225)

Overallmean  Three- Four-domain Profile Profile F/ix> p
or percentage domainrisk  risk profile with mainly with mainly
profile (n=57) peer risks family risks
(n=95) (n=41) (n=32)

Age at admission in years 16.8 17.1 173 16.1 15.8 7.29  0.000
Early onset 56% 46% 60% 56% 81% 1256 0.006
Aggressive behaviour 13.0 126 12.5 11.8 16.2 242 0.067
Rule-breaking behaviour 104 11.8 104 79 9.7 551 0.001
Previous delinquent behaviour®

No conviction 28.4% 20.0% 15.8% 46.3% 53.1% 2283  0.000

Drug offence 6.2% 11.6% 1.8% 2.4% 3.1% 6.67 0.061

Vandalism (property) 27.1% 35.8% 36.8% 9.8% 6.3% 2127 0.000

Property offence without violence 42.2% 51.6% 64.9% 7.3% 18.8% 46.93  0.000

Moderate violent offence 48.9% 54.7% 66.7% 29.3% 25.0% 2229 0.000
Violent property offence 24.0% 34.7% 29.8% 7.3% 3.1% 2325 0.000

Serious violent offence 7.1% 11.6% 8.8% 0% 0% 869 0.023

Sex offence 8.9% 4.2% 8.8% 22.0% 6.3% 9.70  0.015

Manslaughter 3.6% 1.1% 7.0% 4.9% 3.1% 421 0182

Arson 0% 0% 0% 0% 0% - -

Murder 1.8% 1.1% 3.5% 2.4% 0% 1.90 0.609
Axis-| classification of DSM-IV-TRP<

Disruptive behaviour disorder 45.3% 53.7% 56.1% 24.4% 28.1% 1659  0.001

Autism spectrum disorder 37.8% 38.9% 21.1% 70.7% 21.9% 2873 0.000

Substance disorder 25.8% 37.9% 35.1% 0% 6.3% 3731 0.000

Attention deficit/hyperactivity disorder 24.9% 32.6% 15.8% 22.0% 21.9% 572 0122

Reactive attachment disorder 15.1% 4.2% 26.3% 9.8% 34.4% 2437 0.000

Anxiety disorder 8.4% 3.2% 12.3% 4.9% 21.9% 1144  0.006

Schizophrenia or other psychotic disorder  6.2% 84% 10.5% 0% 0% 723 0048

Mood disorder 6.2% 6.3% 5.3% 9.8% 3.1% 138 0723

Other disorder usually first diagnosed in 53% 5.3% 0% 7.3% 12.5% 722 0.041

infancy, childhood or adolescence

Axis-Il classification of DSM-IV-TR?

Personality disorder 4.9% 2.1% 12.3% 0% 6.3% 873 0.016

Mental retardation 8.9% 10.5% 14.0% 4.9% 0% 6.14  0.098

? Classification of Van Kordelaar [58]
b Only DSM-IV-TR classifications with a prevalence of > 5% are displayed

¢ Due to comorbidity, percentages of DSM-IV-TR classifications do not sum up to 100

internal consistency of the syndrome scale ‘rule-break-
ing behaviour’ was 0.79 and that of the syndrome scale
‘aggressive behaviour’ was 0.90.

Age of onset

Age of onset of disruptive behaviour was operationalised
by means of the item ‘onset of problem behaviour’ of the
Juvenile Forensic Profile (JEP; [34, 35]). The JFP assesses
risk factors and is based on existing internationally- and
nationally-validated instruments for measuring problem

behaviour and risk assessment [36, 37]. The psychometric
properties of the JEP are satisfactory [35].

The item ‘onset of problem behaviour’ refers to the
first start of problem behaviour, for example, being
sent from school or contact with police or social work-
ers due to problem behaviour of the child. The item is
measured on a three-point scale: 0 =no mention of ear-
lier problem behaviour, 1= problematic behaviour first
mentioned after moving from primary school to sec-
ondary school, when the adolescent is 12 years or older,
2 =clearly visible signs of severe problem behaviour
before the 12th year of life. Patients with score 0 were
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excluded for the sample. For all other patients, the age
of onset of the sample was recoded into 2 = childhood
onset, and 1 =adolescence onset.

