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1.1 Forensic Child and Youth Care and the Role of Risk Factors
In the Netherlands, forensic child and youth care services are directed towards providing
care to juveniles whose safety has been declared to be in danger (i.e., intervening in a
civil law context) and to juveniles who have committed one or more criminal offenses
(i.e., intervening in a criminal law context). A more general aim of the youth care system
is to be ahead of intervening in a young person’s life under a civil or penal title, either by
preventing juveniles from growing up in chronic unsafe environments or by preventing
juveniles with behavioral problems from becoming (persistent) delinquents. For youth
care to be effective, it is not only essential to accurately identify the juveniles in need
of care and/or protection, but also to determine what exactly should be addressed in
(preventive) interventions. For both matters, the identification of risk factors for different
forensic outcomes is necessary, since it is an important prerequisite for developing
accurate instruments for risk and needs assessment.
The theories that have been most influential in explaining juvenile delinquency on
the one hand (e.g., Catalano & Hawkins, 1996; Farrington, 1996; Gottfredson & Hirschi,
1990; Moffitt, 1993; Patterson & Dishion, 1985; Sampson & Laub, 1993), and various forms
of child abuse and neglect on the other (Belsky, 1980, 1993; Cicchetti & Rizley, 1981;
Cicchetti, Toth, & Maughan, 2000), are grounded in the assumption of the presence of
risk factors in children and their environment. In general, risk factors are characteristics
that have been shown in empirical research to be associated with an increased
likelihood of the occurrence of a specific problem, although these associations are
not necessarily causal in nature. Risk factors can be either static or dynamic (Andrews
& Bonta, 1994): Static risk factors (e.g., gender or age of first criminal offense) can be
strong predictors of the problem at hand, but are not readily changeable and can
therefore not be considered as treatment targets. In contrast, dynamic risk factors (e.g.,
inadequate parenting behavior or having delinquent friends) are changeable, and when
changed, a corresponding decrease (or increase) in risk can be expected. It has been
widely acknowledged that it is the additive effect of multiple risk factors in different
domains, rather than the effect of single risk factors, that accounts for the occurrence
of delinquency (e.g., Loeber, Burke, & Pardini, 2009; Loeber, Farrington, StouthamerLoeber, & White, 2008; Sameroff, Bartko, Baldwin, Baldwin, & Seifer, 1998) or various
forms of child abuse and neglect (e.g., Belsky, 1980, 1993; Cicchetti, Toth, & Maughan,
2000; MacKenzie, Kotch, & Lee, 2011). In short, several influential theoretical models
have been built upon risk factors and the models central to the present dissertation are
described below.
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1.2 A Look at Three Theoretical Models
A first key question that arises is where risk factors for juvenile delinquency and
(victimization of ) child abuse and neglect are to be identified. In answering this question,
in particular two complementary theoretical models are of great value. The ecological
model of Bronfenbrenner (1979; Bronfenbrenner & Morris, 1998) has been widely used
to explain how problematic behavior, such as delinquency, develops in children. In
this model, children are studied in the context of a number of social environments (i.e.,
ecological systems) that interact with each other and influence a child’s development.
This implies that the child is not only affected by his own characteristics at the individual
level, but also by interactions with his immediate environment (microsystem) and
interactions between different microsystems (mesosystem). Further, the child is
indirectly affected by more distal and broader social settings (exosystem), which, in turn,
are influenced by social and cultural values of the society in which a child is growing up
(macrosystem). Finally, the child is affected by transitions and shifts taking place over the
child’s lifespan (chronosystem). At the individual level and in all these ecological systems,
risk factors for juvenile delinquency can be present. For instance, being male, prior
antisocial behaviors, and being impulsive at the individual level; low family cohesion,
inadequate parenting practices, and peers’ delinquency in the microsystems; poor
communication between parents and the school in the mesosystem; parents dealing
with difficulties at work in the exosystem; and changes in the family’s residence in the
chronosystem. Bronfenbrenner argued that environments most proximal to children
exert a more direct and larger influence on their development than environments more
distal to children. As a consequence, most scientific studies guided by this ecological
perspective have been directed at studying individual child characteristics and/or
potential risk factors in the micro- and mesosystems.
Belsky (1980, 1993) applied Bronfenbrenner’s ecological perspective on child
development to the process of child abuse and constructed a model in which risk factors
can be found at four different levels of analysis varying in proximity to the child. At the
first level (ontogenetic development), parental risk factors can be found representing
the risks parents bring to their parenting role (e.g., experiences of child abuse during
their own childhood). Child characteristics that increase the risk for abuse, such as
having a mental or physical disability, may also be present at this level. Risk factors in
the family contributing to the occurrence of child abuse can be found at the second
level (microsystem), such as a high level of inter-parental conflict. At the third level
(exosystem), risk factors in the community and the social system surrounding the family
can be found, such as low availability of social services. Finally, risks regarding a society’s
attitude towards children and abuse can be found at the fourth level (macrosystem),
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such as the general acceptability of physical punishment as a proper disciplinary
method. Belsky argued that at all these levels of analysis, multiple risk factors interacting
with risks at other levels may be present, indicating that child abuse is a multifactorial
determined phenomenon.
Now that two well-known ecological models for identifying risk factors have
been presented, the second key question concerns what role risk factors have in the
effectiveness of forensic youth care. The risk-need-responsivity model (RNR; Andrews &
Bonta, 2010; Bonta & Andrews 2007, 2010; Andrews, Bonta, & Hoge, 1990) has been widely
acknowledged as the most prominent model for guiding criminal offender assessment
and treatment. Basically, the RNR model prescribes how a mere risk for criminal recidivism
should be translated to clinical practice in order to successfully intervene when needed,
and is built upon three core principles. The risk principle states that the intensity of
treatment should match the offender’s risk to reoffend, implying that more intense
treatment should be offered to offenders presenting a high risk, whereas less intense
(or no) treatment should be offered to offenders with a low risk profile. According to
the need principle, treatment should be focused on targeting the criminogenic needs
of offenders, that is, the dynamic risk factors present in an offender’s life, so that the
risk for recidivism is reduced. Finally, the responsivity principle states that the style and
mode of treatment should be matched to the offender’s learning style and abilities.
The RNR model (Andrews & Bonta, 2010; Bonta & Andrews 2007, 2010; Andrews
et al., 1990) specifically focuses on assessing and treating criminal offenders with the
purpose to reduce recidivism; its fruitfulness was proven in several review studies (e.g.,
Andrews, Zinger, Hoge, Bonta, Gendreau, & Cullen, 1990; Dowden & Andrews, 1999a,
1999b; Koehler, Lösel, Akoensi, & Humphreys, 2012). However, the RNR framework may
also be useful in forensic care aimed at the prevention of (the recurrence of ) various
forms of child abuse and neglect. This can be argued because both juvenile delinquent
behavior (Loeber, Slot, & Stouthamer-Loeber, 2008) and child abuse (Belsky, 1980, 1993)
are determined by the presence and absence of a variety of risk and protective factors
in children and different environmental systems around children, as envisioned in
the ecological perspective on child development. Furthermore, there is considerable
similarity in risks for juvenile delinquency and risks for victimization of child abuse
and neglect, of which mental problems of children and different familial problems,
such as high levels of family stress and spousal violence, are good examples. Finally, as
already mentioned, it is the accumulation of risks, rather than a single risk factor, that
increases the likelihood of juvenile delinquent behavior (e.g., Loeber, Burke, & Pardini,
2009; Loeber, Farrington, Stouthamer-Loeber, & White, 2008; Sameroff, Bartko, Baldwin,
Baldwin, & Seifer, 1998) as well as victimization of child abuse (e.g., Belsky, 1980, 1993;
Cicchetti, Toth, & Maughan, 2000; MacKenzie, Kotch, & Lee, 2011).
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1.3 Needs and Opportunities for Research
Throughout the years, a large number of studies have been directed at examining
risk factors for persistent delinquent behavior, and as a result, many qualitatively
different risk factors have been identified. However, what is lacking in previous work is
a clear overview of these factors along with an indication of the corresponding effects,
providing insight into the risk factors that contribute most to persistent delinquency.
Besides this shortcoming in the field of crime and delinquency, a similar paucity exists
in scientific literature on child abuse and neglect. In this field, there has also been a
constant progress in identifying different risk factors for various forms of child abuse. In
2009, a large review of Stith and colleagues was published in which these researchers
presented the relative strengths of different risk factors for child physical abuse and
neglect. However, the review of Stith et al. was not directed at risk factors for child sexual
abuse, which is a rather common form of child abuse (Stoltenborgh, Van IJzendoorn,
Euser, & Bakermans-Kranenburg, 2011) with serious negative effects for victims (see,
for instance, the extensive review of Maniglio, 2009). Hence, a clear overview of risk
factors for victimization of child sexual abuse is both lacking and needed. The present
dissertation adds to the existing literature by the presentation of two comprehensive
meta-analytic reviews, one on the effects of risk factors for persistent delinquency and
one on the effects of risk factors for victimization of child sexual abuse.
Identifying variables as risk factors and acquiring knowledge on the magnitude of
their effects are the first steps towards successfully bringing the risk and need principles
of the RNR model (Andrews & Bonta, 2010; Bonta & Andrews 2007, 2010; Andrews et
al., 1990) into the practice of forensic child and youth care. A following step is that valid
and reliable assessment instruments are developed using the available knowledge on
risk factors. Prior to determining the precise care needs of juveniles, it is first necessary
to categorize juveniles according to their risk profile, so that high risk juveniles who are
in need of care can be identified. After all, and in accordance with the risk principle of
the RNR model, it is the matching between the level of risk and the levels of treatment
services that represents the bridge between assessment and effective treatment.
Although numerous risk assessment instruments have been developed and reported
on in scientific literature, there is a lack of valid and reliable risk assessment instruments
tailored to the individual agencies that together form the forensic child and youth care
system.
In the Netherlands, an important link in the chain of youth care agencies is the
Dutch police, as large groups of juvenile offenders as well as juvenile non-offenders (i.e.,
juveniles involved in an offense, but not in the role of a suspect) are registered in the
police system. Currently, a number of risk assessment instruments tailored to juvenile
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offenders and specifically for use by Dutch police officers is already available (e.g., Van
der Put & Stams, 2013; Van der Put, 2014). However, for prevention purposes, it is also
important that police officers are able to identify juvenile non-offenders presenting a
high risk for becoming delinquent as well as juvenile non-offenders with a high risk for
future care needs because of problems in their rearing environment. Until now, there
were no risk assessment instruments available serving this purpose, and therefore this
dissertation is partly aimed at developing such instruments.

1.4 Aims and Outline of the Present Dissertation
In sum, my dissertation aims to (1) increase the body of knowledge on risk factors
and the magnitude of their effects leading to forensic care needs of juveniles, and (2)
improve risk assessment procedures of the forensic child and youth care system by
developing and validating two instruments for risk assessment that can be used by the
police. In pursuing both these aims, four studies have been conducted and are covered
in the present dissertation. The first two studies concern the criminal context of forensic
youth care, whereas the last two studies concern the civil context.
The first study (Chapter 2) involves a quantitative review of the effect of different risk
factors for life-course persistent offending relative to adolescence-limited offending.
Specifically, this study was aimed at generating more knowledge on the strength of
associations between different risk factors and life-course persistent offending by metaanalytically estimating the mean effect of several risk domains (i.e., groups of more or
less conceptually similar risk factors), and by identifying factors that may moderate
these mean effects.
The second study (Chapter 3) describes the development and validation of the
Youth Actuarial Risk Assessment Tool for First-Time Offending (Y-ARAT-FO), which is a
risk assessment tool that can be used by Dutch police officers for estimating the risk
for the onset of general delinquency among juveniles who were involved in a criminal
offense, but not in the role of a suspect. In developing this tool, an actuarial approach
was used in which only variables stored in the Dutch police system were examined as
potential risk factors. By implementing this instrument, the Dutch police can play an
important role in timely identifying juveniles who are not yet delinquent, but are at
risk for becoming a delinquent, and thus in need of care. High-risk juveniles can then
be referred to specialized youth care services for more thorough assessment and
treatment, if necessary.
In Chapter 4, a meta-analytic review on the effects of different risk factors for
victimization of child sexual abuse is presented. In this review, mean effects of a number
of risk domains were estimated and potential moderating variables were examined. In
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this way, knowledge of the risk factors contributing most to victimization of child sexual
abuse is advanced, leading to a better understanding of the etiology of child sexual
abuse victimization.
In the final study of this dissertation (Chapter 5), the development and validation
of the Youth Actuarial Care Needs Assessment Tool for Non-Offenders (Y-ACNAT-NO) is
described. The Y-ACNAT-NO is like the Y-ARAT-FO an actuarial risk assessment tool that
can be used by police officers in the initial stage of risk assessment. More specifically,
this instrument enables police officers to estimate the risk for a problematic childrearing environment among juveniles who have been involved in a criminal offense,
but not in the role of a suspect. Juveniles with a high-risk profile can be identified and
referred to specialized youth care services for further and more thorough assessment of
the juvenile’s safety and the problems in his environment.
In closing, Chapter 6 presents a summary of the main findings, discusses the
strengths and limitations of the four studies comprising this dissertation, and describes
implications for clinical practice as well as directions for future research.
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Risk Factors for Persistent
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This chapter is adapted from:
Assink, M., Van der Put, C. E., Hoeve, M., De Vries, S. L. A.,
Stams, G. J. J. M., & Oort, F. J. (2015). Risk factors for persistent
delinquent behavior among juveniles: A meta-analytic review.
Clinical Psychology Review, 42, 47-61. doi: 10.1016/j.cpr.2015.08.002
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Abstract
Multiple risk domains have been identified for life-course persistent (LCP) offending,
but a quantitative review of the effect of different risk domains was not yet available.
Therefore, we performed a series of multilevel meta-analyses to examine the effect of
several risk domains for LCP offending relative to adolescence-limited (AL) offending.
We included 55 studies reporting on 1,014 effects of risk factors, and classified each
factor into one of 14 risk domains. The results revealed a significant effect for 11 domains
ranging from d = 0.200 to d = 0.758. Relatively large effects were found for the criminal
history, aggressive behavior, and alcohol/drug abuse domains, whereas relatively small
effects were found for the family, neurocognitive, and attitude domains. The physical
health, background, and neighborhood domains yielded no effect. Moderator analyses
showed that effects of sibling-related risk factors were larger than effects of motherrelated risk factors, and that the effect of the relationship domain was largest during
childhood. We conclude that most risk domains contribute to the development of LCP
offending and that differences between AL and LCP offenders may be quantitative
rather than qualitative. Implications of the present results for risk assessment and the
prevention/treatment of LCP offending are discussed.
Keywords: meta-analysis, life-course persistent delinquency, risk factor, risk domain,
developmental taxonomy
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2.1 Introduction
Criminological research on juvenile delinquency showed that a relatively small group of
life-course persistent offenders is responsible for a disproportionate amount of offenses
(Farrington & West, 1993; Moffitt, 1993, 2006). This chronic delinquent behavior does
not only have serious negative consequences for both victims and offenders (McGuw &
Iacono, 2005; Piquero, Daigle, Gibson, Leeper Piquero, & Tibbets, 2007), it also imposes
substantial monetary costs to the criminal justice system and the larger society (Cohen,
Piquero, & Jennings, 2010). Because of the high negative impact of life-course persistent
offending, it is important to prevent juveniles from developing a chronic delinquent
career by timely delivering effective treatment or prevention. Consequently, it is not only
relevant to determine which juveniles are at risk for chronic delinquency and should be
subjected to treatment or prevention programs, clinicians must also decide on what
exactly should be addressed in these programs. For both purposes, research into risk
factors for persistent delinquent behavior is crucial. Until now, a systematic review
in which the strength of risk factors for life-course persistent offending is statistically
summarized, is not available. Therefore, the aim of the present study was to statistically
summarize the effects of risk factors for life-course persistent (LCP) offending relative to
adolescence limited (AL) offending by conducting a series of meta-analyses on several
domains of risk factors.
In the influential developmental taxonomic theory developed by Moffitt (1993), she
stated that two qualitatively distinct offender profiles can be distinguished based on
the timing and duration of antisocial involvement of juvenile offenders. The first profile,
labeled life-course persistent, comprises a small group of individuals (around 5-8% of
the general population), who exhibit changing manifestations of persistent and serious
antisocial behavior across the life course. These individuals start with antisocial behavior
in childhood and continue to show this behavior in adolescence and adulthood.
According to Moffitt, the origins of this stable disruptive behavior must be found in an
interaction between children’s neuropsychological impairments and a disadvantaged
environment. The second profile of antisocial involvement is referred to as adolescencelimited, and comprises a rather common group of individuals whose antisocial behavior
is restricted to the adolescent phase of life. This adolescence-limited antisocial behavior
is primarily nonaggressive and finds its origins not in neuropsychological impairments,
but in the fact that adolescents wish to be treated as adults and therefore mimic their
life-course persistent antisocial peers in an attempt to obtain the status and privileges
of adulthood.
Although the developmental taxonomic theory of Moffitt (1993) had a major and
valuable influence on different fields of research since its publication, there is also
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empirical evidence suggesting the need for evaluating and perhaps reformulating
the taxonomic theory. Recently, Fairchild, Van Goozen, Calder, and Goodyer (2013)
conducted a comprehensive systematic review of 61 empirical studies in which
they compared the two profiles of antisocial involvement. These researchers found
several results that do not concur with Moffitt’s theory. First, although a substantial
proportion of individuals exhibit severe antisocial behavior in early childhood, these
children desist from this behavior during adolescence. Second, when severe antisocial
behavior emerges in the adolescent period, it is seldom limited to adolescence. Third,
both the life-course persistent and adolescence-limited profiles resemble each other
in terms of childhood risk factors, personality traits, neuropsychological vulnerabilities,
and changes in brain structure and function. Based on these findings the researchers
concluded that the distinction in developmental antecedents between adolescencelimited and life-course persistent offenders is rather quantitative (i.e., pertaining to the
amount of antecedents) than qualitative (i.e., pertaining to the nature of antecedents),
which is not in line with Moffitt’s theory.
The aim of the current study builds specifically on the finding of Fairchild et al. (2013)
that adolescent-onset delinquent behavior does not necessarily need to stop in early
adulthood. If adolescent-onset offenders comprise both adolescence-limited offenders
and potential life-course persistent offenders, then the question arises which risk factors
have the greatest impact on life-course persistent offending relative to adolescencelimited offending. Answering this question is not only relevant for gaining more general
knowledge of antecedents of chronic delinquency, but also for improving both risk
assessment procedures as well as strategies for prevention and intervention.
The great diversity of risk factors that have been subject of research throughout
the years, emphasizes the need to classify risk factors in order to determine how
groups of (more or less) similar risk factors are associated with persistent delinquent
behavior. These groups of risk factors are often referred to as “domains”. An example of
such a classification can be found in the cumulative developmental model of serious
delinquency, in which Loeber, Slot, and Stouthamer-Loeber (2008) distinguished
the following five domains of risk factors: individual, family, peers, school, and
neighborhood. A somewhat different but influential categorization of risk factors was
presented by Andrews and Bonta (2010) as part of their risk-need-responsivity (RNR)
model for offender assessment and treatment. In this model, risk factors for recidivism
are classified into eight major domains. Four of these domains are referred to as “the
big four” because of their strong predictive power of criminal behavior (i.e., history of
antisocial behavior; antisocial personality pattern; antisocial cognition; and antisocial
peer affiliations), while the other domains are designated by “the moderate four” because
of their moderate association with criminal behavior (i.e., family/marital circumstances;
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school/work; leisure/recreation; and substance abuse). Classifications of risk factors for
juvenile delinquency are often based on the RNR model, such as the risk classifications
used in both the Washington State Juvenile Court Assessment (WSJCA; Barnoski, 2004)
and the Youth Level of Service and Case Management Inventory (YLS/CMI; Hoge, 2001).
Since the RNR model is one of the most influential and important models for offender
assessment and treatment, we decided to use the RNR model as a guidance for our
classification of risk factors.
Risk factors that were examined by Fairchild et al. (2013) related to personality,
genetic, and neurobiological factors. An improvement of the present study is that
other risk factors, such as emotional and behavioral problems, alcohol and/or drug
abuse, and family characteristics, will also be examined. Moreover, although Fairchild
et al. conducted an important and informative systematic literature review, it was
qualitative in nature. The present study advances research on the effects of risk factors
for life-course persistent delinquency by examining these effects meta-analytically (i.e.,
quantitatively).
The present study is relevant for several reasons. First, examining the effects of
different risk factors advances the fundamental knowledge of the types of risk factors
that contribute most to life-course persistent offending behavior. Second, more insight
into the effects of risk factors can help improve current risk and needs assessment
practices. Both types of assessment pertain to two important what works principles: the
risk principle and the need principle (Andrews & Bonta, 2010; Andrews, Bonta, & Hoge,
1990; Andrews, Bonta, & Wormith, 2006). The risk principle states that the intensity of an
intervention should be proportional to the risk of reoffending, implying that high risk
offenders require intensive treatment, whereas low risk offenders require minimal or no
treatment. According to the need principle, interventions aimed at reducing delinquent
behavior should address the criminogenic needs of offenders, which are changeable
offender characteristics that are associated with reoffending (i.e., dynamic risk factors).
For both risk and needs assessment, proper instruments need to be available that
measure all relevant static and dynamic risk factors. The more relevant risk factors are
measured, the more accurate a risk and/or needs assessment will be. Third, the results of
the present study can support the development and improvement of programs aimed
at the treatment or prevention of persistent delinquency. In order to effectively prevent
future delinquency, these treatment and prevention programs should target the right
set of dynamic risk factors (i.e., criminogenic needs) among at-risk juveniles. Knowledge
of the effect of dynamic risk factors is essential for determining which risk factors can
best be addressed in these programs.
In sum, the present review meta-analytically summarized the literature on the
effects of risk factors for life-course persistent offending relative to adolescence-limited
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offending. The first aim of the present study was to determine the effect of a number
of different domains of risk factors for persistent delinquent behavior. In addition, we
examined whether the effects of these risk domains statistically differed from each other.
A second aim was to investigate how the effect of each risk domain was moderated by
risk factor characteristics, sample descriptors, and/or research design descriptors.

2.2 Methods
2.2.1 Sample of Studies
For the selection of studies, several criteria were formulated. First, we selected studies
that examined the development of delinquent behavior among juveniles. However,
we did not include studies that solely focused on juvenile sexual offending, since this
behavior can be explained by specific factors that are different from other types of
offending behavior (e.g., Becker, 1990, 1998; Worling & Långström, 2006). Second, studies
that were solely based on samples of adult offenders (disregarding their younger years)
and studies in which the sample consisted exclusively of psychiatric inpatients who had
severe mental health problems, such as personality disorders, schizophrenia or other
related disorders, were excluded. Third, we selected studies that distinguished between
juveniles following a life-course persistent offending trajectory and juveniles following
an adolescence-limited offending trajectory, so that effects of risk factors for life-course
persistent offending relative to adolescence-limited offending could be examined. We
included studies in which the life-course persistent and adolescence-limited offending
trajectories were operationalized in different ways, including life-course persistent
versus adolescence-limited, persisters versus desisters, early-onset versus late-onset,
and chronic versus late-onset. Studies that examined only one of these offending
trajectories or exclusively other offending trajectories were not included. Finally, studies
had to report on results of bivariate analyses of the association between risk factors and
trajectory membership or provide enough details to calculate a bivariate test statistic.
Until spring 2014, we searched for articles, book chapters, dissertations, and reports
in the following six electronic databases: PsycINFO, ERIC, Criminal Justice Abstracts,
Sociological Abstracts, Pubmed, and Google Scholar. The following combination of
three components were used in this search strategy: (“early onset” OR “childhood onset”
OR “life course” OR “lifelong” OR “persist*” OR “chronic”) AND (“desist*” OR “time limited”
OR “adolescen* limited” OR “adolescen* onset” OR “late onset”) AND (“delinquen*” OR
“antisocial” OR “offend*” OR “crim*” OR “serious behavio*”). In addition, an expanded
search was performed using the additional syntax AND (“trajector*”) AND (“juvenile*”
OR “youth”), to ensure that manuscripts reporting on developmental trajectories of
delinquency would be retrieved. To determine whether the retrieved studies could be
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included in our meta-analysis, we read titles, abstracts and, if necessary, full article texts.
Second, reference lists from several primary studies and review articles (e.g., Fairchild,
Goozen, Calder, & Goodyer, 2013; Fontaine, Carbonneau, Vitaro, Barker, & Tremblay,
2009; Jennings & Reingle, 2012; Moffitt, 2006; Piquero, 2008) were also checked to find
additional studies. Third, we contacted several authors in the field to ask whether they
had suggestions for relevant studies that would be suitable for inclusion in our review.
In total, our literature search strategy yielded 149 studies. After thoroughly screening
these studies, we finally found 48 studies reporting on results of 55 different samples
that met our inclusion criteria (see Appendix 2 - A for a flow chart of the search results
and Appendix 2 - B for an overview of included studies and their characteristics). In
cases where manuscripts reported on effects of risk factors in more than one sample of
participants, each sample was entered as a separate study in the dataset.

2.2.2 Missing Data
When conducting a meta-analysis, it can be very difficult to identify, retrieve, and
include every study that is relevant regarding the research question in the meta-analysis.
Furthermore, articles reporting non-significant results are less likely to be published
than articles reporting significant results, and this problem was referred to by Rosenthal
(1979) as the “file drawer problem”. To examine the possibility of missing data due to
publication bias, limitations in the search strategy, or any other cause, we conducted
the funnel-plot-based trim and fill method as described by Duval and Tweedie (2000a,
b) by using the function “trimfill” of the metafor package (Viechtbauer, 2010) in the R
environment (Version 3.2.0; R Core Team, 2015). Among the available techniques for
assessing the possible existence of missing data and its implications for the results in
meta-analysis, the trim and fill method is a conceptually easy method to adjust for the
impact of missing effect sizes (Nakagawa & Santos, 2012). Moreover, Nik Idris (2012)
indicated that the trim and fill method is superior in detecting the existence of missing
data as compared to both Egger’s linear regression test (Egger, Davey-Smith, Schneider,
& Minder, 1997) and Begg and Mazumdar’s Rank Correlation test (Begg & Mazumdar,
1994). In short, the trim and fill method restores the symmetry of an asymmetric funnel
plot by imputing missing effect sizes that are calculated on the basis of existing effect
sizes.

2.2.3 Coding of Studies
In developing a coding form, guidelines proposed by Lipsey and Wilson (2001) were
followed. The variable of most interest in the present meta-analysis is the domain
(i.e., group) in which a risk factor for life-course persistent offending can be classified.
Coding this variable was needed for examining the effects of different risk domains for
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life-course persistent offending relative to adolescence-limited offending. In order to
classify risk factors into domains, we made a classification scheme that was based on
(1) a combination of the central eight criminogenic risk and need factors as described
by Andrews and Bonta (2010), (2) the classification of risk factors that is used in risk
assessment instruments, such as the Washington State Juvenile Court Assessment
(WSJCA; Barnoski, 2004) and the Youth Level of Service and Case Management Inventory
(Hoge, 2001), and (3) a screening of risk factors described in the primary studies that
were included in the present review.
The following 13 risk domains were distinguished in our classification of risk factors:
Criminal history (factors relating to the history of delinquency, such as having ever been
incarcerated, being young at first arrest, high level of versatility in criminal offending,
having ever used a weapon, and having ever been convicted for a violent crime);
Aggression (factors relating to aggressive behavior, such as being physically and/or
non-physically aggressive and having fought with parents and/or teachers); Alcohol/
drug abuse (mainly factors relating to alcohol and drug abuse, such as being a heavy
drinker, use of hashish prior to 17 years of age, being a drug user, registered alcohol
abuse prior to 18 years of age, but also factors such as high daily cigarette use and being
a gambler); Relationship (factors relating to the nature and quality of relationships with
primarily peers, such as having delinquent peers, experiencing peer rejection, being
a gang member, having poor relationship with peers, and deviant peer associations);
Emotional and behavioral problems (factors relating to internalizing and externalizing
problems, such as being depressed, having emotional problems, showing symptoms of
conduct disorder, having a disruptive behavior disorder, and having an ADHD diagnosis);
Sexual behavior (factors relating to sexual behavior, such as having a high number of sex
partners, having had sex prior to 19 years of age, and having had promiscuous and/or
irresponsible sex); School/Employment (factors relating to education and employment,
such as poor academic achievement, being a frequent truant, having a lack of interest in
school, having an unstable job record, and not being employed); Family (factors relating
to familial problems, such as having criminal family members, low positive parenting,
large family size, having a poor relation with parents, and parental conflict); Static
background factors (gender and ethnicity related factors, such as being non-Caucasian
and being male); Neurocognition/physiology (factors relating to (neuro)cognitive
functioning, intelligence, and heart rate, such as low verbal ability, low nonverbal IQ,
reading problems, having a neurological abnormality, and low resting heart rate);
Attitude (factors relating to the attitude towards delinquency, anti-social behavior,
and official authorities, such as having a positive attitude towards delinquency, being
hostile to the police, being anti-establishment, and low perceived likelihood of getting
caught); Neighborhood (factors relating to the quality of the living environment such
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as neighborhood problems, high community crime, and having a negative impression
of the neighborhood), and Physical health (factors relating to physical health such as
having a history of health problems, having ever had a head injury, and having ever
been hospitalized for an illness). Risk factors that could not be classified into one of
these 13 risk domains were classified into an additional rest category (see Table C2 in
Appendix 2 - C for an overview of risk factors in this category), making the total number
of risk domains 14. The minimum amount of risk factors for creating a separate domain
was set to five.
Besides classifying risk factors into risk domains, we coded several sample
characteristics, research design descriptors and risk factor characteristics that may
moderate the effect of risk domains. First, the percentage of males in the sample
was coded since previous research suggests differences in risk factors for offending
trajectories between males and females (e.g., Fergusson, Horwood, & Nagin, 2000;
Hipwell et al., 2002; Keenan & Shaw, 1997; Silverthorn & Frick, 1999). Second, we coded
the percentage of cultural minorities (i.e., non-Caucasians), since several researchers
found ethnic differences in risk factors for delinquency (e.g., Baier & Pfeiffer, 2008; Van
der Put, Stams, Deković, Hoeve, & Van der Laan, 2013; Veen et al, 2011). Third, the type of
measurement used to assess the history of antisocial behavior may influence the effect
of the criminal history and aggression risk domains due to under- or over-reporting
problems (e.g., Auty, Farrington, & Coid, 2015; Huizinga & Elliott, 1986). Therefore, type
of measurement (i.e., self-report, parent report, teacher report, peer report, official
record, or other source) was also coded.
As for risk factor characteristics, we coded type of risk factor (static or dynamic) since
research on risk factors for delinquency suggest that static risk factors (e.g., a history
of antisocial behavior) are more strongly associated with delinquency than dynamic
risk factors (e.g., a poor school performance) (e.g., Andrews & Bonta, 2010; Cottle, Lee,
& Heilbrun, 2001; Van der Put et al., 2011). Further, as children grow older, there are
changes in both the extent to which children are exposed to risk factors (Loeber et al.,
2008) and the impact of risk factors (Farrington, Loeber, Jolliffe, & Pardini, 2008; Loeber,
Slot, & Stouthamer-Loeber, 2006). Therefore, the age period in which risk factors are
present (childhood, adolescence, or life-course) was also coded. In addition, where
possible, we grouped risk factors within primary risk domains into subgroups of (more
or less) similar risk factors, in order to determine the effect of subdomains of risk factors.
Lastly, for descriptive purposes, we coded publication year, mean age of participants
at start of the study, the country in which the research was performed, and the labels of
the two offending trajectories that we found to best represent the life-course persistent
and adolescence-limited offender profiles (see Appendix 2 - B for a full overview of
trajectory pairs that we compared within each primary study). Table C1 of Appendix 2
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- C presents a detailed overview of all variables coded for each primary study and Table
C2 of Appendix 2 - C presents all subdomains that were created within seven primary
risk domains.
To assess interrater agreement, 10 studies (reporting on 137 risk factors) were
randomly selected and coded by the first and fourth author. Percentages of agreement
were calculated to assess inter-rater reliability. The percentual agreement ranged from
good (at least 80% agreement) for the variables percentage of males in the sample
(90%), percentage of cultural minorities in the sample (90%), and mean age of the
sampled subjects at start of the study (80%), to perfect (100% agreement) for the
variables publication year, sample size, type of measurement, country in which the
research was performed, and number of extracted risk factors per study. The percentual
agreement for the variables domain of risk factor, type of factor (static or dynamic), age
period in which a risk factor was present, and calculated effect size was, respectively,
96.4%, 90.5%, 88.0%, and 89.9%.

2.2.4 Statistical Analyses
For each risk factor in each study, we calculated Cohen’s d to express the effect of a
risk factor for life-course persistent offending relative to adolescence-limited offending.
The formulas of Ferguson (1966), Rosenthal (1994), and Lipsey and Wilson (2001) were
used to transform test statistics into Cohen’s d. Most d values were calculated based
on reported means and standard deviations or proportions. If a risk factor was more
present in the life-course persistent offending group than in the adolescence-limited
offending group, a positive d value was assigned to the effect of the risk factor, whereas
a negative d value was assigned to effects of risk factors that were more present in
the adolescence-limited offending group. If d values could not be calculated from
the information provided in the article text, we contacted the authors for additional
information. For a total of 56 non-significant risk factors in all primary studies, we could
not calculate an effect size since the necessary information to calculate Cohen’s d was
not available. For these cases, we assigned the value of zero to Cohen’s d (Mullen, 1989).
This is a conservative estimate of the true effect size and seemed to us a more preferable
method than excluding primary studies from the dataset because of missing data of
non-significant risk factors.
Since extreme effect sizes may have a disproportionate influence on conclusions
drawn from statistical analyses, we checked for outliers by searching for effect sizes with
standardized scores larger than 3.29 or smaller than -3.29 (Tabachnik & Fidell, 2013). Five
effect sizes in four domains of risk factors were identified with a z value exceeding 3.29,
and one effect size was identified with a z value below -3.29: thus in total, six effect sizes
were identified as an outlier. To reduce the impact of these outliers, the raw d values
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of the outliers were substituted by a new d value that equaled the highest (or lowest)
effect that fell within the normal range. In this way a disproportionate influence of the
outlying cases on the results of the statistical analyses was reduced.
Most primary studies that we included based on the formulated in- and exclusion
criteria (see the section Sample of Studies) report on multiple risk factors, and
therefore more than one effect size can be extracted from these studies. However, a
key assumption in traditional meta-analytic approaches is that the included subject
samples are independent, so including multiple effect sizes based on the same sample
violates this assumption (Lipsey & Wilson, 2001). Following scholars reporting on recent
meta-analyses (e.g., Houben, Van den Noortgate, & Kuppens, 2015; Kuppens, Laurent,
Heyvaert, & Onghena, 2013; Rapp, Van den Noortgate, Broeckaert, & Vanderplasschen,
2014; Weisz, Kuppens, Eckshtain, Ugueto, Hawley, Jensen-Doss, 2013), a multilevel
random effects model was used for the calculation of combined effect sizes and for the
moderator analyses in order to deal with dependency of study results (Hox, 2002; Van
den Noortgate & Onghena, 2003). Van den Noortgate and Onghena (2003) compared
this multilevel approach to traditional meta-analytical methods, and concluded
that the maximum likelihood multilevel approach is in general superior to the fixedeffects approaches employed in traditional meta-analysis, and that for models without
moderators, the results of the multilevel approach are not substantially different from
results of the traditional random-effects approaches.
In the present study, we used a three-level meta-analytic model to analyze the data,
modeling three sources of variance: sampling variance of the observed effect sizes (Level
1), variance between effect sizes from the same study (Level 2), and variance between
studies (Level 3) (see also Cheung, 2014; Houben et al., 2015; Van den Noortgate, LópezLópez, Marín-Martínez, & Sánchez-Meca, 2013, 2014). This model was used to obtain
an overall estimate of the effect of each risk domain and in case of significant variation
between effect sizes from the same study and/or between studies, it was subsequently
extended by including moderator variables to determine whether this variation can
be explained by characteristics of studies or effect sizes. An important advantage of
this three-level approach to meta-analysis is that effect sizes extracted from the same
study (i.e., dependent effect sizes) can be modeled. In this way, analyses are conducted
using all available effect sizes, so that all information can be preserved and maximum
statistical power can be achieved. Since each risk domain comprised qualitatively
different risk factors for life-course persistent offending relative to adolescence-limited
offending, we performed a separate meta-analysis for each of the 14 risk domains.
For the statistical analyses we used the function “rma.mv” of the metafor package
(Viechtbauer, 2010) in the R environment (version 3.2.0; R Core Team, 2015). The R syntax
we used was written so that the three sources of variance as described by for instance
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Van den Noortgate et al. (2013, 2014) were modeled (Wibbelink & Assink, 2015). The
t-distribution was used for testing individual regression coefficients of the meta-analytic
models and for calculating the corresponding confidence intervals (Knapp & Hartung,
2003). When models were extended with categorical moderators consisting of three or
more categories, the omnibus test of the null hypothesis that all group mean effect sizes
are equal, followed an F-distribution. To determine whether the variance between effect
sizes from the same study (Level 2), and the variance between studies (Level 3) were
significant, two separate one-tailed log-likelihood-ratio-tests were performed in which
the deviance of the full model was compared to the deviance of a model excluding
one of the variance parameters. The sampling variance of observed effect sizes (Level
1) was estimated by using the formula of Cheung (2014). All model parameters were
estimated using the restricted maximum likelihood estimation method and before
moderator analyses were conducted, each continuous variable was centered around its
mean and dichotomous dummy variables were created for all categorical variables. The
log-likelihood-ratio-tests were performed one-tailed and all other tests were performed
two-tailed. We considered p-values < .05 as statistically significant.

2.3 Results
2.3.1 Descriptives, Central Tendency and Variability, and Assessment of
Missing Data
The present study included 48 manuscripts, describing 55 studies (k) from 1995 to 2014.
The total sample of N = 13,872 juveniles consisted of n = 4,596 life-course persistent
offenders and n = 9,276 adolescence-limited offenders and the size of the samples
described in the included studies (at start of the study) ranged from 98 to 4,164
participants. The mean age of the participants at start of the study was 11.80 years (SD
= 6.51). Studies were conducted in the USA (k = 29), Canada (k = 7), Europe (k = 13),
Australia or New Zealand (k = 5), and in one non-Western country (k = 1). In total, the
coded studies produced 1,014 separate effect sizes, each reflecting the effect of a risk
factor for life-course persistent offending relative to adolescence-limited offending.
An overview of the overall effects of the 14 domains of risk factors is presented
in Table 2.1. Each overall effect represents the effect of a risk domain for life-course
persistent offending relative to adolescence-limited offending. The overall effect of
eleven domains was significant, and the magnitude ranged from small (d = 0.200 for the
attitude domain) to large (d = 0.758 for the criminal history domain), based on criteria
for the interpretation of effect sizes as formulated by Cohen (1988). The overall effect
of three domains (i.e., the background, physical health, and neighborhood domains)
was not significant, meaning that these effects did not significantly deviate from zero.
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The results of the likelihood-ratio tests showed that there was significant variance
between effect sizes from the same study (i.e., level 2 variance) in eleven risk domains
and that there was significant variance between studies (i.e., level 3 variance) in nine
risk domains (see Table 2.1). We conducted moderator analyses within 13 risk domains
in order to determine characteristics of effect sizes or studies that can explain level 2 or
level 3 variance. There was no significant level 2 or level 3 variance in the sexual behavior
domain, and we therefore did not perform moderator analyses within this risk domain.
The trim and fill analyses suggested that bias was present in 10 of the 14 domains
of risk factors, as indicated by an asymmetrical distribution of effect sizes, and therefore
“corrected” overall effects were calculated for these risk domains (see Table 2.2). After
these trim and fill analyses, the overall effects of ten domains were significant and
ranged from a small effect (d = 0.243 for the neurocognition/physiology domain) to
a large effect (d = 1.105 for the criminal history domain), according to the criteria of
Cohen (1988) for interpreting the magnitude of effect sizes. The overall effects of the
background, physical health, and neighborhood domains were still not significant,
and the overall effect of the attitude domain was reduced to non-significant. For each
risk domain, the funnel plot of effect sizes against the standard error is presented in
Appendix 2 - E.

2.3.2 Moderator Analyses
The results of all moderator analyses are presented in Table 2.3, where moderators
are classified into sample descriptors, research design descriptors, and risk factor
characteristics. Below, the moderating variables tested are described by domain of risk
factors in which effect sizes proved to be heterogeneous (i.e., significant level 2 and/or
level 3 variance; see Table 2.1).

Criminal history
First, smaller effects of criminal history risk factors for persistent offending were found
when the percentage of cultural minorities in samples increased. Second, we found that
effects of criminal history factors that were measured using official records were larger
than effects of factors that were measured using self-reports. We found no significant
moderating effect of percentage of males.
Aggression
For aggression, we only found that effects of risk factors for persistent offending were
smaller when the percentage of males increased. No significant moderating effect was
found of percentage of minorities, type of measurement, type of factor, and age period
in which risk factors are present.
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28

29

15

19

3

19

(1) Criminal history

(2) Aggression

(3) Alcohol/Drug abuse

(4) Sexual behavior

(5) Relationship

95% CI

27
132
32

17

38

27

24

6

6

10

(8) Other

(9) Family

(10) Neurocognition/
Physiology (static)
(11) Background (static)

(12) Attitude

(13) Physical health

(14) Neighborhood

-0.087 (0.180) -0.470, 0.297

0.083 (0.250) -0.457, 0.623

0.200 (0.092) 0.006, 0.394

0.207 (0.108) -0.013, 0.426

0.243 (0.049) 0.157, 0.349

0.250 (0.032) 0.186, 0.313

.060***
.052***
.015*
.070

.011***

17.8
21.7
16.5
25.1
23.0

.002**
***

.637

.745

.044*

.064

<.001***

<.001

<.001***

4.6

.100***

.015

.046***

16.1
9.4

.062**

9.5

***

.132

10.3

<.001***

<.001
***

***

.030

52.3

.005**

<.001***

<.001***

<.001***

.340*
.240

3.8
28.0

.028

.195***

21.8
52.0

.044***

.018

***

.059*

.023

.071***

.049

.000

15.2

59.5

16.8

54.5

37.8

65.4

47.7

1, 2, 3, 4, 5, 6, 7
1

86.8
67.3

1

1, 2

1, 2, 3, 5, 6, 7

1, 2, 3, 5

1, 2

1, 2, 10, 13

1, 2, 10, 13

1, 9, 10, 13

13

32.0

68.7

61.8

15.5

66.7

23.8

44.4

24.4

0.0

Statistical
difference
% Var. at Level 2
% Var. at Level 3
% Var. at
between
level 1
variance level 2
variance level 3
domains †
(p < .05)
3.3
.315***
57.1
.218***
39.6
3, 5, 6, 7, 8,
9, 10, 11, 12,
13, 14
15.9
.017
7.7
.166**
76.4
6, 7, 8, 9, 10,
11, 13
16.9
.023*
16.9
.090***
66.2
1, 9, 10, 13

Note. # Studies = Number of studies; # ES = Number of effect sizes; SE = Standard error; CI = Confidence interval; Sig = Significance; Mean d = Mean effect size
(d); % Var = Percentage of variance explained; Level 2 variance = Variance between effect sizes from the same study; Level 3 variance = Variance between studies.
† The numbers in this column refer to other domains of risk factors from which one domain statistically differs at p < .05.
*
p < .05; ** p < .01; *** p < .001.

