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Abstract

Children and adolescents display varying trajectories of conduct problems (CP), but it is unclear if these CP trajectories can be distinguished by
childhood antecedents and adolescent outcomes. Therefore, we tested if child- and environmental-level risk factors predict CP trajectory
membership and if CP trajectories are associated with developmental outcomes in adolescence. Six waves of data (teacher-, parent- and child
self-reports) were used from 2,045 children. General growth mixture modeling identified four CP trajectories (waves 2-5): childhood-
persistent, childhood-limited, adolescent-onset, and low CP. Relative to the adolescent-onset CP trajectory, wave 1 child- and environmental-
level risk factors increased the likelihood of being in the childhood-persistent CP trajectory, though all but two (callous-unemotional traits and
non-intact family) antecedents lost significance after controlling for wave 1 conduct problems. Few significant differences emerged in risk
factors when comparing childhood-persistent and childhood-limited CP trajectories. Individuals identified in the adolescent-onset and
childhood-persistent CP trajectories faced a higher risk for later maladjustment than those in the childhood-limited CP trajectory, whereas the
adolescent-onset and childhood-persistent CP trajectories only differed in three out of 13 outcomes. Overall, findings indicate that individuals
with CP are at risk for later maladjustment, but predicting the childhood-persistent trajectory of CP in young children is difficult.
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Introduction persistent”), with the vast majority showing a decline in CP prior to
adolescence (“childhood-limited”) (Fairchild et al, 2013).
Importantly, Fairchild et al. (2013) also showed that the
developmental antecedents of childhood-persistent, childhood-
limited, and adolescent-onset CP trajectories differ quantitatively
(i.e., in number, magnitude, and range) rather than qualitatively
(i.e., unique risk factors), as originally proposed by Moffitt (1993).

Revising Moffitt’s’ (1993) theory for the emergence, desistance,
and persistence of CP, it has, therefore, been proposed that the two
childhood-onset CP trajectories show more child-level and
environmental-level risk factors than the adolescent-onset CP
trajectory, whereas the childhood-limited CP trajectory is
hallmarked by fewer environmental-level risk factors, relative to
the childhood-persistent CP trajectory (Fairchild et al., 2013).
These suggestions remain understudied, whilst available work that
explored the viability of the revised theory is also not without
methodological limitations. In fact, most studies failed to span
across childhood and adolescence, making it impossible to identify
childhood- and adolescent-onset CP trajectories (e.g., Cyr et al.,
2022; Kretschmer et al., 2014). In addition, the majority of
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Children and adolescents with conduct problems (CP) are
heterogenous in terms of etiology, severity, and outcomes (e.g.,
Fairchild et al.,, 2019). To understand this heterogeneity, Moffitt
(1993, 2018) proposed to subtype these youth based on the age of
onset of their CP. According to the theory, CP that originate early
in life (“childhood-onset”) are caused by a combination of child-
level (e.g., hyperactivity and difficult temperament) and environ-
mental-level (e.g., poor parenting and poverty) risks, persist into
adulthood, and lead to maladjustment in multiple life domains
(Moffitt, 1993, 2018). In contrast, CP that emerge around puberty
(“adolescent-onset”) is theorized to be initiated by a maturity gap
that makes affiliation with and mimicry of delinquent peers
appealing, primarily leading to non-aggressive behaviors (Moffitt,
1993, 2018). Adolescent-onset CP are theorized to be typically
limited to adolescence. Substantial evidence supports this theory,
though evidence also indicates that childhood-onset CP persist
across development only for a minority of children (“childhood-
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it unclear if the risk factors were developmental antecedents or
concurrent correlates of CP trajectories (e.g., Barker et al., 2010;
Bauer et al.,, 2021). The range of child-level and environmental-
level risk factors that were considered as possible antecedents also
greatly varied between studies, underscoring the need to replicate
prior findings. Thus, longitudinal studies are warranted to test if
childhood-persistent, childhood-limited, and adolescent-onset
trajectories exist and if these trajectories differ in developmental
child- and environmental-level antecedents.

Surprisingly few longitudinal studies have investigated out-
comes of CP trajectories in adolescence or adulthood. In fact, a
meta-analysis on adult outcomes associated with the CP
trajectories only included nine studies, showing that the three
CP trajectories were at a higher risk of poor outcomes than the low
CP trajectory (Bevilacqua et al.,, 2018). Meta-analytic findings,
however, also indicated that childhood-persistent and adolescent-
onset CP trajectories did not differ in risk for outcomes in adulthood
(Bevilacqua et al, 2018). Longitudinal research on adolescent
outcomes of CP trajectories is even more scarce. Existing work only
compared the three CP trajectories with the low CP group in terms
of maladjustment in adolescence (Heron et al., 2013). Studies that
did include all relevant contrasts between the three CP trajectories
merely considered concurrent features, instead of outcomes assessed
at follow-up time points (e.g., Martins-Silva et al., 2024). Other
studies scrutinized outcomes of joint trajectories of externalizing
and internalizing problems (Fanti & Henrich, 2010), hampering a
straightforward comparison with results from studies that solely
focused on CP trajectories. Hence, additional longitudinal studies
are needed to bolster what is known about the developmental
outcomes of CP trajectories in adolescence.

