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Abstract

This study aims to explain heterogeneity in offending trajectories by examining
its association with exposure to combinations of risk (or the lack thereof) across
multiple life domains. Drawing on survey data and administrative crime records
from the Dutch Childhood Arrestees Study, we examined the relationship between
distinct risk profiles and offending trajectories in a sample of 348 children with a
first police contact before age 12 (87% male, M, first contact=10.63, SD=1.48),
who were followed from age 12 to 20. Alongside an a priori defined group of
non-recidivists (55%), the trajectory analysis yielded four distinct offending pat-
terns: low-rate desisting (14%), low-rate persisting (18%), high-rate desisting (5%),
and high-rate persisting (8%). Using latent profile analysis, we constructed three
distinct risk profiles based on individual, familial, peer, school, and neighborhood
characteristics: low-problem (31%), cognitive- and neighborhood-problem (48%),
and multi-problem (21%) profiles. Multinomial regression analyses showed that
children with a low-problem profile were the least likely to persist in offending
throughout the follow-up period. In comparison to low-problem children, those with
a multi-problem profile were more likely to follow the low-rate persistent trajec-
tory, whereas children exposed to cognitive and neighborhood problems were more
likely to follow the high-rate persistent trajectory. The findings underscore the value
of accounting for risk exposure across multiple life domains to explain variations
in longitudinal offending patterns.
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The study of heterogeneity in the development of offending behavior has advanced
significantly through trajectory-based research, which models distinct patterns of
criminal activity over time (for reviews see Jennings & Reingle, 2012; Piquero, 2008).
These studies consistently extract subgroups with differing rates, durations, and peak
ages of offending. Group-based studies commonly construct patterns that include
minimal or no offending, adolescence-peaked, late-onset, and high-rate persistent tra-
jectories. Notably, even among early-onset youth, multiple trajectories emerge (van
Domburgh et al., 2009b; van Hazebroek et al., 2019), challenging assumptions of
inevitable persistence.

Trajectory-based research has prompted efforts to explain why individuals fol-
low one trajectory over another. Evidence indicates that risk factors from various
life domains—individual (e.g., impulsivity, substance use), familial (e.g., inconsis-
tent parenting, parenting stress, parental criminality), peer (e.g., peer delinquency),
school (e.g., poor academic performance), and neighborhood (e.g., residing in dis-
advantaged areas)—are associated with offending trajectories (Baglivio et al., 2015;
Chung et al., 2002b; Gushue & McCuish, 2021; Hoeve et al., 2008; Jennings et al.,
2019; Lacourse et al., 2008; Monahan & Piquero, 2009; van der Geest et al., 2009;
van Hazebroek et al., 2019; Wiesner & Capaldi, 2003). Individuals on persistent or
chronic offending trajectories typically face a greater number of risk factors across
these domains than non or sporadic offenders. Offenders assigned to other trajectory
subgroups are often exposed to similar risks, indicating the pervasiveness of these
factors across all derived trajectory subgroups (e.g., Assink et al., 2015; Baglivio et
al., 2015; Jolliffe et al., 2017).

Despite these advancements, there is a tendency in trajectory-based literature to
examine risk factors in isolation, potentially overlooking broader patterns of con-
current problems across life domains, which may enhance our understanding of the
etiology of offending patterns. An important challenge when studying isolated risk
factors is the considerable overlap in risk exposure across different trajectory groups,
making it difficult to use specific risk factors to consistently distinguish between
them (Assink et al., 2015; Baglivio et al., 2015; Jolliffe et al., 2017). This overlap
complicates efforts to predict offending trajectories based on specific risk factors,
particularly when attempting to distinguish persistent offenders from those with
shorter offending patterns (Jolliffe et al., 2017). This challenge is especially pro-
nounced among youths with an early onset of delinquency, as childhood-identified
risk factors tend to be less informative in differentiating trajectories than those mea-
sured in adolescence (Day et al., 2012; Ward et al., 2010). It has however long been
emphasized that offending behavior arises from multiple converging factors (Glueck
& Glueck, 1952; Wolfgang & Ferracuti, 1967). Taxonomic theories (Moffitt, 1993,
20006; Patterson et al., 1989) and subsequent research (Assink et al., 2015; Jolliffe et
al., 2017) reinforce the idea that risk factors of offending do not operate in isolation
but rather co-occur and are often mutually reinforcing.

Instead of focusing on isolated risk factors, research in other fields has greatly pro-
gressed insight into heterogeneity in adolescent outcomes (e.g., internet addiction,
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psychopathology, and internalizing problems) by using latent risk profiles to capture
combinations of risk (Dunn et al., 2011; Li et al., 2017; Simpson et al., 2018). These
studies group individuals based on shared risk exposure patterns rather than singular
predictors. This allows researchers to adopt a holistic approach to risk exposure by
emphasizing how various risk factors across life domains tend to cluster together and
are jointly associated with behavioral outcomes (Andrews & Currim, 2003). Stud-
ies constructing such risk profiles suggest that distinct risk constellations are linked
to different behavioral outcomes (Dunn et al., 2011; Li et al., 2017; Simpson et al.,
2018). As differentiating between offending trajectories based on isolated risk fac-
tors is challenging, especially for early-onset youths, research could examine how
specific combinations of risk factors shape these trajectories.

This study aims to contribute to life-course criminology by examining the rela-
tionship between childhood exposure to combinations of risk factors and offending
patterns from early adolescence to early adulthood. Utilizing data from the Dutch
Childhood Arrestees Study, it focuses on a high-risk sample of justice-involved chil-
dren with a police contact before age 12. While early police contact indicates an
increased risk for persistent offending (Krohn et al., 2001; Moffitt, 1993), it does
not automatically lead to chronic criminal behavior (van Domburgh et al., 2009b;
van Hazebroek et al., 2019). The observed heterogeneity in delinquent development
among these children underscores the need to understand how patterns of risk expo-
sure are associated with the development of offending over the course of juvenile and
early adult years.

Accordingly, this study addresses the following research questions: (1) To what
extent do justice-involved children follow distinct offending trajectories into early
adulthood? (2) To what extent are these children exposed to distinct clusters of risk
factors across individual, familial, peer, school, and neighborhood domains? and (3)
To what extent can exposure to these risk clusters differentiate between the various
offending trajectories observed in childhood arrestees?

Theoretical Framework

Several developmental theories argue that exposure to risk factors in childhood deter-
mines which children grow up to become persistent offenders. However, they offer
distinct perspectives on how childhood risk exposure contributes to heterogeneity in
the development of offending behavior.

Gottfredson and Hirschi’s (1990) general theory of crime argues that variation
in offending stems from differences in self-control, formed through risk exposure
during early childhood. According to their theory, low self-control develops through
inadequate parenting and is characterized by impulsivity, risk-seeking behavior, and
insensitivity to long-term consequences, increasing the likelihood of criminal activ-
ity. They further assert that self-control stabilizes after early childhood, remaining
largely unaffected by later life events in adolescence or adulthood. This framework
implies that offending behavior varies along a continuum, with individuals posi-
tioned on this spectrum based on the intensity of their risk exposure during child-
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hood—those exposed to higher levels of risk factors are more likely to display higher
levels of offending.

Typological theories take a different approach, positing that children fall into dis-
tinct groups based on exposure to unique combinations of risk factors, each linked
to different offending trajectories (Moffitt, 1993; Patterson & Yoerger, 1993). Most
youth are thought to temporarily engage in delinquency during adolescence due
to delinquent peer associations. However, a smaller group of children, exposed to
heightened problems in individual (e.g. low estimated intelligence), familial (e.g.
inconsistent parenting), peer (e.g. peer rejection), school (e.g. school failure), and
neighborhood (e.g. residing in disadvantaged neighborhoods) domains, is expected
to display persistent offending from childhood into adulthood.

Moffitt (2006) further argues that distinct combinations of risk factors explain dif-
ferences in offending within the childhood onset group. Based on longitudinal studies
identifying a small group of early onset offenders with low to moderate offending
during adolescence (Moffitt et al., 1996; Nagin et al., 1995; Raine et al., 2005), Mof-
fitt, (2006) divided the childhood onset group into those displaying high-rate persis-
tent offending into adulthood (i.e., high-level chronic trajectory) and those exhibiting
low offending rates during adolescence (i.c., low-level chronic trajectory). While
early onset offenders are generally assumed to follow a high-level chronic trajectory,
those with isolating individual characteristics, such as depression, are theorized to
be excluded from deviant peer groups and thus follow a low-level chronic trajectory.
It has even been argued that some early onset offenders may desist from crime at a
young age when protected by an adaptive social environment (Lahey & Waldman,
2005).

Together, these theories suggest that both the degree (quantitative) and pattern
(qualitative) of early risk exposure shape offending trajectories. Moreover, risk fac-
tors from multiple life domains are theorized to drive individuals to follow one trajec-
tory rather than another. As theoretical assumptions can be extended based on prior
empirical work, we first review prior research before presenting our expectations
regarding offending trajectories, risk profiles, and their association.

Empirical Research
Risk Profiles of Offenders

Few studies have modeled risk profiles within offender populations. Those that have
demonstrate heterogeneity in risk patterns among adolescent (e.g. Lopez-Romero
et al., 2019; Schwalbe et al., 2008; van der Put et al., 2014), adult (e.g. Taxman &
Caudy, 2015), and childhood arrestees populations (Geluk et al., 2014). These stud-
ies suggest that risk profiles can be categorized by level, such as low-, moderate-,
and high-risk (Dembo et al., 2008), and by distinct clusters of risk factors where
subgroups exhibit similar risk levels but different combinations of risks (e.g. Oni-
fade et al., 2008; Schwalbe et al., 2008; van der Put et al., 2014). For instance, high
familial and neighborhood risk factors (e.g., parental criminality, substance use, and
inconsistent discipline, and low socio-economic status) often co-occur (Brennan et
al., 2008), as do substance abuse and peer delinquency (Schwalbe et al., 2008). In
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contrast, issues within individual and peer domains do not always overlap with famil-
ial problems (Bosick et al., 2015; Geluk et al., 2014).

Risk Profiles and Offending Behavior

Studies modeling distinct risk profiles have improved our understanding of how com-
binations of risk factors relate to offending likelihood and frequency. For instance,
studies show that high-risk individuals are more likely to re-offend (e.g. Campbell et
al., 2019) and commit more future offenses (e.g. Lopez-Romero et al., 2019). Youth
with similar risk levels but different risk patterns also show varied offending rates
(Onifade et al., 2008). Those characterized by high impulsivity, poor parental bonds,
and delinquent peers are more likely to persist in offending than equally impulsive
peers with stronger parental bonds and prosocial relationships. This highlights the
role of both total risk and specific combinations in shaping offending outcomes
(Campbell et al., 2019; Onifade et al., 2008).