16

14

19

273

0.295 (0.052) 0.192, 0.399

63
0.265 (0.075) 0.110, 0.419

0.373 (0.057) 0.260, 0.486

150

0.384 (0.080) 0.223, 0.545

0.408 (0.096) 0.174, 0.643

0.432 (0.082) 0.269, 0.596

0.561 (0.118) 0.317, 0.805

0.758 (0.104) 0.553, 0.964

Mean d (SE)

(6) Emotional and
32
behavioral problems
(7) School/Employment 21

51

7

57

25

148

# Studies # ES

Domain of risk factors

Sig.
Mean d
(p)

Table 2.1. Results for the Overall Mean Effect Sizes of the 14 Risk Domains
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Table 2.2. Results for the Overall Mean Effect Sizes of the 14 Risk Domains After Conducting Trim and
Fill Analyses
Domain of risk factors

# Studies

# ES

(1)

Criminal history

41

178

(2)

Aggression

16

(3)

Alcohol/Drug abuse

(4)

Mean d (SE)

95% CI

Sig. Mean d (p)

1.105 (0.119)

0.871, 1.340

<.001***

26

0.606 (0.119)

0.360, 0.852

<.001***

21

59

0.471 (0.088)

0.295, 0.647

<.001***

Sexual behavior

-

-

-

-

-

(5)

Relationship

22

54

0.459 (0.089)

0.281, 0.637

<.001***

(6)

Emotional and
behavioral problems

42

168

0.499 (0.060)

0.381, 0.617

<.001***

(7)

School/Employment

-

-

-

-

-

(8)

Other

20

30

0.353 (0.080)

0.190, 0.516

<.001***

(9)

Family

-

-

-

-

-

-

-

-

-

-

(10) Neurocognition/
Physiology (static)
(11) Background (static)

29

38

-0.018 (0.133)

-0.288, 0.252

.894

(12) Attitude

9

23

0.082 (0.096)

-0.117, 0.282

.401

(13) Physical health

10

19

0.325 (0.179)

-0.052, 0.702

.087

(14) Neighborhood

11

17

-0.013 (0.181)

-0.396, 0.371

.946

Note. # Studies = Number of studies; # ES = Number of effect sizes; Mean d = Mean effect size (d); SE = Standard
error; CI = Confidence interval; Sig = Significance.
Dashes indicate a symmetrical distribution of effect sizes in a risk domain, meaning that trimming and filling
of effect sizes was not necessary.
***
p < .001.

Alcohol/Drug abuse
We only found a moderating effect of the age period in which risk factors are present.
Risk factors for persistent offending present during adolescence yielded larger effects
than risk factors present during childhood. No significant moderating effect was found
of percentage of males, percentage of minorities, type of factor, age period in which risk
factors are present, and type of abuse.
Relationship
We found that effects of relationship risk factors decreased when the percentage
of minorities in samples increased. Further, we found a moderating effect of the age
period in which risk factors are present. Effects of relationship risk factors were smaller
during adolescence than during childhood. Percentage of males and type of factor did
not significantly moderate the relationship effect.
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Emotional and behavioral problems
None of the variables tested (i.e., percentage of males, percentage of minorities,
subdomain of risk factors, type of factor, and age period in which risk factors are present)
significantly moderated the effect of this risk domain.
School/Employment
None of the variables tested (i.e., percentage of males, percentage of minorities,
subdomain of risk factors, type of factor, and age period in which risk factors are present)
significantly moderated the effect of this risk domain.
Other
We only found a moderating effect of type of factor. Dynamic risk factors yielded a larger
effect than static risk factors. No significant moderating effect was found of percentage
of males, percentage of minorities, subdomain of risk factors, and age period in which
risk factors are present.
Family
First, we found that the effect of family risk factors for persistent offending was moderated
by the family member. The effects of sibling-related risk factors and family-related risk
factors (i.e., parent not specified) were larger than mother-related risk factors. Although
the mean effect of father-related risk factors did not significantly differ from the effect
of mother-related risk factors, there was a trend showing that the effect of father-related
risk factors was larger. Further, we found that the effect of dynamic risk factors was
smaller than the effect of static risk factors. We found no significant moderating effect
of the variables percentage of males, percentage of minorities, and age period in which
risk factors are present.
Neurocognition/Physiology (static)
We found that effects of risk factors for persistent offending decreased when the
percentage of males in the samples increased. We also found a moderating effect of
two subdomains of risk factors. The effect of the subdomain low resting heart rate
was higher than the effect of the subdomain general intelligence, whereas the effect
of the subdomain cognitive flexibility was lower (and not significant) than the effect
of the subdomain general intelligence. No significant moderating effect was found of
percentage of minorities.
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Background (static)
A moderating effect was found of the subdomain of risk factors for persistent offending.
The effect of being non-Caucasian was smaller than the effect of being male. No
significant moderating effect was found of percentage of males and percentage of
minorities.
Attitude
None of the variables tested (i.e., percentage of males, percentage of minorities, and
age period in which risk factors are present) significantly moderated the effect of this
risk domain.
Physical health
None of the variables tested (i.e., percentage of males, percentage of minorities, type
of factor, and age period in which risk factors are present) significantly moderated the
effect of this risk domain.
Neighborhood
None of the variables tested (i.e., percentage of males, percentage of minorities, type
of factor, and age period in which risk factors are present) significantly moderated the
effect of this risk domain.
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32

23

Percentage of minorities

9

Official records

Other

10

Percentage of minorities

7

3

5

1

3

Self-report (RC)

Parent-report

Teacher report

Peer report

Other

Type of measurement

Research design descriptors

15

Percentage of males

Sample descriptors

(2) Aggression

1

16

Parent-report

10

Self-report (RC)

Type of measurement

Research design descriptors

29

# Studies

Percentage of males

Sample descriptors

(1) Criminal history

Moderator variables

3

7

7

3

10

16

25

20

82

1

34

97

148

# ES

**

0.349 (-0.188, 0.886)

-0.218 (-0.845, 0.410)

-0.545 (-1.500, 0.410)

0.314 (-0.037, 0.665)

0.022 (-0.876, 0.920)

0.881 (0.530, 1.232)

0.026 (-0.398, 0.451)

***

-0.006 (-0.016, 0.003)

0.593 (0.174, 1.012)**

0.567 (0.243, 0.891)

0.742 (0.418, 1.065)

0.563 (0.350, 0.776)

F(4, 20) = 1.942

F(1, 14) = 2.061

-0.007 (-0.014, -0.0004)* F(1, 22) = 4.793

-0.012 (-0.493, 0.469)

0.533 (0.154, 0.912)

0.460 (0.086, 0.835)*

**

-0.488 (-1.751, 0.775)

1.005 (0.763, 1.247)***

0.057 (-1.211, 1.324)

0.545 (0.229, 0.861)***

F(3, 133) = 3.194

F(1, 95) = 4.534

-0.008 (-0.015, -0.001)

0.758 (0.536, 0.979)

F(1, 146) = 0.612

*

-0.003 (-0.009, -0.004)

F (df1, df2)a

***

β (95% CI)

0.774 (0.562, 0.986)***

Intercept (95% CI) /
Mean d (95% CI)

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models)

*

.143

.173

.039*

.026*

.036

.435

pb

.005

.046

.017

.336***

.377

***

.315***

Level 2
variance

.165**

.146*

.116**

.155***

.151***

.225***

Level 3
variance
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13

10

2

Adolescence (12-23)

Life-course (0-23)

14

Percentage of minorities

12

Dynamic factors

4

Life-course (0-23)

Only alcohol abuse (RC)

10

15

Adolescence (12-23)

Subdomain of risk factors

1

Childhood (0-12) (RC)

Age period in which risk
factors are present

8

Static factors (RC)

Type of factor

Risk factor characteristics

19

Percentage of males

Sample descriptors

(3) Alcohol/Drug abuse

5

Childhood (0-12) (RC)

Age period in which risk
factors are present

2

Dynamic factors

# Studies

Static factors (RC)

Type of factor

Risk factor characteristics

Moderator variables

17

5

48

2

34

23

47

57

2

16

7

23

2

# ES

0.344 (0.113, 0.576)

0.397 (0.182, 0.612)***

0.388 (0.075, 0.701)*

0.441 (0.243, 0.638)***

-0.407 (-0.914, 0.100)

0.489 (0.297, 0.680)***

**

0.445 (0.273, 0.616)***

0.436 (0.273, 0.599)***

0.252 (-0.413, 0.917)

0.428 (0.170, 0.687)**

0.773 (0.434, 1.112)
***

0.544 (0.274, 0.814)***

0.685 (-0.016, 1.386)

Intercept (95% CI) /
Mean d (95% CI)

0.795 (0.239, 1.350)**

0.847 (0.366, 1.328)***

0.145 (-0.134, 0.424)

-0.001 (-0.007, 0.006)

-0.006 (-0.012, 0.001)

-0.092 (-0.792, 0.607)

-0.345 (-0.709, 0.019)

-0.141 (-0.893, 0.610)

β (95% CI)

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

F(4, 52) = 0.570

F(2, 52) = 6.296

F(1, 55) = 1.080

F(1, 45) = 0.080

F(1, 55) = 2.604

F(2, 22) = 2.030

F(1, 23) = 0.151

F (df1, df2)a

.685

.004**

.303

.778

.112

.155

.701

pb

.026**

.013

.024*

.021*

.022*

.026

.017

Level 2
variance

.098***

.128***

.081***

.073***

.090***

.114

.178**

Level 3
variance
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02

33

34

9

2

1

Alcohol and/or drug
abuse

Smoking

Gambling

15

Percentage of minorities

Dynamic factors

16

1

Adolescence (12-23)

Life-course (0-23)

24

Percentage of minorities

Type of factor

Risk factor characteristics

32

Percentage of males

Sample descriptors

(6) Emotional and behavioral problems

7

Childhood (0-12) (RC)

Age period in which risk
factors are present

3

19

Static factors (RC)

Type of factor

Risk factor characteristics

19

Percentage of males

Sample descriptors

(5) Relationship

10

# Studies

Only drug abuse

Moderator variables

110

150

1

35

12

48

3

45

51

1

4

12

23

# ES

0.412 (0.277, 0.547)***

0.383 (0.273, 0.493)***

0.135 (-0.720, 0.989)

0.281 (0.064, 0.498)*

0.700 (0.385, 1.015)***

0.413 (0.257, 0.569)***

-0.016 (-0.537, 0.504)

0.419 (0.271, 0.567)
***

0.386 (0.223, 0.549)***

0.239 (-0.325, 0.803)

0.264 (-0.056, 0.584)

0.467 (0.213, 0.722)***

0.455 (0.239, 0.671)***

Intercept (95% CI) /
Mean d (95% CI)

-0.003 (-0.007, 0.002)

-0.003 (-0.008, 0.001)

-0.565 (-1.464, 0.334)

-0.419 (-0.742, 0.095)*

0.429 (-0.102, 0.961)

F(1, 43) = 6.454

-0.006 (-0.011, -0.001)

F(1, 148) = 2.581

F(1, 108) = 1.618

F(1, 148) = 2.282

F(2, 45) = 3.507

F(1, 49) = 2.640

F(1, 49) = 0.282
*

F (df1, df2)a

-0.002 (-0.007, 0.004)

-0.158 (-0.702, 0.386)

-0.133 (-0.415, 0.150)

0.071 (-0.228, 0.369)

0.058 (-0.115, 0.232)

β (95% CI)

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

*

.110

.206

.133

.038*

.111

.015

.598

pb

.059***

.066***

.061***

.100***

.138***

.147

***

.132***

Level 2
variance

.066***

.070***

.063***

.110*

.036

.017

.051

Level 3
variance
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31

Dynamic factors

22

2

Adolescence (12-23)

Life-course (0-23)

28

4

11

Externalizing problems

Internalizing and/or
externalizing problems

Psychopathy-related traits

14

Percentage of minorities

Childhood (0-12) (RC)

8

19

Dynamic factors

Age period in which risk
factors are present

11

Static factors (RC)

Type of factor

Risk factor characteristics

21

Percentage of males

Sample descriptors

(7) School/Employment

14

Internalizing problems (RC)

Subdomain of risk factors

14

Childhood (0-12) (RC)

Age period in which risk
factors are present

5

# Studies

Static factors (RC)

Moderator variables

15

46

17

40

63

30

5

77

38

3

80

52

144

6

# ES

0.299 (0.120, 0.477)**

0.337 (0.219, 0.455)***

0.196 (0.032, 0.360)*
0.141 (-0.030, 0.313)
F(2, 57) = 0.104

F(1, 61) = 2.713

F(1, 38) = 0.145

0.001 (-0.003, 0.005)

0.335 (0.198, 0.472)

F(1, 61) = 2.164

-0.003 (-0.007, 0.001)

F(3, 146) = 0.755

F(2, 132) = 1.236

F (df1, df2)a

***

0.081 (-0.093, 0.255)

0.160 (-0.233, 0.553)

0.097 (-0.407, 0.235)

0.310 (-0.187, 0.807)

-0.054 (-0.206, 0.097)

-0.278 (-0.620, 0.064)

β (95% CI)

0.296 (0.190, 0.403)***

0.376 (0.209, 0.543)***

0.455 (0.076, 0.834)
*

0.392 (0.269, 0.516)***

0.295 (0.144, 0.447)***

0.688 (0.203, 1.173)**

0.324 (0.192, 0.456)***

0.378 (0.228, 0.529)***

0.353 (0.239, 0.466)***

0.630 (0.294, 0.967)***

Intercept (95% CI) /
Mean d (95% CI)

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

.902

.105

.706

.146

.521

.294

pb

.051***

.046***

.062

***

.050***

.062***

.066***

Level 2
variance

.015

.029

.026

.027*

.067***

.065***

Level 3
variance
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02

35

36

11

4

3

Poor academic behavior

Attitude-/interest-/
motivation-related
factors

Other

14

Percentage of minorities

15

Dynamic factors

9

6

Adolescence (12-23)

Life-course (0-23)

Subdomain of risk factors

2

Childhood (0-12) (RC)

Age period in which risk
factors are present

12

Static factors (RC)

Type of factor

Risk factor characteristics

15

Percentage of males

Sample descriptors

(8) Other

30

19

6

14

4

9

11

21

25

3

7

16

7

6

3

Poor academic
achievement

39

# ES

16

# Studies

Work-related factors (RC) 4

Subdomain of risk factors

Life-course (0-23)

Adolescence (12-23)

Moderator variables

0.194 (0.020, 0.368)

0.262 (0.032, 0.492)*

0.282 (0.078, 0.486)*

0.116 (-0.391, 0.623)

0.373 (0.196, 0.551)***

*

0.318 (0.154, 0.482)***

0.288 (0.108, 0.467)**

0.227 (-0.109, 0.555)

0.259 (0.015, 0.502)*

0.472 (0.306, 0.639)***

0.254 (0.128, 0.380)***

0.147 (-0.091, 0.385)

0.030 (-0.257, 0.316)

0.255 (0.140, 0.370)***

Intercept (95% CI) /
Mean d (95% CI)

0.147 (-0.410, 0.703)

0.167 (-0.380, 0.713)

0.179 (0.062, 0.296)**

-0.002 (-0.007, 0.003)

-0.003 (-0.013, 0.007)

0.076 (-0.319, 0.471)

0.111 (-0.223, 0.446)

0.325 (0.053, 0.598)*

0.107 (-0.147, 0.360)

-0.014 (-0.331, 0.303)

-0.044 (-0.243, 0.156)

β (95% CI)

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

F(7, 19) = 2.394

F(2, 21) = 0.207

F(1, 25) = 9.948

F(1, 19) = 0.676

F(1, 23) = 0.440

F(4, 58) = 2.015

F (df1, df2)a

.062

.815

.004**

.421

.514

.104

pb

.000

.010*

.000

.012

.015*

.047***

Level 2
variance

.077**

.076

.083**

.051

.075*

.021

Level 3
variance
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29

Percentage of minorities

27

Dynamic factors

13

17

32

Childhood (0-12) (RC)

Adolescence (12-23)

Life-course (0-23)

Age period in which risk
factors are present

35

Static factors (RC)

Type of factor

Risk factor characteristics

36

Percentage of males

Sample descriptors

(9) Family

141

57

64

106

167

198

257

5

3

3

3

4

2

2

3

2

1

Other

4

4

2

2

4

# ES

3

# Studies

Traditional strain

Cultural adjustment
difficulties
Financial management
problems
Negative biosocial
interaction
Experience of negative or
stressful life-events

Personality-related traits

Violence experience/
violent victimization (RC)

Moderator variables

0.044 (-0.061, 0.149)
0.295 (0.221, 0.370)

-0.088 (-0.228, 0.052)
***

-0.093 (-0.179, -0.007)*

-0.0003 (-0.002, 0.001)

-0.001 (-0.003, 0.002)

0.164 (0.055, 0.272)**

0.252 (0.149, 0.354)***

0.193 (0.111, 0.274)***

0.285 (0.215, 0.356)***

0.186 (0.123, 0.249)***

0.265 (0.199, 0.330)***

0.394 (0.072, 0.715)*

0.324 (-0.020, 0.668)

0.538 (0.293, 0.783)***

0.469 (0.208, 0.730)

0.211 (-0.130, 0.553)

**

0.011 (-0.555, 0.577)

-0.312 (-1.046, 0.423)

0.263 (-0.290, 0.817)

-0.085 (-0.642, 0.473)

β (95% CI)

0.356 (0.101, 0.611)**

0.156 (-0.312, 0.624)

-0.167 (-0.829, 0.495)

0.408 (-0.045, 0.860)

0.060 (-0.397, 0.518)

0.145 (-0.174, 0.463)

Intercept (95% CI) /
Mean d (95% CI)

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

F(2, 259) = 2.280

F(1, 271) = 4.497

F(1, 196) = 0.156

F(1, 255) = 0.221

F (df1, df2)a

.104

.035*

.693

.639

pb

.070***

.070***

.073***

.078***

Level 2
variance

.016**

.017**

.009

.017**

Level 3
variance
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02

37

38

16

# Studies

186

37

19

Percentage of minorities

8

5

5

4

4

Spatial intelligence

Numeric reasoning

Attention problems

Low resting heart rate

Cognitive flexibility

Other nonverbal
intelligence factors
Other neurocognitive/
physiological factors

40

21

Verbal intelligence

8
17

7

7

10

4

6

8

17

22

107

General intelligence (RC) 15

Subdomain of risk factors

Risk factor characteristics

27

Percentage of males

Sample descriptors
132

13

12

62

# ES

7

(10) Neurocognition/Physiology (static)

Sibling-related risk
factors
Family-related risk
factors

Father-related risk factors 7

Mother-related risk
factors (RC)

Subdomain of risk factors

Moderator variables

0.246 (0.037, 0.455)

0.166 (0.032, 0.299)*

0.252 (0.110, 0.394)***

0.001 (-0.161, 0.163)

0.650 (0.446, 0.853)***

*

-0.112 (-0.238, 0.014)

-0.026 (-0.150, 0.099)

-0.277 (-0.432, -0.122)***

0.372 (0.175, 0.570)***

-0.032 (-0.242, 0.179)

0.015 (-0.087, 0.116)

-0.021 (-0.113, 0.072)

0.292 (0.165, 0.419)***

0.257 (0.141, 0.372)

-0.004 (-0.082, 0.074)

***

.015

***

.011***

<.001*** .004

.841

F(1, 105) = 0.041

-0.000 (-0.003, 0.002)

F(8, 123) = 4.675

Level 2
variance

<.001*** .062***

pb

F(1, 130) = 11.115 .001**

F(3, 269) = 7.351

F (df1, df2)a

-0.004 (-0.006, -0.002)**

0.242 (0.140, 0.345)***

0.251 (0.055, 0.446)*

0.183 (-0.011, 0.376)c

β (95% CI)

0.274 (0.174, 0.374)***

0.278 (0.169, 0.387)***

0.190 (0.082, 0.297)
***

0.239 (0.161, 0.317)***

0.303 (0.234, 0.372)***

0.312 (0.132, 0.491)***

0.244 (0.057, 0.430)*

0.061 (-0.040, 0.162)

Intercept (95% CI) /
Mean d (95% CI)

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

.042***

.037***

.025***

.020***

Level 3
variance
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22

Percentage of minorities

15

Being non-Caucasian

5

Percentage of minorities

5

Adolescence (12-23)

Static factors (RC)

Type of factor

4

4

Percentage of minorities

Risk factor characteristics

6

Percentage of males

Sample descriptors

(13) Physical health

1

Childhood (0-12) (RC)

Age period in which risk
factors are present

Risk factor characteristics

6

Percentage of males

Sample descriptors

(12) Attitude

11

Being male (RC)

Subdomain of risk factors

Risk factor characteristics

22

# Studies

Percentage of males

Sample descriptors

(11) Background (static)

Moderator variables

11

10

14

15

4

17

19

19

11

29

30

# ES

0.236 (-0.444, 0.915)

-0.305 (-1.622, 1.012)

0.152 (-0.482, 0.786)

0.251 (0.043, 0.458)*

-0.024 (-0.457, 0.409)

0.161 (-0.063, 0.384)

0.208 (0.006, 0.410)*

0.096 (-0.153, 0.345)

0.433 (0.142, 0.725)**

0.190 (-0.037, 0.418)

0.199 (-0.048, 0.446)

Intercept (95% CI) /
Mean d (95% CI)

0.021 (-0.022, 0.064)

0.021 (-0.053, 0.094)

0.275 (-0.206, 0.755)

-0.003 (-0.014, 0.008)

0.005 (-0.007, 0.017)

-0.337 (-0.666, -0.009)*

-0.004 (-0.012, 0.004)

-0.002 (-0.014, 0.009)

β (95% CI)

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

F(1, 12) = 0.760

F(1, 8) = 1.288

F(1, 12) = 0.367

F(1, 17) = 1.4552

F(1, 15) = 0.354

F(1, 17) = 0.754

F(1, 28) = 4.419

F(1, 27) = 0.871

F(1, 28) = 0.160

F (df1, df2)a

.401

.289

.556

.244

.561

.397

.045*

.359

.692

pb

.015

.000

.015

.047***

.365*

.528**

.395*

.024

.035
.047

.032
***

.172***

.216***

.224***

Level 3
variance

.046***

.055*

.030

.066**

Level 2
variance
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39

40

3

2

Adolescence (12-23)

Life-course (0-23)

4

5

Life-course (0-23)

9

6

1
-0.317 (-0.826, 0.192)

0.007 (-0.566, 0.580)

0.810 (-0.421, 2.040)

-0.035 (-0.787, 0.718)

-0.105 (-0.598, 0.388)

-0.080 (-0.492, 0.332)

-0.021 (-0.565, 0.523)

0.022 (-7.409, 0.785)

-0.085 (-0.735, 0.566)

0.444 (-0.319, 1.206)

-0.249 (-1.252, 0.754)

Intercept (95% CI) /
Mean d (95% CI)

-1.127 (-2.459, 0.205)

-0.803 (-2.160, 0.555)

0.070 (-0.829, 0.970)

0.002 (-0.012, 0.016)

0.008 (-0.031, 0.047)

-0.422 (-1.500, 0.657)

-0.528 (-1.324, 0.268)

-0.485 (-1.696, 0.727)

β (95% CI)

F(2, 13) = 1.780

F(1, 14) = 0.028

F(1, 14) = 0.087

F(1, 10) = 0.213

F(2, 11) = 1.089

F (df1, df2)a

.207

.869

.773

.654

.370

pb

.094***

.096***

.096***

.154***

.021

Level 2
variance

.203

.288

.286

.339

.225

Level 3
variance

Note. # Studies = Number of studies; # ES = Number of effect sizes; Mean d = Mean effect size (d); CI = Confidence interval; β = Estimated regression coefficient;
Level 2 variance = Variance between effect sizes from the same study; Level 3 variance = Variance between studies.
a
Omnibus test of all regression coefficients in the model.
b
p-value of the omnibus test.
c
Not significant at the .05 level, but a trend towards significance was observed, t(10) = 1.861, p = .064.
*
p < .05; ** p < .01; *** p < .001.

1

5

3

Adolescence (12-23)

11

Childhood (0-12) (RC)

Age period in which risk
factors are present

Dynamic factors

Static factors (RC)

Type of factor

16

12

8

4

2

3

# ES

7

10

Percentage of minorities

Risk factor characteristics

8

Percentage of males

Sample descriptors

(14) Neighborhood

2

2

# Studies

Childhood (0-12) (RC)

Age period in which risk
factors are present

Dynamic factors

Moderator variables

Table 2.3 Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)
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2.4 Discussion
The present study aimed to generate more specific knowledge on the association between
different types of risk factors and life-course persistent offending by summarizing the
effects of risk factors meta-analytically. More specifically, we quantitatively examined
the effects of several risk domains (i.e., groups of more or less similar risk factors) for
life-course persistent offending relative to adolescence-limited offending. Furthermore,
we examined whether the effects of these risk domains were moderated by sample
descriptors, research design descriptors, and risk factor characteristics.

2.4.1 Overall Effect of Domains of Risk Factors
A significant overall effect size was found for 11 of the 14 domains of risk factors, which
ranged from Cohens’ d = 0.200 (for the attitude domain) to 0.758 (for the criminal
history domain). The (static) background domain, the physical health domain, and the
neighborhood domain showed no significant overall effect, meaning that background
characteristics, rates of physical health problems, and neighborhood characteristics of
life-course persistent offenders were relatively similar to those of adolescence-limited
offenders. We found that levels of risk factors in most domains were significantly higher
in life-course persistent offenders than in adolescence-limited offenders. In general,
these findings confirm that exposure to risk factors in different domains increases the
chance for persistence in offending, indicating that multiple risk domains are involved in
delinquent behavior (e.g., Loeber, Burke, & Pardini, 2009; Loeber et al., 2008; StouthamerLoeber, Loeber, Wei, Farrington, & Wikström, 2002).
The strongest effects were found in the criminal history and aggression domains. This
was to be expected, since Moffitt (1993, 2006) stated in her dual taxonomy of offending
behavior that life-course persistent offenders primarily differ from adolescence-limited
offenders in that they exhibit higher levels of antisocial behavior. The next strongest
effects were found in the following risk domains: alcohol/drug abuse, sexual behavior,
relationship, emotional and behavioral problems, and school/employment, which are
encouraging findings because behavior related to these risk domains are dynamic in
nature, and can therefore be targeted by intervention strategies. Further, it is interesting
to note that compared to other risk domains, we found a relatively small effect in the
family domain both during childhood and adolescence. This indicates that differences
in family problems between life-course persistent offenders and adolescence-limited
offenders are relatively small. In fact, and as presented in Table 2.1, there are several
other individual and social risk domains of which the effect is larger compared to the
effect of the family domain (indicated by significant d values exceeding 0.250). However,
important to note is that the rather small effect of the family domain does not imply that
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familial factors are in general weakly associated with life-course persistent offending.
In the present study, we examined the effect of risk domains for persistent offending
relative to adolescence-limited offending, and we therefore cannot make inferences
about the general importance of the family and other risk domains. In order to make
such inferences, future research is necessary in which the effects of risk domains for
life-course persistent offending are examined relative to non-offenders (i.e., normal
controls).
Also interesting is the finding of a relatively small effect of the domain comprising
neurocognitive and physiological risk factors (d = 0.243). In recent years, there has been
increasing evidence of a link between neuropsychological impairments and (severe)
antisocial outcomes (e.g., Ishikawa & Raine, 2002; Moffit, 1993; Morgan & Lilienfeld, 2000;
Raine, 1993). In the present study, we found a rather small effect in the neurocognitive
domain, implying that exposure to neurocognitive and physiological risk factors is
only somewhat higher in life-course persistent offenders than in adolescence-limited
offenders. Although this effect was small, it is possible that an interaction between
children’s neuropsychological impairments and a disadvantaged environment may lead
to the life-course persistent pattern of antisocial behavior, as proposed by Moffitt (1993,
2006). On the other hand, this rather small effect may also imply that a true categorical
distinction between the life-course persistent and adolescence-limited offender profile
based on the nature of the developmental antecedents is not very likely. This reasoning
is in line with Fairchild and colleagues (2013), who concluded that there are similarities
in brain structure and function, neuropsychological performance, and cortisol reactivity
between childhood-onset and adolescence-onset forms of conduct disorder. However,
it should be noted that we found a moderating effect of subdomains of risk factors
within the neurocognitive/physiology risk domain, indicating that the effect of risk
factors for life-course persistent offending relative to adolescence-limited offending is
not the same for all neurocognitive risk factors. Specifically, we found a relatively large
mean effect for risk factors pertaining to a low resting heart rate (d = 0.650) and despite
the low number of risk factors in this subdomain, this result is in line with previous
studies showing a robust relation between low resting heart rate and antisocial behavior
(e.g., Ortiz & Raine, 2004; Portnoy & Farrington, 2015). It should also be noted that most
studies in this research area are based on male samples, and therefore an empirical
evaluation of the association between children’s neuropsychological impairments and
antisocial outcomes in female samples is an important topic for future research.
Based on the results of the trim and fill analyses, we found indications for missing data
in 10 of the 14 risk domains, meaning that the true overall effect of these domains may
be different from the overall effects that were estimated in the present meta-analytic
study. For some domains small effect sizes were underrepresented (the adjusted mean
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d was smaller than the observed mean d), whereas for most other domains large effect
sizes were underrepresented (the adjusted mean d was larger than the observed mean
d). It is important to note that the adjusted mean effect sizes that were produced by
the trim and fill analyses should not be regarded as true mean effects. Terrin, Schmid,
Lau, and Olkin (2003) showed in their simulation study that in case of between-study
heterogeneity, an inappropriate adjustment for publication bias may be produced
by the trim and fill analysis where in reality no bias exists. These findings were later
supported by Peters, Sutton, Jones, Abrams, and Rushton (2007), who also conducted
a number of simulated meta-analyses and reached the same conclusion. Therefore,
the differences between the adjusted and the observed mean effect sizes found in the
present study should be interpreted as indicative of a biasing effect due to, for example,
publication or selection bias. This biasing effect is considerable for the criminal history
domain (Δ mean d = 0.347), the physical health domain (Δ mean d = 0.242), and the
background domain (Δ mean d = 0.225), but small for the other domains (Δ mean d
< 0.130), indicating that the mean effects of seven risk domains would not change
substantively had the missing data been found. However, this biasing effect should be
taken into account and warrants some caution when interpreting the effects of the risk
domains.

2.4.2 Moderating Effects of Risk Factor Characteristics
First, moderator analyses showed that the effects of two risk domains were moderated
by the age period in which risk factors were present. In the relationship domain we
found a significant mean effect of risk factors for life-course persistent offending relative
to adolescence-limited offending, but this effect was largest during childhood. These
results are in line with the work of Loeber and colleagues (1993), who also found that
risks related to relationships with parents and other children were more salient in
childhood. In the alcohol/drug abuse domain we found a significant mean effect of
risk factors present during adolescence and over the life course, but a significant mean
effect was not found for risk factors during childhood. This may be explained by the
small number of effect sizes (only two) in the childhood category, and therefore, it is
not appropriate to conclude that there is no effect of alcohol- and drug-related risk
factors during childhood. Peleg-Oren, Saint-Jean, Cardenas, Tammara, and Pierre (2009)
showed that an onset of alcohol use prior to the age of 13 is indeed associated with
future delinquent behavior, and therefore, the current result should be interpreted with
caution.
Further, we found a moderating effect of the type of risk factor (dynamic versus
static) within the family domain. Static (i.e., non-treatable) family risk factors, such as a
low family SES, a parental history of criminality, a child entering a single parent family at
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birth, and a large family size, showed larger effects than dynamic factors, such as family
relationship problems, low positive parenting, poor parental monitoring, and poor
parental discipline practices. This indicates that differences in static family risk factors
between life-course persistent and adolescence-limited offenders were relatively large,
whereas the offender groups differed less on dynamic family risk factors. This result is
not surprising, since static risk factors in general are more strongly associated with future
offending behavior and recidivism than dynamic risk factors (Van der Put et al., 2011).
However, in the present study, we only found a moderating effect of risk factor type
within the family and “other” risk domain (i.e., the domain of risk factors that could not
be classified in any other risk domain). This may be explained by low numbers of static
and/or dynamic risk factors in several risk domains leading to insufficient statistical
power for detecting a moderating effect of the type of risk factor.
In the family domain, the effects of father-, sibling-, and family-related risk factors
were remarkably stronger than the non-significant effect that we found for motherrelated factors. This indicates that the effect of fathers, siblings, and the family as a
whole is greater for the life-course persistent group than for the adolescence-limited
group, whereas the effect of mothers is approximately equal for both offending
groups. The effect of father-related risk factors may be explained in the light of the
overrepresentation of boys in the samples of the primary studies. Fathers are particularly
likely to be involved with their sons (Cabrera, Tamis-LeMonda, Bradley, Hofferth, &
Lamb, 2000), who are more prone to delinquency than daughters (Loeber & Hay, 1997).
Related to this, fathers are important role models of gender-appropriate behavior
for their sons, and since antisocial behavior is especially exhibited by boys and men,
in particular male role models may be influential in the development of this negative
behavior (DeKlyen, Speltz, & Greenberg, 1998). As for the effect of sibling-related
risk factors, our results are in line with previous research demonstrating that siblings
influence delinquency, because they also may act as a deviant role model (e.g., Fagan &
Najman, 2003; Farrington, Jollife, Loeber, Stouthamer-Loeber, & Kalb, 2001). However, it
must be noted that there were only 12 father-related and 13 sibling-related risk factors
and that father-related risk factors have not been widely studied yet.

2.4.3 Moderating Effects of Sample and Research Design Characteristics
The present study showed that the effect of both the aggression and the neurocognition/
physiology risk domains decreased as the percentage of males in samples increased.
This means that the effect of risk factors constituting these two domains are larger
for females than for males, suggesting that differences in rates of aggression and
neurocognitive/physiological problems between life-course persistent offenders and
adolescence-limited offenders are larger for females than for males. This implies that
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particular risk factors determining a female persistent offending trajectory may be
different from risk factors determining male persistent delinquency, which has been
an important issue in the literature on the etiology of crime (e.g., Fergusson et al., 2000;
Hipwell et al., 2002; Keenan & Shaw, 1997; Silverthorn & Frick, 1999). Because primary
research is based on predominantly male samples, it is well possible that effects of other
risk domains also differ for male and female offenders. It is therefore important that
more research is directed on determining risk factors for persistent offending that are of
particular relevance for females, even though rates of (persistent) delinquent behavior
are lower for females than for males (Loeber & Keenan, 1994).
Further, we found a moderating effect of cultural minorities on the effect of the
criminal history and relationship domains. The effects of these two risk domains
decreased when percentages of different cultural minorities in samples increased. In
addition, we found no significant mean effect of the factor “being non-Caucasian” in the
background domain, implying that this factor cannot be regarded as a risk for persistent
offending relative to adolescence-limited offending. These results imply that belonging
to a cultural minority does not need to be a risk by itself, and that effects of different
risk factors for persistent offending varies between offenders of different cultural
minorities. We propose that this variation may be explained, at least to some extent, by
assuming that juveniles of different cultural minorities are affected by different socioenvironmental influences during their lives. This supports the notion of Moffitt (1993,
2006), as she states that a life-course persistent offending pattern is produced by an
interaction between neurological deficits and the physical and social environment in
which juveniles are raised. Given the fact that most primary studies were conducted in
Western countries and that only few cultural groups were examined, issues of cultural
and ethnic differences in risk factors for life-course persistent delinquency have only
been scarcely explored. A further exploration of the present results is recommended
in future studies to gain a better understanding of which risk factors contribute to lifecourse persistent delinquency in different ethnic or cultural groups, and why there are
differences in effects of (domains of ) risk factors between these groups.
As for moderating effects of research design characteristics, we found that the
overall mean effect of the criminal history domain was moderated by the way in which
delinquency was measured. The mean effect of risk factors based on official data was
remarkably larger than the mean effect of risk factors based on self-reported data,
and this may be indicative of the problem of underreporting in self-reported data
(e.g., Babinski, Hartsough, & Lambert, 2001; Huizinga & Elliott, 1986; Lafayette, Frankle,
Pollock, Dyer, & Goff, 2003). Although it is possible that offenders of the life-course
persistent trajectory deliberately conceal information on the number and seriousness of
committed delinquent acts, recent research showed that the vast majority of convicted
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individuals is willing to self-report about the conviction of a criminal offense (Auty et
al., 2015). Therefore, Auty and colleagues propose that it is more likely that offenders
are having problems in accurately recalling criminal offenses that they have committed
during their lives, and this may be especially the case for life-course persistent offenders
with a long history of numerous offenses. When interpreting the mean effect of the
criminal history domain, it is important to be aware of such validity issues in the
measurement of delinquency.

2.4.4 Limitations
Several limitations of the present study should be mentioned. First, the variation in
the way offending trajectories were defined in the primary studies prompts caution
in interpreting the results obtained in the present meta-analytic study. There were
marked differences between primary studies in criteria and methods that were used
to distinguish a life-course persistent offending trajectory from an adolescence-limited
offending trajectory, leading to heterogeneity in the two offending groups that were
compared in the present study. These differences in criteria and methods make it more
difficult to determine the true mean effect of domains of risk factors for life-course
persistent delinquency relative to adolescence-limited delinquency.
Second, although we considered the effects of domains of risk factors for persistent
delinquency as outcome variables and potential moderator variables as explanatory
variables in the analyses, the present study does not permit conclusions about causality.
In addition, it has been widely acknowledged that risk factors are not present in isolation,
but coexist and interact with other risk factors. This accumulation of risk factors means
that the more risk factors a juvenile is exposed to, the greater the likelihood of future
delinquency will be (e.g., Loeber, Burke, & Pardini, 2009; Loeber, Farrington, StouthamerLoeber, & White, 2008; Prinzie, Hoeve, & Stams, 2008; Sameroff, Bartko, Baldwin, Baldwin,
& Seifer, 1998; Van der Laan, & Blom, 2006). Moreover, juveniles who are exposed to
an accumulation of risks in multiple domains, rather than to risks in a single domain,
are at greater risk for later negative outcomes (Loeber et al., 2008; Loeber et al., 1993;
Stouthamer-Loeber et al., 2002). However, in the present study, we were primarily
interested in the mean effect of individual risk domains, and we therefore classified each
risk factor into one of 14 mutually exclusive risk domains. In this way, we were able to
conduct a separate meta-analysis for each risk domain in order to determine the mean
effect of groups of (more or less) similar risk factors for life-course persistent offending
relative to adolescence-limited offending. Consequently, we were not able to examine
which combination of risk domains (or risk factors) may be especially predictive of lifecourse-persistent offending and this should be examined in future research.
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Third, it must be noted that the trim and fill method is not a perfect approach to
account for missing data, and there are several methodological difficulties regarding this
method. First, Nakagawa and Santos (2012) mentioned that this method has originally
been designed for meta-analyses where independence of effect sizes can be assumed.
Second, Peters et al. (2007) and Terrin et al. (2003) pointed out that the performance of
the trim and fill method is limited when effect sizes prove to be heterogeneous. Third,
Egger, Davey-Smith, and Altman (2001) noted that the application of the trim and fill
method could mean adding and adjusting for non-existent effect sizes in response to
funnel plots that are asymmetrical, simply because of random variation. Despite these
shortcomings, there is no best method for detecting and handling missing data in metaanalysis, and every method has its own limitations and drawbacks. The considerable and
ongoing debate in scientific literature about the appropriateness of different methods
for detecting and handling missing data reflects the importance of interpreting the
results from the trim and fill method in the present study with caution.
A final limitation is that many moderator analyses were based on a small number
of effect sizes, implying a low statistical power to detect unique contributions of
moderating variables in multiple moderator models. Due to this statistical power
problem, we chose not to examine multiple moderator models.