Knowledge about antecedents and outcomes associated with
different CP trajectories may help guide individualized preven-
tion and intervention efforts designed for those at differential risk
for CP. Unfortunately, in addition to the aforesaid limitations,
past work also often used selected samples that were at high risk
for CP (e.g., Cyr et al, 2022), underscoring the need for
longitudinal research with non-selected community samples to
facilitate generalizability of the findings. Moreover, earlier work
typically relied on parents to estimate antecedents, CP trajecto-
ries, and outcomes (e.g., Barker & Maughan, 2009; Cyr et al,,
2022). Thus, studies with multiple informants are required to
avoid inflated correlations due to shared method variance. With a
few notable exceptions (e.g., Sentse et al., 2017), studies that have
identified the three CP trajectories predominantly originate from
New Zealand, the USA, or the UK. Additionally, various
publications have utilized data from the same sample, such as
the Dunedin Multidisciplinary Health and Development Study
(e.g., Odgers et al., 2007; Rivenbark et al,, 2018), the Avon
Longitudinal Study of Parents and Children (e.g., Barker &
Maughan, 2009; Bauer et al., 2021), the Fast Track Project (Cyr
et al., 2022; Goulter et al., 2021), or the 2004 Pelotas Birth Cohort
Study (Martins-Silva et al., 2022, 2024). Thus, research on CP
trajectories is needed with youngsters from other countries and
study samples, especially because the degree to which certain
behaviors are seen as problematic by parents and teachers might
vary across countries (e.g., Thorell et al., 2018). Remarkably few
studies examined if prospective associations between CP
trajectories and future outcomes hold after controlling for other
risk factors (but see: Cyr et al, 2022; Langevin et al., 2022;
Woodward et al., 2002). Therefore, it remains highly uncertain if
the identified CP trajectories differ in developmental outcomes
after adjusting for other risk factors.
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This study

The overall aim of the present study is to examine developmental
antecedents and outcomes of CP trajectories, whilst addressing
major limitations that hallmark prior research. Antecedents were
selected because of their relevance for theory testing (e.g., Fairchild
et al,, 2013; Moffitt, 1993), understanding the development of CP
(e.g., Frick, 2009; Salekin, 2016), and opportunities to facilitate
comparison with earlier research (e.g., Gutman et al., 2019). In line
with evidence that CP are one of the strongest signals of future
impairment in important areas of functioning (Fairchild et al,,
2019), we also selected developmental outcomes that covered a
range of domains.

Specifically, the current investigation will use six waves of data
from a Swedish longitudinal study of community-residing
children. We aim to (i) identify teacher-rated CP trajectories
starting from age 4-6 years (wave 2) to age 11-13 years (wave 5),
(i1) test if early child- and environmental-level developmental
antecedents (or risk factors) rated by teachers and parents at age
3-5 years (wave 1) are prospectively related to the identified CP
trajectories, and (iii) investigate if the CP trajectories are predictive
of teacher- and child-self-rated developmental outcomes assessed
at age 14-16 years (wave 6). Child-level antecedents were chosen
based on their theoretical relevance (e.g., fearless temperament and
attention-deficit/hyperactivity), but also to enable comparison
with prior work (e.g., non-ethnic minority). Additionally, we also
selected child-level antecedents that have been deemed relevant for
understanding the development of CP but were not included in
past research on CP trajectories, including callous-unemotional
(e.g., Frick, 2009), grandiose-deceitful (e.g., Salekin, 2016), and
daring-impulsive (Bai & Lee, 2017) traits. Similarly, environmen-
tal-level antecedents (e.g., low SES, harsh parenting, and parental
mental health problems) were selected for their theoretical
significance and relevance to existing literature. Importantly, we
selected developmental outcomes that covered a range of domains,
enabling us to examine if CP trajectories show varying patterns in
antisocial (e.g., bullying, rule breaking at school, and delinquency),
social (i.e., low prosocial behavior and limited prosocial emotions),
mental health (i.e., affective and anxiety problems), and educa-
tional (i.e., poor academic performance) outcomes. Crucially,
developmental research showed that exposure to multiple risk
factors have worse developmental consequences than single risk
exposures (e.g., Evans et al, 2013). Thus, we also tested if
cumulative child-level and/or environmental-level risk predicts CP
trajectories, an issue that has rarely been addressed when studying
developmental antecedents of CP trajectories (but see Gutman
et al., 2019).!

In line with prior work (e.g., Barker et al., 2010) and theory
(Fairchild et al., 2013), we anticipated at least four distinct CP
trajectories, including low, childhood-persistent, childhood-lim-
ited, and adolescent-onset trajectories of CP. Given the scarcity of
research and mixed findings, we proceeded without firm
hypotheses about the developmental antecedents and outcomes
of the CP trajectories. Yet, we expected that quantitative differences
will emerge between the identified trajectories in terms of singular
and cumulative child- and environmental-level risk factors, as well
as developmental outcomes (Fairchild et al., 2013). However, we

!Gutman et al. (2019) examined CP trajectories (age 3 to 14 years) and used child-level
(e.g., low verbal ability) and environmental-level (e.g., large family and non-intact family)
features to create child cumulative and environmental cumulative risk indices. Crucially,
this study only contrasted the three main CP groups of interest with the low CP group and
did not test if cumulative risk was prospectively predictive of later CP trajectories.
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did not rule out the possibility that childhood-persistent and
adolescent-onset CP trajectories might not differ in outcomes in
adolescence (Moffitt, 2018).