Risk profiles
In this study, we used the risk profiles previously found
in a study on the same population [29]. Eleven risk fac-
tors in individual, family, peer, and school domains were
derived from the Structured Assessment of Violence
Risk in Youth (SAVRY; [38]) and the JFP. The individual
domain comprised hyperactivity, cognitive impairment
and history of drug abuse. The family domain consisted
of exposure to violence in the home, childhood history
of maltreatment and criminal behaviour of family mem-
bers. The peer domain contained three risk factors: peer
rejection, involvement in criminal environment and lack
of secondary network. The two risk factors in the school
domain were low academic achievement and truancy.
Through latent class analysis (LCA), by means of Latent
GOLD 5.0 [39, 40], four risk profiles were identified. All
adolescents in the present study’s sample are assigned to
these four risk profiles. The first profile comprised adoles-
cents with many risk factors in the individual, peer, and
school domains (three-domain risk profile), for exam-
ple drug abuse, involvement in criminal environment,
and truancy. The second profile comprised adolescents
with many risk factors in the individual, family, peer, and
school domains (four-domain risk profile), such as drug
abuse, childhood history of maltreatment, and lack of a
secondary network. The third profile concerned adoles-
cents with risk factors mainly in the peer domain (profile
with mainly peer risk factors), particularly peer rejection.
The fourth profile represented adolescents with risk fac-
tors mainly in the family domain (profile with mainly
family risk factors), for example exposure to violence in
the home and childhood history of maltreatment.

Procedure
Data were collected using (electronic) patient files and
routine outcome questionnaires of the adolescents
admitted to the hospital. Because the hospital treats
adolescents up to 23 years old, the CBCL was also com-
pleted for adolescents older than 18 years old [41]. Men-
tal health professionals used routine outcome monitoring
(ROM) as input for treatment and evaluation. From the
ROM database, data from the first completed CBCL were
selected. Within half a year after admission of the adoles-
cent to the hospital, the professional caregiver who was
in closest contact with the adolescent was asked to com-
plete the CBCL.

Scoring of the historical items of the JFP took place
one month after admission (when all required docu-
ments were collected). All possible sources pertaining to
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the patient’s life before admission (e.g. diagnostic reports
from psychologist and psychiatrists, criminal records,
treatment plans from previous settings, and judicial doc-
uments) were used. Scoring of the JFP took place by offi-
cially-trained researchers and trainees under supervision.
The JEP was completed by means of consensus scoring
until an interrater reliability of at least 80% was achieved
[29].

Risk profile membership were partly derived from the
data collection of a previous study [29]. The datasets of
this aforementioned study and the present study over-
lap with regard to 155 patients. Seventy patients were
admitted to the hospital after the data collection of the
previous study. They were posterior assigned to their
appropriate risk profiles.

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 con-
sent is not reasonably possible, or if the type and aim of
the study does not require such permission. Additionally,
the law states that scientific research without the active
consent of the patient is only permitted under three con-
ditions: (1) the study is of general interest; (2) the study
cannot be conducted without the requested informa-
tion; and (3) the participant has not expressly objected
to the provision of the data. The current study satisfied
these conditions. Patient anonymity was guaranteed by
assigning a research number to each patient. Twenty-
five patients explicitly objected to the provision of their
data for research purposes and were therefore excluded.
To ensure a comprehensive assessment, it was been dis-
cussed thoroughly by the Ethics Review Board of Tilburg
University, and by the science committee of GGzE, the
Institute of Mental Health Care. Their decision was that
no further ethical assessment was needed. Hence, the
present study was conducted in accordance with the pre-
vailing medical ethics of the Netherlands. In addition, the
procedures were in accordance with the 1964 Declaration
of Helsinki and its later amendments or comparable ethi-
cal standards.