2.4.5 Implications for Clinical Practice
The current study has a number of implications for clinical practice. First, the results
showed that life-course persistent offenders experience much more problems in
multiple domains than adolescence-limited offenders. Therefore, in order to prevent
that adolescent-onset offenders will become life-course persistent offenders,
multifaceted interventions that target problems in multiple risk domains should be
offered by professionals from different disciplines. Because of the diverse and specific
needs of young offenders, effective collaboration between clinical experts from multiple
disciplines is essential.
Second, we found a rather small effect of the family risk domain compared with
effects of other risk domains, indicating that the potential of strong family-focused
interventions for the prevention or treatment of persistent delinquency may be relatively
low. In clinical practice, there are many family-focused interventions, but in light of
the present results, clinicians should pay serious attention to individual and social risk
domains in addition to the family risk domain. This is supported by previous research
showing positive effects of multimodal programs targeting a variety of criminogenic
needs of delinquent juveniles (e.g., De Vries, Hoeve, Assink, Stams, & Asscher, 2014;
Lipsey, 1992, 1995; Lipsey & Wilson, 1998). Further, interventions addressing family
problems should rather focus on the father, the siblings, and the family as a system than
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merely on the mother, since our results suggest that fathers and siblings may be more
influential in developing life-course persistent offending than mothers.
Third, the results suggest that intervention strategies specifically addressing
problematic social interactions (especially with peers) are particularly promising in
preventing persistent delinquency when these interventions are offered in a person’s
childhood years. Therefore, investing in the development and improvement of early
intervention efforts targeting these problems seems beneficial. However, clinicians
should keep in mind that problems in other risk domains (e.g., emotional and
behavioral problems, school problems, and family problems) should be addressed
simultaneously in early intervention efforts. Further, since effects of the aggression and
neurocognition/physiology risk domains were larger for females than for males, we
suggest that interventions should be at least to some extent gender-specific, so that
differences in needs between male and female offenders can best be addressed. Similar
suggestions have been proposed by other researchers who advocate the development
of interventions specifically for girls (e.g., Chesney-Lind, 2005; Hipwell & Loeber, 2006).
In terms of cultural differences between offenders, it is also important that interventions
be culturally matched to offending juveniles, since the current results reveal a difference
in effect of the relationship risk domain between Western and non-Western juvenile
offenders. Clinical practitioners should be aware that interventions generally considered
as effective for Western juvenile offenders may be less effective or even ineffective
for non-Western juvenile offenders. However, future research on the effectiveness of
culturally-adapted treatment is necessary, since researchers are divided on this issue
(see, for instance, Kumpfer, Alvarado, Smith, & Bellamy, 2002).
A final implication of our study concerns the improvement of risk assessment
procedures. Accurate risk assessment is crucial for identifying those adolescent-onset
offenders who are at significant risk for becoming a life-course persistent offender,
so that interventions are offered to those who would benefit most. To be effective,
risk assessment instruments should be based on risk factors that are most strongly
associated with life-course persistent offending. In general, our results suggest that
these instruments should particularly assess factors relating to criminal history,
aggressive behavior, alcohol/drug abuse, sexual behavior, social relationships (especially
with peers), emotional and behavioral problems, and school/employment. Risk factors
in other risk domains should also be assessed, but should weigh less in determining
the risk, since these factors are less associated with life-course persistent offending.
However, since we found moderating effects of gender, age, and cultural minorities
within several risk domains, implementing a general risk assessment instrument is
likely to produce suboptimal risk estimates in different populations. Therefore, risk
assessment instruments should be specifically tailored to different groups of offending
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juveniles by conducting proper validation research in different populations, so that only
the most relevant risk factors are properly weighed in estimating the risk for life-course
persistent offending (see also the work of Van der Put et al., 2011, 2014 who suggest
applying tailored risk assessment strategies).

2.5 Conclusion
The present review contributes to the literature on risk factors for persistent delinquent
behavior of juveniles by examining the effect of several domains of risk factors
for life-course persistent offending, relative to adolescence-limited offending. The
largest effects were found for domains consisting of risk factors pertaining to criminal
history, aggressive behavior, alcohol/drug abuse, sexual behavior, social relationships,
emotional/behavior problems, and school/employment, whereas relatively smaller
effects were found for family, neurocognitive, and neighborhood-related risk factors.
In addition, we found moderating effects of gender, age, and ethnicity within several
domains of risk factors. Overall, the results showed that the prevalence of risk factors
in multiple domains was larger for life-course persistent than for adolescence-limited
offenders, implying that most risk domains play a more or less significant role in the
development of persistent delinquent behavior. Contrary to the developmental
taxonomy of Moffitt (1993) and in line with Fairchild and colleagues (2013), we conclude
that the difference between life-course persistent and adolescence-limited offenders
may be rather quantitative than qualitative. The findings of the present study provide
avenues for more focused future research and the development and improvement of
both intervention services and risk assessment procedures.
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Appendix 2 - A: Flow Chart of Search Results
Search results (k = 2,335)
Digital Databases
PsycINFO: 485
Criminal Justice Abstracts: 333
ERIC: 296
Sociological Abstracts: 240
PubMed / MEDLINE: 240
Google Scholar: 220

Screening of (review) articles: 515
Suggested by researchers: 6

Excluded based on title, abstract and duplicate citations: 2,186

Full studies retrieved for detailed evaluation
(k =149)
Excluded: 97
No measure of delinquency: 28
Too narrowly-defined and/or inappropriate sample: 16
a
LCP and/or AL offending trajectory was not identified : 25
No bivariate results (i.e., only multivariate results): 12
Calculation of effect sizes not possible based on reported results: 14
No empirical study (i.e., literature review): 2

Selection based on full article text (k = 52)

Excluded: 4
Duplicate publication based on same sample: 4

Included in meta-analysis (k = 48)

Note. k = Number of studies; LCP = Life-course persistent; AL = Adolescence-limited.
a
We included studies in which the LCP and AL offending trajectories were operationalized in different ways
including LCP versus AL, persisters versus desisters, early-onset versus late-onset, and chronic versus lateonset (see the Methods section for all inclusion criteria).
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Year

2013

2012

2012

2014

2009

2009

2012

2006

2002

2003

2012

2009

2004

2012

2000

2000

2000

2007

2009

2002

2000

2007

Reference

Aiyer et al.

Andersson et al. (1)

Andersson et al. (2)

Bellair et al.

Bergman & Andershed (1)

Bergman & Andershed (2)

Byrd et al.

Carroll et al.

Chung et al.

Clingempeel & Henggeler

Cohn et al.

Dandreaux & Frick

Davis et al.

Day et al.

Donnellan et al. (1)

Donnellan et al. (2)

Donnellan et al. (3)

Enns et al.

Farrington et al.

Fergusson & Horwood

Fergusson et al.

Gunnison & Mazerolle

17.0

N/A

N/A

13.0

N/A

100.0

100.0

0.0

N/A

33.0

66.7

42.9

51.0

54.0

51.9

57.0

N/A

N/A

22.2

0.0

0.0

100.0

% Minority

57.0

50.2

79.1

100.0

100.0

100.0

100.0

100.0

100.0

56.0

100.0

86.5

78.0

51.0

88.4

100.0

0.0

100.0

100.0

0.0

100.0

100.0

% Male

70

67

244

181

228

15

10

47

48

55

56

43

98

10

91

59

31

140
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Persisters vs. Desisters

Chronic offenders vs. Adolescent onset offenders

662

55

532

59

51

53

37

127

116

525

115

46

31

62

25

281

43

156

19

112

295

27

334

67

n (LCP) n (AL)

Adol.-limited offenders (intermediate onset) vs. Chronic 59
offenders

Persistent vs. Adolescence-limited

Childhood-onset vs. Adolescent-onset

Life course persistent vs. Adolescent limited

Life course persistent vs. Adolescent limited

Life course persistent vs. Adolescent limited

High late vs. Low desister

High vs. Intermediate

Childhood-onset vs. Adolescent-onset

High vs. Occasional

Persistors vs. Desistors

Chronic vs. Desister

Early-onset vs. Late-onset

Persister vs. Desister

Persistent offender vs. Adol.-limited offender

Persistent offender vs. Adol.-limited offender

Life-course-persistent vs. Adolescent-limited

High level chronics vs. Low rate desisters

High level chronics vs. Low rate desisters

Persisters vs. Desisters

Selected offending trajectories (LCP vs. AL)

Appendix 2 - B: Characteristics of Included Studies

21

18

12

82

8

12

12

12

39

9

13

14

41

5

15

10

15

15

2

8

8

10

# Risk factors
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Year

2008

2000

1999

1999

2007

2009

2002

2014

2001

2001

2011

2009

2009

2010

2001

2009

2005

2010

1999

2010

2004

1995

2007

Reference

Hoeve et al.

52

Klevens et al.

Kratzer et al. (1)

Kratzer et al. (2)

Loeber et al.

MacDonald et al.

Mazerolle & Maahs

McCuish et al.

Moffitt & Caspi (1)

Moffitt & Caspi (2)

Paalman et al.

Parker & Morton (1)

Parker & Morton (2)

Pepler et al.

Piquero & Chung

Pulkkinen et al.

Raine et al.

Remschmidt & Walter

Richard

Stattin et al.

Stouthamer-Loeber et al.

Tolan & Thomas

Turner et al. (1)

0.0

21.4

50.0

N/A

23.9

N/A

58.8

N/A

100.0

24.0

0.0

100.0

100.0

7.0

7.0

38.9

67.8

58.0

56.4

N/A

N/A

100.0

56.4

% Minority

N/A

45.0

100.0

100.0

100.0

100.0

100.0

100.0

68.6

100.0

100.0

100.0

100.0

0.0

100.0

79.2

100.0

87.0

100.0

0.0

100.0

100.0

100.0

% Male
101

Life-course-persistent vs. Adolescent-limited

Early onset vs. Late onset

Persist vs. Desist

Life-course persistent vs. Adolescence limited

Persisters vs. Desisters

Persisters vs. Desisters

Life-course persistent vs. Adolescent limited

Persisters vs. Adolescence-limiteds

Early onset vs. Late onset

Chronic vs. Late onset

Early onset vs. Late onset

Early onset vs. Late onset

Re-offenders vs. One-time offenders

Life-course persistent vs. Adolescence-limited

Life-course persistent vs. Adolescence-limited

High frequency chronic vs. Adolescence-limited

Life-course persistent vs. Late onset

High-rate Chronic vs. Low-rate desisting

Persisters vs. Desisters

Early-starter group vs. Adolescence-limited group

Early-starter group vs. Adolescence-limited group

65

175

101

40

146

68

44

57

79

10

48

143

35

47

47

85

95

24

100

30

441

131

287

66

80

89

142

68

53

141

67

84

67

65

122

122

88

85

213

152

148

703

146

59

n (LCP) n (AL)

Early-onset antisocial behavior vs. Late-onset antisocial 76
behavior

Serious persisting vs. Serious desisting

Selected offending trajectories (LCP vs. AL)

12

1

52

37

28

29

26

21

2

11

3

3

35

28

28

15

9

5

45

21

14

45

9

# Risk factors
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10.0

2009

2004

2004

2003

Van Domburgh et al.

White & Piquero (1)

White & Piquero (2)

a

2012

2002

2009

2013

Wiesner et al.a

Wiesner et al.a

Woodward et al.

Yessine & Bonta

Zheng & Cleveland

46.6

N/A

N/A

10.0

10.0

3.0

100.0

47.8

63.0

100.0

100.0

40.6

100.0

100.0

49.0

100.0

0.0

100.0

100.0

100.0

N/A

% Male

Chronic vs. Desister

Chronic high vs. Stable low

Early onset vs. Late onset

High-level chronics vs. Low-level chronics

Chronic high-level offenders vs. Chronic low-level
offenders

High-level chronics vs. Moderate late peakers

Chronic high-level offenders vs. Chronic low-level
offenders

Early-onset offenders vs. Late-onset offenders

Early-onset offenders vs. Late-onset offenders

High vs. Low

Serious persisters vs. Desisters

Life-course-persistent vs. Adolescent-limited

Selected offending trajectories (LCP vs. AL)

410

25

22

19

32

77

32

16

48

20

95

65

720

179

158

43

38

236

38

53

103

196

63

132

n (LCP) n (AL)

8

18

7

10

10

8

5

12

13

6

45

12

# Risk factors

Note. Year = Publication year; % Minority = Percentage of minorities in the total sample of the study; % Male = Percentage of males in the total sample of the study;
LCP = Life-course persistent offenders; AL = Adolescence-limited offenders; # Risk factors = Number of risk factors that were retrieved from the study; N/A = Not
Available (number could not be calculated based on full article text).
a
The studies of Wiesner & Capaldi (2003), Wiesner et al. (2005), and Wiesner et al. (2012) were assigned the same study ID in the dataset, since the authors of these
studies used the same sample of boys obtained in the Oregon Youth Study.
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Appendix 2 - C: Overview of Coded Variables and Subdomains of Risk Factors
Table C1. Overview of Continuous and Discrete Variables (Including Response Categories) Coded for
Each Primary Study
Classification of risk factors
Risk domain in which a risk factor could be classified
Criminal history / Aggression / Alcohol and drug abusea / Relationship / Emotional and behavioral
problems / Sexual behavior / School and employmentb / Other / Family / Background (static) /
Neurocognition and physiology (static) / Attitude / Neighborhood / Physical health
Study characteristics
Publication year
Country in which the research was performed
USA / Canada / Europe/ Australia or New Zealand / Non-Western country
Sample descriptors
Percentage of males in the sample
Percentage of cultural minorities (i.e., non-Caucasians) in the sample
Mean age of participants at start of the study (in years)
Sample size
Research design descriptors
Delinquency type measured
All offenses (including violent offenses) / Only violent offenses / All offenses excluding violent offenses
Type of measurement of risk factors
Self-report / Parent report / Teacher report / Peer report / Official record (school, police, etc.) /
Neuropsychological test / Other
Labels of selected offending trajectories (Life-course persistent vs. Adolescence-limited offending)
See appendix 2 - B for the selected offending trajectories per study
Risk factor characteristics
Type of factor
Static / Dynamic
Age period in which the risk factor was present
Childhood (0 – 12 years) / Adolescence (12 – 23 years) / Life-course (0 – 23 years)
Note. a This domain comprised both alcohol- and drug-related risk factors.
This domain comprised both school- and employment-related risk factors.

b
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Table C2. Overview of Subdomains of Risk Factors Coded for each Risk Factor in 7 of the 14 Risk
Domains
Alcohol/Drug abuse

02

Subdomain of risk factors
Only alcohol abuse / Only drug abuse / Alcohol and (or) drug abuse / Smoking-related factors /
Gambling-related factors
Emotional and behavioral problems
Subdomain of risk factors
Internalizing problems / Externalizing problems / Internalizing and (or) externalizing problems /
Psychopathy-related traits (e.g., having callous-unemotional traits, being cruel, being manipulative,
and lack of guilt)
School/Employment
Subdomain of risk factors
Work-related factors / Poor academic achievement / Poor academic behavior / Attitude-, interest-, and
(or) motivation-related factors
Other
Subdomain of risk factors
Violence experience or violent victimization / Personality-related traits / Cultural adjustment
difficulties / Financial management problems / Negative biosocial interaction / Experience of negative
or stressful life-events / Traditional strain / Other
Family
Subdomain of risk factors
Mother-related factors / Father-related factors / Sibling-related factors / Family-related factors (parent
not specified)
Background (static)
Subdomain of risk factors
Being male / Being non-Caucasian
Neurocognition/physiology (static)
Subdomain of risk factors
General intelligence / Verbal intelligence / Spatial intelligence / Numeric reasoning / Attention
problems / Low resting heart rate / Cognitive flexibility (e.g., poor Stroop task performance, poor
continuous performance, and poor Wisconsin card sort performance ) / Other nonverbal intelligence
factors (e.g., low nonverbal IQ and low non-language cognitive ability score) / Other neurocognitive or
physiological factors (e.g., wears spectacles, having a neurological abnormality, and poor performance
on the Bayley motor test)
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Appendix 2 - E: Funnel Plots of the 14 Risk Domains
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Note. Contour enhanced funnel plots are presented for each of 14 domains of risk factors with the standard
error on the y-axis and Cohen’s d on the x-axis. The black dots denote the observed effect sizes, while the
white dots denote the filled effect sizes. The solid vertical lines represent the overall mean effects of the risk
domains. From inside to outside, the dashed lines limit the 90%, 95%, and 99% pseudo confidence interval
regions.
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Abstract
For prevention purposes, it is important that police officers can estimate the risk for
delinquency among juveniles who were involved in a criminal offense, but not in the
role of a suspect. In the present study, the Youth Actuarial Risk Assessment Tool for
First-Time Offending (Y-ARAT-FO) was developed based solely on police records with
the aim to enable Dutch police officers to predict the risk for first-time offending. For
the construction of this initial screening instrument, an Exhaustive CHAID analysis was
performed on a dataset that was retrieved from the Dutch police system. The Y-ARATFO was developed on a sample of 1,368 juveniles and validated on a different sample
of 886 juveniles showing moderate predictive accuracy in the validation sample (AUC
= .728). The predictive accuracy of the Y-ARAT-FO was considered sufficient to justify its
use as an initial screening instrument by the Dutch police.
Keywords: actuarial risk assessment, screening, first-time offending, juvenile delinquency,
CHAID analysis
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3.1 Introduction
The most important goal of prevention strategies in the area of juvenile delinquency
is to prevent onset of delinquent behavior rather than treating juvenile delinquents
(DeMatteo & Marczyk, 2005). At least four different reasons can be put forward to the
rationale of these prevention strategies. First, juvenile delinquency is a serious societal
problem with detrimental physical and mental health effects for both victims and
offenders (e.g., Krug, Dahlberg, Mercy, Zwi, & Lozano, 2002; McGuw, & Iacono, 2005;
Piquero, Daigle, Gibson, Leeper Piquero, & Tibbets, 2007). Second, a considerable amount
of literature shows that signs of chronic antisocial behavior, which are predictive of later
delinquency, can already be recognized early in the juvenile’s life (Dishion & Patterson,
2006; Loeber, Farrington, Stouthamer-Loeber, & White, 2008) and can therefore be
targeted by early prevention efforts. Third, as children and adolescents grow older,
problem behavior tends to become more stable, which makes it more difficult to
change (Bernazzani, Cothe, & Tremblay, 2001). Fourth, since delinquency is associated
with significant monetary costs to society, investing in early prevention efforts can have
substantial financial benefits (e.g., Nores, Belfield, Barnett, & Schweinhart, 2005).
Prevention programs are often characterized by broad-based and systemic efforts
targeting juveniles at high risk for delinquent behavior. To identify these high risk
children and adolescents, it is important that valid and reliable screening instruments be
available, that can predict the likelihood of becoming a delinquent. To date, numerous
risk assessment tools have been developed and reported on in scientific literature, but
most of these instruments were designed for estimating the likelihood of recidivism
among juveniles who already have committed one or more offenses. To our knowledge,
no valid and reliable instrument is yet available for predicting the onset of general
delinquency among juveniles. Therefore, the current study describes the development
of a risk screening instrument for predicting the risk for onset of general delinquency
among juveniles. The psychometric quality of this instrument will be considered by
examining its predictive validity.
In the Netherlands, the police is an important link in the chain of youth care because
police officers do not only deal with juvenile offenders, but also with a substantial
number of juvenile non-offenders who are in some way involved in a criminal offense,
but not in the role of a suspect. For example, from a large sample of juveniles who came
into contact with the Dutch police in 2007 (N = 9,531), we could derive that 66.4% (n =
6,331) of these juveniles was an offender (i.e., having the role of a suspect) and 33.6%
(n = 3,200) of these juveniles was a non-offender (i.e., having any role other than that
of a suspect). Although the juveniles in the latter group have never been recorded
by the Dutch police as being suspected of an offense, they may be at risk for future
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delinquency. Previous research has shown that juveniles involved in a criminal offense
as a witness or a victim are at elevated risk for delinquency (e.g., Hurt, Malmud, Brodsky,
& Giannetta, 2001; Loeber, Kalb, & Huizinga, 2001; Patchin, Huebner, McClusky, Varano, &
Bynum, 2006). These juveniles should have the opportunity to benefit from preventive
strategies that increase their well-being in the long term by preventing the onset of
delinquency.
For this preventive effort to be effective, it is essential that the police be able to
identify which juvenile non-offenders are at high risk for delinquency, so that they can
be timely referred to other specialized agencies in the chain of youth care for a more
thorough assessment and, if necessary, treatment to counteract the risk for first-time
offending. Hence, the aim of the present study was to examine whether a risk screening
instrument based on official police records could be developed, enabling Dutch police
officers who lack significant clinical experience to make an initial screening of the risk
for onset of general delinquency among juvenile non-offenders. In the development
of this instrument, we only used information available in operational police systems
so that an automatic assessment process would be possible within limited time and
resources available to Dutch police officers.
Today, different methods are being used in the field of forensic risk assessment. One
of the dominant contemporary approaches to risk assessment is actuarial prediction
(Singh, 2012). Actuarial (or statistical) risk assessment instruments estimate the likelihood
of future delinquency through the assignment of numerical values to factors that are
empirically associated with delinquency. A statistical algorithm is then used to calculate
a probabilistic estimate of future delinquency from a total test score. In this actuarial
approach, each individual is appraised using the same criteria so that individuals can
be directly compared to others who have had the same tool administered regardless of
who conducted the assessment (Singh, Grann, & Fazel, 2011).
A large body of literature showed that the actuarial method for risk assessment
performs as well as clinical methods or is even more accurate (e.g., Ægisdóttir et al.,
2006; Dawes, Faust, & Meehl, 1989; Fazel, Singh, Doll, & Grann, 2012; Grove & Meehl;
1996; Grove, Zald, Lebow, Snitz, & Nelson, 2000; Meehl, 1954; Hanson & MortonBourgon, 2009). On the other hand, actuarial models have been criticized, for instance
because purely actuarial predictions do not sufficiently take into account individual
differences (Sreenivasan, Kirkish, Garrick, Weinberger, & Phenix, 2000). In addition, Scott
and Resnick (2006) stated that actuarial instruments are rigid, lacking sensitivity to
change and cannot be generalized to populations other than the sample that was used
to construct the instrument. Furthermore, it should be noted that actuarial methods are
less suitable for making decisions about effective treatment.
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Despite these critical comments, an actuarial approach to risk assessment seemed
most appropriate to us in the present study, for several reasons. First, Dutch police
officers will only conduct an initial screening of risk with the aim to identify those
juveniles who are at high risk for onset of delinquency and who are in need of further
assessment by a more specialized agency in the chain of youth care. Second, an actuarial
approach to risk screening reduces unwarranted disparities in decision making (e.g.,
racial and gender biases) relative to professional judgment approaches (Young, Moline,
Farrell, & Bierie, 2006). Third, an actuarial risk assessment instrument was preferred
above other instruments because of the ease of use, the relatively low costs for training
and materials and the possibility of a rapid risk screening. These are important issues,
because Dutch police officers do not have the time, resources and expertise to engage
in thorough clinical assessment, meaning that only information on juveniles derived
from the Dutch police system is available to police officers. Finally, previous research
suggests that developing a risk screening tool using only data derived from a police
system can be a fruitful approach. For an elaborate discussion on the potential of data
mining in the criminal justice context, see the work of Berk (2012).
In sum, the aim of the present study was to develop a valid and reliable actuarial
risk screening instrument for predicting the risk for onset of general delinquency
among juvenile non-offenders. This instrument will be further referred to as the Youth
Actuarial Risk Assessment Tool for First-Time Offending (Y-ARAT-FO). In developing this
instrument, the same procedure was used as in the development of the Youth Actuarial
Risk Assessment Tool (Y-ARAT), which is a risk screening instrument for the prediction
of general offense recidivism among juvenile offenders and which was also solely
based on Dutch police records (Van der Put, 2014). The construction and validation of
the Y-ARAT-FO comprised several steps. First, we examined the extent to which police
records were related to delinquency. Second, we examined whether an actuarial risk
screening instrument could be developed with a sufficiently high predictive value,
using only police records with a history of ten years. Third, we examined whether the
instrument was suitable for predicting specific types of delinquent behavior.

3.2 Methods
3.2.1 Sample
The sample consisted of 2,254 juveniles between the ages of 12 and 18 years (M = 15.5,
SD = 1.7), who were registered in official Dutch police records in 2007 because they were
involved in an offense, but not in the role of a suspect. These juveniles were selected
at random from all juveniles who came into contact with the Dutch police in 2007 in
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the police regions “Hollands-Midden” and “Rotterdam-Rijnmond”. To construct and
validate the model, the sample was split randomly into a construction sample (60%, n
= 1,368) and a validation sample (40%, n = 886). The size of the full sample (N = 2,254)
was sufficiently large for splitting this sample into a construction and validation sample
and to perform an Exhaustive CHAID analysis in which the total group is divided into
a number of smaller subgroups. No significant differences were found between the
construction and validation sample in terms of gender (χ2(1) = .035, p = .829), country of
birth (χ2(1) = .000, p = 1.000), and age (t(2,252) = .514, p = .607).

3.2.2 Data Collection
The random sample of juveniles registered in official police records was drawn from
two regional computer systems of the Dutch police. Juveniles who were involved in
an incident that took place in 2007 were selected, meaning that the incident in 2007
was taken as the index incident. The juveniles involved in these incidents had any
role other than that of a suspect (i.e., victim, witness, reporter of an offense, missing
person, a juvenile attracting police attention or a juvenile having any role not otherwise
defined by the Dutch police) and had never been recorded by the police as a suspect
of an offense. The records of these juveniles were retrieved from the police system for
a period of ten years prior to the date on which the index incident took place (i.e., from
1997 to 2007). Data about delinquent behavior were also retrieved from the system
in the form of official records. Onset of delinquency was defined as a juvenile being
suspected by the police of committing an offense within a period of three years after
the index incident took place (i.e., from 2007 to 2010). The juvenile was recorded in
the police registration system as having the role of a suspect in these offenses. In the
Netherlands, a juvenile being registered as a suspect means either that the juvenile was
caught by the police in the act of committing an offense (after which the juvenile was
arrested) or that a juvenile was summoned to the police station because the police was
convinced that the juvenile had committed an offense. In both situations, there is a
temporal deprivation of liberty for the juvenile.
Prior to the construction of an assessment instrument, it is important to determine
which predictor variables should be included in the analysis. The designated predictor
variables were based on both information from literature reviews of risk factors for the
onset of juvenile delinquency (e.g., Loeber, 1990; Smith, 2004; Youth Justice Board, 2005)
as well as expertise of the Dutch police gained in the development of ProKid, which is a
risk screening instrument for juvenile offenders younger than 12 years of age (Abraham,
Buysse, Loef, & Van Dijk, 2011). Information on police records of co-occupants at the
juvenile’s living address was also retrieved. Table 3.1 presents the predictor variables
that were established from the police records.
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3.2.3 Analyses
We developed the risk screening instrument by conducting a tree classification method
designated as Exhaustive Chi-squared Automatic Interaction Detector (Exhaustive
CHAID) analysis. Tree classification methods like CHAID are very useful for gaining
insight into profiles of youth with a high and low probability for delinquency (Steadman
et al., 2000; Thomas & Leese, 2003). The purpose of CHAID is to create homogenous
groups based on the value of a specific outcome variable (in the present study, onset
of delinquent behavior among juveniles) by splitting cases into two or more groups
on the basis of several predictor variables (Biggs, De Ville, & Suen, 1991; Kass, 1980).
This technique is particularly useful if a study is exploratory rather than confirmatory,
if the analysis involves relations between a number of independent variables and a
single dependent variable, if these independent variables interact with each other, and
if there is no strong theory about the relative importance of the independent variables
in predicting the dependent variable (Boslaugh, Kreuter, Nicholson, & Naleid, 2005).
A limitation of this analysis is that the time period within which a juvenile commits
the first offense cannot be taken into account. However, we preferred CHAID analysis
above logistic regression since the results are visually presented and therefore easily
interpretable, which is of high importance for practical use by, for instance, police
officers or youth care workers without substantial clinical expertise. Although CHAID
and Exhaustive CHAID are very similar algorithms, the latter was preferred in the current
study because Exhaustive CHAID performs a more thorough merging and testing of
predictor variables than the regular CHAID algorithm (Biggs, De Ville, & Suen, 1991).
The CHAID algorithm as applied in the current study involved dividing the total group
of juveniles into a number of subgroups on the basis of the independent variables most
strongly associated with delinquent behavior. The procedure for this analysis comprises
a number of steps in which the first step is to divide the total group into a number
of subgroups on the basis of the variable most strongly associated with delinquent
behavior. In the next step, the subgroups are split again on the basis of the variable that
is second most strongly associated with delinquent behavior. This stepwise procedure is
repeated until there are either no more variables that have a significant association with
delinquent behavior or until the subgroups have reached a minimum size (n = 25 in the
current study). The result is a visual tree model in which each terminal node represents
a “risk group” in which juveniles have similar police records and thus a similar risk for
committing a first offense. When interpreting the tree model from top to bottom one
can identify how the juveniles in each risk group score on the predictor variables that
are part of the instrument. To build the CHAID tree model, the total group of juveniles
was randomly divided into two groups; about 60% of the sample was used to build the
model (construction sample) and about 40% of the sample was used to validate the
model (validation sample).
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Table 3.1. Background Characteristics and Types of Police Records: Descriptives and Association with
Delinquent Behavior (Total Sample; N = 2,254)
Categorical independent variables

M

SD

Range

φ

Male (0 = No; 1 = Yes)

.547

.498

0–1

.173***

Born outside the Netherlands (0 = No; 1 = Yes)

.069

.253

0-1

.041

Continuous independent variables

rb

Current age

15.499

1.660

12 – 18

-.155***

Age at first incident
(all roles other than suspect)
Number of incidents
(all roles other than suspect)
Number of incidents
(involved as victim)
Number of incidents
(involved as witness)
Number of incidents
(involved as witness of violence)
Number of incidents
(involved as aggrieved person or reporter of an offense)
Number of incidents
(recorded by the police, not having a specific role)
Number of incidents
(involved in all roles other than suspect), type of incident:

14.109

1.986

4 – 17

-.222***

2.177

2.018

1 – 25

.256***

.550

.799

0–7

-.039

.191

.472

0-4

-.121***

.067

.277

0-3

-.033

.208

.490

0-4

-.012

.021

.155

0-2

.311

.562

0-4

-.020

Non-violent property offense

.089**

Violent property offense

.043

.215

0–2

.057

Public order offense without violence

.559

1.034

0 – 13

.274***

Public order offense with violence

.039

.221

0-2

-.015

Sex offense without violence

.029

.185

0–2

.017
-.032

Sex offense with violence

.042

.229

0–3

Other offense without violence

.921

1.279

0 – 21

.160***

Other violent offense

.235

.559

0-6

.066*

.012

.167

0–3

-.036

.096

.610

0-9

-.042

.087

.949

0 - 17

-.032

.004

.067

0-2

-.008

Number of incidents in which weapons were involved at the
juvenile’s living address (the juvenile does not need to be
involved in this incident)
Number of incidents involving domestic violence at the
juvenile’s living address (the juvenile does not need to be
involved in this incident)
Number of incidents of sexual offenses at the juvenile’s living
address (the juvenile does not need to be involved in this
incident)
Number of incidents of child abuse at the juvenile’s living
address (the juvenile does not need to be involved in this
incident)
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Table 3.1. Background Characteristics and Types of Police Records: Descriptives and Association with
Delinquent Behavior (Total Sample; N = 2,254) (Continued)
Continuous independent variables

rb

Number of incidents in which a co-occupant at the juvenile’s
4.169
27.581
0 - 481
.077*
living address was a suspect
Number of incidents of child abuse in which a co-occupant at
.026
.275
0-7
.026
the juvenile’s living address was involved (in any role)
Number of incidents of neglect in which the juvenile and/or a
0
0
0-0
-a
co-occupant at the juvenile’s living address was a victim
Number of incidents of conflicts in which a co-occupant at the
.342
3.443
0 - 122
.039
juvenile’s living address was a victim
Number of incidents of domestic strife in which the juvenile
and/or a co-occupant at the juvenile’s living address was a
.051
0.529
0 - 21
.056
victim
Note. Delinquent behavior was defined as a juvenile being suspected by the police of committing an offense
within a period of three years after the index incident took place.
Correlations ≥ .20 and ≤ -.20 are in boldface to highlight the strongest associations.
φ = phi-coefficient; rb = biserial correlation.
a
The biserial correlation could not be calculated, since this variable was a constant.
*
p < 0.05. ** p < 0.01. *** p < 0.001.

The sensitivity, specificity, false positive and false negative rates, positive and
negative predictive value, overall accuracy and diagnostic odds ratios were examined
in the validation sample and at different cut-off scores to assess the predictive validity
of the instrument. Several researchers recommend reporting area under the receiver
operating characteristic curve (AUC) values as the preferred statistic of predictive or
diagnostic accuracy (e.g., Rice, & Harris, 2005; Mossman, 1994) and therefore AUC values
were also calculated in the present study. Moreover, by reporting AUC values, the results
of our study can be more easily compared to results of other risk assessment studies.

3.3 Results
3.3.1 Prevalence of Offenses
An overview of the prevalence of offenses within the three-year period after the index
incident can be found in Table 3.2 for both the construction and validation sample.
In total, the percentage of juveniles that started offending was 15.79% (n = 216) and
15.91% (n = 141) respectively. No statistical significant differences were found in the
prevalence of (different types of ) offenses between the construction and validation
sample.
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Table 3.2. Prevalence of Different Offense Types within Three Years after the Index Offense

Total number of juveniles that
committed an offense

Total sample
(N = 2,254)

Construction sample Validation sample
(n = 1,368)
(n = 886)

na

%

na

%

na

%

χ2(1)b

357

15.84

216

15.79

141

15.91

.000

Specific type of offense:
Violent offense

59

2.60

34

2.50

25

2.80

.125

Property offensec

203

9.01

127

9.28

76

8.58

.246

Public order offensec

148

6.57

84

6.14

64

7.22

.859

Sexual offensec

4

.18

2

.15

2

.23

.000

Other offense

198

8.78

118

8.63

80

9.02

.065

c

Number of unique juveniles in the sample that committed the offense.
Chi-square tests with Yates’ correction were conducted to determine significant differences between the
construction and validation sample. No significant Chi-square test results were found.
c
Either violent or non-violent in nature.
a

b

3.3.2 Risk Factors for Delinquency
Table 3.1 shows the association between the variables that were retrieved from the
police system and delinquent behavior. The variables most strongly associated with
delinquent behavior were (1) age at first recorded incident in which the juvenile was
involved (not in the role of a suspect); (2) total number of recorded incidents in which
the juvenile was involved (not in the role of a suspect) and (3) number of recorded
public order offenses without violence in which the juvenile was involved (not in the
role of a suspect).

3.3.3 Development of the Y-ARAT-FO
To develop the Y-ARAT-FO, we conducted an Exhaustive CHAID analysis. The variables
from Table 3.1 were included as independent variables and the dependent variable was
whether or not juveniles were registered in the Dutch police system as a suspect in
the three-year period after the index incident. Figure 3.1 presents the CHAID output
for the validation sample. To validate the CHAID model, the tree nodes that were
derived by the CHAID algorithm in the construction sample were specified a priori in
the validation sample, rather than allowing the algorithm to run new analyses using
the same variables. When the CHAID algorithm ended, the following five variables were
part of the CHAID model: (1) the total number of previously recorded incidents in which
the juvenile had any role other than that of a suspect, (2) the gender of the juvenile, (3)
the total number of recorded incidents in which a co-occupant at the juvenile’s living
address was a suspect, (4) whether or not the juvenile was born in the Netherlands, and
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(5) the current age of the juvenile. As can be seen in Figure 3.1, the tree classification
diagram consists of ten end nodes that represent ten different “risk groups”. In each risk
group, juveniles have similar scores on the variables that comprise the Y-ARAT-FO and
thus a similar risk for committing a first offense. The risk for delinquent behavior ranged
from .05 in the lowest risk group to .43 in the highest risk group, meaning that 5% of
the juveniles in the lowest risk group and 43% of the juveniles in the highest risk group
will become an offender. For each new case that Dutch police officers are confronted
with, the predicted probability of offending equals the proportion of offenders in one
of the risk groups (i.e., one of the grey-shaded end nodes in Figure 3.1), into which each
case is classified depending on the sequence of the variables that are part of the tree
classification diagram.

3.3.4 Predictive Power of the Y-ARAT-FO
To assess the predictive power of the Y-ARAT-FO, AUC values were calculated for both
the construction and validation sample. The AUC values were .724 (p < .001, 95% CI
[.700, .748]) in the construction sample and .728 (p < .001, 95% CI [.697, .757]) in the
validation sample, and were not statistically different (Z = .004, p = .903). The sensitivity,
specificity, false positive and false negative rates, predictive values, overall accuracy
and diagnostic odds ratio of the Y-ARAT-FO are presented in Table 3.3. These test
performance outcomes were all calculated for the performance of the Y-ARAT-FO in
the validation sample. Since these measures are dependent on a cut-off score above
which the test result of the Y-ARAT-FO is considered positive, the test performance
outcomes were calculated for different cut-off scores. These cut-off scores equal the risk
for offending behavior of the different ‘risk groups’ that were produced by the CHAID
analysis in the construction sample (i.e., the proportion of juveniles that start offending
of every end node in the tree diagram that was produced in the construction sample).
The sensitivity of the test refers to the proportion of juveniles who start offending and
test positive, while the specificity refers to the proportion of juveniles who will not
start offending and test negative. Ideally, a test should have high sensitivity and high
specificity. However, sensitivity and specificity are inversely related, meaning that when
sensitivity is high, specificity is low and vice versa.
In Table 3.3, the false positive rate is the chance of testing positive among juveniles
who do not start offending and the false negative rate is the chance of testing negative
among juveniles who do start offending. The positive predictive value refers to the
probability that a juvenile scoring above a particular cut-off score is correctly identified
as someone who will start offending, whereas the negative predictive value refers to the
probability that a juvenile scoring below a particular cut-off score is correctly identified
as someone who will not start offending.
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Born in the
Netherlands
(n = 211; 23.81%)
Prop. offenders = 0.11

χ 2(1) = 10.358

Note. The ten grey-shaded terminal nodes represent the “risk groups” in which juveniles have similar scores on the variables that comprise the Y-ARAT-FO, and
thus a similar risk for committing a first offense. Y-ARAT-FO = Youth Actuarial Risk Assessment Tool for First-Time Offending; n (%) = number of juveniles that are
classified in each tree node and the percentage of the total group of juveniles; Prop. offenders = proportion of offending juveniles in each tree node.

Current age is 17
years or older
(n = 68; 7.67%)
Prop. offenders = 0.24

χ 2(1) = 9.554 p = 0.030

Being male
(n = 151; 17.04%)
Prop. offenders = 0.34

Current age is 16
years or younger
(n = 83; 9.37%)
Prop. offenders = 0.43

χ 2(1) = 12.786 p = 0.000

3 or more recorded
incidents
(n = 240; 27.09%)
Prop. offenders = 0.27

Current age is 16
years or older
(n = 56; 6.32%)
Prop. offenders = 0.05

χ 2(1) = 15.887 p = 0.001

Being female
(n = 89; 10.05%)
Prop. offenders = 0.15

Current age is 15
years or younger
(n = 33; 3.72%)
Prop. offenders = 0.30

Being male
(n = 99; 11.17%)
Prop. offenders = 0.25

p = 0.001

2 recorded incidents
(n = 214; 24.15%)
Prop. offenders = 0.15

Being female
(n = 115; 12.98%)
Prop. offenders = 0.07

Born outside the
Netherlands
(n = 21; 2.37%)
Prop. offenders = 0.29

Figure 3.1. Classification Tree for the Validation Sample

1 or more recorded
incidents in which a cooccupant was a suspect
(n = 62; 7.00%)
Prop. offenders = 0.10

χ 2(1) = 9.687 p = 0.002

χ 2(1) = 8.542 p = 0.035

No recorded incidents in
which a co-occupant was
a s us pect
(n = 138; 15.58%)
Prop. offenders = 0.05

Being male
(n = 232; 26.19%)
Prop. offenders = 0.13

Being female
(n = 200; 22.57%)
Prop. offenders = 0.07

χ 2(1) = 13.626 p = 0.000

0 or 1 recorded
incident
(n = 432; 48.76%)
Prop. offenders = 0.10

χ 2(2) = 47.210 p = 0.000

Total group of
juveniles
(n = 886; 100%)
Prop. offenders = 0.16
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.872 (.806 - .923) .391 (.355 - .427) .609 (.574 - .644)

.830 (.757 - .888) .466 (.429 - .502) .534 (.498 – .570) .170 (.108 - .209) .227 (.192 - .266) .935 (.905 - .958) .524 (.491 - .557)

.660 (.575 - .737) .717 (.683 - .749) .283 (.251 - .316)

.482 (.397 - .568) .816 (.786 - .843) .184 (.156 - .212)

.369 (.289 - .454) .886 (.861 - .908) .114 (.091 - .137)

.326 (.250 - .410) .906 (.883 - .926) .094 (.073 - .115)

.255 (.186 - .336) .937 (.917 - .953) .063 (.046 - .081)

.089

.112

.124

.213

.225

.355

.370

5.092 (3.150 – 8.230)

4.669 (3.039 – 7.175)

4.537 (3.011 – 6.836)

4.134 (2.831 – 6.038)

4.903 (3.343 – 7.192)

4.250 (2.677 – 6.748)

4.380 (2.614 – 7.338)

3.943 (2.259 – 6.883)

4.084 (1.867 – 8.936)

Diagnostic
Odds Ratio
(95% CI)

Note. The presented measures pertain to the performance of the Y-ARAT-FO in the validation sample. Y-ARAT-FO = Youth Actuarial Risk Assessment Tool for FirstTime Offending; 95% CI = 95% confidence interval.
a
If a test score on the Y-ARAT-FO (i.e., the probability of committing a first offense) is greater than the cut-off score, the test result is considered positive, otherwise,
it is considered negative.

.745 (.673 - .775) .434 (.325 - .548) .869 (.844 - .892) .828 (.804 - .853)

.674 (.596 - .707) .397 (.307 - .492) .877 (.851 - .899) .814 (.788 - .839)

.631 (.552 - .666) .380 (.298 - .467) .881 (.856 - .903) .804 (.778 - .830)

.518 (.435 - .555) .332 (.268 - .401) .893 (.867 - .915) .763 (.735 - .791)

.340 (.262 - .379) .306 (.255 - .361) .918 (.892 - .939) .708 (.678 - .738)

.128 (.073 - .165) .213 (.180 - .249) .942 (.909 - .965) .467 (.434 - .500)

.106 (.056 - .144) .199 (.169 - .232) .941 (.904 - .966) .411 (.378 - .443)

.050 (.014 - .086) .179 (.152 - .209) .949 (.898 - .979) .299 (.269 - .329)

Overall
Accuracy
(95% CI)

.894 (.831 - .939) .320 (.286 - .354) .681 (.647 - .714)

Negative
Predictive
Value
(95% CI)

.950 (.900 - .980) .176 (.149 - .205) .824 (.797 - .852)

Positive
Predictive
Value
(95% CI)

.080

Specificity
(95% CI)

False Negative
Rate
(95% CI)

.032

Cut-off
Sensitivity
score (>)a (95% CI)

False Positive
Rate
(95% CI)

Table 3.3. Estimates (and 95% Confidence Intervals) of Performance Measures for Different Cut-off Scores of the Y-ARAT-FO
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The overall accuracy refers to the proportion of offending and non-offending juveniles
correctly classified by the instrument. Finally, the diagnostic odds-ratio is a measure for
the discriminative power of the test, which is base rate resistant and refers to the ratio
of a true positive result relative to the odds of a false positive result. A higher diagnostic
odds ratio indicates a good test performance and unlike the AUC value, it can take into
account different cut-off values.