Risk Profiles and Offending Trajectories

Drawing on interview data at age 18 from the Cambridge Study in Delinquent Devel-
opment, Bosick et al. (2015) constructed four distinct risk profiles and modeled the
offending trajectories for each profile. One group, with low impulsivity, few delin-
quent peers, and school completion, exhibited the lowest offending levels during the
follow-up period. A second group—high in impulsivity, low IQ, and school drop-
out—engaged in high adolescent offending but desisted in adulthood. A third group,
with high impulsivity and delinquent peers but fewer family problems, continued
offending into late adolescence. The final group, marked by high impulsivity, sub-
stance use, poor parental bonds, delinquent friends, and early school dropout but
no issues with sociability, exhibited persistent high-rate offending. These findings
underscore the importance of both the level and combination of risk exposure in
understanding delinquent development.

Current Focus

This study builds on prior work by prospectively examining associations between
risk profiles and offending trajectories. While previous research has highlighted the
importance of risk profiles in understanding heterogeneity in dichotomous or con-
tinuous measures of offending, their connection to offending trajectories remains
underexplored. Unlike Bosick et al. (2015), this study constructs risk profiles and
trajectories separately and then exmaines their association. This enables a deeper
understanding of how distinct risk constellations contribute to varying patterns of
offending. Furthermore, while longitudinal studies on so-called childhood arrestees
are rare (Bosick et al., 2015), the current study utilizes data from the Dutch Child-
hood Arrestees Study on children registered by the police for displaying offending
behavior. This provides a unique opportunity to explore the development of offend-
ing from childhood into adulthood in a population at heightened risk of prolonged
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criminal justice involvement. Building on prior work, this study incorporates risk
factors from individual, familial, peer, school, and neighborhood domains. Previous
studies often overlooked neighborhood influences, despite evidence of its relevance
for youth offending trajectories (e.g., Cauffman et al., 2015; Chung et al., 2002). Such
a comprehensive approach is especially important in childhood, when relationships
with parents, peers, schools, and the broader environment strongly shape behavioral
development (Larson & Richards, 1991). The current study therefore allows for a
holistic investigation of how early risk exposure shapes offending trajectories in jus-
tice-involved children, ultimately contributing to a better understanding of the etiol-
ogy of offending behavior in high-risk populations.

Based on criminological theory and prior research, we expect to find three offend-
ing trajectories: (1) sporadic, (2) low-rate chronic, and (3) high-rate chronic. We also
anticipate three risk profiles: (1) relatively low risk levels within this high-risk sample,
(2) high risk levels across domains, and (3) specific combinations of risk, either in the
family and neighborhood domains or individual and peer domains. These expecta-
tions reflect prior research showing that familial and neighborhood risks often co-
occur (e.g., Brennan et al., 2008), as do peer and individual-level risks (e.g., Bosick et
al., 2015; Schwalbe et al., 2008). Finally, we anticipate that (1) children with minimal
risk will largely abstain from offending, (2) those with high multi-domain risks will
follow a high-rate persistent trajectory, and (3) children with a specific set of indi-
vidual risks—particularly isolating characteristics (e.g., depression)—may follow a
low-rate persistent trajectory. These last expectations build on the empirical finding
that high-risk individuals are more likely to re-offend at a higher rate (Campbell et
al., 2019; Lopez-Romero et al., 2019), and Moffitt’s (2006) theoretical distinction
between high-level and low-level chronic offenders.

Method
Participants and Procedures

We used data from the Dutch Childhood Arrestees Study, a longitudinal study on chil-
dren with police contact for a first offense before age 12, conducted by the Depart-
ment of Child and Adolescent Psychiatry at Amsterdam University Medical Centers
(VUmc). Although offenses committed under the age of 12 (the age of criminal
responsibility in the Netherlands) are not recorded in national crime statistics, they
are documented in local police systems. For this study, local police registries from
three regions in the Netherlands—Gelderland-Midden, Utrecht, and Rotterdam-Rijn-
mond—were used to identify children whose behavior could have led to prosecution
or fines had they been older. The current sample (NV=348) stems from the first wave
of data collection, including questionnaires and interviews with children and their
primary caregivers (hereafter “parents”), conducted at participants’ homes when chil-
dren were 5 to 13 years old (M=10.63, SD=1.48, Median=11) (see van Domburgh
et al., 2009 for more details).! Most children are male (87%, n=302), and about half

! Because of potential problems with comprehensibility of the questionnaires, due to children being
younger than eight years old or having below average verbal 1Qs, self-report questionnaires of a total of
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is of non-Dutch origin (53%, n=184). Police registration occurred between 2003
and 2005 (M,,, = 10.26, SD=1.45), for vandalism (58.7%, n=178), property crime
(27.4%, n=283), and violent offenses (13.9%, n=42).

Measures
Measures Used for Trajectory Modelling

Offending trajectories were based on new arrests following the initial arrest before
age 12, as recorded in the Dutch police system Herkenningsdienstsysteem (HKS)
from February 2004 to February 2015. Frequency of offending between ages 12 and
20 was calculated based on the birth date and offense dates. Age 20 was chosen as
the upper limit, as older ages included fewer than 100 individuals due to variation
in age at first arrest and inclusion year. Missing years for younger participants were
coded as missing to prevent contributions to trajectory estimations (see also van der
Geest et al., 2009).2

Data on mortality and criminal sanctions from the Research and Policy Database
Judicial Documentation (OBJD) of the Research and Documentation Centre of the
Ministry of Justice (WODC) were used to calculate exposure time or ‘street time’
(i.e., time free to offend) (see Piquero et al., 2001). Since no mortality occurred dur-
ing follow-up, we controlled for incarceration by estimating months not spent in
custody at each age. For instance, one month of incarceration at age 19 resulted in 11
months coded as ‘free’. Exposure time was included as a time-varying covariate (see
also Piquero et al., 2001). About 30% of the re-arrested individuals had been incar-
cerated (n=46), with an average incarceration time of 6.6 months. No participant was
incarcerated throughout the follow-up.

Risk Profile Indicators

Risk profile indicators covered individual, familial, peer, school, and neighborhood
domains. To enhance interpretability, risk levels were based on norm scores when
available and average scores for other continuous indicators (see also Brennan et al.,
2008). Higher scores indicate more problems. Details on all 21 indicators are pro-
vided in Appendix I (see Appendix II for descriptives).

Individual domain. We measured pre/perinatal (indicators 1-2), cognitive (indi-
cator 3), emotional (indicators 4-5), and behavioral (indicators 6-9) risk. Pre/peri-
natal risk included prenatal substance exposure to cigarettes, alcohol, or drugs, and
pre/perinatal complications, such as preeclampsia, anemia, prematurity or forceps
use (see Tzoumakis & Cale, 2019). Cognitive risk was classified on a six-point ordi-

46 participants were coded as missing.

2 The age at the end of follow-up ranged from 15 to 23 (M=20.28, SD=1.57). Of the 95 participants
(27.3% of the total sample) who did not reach age 20 during the observation period, 48 reached age 19, and
25 reached age 18. Participants who did and did not turn 20 did not differ in trajectory subgroup assign-
ment, y%(4)=7.57, p=.11.
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nal scale using norm scores for intelligence, ranging from 1=very high (IQ>130) to
6=very low (I1Q<69). Emotional risk encompassed a four-fold classification of emo-
tional problems (i.e. close to average; slightly raised; high; very high), and a three-
fold classification of depression (i.e. low; at risk; clinical range). Behavioral risk
included classifications of hyperactivity/inattention (i.e. close to average; slightly
raised; high; very high), the number of substance types children had ever used, and
mean scores for sensation seeking. Social understanding difficulties were divided
into seven norm-based categories ranging from very low to very high. Descriptives
indicate slightly elevated risk in the individual domain, yet one-third of the sample
had very low (<79) to extremely low (<69) estimated 1Q, one-fourth experienced
significant emotional problems, and 10.8% scored in the clinical range of depression.

Familial domain. In the family domain, we included parenting characteristics
(indicators 10—13), familial criminality (indicator 14), parental mental health prob-
lems (indicator 15), and parenting stress (indicator 16). Children’s perception on
parenting characteristics was based on mean scores for parental neglect (opposite
of parental supervision), inconsistent parenting, parental indifference (opposite of
parental warmth), and uninvolved parenting (opposite of parental involvement).
Familial criminality was assessed by determining whether a family member had ever
been in contact with the criminal justice system. Norm scores for parental mental
health problems and parenting stress ranged from 0 (very low) to 6 (very high).
Descriptives show that children experienced relatively favorable parenting condi-
tions, though 36.8% had a family member with a history of offending, and one-fourth
of parents had high to very high mental health issues and parenting stress.

Peers domain. Peer problems were measured as mean scores for bullying victim-
ization (indicator 17), and affiliation with delinquent peers (indicator 18). Descrip-
tives indicate that children experienced some bullying and had virtually no delinquent
friends.

School domain. Poor school achievement (indicator 19) was defined as failing
a reading test, corresponding to reading performance one year below grade level
(43.9% in the sample).

Neighborhood domain. Postal codes served as a proxy for neighborhood socio-
economic status (SES) (indicator 20) and urbanization (indicator 21), both measured
in quintiles. Higher scores indicate lower SES and higher urbanization. Nearly half
the sample resided in low to very low SES areas, and about 75% lived in highly urban
neighborhoods.

Analytical Approach
Stage One: Offending Trajectories

We estimated offending trajectories using semi-parametric group-based trajectory
models with the Trajectory Procedure (Jones & Nagin, 2013; Nagin, 2005) in STATA
13 (see also Baglivio et al., 2015; Gushue et al., 2021). We employed a zero-inflated
Poisson (ZIP) model to address overdispersion and the excess of zero counts in the
offending data, which reflect extended periods without recorded offenses. This model
simultaneously estimates the likelihood of any offending and the expected number
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of offenses at each age, making it well suited for behavioral data such as offending
(Fergusson et al., 2000; Lambert, 1992). To capture non-linear changes in offending
over age, we specified cubic trajectory forms. This decision was informed by find-
ings from Sivertsson et al. (2024), who demonstrated that cubic functions outperform
quadratic alternatives in modeling nuanced developmental patterns. Additional sup-
port comes from Bushway et al. (2009), who suggested that cubic specifications more
accurately reflect the shape of offending trajectories. Parameters defining the level
and shape of offending trajectories were allowed to vary freely across groups.