Statistical analysis

In Latent GOLD, the estimated LC model parameters of
risk membership as calculated in the previous study [29]
were used to classify new observations. For this purpose,
classification probabilities were reformulated as a set of
logistic equations, which in Latent GOLD are referred to
as scoring equations. These equations were applied to the
new observations.

Data analyses were performed using SPSS version
19. For all analyses, a significance level of p<0.05 was
applied. Descriptive statistics were used to describe
the characteristics of the sample. To study possible



Knoops et al. Child Adolesc Psychiatry Ment Health (2021) 15:13

differences between the risk profiles, chi-square analyses
and analyses of variance (ANOVA) were used, whereby
Bonferroni correction was applied to correct for multiple
testing.

The moderation analyses were conducted using the
PROCESS macro [42, 43] for SPSS, version 23. Multiple
regression models tested whether the independent vari-
able age of onset and dummy-coded moderator variable
risk profiles had statistically significant associations with
the aggressive behaviour and rule-breaking behaviour
reported by the professional caregiver. For the independ-
ent variable age of onset, the adolescence-onset group
was the reference category and for the moderator vari-
able risk profiles, the four-domain risk profile was the
reference category. The statistical interaction between
the independent variables (age of onset and risk profiles)
indicated whether the relation between age of onset of
disruptive behaviour and type of externalising problems
were moderated by risk profiles. In order to probe the
interactions, analyses using the Johnson-Neyman tech-
nique were conducted for all four outcomes variables
[43]. The Johnson-Neyman technique calculates the sta-
tistical significance of the effect of an independent vari-
able (in the current study, age of onset), for all values of
the moderator variable (in the current study, the risk pro-
files), and plotted in a figure for each outcome measure.

Results

All adolescents were classified to the four risk profiles: 95
adolescents were classified to the three-domain risk pro-
file (42%), 57 adolescents to the four-domain risk profile
(25%), 41 adolescents were classified to the profile with
mainly family risks (18%), and 32 adolescents to the pro-
file with mainly peer risks (14%). Differences between
the four profiles were found in age at admission, age of
onset, rule-breaking behaviour, and previous criminal
behaviour (see Table 1). Adolescents with the four- and
three-domain risk profiles had more often committed
offences before admission. Moreover, they were more
often classified with disruptive behaviour disorders,
substance disorders, and/or schizophrenia or other psy-
chotic disorders compared with adolescents with the
other two risk profiles. Main differences between the
adolescents with these four- and three-domain risk pro-
files were the percentage of autism spectrum disorders
(which was higher in the three-domain risk profile), the
percentage of reactive attachment disorders (which was
higher in the four-domain risk profile), and the presence
of family risks in the four-domain risk profile. The simi-
larities between adolescents with the two other profiles
with fewer risk factors (profile with mainly peer risks and
profile with mainly family risks) were the higher percent-
ages of no previous convictions and the younger age at
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Table 2 Differences between childhood onset and
adolescence onset in externalising type of behaviour and
demographic characteristics (N =225)

Childhood Adolescence F p
onset onset
Aggressive behaviour 14.9 104 20.696  0.000
Rule-breaking behaviour  10.6 10.2 0215 0643

admission to the Catamaran. Differences between adoles-
cents with these two risk profiles were mainly found in
their psychopathology: adolescents with the profile with
mainly peer risks were most often classified with autism
spectrum disorders, and adolescents with the profile with
mainly family risks were more often classified with reac-
tive attachment disorders and anxiety disorders. Further-
more, a majority of the adolescents (81%) with the profile
with mainly family risks had an early onset of problem
behaviour as opposed to 46% with the three-domain risk
profile. In addition, adolescents with the profile with
mainly peer risks had less rule-breaking behaviour in the
first months of admission compared with adolescents
with the three-domain risk profile.