3.3.5 Predictive Power of the Y-ARAT-FO for Predicting Specific Types of
Offenses
Finally, it was examined whether the Y-ARAT-FO can be used for the prediction of specific
types of delinquent behavior (see Table 3.4). The Y-ARAT-FO showed an acceptable
predictive accuracy for the prediction of violent (AUC = .702), property (AUC = .737),
public order (AUC = .751) and other offenses (AUC = .731) in the validation sample. A
somewhat less optimal predictive accuracy was found for the prediction of property
offenses in the construction sample (AUC = .682), but this did not differ significantly
from the predictive accuracy for property offenses in the validation sample (Z = 1.283,
p = .200).

3.4 Discussion
The aim of the current study was to examine whether a valid and reliable actuarial risk
screening instrument could be developed for predicting the risk for onset of delinquent
behavior among juvenile non-offenders, which is based solely on information derived
from the Dutch police system and can be used by Dutch police officers without
substantial clinical experience. The Youth Actuarial Risk Assessment Tool for First-Time
Offending (Y-ARAT-FO) was developed by conducting an Exhaustive CHAID analysis,
which yielded a risk classification scheme that can be used to classify new cases into
one of ten different risk groups from which the predicted probability for delinquent
behavior can be derived. The Y-ARAT-FO consists of the following five variables that
together determine the risk for onset of delinquent behavior: (1) the total number of
previously recorded incidents in which the juvenile had any role other than that of a
suspect, (2) the gender of the juvenile, (3) the total number of recorded incidents in
which a co-occupant at the juvenile’s living address was a suspect, (4) whether or not
the juvenile was born in the Netherlands and (5) the current age of the juvenile. Since
the data that are needed as input for the Y-ARAT-FO can be extracted electronically from
the computer database of the Dutch police, the risk value can be calculated quickly
and consistently for large groups of juveniles without the need to retrieve or examine
additional information about these juveniles.
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Table 3.4. AUC Values (and 95% Confidence Intervals) for the Prediction of Specific Types of Offenses
Construction sample
(n = 1,368)

Validation sample
(n = 886)

AUC (95% CI)

AUC (95% CI)

Za

Violent

.779 (.756 - .801)***

.702 (.671 - .732)***

-1.015

Propertyb

.682 (.656 - .706)***

.737 (.707 - .766)***

1.283

Public order

Other offensesb

Specific type of offense

b

.735 (.711 - .759)

***

.751 (.721 - .779)

.333

.751 (.727 - .774)***

.731 (.701 - .760)***

-.471

***

03

Note. AUC = Area under the receiver operating characteristic curve; 95% CI = 95% confidence interval.
a
Hanley-McNeil tests were conducted to determine significant differences between AUC values in the
construction and validation sample. No significant test results were found.
b
Either violent or non-violent in nature.
***
p < 0.001.

The observed AUC value of the Y-ARAT-FO was .728 in the validation sample and
is equivalent to a Cohen’s d of .858 (see the formulas of Ruscio, 2008), which can be
interpreted as a large effect (Cohen, 1988). This AUC value compares favorably with AUC
values of other actuarial risk assessment instruments. For instance, Schwalbe (2007)
reported an average AUC value of risk instruments for predicting general recidivism of
.640 (SD = .042), and Fazel, Singh, Doll and Grann (2012) found a median AUC value
of .66 (interquartile range = .58 - .67) for instruments assessing the risk for general
offending. Because the current AUC value equals a large effect size and meets the
lower bound of .70 as reported by Swets (1988) and Hosmer and Lemeshow (2000), we
consider the predictive validity of the Y-ARAT-FO as acceptable. In addition, we believe
that the Y-ARAT-FO showed an acceptable predictive accuracy for the prediction of
violent, property, public order and other offenses. However, the predictive accuracy for
specific type of offenses may be improved by developing separate models and this is
recommended for future studies.
The choice of a suitable cut-off score depends largely on the consequences of false
positive and false negative test results. When the aim is to identify the largest proportion
of juveniles who are at risk for becoming delinquent, the test should be highly sensitive.
On the other hand, if further assessment is costly to society or may have unwanted
(psychological) side effects, the test should be highly specific. Since sensitivity and
specificity are inversely related, a cut-off score should be chosen that best meets the
desired ratio between false positive and false negative test results. If the aim is to
minimize the total number of erroneous decisions, a cut-off value should be chosen
that maximizes both sensitivity and specificity. Erroneous decisions include both false
positives (i.e., a juvenile not at risk for delinquency is referred to further assessment)
and false negatives (i.e., a juvenile at high risk for delinquency is not referred to further
assessment). A true high risk juvenile not referred to further assessment may be a more
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negative outcome than a low risk juvenile who is referred to further assessment. In the
first case, a juvenile in need of further assessment is not referred to a youth worker with
clinical experience and/or an appropriate behavioral intervention. The last case has
serious implications for both available resources (i.e., time and money) and for juveniles
and their parents who will be assessed too often. Actuarial instruments have the
advantage that the number of false positives and false negatives can be calculated for
different cut-off values so that an informed choice can be made about the appropriate
cut-off value that best meets the requirements of the situation in which the instrument
is used.
Regarding the Y-ARAT-FO, the cut-off score at which the total number of false results
is minimized was .370, with a total of 16.95% false results (calculated as [[false positives +
false negatives]] / total number of test results] * 100). At this cut-off score the percentage
of false positives was 56.41 (calculated as [false positives / total number of positives] *
100), and the percentage of false negatives was 13.21 (calculated as [false negatives
/ total number of negatives] * 100). If a reduction in false negatives is desirable, it is
possible to choose a lower cut-off score, but this will increase the percentage of false
positives. For instance, a cut-off score of .124, yielded 69.88% false positives, 8.76%
false negatives and 29.02% false decisions in total. Although the percentages of false
positives seem high at every cut-off score, the actual number of juveniles that will be
referred for further investigation seems acceptable at several cut-off scores. For instance,
a cut-off score of .225 yielded 60.43% false positives, but when looking at all juveniles
in the sample, only 14.46% tested positive on the Y-ARAT-FO. We therefore believe that
the number of false positives produced by the Y-ARAT-FO will not be very problematic
for the capacity of youth welfare agencies.
The Y-ARAT-FO can only be used by Dutch police officers as a preliminary screening
instrument in the initial stage of risk assessment. If police officers come into contact
with a juvenile non-offender because of involvement in an incident (but not in the role
of a suspect), police officers can use the test result of the Y-ARAT-FO to support their
decision about referring the juvenile for further assessment. It is important to point out
that the Y-ARAT-FO should be used in addition to, and not instead of, the judgment of
police officers because the current instrument is not able to perfectly predict future
delinquent behavior. There are numbers of false positive and false negative test results at
each cut-off score of the instrument, meaning that test results of the Y-ARAT-FO should
not be regarded as a gold standard. A possible explanation for these false test results is
that the Y-ARAT-FO is constrained by the availability of data that can be retrieved from
the Dutch police system, meaning that other variables that have a significant influence
on the risk for delinquency (e.g., mental health and cognitive functioning) are not taken
into account in calculating the risk for onset of delinquent behavior. In practice, this can
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mean that when a police officer interviews a juvenile non-offender that tests positive
on the Y-ARAT-FO, the optimal decision may be to refrain from referring the juvenile for
further assessment if youth care is already involved in the juvenile’s life. On the other
hand, if the test result of the Y-ARAT-FO is negative, but a police officer has suspicions of
cognitive or mental health problems, the optimal decision may be to refer the juvenile
for further assessment. These examples illustrate that appropriate judgments of Dutch
police officers remain important, even when instruments are available that support
police officers in their decisions about referring juveniles for further assessment by
more specialized youth care agencies.
Regarding the practical use of the Y-ARAT-FO, there is also an important ethical
aspect that needs to be mentioned. False positive test results (i.e., low risk juveniles
testing positive on the Y-ARAT-FO) may imply a considerable risk of stigmatizing
juveniles, leading in turn to an adverse effect on juvenile’s well-being and behavior.
Therefore, the risk of stigmatizing juveniles should be weighed against the advantages
of implementing the Y-ARAT-FO. It is interesting to point out here that false positives in
criminal justice settings are often seen as more problematic than false negatives (e.g.,
because of ethical implications of putting someone in detention unnecessarily), whereas
the reverse may be true for predicting the risk of first-time offending. Although a stigma
may be associated with referring juveniles based on false positive test results, further
assessment is in general not particularly intrusive or harmful. In contrast, false negatives
imply that high risk juveniles who need further assessment (and perhaps treatment) will
not be referred, which may be regarded as more problematic and unethical. However,
it remains an ethical challenge to screen large groups of juvenile non-offenders
without stigmatizing them by labelling the juveniles as possible offenders. This ethical
consideration also underlines that the Y-ARAT-FO should be used to support a police
officer’s decision about referral of a juvenile for further assessment, and not as a single
criterion. In this manner, possible negative aspects of the practical use of the Y-ARAT-FO
can be reduced.
Several limitations of the current study should be noted. First, the sample used in the
present study consisted of juveniles who were randomly selected from only two adjacent
police regions in the Netherlands. These regions slightly differ from other regions in the
Netherlands in terms of ethnicity, cultural background, household income and number
of committed offenses (CBS, 2013), which might affect the generalizability of the results
to other Dutch police regions. However, the Y-ARAT-FO was based on rather common
predictor variables and it is therefore not to be expected that the current instrument
is far less accurate when administered in other police regions. Second, although
developing a risk screening tool based solely on police records does have several
advantages, it must also be noted that the number of official recorded incidents is an
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underestimation of the actual base rate. The willingness of victims to report an incident
and police discretion (e.g., the decision not to lay charges) are examples of factors that
directly contribute to the underreporting of incidents in official records (Alvi, 2012),
and this can indirectly influence the validity of an actuarial risk screening tool that is
based on official records. Third, data about official documented convictions could not
be used in defining the onset of delinquency, since convictions are not registered in the
Dutch police system. We therefore measured onset of delinquency by using the proxy of
committing an offense as suspected by the Dutch police. Consequently, a problem that
may arise in this definition is the conflation of suspected and actual offending, which, in
turn, can produce bias in assessing the onset of delinquency. Perhaps, a more objective
test result would be obtained when the dependent variable of the Y-ARAT-FO was based
on an official outcome variable, such as whether or not a juvenile is convicted. On the
other hand, a drawback of using official convictions is a possible underestimation of the
actual delinquent behavior of juveniles, for instance, in juvenile cases where the available
evidence does not meet the quality standards for obtaining a criminal conviction.
We believe that forensic risk assessment research is extended by the present study
because it addresses risk assessment within early prevention of juvenile delinquency.
To our knowledge, the Y-ARAT-FO is the first actuarial instrument that predicts the
risk for onset of general delinquent behavior among juveniles. The Y-ARAT-FO can
be administered by police officers without a clinical background, and it can easily be
implemented in the Dutch police system. The instrument provides a quick, consistent,
well interpretable and cost-effective initial screening of the risk for onset of juvenile
delinquency. At a broader policy level, the Y-ARAT-FO may facilitate juvenile justice
organizations and affiliated child and youth care organizations operating within early
prevention in concentrating their time and resources more effectively on juveniles who
have the highest risk for becoming a delinquent.
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Abstract
The present meta-analysis examined the association between risk factors and being
a victim of child sexual abuse. We conducted a series of three-level meta-analyses to
determine the overall mean effect of several domains of risk factors for child sexual
abuse. In total, 89 studies reported on 1,038 effect sizes, which were classified into 27
risk domains. The results yielded a significant overall mean effect for 19 risk domains
ranging from r = .065 to r = .335, and the largest effects (r > .250) were found for parental
history of abuse, prior or concurrent forms of child abuse, a child’s mental, physical,
or behavioral problems, and the child being female. Moderator analyses revealed a
stronger mean effect of mother-related risk factors relative to the mean effect of fatherrelated risk factors. The findings demonstrate that multiple risk domains are associated
with child sexual abuse. The implications of these findings for assessment procedures as
well as intervention strategies are discussed.
Keywords: meta-analysis, child sexual abuse, child maltreatment, sexual victimization,
risk factor
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4.1 Introduction
In the past several decades, many scholars have provided meta-analytic evidence for the
association between child sexual abuse victimization and a variety of mental, physical,
and behavioral problems over the life course. These problems range from general
symptoms of psychopathology (Neumann, Houskamp, Pollock, & Briere, 1996) to
more specific problems, such as suicidal behavior (DeVries, Mak, Child, Falder, Bacchus,
Astbury, & Watts, 2014; Neumann et al., 1996), depression and anxiety (Beitchman,
Zucker, Hood, DaCosta, & Akman, 1991; Lindert, Von Ehrenstein, Grashow, Gal, Braehler,
& Weisskopf, 2014; Neumann et al., 1996), eating disorders (Smolak & Murnen, 2002),
substance abuse (Neumann et al., 1996), risky sexual behavior in adolescence (Homma,
Wang, Saewuc, & Kishor, 2012), and committing sexual offenses against children
(Whitaker, Le, Hanson, Baker, McMahon, Ryan, Klein, & Rice, 2008).
The detrimental effects for victims of child sexual abuse as well as the economic costs
attributable to child sexual abuse (see, for instance, Hankivsky & Draker, 2003; SaiedTessier, 2014), make it imperative to prevent children from becoming a sexual abuse
victim. For prevention strategies to be effective, clinicians must be able to accurately
assess the risk for sexual victimization of a child, so that prevention is offered to those
children identified as the most likely to become a victim. In addition, clinicians must
also determine what exactly should be addressed in these preventive efforts to reduce
the risk of future child sexual abuse (i.e., assessment of changeable risk factors, that is,
needs). In the assessment of risk and needs, knowledge about the effects of different
risk factors for child sexual abuse victimization is necessary. Until today, many studies
have identified different risk factors for child sexual abuse, but a systematic quantitative
overview of these risk factors is not yet available. Hence, the aim of the present review
was to meta-analytically summarize the associations between risk factors and child
sexual abuse.
A theoretical model that greatly influenced our understanding of the etiology of
child abuse was posed by Belsky (1980), who based his theory on Bronfenbrenner’s
(1979) ecological perspective on child development. Belsky emphasized that the risk
for child abuse is influenced by the interplay of risk factors on four different levels: the
history of abusive parents (ontogenetic development), characteristics of the child and
family (microsystem), characteristics of parental employment, the community, and
social support (exosystem), and characteristics of the society’s attitude towards children
and maltreatment (macrosystem). In Belsky’s model, child abuse is determined by the
balance between risk and protective factors. Since risk and protective factors come in
many different forms, there are also many different pathways leading to child abuse.
In his developmental-ecological viewpoint on the etiology of child abuse, Belsky only
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considered physical abuse and neglect as child abuse and at some point, child sexual
abuse was even explicitly excluded without argumentation (Belsky, 1993). However, we
believe that child sexual abuse can also be studied using Belsky’s theory, as it enables
researchers to identify and examine risk and protective factors for child sexual abuse at
multiple levels of analysis.
Throughout the years, a large number of antecedents of child sexual abuse
victimization has been identified by many different scholars. These antecedents, which
can be regarded as risk factors, are very different in nature. Some risk factors pertain
to characteristics of the child (e.g., being female, having behavioral or physical health
problems), others pertain to parental factors (e.g., substance abuse, being unemployed,
and being violent), and still others pertain to characteristics of the community in
which the child and the family are living (e.g., high rate of crime and violence in the
neighborhood and poor social family support). Further, risk factors pertaining to
interactions between the child and the environment (e.g., low rate of social interaction
between child and parents) have also been examined in empirical research. All these
different types of risk factors that have been subject of investigation reflect Belsky’s
(1980, 1993) idea that risks can be identified at different levels of analysis. However, to
our knowledge, there is no clear overview of risk factors that are associated with child
sexual abuse, together with an indication of the magnitude of these associations.
A quantitative review of risk factors for child sexual abuse victimization is not only
relevant for enhancing our understanding of the etiology of child sexual abuse, it can
also serve as an inducement for improving risk and needs assessment procedures.
Risk assessment serves to identify those children who are at risk for sexual abuse
victimization and who are in need of care, whereas needs assessment informs clinical
practice about the dynamic (i.e., changeable) risk factors that are present in a child’s
life and contribute to the risk for sexual abuse victimization. Dynamic risk factors can
consequently be addressed in (preventive) intervention strategies. On the other hand,
static (i.e., unchangeable) risk factors, such as number of previous episodes of child
abuse (Hindley, Ramchandani, & Jones, 2006), can be strong predictors of child abuse,
and are therefore important for risk assessment procedures. To determine which factors
should be measured in risk and needs assessment instruments, an overview of variables
identified as significant risk factors for child sexual abuse victimization as described
in scientific literature is needed. Furthermore, knowledge about the strength of the
association between these risk factors and child sexual abuse is required, since this
information is essential in properly weighing dynamic and static risk factors, so that
both the risk a child is facing for becoming a victim of sexual abuse, as well as the needs
of an at-risk child can best be determined.

84

Risk Factors for Sexual Victimization of Children | Chapter 04

The relevance of the present review is underlined by the risk-need-responsivity
model (RNR; Andrews & Bonta, 2010; Bonta & Andrews 2007, 2010; Andrews, Bonta, &
Hoge, 1990) in which the importance of proper risk and needs assessment is expressed
in the risk and need principles. The RNR model was designed for the assessment and
treatment of criminal offenders with the purpose of reducing recidivism and states
that the intensity of an intervention should match the offender’s risk of recidivism
(risk principle), that interventions should target the criminogenic needs (i.e., the
dynamic risk factors associated with recidivism) of offenders (need principle), and
that interventions should be tailored to the motivation, learning style, and intellectual
abilities of the offender (responsivity principle). Given these principles, the RNR model
basically prescribes how a mere risk for a negative outcome, such as criminal recidivism,
should be translated to clinical practice in order to successfully intervene when needed.
The effectiveness of the RNR framework in reducing recidivism of juvenile and adult
offenders has been demonstrated in several meta-analytic reviews (e.g., Andrews,
Zinger, Hoge, Bonta, Gendreau, & Cullen, 1990; Dowden & Andrews, 1999a, 1999b;
Koehler, Lösel, Akoensi, & Humphreys, 2012), but we believe that the RNR framework
may also be useful in the domain of care aimed at preventing (the recurrence of )
different forms of child abuse and neglect. As for (juvenile) delinquency, child abuse
and neglect are at least to a certain degree predictable, since many different risk factors
for child sexual abuse have been identified in scientific literature (see, for instance, Black,
Heyman, & Smith Slep, 2001; Butler, 2013; Meinck, Cluver, Boyes, & Mhlongo, 2015). In
addition, ecological theory (Bronfenbrenner, 1979; Bronfenbrenner & Morris, 1998) can
be used to explain the etiology of delinquency as well as different forms of child abuse
and neglect, since both delinquent behavior (Loeber, Slot, & Stouthamer-Loeber, 2008)
and child abuse (Belsky, 1993) are determined by the presence and absence of a variety
of risk and protective factors in children and different environmental systems around
children.
To summarize, the primary aim of the present review was to meta-analytically
synthesize research on associations between different risk factors and child sexual abuse
victimization. In the current review, we first classified each risk factor as described in the
primary literature into one of a number of risk domains (i.e., groups of more or less similar
risk factors), after which an overall mean effect for each risk domain was estimated in
a meta-analysis. A second aim was to examine whether the effect of each risk domain
was moderated by sample descriptors, risk factor characteristics, and/or sexual abuse
characteristics. In pursuing both these research aims, the present review contributes
to the literature on child sexual abuse in a number of ways. First, meta-analytically
estimating the effects of different risk domains for child sexual abuse advances the
fundamental knowledge of the risk factors that contribute most to child sexual abuse,

85

04

Chapter 04 | Risk Factors for Sexual Victimization of Children

leading to a better understanding of the etiology of child sexual abuse. Second, current
risk and needs assessment practices benefit from advanced knowledge of the effects of
different risk factors, since instruments for assessing the risk for (recurrent) child sexual
abuse as well as the needs encompassing this risk, can be developed or improved. Finally,
the results of the present review are useful in developing and improving intervention
strategies aimed at preventing (recurrent) child sexual abuse, since insight in effects of
dynamic (i.e., changeable) risk factors leads to improved decision-making on what can
best be addressed in interventions.

4.2 Methods
4.2.1 Inclusion and Exclusion Criteria
First, we selected studies examining children and/or adolescents who were sexually
abused (i.e., victims of child sexual abuse as opposed to perpetrators of child sexual
abuse), either as a main or secondary study purpose. As for the concept of sexual abuse,
we used a rather broad definition, reflecting experiences of children (aged younger than
21 years) involving unlawful, unwanted, or inappropriate sexual exploitation either with
or without force. We did not restrict study inclusion based on specific types of sexual
abuse, as we included studies reporting on contact and/or non-contact sexual abuse
(i.e., sexual abuse with or without physical body contact). In addition, we did not exclude
studies based on a minimum age difference between the victim and the perpetrator of
child sexual abuse. Second, primary studies had to report on at least one association
between being a victim of child sexual abuse and a factor preceding the child sexual
abuse or a factor of which could reasonably be assumed to precede the abuse based
on information described in the primary study. This criterion ensured that we focused
on antecedents (i.e., risk factors) rather than on consequents of child sexual abuse. As
for risk factors, note that we did not focus on risk factors in specific risk domains, as we
were interested in assessing the effect of the broadest possible range of risk domains.
Third, we selected studies discriminating between subjects who were sexually abused
during childhood (up to 21 years of age) and those who were not sexually abused (i.e.,
a control group was included in the study design), so that effects of risk factors for child
sexual abuse could be determined relative to subjects who were not sexually abused.
Primary studies not designed to include a control group were excluded. Finally, studies
had to report on bivariate associations between risk factors and sexual abuse or provide
sufficient statistical information to calculate the bivariate association.
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4.2.2 Literature Search
In our search for relevant studies meeting the inclusion and exclusion criteria, our
purpose was to be as exhaustive as possible, and therefore the first, second, and third
author performed three complementary search strategies which were completed
by the end of August, 2015. First, we searched for relevant studies in five electronic
databases: PsycINFO, ERIC, Sociological Abstracts, ScienceDirect, and Google Scholar.
In searching these databases, we used the following combination of four components
(in which the asterisk represents one or more wildcard characters): (“abuse” OR
“maltreatment” OR “victim*”) AND (“child*” OR “youth” OR “adolescen*” OR “juvenile*”)
AND (“risk” OR “risk factor*” OR “predictor*”) AND (“sex*”). In addition, we performed
an extended search using the syntax: AND (“sexual abuse” OR “sexual maltreatment”
OR “sexual victimization”). Since this electronic search produced a large amount of
irrelevant studies (e.g., studies reporting on the consequences of child sexual abuse
and studies in which a control group was not included), it seemed necessary to perform
additional search strategies. Second, reference lists of several review articles addressing
the topic of the present review were reviewed (e.g., Black et al., 2001; Jones et al., 2012;
Maniglio, 2015; Meinck et al., 2015; Stith, et al., 2009) in order to find relevant studies
that were not found in the database search. Third, we specifically searched the journals
Child Abuse & Neglect, Child Maltreatment, and Journal of Child Sexual Abuse in which
many of the initially identified studies were published. This last search strategy was
performed using the electronic search function of each journal in which the keywords
“sex*”, “abuse”, “maltreatment”, victim*” were entered in different combinations. In
determining whether identified studies in each search strategy met the inclusion and
exclusion criteria, we read titles, abstracts, and, if necessary, full article texts. In total,
our literature search procedure resulted in 88 primary studies that were included in the
present meta-analytic review.

4.2.3 Coding of Studies
In developing a coding frame for obtaining relevant information from the primary
studies, it is common practice in meta-analytic research to retrieve a large amount of
information from the studies (see for instance, Cooper, 2010; Lipsey & Wilson, 2001),
after which a variety of study, sample, and research design descriptors are examined in
moderator analyses. However, since the problem of multiple testing often dealt with in
primary studies is equally present in meta-analytic research, we decided to code only a
small number of relevant variables. The variable of most interest in the present review
was the risk domain in which a risk factor for child sexual abuse could be classified.
Coding this variable was needed in determining a mean effect for different risk domains
for child sexual abuse. To classify each risk factor described in the primary studies into
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one risk domain, we designed a classification scheme comprising 26 mutually exclusive
risk domains and one rest category, resulting in a total of 27 risk domains. The rest
category was coded for each risk factor that could not be classified into one of the other
26 risk domains. This classification scheme was based on (1) the classification of risk
factors used by Stith et al. (2009) in their review of risk factors for child physical abuse
and neglect, and (2) a screening of all risk factors described in the primary studies that
were included in the present review. The minimum number of risk factors for creating
a separate risk domain was set to five. An overview of all risk domains and examples of
risk factors classified in each risk domain is presented in Table 4.1.
We also coded a number of sample descriptors, risk factor characteristics, and
characteristics of the child sexual abuse. Since there were differences in gender and
ethnicity composition of samples used in primary studies, we first coded the percentage
of males and the percentage of Whites in the sample, so that possible differences in
effects of risk domains between males and females as well as between White and nonWhite samples could be detected. As for risk factor characteristics, we coded a number
of subdomains of risk factors if (more or less) conceptually similar risk factors within a
primary risk domain could be further classified into a subdomain of risk factors. In this
way, it would be possible to estimate the mean effect of subdomains within primary risk
domains, which is informative when the purpose is to determine the effects of a group
of risk factors that are conceptually similar (see Appendix 4 - A in which subdomains are
listed within primary risk domains). Further, as a number of primary studies reported
on parental risk factors associated with the father (-figure) and/or the mother (-figure),
we were interested in examining differences in mean effect between father-related risk
factors and mother-related risk factors. As for sexual abuse characteristics, we coded
the type of sexual abuse experienced by the subjects in the sample, since we did not
assume that effects of risk factors for more intrusive and severe types of sexual abuse
(i.e., contact sexual abuse) are identical to effects of risk factors for less intrusive and
less severe types of sexual abuse (i.e., non-contact sexual abuse). Lastly, and only for
descriptive purposes, we coded publication year, the gender of the sample (coded
as a categorical variable), mean age of the sample, the country in which the research
was conducted, and the age cut-off used in a study to define child sexual abuse (see
Appendix 4 - B).
To determine inter-rater agreement, we randomly selected 10 primary studies
(11.36% of the total number of included studies) reporting on 93 risk factors that
were consequently coded by the first, second, and third authors. In assessing interrater reliability, percentages of agreement were calculated in which disagreement was
defined as one or two authors disagreeing with the other author(s).
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Table 4.1. Overview of all Risk Domains and Examples of Risk Factors Classified in each Risk Domain
Risk domain

Examples of risk factors

Parental history of antisocial
behavior/criminal offending
Parental history of abuse

Child has mental, physical, or
behavioral problems

Parents have record of criminal offending; Father is in prison; Parental
history of antisocial behavior; Criminal household member
Parent was sexually abused during own childhood; Mother has
history of child abuse; Mother was often hit by her own mother;
Mother experienced neglect of her own mother
Child was exposed to emotional/physical abuse; Prior physical/
emotional neglect; Prior psychological maltreatment; Prior sexual
abuse
Child has a developmental/learning disorder; child has ADD/ADHD;
Child is deaf; Child has low IQ

Child is female

Child is female

Child has school-related
problems
Problematic family system
functioning
Physical violence in the child’s
home environment
Child (periodically) lived away
from biological parents

Child is not going to school; Child failed a class; Child was expelled
from school; Low school performance
Low family cohesion; High level of family stress; High family anger;
Poor family functioning
Violence between parents; Father is violent towards child or mother;
Mother is violent towards child or mother; Parents hit each other
Child lived in an institution; Child lives in a foster home; Child
experienced at least one out-of-home placement; Child lives away
from the family
Parents show little mutual affection; Trouble between parents;
Parents had unhappy marriage; Extreme conflicts between parents
Father/mother has a psychological disorder; Father/mother has poor
mental or physical health; Parental psychiatric illness
Parental alcoholism/alcohol problems; Parental drug use; Mother is
alcohol/drug dependent; Paternal substance use
Parents are not living together; Mother is a single parent; Presence of
a stepfather/-mother; Child is living with grandparents
Low parental attachment; Lack of physical affection from father;
Mother is not emotionally close to the child; Child has poor relation
with parents
Child has two or fewer good friends; Child did not do well socially at
school; Child is dissatisfied with social life; Child was a victim of peer
assault/bullying
Over protective and over controlling father/mother; Father/
mother has low sense of parenting competence; Father/mother is
psychological cruel; Low quality of communication with children
Low SES; Low family income (< 20,000 US Dollars); Mother/father
unemployed; Family is below poverty line
Mother was younger than 25 years at child’s birth; Mother was older
than 35 at child’s birth; Child has a young father/mother
Mother/father did not complete high school; Mother/father is
illiterate; Low parental education
Child ever used hard drugs/marijuana/alcohol/inhalants (e.g., glue);
Child ever smoked
Parent(s) were immigrated; Child was immigrated

Prior or concurrent forms of child
abuse

Interparental problems (e.g.,
marital conflict)
Parental mental or physical
problems
Parental alcohol/drug use
Child is not living with two
biological parents
Parent-child relationship
problems
Problems in child’s social
relationships
Inadequate parenting behavior

Low family SES
Parental age factors (child having
young or old parents)
Low parental education
Child’s substance use
Child or parent(s) has
immigration status
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Table 4.1. Overview of all Risk Domains and Examples of Risk Factors Classified in each Risk Domain
(Continued)
Risk domain

Examples of risk factors

Religious involvement of the
family

Religious upbringing; Family has religious background; Extreme
degree of involvement in religious activities during childhood;
Strong family religious affiliations
Place of residence is rural; Child grew up in a small town; High
violence community; High crime rate in community
Conservative family/sexual values of father/mother; Negative
maternal pre-pregnancy attitude; Low parental expectations of the
child’s development; Mother believes in supremacy of men over
women
Crowded home; Large household size; More than two children in
family
Child is non-European; Child is African-American/Hispanic/Asian/
Native-American
See Appendix 4 - A

Community-related factors
Unhealthy attitudes, values, &
beliefs of parents

Large family size (2 or more
children)
Child is non-White
Other

The percentual agreement between the three coders was very good (at least 90%
agreement) for the variables type of sexual abuse (90%), domain of risk factor (92.9%),
subdomain of risk factor (96.9%), parent associated with risk factor (i.e., father or
mother figure; 94.9%), and calculated effect size (93.9%). The percentual agreement
was excellent (100%) for the variables percentage of males in the sample, percentage
of Whites in the sample, mean age of the sample, country in which the research was
conducted, and number of risk factors extracted from the primary study.

4.2.4 Calculating Effect Sizes
To quantify the effect of a (possible) risk factor for child sexual abuse (relative to control
subjects who were not sexually abused), we calculated the Pearson product-moment
correlation coefficient as the common effect size for each risk factor reported in each
primary study. Because the reported associations between risk factors and child sexual
abuse were expressed in different forms across primary studies (e.g., correlations,
means and standard deviations, and odds-ratio’s), it was often necessary to transform
study-specific data into correlation coefficients. For these transformations, methods
and formulas of Ferguson (1966), Lipsey and Wilson (2001), and Rosenthal (1994)
were used. In addition, for a correct interpretation of the reported associations, it
was necessary that each correlation coefficient reflected the association between risk
factors and child sexual abuse in the same direction. Therefore, if higher levels of risk
factors (e.g., higher levels of interparental problems, parental alcohol/drug use, or
mental problems of children) were associated with higher levels of child sexual abuse,
a positive sign was assigned to correlation coefficients, whereas a negative sign was
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assigned to correlation coefficients if lower levels of factors were associated with higher
levels of child sexual abuse. For a total of 46 non-significant factors, it was not possible
to calculate a correlation coefficient because necessary statistical information was not
provided in the primary studies. In these instances, we assigned the value of zero to the
coefficient, which is a conservative estimate of the true association (see also, Mullen,
1989). We preferred this method above excluding primary studies due to insufficient
reporting on non-significant risk factors.
To prevent that outlying effect sizes would disproportionally influence parameters
estimated in the statistical analyses, we assessed the presence of outliers by searching
for effect sizes with standardized z scores larger than 3.29 or smaller than -3.29
(Tabachnik & Fidell, 2013). In total, three effect sizes in two risk domains were identified
as an outlier, since the corresponding z values exceeded 3.29. To reduce the influence of
these outliers, the original correlation coefficients were substituted by a new coefficient
that would fall just within the normal range. In this way, a disproportional influence of
the outliers on the parameters to be estimated was reduced.
As recommended by several scholars (e.g., Cooper, 2010; Lipsey & Wilson, 2001),
correlation coefficients should be transformed to their associated Fisher’s z-scores in
meta-analytic research, because correlations are not normally distributed whereas
z-scores have a normal sampling distribution. Therefore, in the final step of calculating
effect sizes, all correlations were transformed in Fisher’s z-scores. After the statistical
analyses were performed, the Fisher’s z-scores were converted back into correlations to
facilitate interpretability.

4.2.5 Analytical Strategy
As we considered the included primary studies to be a random sample of the population
of studies, we used a random-effects approach in our analyses (see, for instance, Van
den Noortgate & Onghena, 2003; Raudenbush, 2009). Most primary studies included in
the present review reported on multiple risk factors that could be classified in different
risk domains, and therefore multiple effect sizes were extracted from the same study
(see Appendix 4 - B for the number of risk factors extracted from each study). It may
be assumed that effect sizes extracted from the same study are more alike than effect
sizes extracted from different studies, because the former may be based on the same
participants, instruments, and/or circumstances in which the research was conducted
(Houben, Van den Noortgate, & Kuppens, 2015). Because of this, it was necessary to
account for interdependency of effect sizes extracted from the same study. This led us
to analyze the effect sizes in a three-level meta-analytic model in which three sources
of variance are considered: Variance between studies (level 3), variance between effect
sizes extracted from the same study (level 2), and sampling variance of the extracted
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effect sizes (level 1) (Cheung, 2014; Hox, 2002; Van den Noortgate, López-López,
Martin-Martinez, & Sánchez-Meca, 2013, 2014). This model allowed us to calculate an
overall effect size and, if significant variance was observed between effect sizes within
studies (level 2) and/or between studies (level 3), to examine variables that may explain
significant variance by extending the model with (possible) moderating variables. Note
that the sampling variance of extracted effect sizes (level 1) is not estimated in this metaanalytic model, but is considered known, and we used the formula of Cheung (2014, pg.
2015) to estimate the parameter that is associated with this source of variance.
As can be seen in Table 4.1, each risk domain comprised qualitatively different types of
risk factors for child sexual abuse. Therefore, we conducted a separate meta-analysis for
each risk domain using the three-level meta-analytic models described above. In total,
we conducted 27 meta-analyses and in each of these, an overall effect size was calculated
and moderator analyses were performed in case of significant variance between effect
sizes within studies (at level 2) and/or between studies (at level 3). All meta-analyses
were conducted in the R environment (version 3.2.0; R Core Team, 2015) by using the
function “rma.mv” of the metafor package (Viechtbauer, 2010). The R syntax was written
so that the three-level structure as described by Cheung (2014) and Van den Noortgate
et al. (2013, 2014) was applied to our meta-analytic models (Wibbelink & Assink, 2015).
The significance of model coefficients was tested two-tailed using the Knapp-Hartung
adjustment (Knapp & Hartung, 2003), meaning that individual coefficients were tested
using a t-distribution and that the omnibus test of all model coefficients (excluding
the intercept) was based on an F-distribution. To determine the significance of the
variance at levels two and three, two separate one-tailed log-likelihood-ratio-tests were
performed in which the deviance of the full model was compared to the deviance of the
model excluding one of the variance parameters. In estimating all model parameters,
the restricted maximum likelihood estimation method was used. Prior to conducting
moderator analyses, we centered each continuous variable around its mean and created
dummy variables for each discrete variable. In all analyses, a five percent significance
level was used.

4.2.6 Missing Data and Sensitivity Analysis
Although we tried to be as exhaustive as possible in our search for primary studies
meeting the inclusion and exclusion criteria, it is possible that relevant studies were
missing in the present review due to limitations in our search strategy or due to different
forms of bias such as publication bias or subjective reporting bias. In determining
whether data was missing, we conducted the funnel-plot-based trim and fill method
(Duval & Tweedie 2000a, 2000b), by using the function “trimfill” of the metafor package
(Viechtbauer, 2010) in the R environment (Version 3.2.0; R Core Team, 2015). This
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method was preferred over other methods for handling missing data in meta-analysis,
mainly because the trim-and-fill method outperforms both Egger’s linear regression
test (Egger, Davey-Smith, Schneider, & Minder, 1997) and Begg and Mazumdar’s Rank
Correlation test (Begg & Mazumdar, 1994) (Nik Idris, 2012). In case of an asymmetrical
distribution of effect sizes (i.e., an asymmetrical funnel plot), the trim-and fill method
improves symmetry of the distribution by imputing estimated effect sizes representing
effects from missing studies. Finally, as a sensitivity analysis, we imputed all missing
effect sizes produced by the trim-and-fill method in our data and recalculated the
overall effect. This procedure was carried out for each of the 27 risk domains.

4.3 Results
4.3.1 Primary Studies
The search procedure resulted in 88 eligible manuscripts describing 89 studies (k),
which were published between 1980 and 2015 (median year of publication was 2003).
Studies were conducted in USA (k = 38), Europe (k = 11), Australia or New Zealand (k =
9), Canada (k = 6), South Africa (k = 6), China (k = 3), Israel (k = 2), Taiwan (k = 2), and in
a number of other countries in various parts of the world (k = 12). The mean age of the
participants was 17.45 years (SD = 9.27) and may seem rather high, but most studies
were retrospective in nature. In total, 1,038 effect sizes were retrieved from the primary
studies, each reflecting the effect of a (possible) risk factor for child sexual abuse (relative
to control subjects who were not sexually abused). The mean number of effect sizes per
study was 11.66 (SD = 14.45). For detailed study characteristics, see Appendix 4 - B.

4.3.2 Overall Mean Effect of the Risk Domains and Heterogeneity in Effect
Sizes
In Table 4.2 an overall mean effect for each of the 27 risk domains is presented in
descending order. Each overall mean effect was estimated using an intercept-only
three-level meta-analytic model and represents the effect of a risk domain for child
sexual abuse (relative to control subjects who were not sexually abused). The overall
mean effect of 19 risk domains was significant and ranged from r = .335 for the risk
domain “Parental history of abuse” to r = .065 for the risk domain “Child’s substance use”.
According to the conventions described by Cohen (1988) for interpreting effect sizes
(r = .1, r = .3, r = .5 indicating small, medium, and large effects, respectively), a medium
sized effect was found for one risk domain (i.e., “Parental history of abuse”), small effects
were found for 17 risk domains, and a very small effect was found for one risk domain
(i.e., “Child’s substance use”). The overall effect of 8 domains did not significantly deviate
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from zero, meaning that an effect of these domains on child sexual abuse may not be
assumed.
Using the same intercept-only three-level models, we estimated the amount of level
2 variance (i.e., variance between effect sizes extracted from the same study) and level
3 variance (i.e., variance between studies) and we assessed the significance of these
variance components by performing two one-tailed log-likelihood-ratio-tests. As can
be seen in the right part of Table 4.2, significant variance within studies was observed
in 23 risk domains and significant variance between studies was observed in 13 risk
domains.

4.3.3 Missing Data and Sensitivity Analysis
We found asymmetric funnel plots for 16 risk domains, indicating that possible bias
was present. For each of these 16 risk domains, trim and fill analyses yielded alternative
estimates of the overall mean effect given in Table 4.3. The overall mean effect of 16 (out
of 27) risk domains was significant, ranging from a moderate effect of r = .335 for the
risk domain “Parental history of abuse” to a small effect of r = -.076 for the domain “Child
is non-White”. The effects of the risk domains “Problematic family system functioning”,
“Child (periodically) lived away from biological parents”, “Parent-child relationship
problems”, and “Low family SES” were reduced to non-significant, whereas the effect of
the domain “Child is non-White” became significant. The negative effect size of this last
domain implies that it should not be regarded as a risk domain.

4.3.4 Moderator Analyses
In a total of 26 risk domains, the variance within and/or between studies was significant
and therefore we proceeded to moderator analyses in these risk domains in order
to find variables that can explain differences in observed effect sizes within and/or
between studies. In these moderator analyses, the three-level models were extended by
including a potential moderator as covariate in the model. Since no significant variation
was observed within or between studies in the risk domain “Child’s substance use”,
we did not perform moderator analyses in this risk domain. Both significant and nonsignificant results of all moderator analyses are presented in Appendix 4 - A, in which
the examined variables are classified into sample descriptors, risk factor characteristics,
and sexual abuse characteristics. To save space, only the significant results are presented
in Table 4.4 and described below.
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(15) Child is not living with two
biological parents
(16) Inadequate parenting
behavior

(11) Interparental problems (e.g.,
marital conflict)
(12) Parental mental or physical
problems
(13) Parent-child relationship
problems
(14) Parental alcohol/drug use

(6) Child has school-related
problems
(7) Problematic family system
functioning
(8) Physical violence in the child’s
home environment
(9) Child (periodically) lived away
from biological parents
(10) Other

55

11

60

18
123

23

8

34

71

23

12

22

6

5

17

15

14

5

49

14

116

43
15

83

22

4

65

18

11

6

(3) Prior or concurrent forms of
child abuse
(4) Child has mental, physical, or
behavioral problems
(5) Child is female

9

4

(1) Parental history of antisocial
behavior/criminal offending
(2) Parental history of abuse

# ES

# Studies

Domain of risk factors

0.132 (0.032)

0.158 (0.021)

0.163 (0.033)

0.168 (0.060)

0.179 (0.041)

0.203 (0.046)

0.204 (0.048)

0.211 (0.065)

0.224 (0.034)

0.240 (0.062)

0.244 (0.049)

0.262 (0.035)

0.266 (0.054)

0.278 (0.026)

0.348 (0.065)

0.068, 0.195

0.117, 0.198

0.097, 0.228

0.044, 0.292

0.098, 0.260

0.105, 0.300

0.106, 0.303

0.044, 0.378

0.152, 0.296

0.116, 0.364

0.139, 0.349

0.192, 0.332

0.159, 0.373

0.226, 0.331

0.203, 0.492

Fisher’s Z
95% CI
(SE)
0.349 (0.213) -0.143, 0.840

Table 4.2. Results for the Overall Mean Effect Sizes of the 27 Risk Domains

1.15
0.24
0.57
30.91
3.70
10.29
7.39
2.97
10.35
1.47
3.26
1.39
2.48
3.94

.260
.256
.239
.235
.220
.208
.201
.200
.177
.166
.162
.157
.131

< .001***
***

< .001***
***

< .001***

< .001***

< .001***

.010*

< .001***

<. 001

.023*

< .001***

< .001***

< .001

< .001***

.030***

.012***

.011***

.006***

.023***

.011

***

.021***

.021**

.000

.020***

.003

.024***

.011***

.008

0.00
35.85
36.44
48.88
76.76

.000
.012+
.008
.023***
.024***

7.907

.003

89.71

.012*

88.157

62.66

.038***

36.24

49.30

.007*

51.09

58.16

.034***

.007***

83.43

.057***

61.28

47.67

.007

.012***

47.52

19.98

49.66

53.20

61.18

92.61

0.00

33.64

19.79

41.27

16.33

51.18

**

0.00

.271

< .001
***

.000

***

90.65

.335

< .001***

.033***

9.35

.335

r

% Var. at Level 2
% Var. at Level 3
% Var. at
level 1
variance level 2
variance level 3
44.34
.115
55.40
0.26
.092***

Sig. Mean
Z (p)
.141
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95

96
61

23

.707

.325

.550

.636

.179

<. 001***

.161

< .001***

.026
*

Sig. Mean
Z (p)
.005**

100.00

.008

.034

.038

.050

24.49

6.10

1.03

2.24

2.96

.065
.062

4.53

.103

2.43

.000
.000
.000
.027+
.002
.000

97.76
20.78
77.44
75.51

.007***
***

.022***

.008**

97.04

0.00

58.79

0.00

.004*

.007

.057***

.022***

.000

.000

.013***

0.00

16.47

78.19

0.00

0.00

0.00

95.47

38.87

21.29

.104

.003

.118

73.65

5.06

.126
.012***

% Var. at Level 2
% Var. at Level 3
% Var. at
level 1
variance level 2
variance level 3
2.00
.031***
49.68
.030*
48.32

r

93

98.60
.000
0.00
-0.013
-0.043, 0.018
.413
-.013 1.40
.020***
(0.015)
Note. # Studies = number of studies; # ES = number of effect sizes; SE = standard error; CI = confidence interval of Fisher’s Z; Sig = Significance; Mean Z = Mean
effect size (Fisher’s Z); r = Mean effect size (Pearson’s correlation); % Var = percentage of variance explained; Level 2 variance = variance between effect sizes from
the same study; Level 3 variance = variance between studies.
+
p < .10; * p < .05; ** p < .01; *** p < .001.