Participants without police records during follow-up (n=155) were excluded
from trajectory models, as the risk of low-level recividists being pulled into the non-
recidivists group would have complicated comparisons between non- and low-rate
recidivists. This resulted in an analytical sample of 193 individuals—a relatively
small sample size that raises concerns about overfitting and the potential extraction
of spurious group structures. Nonetheless, group-based trajectory models have been
applied successfully in similarly sized samples, including studies based on the Incar-
cerated Serious and Violent Young Offenders Study (e.g., Gushue et al., 2021), the
Pathways to Desistance Study (Cauffman et al., 2015), and the Racine birth cohort
(Jennings, 2008). Furthermore, simulation-based evaluations suggest that the num-
ber of modeled trajectory groups stabilizes around 200 participants (Sampson et al.,
2004), and that meaningful classifications can still be obtained when model selection
is guided by fit indices and theoretical plausibility (D’Unger et al., 1998). While our
findings need to be interpreted with this sample size in mind, the model was selected
using established statistical criteria and with attention to parsimony and substantive
coherence.

We tested models with up to six groups, selecting the best-fitting model using
the Bayesian information criterion (BIC), the Akaike information criterion (AIC),
the average posterior probability (AvePP), and odds of correct classification (OCC).
Following Nagin’s recommendations (Nagin, 2005, 2010), lower BIC and AIC val-
ues, AvePPs surpassing 0.70, and OCCs exceeding 5.0 indicated adequate fit. When
multiple models met these criteria, we selected the most parsimonious solution that
offered meaningful new information (see also McCarthy et al., 2022; Ogilvie et al.,
2023).

Stage Two: Risk Profiles

Latent profile analysis (Collins & Lanza, 2013) was conducted in Mplus 8.1 (Muthén
& Muthén, 1998-2010) to model subgroups of justice-involved children with similar
problems across individual, familial, peer, school, and neighborhood domains. Mod-
els were estimated using full maximum likelihood using information on participants
with complete and partially complete data.’

Model fit was evaluated for one to five latent groups using BIC, AIC, AvePP,
the Lo-Mendell-Rubin Test (LMR), the bootstrap likelihood ratio test (BLRT), and
entropy. Significant LMR and BLRT tests suggest that the k-group model improves

3 Of the 348 participants, 220 (63.2%) had some missing data; 28% on one profile indicator, and 80% on
four or fewer. Missingness was not associated with risk profile assignment, y%2)=3.41, p=.18.
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upon the & — 1 group model, and entropy closer to 1 indicates greater classification
accuracy (Lo et al., 2001; Nylund et al., 2007; Vuong, 1989). After selecting the
best-fitting model, group differences across profile indicators were examined using
ANOVA for continuous and chi-square tests for dichotomous indicators.*

Stage Three: Distinguishing Offending Trajectories by Risk Profiles

Participants were assigned to their most likely trajectory and profile group, which is
acceptable when assignment accuracy exceeds 80% (Clark & Muthén, 2009). These
groups were used as observed variables in follow-up multinomial regression analy-
ses to explore the relationship between offending trajectories and risk profiles. Each
analysis treated trajectory subgroup membership as the outcome, and models were
run for all possible comparisons, with each trajectory subgroup and risk profile alter-
nately set as the reference category.

Results
Offending Trajectories

A four-group offending trajectory model was selected as the best-fitting model (see
Appendix III for model fit indices). This model provided better fit based on BIC than
the three-group model, while maintaining high classification accuracy. Specifically,
average posterior probabilities exceeded 0.80, and OCC values were above 5.0, indi-
cating adequate assignment accuracy across groups. Although the five-group model
had a slightly better BIC, it was not preferred due to a decrease in relative change in
BIC and a lack of additional nuance, as the fifth trajectory group (2.6% of the sample)
overlapped conceptually with a larger trajectory in the four-group model and there-
fore offered no distinct interpretive benefit.

Figure 1 displays the offending trajectories modeled alongside the a priori defined
group of non-recidivists (NON) (55.5%, n=193): low-rate desisting (LR-D) (13.5%,
n=47), low-rate persisting (LR-P) (17.8%, n=62), high-rate desisting (HR-D) (5.5%,
n=19), and high-rate persisting (HR-P) (7.8%, n=27). Mean offending rates were
low for both LR-D (M=0.29, SD=0.18) and LR-P (M=0.32, SD=0.20) groups, indi-
cating these participants committed about one offense every three years. In contrast,
HR-D (M=1.61, SD=0.74) and HR-P (M=1.58, SD=0.62) groups demonstrated
higher offending rates, with a difference of 1.3 offenses per year between low- and
high-rate groups. The desisting trajectories also differed from their persisting coun-
terparts. The LR-D group showed an initial rise in offending, peaking in early ado-
lescence and declining to near abstinence by age 18. In contrast, the LR-P group
committed very few offenses until age 15 and showed a (low) peak at age 18. Among
high-rate offenders, the HR-D group displayed high initial offending rates that
increased somewhat until age 16, before steadily decreasing towards age 20. Con-

4 Significant overall effects were followed by pairwise Bonferroni (equal variances assumed) or Tamhane
(equal variances violated) post-hoc comparisons.
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Low-Rate Desisting Low-Rate Persisting High-Rate Desisting High-Rate Persisting
(13.5%) (17.8%) (5.5%) (7.8%)

Offense Frequency

0 e
12 14 16 18 20 12 14 16 18 20 12 14 16 18 20
Age

12 14 16 18 20

Fig. 1 Offending Trajectories for the Four-Group Model from Age 12 to 20 Corrected for Time Spent
in Incarceration

versely, the HR-P group showed lower initial offending rates that rapidly increased to
a peak around age 17—-18 and persisted at a high rate into young adulthood.

Risk Profiles

A three-group latent profile was selected as the most appropriate solution (see
Appendix III for model fit indices). This decision was supported by the LMR test,
which showed no improvement when a fourth group was added. The three-group
model showed good classification accuracy, with entropy exceeding 0.80 and
average posterior probabilities surpassing 0.90 for each profile. While a four- and
five-profile solution yielded a better BIC, the additional groups captures only small
subsamples that did not provide substantial differentiation beyond the three-group
structure.

Based on post-hoc comparisons (Table 1), risk profiles were labeled as: (1) low-
problem group (30.5%, n=106), (2) cognitive- and neighborhood-problem group
(48.3%, n=168), and (3) multi-problem group (21.3%, n="74). The low-problem
group included children with the lowest risk scores across domains, exhibiting
low emotional problems, depression, and neighborhood adversity. Note that these
children scored close to sample estimates on pre/perinatal indicators and school
achievement, and exhibited slightly elevated levels of hyperactivity and sensation
seeking. Despite low familial criminality compared to the cognitive- and neigh-
borhood-problem and multi-problem groups, still 16.5% of children in the low-
problem group had a family member with a history of offending. While this group
exhibited the lowest risk levels within this high-risk sample, their risk exposure
may still be elevated compared to children in the general population. The cogni-
tive- and neighborhood-problem group consisted of children with low IQ estimates
residing in highly urbanized, low-SES neighborhoods. Problems in familial, peer,
and school domains were similar to the low-problem group, except for increased
familial criminality and parental mental health issues. Children assigned to the
cognitive- and neighborhood-problem group reported fewer problems on other
parenting indicators (e.g., inconsistent parenting, parental indifference, parenting
stress) than the multi-problem group. Overall, risk in the second latent profile sug-
gests a more specific concentration of cognitive and structural disadvantage, with
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Table 1 Parameter Estimates and Prevalence Rates for the Total Sample and across Risk Profiles
Risk Scale Sample Risk Profiles
Profile
Indicator
Range M (SD)/% Profile Profile Profile Profile Post
1 2 3 Comparison Hoc
n=106 n=168 n=74 Com-
M M M parison
(SD)/% (SD)/% (SD)/%
1 Prena-  0-100% 36.1% 29.5%  37.6% 423%  x(2)=3.29
tal Sub-
stance
Exposure
(%)
2 Pre/ 0-100% 32.6% 29.1%  31.7% 40.0% x%(2)=2.37
perinatal
Compli-
cations
(%)
3LowIn- 0-6 1-6 3.96 (0.19) 3.21 4.44 3.91 F=40.05%** 2>3>1
telligence 0.99) (1.13) (1.0
™)
4Emo- 03 0-3 0.74 (1.06) 0.30 0.59 1.69 F=52.49%%%* 3>2>1
tional 0.70)  (0.92) (1.19)
Problems
)
5 Depres- 0-2 0-2 0.34(0.67) 0.05 0.29 0.92 F=24 88%** 3>2>1
sion (N) (0.23)  (0.61) (0.88)
6 Hyper- 0-3 0-3 0.91(1.16) 0.78 0.44 2.12 F=80.43%%* 3>1>2
activity/ (1.08)  (0.83) (1.02)
Inatten-
tion (N)
7 Sub- 0-3 0-3 0.27 (0.56) 0.28 0.20 0.43 F=4.60* >2;
stance (0.55)  (0.46) (0.74) 1=2,3
Use (M)
8 Sensa- 04 0-3.71 1.59(0.82) 1.75 1.31 1.93 F=16.51%** 1,3>2
tion 0.79)  (0.76)  (0.79)
Seeking
M)
9 Social  0-6 0-6 1.40 (1.62) 0.64 0.74 3.81 F=289.17%** 3>1,2
Under- (0.79)  (0.83)  (1.33)
standing
Difficul-
ties (N)
10 0-3 0-2 0.58 (0.41) 0.58 0.56 0.63 F=0.56
Parental (0.40)  (0.43)  (0.40)
Neglect
M)
11 Incon- 0-3 0-2.80 1.26(0.57) 1.21 1.19 1.50 F=7.09%** 3>1,2
sistent (0.52)  (0.54)  (0.63)
Parenting
™)
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Table 1 (continued)

Risk Scale
Profile
Indicator

Sample

Risk Profiles

12 0-3
Parental
Indiffer-

ence (M)

13 Un- 0-3
involved
Parenting

™M)

14 0-100%
Familial
Criminal-

ity (%)

15 0-6
Parental
Mental

Health
Problems

N)

16 0-6
Parenting
Stress

N)

17 Bul- 0-3
lying

victim-

ization

M)

18 De- 0-3
linquent
Friends

M)

19 Poor  0-100%
School
Achieve-

ment (%)

20 Socio- 0-4
economic
status

™M)

21 Ur- 04
baniza-

tion (M)

0-2

0-2.66

0-6

0-6

0-2.77

0-1.50

0-4

04

0.32 (0.34)

0.95 (0.54)

36.8%

2.50 (2.02)

3.05 (1.90)

0.77 (0.60)

0.38 (0.34)

43.9%

2.64(1.27)

3.07 (1.18)

0.30
(0.33)

0.93
0.47)

16.5%

1.55
(1.65)

2.52
(1.71)

0.70
(0.53)

0.34
(0.26)

45.4%

1.46
(0.81)

1.98
(1.15)

0.26
(0.28)

0.91
(0.54)

47.3%

2.53
(2.00)

2.32
(1.54)

0.71
(0.55)

0.35
(0.35)

43.5%

3.36
(0.89)

3.76
0.47)

047  F=8.56%%* 3>1,2
(0.43)

1.07  F=2.09
(0.59)

41.7%  xA(2)=26.77*** 2,3>1

381  F=2734%  3>2>]
(1.85)

5.25 F=97.65%** 3>1,2

(0.87)

100 F=631% 3>1,2
(0.72)

048  F=4.14% 3>1;
(0.39) 2=1,3

24%  (2)=0.15

2,69  F=12408%*  2>3>]
(1.30)

313 F=12615%* 2>3>]
(1.12)

Note. Profile defining parameters are outlined, with elevated scores presented in italics and high scores
presented in bold. M=Mean; N=norm score; Profile 1 =low-problem group; Profile 2=cognitive- and
neighborhood-problem group; Profile 3=multi-problem group
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fewer emotional or relational difficulties than those observed in the multi-problem
group. The multi-problem group experienced the highest levels of risk exposure
across individual, familial, and peer domains, with increased emotional problems,
depression, hyperactivity, and social understanding difficulties. These children
were also more frequently exposed to inconsistent parenting, parental indifference,
offending family members, parental mental health issues, parenting stress, bully-
ing, and delinquent peers. Multi-problem children typically lived in neighborhoods
with low to average SES and average urbanization, indicating that neighborhood-
related problems were less pronounced than in cognitive- and neighborhood-prob-
lem group yet more prominent than in the low-problem group.