Rule-breaking behaviour at admission did not signifi-
cantly differ between adolescents with childhood-onset
and adolescence-onset of disruptive behaviour, whereas
aggressive behaviour at admission significantly differed
between patients with childhood-onset and adoles-
cence-onset of disruptive behaviour (see Table 2). To test
the moderator effect of the risk profiles on the relation
between age of onset of disruptive behaviour and the
type of externalising behaviour during adolescence, mul-
tiple regression analyses were conducted for aggressive
behaviour and rule-breaking behaviour with adolescents
with a four-domain risk profile and childhood onset as
reference categories (see Table 3). The overall fit of the
model was significant. However, only the model for rule-
breaking behaviour had a significant moderating effect of
risk profiles. The overall model for rule-breaking behav-
iour explained 11% of the variance (model R?=0.11, E(7,
217)=3.73; p<0.001). The moderation effect is signifi-
cant and explains 3% of the variance (test unconditional
interaction effect R2=0.03, F(3, 217) =2.73; p < 0.05).

As for the moderator effect of the risk profiles on the
relation between age of onset and rule-breaking behav-
iour, rule-breaking behaviour does not differ significantly
between the childhood-onset and adolescence-onset
group. Only the family risk profile differed significantly
from the reference category four-domain risk profile,
there is a significant moderating effect on the relation
between age of onset and rule-breaking behaviour (see
Fig. 1). For this risk profile, the childhood-onset group
showed significantly more rule-breaking behaviour
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Table 3 Results multiple regression models for the externalising type of behaviour during adolescence
Aggressive behaviour Rule-breaking behaviour

Model

F-test (p-value) 461 (.00) 3.73 (.00)

R2 0.13 0.1
Test unconditional interaction

F-test (p-value) 2.26 (0.08) 2.73(0.04)

R2 0.03 0.03

B SE P B SE P

Constant 10.70 1.50 0.00 10.96 1.08 0.00
Age of onset?®

Childhood onset 3.10 1.95 0.11 — 090 140 0.52
Risk Profile?

Three-domain risk profile 0.15 1.81 0.94 0.51 1.30 0.69

Profile with mainly family risks —436 330 0.19 —6.79 238 0.00

Profile with mainly peer risks —036 227 0.87 —3.07 1.63 0.06
Interaction

Childhood onset X three-domain risk profile 0.74 245 0.76 1.59 1.76 0.37

Childhood onset X profile with mainly family risks ~ 9.03 3.80 0.02 7.69 274 0.01

Childhood onset X profile with mainly peerrisks ~ — 0.52 2.89 0.86 092 2.15 0.67

2 Reference category = the adolescence-onset group
b Reference category =the four domain-risk profile

14

Raw Scores Rule-breaking behaviour

IS

~

0
Three-domain risk profile

Fig. 1 The moderating effect of risk profiles

Rule-breaking behaviour

Four-domain risk profile

m Childhood onset m Adolescence onset

Profile with mainly peer risks

p**<.01

Profile with mainly family risks**

10
8
6 II
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(mean=11.0) than the adolescence-onset group
(mean=4.2).
Discussion

The high prevalence of disruptive behaviour among
adolescents admitted to secure residential care was
acknowledged in the present study. Furthermore, the
heterogeneity of aggressive and rule-breaking behav-
iour was also established. Rule-breaking behaviour was
equally prevalent in the childhood-onset group and the
adolescence-onset group, but differed between the risk
profiles. Adolescents with mainly peer risks had less
rule-breaking behaviour in the first months of admission
compared with adolescents with the three-domain risk
profile. Aggressive behaviour was of similar occurrence
in the four risk profiles, though it was more common in
the childhood-onset group than the adolescence-onset
group. Moreover, risk profiles moderated the relation
between age of onset of disruptive behaviour and rule-
breaking behaviour in adolescents admitted to secure
residential care. According to professional caregivers,
adolescents with risk factors mainly in the family domain
and childhood-onset disruptive behaviour showed more
rule-breaking behaviour in the first months of admission
than adolescents with the same risk profile and adoles-
cence-onset disruptive behaviour. Regarding aggressive
behaviour, no moderating effect of risk profiles was
found.