0.008 (0.020) -0.036, 0.052

0.038 (0.061) -0.095, 0.170

0.050 (0.099) -0.204, 0.304

14

14

9

0.050, 0.079

0.062 (0.043) -0.033, 0.157

0.065 (0.005)

0.034 (0.033) -0.037, 0.105

6

5

0.053, 0.156

0.017, 0.220

0.103 (0.068) -0.049, 0.255

0.104 (0.026)

0.119 (0.046)

Fisher’s Z
95% CI
(SE)
0.127 (0.043) 0.040, 0.214

17

12

5

1

1

11

5

(25) Unhealthy attitudes, values, & 4
beliefs of parents
(26) Large family size (2 or more
9
children)
(27) Child is non-White
19

(22) Child or parent(s) has
immigration status
(23) Religious involvement of the
family
(24) Community-related factors

(20) Problems in child’s social
relationships
(21) Child’s substance use

11

5

(18) Parental age factors (child
having young or old parents)
(19) Low parental education

53

29

(17) Low family SES

# ES

# Studies

Domain of risk factors

Table 4.2. Results for the Overall Mean Effect Sizes of the 27 Risk Domains (Continued)
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Table 4.3. Results for the Overall Mean Effect Sizes of the 26 Risk Domains after Conducting Trim and
Fill Analyses
Sig. Mean
r
Z (p)
-

Domain of risk factors

# Studies # ES Fisher’s Z (SE) 95% CI

(1) Parental history of antisocial
behavior/criminal offending
(2) Parental history of abuse

-

-

9

16

0.192 (0.085)

0.010, 0.374

.040*

.190

(3) Prior or concurrent forms of child
abuse
(4) Child has mental, physical, or
behavioral problems
(5) Child is female

25

75

0.318 (0.025)

0.268, 0.369 <.001

***

.309

28

97

0.316 (0.047)

0.223, 0.409 <.001***

.306

53

128

0.177 (0.039)

0.101, 0.254 <.001***

.175

(6) Child has school-related problems

5

18

0.197 (0.061)

0.068, 0.326

.005**

.194

59

0.111 (0.074) -0.036, 0.259

.136

.111

(7) Problematic family system
18
functioning
(8) Physical violence in the child’s
home environment
(9) Child (periodically) lived away from 7
biological parents
(10) Other
13

-

-

-

-

-

8

0.150 (0.067) -0.008, 0.308

24

0.219 (0.050)

(11) Interparental problems (e.g., marital conflict)
(12) Parental mental or physical
25
problems
(13) Parent-child relationship problems 9

-

(14) Parental alcohol/drug use

26

(15) Child is not living with two
biological parents
(16) Inadequate parenting behavior
(17) Low family SES

-

-

.059+

.149

0.115, 0.324 <.001***

.216

-

-

-

77

0.140 (0.044)

0.052, 0.229

.002**

.139

25

0.133 (0.065)

0.000, 0.268

.050

.134

74

0.261 (0.038)

0.185, 0.337 <.001***

.255

42

140

0.107 (0.024)

0.060, 0.154 <.001

.107

-

-

41

68

(18) Parental age factors (child having
young or old parents)
(19) Low parental education

-

-

28

68

(20) Problems in child’s social
relationships
(21) Child’s substance use

-

-

-

-

-

-

-

-0.008 (0.050) -0.108, 0.093
-

-

***

.877

-

-.008
-

0.089, 0.202 <.001***

.144

-

-

-

-

-

-

-

-

0.145 (0.028)

(22) Child or parent(s) has immigration
2
status
(23) Religious involvement of the family -

15

0.191 (0.138) -0.105, 0.487

-

-

-

-

-

(24) Community-related factors

-

-

-

-

-

-

(25) Unhealthy attitudes, values, &
beliefs of parents
(26) Large family size (2 or more
children)
(27) Child is non-White

-

-

-

-

-

-

-

-

-

-

-

-

25

104

-0.076

-0.139, -0.014

.188

.017*

.189

-.076

Note. # Studies = number of studies; # ES = number of effect sizes; Fisher’s Z = Mean effect size (Fisher’s Z); SE =
standard error; CI = confidence interval; Sig = significance; r = Mean effect size (Pearson’s correlation).
Dashes indicate a symmetrical distribution of effect sizes in a risk domain, meaning that trimming and filling
of effect sizes were not necessary.
+
p < .10; * p < .05; ** p < .01; *** p < .001.

97

04

98

# Studies # ES

Intercept (95% CI) /
Mean Z (95% CI)

1

Mixed (contact and/or
non-contact sexual abuse)

1

1

8

1

2

6

8

8

7

7

Physical disability/
problems (RC)

Externalizing problems

Internalizing problems

Cognitive problems

Subdomain of risk factors

Risk factor characteristics

9

9

10

28

+

.203

Mean r

-0.113 (-0.483, 0.257)

0.411 (0.109, 0.714)*

0.961 (0.448, 1.475)**

0.234 (0.097, 0.372)**

0.227 (0.096, 0.358)**

0.048 (-0.082, 0.177)
0.055 (-0.093, 0.202)

.230

0.177 (0.052, 0.302)**

-0.524 (-0.772, -0.276)**

0.755 (0.199, 1.311)*

-0.503 (-0.929, -0.076)*

β (95% CI)

.223

.342

***

0.356 (0.231, 0.482)

.178

0.180 (0.059, 0.300)**

.745

-0.296 (-0.666, 0.073)+ -.288

0.206 (-0.007, 0.419)

(4) Child has mental, physical, or behavioral problems

Father-related risk factors

Parent associated with risk
factor
Mother-related risk factors
(RC)

Risk factor characteristics

4

1

Non-contact sexual abuse

(2) Parental history of abuse

3

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

(1) Parental history of antisocial behavior/criminal offending

Moderator variables

Table 4.4. Significant Results for Continuous and Categorical Moderators (Bivariate Models)

F(3, 52) = 2.925

F(1, 7) = 25.008

F(2, 6) = 11.941

F (df1, df2)a

.042*

.002**

.008**

pb

.011***

.000

.044***

Level 2
variance

.032***

.058+

.000

Level 3
variance
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30

67

# Studies # ES

1

4

Non-contact sexual abuse

Mixed (contact and/or
non-contact sexual abuse)

Father-related risk factors

Parent associated with risk
factor
Mother-related risk factors
(RC)

(14) Parental alcohol/drug use

Father-related risk factors

Parent associated with risk
factor
Mother-related risk factors
(RC)

Risk factor characteristics

5

7

6

13

(12) Parental mental or physical problems

4

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

7

19

16

33

5

2

10

0.064 (-0.077, 0.204)

0.197 (0.069, 0.325)**

0.045 (-0.091, 0.181)

0.219 (0.102, 0.337)***

0.284 (0.160, 0.407)***

-0.033 (-0.208, 0.142)

0.156 (0.031, 0.280)
*

0.183 (0.102, 0.265)***

Intercept (95% CI) /
Mean Z (95% CI)

(11) Interparental problems (e.g., marital conflict)

Percentage of Whites

Sample descriptors

(5) Child is female

Moderator variables

.064

.194

.045

.216

.277

-.033

.155

-

Mean r

-0.134 (-0.238, -0.029)*

-0.174 (-0.271, -0.077)***

0.128 (-0.047, 0.303)

-0.189 (-0.330, -0.047)*

0.003 (0.001, 0.005)**

β (95% CI)

F(1, 24) = 6.984

.007***

.022***

.033***

F(1, 47) = 12.975 <.001*** .014***

.014**

.008+

.004**

F(2, 14) = 5.817

.015*

Level 3
variance

.020*

Level 2
variance

.031***

pb

F(1, 65) = 10.599 .002**

F (df1, df2)a

Table 4.4. Significant Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

Risk Factors for Sexual Victimization of Children | Chapter 04

04

99

100

# Studies # ES

Intercept (95% CI) /
Mean Z (95% CI)

4

19

Non-contact sexual abuse

Mixed (contact and/or
non-contact sexual abuse)

2

14

Non-contact sexual abuse

Mixed (contact and/or
non-contact sexual abuse)

12

2

12

Contact sexual abuse (RC)

Non-contact sexual abuse

Mixed (contact and/or
non-contact sexual abuse)

Type of sexual abuse

Sexual abuse characteristics

(19) Low parental education

15

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

(17) Low family SES

16

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

30

5

26

19

4

28

51

13

56

.098

.140

.095

.193

Mean r

0.076 (0.005, 0.146)*

-0.026 (-0.150, 0.098)

0.149 (0.075, 0.222)
***

0.186 (0.060, 0.313)**

.076

-.026

.148

.184

-0.222 (-0.425, -0.171)* -.218

0.098 (-0.022, 0.218)

0.141 (0.088, 0.194)***

0.095 (0.012, 0.177)*

0.195 (0.139, 0.251)***

(15) Child is not living with two biological parents

Moderator variables

-0.073 (-0.169, 0.024)

-0.175 (-0.283, -0.067)**

0.088 (-0.080, 0.256)

-0.319 (-0.494, -0.145)***

-0.054 (-0.121, 0.014)

-0.100 (-0.171, -0.029)**

β (95% CI)

pb

F(2, 58) = 6.047

F(2, 48) = 7.532

.004**

.001**

F(2, 117) = 4.574 .012*

F (df1, df2)a

Table 4.4. Significant Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)

.010***

.020***

.011***

Level 2
variance

0.011**

.040**

.008***

Level 3
variance
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# Studies # ES

1

11
3

8

3

12

0.185 (0.005, 0.365)

-0.007 (-0.182, 0.168)

0.062 (-0.010, 0.133)+

Intercept (95% CI) /
Mean Z (95% CI)

.183

-.007

-

Mean r

0.192 (0.135, 0.249)***

0.002 (0.001, 0.004)*

β (95% CI)

Level 2
variance

.012***

pb

.011*

F(1, 12) = 54.046 <.001*** .000

F(1, 10) = 9.796

F (df1, df2)a

.056**

.000

Level 3
variance

Note. # Studies = number of studies; # ES = number of effect sizes; Mean Z = Mean effect size (Fisher’s Z); CI = confidence interval; Mean r = Mean effect size
(Pearson’s correlation); β = estimated regression coefficient; Level 2 variance = residual variance between effect sizes from the same study; Level 3 variance =
residual variance between studies.
a
Omnibus test of all regression coefficients in the model.
b
P-value of the omnibus test.
*
p < .05; ** p < .01; *** p < .001.

Child living in a rural
environment (RC)
High violence / crime rate
in community

Subdomain of risk factors

Risk factor characteristics

(24) Community-related factors

Percentage of males

Sample descriptors

(22) Child or parent(s) has immigration status

Moderator variables

Table 4.4. Significant Results for Continuous and Categorical Moderators (Bivariate Models) (Continued)
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Sample descriptors
In the risk domain “Child is female”, we found that the effect of this domain for child
sexual abuse increased as the percentage of Whites in samples increased. Further, we
found that the effect of the risk domain “Child or parent(s) has immigration status”
increased as the percentage of males in samples increased.
Risk factor characteristics
In the risk domains “Parental history of abuse”, “Parental mental or physical problems”,
and “Parental alcohol/drug use”, we found a moderating effect of the parent associated
with risk factors. In these three risk domains, the results revealed not only a larger mean
effect of mother-related risk factors relative to father-related risk factors, but also that the
mean effects of the father-related risk factors were not significant (i.e., did not significantly
deviate from zero). As for the subdomain of risk factors, we found a moderating effect
in the primary domains “Child has mental, physical, or behavioral problems” and
“Community-related factors”. In the former, the mean effect of externalizing problems
was larger than the mean effect of physical disabilities/problems. In the latter, the mean
effect of risk factors reflecting a high violence/crime rate in the community was larger
than the non-significant mean effect of factors reflecting the rural environment in which
the child is living.
Sexual abuse characteristics
A moderating effect of the type of child sexual abuse was found in several risk domains.
First, in the domain “Parental history of antisocial behavior/criminal offending”, we found
a larger mean effect of the mixed category of sexual abuse (comprising risk factors
associated with contact and/or non-contact sexual abuse) relative to the mean effect of
contact sexual abuse, which did not significantly deviate from zero. The mean effect of
non-contact sexual abuse was also not significant in this domain. Second, in the domain
“Interparental problems”, we found that the non-significant mean effect of non-contact
sexual abuse was smaller than the mean effect of contact sexual abuse. Third, a smaller
mean effect of non-contact sexual abuse relative to the mean effect of contact sexual
abuse was found in the domain “Child is not living with two biological parents”. Fourth,
in the domain “Low family SES”, a smaller (and even a significant negative) mean effect
was found for non-contact sexual abuse relative to the non-significant mean effect of
contact sexual abuse. Lastly, a smaller (and nonsignificant) mean effect of non-contact
sexual abuse relative to the mean effect of contact sexual abuse was found in the
domain “Low parental education”.
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4.4 Discussion
Over the past decades, an increasing amount of research has been directed to
determining risk factors for child sexual abuse victimization, with important implications
for the knowledge we have about the etiology of child sexual abuse victimization as well
as the development and improvement of risk assessment procedures and intervention
strategies aimed at preventing (the recurrence of ) child sexual abuse. The present metaanalytic review was aimed at determining the mean effect sizes of a number of different
risk domains (i.e., groups of more or less similar risk factors) for child sexual abuse, and
at identifying moderators of each overall effect. We extracted 1,038 effects of possible
risk factors from 89 studies and classified each risk factor into one of 27 risk domains.
In addition, we coded several sample descriptors, risk factor characteristics, and sexual
abuse characteristics. Three-level meta-analytic models were used to estimate the
overall mean effect of each risk domain and to identify moderating variables of this
effect. In total, we conducted 27 separate meta-analyses.

4.4.1 Overall Mean Effect of Risk Domains
A significant overall mean effect was found for 19 of the 27 risk domains, ranging from r =
.065 (for the risk domain “Child’s substance use”) to r = .335 (for the risk domain “Parental
history of abuse). The largest overall effects (r > .250) were found for the risk domains
“Parental history of abuse”, “Prior or concurrent forms of child abuse”, “Child has mental,
physical, or behavioral problems”, and “Child is female”. The overall mean effect of eight
risk domains (i.e., “Parental history of antisocial behavior/criminal offending”, “Child or
parent(s) has immigration status”, “Religious involvement of the family”, “Communityrelated factors”, “Unhealthy attitudes, values, & beliefs of parents”, “Large family size
(2 or more children)”, and “Child is non-White”) were not significant, suggesting that
these domains should not be considered as risk domains for child sexual abuse. In
general, these results reveal that risk factors in different domains contribute to the
occurrence (or recurrence) of child sexual abuse, implying that multiple risk domains
are involved in child sexual abuse. These results are in line with Stith et al. (2009) who
meta-analytically reviewed the literature on effects of risk factors for two other forms of
child maltreatment (child physical abuse and child neglect), and concluded that child
maltreatment should be examined in a multi-factorial perspective, since risk factors
at different levels contribute to child maltreatment. Our results also support Belsky’s
(1993) developmental-ecological perspective on the etiology of physical child abuse
and neglect in which he argued that these two forms of abuse are determined by
different risk factors operating at multiple levels of analysis.
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When taking a closer look at the overall mean effects of the risk domains, it becomes
clear that both child-related as well as parent- and family-related risk factors contribute
importantly to child sexual abuse. The largest effect (r = .335) was found for the risk
domain “Parental history of abuse”, indicating that children of parents who themselves
were exposed to child abuse or neglect during their own childhood are at significant
risk to become a victim of sexual abuse. This may be explained by intergenerational
transmission of maltreatment, as Widom, Czaja, and DuMont (2015) recently showed
in their prospective 30-year follow-up study that children of parents with histories of
childhood abuse and neglect are more likely to report being neglected and sexually
abused than matched comparisons. However, as noted by Widom et al., theories and
empirical research on intergenerational transmission of child maltreatment have
largely focused on the transmission of specifically physical abuse, and much remains
unclear about the mechanisms underlying the transmission of sexual abuse. This lack of
knowledge is also due to serious methodological limitations that many studies on the
intergenerational transmission of general child maltreatment suffer from (e.g., Ertem,
Leventhal, & Dobbs, 2000). Therefore, more studies are needed to further unravel the
transmission of sexual abuse. Further, it must be noted that the perpetrator of child
sexual abuse maybe someone else than the parent(s) of the juvenile, as the risk factors
in this particular risk domain do not refer to a specific type of perpetrator.
Interesting is also the effect (r = .271) of the risk domain “Prior or concurrent forms of
child abuse”, confirming that sexual abuse is often accompanied by other forms of child
abuse, such as physical abuse and neglect. The comorbidity of child sexual abuse with
other types of abuse has also been found by other scholars (e.g., Dong, Anda, Dube, Giles,
& Felitti, 2003; Kinard, 1994) and was referred to by Higgins and McCabe (2000) as multitype maltreatment. The next strongest effects were found in risk domains comprising risk
factors associated with children reflecting different types of child problems (i.e., mental,
physical, behavioral, and school problems). It is easy to imagine that different kinds of
child problems make children more dependent upon help from others (mostly adults),
thereby increasing the child’s vulnerability to victimization. What may be encouraging is
that some child-related problems are dynamic in nature and can therefore be addressed
in interventions to reduce these problems and, consequently, reduce the risk for future
victimization of sexual abuse. However, one should acknowledge that not all childrelated problems are readily changeable. For instance, a child’s mental disability may
be the underlying cause of a number of child-related problems (e.g., low school grades
or other mental problems) and if at all possible, difficult to address in interventions. In
contrast to these child-related problems, the risk domain regarding the female gender
of the child is static and unchangeable in interventions, but because of the rather strong
effect, it is an important factor that should be assessed in risk assessment instruments.
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Although the current results confirm that the prevalence of child sexual abuse is
significantly higher in females than in males (see also the reviews of Barth, Bermetz,
Heim, Trelle, & Tonia, 2013; Pereda, Guilera, Forns, & Gomez-Benito, 2009; Stoltenbergh,
Van IJzendoorn, Euser, & Bakermans-Kranenburg, 2011), it must be acknowledged that
a considerable number of male children becomes the victim of sexual abuse as well.
However, many primary studies on risk factors for child sexual abuse have focused
predominantly on females, and therefore, future research on risk factors for male child
sexual abuse is required.
Continuing down the list of overall mean effects of the risk domains, we see risks
associated with the child, parent(s), family system, home environment, or interaction
between these systems. This supports the notion of Belsky (1993) that risks in children
and parents as well as risks in the broader context in which child development and
parenting is embedded influence child maltreatment, making it necessary that child
sexual abuse is examined from a multi-factorial perspective. The results of the present
review revealed that most risks are associated with parent(s) or the interactions with
parents, such as marital conflict, mental or physical problems, substance use, and
inadequate parenting behavior. This may not be surprising since parents form one of
the social structures most proximal to the child (Bronfenbrenner, 1979; Bronfenbrenner
& Morris, 1998) and thus play an important role in whether or not a child will be a victim
of sexual abuse. After all, it is the primary role of parents or other caretakers to foster
and maintain a caring environment in which a child can achieve its full developmental
potential without the child being harmed by any form of abuse or neglect.
In comparing the effects of the risk domains observed in the present review to
effects of risk factors for other forms of child abuse, differences can be observed. Stith
and colleagues (2009) conducted a series of meta-analyses of the effects of risk factors
for child physical abuse and child neglect and found that the parent’s perception of the
child as a problem as well as parental anger/hyper-reactivity are among the strongest
risk factors for both forms of abuse. The other strongest risk factors for neglect (i.e., high
parental stress, low parental self-esteem, poor parent-child relationship) and physical
abuse (i.e., high family conflict, low family cohesion, parental anxiety) are parent- or
family-related, or concern the parent-child relationship. In contrast, we found that a
number of child-related risk domains are among the domains most strongly associated
with child sexual abuse (i.e., “Child has mental, physical, or behavioral problems”, “Child is
female”, “Child has school-related problems”), next to the risk domains “Parental history
of abuse” and “Prior or concurrent forms of child abuse”. Although our risk domains
conceptually differ from the risk factors described by Stith et al., it is clear that there
are differences in the risk factors (or risk domains) most strongly related to child sexual
abuse, neglect, and child physical abuse.
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Despite these differences, our results underline the importance of an ecological
perspective on the etiology of child sexual abuse, similar to Belsky’s (1980) ecological
perspective on the broader concept of child maltreatment. In particular, the importance
of both the ontogenetic system and the microsystem as formulated by Belsky are
reflected in the risk domains with the strongest effects as estimated in the present
review. This may not be surprising since most primary studies on risk factors for child
sexual abuse are directed on studying the risks most proximal to children, for which
the largest effects can be expected. These risks comprise fundamental characteristics of
the child (the ontogenetic system) and characteristics of relationships and interactions
between children and their immediate surroundings (the microsystem). We found a (nonsignificant) smaller overall effect of community-related factors (the exosystem) and this
may be not surprising since these factors are more distal to children and are therefore
assumed to be less influential in the abuse process. However, since there is a scarcity of
primary studies examining the effect of both community-specific characteristics (the
exosystem) and characteristics of the culture and society in which children and their
families are embedded (the macrosystem), we cannot draw firm conclusions on these
aspects of Belsky’s ecological model.
The results of the trim and fill analyses indicated that there may have been missing
studies in 16 of the 27 meta-analyses, implying that the true overall mean effects of
16 risk domains may be different than the effects estimated in our meta-analyses.
After performing trim and fill analyses and re-estimating overall mean effects, we
found a higher overall mean effect of six risk domains (i.e., large effect sizes seemed
underrepresented in the data) and a lower overall mean effect of ten risk domains (i.e.,
small effect sizes seemed underrepresented in the data; see Table 4.3). For 8 of the 16 risk
domains, the difference between the re-estimated overall mean effect and the original
effect was rather small (smaller than 0.05), whereas this difference was more considerable
for the other eight risk domains (larger than 0.05). Although the re-estimated effects
should not be interpreted as true mean effects because of limitations of the trim and
fill analysis (see, for instance, Egger, Davey-Smith, & Altman, 2001; Nakagawa & Santos,
2012; Peters, Sutton, Jones, Abrams, & Rushton, 2007; Terrin, Schmid, Lau, & Olkin, 2013),
we should acknowledge that there may be a bias in the estimated overall mean effects
of several risk domains. Therefore, in interpreting the effects of risk domains relative to
effects of other risk domains, this bias should be born in mind.
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4.4.2 Variables Moderating the Overall Mean Effect of Risk Domains
First, we found that subgroups of (more or less) similar risk factors within two primary
risk domains do not share the same mean effect. In the primary risk domain “Child has
mental, physical, or behavioral problems”, we found a larger mean effect of risk factors
related to externalizing problems relative to the mean effect of risk factors related to
physical disabilities/problems. In the primary risk domain “Community-related factors”,
we found a larger mean effect of risk factors related to high violence/crime rate in the
community relative to the non-significant mean effect of risk factors related to growing
up in a rural environment. This implies that the estimated overall mean effects of these
two primary risk domains do not represent all risk factors categorized in these domains
equally well, and this should be accounted for in interpreting the overall mean effects.
Further, we found a moderating effect of the type of parent in the risk domains “Parental
history of abuse”, “Parental mental or physical problems”, and “Parental alcohol/drug
use”. In these three risk domains, the results showed that mother-related risk factors
were more strongly associated with victimization of child sexual abuse than fatherrelated risk factors of which the mean effect was not even significant. These findings
imply that a child’s safety in the context of child sexual abuse is especially affected by
problems related to the mother. It seems not only that mothers play an important role
in protecting their children against sexual victimization, but also that this protection is
negatively affected by a number of different maternal problems.
As for sexual abuse characteristics, we found a moderating effect of the type of
sexual abuse in five risk domains. In these domains, we consistently found a lower mean
effect of risk factors associated with non-contact sexual abuse relative to the mean
effect of risk factors associated with contact sexual abuse. In the risk domain “Low family
SES”, we even found a significant negative mean effect of risk factors associated with
non-contact sexual abuse, but this effect was only based on four effect sizes (extracted
from two studies), and therefore concluding that a low family SES is associated with
less non-contact child sexual abuse may be unwarranted. Furthermore, in the domain
“Parental history of antisocial behavior/criminal offending”, we found a significantly
stronger effect of risk factors associated with the mixed category of sexual abuse (i.e.,
contact and/or non-contact sexual abuse) relative to risk factors associated with contact
sexual abuse, but this effect was only based on one effect size extracted from one study.
In sum, a number of risk domains proved to be more predictive of contact sexual abuse
relative to non-contact sexual abuse. The former is often more severe than the latter,
and most perpetrators may rather proceed to non-contact relative to contact sexual
abuse, making forms of non-contact sexual abuse less specific phenomena that are
more difficult to predict. On the other hand, Pereda et al. (2009) did not find a difference
in worldwide prevalence between contact and non-contact sexual abuse and this, in
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combination with the rather small number of effect sizes in most moderator analyses,
warrants future research on differences in risk factors between contact and non-contact
sexual abuse.
Finally, we found an increasing effect of the risk domain “Child is female” as
percentages of Whites in samples increased, and that the effect of the risk domain
“Child or parent(s) has immigration status” increased as percentages of males in samples
increased. On the other hand, and just as important, we did not find a moderating effect
of gender and ethnicity in most risk domains, suggesting that the effect of most risk
domains is equally strong for males, females, and different ethnic groups.

4.4.3 Study Limitations
An important limitation of the present review is that we cannot be sure that our sample
of included studies is fully representative of all studies on risk factors for child sexual
abuse that have been carried out until today. In our search strategy, we tried to be as
exhaustive as possible, but, as already mentioned by Stith et al. (2009), a vast volume
on the subject of child maltreatment is available and this also accounts for child sexual
abuse in specific. In our key-words based search of a number of electronic databases,
one of the search components of the syntax specifically referred to the concept of risk
(see the Methods section), because the present review was directed on the effect of
risk factors. However, a substantial number of relevant primary studies is not indexed
using a keyword directly related to the concept of risk factors, making it more difficult
to identify these relevant studies. This may be due to the fact that a theoretical model
like the risk-need-responsivity model (Andrews & Bonta, 2010; Bonta & Andrews, 2007,
2010; Andrews, Bonta, & Hoge 1990) has not yet been widely introduced in research
on child maltreatment. To overcome this problem, we used three complementary
search strategies (see Methods section), but we may have missed relevant studies.
Consequently, our results may be biased, as trim and fill analyses indeed indicated that
bias may have played a role in estimating the overall effects of 16 risk domains.
A second limitation is that the within and/or between study variance in each of the
27 meta-analyses could not be fully explained by the moderating variables we chose
to examine. As we chose to examine only a select number of variables as possible
moderators of the overall mean effect of each risk domain, it is possible that we missed
other risk factor, sample, research design, or sexual abuse characteristics that are
important in explaining within and/or between study variance.
Third, many of the primary studies assessed the participant’s history of sexual
abuse by using self-report and thus, only participants willing to disclose their history
of being sexually abused were identified in these studies. In addition, it may be difficult
for participants to recall (details of ) the moment of abuse because of the traumatic
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nature of the experience or simply because of the time elapsed between the moment
of abuse and the self-report of it. This may have resulted in an underestimate of the
true prevalence of child sexual abuse in the primary studies, which in turn may have
influenced the magnitude of effect sizes. Besides the method of assessment, different
definitions of child sexual abuse are used in primary studies. Although we distinguished
contact from non-contact sexual abuse, these are rather broad categories which both
comprised different forms of sexual abuse. As a result, the present results do not reveal
which form of sexual abuse is best predicted by different domains of risk factors, and
this is a challenge for future research.
Fourth, the present review does not permit conclusions about (the direction of )
causality, because of the non-experimental nature of the present review. In extracting
effect sizes from primary studies we focused on antecedents of child sexual abuse, but we
cannot assure that, for instance mental, physical, or behavioral problems are risk factors
rather than outcomes of sexual abuse (see also the inclusion and exclusion criteria in the
Methods section). Furthermore, in the present review, we only estimated overall mean
associations between separate domains of risk factors and child sexual abuse, but there
may be specific combinations of two or more risk domains that are especially predictive
of child sexual abuse, and determining this is an important direction for future research.
Finally, as can be seen in Table 4.2, the estimated overall mean effect of a number of risk
domains was based on a rather small number of effect sizes and this hampers the ability
to draw firm conclusions about the significance and magnitude of the effects of these
domains. Furthermore, as can be seen in Table 4.4 and Appendix 4 - A, a substantial
number of (categories of ) variables examined in the moderator analyses was also based
on a small number of effect sizes, limiting the statistical power in the analyses to detect
moderating influences. Consequently, we decided not to examine multiple moderators
in one meta-analytic model.

4.4.4 Clinical Implications
A number of suggestions for clinical practice can be derived from the present review.
First, the results showed that child sexual abuse, just like other forms of child abuse
(e.g., Belsky, 1993; Stith et al., 2009) is associated with risk factors in different domains.
It is therefore important that a multifactorial approach be used in risk as well as needs
assessment instruments to not only properly estimate a juvenile’s risk for becoming a
victim of sexual abuse, but also to assess which dynamic risk factors need to be addressed
in (preventive) interventions. Consequently, for interventions to be most effective in
preventing (recurrent) victimization of child sexual abuse, a multifactorial approach in
interventions is warranted in which all determined needs are properly addressed. In this
way, the risk and need principles of the RNR model (Andrews & Bonta, 2010; Bonta &
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Andrews, 2007, 2010; Andrews, Bonta, & Hoge 1990) that has proven its success in the
field of criminal justice (e.g., Andrews, Zinger, Hoge, Bonta, Gendreau, & Cullen, 1990;
Dowden & Andrews, 1999a, 1999b; Koehler, Lösel, Akoensi, & Humphreys, 2012), can be
applied to the practice of child protection.
Second, as child sexual abuse often comes with other forms of child abuse (Dong,
Anda, Dube, Giles, & Felitti, 2003; Higgins & McCabe, 2000; Kinard, 1994), and because
there are differences in (effects of ) risk factors for child sexual abuse and (effects of ) risk
factors for other forms of child abuse, it is important that the different child abuse forms
are assessed and treated separately, using proper risk and needs assessment instruments
for each type. In addition, in assessment instruments as well as in interventions or
prevention strategies, mental and/or physical problems of especially the mother should
get attention. Our results suggest that in risk assessment, clinicians should rather pay
attention to a mother’s history of child abuse relative to a father’s history of child abuse,
since we only found a significant association of the former with child sexual abuse.
However, this last finding was based on a small number of effect sizes and in general,
the role of the father in a child’s victimization of sexual abuse has not been extensively
examined, and therefore more research is needed on this issue.
Third, clinicians should pay attention to risk factors related to the child, the parents, the
family, and the community, instead of focusing merely on risk factors related to the child
or one of the social structures influencing the child’s environment. As for communityrelated risk factors, the overall mean effect was close to zero and not significant, but
the results of the moderator analyses showed that a high rate of violence and crime
in communities increases the chance of child sexual abuse. This finding indicates the
need for future research on the influence of communities, and suggests that policy
and community interventions aimed at reducing violence and crime in communities
might reduce the risk of children to become victims of sexual abuse (see also Van Dijken,
Stams, & De Winter, 2016).
As a final implication for clinical practice, our results suggest that rather general risk
and needs assessment instruments in which risk factors are equally weighed can be
used for different groups of juveniles (i.e., boys, girls, and juveniles with different ethnic
backgrounds). However, because we found moderating effects of gender and ethnicity
in two risk domains (i.e., “Child is female” and “Child or parent(s) has immigration status”),
it is to be expected that the weighing of (at least) two risk domains in estimating the risk
for sexual abuse should not be the same across different groups of juveniles. Therefore,
implementing one general assessment strategy for different groups of juveniles does
not seem the optimal approach to risk and needs assessment. In addition, and as
stressed by other scholars (e.g., Assink, Van der Put, Hoeve, De Vries, Stams, & Oort,
2015; Van der Put, Deković, Stams, Van der Laan, Hoeve, & Amelsfort; 2011; Van der Put,
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Deković, Hoeve, Stams, Van der Laan, & Langewouters, 2014), it is still most important
to validate assessment instruments in different populations, so that in each population,
risk factors are properly weighed in assessment strategies to produce the optimal risk
estimate.

4.5 Conclusion
To our knowledge, this is the first meta-analytic review in which the overall effect of
multiple domains of risk factors for child sexual abuse is estimated. Our results revealed
an association with child sexual abuse of 19 risk domains, indicating that multiple
risk domains have a more or less important role in victimization of child sexual abuse.
The largest overall effects (r > .250) were found for the risk domains “Parental history
of abuse”, “Prior or concurrent forms of child abuse”, “Child has mental, physical, or
behavioral problems”, and “Child is female”. These results indicate that a multifactorial
approach is needed in both risk and needs assessment as well as in interventions to
prevent (recurrent) victimization of child sexual abuse. The results also showed that
mental or physical problems of mothers, as opposed to mental or physical problems of
fathers, are associated with child sexual abuse. A similar effect was found for parental
history of abuse, but because this risk domain comprised a small number of effect sizes,
we cannot be firm on this point yet. Further, in most risk domains, the results did not
reveal evidence of a moderating effect of gender and ethnicity, implying that the effects
of most risk domains are the same for different groups of juveniles. The results of the
current review provide valuable insights for the development and improvement of both
assessment procedures and intervention strategies.
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# Studies # ES

Intercept (95% CI) /
Mean Z (95% CI)

1

Mixed (contact and/or noncontact sexual abuse)

5

Percentage of Whites

1

Father-related risk factors

3
2

Contact sexual abuse (RC)

Mixed (contact and/or noncontact sexual abuse)

Type of sexual abuse

Sexual abuse characteristics

4

Mother-related risk factors (RC)

Parent associated with risk factor

Risk factor characteristics

5

Percentage of males

Sample descriptors

(2) Parental history of abuse

1

Non-contact sexual abuse

3

7

1

8

10

10

1

2

6

5

3

3

9

4

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

Percentage of Whites

Percentage of males

Sample descriptors

0.230 (-0.019, 0.480)+

0.446 (0.243, 0.649)

***

-0.113 (-0.483, 0.257)

0.411 (0.109, 0.714)*

0.326 (0.148, 0.504)**

0.389 (0.232, 0.545)***

0.961 (0.448, 1.475)
**

-0.001 (-0.006, 0.005)

-

-0.216 (-0.537, 0.106)

-0.524 (-0.772, -0.276)**

-0.001 (-0.007, 0.006)

0.755 (0.199, 1.311)*

-0.503 (-0.929, -0.076)*

-

.745

-0.296 (-0.666, 0.073)+ -.288

0.206 (-0.007, 0.419)+

.203

-0.003 (-0.008, 0.001)

-

*

0.214 (0.075, 0.354)

0.007 (-0.004, 0.018)

-

Mean r β (95% CI)

0.292 (-0.149, 0.733)

(1) Parental history of antisocial behavior/criminal offending

Moderator variables

F(1, 8) = 2.394

F(1, 7) = 25.008

F(1, 8) = 0.045

F(1, 8) = 0.112

F(2, 6) = 11.941

F(1, 3) = 5.290

F(1, 7) = 2.213

F (df1, df2)a

.160

.002**

.838

.747

.008**

.105

.180

pb

.031***

.000

.034***

.029***

.044***

.008

***

.088***

.000

.058+

.004

.000

.000

.000

.076

Level 2
Level 3
variance variance

Appendix 4 – A: Significant and Non-Significant Results for Continuous and Categorical Moderators (Bivariate Models)
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11

Percentage of Whites

6
6
4
1

Physical neglect

Emotional/Psychological abuse

Emotional neglect

Sexual abuse

2
7

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)
19

5

37

2

8

10

11

22

30

12

Percentage of Whites

Subdomain of risk factors

Risk factor characteristics

20

Percentage of males

Sample descriptors
43

78

(4) Child has mental, physical, or behavioral problems

11

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

14

Physical abuse (RC)

Subdomain of risk factors

Risk factor characteristics

18

Percentage of males

Sample descriptors
65

# Studies # ES

(3) Prior or concurrent forms of child abuse

Moderator variables

0.073 (-0.003, 0.148)+

.312

0.303 (0.092, 0.514)**

0.259 (0.138, 0.380)***

0.260 (0.185, 0.335)***

0.246 (0.141, 0.352)***

0.287 (0.222, 0.351)***

-

-

.254

.242

.279

0.001 (-0.006, 0.008)

0.001 (0.000, 0.001)+

-0.027 (-0.106, 0.052)

-0.040 (-0.136, 0.055)

0.157 (0.005, 0.310)*

.387

***

0.408 (0.255, 0.561)

0.016 (-0.066, 0.097)

.260

0.266 (0.184, 0.348)***

0.323 (0.248, 0.398)

0.037 (-0.036, 0.110)

.279

0.000 (-0.002, 0.001)

0.001 (-0.001, 0.003)

***

.245

-

-

Mean r β (95% CI)

0.287 (0.215, 0.360)***

0.250 (0.194, 0.306)
***

0.273 (0.219, 0.328)***

0.278 (0.224, 0.332)***

Intercept (95% CI) /
Mean Z (95% CI)

F(3, 52) = 2.925

F(1, 41) = 0.026

F(1, 76) = 3.275

F(2, 58) = 0.496

F(4, 48) = 1.968

F(1, 28) = 0.262

F(1, 63) = 0.833

F (df1, df2)a

.124***
.032***

.008***
.019***
.007***

.008***

.007***
.002***
.011***

.365
.613
.115

.612

.074+
.873
.042*

.069***

.008**

.004**

.000

.008***

Level 2
Level 3
variance variance

pb
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113

04

114
9

7

2
6

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

30

Percentage of Whites

10
18

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

4
3

Percentage of males

Percentage of Whites

Sample descriptors

(6) Child has school-related problems

28

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

43

Percentage of males

Sample descriptors

(5) Child is female

13

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

Cognitive problems

9

7

Internalizing problems

0.199 (0.043, 0.354)*

0.179 (0.037, 0.321)*

0.259 (0.141, 0.376)***

14

15

21

26

68

67

0.261 (0.175, 0.348)***

0.257 (0.166, 0.347)***

-

-

.246

.238

0.251 (0.147, 0.356)***

0.243 (0.141, 0.345)

.259

***

-

0.265 (0.184, 0.346)***

0.183 (0.102, 0.265)***

-

.196

.177

.253

-0.002 (-0.004, 0.000)

0.002 (-0.001, 0.005)

-0.013 (-0.129, 0.102)

-0.022 (-0.100, 0.057)

0.003 (0.001, 0.005)**

-0.001 (-0.007, 0.006)

-0.060 (-0.226, 0.106)

-0.080 (-0.177, 0.017)

0.055 (-0.093, 0.202)

.230

0.234 (0.097, 0.372)

0.048 (-0.082, 0.177)

.223

0.177 (0.052, 0.302)**

**

.342

.178

Mean r β (95% CI)

0.227 (0.096, 0.358)**

0.356 (0.231, 0.482)***

Intercept (95% CI) /
Mean Z (95% CI)
0.180 (0.059, 0.300)**

116 0.261 (0.189, 0.333)***

14

13

37

10

8

Externalizing problems

28

8

# Studies # ES

Physical disability/problems
(RC)

Moderator variables

F(1, 12) = 3.545

F(1, 13) = 2.301

F(2, 112) = 0.159

F(1, 65) = 10.599

F(1, 114) = 0.031

F(2, 61) = 1.453

F (df1, df2)a

.084+

.153

.853

.002**

.861

.242

pb

.003+

.003+

.025***

.031***

.025***

.008***

.003

.004+

.035***

.020*

.036***

.044***

Level 2
Level 3
variance variance
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2

Mixed (contact and/or noncontact sexual abuse)

12

Percentage of Whites

5

Mixed (contact and/or noncontact sexual abuse)

23

17

45

47

6

9

1

Father-related risk factors

Type of sexual abuse

Sexual abuse characteristics

1

2

9

9

2

15

14

Mother-related risk factors (RC)

Parent associated with risk
factor

Risk factor characteristics

Percentage of Whites

Percentage of males

Sample descriptors

(8) Physical violence in the child’s home environment

8

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

13

Percentage of males

Sample descriptors

(7) Problematic family system functioning

2

# Studies # ES

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

Moderator variables

0.076 (-2.948, 3.100)