Distinguishing Offending Trajectories by Risk Profiles

Tables 2 and 3 show that trajectory subgroup membership varied across risk profiles.
Children in the cognitive- and neighborhood-problem group and the multi-problem
group were more likely to follow persistent rather than nonpersistent trajectories than
children in the low-problem group. Specifically, findings suggest that children in the
cognitive- and neighborhood-problem group were uniquely linked to the high-rate
persisting trajectory, whereas children in the multi-problem group were likely to fol-
low the low-rate persisting trajectory. For example, 13.7% of children in the cogni-
tive- and neighborhood-problem group followed the high-rate persisting trajectory,
compared to 2.8% in the low-problem group and 1.4% in the multi-problem group
(see Table 2). Likewise, 27.0% of children in the multi-problem group followed the
low-rate persisting trajectory, compared to 13.2% in the low-problem group and
16.7% in the cognitive- and neighborhood-problem group.

These differences are reflected in the regression results (see Table 3). Compared
to the low-problem group, children in the cognitive- and neighborhood-problem
group were more likely to populate the high-rate persisting group than the non-recid-
ivist (OR=6.63), low-rate desisting (OR=4.29) or low-rate persisting (OR=3.83,
p=.053) groups. Compared to the low-problem group, the multi-problem group was
more likely to be assigned to the low-rate persisting than the non-recidivist group
(OR=2.38). The cognitive- and neighborhood-problem and multi-problem groups
also differed in their likelihood of following specific offending trajectories. Compared
to the cognitive- and neighborhood-problem group, the multi-problem group was less
likely to populate the high-rate persisting group than the non-recidivist (OR=0.08),
low-rate persisting (OR=0.06) or low-rate desisting (OR=0.14, p=.069) groups.

Table 2 Percentage Distribution  Risk Profile NON LR-D LR-P HR-D HR-P
of Offending Trajectory Groups . o o o o
Within Each Risk Profile Low—protilem 66.0% 13.2% 132% 4.7% 2.8%
group (n=106)
Cognitive- and 482.% 14.9% 16.7% 6.5% 13.7%

neighborhood-

problem group

(n=168)

Multi-problem 56.8% 10.8% 27.0% 4.1% 1.4%
group (n=74)
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Table 3 Odds Ratios and Confidence Intervals from Multinomial Regression Analysis: Risk Profile Mem-
bership on Offending Trajectory Membership
Risk LR-D LR-P HR-D HR-P LR-P HR-D HR-P HR-D HR-P HR-P
Profiles  vs. Vs. Vvs. Vvs. Vs. Vs. vs. vs. Vs. Vs.
NON NON NON NON LR-D LR-D LR-D LR-P LR-P HR-D
Model Low ref ref ref ref’ ref ref ref ref ref ref
1 (n=106)
Cog/ 1.54  1.73 190 6.63* 1.12 123 429% 1.10 3.83" 349
Nbh [0.75—- [0.84- [0.63— [1.91- [0.45- [0.36— [1.09- [0.32— [0.98— [0.70-
(n=168) 3.20] 3.54] 5.74] 23.01] 2.80] 4.27] 16.89] 3.79] 14.99] 17.29]
Multi 095 238* 1.00 056 250 1.05 058 042 023 0.56
(n=74) [0.37- [1.10- [0.23— [0.06— [0.83— [0.20— [0.05— [0.09— [0.02— [0.04—
2.46] 521] 4.40] 5.52] 7.55] 5.60] 6.59] 2.05] 2.48] 8.09]
Model Low 0.65 058 0.3  0.15% 0.89 081 023* 091 0260 029
2 (n=106) [0.31- [0.28- [0.17- [0.04- [0.36— [0.23— [0.06— [0.26— [0.07- [0.06—
1.34] 1.19] 1.59] 0.52] 223] 2.81] 0.92] 3.13] 1.02] 1.42]
Cog/ ref ref ref ref ref ref ref ref ref ref
Nbh
(n=168)
Multi 0.62 138 053 0.08* 223 085 0147 038 0.06%* 0.16
(n=74) [0.26— [0.70— [0.14- [0.01- [0.84— [0.19— [0.02— [0.09— [0.01- [0.02—
1.49] 2.73] 2.00] 0.64] 5.96] 3.84] 1.17] 1.55] 0.49] 1.71]
Note. N = 348. R?= .07 (Cox & Snell), .08 (Nagelkerke). Model %(8) = 26.24***

Lower group is reference category. NON = non-recidivists (n = 193); LR-D = low-rate desisting (n = 47);
LR-P = low-rate persisting (n = 62); HR-D = high-rate desisting (n = 19); HR-P = high-rate persisting
(n = 27); Low = low-problem group; Cog/Nbh = cognitive and neighborhood-problem group; Multi =
multi-problem group. Odds ratios greater than 1.00 indicate increased probability of group membership

p <10, *p < .05 **p < .01, ***p < 001

Sensitivity Analyses

Sensitivity analyses were conducted to test the robustness of the results by address-
ing potential uncertainty in group assignment. We (1) re-estimated the multinomial
regressions for participants with a 70% or higher probability of assignment to risk
profiles and offending trajectories (n=292, 83.91% of the sample) and (2) weighted
the analysis by participants’ posterior probabilities for each risk profile. The results
aligned with the main findings, showing similar significance levels, directions, and
odds ratios. Hence, children in the low-problem group were least likely to persist in
offending, and associations between the cognitive- and neighborhood-problem group
and the high-rate persisting trajectory, and between the multi-problem group and the
low-rate persisting trajectory remained. Thus, these additional analyses strengthen
the reliability of our primary findings, as uncertainty in group assignment did not
appear to influence our results.

We also performed two additional analyses to reflect on our data-reduction meth-
ods, using alternative definitions of risk (based on the sum score of risk exposure)
and offending groups (based on offense frequency). When children were grouped
based on the sum of risk exposure across all 21 profile indicators, results showed
that risk exposure was fairly similar across trajectory subgroups, ranging from 5.90
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(SD=3.16) in the non-recidivist group to 8.20 (SD=2.04) in the high-rate desisting
group.’ Furthermore, when participants were grouped based on offense frequency,
multinomial regression analyses showed that children in the cognitive- and neigh-
borhood problem group were particularly likely to be classified as high-level recidi-
vists compared to those in the low-problem and multi-problem groups.® However,
the unique link between the multi-problem group and low-rate persistent offending
was lost when offending was solely defined by frequency. These additional findings
highlight the value of considering specific patterns of risk when studying variation in
the development of offending behavior.

Discussion

Despite longstanding research interest in justice-involved children, knowledge about
heterogeneity in their offending trajectories and underlying mechanisms remains
limited. In addition to examining offending trajectories in childhood arrestees, the
current study addresses two key shortcomings in prior research: 1) the limited inte-
gration of risk factors across multiple domains in trajectory-based studies, and (2)
the predominant focus on static outcomes in studies modeling risk profiles, which
overlooks the development of offending behavior over time. By incorporating admin-
istrative and survey data covering risk factors from multiple domains, we examined
how constellations of childhood risk factors relate to reoffending patterns into early
adulthood. Our study is among the first to integrate individual, familial, peer, school,
and neighborhood-level data to model risk profiles among justice-involved children
and link these profiles to offending trajectories.

Five Offending Trajectory Subgroups

Trajectory analysis revealed substantial heterogeneity among childhood arrest-
ees. In addition to a predefined non-recidivist group, four distinct trajectories
emerged—two low-rate and two high-rate patterns, with peaks in adolescence or
early adulthood. The observed heterogeneity in offense patterns among childhood
arrestees, while not completely unanticipated (Baglivio et al., 2015; van Domburgh
et al., 2009b; van Hazebroek et al., 2019) thus extends beyond theoretical predic-
tions (Moffitt, 1993, 2006). The presence of both low- and high-rate recidivists
across two trajectories resonates with patterns seen in adolescent and adult offender
samples, reinforcing their robustness (Baglivio et al., 2015; Broidy et al., 2015;

5 These numbers are based on a sample of 128 children out of 348 due to missing data. When comparing
risks across different domains with a range from 0 to 5 (no risk; risk in all 5 domains, n=281), results were
similar: children assigned to distinct trajectories were exposed to risk in more than three domains with
mean scores ranging from 3.22 (SD=1.08) in the non-recidivist group to 3.65 (SD=0.93) in the HR-D
group.

¢ Offender groups were defined as follows: (1) non-recidivists (i.., no arrest during follow-up), (2) spo-
radic recidivists (i.e., one or two arrests), (3) low-level recidivists (i.e., three of four arrests), and (4) high-
level recidivists (i.e., more than four arrests).
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Day et al., 2012; Hoeve et al., 2008; Ward et al., 2010; Wiesner & Capaldi, 2003).
The detection of low-rate offending trajectories in the current sample aligns with
prior research showing that some children with high childhood antisocial behavior
exhibit reduced adverse behavior in adolescence (Moffitt et al., 1996; Raine et al.,
2005). These findings suggest that theories on the development of offending should
account for age-related declines in offending rates, with social-environmental fac-
tors potentially curbing offending behavior even in youth with an early onset of
delinquency (see for example Sampson & Laub, 1993). Given the relatively small
size of some modeled trajectory groups—such as the high-rate desisting sub-
group—their interpretation should be approached with caution. Their emergence
does however align with theoretically and empirically grounded expectations about
heterogeneity in offending, suggesting that these patterns are not merely statistical
artifacts. Considering the exploratory nature of the current study and its novel inte-
gration of risk profiles and longitudinal outcomes, the modeling of such subgroups
offers important preliminary insights that can inform future research and replication
efforts in larger or more diverse samples.