Method
Participants and procedure

We used data from the ongoing longitudinal Swedish Social and
Physical Development, Interventions and Adaption (SOFIA)
study, which aimed to include all 2,542 children born between
2005 and 2007 and attending preschools in 2010 in a Swedish
municipality. The six waves of data collection were conducted in
2010 (wave 1, ages 3-5 years), 2011 (wave 2, ages 4-6 years), 2012
(wave 3, ages 5-7 years), 2015 (wave 4, ages 8-10 years), 2018
(wave 5, ages 11-13 years), and 2021 (wave 6, ages 14-16 years).
For 2,121 (47% girls) children, parents gave active consent to their
child’s participation in the study. Teacher and/or parent ratings
were available for all six waves, while children also completed self-
report questionnaires in waves 5 and 6. The SOFIA study has been
evaluated and approved by a regional ethics committee. The study
has followed all stipulated ethical research principles by the
Swedish Research Council and the Swedish Ethics Authority. For
details about participants and procedures, see Supplement 1,
available online.

Measures

Details for all measures can be retrieved from Supplement 2. Here,
we provide some information about the measure used to identify
the trajectories and developmental antecedents and outcomes. We
also report descriptive information and Cronbach’s alpha (@) and
mean inter-item correlation (MIC) as indices of the internal
consistency of the scores.

Measures - conduct problem trajectories (waves 2 to 5)
Teachers rated 10 conduct problems items at waves 2 to 5 that are
closely based on DSM-IV criteria for conduct and oppositional
defiant disorder (e.g., “Has threatened someone”; “Has been in
conflicts with adults”; “Has hit, scratched, pushed, kicked, or thrown
something at others without apparent reason”; and “Has been very
angry”). These items were scored using a 5-point response scale
ranging from 1 (= Never) to 5 (= Very often). We calculated the
mean score of the ten items for each wave. The M(SD) was 1.65
(.70) for wave 2; 1.56 (.72) for wave 3; 1.35 (.61) for wave 4, and 1.28
(.52) for wave 5. Across the four waves, a ranged from .93 to .95
and MIC from .60 to .69.

Measures - developmental antecedents (wave 1)

Child-level risk factors. Teachers and parents rated the aforesaid 10
items tapping conduct problems [Teachers: M(SD) 1.71 (.69); a/
MIC =.93/.57; Parents: M(SD) 1.89 (49); a/MIC=.83/.33].
Teachers also completed the 6-item Child Fearlessness Scale
[Colins et al., 2014; e.g., “He/she does not seem to be afraid of
anything”; M(SD) 1.46 (.55); a/MIC = .89/.58] and the 28 items of
the Child Problematic Traits Inventory (CPTI, Colins et al., 2014),
a well-established questionnaire designed to measure grandiose-
deceitful (eight items; e.g., “Thinks that he/she is better than

’The o’s can be interpreted as follows: <.60 = insufficient; .60 to .69 = marginal; .70 to
.79 = acceptable; .80 to .89 = good; and > .90 = excellent (Barker et al., 1994). Given that o
depends on the number of items, we also calculated the MIC, which is independent of scale
length and should be in the range of .15 to .50 to be considered acceptable (Clark & Watson,
1995).
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everyone on almost everything”; M(SD) 1.24 (.40); a/MIC = .91/
.56), callous-unemotional [10 items; e.g., “Never seems to have a
bad conscience for things that he or she has done”; M(SD) 1.47 (.57);
a/MIC = .95/.64], and impulsivity-need for stimulation [10 items;
e.g., “Seems to do certain things just for the thrill of it’; M(SD) 1.76
(.62); a/MIC = .92/.54] in 3- to 12-year-olds (Colins et al., 2014).
Symptoms of attention-deficit/hyperactivity disorder (ADHD)
were assessed by teachers using the 18-item DuPaul’s ADHD scale
[DuPaul et al., 1998; M(SD) 1.99 (.73); a/MIC = .96/.56)]. The age
(in months; M(SD) = 46.53 (10.33)] and origin of the child were
based on parent reports. Children for whom none of the parents
were born in Sweden (n =333, 17.7%) were considered to be of
Non-Swedish descent (0 = Swedish; 1 = Non-Swedish).