0.159 (-2.285, 2.604)

.076

.158
-0.083 (-3.151, 2.985)

-0.001 (-0.003, 0.002)

-

0.227 (0.127, 0.327)

0.001 (-0.002, 0.005)

-

-0.102 (-0.381, 0.178)

0.003 (0.000, 0.006)+

0.000 (-0.003, 0.003)

-0.161 (-0.252, -0.070)**

**

.166

.264

-

-

.159

.310

Mean r β (95% CI)

0.222 (0.149, 0.296)***

0.168 (-0.047, 0.383)

0.270 (0.091, 0.448)**

0.319 (0.192, 0.447)***

0.274 (0.157, 0.391)***

0.160 (0.099, 0.220)***

0.320 (0.252, 0.389)
***

Intercept (95% CI) /
Mean Z (95% CI)

F(1, 12) = 1.355

F(1, 1) = 0.119

F(1, 7) = 0.420

F(1, 13) = 0.609

F(1, 38) = 0.546

F(1, 43) = 3.576

F(1, 45) = 0.001

F(1, 13) = 14.455

F (df1, df2)a

.002

.022***
.021***
.022***

.000
.006

.030

.000

.002**

.980
.065+
.465

.449
.537

.789

.267

.011*

.030

.006

.013*

.043**

.024***

.026**

.000

Level 2
Level 3
variance variance
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115

04

116
9

Mixed (contact and/or noncontact sexual abuse)

10

4

4

Percentage of Whites

2
1

1
1

Unhealthy sexual behavior of
child
Child has history of cross-dressing

3
3

3
2

Child’s early onset of menarche

Poor social support of parents

4

12

7

2

20

Sibling-related problems (RC)

Subdomain of risk factors

Risk factor characteristics

Percentage of Whites

Percentage of males

Sample descriptors

2

1

3

5

6

11

1

Mixed (contact and/or noncontact sexual abuse)

(10) Other

3
1

Contact sexual abuse (RC)

Non-contact sexual abuse

Type of sexual abuse

Sexual abuse characteristics

5

Percentage of males

Sample descriptors

1.075 (0.454, 1.695)**

0.730 (0.256, 1.204)**

0.266 (-0.035, 0.567)+

0.116 (-0.220, 0.453)

0.124 (-0.140, 0.387)

0.158 (0.020, 0.296)
*

0.233 (0.120, 0.346)***

0.082 (-0.283, 0.447)

0.204 (-0.278, 0.686)

0.314 (-0.004, 0.631)

0.221 (-0.089, 0.007)

0.212 (0.009, 0.415)*

+

0.211 (0.125, 0.297)***

0.297 (0.161, 0.432)***

Intercept (95% CI) /
Mean Z (95% CI)

(9) Child (periodically) lived away from biological parents

4

# Studies # ES

Contact sexual abuse (RC)

Moderator variables

-0.001 (-0.005, 0.003)

-

0.951 (0.276, 1.625)*

0.606 (0.0639, 1.148)*

.623
.791

-0.008 (-0.435, 0.420)
0.143 (-0.258, 0.543)

.115
.260

.123

0.002 (-0.001, 0.006)

-0.232 (-0.716, 0.252)

-0.110 (-0.687, 0.468)

-0.001 (-0.009, 0.007)

0.001 (-0.007, 0.009)

-0.086 (-0.246, 0.075)

-

.082

.201

.304

-

-

.208

.289

Mean r β (95% CI)

F(11, 11) = 1.791

F(1, 10) = 0.371

F(1, 18) = 1.713

F(2, 3) = 1.169

F(1, 3) = 0.209

F(1, 4) = 0.101

F (df1, df2)a

.174

.556

.207

.421

.679

.077+

pb

.017***

.015

***

.033***

.023***

.017

.012

.007

.000

.002
***

.039

.000

.027***

Level 2
Level 3
variance variance
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1
1
1
1

1
1
1
1

1
7

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

1
11

3

Percentage of Whites

4
1
4

Contact sexual abuse (RC)

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

Type of sexual abuse

Sexual abuse characteristics

7

Percentage of males

Sample descriptors

5

2

10

7

15

(11) Interparental problems (e.g., marital conflict)

6

Contact sexual abuse (RC)

Type of sexual abuse
11

2

1

Sexual abuse characteristics

2

1

Parents live together but are not
married
No exclusively male children in
family
Child not being aware of
contraception
Child was ever victim of a
property crime
Victim experienced occurrences
of parental death
Victimization of a family member

2

1

# Studies # ES

Family moving-related factors

Moderator variables

0.284 (0.160, 0.407)***

-0.033 (-0.208, 0.142)

0.156 (0.031, 0.280)

*

0.207 (-0.126, 0.540)

0.210 (0.139, 0.281)***

0.119 (-0.006, 0.244)+

0.087 (-0.275, 0.448)

0.295 (0.159, 0.432)***

0.291 (-0.455, 1.038)

0.000 (-0.510, 0.510)

0.161 (-0.247, 0.570)

0.316 (-0.121, 0.753)

0.098 (-0.225, 0.422)

0.133 (-0.220, 0.486)

Intercept (95% CI) /
Mean Z (95% CI)
0.159 (-0.132, 0.450)

.277

-.033

.155

-

0.128 (-0.047, 0.303)

-0.189 (-0.330, -0.047)*

-0.001 (-0.009, 0.007)

-0.002 (-0.005, 0.001)

-0.176 (-0.358, 0.006)

-

-0.208 (-0.577, 0.162)

.118

0.168 (-0.624, 0.959)

-0.124 (-0.698, 0.450)

0.038 (-0.448, 0.523)

0.192 (-0.318, 0.702)

-0.026 (-0.443, 0.391)

0.009 (-0.432, 0.449)

0.035 (-0.357, 0.428)

.087

.288

.283

.000

.160

.306

.098

.132

.158

Mean r β (95% CI)

F(2, 14) = 5.817

F(1, 5) = 0.0477

F(1, 13) = 2.033

F(2, 20) = 2.371

F (df1, df2)a

.037
.008+

.013***
.018***
.004**

.178
.836
.015*

.000

.023***

.006

Level 2
Level 3
variance variance

.119

pb

Risk Factors for Sexual Victimization of Children | Chapter 04

04

117

118
16

Percentage of Whites

6

Father-related risk factors

1
11

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

6

Percentage of Whites

2

Father-related risk factors

Type of sexual abuse

Sexual abuse characteristics

3

Mother-related risk factors (RC)

Parent associated with risk factor

Risk factor characteristics

7

Percentage of males

Sample descriptors

(13) Parent-child relationship problems

12

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

13

Mother-related risk factors (RC)

Parent associated with risk factor

Risk factor characteristics

21

Percentage of males

Sample descriptors

3

10

14

21

22

2

47

16

33

31

51

# Studies # ES

(12) Parental mental or physical problems

Moderator variables

0.128 (-0.117, 0.374)

0.181 (-0.052, 0.414)

.127

.179
-0.053 (-0.165, 0.059)

0.001 (-0.004, 0.005)

-

0.184 (0.005, 0.362)

0.000 (-0.003, 0.003)

-

-0.162 (-0.298, -0.026)*

0.039 (-0.216, 0.293)

*

.091

.283

.247

.045

-0.174 (-0.271,
-0.077)***

0.000 (-0.003, 0.003)

-

.216

0.000 (-0.002, 0.003)

-

Mean r β (95% CI)

0.185 (0.039, 0.331)*

0.091 (-0.017, 0.198)+

0.291 (0.025, 0.557)*

0.252 (0.151, 0.353)***

0.045 (-0.091, 0.181)

0.219 (0.102, 0.337)***

0.156 (0.038, 0.274)
*

0.160 (0.081, 0.239)***

Intercept (95% CI) /
Mean Z (95% CI)

F(2, 20) = 3.046

F(1, 11) = 1.092

F(1, 12) = 0.074

F(1, 19) = 0.099

F(2, 68) = 2.913

F(1, 47) = 12.975

F(1, 29) = 0.007

F(1, 49) = 0.058

F (df1, df2)a

.004

***

.024***

.070+

.319

.791

.757

.061+

.004***

.000

.004

**

.008***

.022***

.027***

.042***

.036**

.028**

.021***

.033***

.047***

.018*

Level 2
Level 3
variance variance

<.001*** .014***

.935

.810

pb
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1
5

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

12

Percentage of Whites

4

1

Alcohol use

5

Father-related risk factors

10
2
9

Contact sexual abuse (RC)

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

Type of sexual abuse

Sexual abuse characteristics

7

Mother-related risk factors (RC)

Parent associated with risk factor

Tobacco use

4
9

Drug use

30

5

24

7

19

10
22

8

24

22

60

9

2

12

Substance use in general (RC)

Subdomain of risk factors

Risk factor characteristics

18

Percentage of males

Sample descriptors

(14) Parental alcohol/drug use

4

# Studies # ES

Contact sexual abuse (RC)

Moderator variables

-0.001 (-0.181, 0.178)

.194

0.168 (0.086, 0.251)***

0.110 (-0.025, 0.246)

0.173 (0.092, 0.254)

***

0.064 (-0.077, 0.204)

0.197 (0.069, 0.325)
**

0.196 (0.045, 0.346)

.166

.110

.171

.064

-0.005 (-0.097, 0.088)

-0.063 (-0.181, 0.055)

-0.134 (-0.238, -0.029)*

-0.088 (-0.219, 0.043)

*

.194

0.011 (-0.137, 0.158)

.109

0.208 (0.097, 0.318)

.205

0.000 (-0.002, 0.001)

0.001 (-0.001, 0.002)

-0.026 (-0.154, 0.103)

-0.161 (-0.299, -0.024)*

0.109 (0.022, 0.195)*

.194

***

-

-

.163

.028

.188

Mean r β (95% CI)

***

0.197 (0.099, 0.295)

0.168 (0.117, 0.220)***

0.165 (0.100, 0.231)***

0.164 (0.023, 0.305)*

0.028 (-0.169, 0.226)

0.190 (0.040, 0.339)*

Intercept (95% CI) /
Mean Z (95% CI)

F(2, 56) = 0.565

F(1, 24) = 6.984

F(3, 56) = 2.163

F(1, 20) = 0.089

F(1, 58) = 0.697

F (df1, df2)a

.011***

.022***

.011***
.007***
.010***

.007***

.011***

.407
.769
.103

.014**

.572

.012***

.002

.012***

Level 2
Level 3
variance variance

pb
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04

119

120
# Studies # ES

22

Percentage of Whites

5
9
5
1
1

Having a stepparent (stepfather
or –mother)

Having a stepfather

Having a stepmother

Absence of biological mother

Absence of biological father

12

Father-related risk factors

16
4
19

Contact sexual abuse (RC)

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

Type of sexual abuse

Sexual abuse characteristics

9

Mother-related risk factors (RC)

Parent associated with risk factor

13

Single parent household (RC)

Subdomain of risk factors

Risk factor characteristics

30

Percentage of males

Sample descriptors

51

13

56

28

28

10

10

6

10

10

26

0.141 (0.088, 0.194)***

0.095 (0.012, 0.177)*

0.195 (0.139, 0.251)***

0.144 (0.066, 0.221)

.140

.095

.193

.143

-0.054 (-0.121, 0.014)

-0.100 (-0.171, -0.029)**

-0.004 (-0.060, 0.053)

0.119 (-0.067, 0.305)

.257
.146

0.101 (-0.077, 0.279)

.239

***

-0.089 (-0.218, 0.039)

-0.050 (-0.160, 0.061)

0.105 (-0.033, 0.242)

.054

.094

.243

.142

0.147 (0.068, 0.227)***

0.263 (0.091, 0.434)**

0.244 (0.081, 0.408)**

0.054 (-0.069, 0.178)

0.094 (-0.005, 0.193)+

0.248 (0.129, 0.368)***

0.143 (0.070, 0.217)
***

0.000 (-0.001, 0.002)

0.139 (0.077, 0.201)

-

47

0.000 (-0.001, 0.000)

-

Mean r β (95% CI)

***

Intercept (95% CI) /
Mean Z (95% CI)

119 0.160 (0.117, 0.203)***

(15) Child is not living with two biological parents

Moderator variables

F(2, 117) = 4.574

F(1, 54) = 0.015

F(5, 67) = 1.527

F(1, 45) = 0.233

F(1, 117) = 0.702

F (df1, df2)a

.012*

.903

.193

.632

.404

pb

.011***

.008***

.013***

.019

***

.012***

.008***

.011***

.008*

.008*

.008***

Level 2
Level 3
variance variance
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5

Father-related risk factors

Type of sexual abuse

Sexual abuse characteristics

8
5

8

33

22

Mother-related risk factors (RC)

Parent associated with risk factor

Risk factor characteristics

Percentage of Whites

Percentage of males

Sample descriptors

22

6

46

6

Mixed (contact and/or noncontact sexual abuse)

25

19

25

1

Non-contact sexual abuse

(17) Low family SES

5

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

5

Father-related risk factors

29

20

5

7

50

9

# Studies # ES

Mother-related risk factors (RC)

Parent associated with risk factor

Risk factor characteristics

Percentage of Whites

Percentage of males

Sample descriptors

(16) Inadequate parenting behavior

Moderator variables

+

0.064 (-0.073, 0.201)

0.077 (-0.048, 0.202)

0.101 (-0.003, 0.206)

0.068 (0.001, 0.135)*

0.117 (0.011, 0.222)*

-0.003 (-0.184, 0.178)

0.147 (0.040, 0.255)**

0.110 (0.013, 0.207)*

0.148 (0.066, 0.231)***

.064

-0.013 (-0.122, 0.096)

-0.003 (-0.005, 0.000)

-

.077

0.000 (-0.002, 0.002)
+

-0.031 (-0.178, 0.117)

-0.150 (-0.317, 0.016)

-0.039 (-0.149, 0.072)

-

.116

-.003

.146

.110

.147

0.001 (-0.001, 0.004)

-

***

0.168 (0.080, 0.256)

-0.001 (-0.003, 0.001)

-

Mean r β (95% CI)

0.136 (0.067, 0.204)***

Intercept (95% CI) /
Mean Z (95% CI)

F(2, 48) = 7.532

F(1, 11) = 0.068

F(1, 31) = 3.298

F(1, 44) = 0.096

F(2, 50) = 1.665

F(1, 46) = 0.493

F(1, 18) = 1.410

F(1, 49) = 0.854

F (df1, df2)a

.026

.031***

.028***

.031***
.040

.486

.200

.758

.025*

.040**

.000

.020***
.001**

.006*

.799

.079

.006

.034

.251

***

.000
***

+

.003

.028***

.360

.003

Level 2
Level 3
variance variance

pb
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121

04

122
2
14

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)
19

4

28

1

Father-related risk factors

2

Mixed (contact and/or noncontact sexual abuse)

Mother-related risk factors (RC)

Parent associated with risk factor
19

17

Percentage of Whites

Risk factor characteristics

19

Percentage of males

Sample descriptors

(19) Low parental education

4
1

Contact sexual abuse (RC)

Non-contact sexual abuse

Type of sexual abuse

Sexual abuse characteristics

5

3

Mother-related risk factors (RC)

Parent associated with risk factor

Risk factor characteristics

Percentage of males

Sample descriptors

38

35

53

3

1

7

1

10

8

*

0.186 (0.060, 0.313)**

-0.222 (-0.425, -0.171)

0.098 (-0.022, 0.218)

Intercept (95% CI) /
Mean Z (95% CI)

0.159 (0.034, 0.285)

0.107 (0.046, 0.167)***

0.079 (0.036, 0.123)***

0.082 (0.037, 0.128)***

0.072 (-0.101, 0.244)

-0.006 (-0.302, 0.290)

*

0.236 (-0.116, 0.588)

0.107 (0.012, 0.202)*

0.090 (-0.007, 0.186)+

(18) Parental age factors (child having young or old parents)

15

# Studies # ES

Contact sexual abuse (RC)

Moderator variables

.107

-

-

.072

-.006

.158

.232

.107

-

.184

-.218

.098

0.001 (0.000, 0.002)

-0.001 (-0.003, 0.001)

-0.088 (-0.281, 0.106)

-0.165 (-0.469, 0.139)

0.129 (-0.234, 0.493)

-0.002 (-0.007, 0.002)

0.088 (-0.080, 0.256)

-0.319 (-0.494,
-0.145)***

Mean r β (95% CI)

F(1, 54) = 0.028

F(1, 33) = 2.366

F(1, 51) = 0.761

F(2, 8) = 1.178

F(1, 9) = 0.649

F(1, 6) = 1.939

F (df1, df2)a

.868

.134

.387

.356

.441

.213

pb

.014***

.014***

.007***

.012***

.014***

.011***

.009**

.000

.006***

.004

.001

.000

Level 2
Level 3
variance variance
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2
12

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

3

Percentage of Whites

4

Non-contact sexual abuse

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

Percentage of males

Sample descriptors

1

1

1

(22) Child or parent(s) has immigration status

1

Contact sexual abuse (RC)

Mixed (contact and/or noncontact sexual abuse)

Type of sexual abuse

Sexual abuse characteristics

5

Percentage of males

Sample descriptors

(20) Problems in child’s social relationships

12

12

4

8

12

10

1

3

11

30

5

26

18

# Studies # ES

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

Father-related risk factors

Moderator variables

-0.015 (-0.178, 0.148)

0.100 (-0.014, 0.215)

0.062 (-0.010, 0.133)+

0.106 (-0.091, 0.303)
*

0.088 (-0.316, 0.492)

0.074 (-1.359, 1.506)

0.103 (-0.052, 0.258)

0.076 (0.005, 0.146)*

-0.026 (-0.150, 0.098)

0.149 (0.075, 0.222)
***

0.113 (0.037, 0.190)**

Intercept (95% CI) /
Mean Z (95% CI)

-.015

.100

-

.106

.088

-

-

.076

-.026

.148

.113

-0.116 (-0.315, 0.084)

0.002 (0.001, 0.004)*

0.018 (-0.431, 0.468)

-0.002 (-0.050, 0.047)

0.000 (-0.001, 0.001)

-0.073 (-0.169, 0.024)

-0.175 (-0.283, -0.067)**

0.007 (-0.072, 0.085)

Mean r β (95% CI)

F(1, 10) = 1.673

F(1, 10) = 9.796

F(1, 9) = 0.008

F(1, 1) = 0.210

F(1, 9) = 0.000

F(2, 58) = 6.047

F (df1, df2)a

.010***

.000
.018
.000

.012***
.021***

.004**

.994
.727
.929

.011*
.225

.000

.000

.029***

.018

.022***

0.011**

Level 2
Level 3
variance variance

pb
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04

123

124
2

Percentage of Whites

1
9

1
6

Non-contact sexual abuse

Mixed (contact and/or noncontact sexual abuse)

3

3

3

11

8

8

1

2

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

Child living in a rural
environment (RC)
High violence / crime rate in
community

Subdomain of risk factors

Risk factor characteristics

Percentage of Whites

Percentage of males

Sample descriptors

2

14

Mixed (contact and/or noncontact sexual abuse)

1

3

3

9

2

Non-contact sexual abuse

(24) Community-related factors

2
1

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

5

Percentage of males

Sample descriptors
6

# Studies # ES

(23) Religious involvement of the family

Moderator variables

0.090 (-0.031, 0.211)

0.042 (-0.239, 0.322)

0.059 (-0.143, 0.262)

0.185 (0.005, 0.365)

-0.007 (-0.182, 0.168)

0.009 (-0.172, 0.190)

0.037 (-0.109, 0.183)

-0.266 (-1.122, 0.591)

0.097 (-0.596, 0.790)

0.178 (-0.232, 0.589)

0.178 (-2.278, 2.634)

0.048 (-0.179, 0.275)

Intercept (95% CI) /
Mean Z (95% CI)

.090

.042

.059

.183

-.007

-

-

-.260

.097

.176

-

-

0.031 (-0.205, 0.267)

-0.018 (-0.268, 0.232)

0.192 (0.135, 0.249)***

0.000 (-0.005, 0.004)

0.000 (-0.004, 0.004)

-0.347 (-0.996, 0.302)

-0.081 (-0.886, 0.724)

0.000 (-0.065, 0.065)

0.007 (-0.004, 0.018)

Mean r β (95% CI)

F(2, 10) = 0.067

F(1, 12) = 54.046

F(1, 8) = 0.045

F(1, 12) = 0.001

F(2, 3) = 1.475

F(1, 1) = 0.001

F(1, 4) = 3.284

F (df1, df2)a

.013

***

.007***

.047***

.091***

.038***

.936

.009***

.010

.056**

.032

.033+

.000

.011

.000

Level 2
Level 3
variance variance

<.001*** .000

.838

.982

.358

.983

.144

pb
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# Studies # ES

Mixed (contact and/or noncontact sexual abuse)

7

Percentage of Whites

Percentage of males

Sample descriptors
19

7

Mixed (contact and/or noncontact sexual abuse)

(27) Child is non-White

2

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

8

Percentage of males

Sample descriptors

(26) Large family size (2 or more children)

2
3

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

1

Father-related risk factors

93

11

3

10

13

10

7

2

14

3

2

3

15

3

Mother-related risk factors (RC)

Parent associated with risk factor

Risk factor characteristics

Percentage of Whites

Percentage of males

Sample descriptors

(25) Unhealthy attitudes, values, & beliefs of parents

Moderator variables

-0.013 (-0.043, 0.018)

0.003 (-0.047, 0.054)

0.030 (-0.078, 0.138)

0.010 (-0.062, 0.082)

0.000 (-0.059, 0.058)

0.037 (-0.041, 0.115)

0.021 (-0.080, 0.121)

0.145 (-0.002, 0.293)+

0.000 (-0.049, 0.049)

0.140 (-0.859, 1.138)

0.028 (-0.108, 0.163)

Intercept (95% CI) /
Mean Z (95% CI)

-

.003

.030

-

-

.037

.021

.144

.000

-

-

0.001 (-0.001, 0.003)

-0.026 (-0.145, 0.093)

0.001 (-0.001, 0.004)

-0.001 (-0.003, 0.002)

0.017 (-0.092, 0.125)

0.145 (-0.009, 0.301)+

0.003 (-0.031, 0.036)

-0.002 (-0.008, 0.004)

Mean r β (95% CI)

F(1, 91) = 0.870

F(1, 12) = 0.230

F(1, 8) = 2.324

F(1, 11) = 0.588

F(1, 15) = 0.105

F(1, 14) = 4.035

F(1, 1) = 1.025

F(1, 13) = 0.602

F (df1, df2)a

.002

.007***

.008***

.003*
.001
.004*

.020***

.496
.064+

.750

.459
.166
.640

.353

*

.008***

.000

.000

.004

.002

.001

.000

.001

.006

Level 2
Level 3
variance variance

.452

pb
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125

04

126
6

Mixed (contact and/or noncontact sexual abuse)
11

28

54

86

0.007 (-0.084, 0.097)

-0.012 (-0.067, 0.043)

-0.017 (-0.057, 0.024)

-0.019 (-0.051, 0.012)

Intercept (95% CI) /
Mean Z (95% CI)

.007

-.012

-.017

-

0.023 (-0.076, 0.122)

0.004 (-0.064, 0.073)

0.001 (-0.001, 0.002)

Mean r β (95% CI)

F(2, 90) = 0.107

F(1, 84) = 0.637

F (df1, df2)a

.899

.427

pb

.021***

.020***

.000

.000

Level 2
Level 3
variance variance

Note. # Studies = number of studies; # ES = number of effect sizes; Mean Z = Mean effect size (Fisher’s Z); CI = confidence interval; Mean r = Mean effect size (Pearson’s r); β
= estimated regression coefficient; Level 2 variance = residual variance between effect sizes from the same study; Level 3 variance = residual variance between studies.
a
Omnibus test of all regression coefficients in the model.
b
P-value of the omnibus test.
*
p < .05; ** p < .01; *** p < .001.

13
4

Non-contact sexual abuse

17

# Studies # ES

Contact sexual abuse (RC)

Type of sexual abuse

Sexual abuse characteristics

Percentage of Whites

Moderator variables
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Appendix 4 – B: Characteristics of Included Studies
Reference

Year

Gender
Mean age
of sample of sample

Location of
research

Age
cut-off

# Risk factors

Afifi et al.

2003

Mixed

15.60

Egypt

< 19

25

Alriksson-Schmidt et al.

2010

Female

N/A

USA

< 19

10

Amodeo et al.

2006

Female

38.50

USA

< 17

1

Andersson & Ho-Foster

2008

Male

15.00

South Africa

< 21

3

Audu et al.

2009

Female

14.90

Nigeria

< 18

12

Avery et al.

2002

Mixed

7.90

USA

< 18

1

Berard & Boermeester

1999

Mixed

N/A

South Africa

< 21

3

Bergner et al.

1994

Female

19.30

USA

< 17

8

Boney-McCoy & Finkelhor

1995

Mixed

12.87

USA

< 17

15

Bouvier et al.

1999

Mixed

N/A

Switzerland

< 17

3

Briscoe-Smith & Hinshaw

2006

Female

9.58

USA

< 13

1

Brunnberg et al.

2012

Female
Male

N/A

Sweden

< 19

2
2

Buckle et al.

2005

Mixed

16.02

Australia

< 19

6

Carey et al.

2008

Mixed

14.25

South Africa

< 17

8

Chen et al.

2004

Mixed

17.20

China

< 16

22

Chen et al.

2006

Female

17.60

China

< 16

4

Cohen et al.

2001

Mixed

N/A

USA

< 18

4

Cuevas et al.

2009

Mixed

9.50

USA

< 18

7

Dong et al.

2004

Mixed

56.00

USA

< 19

9

Edmond et al.

2003

Female

16.00

USA

< 20

5

Feng et al.

2015

Mixed

14.50

Taiwan

< 19

1

b

1996

Mixed

18.00

New Zealand

< 16

48

Fergusson et al.b

1997

Female

18.00

New Zealand

< 16

48

Fergusson et al.
Finkelhor

1980

Female

N/A

USA

< 17

38

Finkelhor et al.

1990

Mixed
Female
Male

N/A

USA

< 19

2
10
10

Finkelhor et al.

1996

Mixed

N/A

USA

< 18

14

Fleming et al.

1996

Female

N/A

Australia

< 16

27

Goldman & Padayachi

1997

Mixed

21.40

Australia

< 17

1

Grella & Joshi

2003

Mixed

N/A

USA

< 13

1

Gwirayi

2012

Mixed

15.42

Zimbabwe

< 20

3

Han et al.

2011

Male

36.30

South Korea

< 18

7

Higgins & McCabe

2000

Mixed

31.46

Australia /
New Zealand

< 13

4

Howes et al.

2000

Mixed

N/A

USA

<6

9

04
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Reference

Year

Gender
Mean age
of sample of sample

Location of
research

Age
cut-off

# Risk factors

Ibrahim et al.

2008

Female

N/A

Saudi Arabia

< 18

6

Kanamüller et al.

2014

Female

N/A

Finland

< 18

20

Kenny & McEachern

2000

Female

37.00

USA

< 18

3

Kvam

2004

N/A

Norway

< 18

Laaksonen et al.

2011

Female
Male
Mixed
Female
Male

29.31

Finland

< 16

1
1
25
10
10

Lacelle et al.

2012

Female

21.20

Canada

< 18

5

Langeland et al.

2015

Mixed

N/A

the
Netherlands

< 18

3

Lanktree et al.

1991

Mixed

12.10

USA

< 17

5

Lynch & Cicchetti

1998

Mixed

8.79

USA

< 13

4

MacMillan et al.

2013

Mixed

N/A

Canada

< 16

2

Madu

2003

Mixed

23.80

South Africa

< 17

2

Madu & Peltzer

2000

Mixed

18.50

South Africa

< 17

15

Madu et al.

2002

Mixed

17.40

South Africa

< 17

5

Maikovich-Fong & Jaffee

2010

Mixed

11.14

USA

< 16

2

Maker et al.

1999

Female

22.20

USA

< 16

5

Manion et al.

1996

Mixed

10.21

Canada

< 16

37

Mansbach-Kleinfeld et al.

2015

Mixed

N/A

Israel

< 18

9

Martin et al.

2011

Mixed

21.00

Australia

< 16

52

Martinez

2009

Mixed

7.44

USA

< 10

14

McClellan et al.

1995

Mixed

13.50

USA

< 19

16

McCloskey & Bailey

2000

Female

9.20

USA

< 13

13

McCrann et al.

2006

Mixed

29.00

Tanzania

< 18

7

Mohler-Kuo et al.

2014

Mixed

15.50

Switzerland

< 21

38

Moore et al.

2010

Mixed

24.00

Australia

< 16

10

Mueller-Johnson et al.

2014

15.41

Sweden

< 18

16

Mullen et al.

1996

Female
Male
Female

N/A

< 16

12

Okur et al.

2015

Mixed

19.99

Australia /
New Zealand
the
Netherlands

< 18

49

Olsson et al.

2000

Mixed

N/A

Nicaragua

< 19

1

Paradise et al.

1994

Mixed

7.30

USA

4 < 13

17

Pérez-Fuentes et al.

2013

Mixed

N/A

USA

< 18

9

Pineda-Lucatero et al.

2008

Mixed

13.40

Mexico

< 13

9

Priebe & Svedin

2009

Mixed
Female
Male

18.19

Sweden

< 21

3
15
15
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Reference

Year

Gender
Mean age
of sample of sample

Location of
research

Age
cut-off

# Risk factors

Ramírez et al.

2011

Mixed

N/A

Colombia

< 18

16

Ray et al.

1991

Female

18.90

USA

< 17

16

Reiter et al.

2007

Mixed

16.34

Israel

< 21

3

Robin et al.

1997

Mixed

36.60

USA

< 16

1

Sansonnet-Hayden, et al.

1987

Mixed
Female
Male

14.60

Canada

< 18

5
2
3

Schechter et al.

2002

Female

4.00

USA

<9

16

Shipman et al.

2003

Female

8.96

USA

< 13

6

Singh et al.

1996

Mixed

N/A

Malaysia

< 18

1

< 14

8

Sledjeski et al.,

2009

Mixed

9.40

USA & Puerto
Rico

Sobsey et al.

1997

Female
Male

7.96

USA

< 18

3
3

Spencer et al.

2005

Mixed

N/A

United
Kingdom

< 21

4

Stout-Miller et al.

1998

Mixed

N/A

USA

< 18

10

Surís et al.

1996

Mixed
Female
Male

15.00

USA

< 19

2
2
2

Tang

2002

Mixed

21.00

China

< 17

10

Turner et al.

2011

Mixed

9.60

USA

< 18

19

Usta & Farver

2010

Mixed

11.89

Lebanon

< 18

15

Walsh et al.c

2002

Mixed

N/A

Canada

N/Aa

5

Walsh et al.c

2003

Mixed
Female
Male

N/A

Canada

N/Aa

14

Wellman

1993

Mixed

20.00

USA

< 20

1

Williamson et al.

1991

Mixed

14.18

USA

12 < 18

22

Wyatt

1985

Female

N/A

USA

< 18

2

Yama et al.

1996

Female

20.20

USA

< 17

1

Yen et al.

2008

Mixed

14.40

Taiwan

< 13

6

04

Note. Year = publication year; Age cut-off = The age below which sexual abuse was determined; # risk factors
= number of risk factors extracted from each primary study; N/A = not available (i.e., mean age of participants
could not be calculated based on the primary study’s full text); Mixed = sample comprised both males and
females; USA = United States of America.
a
No specific age was mentioned in this study, as experiences of child sexual abuse were measured when
respondents were “growing up”.
b
The studies of Fergusson et al. (1996, 1997) were assigned the same study ID in the dataset, since the sample
used in both studies comprised participants of the Christchurch Health and Development Study.
c
The studies of Walsh et al. (2002, 2003) were assigned the same study ID in the dataset, since the sample used
in both studies comprised participants of the Ontario Mental Health Supplement.
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Abstract
In the Netherlands, police officers come into contact with large numbers of juveniles
who were involved in a criminal offense, but not in the role of a suspect (i.e., juvenile
non-offenders). Until now, no valid and reliable instrument was available that can be
used by Dutch police officers for estimating the risk for future care needs of juvenile
non-offenders. In the present study, the Youth Actuarial Care Needs Assessment Tool for
Non-Offenders (Y-ACNAT-NO) was developed for predicting the risk for future care needs
consisting of (1) a future supervision order as imposed by a juvenile court judge and/
or (2) future worrisome incidents involving child abuse, domestic violence/strife, and/
or sexual offensive behavior at the juvenile’s living address (i.e., problems in the childrearing environment). Police records of 3,200 juveniles were retrieved from the Dutch
police registration system after which the sample was randomly split into a construction
(n = 1,549) and validation sample (n = 1,651). The Y-ACNAT-NO was developed by
performing an Exhaustive CHAID analysis using the construction sample. The predictive
validity of the instrument was examined in the validation sample by calculating several
performance indicators that assess discrimination and calibration. The CHAID output
yielded an instrument comprising six variables and eleven risk groups. The risk for future
care needs ranged from 0.06 in the lowest risk group to 0.83 in the highest risk group.
The AUC value in the validation sample was .764 (95% CI [.743, .784]) and Sander’s
calibration score indicated an average assessment error of 3.74% in risk estimates per
risk category. This predictive validity was sufficient to justify the use of the Y-ACNAT-NO
as an initial screening instrument when a decision is needed about referring a juvenile
for further assessment of care needs.
Keywords: risk assessment, screening, actuarial prediction, police, juveniles, care needs,
problematic child-rearing situations, CHAID analysis
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5.1 Introduction
In the Netherlands, a large number of organizations are involved in protecting children
from maltreatment. One of these organizations is the Dutch police, as police officers
come into contact with large groups of both juvenile offenders as well as juvenile nonoffenders (i.e., juveniles involved in an offense, but not in the role of a suspect). For
prevention purposes, it is important that police officers can identify serious problems in
the juvenile’s rearing environment at an early stage (i.e., problematic family circumstances
at the juvenile’s living address), so that juveniles can be referred timely to specialized
youth care agencies for further assessment and treatment if necessary. The decision
about referring a juvenile for further assessment requires that police officers have a
valid and reliable screening instrument for estimating the risk for future care needs.
Today, numerous instruments are available for the assessment of risk for future child
welfare involvement and/or risk for different types of child maltreatment that children
are exposed to in their environment (e.g., see Tucker-Tatlow (2012) and D’Andrade,
Austin, and Benton (2008) for an overview of instruments). However, many of these
instruments assess the risk for the recurrence of child maltreatment either among
juveniles who experienced substantiated maltreatment or among juveniles who are
already under the supervision of child protection services. Instruments that can be
used specifically by police officers to screen for the risk for future care needs of juvenile
non-offenders are far less available. Furthermore, many instruments that are available
require that the assessment is done by specifically skilled, well-trained, and supported
professionals in order to be effective (Doueck, English, DePanfilis, & Moore, 1993).
Although the Dutch police plays an important role in the chain of youth care, Dutch
police officers do not have the time, resources, and expertise to engage in thorough
clinical assessments of large groups of juveniles, making many of these instruments not
very well suitable for the task at hand. Therefore, the purpose of the present study was
to develop an instrument that can be integrated in the Dutch police system, so that an
automatic screening process is possible within a limited time frame and with minimal
cost. As a consequence, this instrument had to be developed using only information
available in operational police systems. A further aim was to consider the psychometric
quality of this instrument by examining its predictive validity in terms of discrimination
and calibration.
Recently, an actuarial risk screening instrument (Youth Offender Care Needs
Assessment Tool; YO-CNAT) was developed to provide Dutch police officers an
indication of the risk for future care needs of juvenile offenders, which is needed for
the decision to refer these juveniles for further assessment (Van der Put & Stams, 2013).
This instrument was specifically developed for young offenders and solely based on
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information available in the Dutch police system, so that it can be used by Dutch police
officers who, in general, do not have a clinical background. In addition, the YO-CNAT
was designed for implementation in the Dutch police system so that the risk for future
care needs can automatically be calculated. The following seven predictor variables are
part of the YO-CNAT: the number of official recorded incidents involving (1) domestic
disputes, (2) child abuse, (3) sexual offensive behavior, and (4) domestic violence at the
juvenile’s living address; (5) age on first recorded incident in which the juvenile had
any role (including the role of a suspect); (6) the total number of recorded incidents in
which one of the juvenile’s co-occupants was involved as a suspect; and (7) the total
number of recorded incidents in which the juvenile was involved (having any role). The
items comprising the YO-CNAT are presented in Table 5.1. Van der Put and Stams (2013)
showed that the discriminatory accuracy of this instrument ranged between acceptable
(with an AUC value of .701) and good (with an AUC value of .745) for predicting different
types of future care needs. The YO-CNAT was specifically developed for screening
juvenile offenders, but police officers also come into contact with large numbers of
juvenile non-offenders, who were involved in a criminal incident but not in the role of
a suspect. At present, there is no screening instrument available for estimating the risk
for future care needs of juvenile non-offenders that can be implemented in the Dutch
police system, so that large numbers of juvenile non-offenders can automatically be
screened within a limited time frame and with minimal cost.
Table 5.1. Items Comprising the Youth Offender Care Needs Assessment Tool (YO-CNAT)
Items

Scale

(1) The number of recorded incidents involving domestic disputes at the
juvenile’s living address

□ 0 incidents
□ 1 or more incidents

(2) The number of recorded incidents involving child abuse at the juvenile’s living □ 0 incidents
□ 1 or more incidents
address
(3) The number of recorded incidents involving sexual offensive behavior at the □ 0 incidents
□ 1 or more incidents
juvenile’s living address
(4) The number of recorded incidents involving domestic violence at the
juvenile’s living address

□ 0 incidents
□ 1 or more incidents

(5) The age of the juvenile when he/she was involved in a recorded incident for
the first time (having any role)

□ 11 years or younger
□ 12 or 13 years
□ 14 or 15 years
□ 16 years or older
Number of incidentsa

(6) The number of recorded incidents in which a co-occupant at the juvenile’s
living address was involved in the role of a suspect
(7) The number of recorded incidents in which the juvenile was involved (having
any role)

Number of incidentsa

Note. a Different categorizations of these two variables are used in calculating the risk for future care needs and
are not presented here. See Van der Put and Stams (2013) for more information on the categories.
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Initially, it may seem that the YO-CNAT (Van der Put & Stams, 2013) can also be
used for estimating the risk for future care needs of juvenile non-offenders, but three
important issues can make this problematic. First, not all predictor variables that are
part of the YO-CNAT apply to juvenile non-offenders, since these juveniles have never
been recorded in the police system as having the role of a suspect. Second, the YOCNAT can only yield an optimal prediction of risk among juvenile non-offenders if
the base rates of care needs among juvenile offenders and juvenile non-offenders
would be approximately equal. Although base rates have no impact on sensitivity or
specificity, they exert considerable influence on the predictive powers of an instrument.
We expect care needs to be more common in juvenile offenders than in juvenile nonoffenders because victimization of child maltreatment is positively related to offending
behavior (Bender, 2010; Falshaw, Browne, & Hollin, 1996; Mersky, Topitzes, & Reynolds,
2012; Smith & Thornberry, 1995; Widom, 1993; Widom & Maxfield, 2001; Zingraff, Leiter,
Myers, & Johnsen, 1993). Third, the optimal cutoff score that was determined for the YOCNAT may not be optimal or even appropriate for risk prediction among juvenile nonoffenders. Because these issues can contribute to an unsatisfactory performance of the
YO-CNAT when it is used for risk prediction among juvenile non-offenders, we believe
that it is important to examine whether a valid and reliable risk screening instrument
can be developed for specifically juvenile non-offenders.
In sum, the aim of the present study was to develop a valid and reliable screening
instrument for the prediction of future care needs of juvenile non-offenders. This
instrument will be further referred to as the Youth Actuarial Care Needs Assessment
Tool for Non-Offenders (Y-ACNAT-NO). In developing and validating the Y-ACNAT-NO,
a stepwise approach was used. First, we examined the extent to which different types
of police records were related to future care needs. Second, we examined whether a
valid screening instrument could be developed with sufficient predictive power, using
only information stored in the Dutch police system. Third, we examined whether this
instrument was suitable for the prediction of specific forms of care needs, and fourth,
we compared the predictive power of the Y-ACNAT-NO to the predictive power of the
YO-CNAT to determine whether the development of a new instrument for predicting
future care needs of juvenile non-offenders could be justified.

5.2 Methods
5.2.1 Sample
The sample consisted of 3,200 juveniles between the ages of 12 and 18 years (M = 15.4,
SD = 1.7), who were registered in official Dutch police records in 2007 because they were
involved in an offense, but not in the role of a suspect (i.e., registered as victim, witness,
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reporting subject, or missing person; registered as a juvenile attracting police attention;
or registered as a juvenile having any role not otherwise defined by the Dutch police).
These juveniles were selected at random from all juveniles who came into contact with
the Dutch police in 2007 in five Dutch police regions. During their lives, the selected
juveniles had never been suspected by the Dutch police of committing an offense (i.e.,
they had never been recorded in the role of a suspect). The incident that occurred in
2007 was regarded as the index incident, and the official records of the random sample
of juveniles were retrieved from the computer system of the Dutch police for a period
of five years prior to the date of the index incident (i.e., from 2002 to 2007). This period
is restricted to five years because the Dutch Police Data Act prescribes that information
be stored in police systems for a maximum period of five years.
To construct and validate the instrument, the sample was split randomly into a
construction sample (n = 1,549) and a validation sample (n = 1,651). The size of the full
sample (N = 3,200) was sufficiently large for splitting this sample into a construction and
validation sample to perform an Exhaustive CHAID analysis in which the total group of
juveniles was divided into a number of smaller subgroups. No significant differences
were found between the construction and validation sample in terms of gender (χ2(1) =
.744, p = .388), country of birth (χ2(1) = .317, p = .573), and age (t(3,198) = 1.20, p = .230).