More than half of our sample fell into the non-recidivist group. Although this
finding diverges from theoretical expectations (Moffitt, 1993, 2006), the current
sample of childhood arrestees can still be considered at increased risk of displaying
offending behavior, given that only 14% of the general Dutch population is regis-
tered by the police between ages 12 and 22 (Blokland et al., 2010). In comparison,
just 20% of boys in the Pittsburgh Youth Study (PYS) desisted between ages 14
and 19 (van Domburgh et al., 2009a; Domburgh et al., 2009b). Both the PYS and
the current study suggest that children from highly urbanized, low socio-economic
areas have a higher likelihood of continued offending. The high desistance rate in
our study may thus reflect more adaptive environments for many justice-involved
youth in the current sample, potentially mitigating delinquent pathways (Lahey &
Waldman, 2005).

Three Risk Profiles

Latent profile analysis yielded three profiles: a low-problem, cognitive- and
neighborhood-problem, and multi-problem group. The low-problem group exhibited
minimal risk exposure, while the cognitive- and neighborhood-problem group
was characterized by low estimated intelligence and neighborhood disadvantage.
The multi-problem group faced elevated levels of risk across individual, familial,
and peer domains. As in prior research (see Dembo et al., 2008; Onifade et al.,
2008; Schwalbe et al., 2008), risk profiles reflected both differences in level and
combinations of risk. The findings particularly align with Bosick et al. (2015), who
derived similar risk profiles among adolescent boys, grouping them into low-risk,
high-risk, and low-IQ profiles.

Findings further underscore the high-risk nature of the sample, as all three risk
profiles were characterized by pre/perinatal and school problems, and about 70% of
the sample (the cognitive- and neighborhood-problem and multi-problem groups)
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suffered from problems in multiple life domains. This prevalence of risk exposure
underscores the association between pre/perinatal risk, poor school performance and
early onset delinquency (Moffitt, 1993). It is therefore important to recognize that the
low-problem classification is relative to our sample, which consists of children with
early police contact. Even the low-problem group may face elevated risks compared
to children in the general population. Adjectives such as “low” and “high” should
thus be interpreted as relative within the context of our particular sample. At the same
time, their relatively favorable outcomes—e.g., lower levels of reoffending—high-
light that even within high-risk samples, meaningful variation in risk exposure and
developmental outcomes can be observed.

Risk Profiles Differentiate Offending Trajectory Subgroups

Regarding the third research question, our findings highlight that both quantitative
and qualitative differences in risk exposure shape offending trajectories. Consistent
with Gottfredson and Hirschi’s (1990) general theory of crime and findings from
Bosick et al. (2015), children with low levels of risk exposure were least likely to
persist in offending, while higher levels of risk exposure were associated with high-
rate offending. Specific risk factor combinations also play a critical role in explain-
ing variation in offending trajectories (Moffitt, 2006). For instance, children in the
multi-problem group, marked by elevated levels of individual, familial, and peer-
related problems, tended to follow a low-rate persistent trajectory. Meanwhile, the
cognitive- and neighborhood-problem group, characterized by low IQ estimates and
adverse neighborhood conditions, were disproportionately likely to follow high-rate
persistent offending trajectories. Interestingly, Bosick et al. (2015) found that their
low-1Q group displayed a decline in offending from ages 19 to 70. Given that our
trajectories span ages 12 to 20, future research could explore whether cognitive- and
neighborhood-challenged individuals exhibit a similar decline in offending in adult-
hood or if exposure to disadvantaged neighborhoods increases the likelihood of an
escalating trajectory (as seen in Chung et al., 2002).

A comparison between our findings and Moffitt’s (1993, 2006) typology of early
onset offenders suggests notable parallels. The multi-problem group, for instance,
closely resembles Moffitt’s low-level chronic offenders, displaying a combination
of individual, familial and peer-related problems, and low yet persistent levels of
offending throughout adolescence. Their increased levels of emotional problems,
depression, social understanding difficulties, and bullying victimization could
be interpreted as isolating individual characteristics, which further validates the
argument that multi-problem children can be classified as Moffitt’s (2006) low-
level chronic group. In contrast, the cognitive- and neighborhood-problem group
resembles Moffitt’s high-level chronic offenders, facing challenges across multiple
life domains yet fewer isolating characteristics, making them more susceptible to
maintaining high offending rates into early adulthood. However, while this group
shares elevated familial criminality with the multi-problem group, it exhibited fewer
problems in parenting style, parental mental health, and parenting stress. This rela-
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tively lower level of relational and emotional family risk distinguishes them from the
broader family-related challenges observed in the multi-problem group, and deviates
from the more complex familial patterns typically associated with high-level chronic
offenders. This suggests that additional factors such as anxiety may be necessary to
further distinguish between low- and high-level chronic offenders.

In conclusion, while our findings support key aspects of developmental crimino-
logical theories, they also reveal complexities, such as the critical role of risk factor
combinations and the broader heterogeneity of offending trajectories, which warrant
further exploration. Our findings demonstrate that specific risk profiles can predict
distinct offending trajectories, emphasizing the need for criminology to develop a
more nuanced theory that captures how unique combinations of risk factors contrib-
ute to additional variation in offending patterns. Such a theory would enhance our
understanding of how distinct constellations of risk uniquely shape developmental
trajectories in offending behavior.

Finally, it is important to emphasize that the trajectory groups and risk profiles
derived in this study should not be interpreted as real or discrete groups. Rather, both
are best understood as analytical constructs that summarize complex patterns in the
data (Skardhamar, 2010). Group-based modeling is exploratory by nature and tends
to produce distinct groups in most datasets (Morizot, 2019). In addition, these tech-
niques may fail to capture outlier patterns (Liu & Bushway, 2019) and can therefore
oversimplify variation in offending behavior and constellations of risk factors. None-
theless, as Nagin and Tremblay (2005) argue, distinguishing meaningful differences
in developmental patterns—and their associated risk constellations—can be valuable
for advancing our understanding of (the etiology of) delinquent development across
age.

Limitations and Future Directions

While this study advances our understanding of the relationship between risk expo-
sure and offending trajectories, several limitations warrant consideration. First, the
risk indicators were measured during childhood and early adolescence, limiting our
ability to capture changes in exposure over time. This restricts insight into dynamic
processes such as emerging protective factors or escalating risks during adolescence.
Second, peer delinquency showed low internal consistency (0.=0.52), and most chil-
dren did not report having friends with police contact. As we operationalized delin-
quent peers as “friends arrested by police,” this likely underestimated peer-related
risk, as many of these children may be the first in their peer networks to encounter
the justice system. Third, the study focused on general offending frequency rather
than offense types. Risk profiles may be differentially associated with specific forms
of delinquency (e.g., violent vs. property offenses). For instance, the cognitive- and
neighborhood-problem group may be more prone to serious or violent offenses, as
prior research suggests that early socioeconomic disadvantage is associated with
such behaviors (Beardslee et al., 2021).
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Future research could address these limitations in several ways. Longitudinal
designs incorporating repeated risk measurements—such as dynamic risk profiles
or latent transition models—could capture changes over time. In addition, broader
definitions or self-report measures of peer delinquency may offer more accurate
insight into social influences among early-onset youth. Studies that differentiate
offense types may provide greater insight into the unique contributions of specific
risk constellations, though the low degree of offense specialization during adoles-
cence (see for example Nieuwbeerta et al., 2011) should be taken into account when
interpreting such distinctions. Expanding data on parental, school, and residential
environments is also critical. Our findings suggest that neighborhood context, often
overlooked in offender risk research, shapes risk profiles and, by extension, offend-
ing trajectories. Further research should track justice-involved youth into adulthood,
as extended follow-up may reveal additional changes in modeled trajectory patterns
(see for example Farrington et al., 2013). Additionally, studies using general offender
samples could uncover a wider range of risk profiles and unique links to offending
trajectories. Finally, exploring how risk profiles relate to other adverse adolescent
outcomes could be highly informative, as risk profiles may also explain issues like
substance abuse and young parenthood (e.g. Dembo et al., 2008; Moffitt, 1993; Mof-
fitt et al., 2002)—even among youth who desist from offending in early adolescence
(Jennings et al., 2016; Moffitt et al., 2002).

Conclusions and Implications

Despite limitations, this study offers valuable insights into how risk profiles relate
to offending trajectories in children with police contact before age 12. Our findings
highlight the potential of advancing trajectory-based research by adopting a holistic
view of risk exposure. By describing risk profiles that reflect functioning across mul-
tiple life domains, we can better explain the diversity in offending patterns among
justice-involved children.

The risk profiles uncovered in this study warrant further investigation, particu-
larly to inform targeted prevention efforts aimed at reducing chronic or high-rate
offending during adolescence. To translate findings into practice, differentiated inter-
vention strategies are needed for the cognitive- and neighborhood-problem group
and the multi-problem group. For children with cognitive deficits and neighborhood
disadvantage, early access to educational support may be key to improving long-
term outcomes. Community-level investments—such as after-school programming,
youth mentoring, and neighborhood revitalization—could help mitigate environmen-
tal stressors and reduce exposure to criminogenic settings. In contrast, children in the
multi-problem group may benefit most from multi-modal interventions addressing
emotional regulation, family dysfunction, and peer dynamics. Although children in
the low-problem group were least likely to persist in offending, continued monitoring
may still be appropriate for those who remain justice-involved despite low overall
risk. Tailoring prevention efforts to the dominant risk patterns in each profile may
increase the likelihood of effectively reducing persistent offending.
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Appendix 1

Table 4 Description of Profile Indicators

Risk Profile Instrument! ~ C/P? Items Alpha® Description or Final Scale Risk

Indicator Sample Item (Re-  Profile Indicator*
sponse options)

Individual

1 Prenatal - P 3 - Whether mother D 0 =no sub-

Substance had used sub- stance use,

Exposure stances (ciga- 1 = substance
rettes, alcohol, use
drugs) during
pregnancy (0 =
no, 1 = yes)

2 Pre/perinatal - P 3 - Whether mother D 0=no

Complications had experienced complications,
complications 1=
during pregnancy complications
(e.g., preeclamp-
sia or anemia)
and/or childbirth
(e.g., prematurity
or forceps use) (0
=no, 1 = yes)

3 Intelligence WISC-IIT C - - Test score on N 0=upper
vocabulary (i.e. extreme (1Q
verbal intelli- >130),6 =
gence) and block lower extreme
design (i.e. perfor- (IQ<69)
mal intelligence)

4 Emotional SDQ C+P 5 .64 Often unhappy, N 0=closeto

Problems down-hearted or average,
tearful (0 = not 3 =very high
true, 2 = certainly
true)