Environmental-level risk factors. The socioeconomic status (SES)
of the family was assessed via questions to the parents about their
level of education and about their yearly income. Parents also
reported about the family composition and the number of (step)
siblings of the child to determine if the child lives in an (non-)
intact, and large family. In line with prior work on CP trajectories
(Gutman et al., 2019) children were considered to live in a non-
intact family (n =226, 12.0 %) if both biological parents of the
child no longer lived together (0 = Intact Family; 1 = Non-intact
family) and in a large family (n =157, 8.3%) if they had three or
more (step) siblings (0 = Small family; 1 = Large family). Parents
who acknowledged having experienced multiple periods of sadness
and depression in a row, assessed via one question (n = 154, 8.2%)
were considered to have depressed feelings (0 = Without depressive
symptoms; 1 = With depressive symptoms). Parents also rated seven
items relating to harsh or negative parenting [e.g., yelling, name-
calling, and physical aggression; M(SD) 1.28 (.30); a/MIC = .62/
.26] and seven items about warm or positive parenting [e.g.,
engaging in activities with the child, praising the child, and
expression their love for the child; M(SD) 4.28 (43);
a/MIC = .66/.26].

Cumulative risk. In line with prior work about child development
in general (Evans et al, 2013) and CP trajectories specifically
(Gutman et al, 2019), we calculated cumulative risk by
dichotomizing dimensionally assessed child-level and environ-
mental-level risk factors (0 = No risk; 1 = Risk). Consistent with
past work (e.g., Fontaine et al., 2011) and the approach that will be
used to dichotomize developmental outcomes in wave 6 (infra), we
used the 90" percentile cutoff to define children with low (0 = No
risk) and high (1 = Risk) levels of seven wave 1 child-level risk
factors (being parent-rated CP, teacher-rated CP, fearlessness
temperament, grandiose-manipulative traits, callous-unemotional
traits, impulsivity-need for stimulation, and ADHD symptoms)
and one wave 1 environmental-level risk factor (i.e., harsh
parenting). Next, we used the 10" percentile cutoff to define low
levels of two wave 1 environmental-level risk factors, being low SES
(0 = No; 1 = Yes) and low warm parenting (0 = No; 1= Yes). Then
we summed nine child-level risk factors (i.e., the seven
dichotomized scores, male gender, and non-Swedish ethnicity)
to calculate cumulative child-level risk (theoretical and actual
range = 0-9), and six environmental-level risk factors (i.e., the
three dichotomized scores, non-intact family, large family, and
parental depression) to calculate cumulative environmental-level
risk (theoretical and actual range = 0-6). The sum of cumulative
child- and environmental-level risk factors, finally, was calculated
to index total cumulative risk (theoretical range: 0-15; actual
range = 0-13).
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Measures - developmental outcomes (wave 6)

Teacher-rated outcomes. Teachers rated items from three DSM-
oriented problem scales of the Teacher Report Form (TRF;
Achenbach et al,, 2001), being Conduct Problems [13 items;
M(SD) 1.08 (.21); a/MIC =.89/.40], Affective Problems [eight
items; M(SD) 1.16 (.29); a/MIC = .82/.34], and Anxiety Problems
[six items; M(SD) 1.09 (.20); a/MIC = .69/.27]. Teachers also rated
four items that tap the four criteria of the DSM-5 with limited
prosocial emotion (LPE) specifier (Colins et al., 2021). In line with
the DSM-5 (APA, 2013), children for whom two or more criteria
were present were considered to meet criteria for the LPE specifier
(n =101, 5.4%; a/MIC = .85/.61). Next, teachers scored four items
that tap prosocial behavior (e.g., “Helping out at school in different
ways”), which were rescored to identify children with low levels of
prosocial behavior (n = 103, 6.9%; a/MIC = .90/.72). Teachers also
rated four items about the participants’ academic performance and
these items too were rescored to index poor academic performance
(n=129, 8.6%; a/MIC =.72/.36).

Child self-rated outcomes. Children rated items from the DSM-
oriented Affective Problems [12 items; M(SD) 1.40 (.38); a/
MIC = .84/.31] and the Anxiety Problems [six items; M(SD) 1.89
(.65); a/MIC =.86/.51] scales of the Youth Self-Report (YSR;
Achenbach et al.,, 2001), along with two items from the Olweus
Bully/Victim Questionnaire to identify children who bullied others
(n =144, 10.1%; Olweus, 1996). Children who broke rules were
identified by means of two descriptions about rule-breaking
behavior at school (n =147, 10.5%). Children also answered one
question that asked them whether they had been drunk in the last
year (n =154, 10.9%). Children, finally, completed 17 items about
different forms of delinquent behaviors they have committed in the
past six months [M(SD) 0.89 (1.69); a/MIC =.78/.29] and five
questions about delinquent friends [M(SD) 1.26 (.31);
a/MIC = .78/.42].