The only moderating effect on the relationship between
age of onset and rule-breaking behaviour was found for
the profile with mainly family risks. This group—which
is 18% of the present study population—comprised ado-
lescents who more likely had an early onset of problem
behaviour, less likely had previous convictions compared
with the three- and four-domain risk profiles, and who
were often classified with a reactive attachment disorder
or an anxiety disorder compared with adolescents with
other profiles. The childhood-onset group within the risk
profile with mainly family risk factors showed more rule-
breaking behaviour at their start of admission to secure
residential care than the adolescence-onset group within
this profile. This result complements previous findings
that adolescents with early onset of disruptive behaviour
have more risk factors in the family domain (e.g., 6, 11).
In the present study, a moderating effect was only found
for the risk profile with mainly family risks (and with-
out risk factors in other domains), and not for the four-
domain risk profile in which risk factors were present in
the family, peer, school, and individual domains (which
was used as a reference category). This discrepancy high-
lights the importance of the use of a person-centered
approach that goes beyond the influence of single risk
factors.

Page 8 of 11

The level of rule-breaking behaviour among adoles-
cents with the three-domain risk profile, the four-domain
risk profile, and the childhood-onset group within the
family risk profile is found comparable high. Thus, the
only significant difference is that adolescents with an
adolescence onset and a risk profile with mainly fam-
ily risks showed less rule-breaking behaviour at the start
of admission to secure residential care compared with
adolescents with a childhood-onset within the same risk
profile. This difference can be explained by the psycho-
pathology of the adolescents within this profile. These
adolescents are relatively often diagnosed with a reactive
attachment disorder and impaired attachment is related
to authority conflict in adolescence [44]. Patterson et al.
[45, 46] suggested that children with early onset and life
course persistent disruptive behaviour are stuck with
both temperamental risk factors and coercive parenting
in childhood. In contrast, children with developing ado-
lescence-limited disruptive behaviour in adolescence will
be less socially skilled, but have experienced no major
temperamental risk factors and only marginally family
risks in childhood [47]. The relationship between temper-
amental risk factors and family risks in childhood, on the
one hand, and childhood-onset disruptive behaviour, on
the other hand, are in line with the findings of this study.

A striking finding of this study is that there was no
moderating effect found for adolescents with the four-
domain and three-domain risk profiles. Despite the
cumulative risk hypothesis, the many risk factors in mul-
tiple domains in these adolescents had no added value in
explaining externalising problems above the age of onset
[21, 22]. Adolescents who experienced multiple risk fac-
tors from childhood onwards were relatively often diag-
nosed with various comorbid disorders [29]. Adolescents
with multiple risk factors have been familiar with disrup-
tive and aggressive behaviour for so long, that they hold
beliefs that can normalise aggression [48]. In addition,
they are more likely to use anger to cope, are more impul-
sive [49], and are less socially competent [50] than ado-
lescents with single risk factors.

Another possible explanation for the absence of a mod-
erator effect of the four-domain and three-domain risk
profiles is the difference in the various related psychiatric
disorders. Adolescents with these risk profiles are more
often diagnosed with schizophrenia or psychotic disor-
der, substance disorder, or disruptive behaviour disorder
than adolescents with the profile with mainly family risks.
This serious psychiatric vulnerability can be the cause of
both the presence of risk factors and the onset of prob-
lem behaviour and is not expected to have a moderating
effect on the relation between age of onset of disruptive
behaviour or rule-breaking problems during adoles-
cence. The absence of the effect of the four-domain and
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three-domain profiles could possibly be an expression of
a serious psychiatric vulnerability with a broad range of
symptoms transcending diagnostic domains which could
be considered as the General Factor of Psychopathology
(p-factor), a variable associated with more life impair-
ment and worse developmental histories [51]. This ‘p-fac-
tor’ seems to be stable during the development through
childhood and adolescence, however, further research is
needed to establish the developmental trajectories of the
p-factor [52].