5 Depression KdvK C 9 79 I’ve been feeling N 0 =not
down lately (0 depressed,
= not true, 2 = 2 = clinical
certainly true) depression

6 Hyperactivity/  SDQ C+P 5 .65 Restless, overac- N 0= close to

Inattention tive, cannot stay average,
still for long (0 3 =very high
=not true, 2 =
certainly true)

7 Substance Use ~ OAB C+P 5 - Whether the child M 0= 0 types of
had ever used substances,
substances (i.e. 3 =3 npes of
alcohol, tobacco, substances
and drugs) (0 =
no, 1 = yes)
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Table 4 (continued)

Risk Profile Instrument'  C/P? Items Alpha® Description or Final Scale Risk
Indicator Sample Item (Re-  Profile Indicator*

sponse options)
8 Sensation SAHA C 7 71 I like tryingnew M 0= strongly
Seeking things, even when disagree,

they are not al- 4 = strongly

lowed (0 = strong- agree

ly disagree, 4 =

strongly agree)
9 Social CSBQ P 49 94 Over-reacts to N 0=verylow,
Understanding everything and 6 = very high
Difficulties’® everyone; Takes

in information

with difficulty (0

= does not apply

at all, 3 = applies

very well)
Familial
10 Parental SAHA C 8 .50 My parents [do M 0=never,3 =
Neglect not] want to know often

who I am meet-

ing up with (0=

never, 3 = often)
11 Inconsistent SAHA C 5 43 My parents forget M 0 =never, 3 =
Parenting a rule that they’ve often

made themselves

(0 = never,3 =

often)
12 Parental SAHA C 6 .65 My parents [do M 0=never,3 =
Indifference not] hug me (0 = often

never, 3 = often)
13 Uninvolved SAHA C 6 .60 My parents [do M 0=never,3 =
Parenting not] spend time often

with me (0 =

never, 3 = often)
14 Familial SAHA P 1 - Whether a family D 0=no, 1=
Criminality member had ever ves

been in contact

with the criminal

justice system (0

=no, 1 = yes)
15 Parental SCL-90 P* 90 97 Headaches; N 0=verylow,
Mental Feelings of guilt; 6 = very high
Health Problems Being scared (0 =

not at all, 4 = very

much)
16 Parenting NOSIK p* 17 .95 My child demands N 0 =very low,
Stress more attention 6 = very high

from me than

I can give (0=

strongly disagree,

3 = strongly

agree)
Peers
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Table 4 (continued)

Risk Profile Instrument'  C/P? Items Alpha® Description or Final Scale Risk

Indicator Sample Item (Re-  Profile Indicator*
sponse options)

17 Bullying SAHA C 9 .82 How often have =~ M 0 =never, 3=

Victimization children from often
school called you
names (0 = never,

3 = often)

18 Delinquent SAHA C 6 52 How many of M 0=none, 3=

Friends your friends have most or all
been arrested by
the police (0 =
none, 3 = most
or all)

School

19 Poor School OMRT C - - Whether test N O0=no, 1=

Achievement scores on one- ves
minute reading
test indicated
insufficient read-
ing abilities

Neighborhood

20 - SCP - - Neighborhood M 0=very high

Socio-economic mean income, un- ,4=very low

Status employment, and
education levels
(0 = very high, 4
= very low)

21 Urbanization - ST - - Number of M 0=verylow,
households per 4 =very high
km? (0 = very
low: less than
500 households

per km?, 4 = very

high: 2.500 or

home households

per km?)
Instrument: WISC-III = Wechsler Intelligence Scale for Children-Revised — version III; SDQ =
Strengths and Difficulties Questionnaire; KdvK = Short Form Depression Questionnaire for Children;
OAB = Observed Antisocial Behavior Questionnaire; SAHA = Social and Health Assessment; CSBQ
= Children’s Behavior Questionnaire; SCL-90 = Symptom Checklist; NOSIK = Nijmeegse Ouderlijke
Stress Index; OMRT = One-Minute Reading Test
YInformant: C = Child; P = Parent; SCP = Social and Cultural Planning Office of the Netherlands 2002;
ST = Statistics Netherlands, 2006. C+P indicates that the final score was determined by the informant
reporting the most problems. P* indicates that the final score was determined by the parent reporting
the most problems

3Some of the profile indicators display low internal reliability (e.g. parental neglect and inconsistent
parenting) as they are aimed at screening the entire concept with only a limited number of items.
Previous studies using the SAHA to measure perceptions of parental behavior have reported similar
reliability coefficients (e.g., Berry et al., 2021)

4Scale: D = dichotomous; N = norm scores; M = mean scores

SThe CSBO consists of six subscales. Sample items are subtracted from subscales with the highest
correlationwith the total score in the current sample
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Appendix 2
Table 5 Descriptive Statistics of Profile Indicators
Risk Profile Indicator N  Range Mean / SD?  Norms (valid %)

Proportion

0 1 2 3 4 5 6

1 Prenatal Substance 341 0-100% 36.1%
Exposure (D)
2 Pre/perinatal Compli- 337  0-100% 32.6%
cations (D)
3 Low Intelligence (N) 319 0-6 3.96 .19 0 1.3 53 348 27.6 169 14.1
4 Emotional Problems 342 0-3 0.74 1.06 61.1 149 129 11.1
N)
5 Depression (N) 203 0-2 0.34 0.67 76.8 123 108
6 Hyperactivity/Inat- 342 0-3 0.91 1.16 54.1 19.0 9.1 17.8
tention (N)
7 Substance Use (M) 347 0-3 0.27 056 77.8 17.6 40 0.6
8 Sensation Seeking 285 0-4 1.59 0.82
™M)
9 Social Understanding 309  0-6 1.40 1.62 382 275 133 84 36 74 16
Difficulties (N)
10 Parental Neglect (M) 285 0-3 0.58 0.41
11 Inconsistent Parent- 286  0-3 1.26 0.57
ing (M)
12 Parental Indiffer- 286 0-3 0.32 0.34
ence (M)
13 Uninvolved Parent- 286 0-3 0.95 0.54
ing (M)
14 Familial Criminal- 340  0-100% 36.8%
ity (D)
15 Parental Mental 267 0-6 2.50 202 251 127 142 124 139 139 79
Health Problems (N)
16 Parenting Stress (N) 301  0-6 3.05 1.90 12.6 12.0 126 229 13.6 13.0 133
17 Bullying victimiza- 286 0-3 0.77 0.60
tion (M)
18 Delinquent Friends 283 0-3 0.38 0.34
™M)
19 Poor School 317 0-100% 43.9%
Achievement (N)
20 Socio-economic 348 0-4 2.64 1.27 57 129 316 112 385
status (M)
21 Urbanization (M) 331 04 3.07 1.18 45 9.1 115 251 4938

Note. Valid percentage exclude missing data, and represent the share of the sample that was exposed to that specific

risk factor. SD = Standard Deviations

! Risk Profile Indicator: D = dichotomous; N = norm scores; M = mean scores

28D is not reported for dichotomous variables

3 Norms: Intelligence, Social understanding difficulties, Parental mental health problems, Parenting stress: 0 = very

low, 1 = low, 2 = below average, 3 = average, 4 = above average, 5 = high, 6 = very high; Emotional problems,

Hyperactivity/Inattention: 0 = close to average, 1 = slightly raised, 2 = high, 3 = very high; Depression: 0 = not

depressed, 1 = at risk of depression, 2 = clinical depression; Substance use: 0 = 0 substance types, 1 = 1 substance

type, 2 = 2 substance types, 3 = 3 substance types; Socio-economic status: 0 = very high, 1 = high, 2 = average, 3 =
low, 4 = very low; Urbanization: 0 = very low, 1 = high, 2 = average, 3 = high, 4 = very high

@ Springer



B. C. M. van Hazebroek et al.

318

(6861 “BuonA £00T “2 19 PUNIAN *100T “I® 10 0]) [opowt

dnoid | —y dyy 1940 JuowoAoidut Jueirodwr ue sIN3Isu0d (jopouwr dnois-y oyy) dnoi3qns [EUOHIPPE UB YiLm [9POW Y3 JBY} AJBIIPUL $3S93 LY Td PuB YIN'T ueoyrusis,
8YE =N¢

(007 ‘urdeN) Aoeinooe JuewugIsse Y31y sajedIpul 0°s < DO,

(0107 ‘u13eN) KoeInooe Juowugisse
K1opoegsnyes djedrpur (L daoqe sonIiqeqord sordysod aFereay diysroquiowr dnoig Ajeyr| jsowr 1oy uonedyisse[d dnoig yo Ayjiqeqord sorrisod ofe1ony = JdoAV

son[eA DI Ul STUBYD JALE[AI AU} SAJEIIPUL DIFV,
dn-morjoj Surmp uonexnsisor aorjod e m sjuedonred (go1 = N,

Adonug = jug 9593 onjel pooyrjeyi] densiooq = 1Y 1d ISAL UIGNY-[[OPUSIN-0T = YIN'T {[opowt
pajewnyso ur sa[yoxd ISII JO IoqUINU = J¥# ‘UOLId)LI) UOHJBULIOJU] S¥IeY = DIV ‘UOLISILID) UONBWLIOJU] UBISdAeY = D {[OpOUl POJewnsd Ul sa110300(e1} Surpusyo jo
JoquInu = (VY I# S|opowr d]yoid 3ySLI 9y} JO [ILA 9)eWIISI 0) SAN[eA Sur)Ie)s Wopuel 009 JO 19 B pasn o, ‘[opow-dnois [euly 1oj soo1pul 31y [opout sjuesardar1xa) pjog 210N

09'% “6L°€T “€S’LT “00°ST80°6E 91 8% 19 ‘L8 ‘O€I 6 06 100> 0T TI'PIICT 9LHS  0S'66SEl S
8L'TT *LO'TT “TY'LT €€°8S It “Th “79 60T L8 8% 100> St 0S'OVLET 860°S  €T'LPIFI 14
9T 1T ‘9¥°0€ ‘8T'8Y vL 901 891 06 €8 100> 10°  €8°I88€1 ¥8€9  IL'L6IVI €
0L'TT0E'LL 6L 69T 06 68 100> 10> 1¥°0€0v1 168 SS19THI 4
001 8¢ I - - - 9THOSYI $9°059%1 I

% u ddPAY OAQES, d) QGEN\VS
dryszoquiawr a[god ysry 1somo  Juyg a1 ANT oy Qravie o1d J¥#
18°S19'TT 481 “b8'¥1 “06'CS 681 €T €T T8  $9S 98 1T 09 ‘9 6L 6€°6971- 9Tl TSEISI- S
9T'TI “TH'LT *TE0E ‘00°0F 6L LT LY ‘79 €L 0V ‘11 ‘6 €8’ €8'P8P1- Y67  T8°6ISI- 14
OT'LT WL’ LT TS TP ev oL ¥SET 8 €8 LS'80ST- Yr'oT  vhpEST- €
6€'8T19'1L vy iIIl ¥S ‘TC 96° 6°0€S1- 80°L8E  99'L¥SI- 4
001 SS1 - I 65°€ELT- 0T IvLI- I

% u ddPAY

drysroquiotr dnox3qns Arojoefer], +000  1S9MOT oV z(oravie old (IVHL#

So110)99(R1], SUIPUPQ PU. SA[YOIJ JSTY JO SINsHeIS 11 9 d|qeL

€ xipuaddy

pringer

Qs



Using Risk Profiles To Differentiate Between Offending Trajectories in... 319

Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License, which permits any non-commercial use, sharing, distribution
and reproduction in any medium or format, as long as you give appropriate credit to the original author(s)
and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed
material. You do not have permission under this licence to share adapted material derived from this article
or parts of it. The images or other third party material in this article are included in the article’s Creative
Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view
a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

References

Andrews, R. L., & Currim, L. S. (2003). A comparison of segment retention criteria for finite mixture logit
models. Journal of Marketing Research, 40, 235-243.