Data-analyses

General Growth Mixture Modeling (GGMM) in Mplus 8 (Muthén
& Muthén, 2010) was used to identify distinct groups of individual
trajectories for CP. GGMM identifies multiple classes by modeling
the relationship between an attribute, in this case CP and age,
which allows for cross-class differences in the shape of
developmental trajectories. To retain children with incomplete
assessments in the analysis, full information maximum likelihood
fitting was used in the Mplus software. The GGMM estimation in
Mplus results in two outputs: (1) the shape and location of the
different estimated class trajectories, and (2) the posterior
probability of class membership. Based on (Nagin & Tremblay,
2001), when inspection of the graphs suggests that a model with
more classes indicates the existence of similar classes of small
theoretical importance, the model with fewer and distinct classes is
preferred. The average posterior probabilities and the entropy
value are also taken into consideration to check for the precision of
classification and the degree to which the classes are distinguish-
able. Average probabilities equal to or greater than .70 imply
satisfactory fit (Nagin, 2005), and entropy values greater than .70
indicate clear classification and greater power to predict class
membership (Muthén, 2000). Additionally, since more than three
data points were available, both linear (ie., testing whether
individuals progress along an increasing or decreasing straight
line) and quadratic growth (i.e., U-shaped or inversed U-shaped
change over time) terms were investigated, which allows for a
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better description of developmental trajectories (i.e., linear and
non-linear) (Ram & Grimm, 2007). Ram and Grimm (2007)
suggested to use such growth functions in GGMM that match the
developmental process under investigation, and according to
existing theoretical accounts it is possible that some children might
show limited change during childhood, followed by a curvilinear
pattern of change especially as they approach adolescence
(Moffitt, 1993).

Next, multinomial logistic regression (MNLR) analyses were
used to identify developmental antecedents (or risk factors) that
discriminate between the identified CP trajectories. In a series of
unadjusted MNLR analyses, only one singular child-level or
environmental-level dichotomized risk factor or the cumulative
risk index was entered as predictor in the model. Next, in a series of
adjusted analyses, dichotomized parent-rated and teacher-rated
CP (wave 1; not used to identify CP trajectories) were added to the
unadjusted models. Controlling for wave 1CP is important
because dichotomized wave 1 CP was significantly related with
other wave 1 risk factors (Table S1). Hence, it must be tested if
relations between child-level and environmental-level risk factors
and CP trajectory membership are not driven by wave 1 CP. Also,
because the cumulative risk indices were based on the sum of
dichotomized scores, dichotomized (instead of dimensional)
singular child- and environmental-level risk factors were used as
predictors in the MNLR analyses. Odds ratio’s (OR), with 95%
confidence intervals (CI) were calculated to express longitudinal
relations between risk factors and trajectory membership.
Unadjusted and adjusted (including wave 1CP as a control
variable) MNLR analyses were performed repeatedly, using three
different reference groups, being (i) low CP, (ii) childhood-limited
CP, and (iii) adolescent-onset CP trajectories.

Finally, to deal with skewness (range from 0.86 to 4.00) and
kurtosis (range from 0.07 to 24.66; details available upon request)
of continuously measured wave 6 outcomes, all continuous
outcomes were first dichotomized using the 90" percentile scores.
Then logistic regression (LR) analyses were performed, using
trajectory membership as predictor of the outcomes (i.e.,
“unadjusted model”). To test if CP trajectories are predictive of
the outcomes after controlling for risk factors that were assessed at
wave 1, we also report findings from LR analyses that adjusted for
total wave 1 cumulative risk (“adjusted model”). Associations were
expressed as OR with 95% CIL. For the planned comparisons, the
reference group of the trajectory membership variable was changed
were needed.

All analyses were performed using SPSS 27, with p <.05 as an
indicator of statistical significance, unless otherwise specified. The
number of children that was included in the study varied across the
analyses. Therefore, sufficient information is provided where
needed to determine how many participants were included in the
analyses. Information about missing data and attrition analyses
can be retrieved from Supplement 3.

Results
Developmental trajectories of conduct problems (N = 2,045)

To identify the optimal number of trajectories for CP, models with
one to five classes (in line with previous research) were estimated in
the total sample. The BIC statistic increased from Class 4
(BIC=10,599.75) to Class 5 (BIC=11,073.22) and the LMR
statistic fell out of significance for the 5-class model, suggesting
that the 4-class model better represented the data. Moreover, the
5-class model indicated the existence of two very similar
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trajectories of small theoretical importance. Thus, the more
parsimonious 4-class model was selected (Figure 1). The mean
probability score for the four CP classes ranged from .80 to .98 and
the entropy value was .92, suggesting that the classes were well
separated. The quadratic model better fit the data compared to the
linear model. The four CP trajectories identified with the GGMM
analysis are shown in Figure 1. Children assigned to the low CP
trajectory (54.1% females) exhibited low CP across all four waves.
As shown in Figure 1, only the linear intercept was significant for
the low CP trajectory group, indicating that on average levels of CP
decreased over time in a linear way. Children in the childhood-
persistent trajectory (13.7% females) scored above average levels of
CP across time, with no significant change across the four time
points since both growth terms were non-significant. Children in
the childhood-limited trajectory (22.9% females) showed a
curvilinear decrease in CP across time, with the higher decrease
observed from Time 2 to Time 4. In contrast, children in the
adolescent-onset trajectory (24.8% females) showed a linear
decrease from wave 1 to wave 2, and a curvilinear increase in
CP from wave 2 to wave 4 (both linear and quadratic growth terms
were significant), suggesting that the higher levels of CP were
evident during adolescence. All groups but one (i.e., low CP) were
highly over-represented by males. The four trajectories were
significantly different in CP at each wave, with the exception that
the childhood-limited and adolescent-onset trajectory did not
differ in level of CP at wave 4, see Table S2 for details.