The finding of the moderating effect of the family risk
profile on the relationship between age of onset of dis-
ruptive behaviour and rule-breaking problems during
adolescence can enhance insight into this unique but
small group of adolescents who have experienced risk
factors primarily in the family domain. In a previous
study, adolescents with this risk profile with mainly fam-
ily risks were found to have an elevated risk of offending
behaviour after discharge from secure residential care
[53]. This was opposite to expectations of a lower risk
of offending because of their low number of risk factors,
less comorbid psychopathology, and a lower occurrence
of criminal history. The findings of the present study that
the childhood-onset group differs from the adolescence-
onset group according to their rule-breaking behaviour
at the start of admission evokes the explanation that the
group of adolescents with the risk profile with mainly
family risks may be still somewhat heterogeneous. For
now, the findings confirm that this is a unique group
that needs extra attention during residential treatment.
As the impact of family risk factors in these adolescents,
such as childhood history of maltreatment and criminal
behaviour of family members, turns out to be large and
persistent; further, previous interventions have proved
insufficient [1]. Therefore, the importance of early and
intensive attachment focused, family-based interventions
also appears from this study, both for children living with
their biological parents and for children living with foster
parents. For children who were already placed in foster
care, it is extremely important that they can grow up in
a safe and stable foster family. The children with early-
onset disruptive behaviour who experienced mainly fam-
ily risk factors must be detected in the primary health
care facilities. Especially in this group, the therapeutic
intervention must take place earlier, for example through
attachment focused, family-based interventions or parent
management training [54, 55].

A major strength of this study is the focus on hetero-
geneity in the oft-examined relationship between age of
onset and externalising behaviour. To move beyond the
possible regression to the mean in this relationship, the
influence of distinct subgroups—which are four risk pro-
files from a previous person-centered study [29]—on the
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relationship between age of onset and rule-breaking and
aggressive behaviour was explored. Nevertheless, this
study is not without limitations. First, a cross-sectional
design was used; the possibility therefore exist that other
factors (e.g., social and economic pressures or the psychi-
atric vulnerability), as predicted by family stress models
[56] were the cause of both the presence of risk factors
and the onset of problem behaviour. Second, because
this study only considered male patients at one hospital
for youth forensic psychiatry and orthopsychiatry, gen-
eralisability is limited. However, since this hospital offers
treatment to a specific group of adolescents with major
psychiatric and behavioural problems from all over the
country, the sample of our study probably is representa-
tive of the population of adolescents with severe prob-
lems in the Netherlands. Third, we only used reports
from professional caregivers. This was a deliberate choice
and flowed from the fact that the risk profiles and age
of onset information also were based on proxy reports.
Because the average correlation between proxy reports
and self-reports is very low [57], the assumption was that
the moderator effect for the self-reports were only small.
Fourth, the item ‘onset of problem behaviour’ of the JFP
was used to operationalise age of onset, in which the
transition to high school (i.e., the age of 12) was used as
cut-oftf between childhood and adolescence onset. This
deviated from the 10-years cut-off point for childhood
onset as described in the DSM-5 and ICD-11. In future
research, information could possibly be collected differ-
ently—prospectively instead of retrospectively—so that
information can be based on a prospective measure for
age of onset (with another cut-off point) and on reports
from multiple informants including the adolescents
themselves. In addition, future research could focus on
larger samples in multiple institutions so that the risk
profiles and the found moderator effect can be replicated.

Conclusion

The heterogeneity of externalising behaviour among ado-
lescents admitted to secure residential care is established
by finding a moderating effect of risk profiles on the rela-
tion between age of onset of disruptive behaviour and
rule-breaking behaviour. While respecting the limitations
of this study, it can be preliminarily concluded that ado-
lescents with a profile with mainly family risk factors and
childhood-onset disruptive behaviour appear to be dis-
tinctive in terms of rule-breaking behaviour from those
with the same profile but with adolescence-onset disrup-
tive behaviour. According to the cumulative risk hypoth-
esis, the presence of many risk factors in more domains
had no added value in explaining externalising problems
beyond the age of onset. The causal pathways of external-
ising problems, however, are varied and complex. Further
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research is necessary; in particular, longitudinal prospec-
tive research in larger samples is recommended.
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