5.2.2 Independent and Dependent Variables
Before a screening instrument can be developed, it should first be determined which
potential risk factors need to be included as predictor variables in the analysis to
construct the instrument. Therefore, we performed a literature search on risk factors
most consistently associated with child maltreatment. It is important to note that it
should not automatically be assumed that both the occurrence and recurrence of child
maltreatment can be predicted by the same set of variables (Lyons, Doueck, & Wodarski,
1996). According to Cash (2001), the following factors are associated with initial
maltreatment: maternal and paternal depression; substance abuse; unemployment;
social isolation; unrealistic expectations of the child; parent’s history of being abused;
and increased stress. On the other hand, factors that are more associated with the
recurrence of maltreatment are: parents’ previous involvement with child protection
services; parents’ unrealistic expectations of the child; the child’s level of fear towards
the perpetrator and the child’s contact with the perpetrator; neglect; parental conflict;
and parental mental health problems (DePanfilis, Zuravin, & Rates, 1998; English, Aubin,
Fine, & Pecora, 1993; Johnson & L’Esperance, 1984). In a systematic review, Hindley,
Ramchandani, and Jones (2006) identified four factors that were most consistently
associated with the recurrence of child maltreatment: number of previous episodes
of maltreatment; neglect (as opposed to other forms of maltreatment); parental
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conflict; and parental health problems. Kerig and Wenar (2005) also mentioned several
personality, socioeconomic, and household characteristics as important predictors of
both child maltreatment and domestic violence. In selecting possible predictors from
all variables stored in the police system, we tried to match predictors with important risk
factors as just described in the best possible way. However, many important risk factors
could not be part of the instrument, simply because information pertaining to important
risk factors, such as parental (mental) health problems and previous involvement with
child protection services, is unavailable to the Dutch police.
The dependent variable (“care needs”) was based on information gathered from
both the Dutch Youth Care Agency (“Bureau Jeugdzorg”) and the Dutch police. In the
Netherlands, the Youth Care Agency is the first authority in the chain of youth services
that is responsible for the assessment of the nature and seriousness of problematic
child-rearing situations, and comes into action when a notification of a problematic
situation is made. If the Youth Care Agency is indeed concerned about the situation,
it notifies the Child Protection Board, which will then investigate whether the juvenile
should be placed under supervision. A juvenile court judge is then informed about the
results of this investigation and may impose a supervision order that will be carried out
by the Youth Care Agency. Therefore, we regarded an imposed supervision order as an
indication of a problematic child-rearing situation, and thus as a care need.
On the other hand, there are also juveniles with care needs who do not come to the
attention of the Youth Care Agency. Many of these juveniles do come in contact with the
Dutch police because of involvement in a worrisome incident of child abuse, domestic
violence, and/or sexual offensive behavior (in which the juvenile is not involved as a
suspect). These incidents are all recorded by the Dutch police, as well as worrisome
incidents that do not involve the juveniles themselves, but that are linked to the
juvenile’s living address or to a co-occupant of the juvenile (in which the co-occupant
can have any role as defined by the Dutch police). The recording of the latter group of
worrisome incidents is important because it gives an indication of the extent to which
a juvenile has to deal with risk factors in the home environment. Moreover, it makes the
identification of problematic child-rearing situations possible at an early stage prior to
situations of more serious concern (as in the case of supervision orders).
In sum, we defined the dependent variable (“care needs”) as the occurrence of a
supervision order as imposed by a juvenile court judge and/or the occurrence of future
worrisome incidents at the juvenile’s living address (involving child abuse, domestic
violence, domestic strife, and/or sexual offensive behavior) within three years after the
index incident occurred (i.e., from 2007 to 2010). The data about worrisome incidents
were gathered from the Dutch police system, whereas data about supervision orders
were requested at the Dutch Youth Care Agency. For juveniles who moved during the
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follow-up period, the incidents of the new living address were also retrieved. As for the
independent variables, we searched in the police system for variables that were most
consistent with predictors of child maltreatment mentioned in the literature. Police
records of both the juvenile non-offenders as well as their co-occupants were retrieved
from the Dutch police system. In addition, information on incidents at the juvenile’s
living address was also requested. A complete list of all the independent variables that
were retrieved from the police system can be found in Table 5.2.

5.2.3 Type of Instrument
Within scientific literature, there has been a great deal of controversy regarding the most
appropriate method for risk assessment. Meehl (1954) was the first who introduced
the issue of the clinical versus the actuarial approach to decision making and stated
that the latter is superior to clinical judgment. Throughout the years, other researchers
have shown that the actuarial approach to decision making equals or surpasses the
clinical approach, and sometimes substantially (Ægisdóttir et al., 2006; Dawes, Faust, &
Meehl, 1989; Grove & Meehl, 1996; Grove, Zald, Lebow, Snitz, & Nelson, 2000; Hanson
& Morton-Bourgon, 2009; Leschied, Chiodo, Whitehead, Hurley, & Marshall, 2003).
It has even been suggested by Quinsey, Harris, Rice, and Cormier (1998) that clinical
judgment should be replaced completely by the use of actuarial instruments. At the
same time, actuarial models have been criticized, for instance because purely actuarial
predictions do not sufficiently take into account individual differences that can be
crucial for an accurate prediction (Hart, 1998; Sreenivasan, Kirkish, Garrick, Weinberger,
& Phenix, 2000). In addition, Scott and Resnick (2006) mentioned that actuarial tools
are rigid, lacking sensitivity to change, and cannot be generalized to populations
other than the populations they were based on. More recently, the structured clinical
judgment approach incorporating both empirically established risk factors and clinical
judgment (Douglas, Cox, & Webster, 1999) has been proposed as the best approach to
risk assessment (Saunders & Goddard, 1998; Tomison, 1999). However, several metaanalyses on the predictive validity of violence assessment instruments have found that
structured clinical judgment and actuarial instruments perform at comparable levels of
predictive accuracy (Singh, Grann, & Fazel, 2011; Yang, Wong, & Coid, 2010). Although
actuarial instruments have been criticized, we believe that the actuarial approach to
predicting future care needs of juvenile non-offenders is the most suitable for two
reasons. First, police officers can assess several important risk factors for future care
needs just by accessing information stored in the police registration system. Therefore,
it can be assumed that an actuarial instrument solely based on this information may be
promising in estimating the risk for future care needs in the initial stage of assessment.
If this risk is considerable, police officers can refer the juvenile to the next link in the
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chain of youth care for a more thorough assessment that is conducted by specialized
clinical professionals. Second, an actuarial instrument that is only based on information
stored in a police system can be implemented in the same system, making it possible to
automatically and rapidly screen large numbers of juveniles.

5.2.4 Statistical Analyses
First, we developed the Y-ACNAT-NO by conducting an Exhaustive Chi-squared
Automatic Interaction Detector (Exhaustive CHAID) analysis. Tree classification methods
like CHAID are very useful for gaining insight into profiles of youth with a high and low
probability of care needs (Steadman et al., 2000; Thomas & Leese, 2003). The purpose
of CHAID is to create homogenous groups based on the value of a specific outcome
variable (“care needs” in the current study), by splitting cases into two or more groups
on the basis of several predictor variables (Biggs, De Ville, & Suen, 1991; Kass, 1980). This
technique is particularly useful because the present study is exploratory rather than
confirmatory, involves the association between several independent variables (which
can interact with each other) and one dependent variable, and is not based on a strong
theory concerning the relative importance of the independent variables in predicting
the dependent variable (Boslaugh, Kreuter, Nicholson, & Naleid, 2005). We preferred
CHAID analysis above logistic regression since the CHAID method is more sensitive
in detecting interactions, and can be used to make decisions about how to combine
categories within a variable to arrive at the simplest model (Dudley, Dilorio, & Soet,
2000; Ratner, 2003). Although CHAID and Exhaustive CHAID are very similar algorithms,
the latter was preferred here, because Exhaustive CHAID performs a more thorough
merging and testing of predictor variables than the regular CHAID algorithm (Biggs et
al., 1991). Besides this, the results of a CHAID analysis are presented as a decision tree
and easily interpretable, which may be an important aspect when police officers (or
youth care workers) without substantial clinical expertise perform an initial assessment
of care needs of juveniles.
The CHAID algorithm as applied in the current study involved repeatedly splitting
(subsets of ) the construction sample into two or more child nodes, beginning with the
full construction sample. At each tree node, the best split was determined by merging
any allowable pair of categories of the predictor variables until there was a statistically
significant difference within the pair with respect to the target variable. The tree
growing process stopped until no more statistically significant splits could be found or
until the child nodes reached a minimum size (n = 20 in the present study). The result
was a visual tree model in which the terminal nodes represent a number of “risk groups”
with juveniles in each group having similar police records, and thus a similar risk for
future care needs.
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Table 5.2. Risk Factors for Future Care Needs (Total Sample; N = 3,200)
Categorical independent variables
Born in the Netherlands (0 = No; 1 = Yes)
Continuous independent variables

φ
-0.081***
rb

Current age

-0.060*

Age at first incident (involved in any role other than suspect)

-0.071*

Number of incidents (involved in any role other than suspect)

0.102***

Number of incidents (involved as victim)

-0.017

Number of incidents (involved as witness)

0.031

Number of incidents (involved as witness of violence)

-0.008

Number of incidents (involved as aggrieved person or reporter of an offense)

0.050

Number of incidents (involved and not having a specific role)

0.102***

Number of incidents (involved in any role not otherwise specified by the Dutch police)

0.088**

Number of incidents (involved in any role other than suspect), type of incident:
Sex offenses without violence

0.097***

Sex offenses with violence

0.096***

Number of incidents in which another person than the juvenile was involved as a suspect
and in which the juvenile was involved in any role other than suspect
Number of incidents in which another person than the juvenile was most often involved as
a suspect and in which the juvenile was involved in any role other than suspect
Number of incidents in which weapons were involved at the juvenile’s living address (the
juvenile does not need to be involved in this incident)
Number of incidents of sex offenses at the juvenile’s living address (the juvenile does not
need to be involved in this incident)
Number of incidents of child abuse at the juvenile’s living address (the juvenile does not
need to be involved in this incident)
Number of incidents of domestic violence at the juvenile’s living address (the juvenile does
not need to be involved in this incident)
Number of incidents in which a co-occupant at the juvenile’s living address was a suspect
Number of incidents of child abuse in which a co-occupant at the juvenile’s living address
was involved (in any role)
Number of incidents of domestic strife in which the juvenile and/or a co-occupant at the
juvenile’s living address was a victim
Number of incidents of conflicts in which a co-occupant at the juvenile’s living address was
a victim

0.107***
0.050
0.157***
0.389***
0.308***
0.534***
0.470***
0.490***
0.524***
0.374***

Note. A care need was defined as the occurrence of a supervision order as imposed by a juvenile court judge
and/or the occurrence of future worrisome incidents at the juvenile’s living address (involving child abuse,
domestic violence, domestic strife, and/or sexual offensive behavior) within a period of three years after the
index incident.
Correlations ≥ .200 are in boldface to highlight the strongest associations.
rb = biserial correlation; φ = phi-coefficient.
*
p < 0.05; ** p < 0.01; *** p < 0.001.
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When interpreting the tree model from top to bottom, it is possible to determine how
the juveniles in the risk groups score on the variables that are part of the instrument. In
the development of the current instrument, about 50% of the sample was used to build
the model (construction sample) and about 50% of the sample was used to validate the
instrument (validation sample).
Second, we assessed the discriminatory accuracy of the Y-ACNAT-NO by calculating
AUC values in both the construction and validation sample, and by examining the
sensitivity, specificity, and diagnostic odds ratio at various cutoff scores in the validation
sample. An AUC value is a global and base rate resistant index of discrimination
representing the probability that a randomly selected juvenile with care needs has a
higher risk classification than a randomly selected juvenile without care needs. The
sensitivity (or true positive rate) refers to the proportion of juveniles that is in need
of care and actually tests positive on the Y-ACNAT-NO, whereas the specificity (or
true negative rate) refers to the proportion of juveniles that is not in need of care and
actually tests negative on the Y-ACNAT-NO. Ideally, a test should have high sensitivity
and high specificity, but since sensitivity and specificity are inversely related, sensitivity
is high when specificity is low and vice versa. To determine the cutoff score at which the
sensitivity and specificity of the Y-ACNAT-NO are maximized we calculated the Youden
index (J) which is defined as the maximum vertical distance between a ROC curve and
the reference line (representing chance performance) and is calculated as J = maximum
{ sensitivity + specificity – 1 } (Fluss, Faraggi, & Reiser, 2005). The cutoff point on the ROC
curve that equals J (i.e., the point at which { sensitivity + specificity -1 } is maximized)
is regarded as the optimal cutoff point, but only under the assumption that sensitivity
and specificity are of equal importance. The diagnostic odds-ratio is a base rate resistant
measure for the discriminative power of the test and refers to the ratio of the odds of
a true positive result relative to the odds of a false positive result. A higher diagnostic
odds ratio indicates a better test performance and unlike an AUC value, it can take into
account different cutoff scores. For a more thorough overview of these performance
measures, see for instance the work of Singh (2013).
Third, calibration of the Y-ACNAT-NO was assessed by first calculating the Brier
score (Brier, 1950; Yates, 1982) and the Sanders-modified Brier score (Sanders, 1963)
in the construction and validation sample, which are single measures capturing both
discrimination and calibration. The Brier score represents the difference between
observed and predicted probabilities summed over all individual juveniles, whereas the
Sanders-modified Brier score is summed over a discrete number of categories. The latter
is of more interest in the present study, since the Y-ACNAT-NO classifies juveniles into
different risk groups. Both scores range from 0 to 1 with 0 indicating perfect performance
and .25 indicating that predicted outcomes agree with actual outcomes in 50 percent
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of the cases (i.e., chance). Spiegelhalter’s Z test (Spiegelhalter, 1986) was performed
to determine whether individual Brier scores were extreme, with significant results
indicating that predicted and actual outcomes are not compatible. Next, we calculated
a decomposition of the (Sanders-modified) Brier score designated as the reliability-inthe-small (Yates, 1982), which equals the squared error between the average predicted
rate of care needs and the average observed rate of care needs in each risk category. A
reliability-in-the-small of 0 indicates perfect calibration.
Finally, we calculated the positive predictive power, the negative predictive power,
the number needed to detain, and the number safely discharged at various cut-off
scores in the validation sample. The positive predictive power refers to the probability
that a juvenile scoring above a particular cutoff score is correctly identified as someone
with care needs, whereas the negative predictive power refers to the probability that
a juvenile scoring below a particular cutoff score is correctly identified as someone
without care needs. The number needed to detain is the number of juveniles judged to
be at high risk for care needs who would need to be detained to prevent one actual case
of care needs and the number safely discharged is the number of individuals judged to
be at low risk for care needs who could be discharged before one case of care needs
becomes actual. More information about these calibration measures can be found in
the work of Singh (2013).
Fourth, we examined whether the Y-ACNAT-NO outperforms the YO-CNAT (Van
der Put & Stams, 2013) in the prediction of risk for future care needs of juvenile nonoffenders. If so, maintaining a separate instrument for both juvenile offenders as well as
juvenile non-offenders is justified. Otherwise, only the YO-CNAT should be retained and
used for both groups of juveniles. For comparing the performance of both instruments,
we first calculated the probability of future care needs for the juveniles in the current
validation sample on the basis of the different risk groups of the YO-CNAT. Next, the
ROC curve and AUC value of the Y-ACNAT-NO were compared to the ROC curve and AUC
value of the YO-CNAT to assess differences in discriminatory accuracy between the two
instruments. To assess differences in calibration, the (Sanders-modified) Brier score and
the reliability-in-the-small of the Y-ACNAT-NO and the YO-CNAT were compared using
the validation sample.
All analyses were performed using MedCalc for Windows, version 12.5 (MedCalc
Software) or Stata/SE, version 12.0 (StataCorp, College Station, TX, USA) at a 95%
significance level (two-sided). The method of DeLong, DeLong, and Clarke-Pearson
(1988) was used for calculating the standard error of the area under the ROC curve,
which was needed for constructing binomial exact confidence intervals of AUC values.
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5.2.5 Ethical Approval
Formal Institutional Review Board approval for conducting the present study was not
required, since this study involved secondary data analysis on de-identified data, which
does not pose physical or psychological harm to participants. Accordingly, this study
was ethically conducted based on the rules maintained by the Faculty Ethics Review
Board (FMG-UvA) of the Faculty of Social and Behavioral Sciences of the University of
Amsterdam in the Netherlands.

5.3 Results

05

5.3.1 Prevalences and Risk Factors
An overview of the prevalence of care needs within the three year period after the index
incident is presented in Table 5.3 for both the construction and validation sample. In
total, the percentage of juveniles that needed some form of care was 14.0% and 13.9%,
respectively. No significant differences were found between the construction and
validation sample in the prevalence of (specific types of ) care needs. We conducted Z
tests for proportions to compare prevalences of care needs in the current sample to
prevalences of care needs in the sample that was used to construct and validate the
YO-CNAT. The results indicated that the prevalences of all types of care needs were
significantly different between the two samples (p < .001, two-sided). Table 5.2 lists the
association between all variables retrieved from the Dutch police system and whether
or not juveniles were in need of care during the three year follow-up period.

5.3.2 Development of the Y-ACNAT-NO
Exhaustive CHAID analyses were conducted to develop the present actuarial screening
tool (Y-ACNAT-NO). The variables mentioned in Table 5.2 were all included as
independent variables and the dependent variable was whether or not juveniles had
a care need (i.e., a juvenile placed under a supervision order and/or the occurrence of
a worrisome incident at the juvenile’s living address) in the three year period after the
index incident. The CHAID output for the validation sample is presented in Figure 5.1.
To validate the CHAID model, the tree nodes that were derived in the construction
sample were specified a priori in the validation sample rather than allowing the CHAID
algorithm to build a new (and perhaps different) classification tree. The predictor
variable for which the CHAID algorithm found the most significant split was the number
of recorded incidents of domestic violence at the juvenile’s living address. Based on this
variable, the total group of juveniles was divided into three different subgroups (see
Figure 5.1). In the following step, these subgroups were further divided based on the
next variable for which the most significant split could be found.

149

150
405
120
295
88
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Number of juveniles associated with a worrisome incidentd

of which: Incidents of domestic strife

Incidents of domestic violence

Incidents of child abuse

Incidents of sexual offensive behavior

Total number of juveniles with a care need

13.9

3.2

2.8

9.2

3.8

12.7

2.4

%

217

60

50

146

67

198

39

na

14.0

3.9

3.2

9.4

4.3

12.8

2.5

%

Construction sample
(n = 1549)

229

43

38

149

53

207

39

na

13.9

2.6

2.3

9.0

3.2

12.5

2.4

%

Validation sample
(n = 1651)

.004

3.734

+

2.229

.109

2.453

.024

.029

χ2(1)b

16.169***

3.316***

3.503***

4.352***

6.021***

7.575***

7.982***

Zc

a

Note. Number of unique juveniles in the sample with a (specific) care need.
b
Chi-square tests with Yates’ correction were conducted to determine differences between the construction and validation sample.
c
Z tests for proportions were conducted to test for differences in the prevalences of care needs between the samples on which the Y-ACNAT-NO and the YC-NAT
were based.
d
Worrisome incidents are defined as incidents of domestic strife/violence, child abuse, and sexual offensive behavior that occur at the juvenile’s living address.
+
p < .10; *** p < .001.

78

Number of juveniles with a supervision order

na

Total sample
(N = 3200)
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No incidents of conflicts
in which a co-occupant
was a victim
(n = 806 ; 49%)
Prop . care needs = 0.06

1 or more incidents of
conflicts in which a cooccupant was a victim
(n = 16; 1%)
Prop . care needs = 0.06

χ 2(1) = 8.804 p = 0.003

2 or less incidents in
which the juvenile was
involved (not as a
suspect)
(n = 822; 50%)
Prop . care needs = 0.06

χ 2(1) = 7.982 p = 0.014

No incidents in which a
co-occupant was a
suspect
(n = 1003; 61%)
Prop . care needs = 0.07

p < 0.001

3 or more incidents in
which the juvenile was
involved (not as a
suspect)
(n = 181; 11%)
Prop . care needs = 0 .10

χ 2(1) = 20.449

No incidents of domestic
strife in which a cooccupant was a victim
(n = 1490; 90%)
Prop . care needs = 0.09

3 or more incidents of
domestic violence at the
juvenile’s living address
(n = 24; 2%)
Prop . care needs = 0.83

One or more incidents of
domestic strife in which a
co-occupant was a victim
(n = 21; 1%)
Prop . care needs = 0.76

p = 0.023

1 or more incidents of
conflicts in which a cooccupant was a victim
(n = 56; 3%)
Prop . care needs = 0.21

Two or more incidents in
which a co-occupant was
a suspect
(n = 196 ; 12%)
Prop . care needs = 0.19

χ 2(1) = 5.593 p = 0.018

No incidents of conflicts
in which a co-occupant
was a victim
(n = 361; 22%)
Prop . care needs = 0.13

χ 2(1) = 6.796 p = 0.009

Current age of the
juvenile is 14 years or
older
(n = 417; 25%)
Prop . care needs = 0.14

χ 2(1) = 14.032 p = 0.002

One incident in which a
co-occupant was a
suspect
(n = 165; 10%)
Prop . care needs = 0.06

χ 2(1) = 5.156

1 or 2 incidents of
domestic violence at the
juvenile’s living address
(n = 101; 6%)
Prop . care needs = 0.48

No incidents of domestic
strife in which a cooccupant was a victim
(n = 80; 5%)
Prop . care needs = 0.40

p < 0.001

One or more incidents in
which a co-occupant was
a suspect
(n = 487; 30%)
Prop . care needs = 0.15

One or more incidents of
domestic strife in which a
co-occupant was a victim
(n = 36; 2%)
Prop . care needs = 0.61

p < 0.001

Current age of the
juvenile is 13 years or
younger
(n = 70; 4%)
Prop . care needs = 0.20

χ 2(1) = 60.719

No incidents of domestic
violence at the juvenile’s
living address
(n = 1526; 92%)
Prop . care needs = 0.11

χ 2(2) = 198 .565

Total group of juveniles
(n = 1651; 100 %)
Prop . care needs = 0.14

Note. The grey shaded
terminal nodes represent
the eleven “risk groups” in
which juveniles have similar
scores on the variables that
comprise the Y-ACNAT-NO
and therefore the same risk
for future care needs.
n (%) = The number and
percentage of juveniles
that are classified in each
tree node; Prop. care needs
= proportion of juveniles
with care needs.

Figure 5.1. Classification
Tree for the Validation
Sample
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This procedure of splitting subgroups was repeated until no further significant splits
could be found or until the child nodes had reached a minimum size of n = 20. When
the algorithm ended, the following six variables were part of the CHAID model: (1) the
number of recorded incidents of domestic violence at the juvenile’s living address; (2)
the number of recorded incidents of domestic strife in which the juvenile and/or a cooccupant of the juvenile was a victim; (3) the number of recorded incidents in which
a co-occupant of the juvenile was a suspect; (4) the number of recorded incidents in
which the juvenile was involved (having any role other than suspect); (5) the current
age of the juvenile; and (6) the number of recorded incidents in which a co-occupant
of the juvenile was a victim of conflicts. As can be seen in Figure 5.1, eleven end nodes
representing eleven different “risk groups” are part of the tree classification diagram.
The risk for future care needs ranges from 0.06 in the lowest risk group to 0.83 in the
highest risk group, meaning that approximately 6% of the juveniles in the lowest risk
group will have care needs, whereas 83% of the juveniles in the highest risk group will
have care needs. By interpreting the classification tree from top to bottom, it is possible
to determine how the juveniles in the risk groups score on the six predictor variables
that are part of the Y-ACNAT-NO.

5.3.3 Predictive Power of the Y-ACNAT-NO
The discrimination analyses produced an AUC of .804 (95% CI [.783, .823]) in the
construction sample and an AUC of .764 (95% CI [.743, .784]) in the validation sample,
which can be regarded as high according to Dolan and Doyle (2000). The sensitivity,
specificity, and diagnostic odds ratio of the Y-ACNAT-NO are presented in Table 5.4
for various cutoff scores. Each cutoff score equals a risk for future care needs (i.e., the
proportion of juveniles with care needs in a “risk group”), calculated by the CHAID
algorithm in the construction sample. The calibration analyses produced a Brier score of
.0863 (Spiegelhalter’s Z = -.004, p = .502) and a Sanders-modified Brier score of .0881 in the
construction sample (with the data grouped into eleven risk categories). The reliabilityin-the-small was .0000 and the ratio of the excess forecast variance to the minimum
forecast variance was 2.526, indicating that the observed variability of the predictions of
the Y-ACNAT-NO was approximately 2.5 times the minimum variability that is necessary.
According to Spiegelhalter (1986), ratios exceeding 6.0 indicate substantial excess
variation in risk predictions. In the validation sample, the calibration analyses produced
a Brier score of .0964 (Spiegelhalter’s Z = 1.801, p = .072) and a Sanders-modified Brier
score of .0976 (with the data grouped into eleven risk categories). The reliability-in-thesmall was .0014, which corresponds to an average assessment error of 3.74% in risk
estimates per risk category. The ratio of the excess forecast variance to the minimum
forecast variance was 4.016. Overall, these results indicate an acceptable calibration of
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the Y-ACNAT-NO. The positive and negative predictive power, the number needed to
detain, and the number safely discharged were examined for various cutoff scores and
are presented in Table 5.4.

5.3.4 Predictive Value of the Y-ACNAT-NO for Predicting Specific Types of Care
Needs
We also examined whether the Y-ACNAT-NO is suitable for the prediction of specific
types of care needs. Table 5.5 presents discrimination and calibration measures of
the Y-ACNAT-NO for different dependent variables using the same CHAID output (as
depicted in Figure 5.1). The discriminatory accuracy was high for the prediction of total
worrisome incidents, child abuse, domestic strife, and sexual offensive behavior (with
AUC values above .75 in the validation sample) and acceptable for the prediction of a
supervision order and domestic violence (with AUC values between .70 and .75 in the
validation sample). The calibration analyses produced acceptable (Sanders-modified)
Brier scores for all dependent variables in the validation sample (with values < .100),
but Spiegelhalter’s Z test indicated that predicted outcomes were only compatible with
actual observations when either worrisome incidents or domestic violence was predicted.
Furthermore, the reliability-in-the-small was only acceptable when the Y-ACNAT-NO was
used for predicting worrisome incidents or domestic violence (with values < .0100).

5.3.5 Comparing the Predictive Validity of the Y-ACNAT-NO and the YO-CNAT
By comparing the predictive validity of the Y-ACNAT-NO to the predictive validity of
the YO-CNAT we examined whether it is justified to maintain two different screening
tools for the prediction of care needs, or that the YO-CNAT will suffice for predicting care
needs of both juvenile offenders and juvenile non-offenders. As for the discriminatory
accuracy, we first calculated the predicted probability of future care needs for each
juvenile non-offender in the validation sample, by applying the YO-CNAT as described
by Van der Put and Stams (2013). The predicted probabilities of future care needs
based on the Y-ACNAT-NO that were also needed were already generated by the CHAID
algorithm that was used for developing the Y-ACNAT-NO.
Next, we created a ROC curve for both the Y-ACNAT-NO and the YO-CNAT and
calculated the two AUC values. To verify if any difference between the AUC values of the
two instruments were statistically significant, 95% confidence intervals were calculated
using the method of DeLong et al. (1988) and a significance test was performed. The
results showed that the AUC value of the Y-ACNAT-NO (.764; 95% CI [.743 - .784]) was
higher than the AUC value of the YO-CNAT (.722; 95% CI [.699 - .743]) and that the
difference between these AUCs (.042; 95% CI [.011 - .073]) was statistically significant, Z
= 2.662, p = .008. The ROC curves of both instruments are depicted in Figure 5.2.
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1.000
(.984 – 1.000)

.799
(.741 - .849)

.756
(.695 - .810)

.677
(.612 - .737)

.511
(.444 - .577)

.507
(.440 - .573)

.454
(.388 - .521)

.393
(.329 - .460)

.253
(.198 - .315)

.087
(.054 - .132)

.000
(.000 - .016)

> .000

> .047

> .053

> .117

> .128

> .207

> .257

> .292

> .439

> .690

> 1.000

1.000
(.997 – 1.000)

.997
(.993 - .999)

.984
(.976 - .990)

.950
(.937 - .961)

.911
(.895 - .925)

.880
(.862 - .896)

.869
(.851 - .886)

.758
(.735 - .780)

.644
(.618 - .668)

.535
(.508 - .561)

.000
(.000 - .003)

Specificity
(95% CI)

-

.833
(.626 - .953)

.716
(.604 - .811)

.559
(.479 - .637)

.450
(.385 - .517)

.404
(.347 - .464)

.386
(.331 - .444)

.311
(.270 - .353)

.254
(.222 - .289)

.217
(.189 - .246)

.139
(.122 - .156)

Positive predictive
power (95% CI)

.861
(.844 - .878)

.872
(.854 - .887)

.891
(.875 - .906)

.907
(.891 - .921)

.912
(.896 - .926)

.917
(.901 - .931)

.917
(.901 - .931)

.936
(.920 - .949)

.942
(.926 - .956)

.943
(.925 - .958)

-

Negative
predictive power
(95% CI)

-

33.923
(11.482 – 100.223)

20.631
(12.409 – 34.302)

12.320
(8.624 – 17.602)

8.484
(6.175 – 11.655)

7.510
(5.539 – 10.182)

6.942
(5.135 – 9.384)

6.564
(4.851 – 8.881)

5.575
(4.047 – 7.680)

4.567
(3.252 – 6.414)

-

Diagnostic
odds ratio
(95% CI)

-

1.200
(1.049 - 1.597)

1.397
(1.233 - 1.656)

1.789
(1.570 - 2.088)

2.222
(1.934 - 2.597)

2.475
(2.155 - 2.882)

2.591
(2.252 - 3.021)

3.215
(2.833 - 3.704)

3.937
(3.460 - 4.505)

4.608
(4.065 - 5.291)

7.194
(6.410 - 8.197)

NND
(95% CI)

6.194
(5.410 – 7.197)

6.813
(5.849 – 7.850)

8.174
(7.000 – 9.638)

9.753
(8.174 – 11.658)

10.364
(8.615 – 12.514)

11.048
(9.101 – 13.493)

11.048
(9.101 – 13.493)

14.625
(11.500 – 18.608)

16.242
(12.514 – 21.727)

16.544
(12.333 – 22.810)

-

NSD
(95% CI)

.000

.084

.237

.343

.365

.387

.380

.435

.400

.334

.000

Youden
index

Note. The presented measures pertain to the performance of the Y-ACNAT-NO in the validation sample.
a
If a test score on the Y-ACNAT-NO (i.e., the probability of future care needs) is greater than the cutoff score, the test result is considered positive; otherwise, it is
considered negative. The cutoff score with the highest Youden index [J] is indicated in bold.
CI = Confidence interval; NND = Number needed to detain; NSD = Number safely discharged.

Sensitivity
(95% CI)

Cutoff
score (>)a

Table 5.4. Estimates of Several Performance Measures for Different Cutoff Scores of the Y-ACNAT-NO

Chapter 05 | The Development and Validation of the Y-ACNAT-NO

.0636

.767 (.745 - .788)

Supervision order

Total worrisome incidents
.0458***
.0416***
.0734

.855 (.837 - .872)

Sexual offensive behavior

.0715

.0408

.0744

.0482

.0805

.0628

SMBS

.0452

.0157

.0051

.0230

.0003

.0389

RIS

.846 (.828 - .863)
***

.870*** (.853 - .886)

.740 (.718 - .761)
***

.823*** (.804 - .841)

.758 (.736 - .778)
***

.741 (.719 - .762)
***

AUC (95% CI)

.0277

.0442
.0500

.0458***
***

.0497

.0220

.0821

.0797

.0093

.0299

.0023
.0497

.0378

.0604
.0904

RIS

SMBS

.0490***

***

.0899

.0616

BSa

Validation sample

Note. a The statistical significance of individual Brier scores was determined by calculating the Spiegelhalter’s Z statistic, with significant values indicating extreme
values. Non-significant results indicate better overall performance.
AUC = Area under the receiver operating characteristic curve; CI = Binomial exact confidence interval; BS = Brier score; SMBS = Sanders-modified Brier score (with
the data grouped into eleven risk categories); RIS = Reliability-in-the-small.
*
p < .05; ** p < .01; *** p < 0.001.

***

*

.0721

.790 (.769 - .810)

.937*** (.923 - .948)

Domestic violence

Domestic strife

***

**

.0789

.809 (.788 - .828)
***

.908*** (.892 - .921)

***

Child abuse

***

BSa

AUC (95% CI)

Specific type of care needs

Construction sample

Table 5.5. Performance of the Y-ACNAT-NO when Predicting Specific Types of Care Needs
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Y-ACNAT-NO
YO-CNAT
Reference Line
0,0

0,2

0,4

0,6

0,8

1,0

1 - Specificity (false positive rate)

Figure 5.2. Receiver Operating Characteristic Curve Analysis of the Y-ACNAT-NO and YO-CNAT
Note. Y-ACNAT-NO = Youth Actuarial Care Needs Assessment Tool for Non-Offenders; YO-CNAT = Youth
Offender Care Needs Assessment Tool.

To assess differences in calibration between the Y-ACNAT-NO and YO-CNAT, we
first calculated several calibration measures for the YO-CNAT in the current validation
sample. For the YO-CNAT, the Brier score was .1098 (Spiegelhalter’s Z = -7.064, p <
.001), the Sanders-modified Brier score was .1175 (with the data grouped into five risk
categories as described by Van der Put and Stams, 2013), the reliability-in-the-small was
.0105 (equal to an average assessment error of 10.25% in probabilistic estimates per
risk category), and the ratio of the excess forecast variance to the minimum forecast
variance was 5. A comparison of these calibration performance estimates to the
calibration performance of the Y-ACNAT-NO (see above) indicates that the Y-ACNAT-NO
outperforms the YO-CNAT.
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5.4 Discussion
Until recently, the development and validation of actuarial risk assessment instruments
for predicting future care needs of juveniles did not receive much attention. Moreover,
statistics on the predictive accuracy of risk assessment instruments for future child
welfare involvement and/or child maltreatment are often not reported in published
literature. Therefore, it is difficult to make a judgment about the predictive accuracy
of the Y-ACNAT-NO relative to the predictive accuracy of other actuarial care needs
assessment instruments that are specifically developed for juveniles. However, there are
numerous actuarial instruments available that predict future delinquency or recidivism
among juveniles and the discriminatory accuracy of the Y-ACNAT-NO (AUC = .764)
compares favorably with the discriminatory accuracy of other instruments. For instance,
Schwalbe (2007) reported an average AUC value of .64 for assessment instruments
predicting the risk for general recidivism and Fazel, Singh, Doll, and Grann (2012) found
a median AUC value of .66 for assessment instruments predicting the risk for general
offending. In addition, the AUC value of the Y-ACNAT-NO meets the criterion of .75
mentioned by Dolan and Doyle (2000) as a lower bound of high predictive validity. The
calibration analyses indicated an average assessment error of 3.74% in risk estimates per
risk category, which we regard as acceptable for an instrument that is to be used in the
initial stage of assessment. For predicting specific forms of care needs, the Y-ACNAT-NO
showed an acceptable discriminatory accuracy for all dependent variables (with AUC
values of .740 or above), but calibration was only acceptable when worrisome incidents
or domestic violence were predicted (with an average assessment error of less than 10%
per risk category). Therefore, the Y-ACNAT-NO seems less suitable for the prediction of
several specific care needs and future research is needed to improve the predictive
validity by, for instance, examining additional predictor variables.
The choice of a suitable cutoff score depends largely on the consequences of false
positive and false negative test results. For identifying the largest proportion of juveniles
who are at risk for future care needs, the test should be highly sensitive at the expense
of a less optimal specificity. If, however, further assessment is costly to society or may
have unwanted (psychological) side effects, a high specificity is to be preferred. In
deciding the optimal cutoff score, the result of a true high-risk juvenile (with actual care
needs) not being referred for further assessment must be weighed against the result
of a true low-risk juvenile (without actual care needs) who is being referred for further
assessment. If the aim is to minimize the total number of inappropriate decisions (i.e.,
minimize the number of false positive and false negative test results), a cutoff score
of .439 should be chosen. At this cutoff score, there are 24.8% false positives, 10.6%
false negatives and 11.3% false decisions in total. However, if the consequences of false
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negatives are considered more serious than the consequences of false positives, a cutoff
score of .128 can be chosen, at which the false negatives decrease (7.6%) at the cost of
a considerable increase in false positives (57.9%). However, the percentage of total false
decisions (16.8%) still seems acceptable at this cutoff score. Actuarial instruments have
the advantage that numbers of false positives and false negatives can be calculated
for all possible cutoff values so that an informed choice can be made by the police
management about the cutoff score that best meets the requirements of the situation
in which the instrument will be used.
The significant difference between AUC values of the YO-CNAT and Y-ACNAT-NO
in combination with differences in the ROC curves of both instruments revealed that
the Y-ACNAT-NO outperforms the YO-CNAT in situations where a high sensitivity (i.e.,
less false negatives) is to be preferred above a high specificity (i.e., less false positives).
At most cutoff scores of the Y-ACNAT-NO the ratio between false negatives and false
positives is optimal compared to the performance of the YO-CNAT at different cutoff
scores, indicating the incremental discriminatory accuracy of the Y-ACNAT-NO. In
addition, the results showed that the Y-ACNAT-NO is better calibrated than the YO-CNAT
when the goal is to predict future care needs of juvenile non-offenders. We therefore
believe that it is justified to maintain the Y-ACNAT-NO next to the YO-CNAT, which was
developed for predicting future care needs of juvenile offenders.
The Y-ACNAT-NO can be used by the Dutch police in deciding whether juvenile
non-offenders should be referred for further assessment. If a juvenile non-offender
tests positive on the Y-ACNAT-NO (i.e., there is a considerable risk for future care
needs), the police officer can decide to refer the juvenile to a youth care agency for
further assessment. However, for an optimal decision it is important to note that the
Y-ACNAT-NO should be used in addition to, and not instead of, the judgment of Dutch
police officers. The test results of the Y-ACNAT-NO should not be regarded as perfect
predictions of the risk for future care needs for at least two reasons. First, and in general,
some degree of measurement error is inherent to risk assessment. Second, a number of
important predictor variables for future care needs (see, for instance, Hindley et al., 2006;
Kerig & Wenar, 2005) could not be part of the Y-ACNAT-NO, since information on these
variables is not available in the Dutch police system. Consequently, false positive and
false negative test results are inevitable at each possible cut-off score of the Y-ACNATNO. Therefore, the judgment of Dutch police officers remains important, even when an
actuarial instrument is available that supports police officers in their decision about
referring a juvenile for further assessment.
It should be stressed that the Y-ACNAT-NO cannot automatically be used in other
countries than the Netherlands because of several reasons. The current screening
instrument was constructed using only predictor variables that are stored in the
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Dutch police system, and it cannot be assumed that the same predictor variables are
also stored in police systems in other countries. Moreover, the performance of the
Y-ACNAT-NO at different cutoff scores are based on the prevalence of care needs in a
Dutch sample. Because it is unlikely that exactly equal base rates of care needs are to be
found in populations in different countries, the predictive validity (both discrimination
and calibration) of the instrument needs to be examined in populations in which the
instrument is to be applied. In addition, a cutoff score that is regarded as optimal in
the Netherlands can be less optimal or even inappropriate for predicting the risk for
future care needs of non-offending juveniles in other countries, making it necessary
to determine an optimum cutoff score for each separate population. On the other
hand, most predictor variables that constitute the Y-ACNAT-NO pertain to the number
of previous episodes of maltreatment, which was found to be a key risk factor for the
recurrence of child maltreatment in the systematic review of Hindley et al. (2006). We
therefore think that results of CHAID analyses performed on samples from different
countries than the Netherlands will not vary much, provided that data on the number
of different types of worrisome incidents that occur in the direct living environment of
the juvenile is available.
Several limitations of the current study should be noted. First, in developing
the Y-ACNAT-NO, the aim was to construct a risk screening instrument that can be
used by police officers without substantial clinical expertise, and that can easily be
implemented in the police system. Therefore, we only used information stored in the
Dutch police system for the construction of the instrument. There are, however, many
other important predictors of child maltreatment and future care needs that are not
recorded by the police. Future research on predicting care needs of juvenile nonoffenders should therefore integrate both predictors derived from police records as well
as other significant predictors to improve assessment or screening instruments. Second,
a relatively small sample size was available to construct and validate the model. A more
accurate model with better predictive accuracy may be obtained when samples of
larger sizes were available. Third, the number of incidents as recorded by the police may
be an underestimate of the actual number of incidents. It is likely that the actual number
is greater, because not all incidents are reported or known to the police. Besides, it is
often not an easy task to identify who was involved in an incident and in what specific
role. These difficulties influence the validity of an actuarial instrument that is based on
official police records.
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5.5 Conclusion
The present study extends risk screening research by showing that it was possible to
develop an actuarial risk screening instrument with sufficient predictive value for the
prediction of future care needs (i.e., problematic child-rearing situations) of juvenile
non-offenders (i.e., juveniles who come into contact with the Dutch police but not in the
role of a suspect). The Youth Actuarial Care Needs Assessment Tool for Non-Offenders
can be administered by Dutch police officers and since it is solely based on police records
and comprises only six items, it can easily be implemented in the Dutch police system,
making the instrument efficient and cost-effective in the initial stage of risk assessment.
By implementing the Y-ACNAT-NO, the Dutch police can play a more important role in
timely identifying problematic child-rearing situations among juvenile non-offenders,
which improves the chain of youth care organizations in the Netherlands significantly.
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6.1 Dissertation Objective
In forensic care, the risk-need-responsivity (RNR) model (Andrews & Bonta, 2010;
Bonta & Andrews 2007, 2010; Andrews, Bonta, & Hoge, 1990) is the leading model for
assessment and treatment and is supported by evidence from a considerable body
of research (e.g., Andrews, Zinger, Hoge, Bonta, Gendreau, & Cullen, 1990; Dowden &
Andrews, 1999a, 1999b; Koehler, Lösel, Akoensi, & Humphreys, 2012). To successfully
bring the risk and need principles of the RNR model into the clinical practice of forensic
child and youth care, knowledge on risk factors and their effects as well as the availability
of valid and reliable instruments for risk and needs assessment are imperative. In light
of this, the objective of the present dissertation was twofold: first, to increase the body
of knowledge on risk factors and their effects leading to care needs of specific groups
of juveniles in a forensic context; and second, to improve risk assessment procedures of
the forensic youth care system by developing and validating two instruments for risk
assessment. In pursuing this objective, four studies were conducted that together form
the present dissertation. This last chapter highlights the main findings of these studies,
discusses methodological strengths and limitations, provides several implications for
clinical practice, and closes with suggestions for future research.