Developmental antecedents of the trajectories of conduct
problems (N = 1,882)

Table 1 presents descriptive information for the teacher- and
parent-rated wave 1 (age 3-5 years) dichotomized developmental
antecedents for the four trajectories.

Child-level risk factors. Table 3S shows that dichotomized teacher-
rated CP was a robust predictor of CP trajectory membership across
all comparisons and that dichotomized parent-rated CP was only
predictive of childhood-limited (vs. low) and childhood-persistent
(vs. low and adolescent-onset) CP trajectories. Table 2 shows that
with the exception of age and non-Swedish origin all singular child-
level risk factors other than wave 1 CP and cumulative child-level
risk increased the likelihood of being in the childhood-persistent,
childhood-limited, and adolescent-onset CP trajectory, relative to
the low CP trajectory. Findings remained substantially similar after
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—&— Childhood-Limited (11.1%; n = 227)
—> Childhood-Persistent (4.6%; n = 95)

Figure 1. The four identified trajectories of teacher-
rated conduct problems in the total sample (N = 2,045)
via general growth mixture modeling (s=slope;
g = quadratic).

controlling for wave 1 conduct problems (Table 2). In addition,
children with callous-unemotional (CU) traits, ADHD features, and
a higher cumulative child-level risk were less likely to be classified in
the adolescent-onset, relative to the childhood-limited CP trajectory,
though these three features no longer were significant risk factors
after controlling for wave 1 conduct problems (Table 2). Fearless
temperament, CU traits, impulsivity-need for stimulation, and
cumulative child-level risk were predictive of being in the childhood-
persistent CP trajectory, relative to the childhood-limited and
adolescent-onset CP trajectories, whereas grandiose-deceitfulness
and ADHD features predicted the childhood-persistent, relative to
the adolescent-onset CP trajectory. Yet, after controlling for wave
1 CP, a childhood-persistent classification was only significantly
predicted by fearlessness (vs. childhood-limited) and CU traits (vs.
adolescent-onset).

Environmental-level risk factors. As shown in Table 3, low SES,
non-intact family, and harsh parenting, and cumulative environ-
mental-level risk were predictive of childhood-limited and child-
hood-persistent, relative to low trajectory membership. After
controlling for wave 1 CP, all but one of these aforesaid risk factors
(i.e, harsh parenting) remained significantly associated with
childhood-limited and childhood-persistent (vs. low) CP trajecto-
ries (Table 3). Parental depression increased the likelihood of being
in the childhood-limited (vs. low) trajectory of CP, a finding that
was unchanged when controlling for wave 1 CP. Children in the
adolescent-onset CP trajectory did not differ in any singular risk
factor from their counterparts in the low and childhood-limited CP
trajectories, though children with a higher cumulative environ-
mental-level risk were more likely to be classified in the adolescent-
onset than in the low CP trajectory, also after controlling for wave
1 CP. Children from a non-intact family were at in increased risk of
being in the childhood-persistent trajectory, relative to the
childhood-limited and adolescent-onset CP trajectories, also after
controlling for wave 1 CP. Table 3, finally, shows that children
from low SES families and higher cumulative environmental risk
had a higher likelihood of being in the childhood-persistent than in
the adolescent-onset CP trajectory, but both significant associa-
tions disappeared after controlling for wave 1 CP.

Unique effects of child- and environmental-level risk. Table 4
reports findings from analyses that examined the prognostic
usefulness of cumulative child- and cumulative environmental-level
risk, after controlling for their overlap. As shown in Table 4,
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Table 1. Comparisons between the conduct problems trajectories on dichotomized potential developmental antecedents assessed at wave 1 (age 3-5 years;

N=1,882)