Assink, M., van der Put, C. E., Hoeve, M., de Vries, S. L., Stams, G. J., & Oort, F. J. (2015). Risk factors
for persistent delinquent behavior among juveniles: A meta-analytic review. Clinical Psychology
Review, 42, 47-61.

Baglivio, M. T., Wolff, K. T., Piquero, A. R., & Epps, N. (2015). The relationship between adverse child-
hood experiences (ACE) and juvenile offending trajectories in a juvenile offender sample. Journal of
Criminal Justice, 43(3), 229-241.

Beardslee, J., Docherty, M., Mulvey, E., & Pardini, D. (2021). The direct and indirect associations between
childhood socioeconomic disadvantage and adolescent gun violence. Journal of Clinical Child &
Adolescent Psychology, 50(3), 362-375.

Berry, L., Mathews, S., Reis, R., & Crone, M. (2021). Mental health effects on adolescent parents of young
children: Reflections on outcomes of an adolescent parenting programme in South Africa. Vulnerable
Children and Youth Studies, 17(1), 38-54.

Blokland, A. A. J., Grimbergen, K., Bernasco, W., & Nieuwbeerta, P. (2010). Criminaliteit en etniciteit:
Criminele carrieéres van autochtone en allochtone jongeren uit het geboortecohort 1984 [Crime and
ethnicity: Criminal careers of ethnically Dutch and ethnically non-Dutch youths in the Netherlands
1984 birth cohort]. Tijdschrift voor Criminologie, 52(2), 122—-152.

Bosick, S. J., Bersani, B. E., & Farrington, D. P. (2015). Relating clusters of adolescent problems to adult
criminal trajectories: A person-centered, prospective approach. Journal of Developmental and Life-
Course Criminology, 1(2), 169—188.

Brennan, T., Breitenbach, M., & Dieterich, W. (2008). Towards an explanatory taxonomy of adolescent
delinquents: Identifying several social-psychological profiles. Journal of Quantitative Criminology,
24(2), 179-203.

Broidy, L. M., Stewart, A. L., Thompson, C. M., Chrzanowski, A., Allard, T., & Dennison, S. M. (2015).
Life course offending pathways across gender and race/ethnicity. Journal of Developmental and Life-
Course Criminology, 1(2), 118-149.

Bushway, S. D., Sweeten, G., & Nieuwbeerta, P. (2009). Measuring long term individual trajectories of
offending using multiple methods. Journal of Quantitative Criminology, 25(3), 259-286.

Campbell, C. A., Miller, W. B., Papp, J., Barnes, A. R., Onifade, E., & Anderson, V. R. (2019). Assessing
intervention needs of juvenile probationers: An application of latent profile analysis to a risk—need—
responsivity assessment model. Criminal Justice and Behavior, 46(1), 82—100.

Cauffman, E., Monahan, K. C., & Thomas, A. G. (2015). Pathways to persistence: Female offending from
14 to 25. Journal of Developmental and Life-Course Criminology, 1(3), 236-268.

Chung, 1., Hawkins, J. D., Gilchrist, L. D., Hill, K. G., & Nagin, D. S. (2002a). Identifying and predicting
offending trajectories among poor children. Social Service Review, 76(4), 663—685.

Chung, 1., Hill, K. G., Hawkins, J. D., Gilchrist, L. D., & Nagin, D. S. (2002). Childhood predictors of
offense trajectories. Journal of Research in Crime and Delinquency, 39(1), 60-90.

Clark, S. L., & Muthén, B. (2009). Relating latent class analysis results to variables not included in the
analysis. https://www.statmodel.com/download/relatinglca.pdf

Collins, L. M., & Lanza, S. T. (2013). Latent class and latent transition analysis: With applications in the
social, behavioral, and health sciences. John Wiley.

@ Springer


http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.statmodel.com/download/relatinglca.pdf

320 B. C. M. van Hazebroek et al.

D’Unger, A. V., Land, K. C., McCall, P. L., & Nagin, D. S. (1998). How many latent classes of delinquent/
criminal careers? Results from mixed Poisson regression analyses. American Journal of Sociology,
103(6), 1593-1630.

Day, D. M., Nielsen, J. D., Ward, A. K., Sun, Y., Rosenthal, J. S., Duchesne, T., Bevc, 1., & Rossman,
L. (2012). Long-term follow-up of criminal activity with adjudicated youth in Ontario: Identifying
offence trajectories and predictors/correlates of trajectory group membership. Canadian Journal of
Criminology and Criminal Justice, 54(4), 377-413.

Dembo, R., Wareham, J., Poythress, N., Meyers, K., & Schmeidler, J. (2008). Psychosocial functioning
problems over time among high-risk youth: A latent class transition analysis. Crime & Delinquency,
54(4), 644-670.

Dunn, V. J., Abbott, R. A., Croudance, T. J., Wilkinson, P., Jones, P. B., Herbert, J., & Goodyer, I. M.
(2011). Profiles of family focused adverse experiences through childhood and early adolescence:
The ROOTS project a community investigation of adolescent mental health. PBMC Psychiatry, 11,
109-125.

Farrington, D. P., Piquero, A. R., & Jennings, W. G. (2013). Trajectories of offending to age 56. Offending
from childhood to late middle age: Recent results from the Cambridge study in delinquent develop-
ment (pp. 39-59). Springer.

Fergusson, D., Horwood, L., & Nagan, D. (2000). Offending trajectories in a new Zealand birth cohort.
Criminology, 38, 525-551.

Geluk, C. A. M. L., van Domburgh, L., Doreleijers, T. A., Jansen, L. M., Bouwmeester, S., Garre, F. G., &
Vermeiren, R. (2014). Identifying children at risk of problematic development: Latent clusters among
childhood arrestees. Journal of Abnormal Child Psychology, 42(4), 669—680.

Glueck, S., & Glueck, E. T. (1952). Delinquents in the making: Paths to prevention. Harper & Brothers.

Gottfredson, M. R., & Hirschi, T. (1990). 4 general theory of crime. Stanford University Press.

Gushue, K., & McCuish, E. (2021). Incarcerated girls’ early life experiences and their influence on seri-
ous offending in emerging adulthood. Canadian Journal of Criminology and Criminal Justice, 63,
112-134.

Gushue, K., McCuish, E. C., & Corrado, R. R. (2021). Developmental offending patterns: Female offend-
ing beyond the reference category. Criminal Justice and Behavior, 48(2), 139-156.

Hoeve, M., Blokland, A., Dubas, J. S., Loeber, R., Gerris, J. R., & van der Laan, P. H. (2008). Trajectories
of delinquency and parenting styles. Journal of Abnormal Child Psychology, 36(2), 223-235.

Jennings, W. G. (2008). Trajectories of two racine birth cohorts: A theoretically integrated model for
explaining offending University of Florida].

Jennings, W. G., & Reingle, J. M. (2012). On the number and shape of developmental/life-course vio-
lence, aggression, and delinquency trajectories: A state-of-the-art review. Journal of Criminal Jus-
tice, 40(6), 472—489.

Jennings, W. G., Rocque, M., Fox, B. H., Piquero, A. R., & Farrington, D. P. (2016). Can they recover? An
assessment of adult adjustment problems among males in the abstainer, recovery, life-course persis-
tent, and adolescence-limited pathways followed up to age 56 in the Cambridge study in delinquent
development. Development and Psychopathology, 28(2), 537-549.

Jennings, W. G., Maldonado-Molina, M. M., Fenimore, D. M., Piquero, A. R., Bird, H., & Canino, G.
(2019). The linkage between mental health, delinquency, and trajectories of delinquency: Results
from the Boricua Youth Study. Journal of Criminal Justice, 62, 66-73.

Jolliffe, D., Farrington, D. P., Piquero, A. R., Loeber, R., & Hill, K. G. (2017). Systematic review of early
risk factors for life-course-persistent, adolescence-limited, and late-onset offenders in prospective
longitudinal studies. Aggression and Violent Behavior, 33, 15-23.

Jones, B. L., & Nagin, D. S. (2013). A note on a Stata plugin for estimating group-based trajectory models.
Sociological Methods & Research, 42(4), 608—613.

Krohn, M. D., Thornberry, T. P., Rivera, C., & Blanc, M. L. (2001). Later delinquency careers. In R.
Loeber, & D. P. Farrington (Eds.), Child delinquents: Development, intervention, and service needs
(pp. 67-94). Sage.

Lacourse, E., Dupéré, V., & Loeber, R. (2008). Developmental trajectories of boys’ delinquent group
membership. In R. Loeber, D. P. Farrington, M. Stouthamer-Loeber, & H. R. White (Eds.), Violence
and serious theft: Development and prediction from childhood to adulthood (pp. 231-268). Taylor
& Francis.

Lahey, B. B., & Waldman, 1. D. (2005). A developmental model of the propensity to offend during child-
hood and adolescence. In D. P. Farrington (Ed.), Integrated developmental & life-course theories of
offending (pp. 15-50). Transaction.

@ Springer



Using Risk Profiles To Differentiate Between Offending Trajectories in... 321

Lambert, D. (1992). Zero-inflated Poisson regression, with an application to defects in manufacturing.
Technometrics, 34(1), 1-14.

Larson, R., & Richards, M. H. (1991). Daily companionship in late childhood and early adolescence:
Changing developmental contexts. Child Development, 62(2), 284-300.

Li, D., Li, X., Zhao, L., Zhou, Y., Sun, W., & Wang, Y. (2017). Linking multiple risk exposure profiles
with adolescent internet addiction: Insights from the person-centered approach. Computers in Human
Behavior, 75, 236-244.

Liu, S., & Bushway, S. D. (2019). Persistence and desistance. In D. P. Farrington, L. Kazemian, & A.
R. Piquero (Eds.), The Oxford Hanbook of developmental and life-course criminology (pp. 81-96).
Oxford University Press.