6.2 Main Findings
In the first study of this dissertation (Chapter 2), the effect of several risk domains for lifecourse persistent offending relative to adolescence-limited offending was examined.
In this meta-analytic review, the largest effects were found for domains comprising
risk factors pertaining to a juvenile’s criminal history, aggressive behavior, alcohol/
drug abuse, deviant sexual behavior, social relationship problems, emotional/behavior
problems, and school/employment problems. Relatively small effects were found for
family, neurocognitive, and attitude-related risk factors. In general, these results showed
that risk factors in multiple domains were more pronounced in life-course persistent
offenders relative to adolescence-limited offenders, meaning that life-course persistent
offenders experience much more problems in multiple domains than adolescencelimited offenders. Therefore, it is important to differentiatie life-course persistent
offenders from adolescent-limited offenders and to account for this differentiation in
risk assessment strategies as well as in (preventive) forensic child and youth care.
The second study (Chapter 3) examined whether a valid and reliable risk screening
instrument could be developed to enable police officers in the Netherlands to
identify juveniles at risk for becoming delinquent. As a result, the Youth Actuarial Risk
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Assessment Tool for First-Time Offending (Y-ARAT-FO) was developed, which is an
actuarial instrument that can be used in the initial stage of risk assessment. The Y-ARATFO assesses the following five predictive variables that are stored in the registration
system of the Dutch police: (1) the total number of previously recorded incidents in
which the juvenile had any role other than that of a suspect; (2) the gender of the
juvenile; (3) the total number of recorded incidents in which a co-occupant at the
juvenile’s living address was a suspect; (4) whether or not the juvenile was born in the
Netherlands; and (5) the current age of the juvenile. Although the selection of (possible)
predictors in developing the Y-ARAT-FO was restricted to variables that were retrievable
from the police registration system, the five predictive variables resemble previously
well established risk factors for general delinquency such as age of onset, gender, and
ethnicity (Ellis, Beaver, & Wright, 2009), as well as having delinquent parents (Bijleveld
& Wijkman, 2009) and having delinquent siblings (Slomkowski, Rende, Conger, Simons,
& Conger, 2001). The predictive accuracy of the Y-ARAT-FO seemed acceptable in
predicting the risk for onset of general delinquency as well as in predicting future
violent, property, public order, and other specific offenses. Because the data needed as
input for the Y-ARAT-FO can be extracted electronically from the computer system of
the Dutch police, the risk can be estimated quickly and consistently for large groups of
juveniles without the need to retrieve or examine additional information about these
juveniles.
The third study (Chapter 4) was aimed at determining the effect of different domains
of risk factors for victimization of child sexual abuse by performing a three-level metaanalysis for each risk domain. The 10 risk domains showing the largest effects were
“Parental history of abuse”, “Prior or concurrent forms of child abuse”, “Child has mental,
physical, or behavioral problems”, “Child is female”, “Child has school-related problems”,
“Problematic family system functioning”, “Physical violence in the child’s home
environment”, “Child (periodically) lived away from biological parents”, “Interparental
problems (e.g., marital conflict)”, and “Parental mental or physical problems”. Relatively
small effects were found for the risk domains “Low family SES”, “Parental age factors
(child having young or old parents)”, “Low parental education”, and “Child’s substance
use”. In general, these results indicate that multiple risk domains are involved in the
occurrence of victimization of child sexual abuse. The results of moderator analyses
showed that mental or physical problems of mothers, contrary to mental or physical
problems of fathers, are associated with victimization of child sexual abuse.
The aim of the fourth study (Chapter 5) was to examine whether a valid and
reliable risk screening instrument could be developed to enable police officers in
the Netherlands to identify juveniles who are at risk for involvement in child welfare
because of care needs (i.e., problems in the child-rearing environment). This study
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yielded the Youth Actuarial Care Needs Assessment Tool for Non-Offenders (Y-ACNATNO) that can be used by Dutch police officers as an initial screening instrument. The
Y-ACNAT-NO was developed using the actuarial approach and is based on six predictive
variables that are stored in the computer system of the Dutch police: (1) The number of
recorded incidents of domestic violence at the juvenile’s living address; (2) the number
of recorded incidents of domestic strife in which the juvenile and/or a co-occupant of
the juvenile was a victim; (3) the number of recorded incidents in which a co-occupant
of the juvenile was a suspect; (4) the number of recorded incidents in which the juvenile
was involved (not as a suspect); (5) the current age of the juvenile; and (6) the number
of recorded incidents in which a co-occupant of the juvenile was a victim of concflicts.
These six variables mainly concern violence and conflict situations in the home
environment of the juvenile as well as family members of the juvenile being criminal,
and reflect risk factors at the first level of analysis (i.e., ontogenetic development) as
well as the second level (i.e., the microsystem) in the ecological model of Belsky (1980,
1993). The results showed that the predictive accuracy of the Y-ACNAT-NO in terms of
discrimination and calibration was sufficient to justify its use as an initial screening
instrument when a decision is needed about referring a juvenile for further assessment
of care needs. Similar to the Y-ARAT-FO, the Y-ACNAT-NO enables a quick and consistent
estimation of the risk for future care needs for large groups of juveniles, without the
need to retrieve or examine additional information about the juveniles.
Taking into account the results of the four studies, the present dissertation
contributes to risk assessment in forensic child and youth care in two important ways.
First, the meta-analytic reviews presented in chapters 2 and 4 quantitatively revealed
differences in effects of risk domains, providing insight into the risk domains that are
most influential in the development of persistent delinquency and the occurrence of
victimization of child sexual abuse, respectively. Concerning these results, it is important
to recognize that each risk domain with a significant positive effect may play a part in
the development of persistent delinquency and the occurrence of child sexual abuse
victimization, even though the risk domains with the largest effects play the most
prominent roles. After all, an acummulation of risks, rather than the presence of single
risk factors, is the major contributor to juvenile delinquency (Loeber, Burke, & Pardini,
2009; Loeber, Farrington, Stouthamer-Loeber, & White, 2008; Sameroff, Bartko, Baldwin,
Baldwin, & Seifer, 1998) and victimization of child abuse (Belsky, 1980, 1993; Cicchetti,
Toth, & Maughan, 2000; MacKenzie, Kotch, & Lee, 2011). The results also underline
the importance of examining the etiology of persistent delinquent behavior as well
as the etiology of child sexual abuse victimization from a developmental-ecological
perspective as outlined by Bronfenbrenner (1979; Bronfenbrenner & Morris, 1998) and
Belsky (1980, 1993), as in both reviews significant effects were found for risk factors
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operating at multiple levels of analysis. Furthermore, the reviews revealed not only that
different risk factors are important for life-course persistent offending and victimization
of child sexual abuse, but also that risk factors are differentially associated with these
forensic problems. This implies that risk factors are not equally salient across forensic
outcomes and, therefore, it is important to study (effects of ) risk factors separately for
different forensic outcomes.
Second, the Y-ARAT-FO and the Y-ACNAT-NO greatly enhance (preventive) forensic
youth care delivery by enabling Dutch police officers to timely, efficiently, and costeffectively identify juveniles who are in need of care. This is of great value, since large
numbers of juveniles (either as an offender or as a non-offender) come into contact with
the police, being an important agency in the chain of forensic youth care organizations.
Therefore, the availability of the Y-ARAT-FO and the Y-ACNAT-NO contributes to
strengthening forensic youth care in the Netherlands.
Third, the studies describing the development and validation of the Y-ARAT-FO
and the Y-ACNAT-NO showed that the use of data mining (i.e., actuarial) techniques
is a fruitful approach to risk assessment in a forensic youth care context. For both
instruments, the results yielded a discriminative accuracy comparing favorably to the
accuracy of other forensic risk assessment instruments as examined in meta-analytic
research by Schwalbe (2007) and Fazel et al. (2012). Notwithstanding the fact that
risk assessment instruments used specifically in child protection practice have often
not been properly evaluated (see also Barlow, Fisher, & Jones, 2010; Knoke & Trocmé,
2005), there is an abundance of empirical evidence showing that, generally, actuarial
methods for risk assessment are superior to both clinical judgment and to methods
based on a combination of clinical judgment and the use of assessment instruments
(e.g., Ægisdóttir et al., 2006; Baird & Wagner, 2000; Dawes et al., 1989; Grove & Meehl,
1996; Hanson & Morton-Bourgon, 2009; Meehl, 1954, 1986; Van der Put et al., 2016). The
present findings together with previous empirical evidence indicate that the actuarial
approach to risk assessment is not only very promising, but also that it is to be preferred
above clinical or semi-clinical methods. This implies that a risk estimate should primarily
be based on the outcome of an actuarial risk assessment instrument that has been
properly developed and validated. If clinical professionals feel the urge to deviate from
risks produced by such instruments and to rely on their own reasoning, this should only
be done with strong and proper argumentation that is preferably grounded in empirical
evidence.
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6.3 Methodological Strengths and Limitations
A methodological strength of the studies described in chapters 3 and 5 is that separate
samples were used for the construction and validation of the Y-ARAT-FO and Y-ACNATNO. In this way, the findings on the performance of both instruments are more reliable
than when only one sample would have been used for construction and validation.
In addition, the period in which the dependent variable (i.e., onset of delinquency
as assessed by the Y-ARAT-FO and care needs as assessed by the Y-ACNAT-NO) was
measured, is relatively long, so that rather firm conclusions on the performance of the
instruments can be drawn. A further strength is the choice for the actuarial approach in
developing the two risk assessment instruments. This is not only because there is ample
empirical evidence that actuarial prediction of risk outperforms clinical judgment (e.g.,
Ægisdóttir et al., 2006; Meehl, 1954, 1986; Dawes et al., 1989; Grove & Meehl, 1996;
Grove, Zald, Lebow, Snitz, & Nelson, 2000; Hanson & Morton-Bourgon, 2009), but also
because an actuarial instrument can easily be implemented in the computer system
of the Dutch police. In this way, large numbers of juveniles can be automatically and
rapidly assessed without the need for police officers to retrieve additional information
about juveniles that is not stored in the computer system. The meta-analytic reviews
presented in chapters 2 and 4 break new ground, since these reviews are the first to
provide a systematic, quantitative summary of the effects of all different kinds of risk
factors for persistent delinquency and victimization of child sexual abuse. Furthermore,
a relatively new and advanced statistical approach was used in these studies, making
it possible to extract multiple effect sizes from the same primary studies, so that all
relevant information described in primary studies could be preserved and maximum
statistical power could be achieved.
Besides enumerating strengths of the studies, attention to methodological
limitations is needed. First, the Y-ARAT-FO and the Y-ACNAT-NO were constructed
using only data on variables that are stored in the computer system of the Dutch
police. This means that a number of important variables predictive of onset of general
delinquency (e.g., being associated with deviant friends, having a low IQ, and poor
school performance) and/or problems in the child-rearing environment (e.g., parental
history of abuse, interparental problems, and parental mental or physical problems; see
also the results of Chapter 4) are not part of these instruments, simply because such
variables are not (thoroughly) assessed by police officers. As a result, the predictive
accuracy of the Y-ARAT-FO and Y-ACNAT-NO is limited. The generalizability of the
predictive models to other countries than the Netherlands is also somewhat limited.
If policies abroad are aimed at strengthening the role of police agencies in preventive
risk assessment strategies, which is seemingly a promising opportunity to improve
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child welfare systems, it is advisable to validate (and perhaps modify) the Y-ARAT-FO
and Y-ACNAT-NO using local data. Another limitation is the fact that incidents recorded
by the police are an underestimation of the true prevalence of incidents, simply because
not all incidents come to the attention of the police. Consequently, the validity of risk
assessment instruments developed using only official police records is negatively
affected. A further point of attention concerns the size of the samples that were used
for the development of the instruments. Although the samples were sufficiently large
for splitting them in a construction and validation sample, a number of child nodes
produced by the CHAID analyses were based on relatively small subgroups. Therefore, it
is advisable to replicate the findings in larger samples.
Regarding the meta-analytic reviews, there are also limitations noteworthy. First,
several risk domains were based on a rather small number of effect sizes, limiting the
ability to draw firm conclusions on the significance and magnitude of the estimated
overall effects of these domains. Second, and related to this, rather few effect sizes
were available for several potential moderating variables. It was therefore decided
not to examine multiple moderator models. A final limitation concerns the quality
of the primary studies included in the reviews. Logically, the quality of a systematic
review is greatly determined by the quality of the included studies. After finishing the
literature search and the gathering of information from the retrieved studies, it seemed
that studies reporting on risks for (life-course-persistent) delinquency are in general
superior to studies reporting on risks for victimization of child sexual abuse with respect
to study design, statistical analyses, and reporting quality. Consequently, the overall
quality of the review on risk factors for victimization of child sexual abuse is affected
by this caveat, even though all primary studies were critically assessed in light of the
stipulated criteria for inclusion. To improve the quality of studies in the field of child
abuse, researchers should stimulate and challenge their peers to be rigorous in their
research. However, balancing all methodological strengths and limitations mentioned
above, the studies comprising this dissertation justify the formulation of a number of
implications for clinical practice.

6.4 Implications of the Findings
One of the prevailing concepts in general public health and in forensic youth care
specifically is that prevention is to be preferred over intensive and enduring treatment
due to the emergence of severe problems. For effective prevention, all organizations
that come into contact with large groups of juveniles, and together form the system of
forensic youth care, must be able to timely and accurately identify juveniles with future
care needs by using valid and reliable instruments for risk assessment. The Y-ARAT-FO
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and the Y-ACNAT-NO that were developed and validated as described in chapters 3 and
5 respectively, further strengthen the ability of the Dutch police to screen large groups
of juveniles in the initial stage of risk assessment and to refer juveniles in need of care
to specialized youth care agencies. The Y-ARAT-FO and the Y-ACNAT-NO complement
the Youth Actuarial Risk Assessment Tool (Y-ARAT; Van der Put, 2014) and the Youth
Offender Care Needs Assessment Tool (YO-CNAT; Van der Put & Stams, 2013), which
are actuarial instruments for risk assessment that were also developed using only data
that are retrievable from the computer system of the Dutch police. The former two
instruments can be used for estimating the risk for onset of delinquency (Y-ARAT-FO)
and problems in the child-rearing environment (Y-ACNAT-NO) in juvenile non-offenders
(i.e., juveniles registered by the Dutch police not in the role of a suspect), whereas the
latter two can be used for estimating the risk for recidivism (Y-ARAT) and problems in
the child-rearing environment (YO-CNAT) in juvenile offenders (i.e., juveniles registered
by the Dutch police in the role of a suspect). As for the Y-ARAT-FO and Y-ACNAT-NO,
there are currently no other instruments available that can be used by Dutch police
officers for the same assessment purpose. Therefore, implementing the Y-ARAT-FO and
the Y-ACNAT-NO is highly recommended.
The meta-analytic reviews presented in chapters 2 and 4 are the first to provide a
comprehensive statistical summary of the effects of risk domains for life-course persistent
offending (relative to adolescence-limited offending) and victimization of child sexual
abuse, respectively. Because these reviews examined effects of the broadest possible
range of risk domains, important implications for clinical practice can be derived from
the results. First, life-course persistent offending and victimization of child sexual abuse
are both more or less associated with risk factors in different domains, implying that a
multifactorial approach to risk assessment is needed in determining the risk of juveniles.
In risk assessment instruments, risk factors showing larger effects should be weighted
more heavily than factors showing smaller effects, so that risks are properly assessed.
However, the latter type of risk factors should not be ignored, since it is the cumulative
effect of risk factors rather than the effect of single risk factors that contributes to care
needs of juveniles in a forensic context.
Second, and consistent with the former implication, (preventive) interventions
aimed at reducing the risk for life-course persistent offending or victimization of child
sexual abuse must be multifaceted by targeting problems in multiple risk domains. It
is important that proper needs assessment be conducted using actuarial instruments
assessing the dynamic risk factors (i.e., care needs) that are associated with either lifecourse persistent offending or victimization of child sexual abuse. In case of the former,
the dynamic risk factors that need to be addressed in forensic care are often at the
individual level of analysis, whereas in case of the latter, the dynamic risk factors can
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often be found in the juvenile as well as in social structures surrounding the juvenile,
such as the parents, the broader family system, and the community in which the
juvenile is living. The intensity of care, whether offered in a criminal law or civil law
context, should match the risk as estimated by actuarial risk assessment instruments,
so that high-risk juveniles receive more intensive treatment relative to low-risk juveniles
who should receive less intensive treatment, or no treatment at all. In this way, the risk
and need principles of the RNR model (Andrews & Bonta, 2010; Bonta & Andrews, 2007,
2010; Andrews, Bonta, & Hoge 1990) are successfully applied to forensic care either in a
criminal law or civil law context.
A third implication is that implementing general risk and needs assessment
instruments for different populations of juveniles may lead to suboptimal assessments,
since the reviews revealed that risk factors are not equally salient across forensic
outcomes. Furthermore, moderating effects of gender, age, and sample composition
in several risk domains were found. Consequently, it is advisable to tailor risk and
needs assessment instruments to different groups of juveniles after conducting proper
validation research. This assures that in each population, risk and needs assessment is
based on relevant risk factors that are properly weighed, so that an optimal risk estimate
is produced.

6.5 Future Directions
It is important to recognize that risk assessment in general is fallible and prone to
error in risk estimation, since a certain degree of over- or under-estimation of risk can
never be ruled out. Nevertheless, risk assessment is a critical first step in determining
the proper approach to intervention in a forensic context, as the decision in clinical
practice on the intensity of any intervention should be based on the risk level of clients
as prescribed by the risk principle of the RNR model (Andrews & Bonta, 2010; Bonta &
Andrews, 2007, 2010; Andrews, Bonta, & Hoge 1990). Therefore, research into further
improving risk assessment is highly relevant and a number of future directions can be
pursued for further improvement.
First, the availability of the Y-ARAT-FO and Y-ACNAT-NO strengthens the role of the
Dutch police in timely identifying juveniles with forensic care needs, but considering
the preventive perspective, it may be very promising to improve the involvement of
other key agencies in this process. For instance, research has shown a rather strong
association between school attendance problems, such as truancy and dropout, and
juvenile delinquency (e.g., Aloise-Young, Cruickshank, & Chaves, 2002; Fagan & Pabon,
1990; Farrington, 1989; Harlow, 2003; Voelkl, Welte, & Wieczorek, 1999). Therefore, the
development of actuarial risk assessment instruments for estimating the risk for truancy
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or school drop-out using only data available to schools enables school staff to fulfill a
major and important role in preventive risk assessment. In this way, a juvenile’s need for
intensive and enduring forensic care may be prevented.
Further, the findings of the meta-analytic review on effects of risk factors for
victimization of child sexual abuse can be used to develop or improve instruments
for estimating the risk for victimization of child sexual abuse. At present, there is no
validated and reliable instrument available for this purpose, and designing such an
instrument based on the risk factors examined in our review would be a good first step
towards an actuarial risk assessment instrument with sound psychometric properties.
In the Netherlands, the SGOG (Risicotaxatie Seksueel Grensoverschrijdend Gedrag)
(Eijgenraam, Bartelink, Daru, Van Gastel, & Kooijman, 2014) is available for assessing the
risk for victimization of child sexual abuse, but when using this instrument, the final
assessment of risk is based on the clinical judgment of the professional. Moreover,
important risk factors identified in our review are not part of this instrument.
A methodological suggestion for improving studies on risk assessment instruments
is to make use of survival analysis techniques in validation research, provided that data
on survival times of participants is available. Intuitively, it may make sense to assume
that groups of high risk participants have shorter survival times than groups of low risk
participants, because the accumulation of risk will be more present in the former than
in the latter group. However, this is rarely studied and by using survival analysis, the
validity of this assumption can be tested. The results can be very informative for clinical
professionals, as they provide insight in the optimal timing of (preventive) intervention
strategies for participants with different risk estimates.
Another future line of research could focus on meta-analytically summarizing the
effects of risk factors for victimization of other types of child abuse than sexual abuse,
such as physical abuse and neglect. Stith and colleagues (2009) conducted a metaanalytic review of risk factors for child abuse and neglect, but only studies published
until 2003 were included in this review. Moreover, the methods and statistics used by
these researchers were not as rigorous as those employed in the meta-analytic reviews
that are part of the present dissertation. Now, a decade later than the publication of
Stith et al., it is important to update the overview of risk factors described in the child
abuse literature. In addition, a closer examination of individual risk factors is warranted
to further increase our knowledge. It is, for instance, relevant to ask whether effects
of risk factors related to the occurrence of a negative life-event in the parent’s and/or
juvenile’s life decrease as more time passes by since the event.
As a final remark in this dissertation, it is important that policies on risk assessment
in forensic youth care stimulate the use of actuarial instruments in favor of clinical
methods. Until today, a substantial body of research has provided evidence for the
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outperformance of actuarial methods relative to clinical judgment in different situations
in which a risk estimate must be based on multiple factors (e.g., Ægisdóttir et al., 2006;
Baird & Wagner, 2000; Dawes et al., 1989; Grove & Meehl, 1996; Grove et al., 2000; Hanson
& Morton-Bourgon, 2009; Leschied et al., 2003; Meehl, 1954, 1986). Several studies have
even shown that a number of widely used clinical judgment instruments do not perform
better than chance (Baird & Wagner, 2000; Barber, Shlonsky, Black, Goodman, & Trocmé,
2008), which has serious consequences in clinical practice. By incorporating actuarial
instruments in standard risk assessment procedures, better insight can be gained into
which juveniles are in need of care as well as into what care intensity is appropriate. As
a consequence, the overall quality of forensic youth care will be improved.
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Preventive Risk Assessment in Forensic Child and Youth Care
Today, the risk-need-responsivity model (RNR; Andrews & Bonta, 2010; Bonta & Andrews
2007, 2010; Andrews, Bonta, & Hoge, 1990) is the leading model for juvenile offender
assessment and rehabilitation, and its effectiveness has been demonstrated in several
studies (e.g., Andrews, Zinger, Hoge, Bonta, Gendreau, & Cullen, 1990; Dowden &
Andrews, 1999a, 1999b; Koehler, Lösel, Akoensi, & Humphreys, 2012). The RNR model
comprises three core principles and prescribes how a mere risk for criminal recidivism
should be translated into clinical practice in order to successfully intervene when
necessary. The risk principle prescribes that the intensity of treatment should match
the offender’s risk to reoffend, implying that more intense treatment should be offered
to high-risk offenders, whereas less intense (or no) treatment should be offered to
offenders with a low risk profile. According to the need principle, treatment should
be focused on targeting the criminogenic needs of offenders, that is, the dynamic risk
factors present in an offender’s life, so that the risk for recidivism is reduced. Finally, the
responsivity principle states that the style and mode of treatment should be matched
to the offender’s learning style and abilities. Although the RNR model was designed
for organizing forensic care under a penal title with the aim to reduce recidivism, it can
be assumed that the RNR framework is also very useful in forensic care aimed at the
prevention of (the recurrence of ) various forms of child abuse and neglect. After all,
both juvenile delinquent behavior (Loeber, Slot, & Stouthamer-Loeber, 2008) and child
abuse (Belsky, 1980, 1993) are determined by the presence and absence of a variety
of risk and protective factors in children and different environmental systems around
children, as envisioned in the ecological perspective on child development.
In order to successfully apply the risk and need principles of the RNR model to
forensic youth care that is provided in a criminal or civil law context, knowledge on
risk factors and their effects as well as the availability of valid and reliable instruments
for risk and needs assessment are imperative. Although many studies have been
directed at examining risk factors for different types of forensic outcomes (e.g., juvenile
delinquent behavior and different forms of child abuse and neglect), comprehensive
systematic overviews of these factors along with an indication of their effects are often
lacking in scientific literature. Consequently, it is difficult to determine what risk factors
are important for different forensic outcomes and what factors should be part of the
instruments needed for risk and needs assessment. A further gap in research is the
lack of valid and reliable risk assessment instruments tailored to individual agencies
that together form the forensic child and youth care system. The availability of such
instruments is crucial, since properly determining the risk is essential for forensic youth
care to be effective. To address these gaps in research, the objective of the present
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dissertation was twofold: first, to increase the body of knowledge on risk factors and
their effects leading to care needs of specific groups of juveniles in a forensic context;
and second, to improve risk assessment procedures of the forensic youth care system
by developing and validating two instruments for risk assessment. In pursuing this
objective, four studies were conducted that together form the present dissertation.
The first two studies are embedded in the criminal law context of forensic youth care,
whereas the last two studies are embedded in the civil law context.
The first study (Chapter 2) examined the effect of several risk domains for life-course
persistent offending relative to adolescence-limited offending. In this meta-analytic
review, the largest effects were found for domains comprising risk factors pertaining
to a juvenile’s criminal history, aggressive behavior, alcohol/drug abuse, deviant sexual
behavior, social relationship problems, emotional/behavior problems, and school/
employment problems. Relatively small effects were found for family, neurocognitive,
and attitude-related risk factors and no significant effect was found for the risk domains
pertaining to the juvenile’s physical health, the juvenile’s background characteristics, and
characteristics of the neighborhood a juvenile is living in. It was also found that effects
of sibling-related risk factors were larger than effects of mother-related risk factors, and
that the effect of the relationship domain was largest during childhood. These results
generally showed that risk factors in multiple domains were more pronounced in lifecourse persistent offenders relative to adolescence-limited offenders, meaning that lifecourse persistent offenders experience much more problems in multiple domains than
adolescence-limited offenders. This implies that most risk domains examined in this
study are more or less involved in the development of persistent delinquent behavior.
The second study (Chapter 3) investigated whether a valid and reliable risk
assessment instrument could be developed so that police officers in the Netherlands
are able to identify juveniles who are at risk for becoming delinquent. As a result,
the Youth Actuarial Risk Assessment Tool for First-Time Offending (Y-ARAT-FO) was
developed, which is an actuarial instrument that can be used in the initial stage of
risk assessment and assesses data on five predictive variables. The results showed
that the predictive accuracy of the Y-ARAT-FO is acceptable in predicting the onset of
general delinquency as well as in predicting future violent, property, public order, and
other offenses. Because the data needed as input for the Y-ARAT-FO can be extracted
electronically from the computer system of the Dutch police, the risk can be estimated
quickly and consistently for large groups of juveniles without the need to retrieve or
examine additional information about these juveniles.
The third study (Chapter 4) was aimed at determining the effect of different domains
of risk factors for victimization of child sexual abuse by performing a meta-analysis for
each risk domain. The 10 risk domains showing the largest effects were “Parental history
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of abuse”, “Prior or concurrent forms of child abuse”, “Child has mental, physical, or
behavioral problems”, “Child is female”, “Child has school-related problems”, “Problematic
family system functioning”, “Physical violence in the child’s home environment”, “Child
(periodically) lived away from biological parents”, “Interparental problems (e.g., marital
conflict)”, and “Parental mental or physical problems”. Relatively small effects were found
for the risk domains “Low family SES”, “Parental age factors (child having young or old
parents)”, “Low parental education”, and “Child’s substance use”. The results of moderator
analyses showed that mental or physical problems of mothers, contrary to mental or
physical problems of fathers, are associated with victimization of child sexual abuse. In
general, the results indicate that multiple risk domains are involved in the occurrence of
victimization of child sexual abuse.
The aim of the fourth study (Chapter 5) was to examine whether a valid and reliable
risk assessment instrument could be developed so that police officers in the Netherlands
are able to identify juveniles who are at risk for involvement in child welfare because of
care needs (i.e., serious problems in the child-rearing environment). This study yielded
the Youth Actuarial Care Needs Assessment Tool for Non-Offenders (Y-ACNAT-NO) that
can be used by Dutch police officers as an initial screening instrument. The Y-ACNAT-NO
was developed using the actuarial approach and is based on six predictive variables that
can be retrieved from the computer system of the Dutch police. The results showed that
the predictive accuracy of the Y-ACNAT-NO in terms of discrimination and calibration
was sufficient to justify its use as an initial screening instrument when a decision is
needed about referring a juvenile for further assessment of care needs. Similar to the
Y-ARAT-FO, the Y-ACNAT-NO enables a quick and consistent estimation of the risk for
future care needs for large groups of juveniles, without the need to retrieve or examine
additional information about the juveniles.
A general discussion of the four studies comprising this dissertation is provided in
Chapter 6. In this chapter, the main findings are presented, several methodological
strengths and limitations are described, the implications of the findings are discussed,
and directions for future research are suggested. The main conclusion is that the present
dissertation contributes to risk assessment in forensic youth care in two important ways.
First, the meta-analytic reviews presented in chapters 2 and 4 provide important insight
in the risk factors that are most influential in the development of persistent delinquent
behavior and the occurrence of victimization of child sexual abuse, respectively. The
results of these reviews are important for developing (or improving) valid and reliable
risk and needs assessment instruments that are required in the identification of juveniles
who would benefit most from (preventive) forensic care. The reviews also offer practical
guidelines for how this care should be organized so that the care needs of juveniles can
best be addressed.

177

S

Summary

Second, the actuarial instruments presented in chapters 3 and 5 show that the
actuarial approach to risk assessment in forensic youth care can be powerful, as the
Y-ARAT-FO and the Y-ACNAT-NO proved to be risk assessment instruments with
sufficient predictive accuracy. Although this accuracy is not perfect, both instruments
outperform a number of clinical assessment methods used by clinical professionals
in the Netherlands. A great merit of the Y-ARAT-FO and the Y-ACNAT-NO is that these
instruments enhance (preventive) forensic youth care delivery by enabling Dutch
police officers to timely, efficiently, and cost-effectively identify those juveniles who
are in need of care. This is of great value, since large numbers of juveniles (either as
offender or as non-offender) come into contact with the police, which is an important
agency in the chain of forensic youth care organizations. Therefore, the availability of
the Y-ARAT-FO and the Y-ACNAT-NO contributes to strengthening forensic youth care in
the Netherlands.
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Preventieve Risicotaxatie in Forensische Jeugdzorg
Tot op heden is het risk-need-responsivity-model (RNR; Andrews & Bonta, 2010; Bonta
& Andrews 2007, 2010; Andrews, Bonta, & Hoge, 1990) het leidende model voor
risicotaxatie en behandeling van (jeugdige) delinquenten. De effectiviteit van dit model
is in verschillende studies aangetoond (zie bijvoorbeeld Andrews, Zinger, Hoge, Bonta,
Gendreau, & Cullen, 1990; Dowden & Andrews, 1999a, 1999b; Koehler, Lösel, Akoensi,
& Humphreys, 2012). Het RNR-model bestaat uit drie kernbeginselen en beschrijft
hoe een zeker risico op recidive vertaald moet worden in klinisch handelen zodat
succesvol geïntervenieerd kan worden, indien dat nodig is. Het risicobeginsel stelt
dat de intensiteit van een behandeling zodanig wordt afgestemd op het recidiverisico
dat meer intensieve behandeling wordt aangeboden aan delinquenten met een hoog
risico op recidive, terwijl minder intensieve (of geen) behandeling wordt aangeboden
aan delinquenten met een laag risicoprofiel. Het behoeftebeginsel schrijft voor dat
een behandeling zich moet richten op de criminogene behoeften van delinquenten
(i.e., de dynamische risicofactoren die aanwezig zijn bij de delinquent en zijn/haar
omgeving), zodat het risico op recidive wordt teruggedrongen. Tot slot dicteert het
responsiviteitsbeginsel dat de vorm waarin de behandeling wordt aangeboden dient
aan te sluiten bij de leerstijl en mogelijkheden van de delinquent. Hoewel het RNRmodel is ontworpen om richting te geven aan forensische zorg in een strafrechtelijke
context, kan aangenomen worden dat de RNR-beginselen ook goed toepasbaar zijn
op forensische zorg dat gericht is op de preventie van (de herhaling van) verschillende
vormen van kindermishandeling en verwaarlozing (i.e., forensische zorg in een
civielrechtelijke context). Deze aanname kan gestaafd worden met het feit dat zowel
jeugddelinquentie (Loeber, Slot, & Stouthamer-Loeber, 2008) als kindermishandeling
(Belsky, 1980, 1993) veroorzaakt wordt door de aan- en afwezigheid van verschillende
risico- en protectieve factoren bij kinderen en verschillende sociale structuren die zich
rondom kinderen bevinden.
Voor een succesvolle toepassing van het risico- en behoeftebeginsel op forensische
jeugdzorg in een strafrechtelijke of civielrechtelijke context is allereerst kennis nodig
over (mogelijke) risicofactoren en de grootte van de effecten van deze factoren.
Daarnaast is de beschikbaarheid van valide en betrouwbare instrumenten voor risicoen behoeftetaxatie onontbeerlijk. Hoewel in het verleden veel wetenschappelijke
studies zich hebben gericht op het vaststellen van risicofactoren voor verschillende
typen forensische uitkomsten (zoals delinquent gedrag onder jongeren en
verschillende vormen van kindermishandeling en verwaarlozing), ontbreken vaak
alomvattende systematische overzichten van risicofactoren met een indicatie van de
bijbehorende effecten. Hierdoor is weinig inzicht in welke risicofactoren van belang
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zijn voor verschillende forensische uitkomsten alsmede in welke risicofactoren het
best opgenomen kunnen worden in de benodigde instrumenten voor risico- en
behoeftetaxatie. Daarnaast is er gebrek aan valide en betrouwbare instrumenten
voor risicotaxatie die toegesneden zijn op de individuele organisaties die samen
het forensische jeugdzorgsysteem vormen. De beschikbaarheid van dergelijke
instrumenten is cruciaal, omdat het adequaat vaststellen van het risico essentieel is
voor de effectiviteit van forensische jeugdzorg. Gegeven deze hiaten in het onderzoek
was het doel van deze dissertatie tweeledig, namelijk enerzijds het vergoten van de
kennis over risicofactoren (met bijbehorende effecten) die leiden tot zorgbehoeften van
specifieke groepen jeugdigen in een forensische context, en anderzijds het verbeteren
van procedures voor risicotaxatie in de forensische jeugdzorg door het ontwikkelen
en valideren van twee instrumenten voor risicotaxatie. Teneinde deze doelstelling te
realiseren zijn vier studies uitgevoerd die samen deze dissertatie vormen. De eerste
twee studies hebben betrekking op forensische jeugdzorg in een strafrechtelijke
context, terwijl de laatste twee studies betrekking hebben op forensische jeugdzorg in
een civielrechtelijke context.
In de eerste studie van dit proefschrift (Hoofdstuk 2) werden effecten van een aantal
risicodomeinen voor persistent delinquent gedrag vastgesteld (relatief ten aanzien
van delinquent gedrag dat zich tot de adolescentie beperkt). In deze meta-analytische
studie werden de grootste effecten gevonden voor de risicodomeinen die betrekking
hebben op: het criminele verleden van de jeugdige; het vertonen van agressief gedrag;
alcohol-/drugsgebruik; afwijkend seksueel gedrag; problemen in de sociale relaties van
de jeugdige, gedrags-/emotionele problemen; en school-/werkgerelateerde problemen.
Relatief kleine effecten waren gevonden voor de risicodomeinen die betrekking hebben
op: de fysieke gezondheid van de jeugdige; statische achtergrondkenmerken van de
jeugdige; en eigenschappen van de buurt/wijk waarin de jeugdige woont. Daarnaast
werd gevonden dat effecten van risicofactoren die gerelateerd zijn aan broers en
zussen van de jeugdige groter waren dan effecten van risicofactoren die gerelateerd
zijn aan de moeder(-figuur) van de jeugdige. Tevens werd gevonden dat het effect van
problemen in sociale relaties van de jeugdige het grootst was tijdens de kindertijd.
In het algemeen lieten deze resultaten zien dat risicofactoren in meerdere domeinen
sterker aanwezig waren bij persistente delinquenten dan bij delinquenten die alleen
tijdens de adolescentie delinquent gedrag lieten zien, waaruit afgeleid kan worden dat
persistente delinquenten in meerdere domeinen veel meer problemen ervaren. Dit
impliceert dat de meeste van de hier onderzochte risicodomeinen in meer of mindere
mate een rol spelen in de ontwikkeling van persistent delinquent gedrag.
In de tweede studie (Hoofdstuk 3) werd onderzocht of een valide en betrouwbaar
instrument voor risicotaxatie ontwikkeld kon worden met als doel om de Nederlandse
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politie te faciliteren in het identificeren van jeugdigen die risico lopen om delinquent
te worden. Hieruit voortvloeiend is de Youth Actuarial Risk Assessment Tool for First-Time
Offending (Y-ARAT-FO) ontwikkeld, wat een actuarieel instrument is dat ingezet kan
worden in het eerste stadium van risicotaxatie en waarvoor slechts vijf voorspellende
variabelen hoeven te worden gemeten. De resultaten toonden een acceptabele
predictieve validiteit van de Y-ARAT-FO in het voorspellen van starten met algemeen
delinquent gedrag alsmede in het voorspellen van toekomstige gewelds-, vermogens-,
openbare-orde-, en overige delicten. Omdat de benodigde data die als input dienen
voor de Y-ARAT-FO uit het computersysteem van de Nederlandse politie opgevraagd
kunnen worden, kan een risico snel en consistent geschat worden voor grote groepen
jongeren, zonder dat het opvragen of verzamelen van aanvullende informatie over
deze jongeren nodig is.
Het doel van de derde studie (Hoofdstuk 4) was om effecten van verschillende
domeinen van risicofactoren voor slachtofferschap van seksuele kindermishandeling
vast te stellen door het uitvoeren van een meta-analyse voor elk van deze risicodomeinen.
De 10 risicodomeinen met de grootste effecten waren: “Ouderlijk verleden van
mishandeling”; “Eerdere of gelijktijdige vormen van kindermishandeling”; “Kind
heeft mentale, fysieke, of gedrags-problemen”; “Kind is van het vrouwelijk geslacht”;
“Kind heeft schoolgerelateerde problemen”; “Problematisch functioneren van het
gezinssysteem”; “Fysiek geweld in de thuisomgeving van het kind”; “Kind woont (tijdelijk)
niet bij de biologische ouders”; “Problemen tussen ouders (e.g., huwelijksconflicten)”;
en “Ouderlijke mentale of fysieke problemen”. Relatief kleine effecten werden gevonden
voor de risicodomeinen: “Laag gezins-SES”; “Ouderlijke leeftijdsfactoren (kind heeft hele
jonge of oude ouders)”; “Laag opleidingsniveau van ouders”; en “Middelengebruik van
het kind”. Daarnaast bleek uit moderatoranalyses dat mentale of fysieke problemen van
moeders, in tegenstelling tot mentale of fysieke problemen van vaders, samenhangen
met slachtofferschap van seksuele kindermishandeling. Samenvattend bleek uit de
resultaten dat meerdere risicodomeinen in meer of mindere mate een rol spelen bij
slachtofferschap van seksuele kindermishandeling.
In de vierde studie (Hoofdstuk 5) stond de vraag centraal of een valide en
betrouwbaar instrument voor risicotaxatie ontwikkeld kon worden waarmee de
Nederlandse politie gefaciliteerd wordt in het identificeren van jeugdigen die risico
lopen op forensische zorg vanwege zorgbehoeften door ernstige problemen in de
opgroeiomgeving van de jeugdige. Dit resulteerde in de ontwikkeling van de Youth
Actuarial Care Needs Assessment Tool for Non-Offenders (Y-ACNAT-NO), welke door de
Nederlandse politie gebruikt kan worden als een screeningsinstrument in het eerste
stadium van risicotaxatie. De Y-ACNAT-NO is een actuarieel instrument waarvoor slechts
zes variabelen hoeven te worden gemeten en waarbij de benodigde data verkregen
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kunnen worden uit het computersysteem van de Nederlandse politie. De predictieve
validiteit van de Y-ACNAT-NO in termen van discriminerend vermogen en kalibratie
bleek voldoende om het gebruik van de Y-ACNAT-NO te rechtvaardigen in situaties
waarin een beslissing nodig is over het al dan niet verwijzen van een jeugdige naar
een gespecialiseerde zorginstelling voor nader onderzoek naar zorgbehoeften. Net
als de Y-ARAT-FO maakt de Y-ACNAT-NO het mogelijk om een snelle en consistente
risico-inschatting te maken voor grote groepen jongeren, zonder dat het opvragen of
verzamelen van aanvullende informatie over deze jongeren nodig is.
Een algemene discussie van alle onderzoeksresultaten wordt weergegeven in
Hoofdstuk 6. In dit hoofdstuk worden achtereenvolgens de belangrijkste bevindingen
gepresenteerd, enkele methodologische sterke en zwakke punten beschreven,
implicaties van de resultaten bediscussieerd, en suggesties gegeven voor toekomstig
onderzoek. De belangrijkste conclusie is dat deze dissertatie op twee belangrijke
manieren een bijdrage levert aan risicotaxatie in forensische jeugdzorg. Ten eerste
leveren de meta-analytische studies in de hoofdstukken 2 en 4 belangrijke kennis over
de risicofactoren die het sterkst samenhangen met respectievelijk persistent delinquent
gedrag en slachtofferschap van seksuele kindermishandeling. De resultaten van deze
studies zijn belangrijk voor de ontwikkeling (of verbetering) van valide en betrouwbare
instrumenten voor risico- en behoeftetaxatie die nodig zijn in het identificeren van
de jongeren die het meest gebaat zijn bij passende (preventieve) forensische zorg en
hun zorgbehoeften. De studies bieden ook een aantal praktische richtlijnen voor de
wijze waarop de zorg ingericht moet worden, zodat het best voorzien kan worden in de
zorgbehoeften van jongeren.
Ten tweede laten de ontwikkelde instrumenten zoals gepresenteerd in de
hoofdstukken 3 en 5 zien dat de actuariële benadering van risicotaxatie in forensische
jeugdzorg waardevol is, daar de predictieve validiteit van zowel de Y-ARAT-FO als de
Y-ACNAT-NO voldoende bleek. Ondanks dat de voorspelkracht van deze instrumenten
niet perfect is, presteren de instrumenten beter dan een aantal instrumenten die veel
in Nederland worden gebruikt en die (deels) gebaseerd zijn op het klinisch oordeel van
zorgverleners. Een belangrijke verdienste van de Y-ARAT-FO en de Y-ACNAT-NO is dat
deze instrumenten de forensische jeugdzorg in Nederland verbeteren door de politie in
staat te stellen om tijdig jongeren met zorgbehoeften te identificeren op een efficiënte
en kosteneffectieve wijze. Dit is van aanzienlijke waarde, omdat in Nederland grote
groepen jongeren in aanraking komen met de politie (al dan niet in de rol van verdachte),
die een belangrijke schakel is in de keten van (forensische) jeugdzorgorganisaties. De
Y-ARAT-FO en de Y-ACNAT-NO dragen zo bij aan het versterken van de forensische
jeugdzorg in Nederland.
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