Conduct Problem Trajectories

Low Childhood-Limited Adolescent-Onset Childhood-Persistent
(n=1,483) (n=197) (n=120) (n=82)
Child-level risk factors N (%) N (%) N (%) N (%)
Age (in months) [M(SD)] 46.8 (10.3) 45.8 (10.3) 45.6 (10.5) 45.3 (9.7)
Male gender (p) 678 (45.7) 152 (77.2) 90 (75.0) 0 (85.4)
Non-Swedish origin (p) 238 (16.1) 45 (22.8) 33 (27.5) 7 (20.7)
Conduct problems (p) 120 (8.1) 41 (20.8) 15 (12.5) 4 (29.3)
Conduct problems (t) 75 (5.1) 74 (37.6) 21 (17.5) 8 (58.5)
Fearless temperament (t) 66 (4.5) 43 (21.8) 17 (14.2) 34 (41.5)
Grandiose-deceitful (t) 122 (8.2) 46 (23.4) 23 (19.2) 8 (34.1)
Callous-unemotional (t) 97 (6.5) 57 (28.9) 15 (12.5) 9 (47.6)
Impulsive-need for stimulation (t) 81 (5.5) 52 (26.4) 21 (17.5) 7 (45.1)
Attention-deficit/hyperactivity symptoms (t) 74 (5.0) 60 (30.5) 20 (16.7) 5 (42.7)
Environmental-level risk factors N (%) N (%) N (%) N (%)
Low SES (p) 116 (7.8) 34 (17.3) 15 (12.5) 19 (23.2)
Harsh parenting (p) 136 (9.2) 30 (15.2) 17 (14.2) 14 (17.1)
Low warm parenting (p) 114 (7.7) 17 (8.6) 11 (9.2) 8 (9.8)
Non-intact family (p) 141 (9.5) 38 (19.3) 18 (15.0) 29 (35.4)
Large family size (p) 118 (8.0) 21 (10.7) 10 (8.3) 8 (9.8)
Parental depressive symptoms (p) 106 (7.2) 29 (14.7) 14 (11.7) 5(6.1)
Cumulative risk M(SD) M(SD) M(SD) M(SD)
Child-level cumulative risk 1.04 (1.17) 2.89 (2.04) 2.12 (1.48) 4.05 (2.51)
Environmental-level cumulative risk 0.49 (0.76) 0.86 (0.95) 0.71 (0.89) 1.01 (0.96)
Total cumulative risk 1.54 (1.46) 3.75 (2.33) 2.83 (1.82) 5.06 (2.88)

Note. p = parent-rated; t = teacher-rated.

cumulative child-level risk as well as total cumulative risk () increased
the risk of being in the childhood-limited, adolescent-onset, and
childhood-persistent (vs. low) CP trajectories, (ii) increased the risk of
being in the childhood-persistent (vs. the childhood-limited and
adolescent-onset) CP trajectory, but (iii) decreased the likelihood of
being classified in the adolescent-onset (vs. childhood-limited) CP
trajectory. Cumulative environmental-level risk only was predictive of
childhood-limited, adolescent-onset, and childhood-persistent tra-
jectory membership when using low CP as reference group.

Trajectories of conduct problems and developmental
outcomes in adolescence

Table 5 summarizes the percentages of children who exhibit the
teacher- and child self-rated developmental outcomes across the
four trajectory groups. Wave 1 total cumulative risk was
significantly associated with all teacher-rated outcomes (Table
S4) and all but one of the child self-reported outcomes (ie.,
affective problems; Table S5).

Teacher-rated outcomes. Table 6 demonstrates that children in the
childhood-persistent CP trajectory were at a higher risk for all six
outcomes than children in the other three CP trajectories. After
controlling for wave 1 total cumulative risk, all aforesaid
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prospective associations remained significant, with three excep-
tions, being that children in the childhood-persistent and
adolescent-onset CP trajectories did no longer differ in their risk
to exhibit anxiety problems, limited prosocial emotions, and low
prosocial behavior (Table 6). Children in the adolescent-onset
trajectory were at an increased risk for conduct problems, limited
prosocial emotions, and low prosocial behavior, relative to children
in the low and childhood-limited CP trajectories, and to show
poorer academic achievement, relative to children in the low CP
trajectory. These findings were unchanged when controlling for
wave 1 total cumulative risk, with two notable exceptions: children
in the adolescent-onset (vs. low) CP trajectory were no longer at a
higher risk for poor academic performance and were more likely to
exhibit affective problems. Children in the childhood-limited CP
trajectory, finally, were more likely to display conduct problems
and low prosocial behavior than those in the low CP trajectory.
When controlling for wave 1 total cumulative risk, one of the latter
two prospective associations (i.e., low prosocial behavior) became
non-significant, whilst children in the childhood-limited (vs. low)
CP trajectory also were at a higher risk of showing affective
problems and limited prosocial emotions (Table 6).

Child self-rated outcomes. Few significant prospective associations
between CP trajectories and child self-rated developmental
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Table 2. Unadjusted and adjusted associations between dichotomized potential child antecedents assessed at wave 1 (age 3-5 years) and conduct problems trajectories tested with multinominal regression analyses

(N=1,882)

Pairwise Comparisons Between CP Trajectories

CH-Limited
(vs Low)

Adolescent-Onset
(vs Low)

CH-Persistent
(vs Low)

Adolescent-Onset
(vs CH-Limited)

CH-Persistent
(vs CH-Limited)

CH-Persistent

(vs Adolescent-Onset)

Singular Child-Level Risk Factors

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

OR (95% CI)

OR (95% Cl)

OR (95% Cl)

Age (p)

0.99 (0.98; 1.01)

0.99 (0.97; 1.01)

0.99 (0.96; 1.01)

1.01 (0.99; 1.02)

1.00 (0.97; 1.02

0.99 (0.97; 1.02)

Male gender (p)

4.01 (2.83; 5.68)*

3.56 (2.33; 5.45)*

6.93 (3.72; 12.89)*

0.89 (0.52; 1.51)

1.94 (0.93; 4.07)

Non-Swedish origin (p)

1.55 (1.08; 2.22)*

1.98 (1.30; 3.03)*

1.37 (0.78; 2.37)

1.28 (0.76; 2.16)

( )
1.73 (0.86; 3.47)
0.88 (0.47; 1.66)