Lo, Y., Mendell, N. R., & Rubin, D. B. (2001). Testing the number of components in a normal mixture.
Biometrika, 88(3), 767-778.

Lopez-Romero, L., Maneiro, L., Cutrin, O., Gomez-Fraguela, J. A., Villar, P., Luengo, M. A., Sobral, J.,
& Romero, E. (2019). Identifying risk profiles for antisocial behavior in a Spanish sample of young
offenders. International Journal of Offender Therapy and Comparative Criminology. https://doi.org
/10.1177/0306624X19842032

McCarthy, M., Ogilvie, J. M., & Allard, T. (2022). Exploring trajectories of offender harm: An alternative
approach to understanding offending pathways over the life-course. Journal of Criminal Justice. htt
ps://doi.org/10.1016/j.jerimjus.2022.101957

Moffitt, T. E. (1993). Adolescence-limited and life-course-persistent antisocial behavior: A developmental
taxonomy. Psychological Review, 100(4), 674-701.

Moffitt, T. E. (2006). A review of research on the taxonomy of life-course persistent versus adolescence-
limited antisocial behavior. In F. T. Cullen, J. P. Wright, & K. R. Blevins (Eds.), Taking stock: The
status of criminological theory (pp. 277-311). Transaction.

Moffitt, T. E., Caspi, A., Dickson, N., Silva, P., & Stanton, W. (1996). Childhood-onset versus adolescent-
onset antisocial conduct problems in males: Natural history from ages 3 to 18 years. Development
and Psychopathology, 8, 399-424.

Moffitt, T. E., Caspi, A., Harrington, H., & Milne, B. J. (2002). Males on the life course persistent and
adolescence limited antisocial pathways: Follow-up at age 26 years. Development and Psychopathol-
ogy, 14(1), 179-207.

Monahan, K. C., & Piquero, A. R. (2009). Investigating the longitudinal relation between offending fre-
quency and offending variety. Criminal Justice and Behavior, 36(7), 653—673.

Morizot, J. (2019). Trajectories of criminal behavior across the life course. In D. P. Farrington, L. Kazem-
ian, & A. R. Piquero (Eds.), The Oxford handbook of developmental and life-course criminology (pp.
97-125). Oxford University Press.

Muthén, L. K., & Muthén, B. O. (1998-2010). Mplus user s guide. Muthén & Muthén.

Nagin, D. S. (2005). Group-based modeling of development. Harvard University Press.

Nagin, D. S. (2010). Group-based trajectory modeling: An overview. In A. R. Piquero, & D. Weisburd
(Eds.), Handbook of quantitative criminology (pp. 53—67). Springer.

Nagin, D. S., & Tremblay, R. E. (2005). Developmental trajectory groups: Fact or a useful statistical fic-
tion? Criminology, 43(4), 873-904.

Nagin, D. S., Farrington, D. P., & Moffitt, T. E. (1995). Life-course trajectories of different types of offend-
ers. Criminology, 33(1), 111-139.

Nieuwbeerta, P., Blokland, A. A. J., Piquero, A. R., & Sweeten, G. (2011). A life-course analysis of offense
specialization across age: Introducing a new method for studying individual specialization over the
life course. Crime & Delinquency, 57(1), 3-28.

Nylund, K. L., Asparouhov, T., & Muthén, B. O. (2007). Deciding on the number of classes in latent class
analysis and growth mixture modeling: A Monte Carlo simulation study. Structural Equation Model-
ing: A Multidisciplinary Journal, 14, 535-569.

Ogilvie, J. M., Broidy, L., Thompson, C., Dennison, S., Allard, T., Kuluk, A., Crissman, B., Kisely, S., &
Stewart, A. (2023). Trajectories of offending and mental health service use: Similarities and differ-
ences by gender and Indigenous status in an Australian birth cohort. Journal of Developmental and
Life-Course Criminology.

Onifade, E., Davidson, W., Livsey, S., Turke, G., Horton, C., Malinowski, J., Atkinson, D., & Wimberly,
D. (2008). Risk assessment: Identifying patterns of risk in young offenders with the Uouth level of
service/case management inventory. Journal of Criminal Justice, 36(2), 165-173.

Patterson, G. R., & Yoerger, K. (1993). Developmental models for delinquent behavior. In S. Hodgins
(Ed.), Mental disorder and crime. Sage.

@ Springer


https://doi.org/10.1177/0306624X19842032
https://doi.org/10.1177/0306624X19842032
https://doi.org/10.1016/j.jcrimjus.2022.101957
https://doi.org/10.1016/j.jcrimjus.2022.101957

322 B. C. M. van Hazebroek et al.

Patterson, G. R., Debaryshe, B. D., & Ramsey, E. (1989). A developmental perspective on antisocial
behavior. American Psychologist, 44, 329-335.

Piquero, A. R. (2008). Taking stock of developmental trajectories of criminal activity over the life course.
In A. M. Liberman (Ed.), The long view of crime: A synthesis of longitudinal research (pp. 23-78).
Springer.

Piquero, A. R., Blumstein, A., Brame, R., Haapanen, R., Mulvey, E. P., & Nagin, D. S. (2001). Assessing
the impact of exposure time and incapacitation on longitudinal trajectories of criminal offending.
Journal of Adolescent Research, 16(1), 54-74.

Raine, A., Moffitt, T. E., Caspi, A., Loeber, R., Stouthamer-Loeber, M., & Lynam, D. (2005). Neurocog-
nitive impairments in boys on the life-course persistent antisocial path. Journal of Abnormal Child
Psychology, 114(1), 38-49.

Sampson, R. J., & Laub, J. H. (1993). Crime in the making: Pathways and turning points through life.
Harvard University Press.

Sampson, R. J., Laub, J. H., & Eggleston, E. P. (2004). On the robustness and validity of groups. Journal
of Quantitative Criminology, 20(1), 37-42.

Schwalbe, C. S., Macy, R. J., Day, S. H., & Fraser, M. W. (2008). Classifying offenders: An application
of latent class analysis to needs assessment in juvenile justice. Youth Violence and Juvenile Justice,
6(3), 279-294.

Simpson, E. G., Vannucci, A., & Ohannessian, C. M. (2018). Family functioning and adolescent internal-
izing symptoms: A latent profile analysis. Journal of Adolescence, 64, 136—145.

Sivertsson, F., Carlsson, C., Almquist, Y. B., & Brannstrom, L. (2024). Offending trajectories from child-
hood to retirement age: Findings from the Stockholm birth cohort study. Journal of Criminal Justice.
https://doi.org/10.1016/j.jcrimjus.2024.102155

Skardhamar, T. (2010). Distinguishing facts and artifacts in group-based modeling. Criminology, 48(1),
295-320.

Taxman, F. S., & Caudy, M. S. (2015). Risk tells us who, but not what or how: Empirical assessment of
the complexity of criminogenic needs to inform correctional programming. Criminology & Public
Policy, 14(1), 71-103.

Tzoumakis, S., & Cale, J. (2019). Evidence on prenatal and perinatal health factors associated with juve-
nile delinquency. In M. Vaughn, C. P. Salas-Wright, & D. B. Jackson (Eds.), Routledge international
handbook of delinquency and health (pp. 16-32). Routledge.

van der Geest, V. R., Blokland, A. A. J., & Bijleveld, C. (2009). Delinquent development in a sample of
high-risk youth: Shape, content, and predictors of delinquent trajectories from age 12 to 32. Journal
of Research in Crime and Delinquency, 46(2), 111-143.

van der Put, C. E., Dekovi¢, M., Hoeve, M., Stams, G. J. J., van der Laan, P. H., & Langewouters, F. E.
(2014). Risk assessment of girls: Are there any sex differences in risk factors for re-offending and in
risk profiles? Crime & Delinquency, 60(7), 1033-1056.

van Domburgh, L., Loeber, R., Bezemer, D., Stallings, R., & Stouthamer-Loeber, M. (2009a). Childhood
predictors of desistance and level of persistence in offending in early onset offenders. Journal of
Abnormal Child Psychology, 37(7), 967-980.

van Domburgh, L., Vermeiren, R., Blokland, A. A., & Doreleijers, T. A. (2009b). Delinquent development
in Dutch childhood arrestees: Developmental trajectories, risk factors and co-morbidity with adverse
outcomes during adolescence. Journal of Abnormal Child Psychology, 37(1), 93-105.

van Hazebroek, B. C. M., Blokland, A. A. J., Wermink, H. T., de Keijser, J. W., Popma, A., & van Dom-
burgh, L. (2019). Delinquent development among early onset offenders: Identifying and characteriz-
ing trajectories based on frequency across types of offending. Criminal Justice and Behavior, 46(11),
1542-1565.

Vuong, Q. H. (1989). Likelihood ratio tests for model selection and non-nested hypotheses. Econometrica:
Journal of the Econometric Society, 57, 307-333.

Ward, A. K., Day, D. M., Beve, L, Ye, S., Rosenthal, J. S., & Duchesne, T. (2010). Criminal trajectories and
risk factors in a Canadian sample of offenders. Criminal Justice and Behavior, 37(11), 1278-1300.

Wiesner, M., & Capaldi, D. M. (2003). Relations of childhood and adolescent factors to offending trajecto-
ries of young men. Journal of Research in Crime and Delinquency, 40(3), 231-262.

Wolfgang, M. E., & Ferracuti, F. (1967). The subculture of violence: Towards an integrated theory in
criminology. Tavistock.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.jcrimjus.2024.102155
https://doi.org/10.1016/j.jcrimjus.2024.102155

	﻿Using Risk Profiles To Differentiate Between Offending Trajectories in Childhood Arrestees
	﻿Abstract
	﻿Theoretical Framework
	﻿Empirical Research
	﻿Risk Profiles of Offenders
	﻿Risk Profiles and Offending Behavior
	﻿Risk Profiles and Offending Trajectories


	﻿Current Focus
	﻿Method
	﻿Participants and Procedures


	﻿Measures
	﻿Measures Used for Trajectory Modelling
	﻿Risk Profile Indicators


	﻿Analytical Approach
	﻿Stage One: Offending Trajectories
	﻿Stage Two: Risk Profiles
	﻿Stage Three: Distinguishing Offending Trajectories by Risk Profiles

	﻿Results
	﻿Offending Trajectories
	﻿Risk Profiles
	﻿Distinguishing Offending Trajectories by Risk Profiles
	﻿Sensitivity Analyses

	﻿Discussion
	﻿Five Offending Trajectory Subgroups
	﻿Three Risk Profiles
	﻿Risk Profiles Differentiate Offending Trajectory Subgroups
	﻿Limitations and Future Directions
	﻿Conclusions and Implications


	﻿Appendix 1
	﻿Appendix 2
	﻿Appendix 3
	﻿References