0.69 (0.35; 1.34)

Fearless temperament (t)

5.99 (3.94; 9.11)*

3.54 (2.00; 6.26)*

15.21 (9.19; 25.17)*

0.59 (0.32; 1.09)

2.54 (1.45; 4.42)*

4.29 (2.19; 8.43)

Grandiose-deceitful (t)

3.40 (2.33; 4.96)*

2.64 (1.62; 4.32)*

5.78 (3.53; 9.47)*

0.78 (0.44; 1.36)

1.70 (0.97; 2.99)

2.19 (1.15; 4.17)

Callous-unemotional (t)

2.04 (1.14; 3.64)

0.35 (0.19; 0.65)

2.23 (1.31; 3.79)

6.35 (3.17; 12.70)*

Impulsivity-need for stimulation (t)

)
5.82 (4.02; 8.43)*
6.21 (4.21; 9.15)*

3.67 (2.18; 6.18)*

14.23 (8.72; 23.21)*

0.59 (0.33; 1.04)

2.29 (1.34; 3.93)

3.88 (2.04; 7.36)

ADHD symptoms (t)

(
(
(
(

8.34 (5.69; 12.23)*

3.81 (2.23; 6.50)*

14.18 (8.63; 23.29)*

(
(
12.96 (8.02; 20.94)*
(
(

0.46 (0.26; 0.81)

1.70 (0.99; 2.90)

(
(
(
(

3.72 (1.94; 7.13)

Cumulative Child-Level Risk

Total number of risk factors

1.99 (1.82; 2.19)*

1.66 (1.48; 1.86)*

2.47 (2.19; 2.79)*

0.83 (0.74; 0.93)

1.24 (1.11; 1.39)

1.49 (1.30; 1.71)

Note. In the unadjusted analyses one risk factor was included as predictor, in the adjusted analyses one risk factor was included together with the dichotomized teacher- and parent-rated conduct problems that were weakly but significantly positively
correlated (.15, p <.001; see Table S1); All single child-level risk factors reported in this table along with teacher- and parent-rated conduct problems were used to calculate the cumulative risk (see Method); CH = Childhood; OR = odds ratio; Cl = confidence

interval; p = parent-rated; t = teacher-rated; ADHD = Attention-deficit/hyperactivity disorder symptoms; significant associations are in bold
*Remained significant after controlling for dichotomized wave 1 parent-rated and teacher-rated conduct problems (for details, see Supplementary Table S6).
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Table 3. Unadjusted and adjusted associations between dichotomized potential environmental antecedents assessed at wave 1 (age 3-5 years) and conduct problems trajectories tested with multinominal regression

analyses (N =1,882)

Pairwise Comparisons Between Trajectories of CP

CH-Limited
(vs Low)

Adolescent-Onset
(vs Low)

CH-Persistent Adolescent-Onset

CH-Persistent
(vs CH-Limited)

CH-Persistent
(vs Adolescent-Onset)

Singular Environmental-Level Risk Factors

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

Low SES (p)

1.68 (0.95; 2.99

1.45 (0.77; 2.72)

Non-intact family (p)

2.46 (1.62; 3.72)*
2.28 (1.53; 3.37) *

1.68 (0.99; 2.85

2.29 (1.29; 4.07) *

2.11 (1.01; 4.45)
3.10 (1.58; 6.09) *

Large family (p)

1.38 (0.85; 2.53)

0.91 (0.38; 2.14)

1.19 (0.45; 3.15)

Parental depressive symptoms (p)

2.24 (1.44; 3.74) *

1.71 (0.95; 3.09

0.38 (0.14; 1.01)*

Harsh parenting(p)

(
1.78 (1.16; 2.73)

1.63 (0.95; 2.81

1.25 (0.58; 2.70)

Low warm parenting (p)

1.13 (0.66; 1.93)

( )
( )
1.05 (0.54; 2.06)
( )
( )
121 ( )

0.63; 2.32

(vs Low) (vs CH-Limited)
OR (95% Cl) OR (95% Cl)

3.55 (2.06; 6.14)* 0.26 (0.36; 1.32)
5.21 (3.21; 8.46) * 0.74 (0.40; 1.36)
1.25 (0.59; 2.66) 0.76 (0.35; 1.68)
0.84 (0.33; 2.12) 0.76 (0.39; 1.51)
2.04 (1.12; 3.72) 0.92 (0.48; 1.75)
1.30 (0.61; 2.76) 1.07 (0.48; 2.37)

( )
1.15 (0.57; 2.30)
( )

1.14 (0.47; 2.78

(

0.49 (0.17; 1.42)
(
(

1.07 (0.41; 2.79)

Cumulative Environmental-Level Risk

Total number of risk factors

1.63 (1.39; 1.91)*

1.38 (1.12; 1.70)*

1.88 (1.51; 2.33)* 0.85 (0.66; 1.08)

1.15 (0.90; 1.47)

1.36 (1.03; 1.81)

Note. In the unadjusted analyses one antecedent was included as predictor of trajectory membership; In the adjusted analyses one antecedent was included together with dichotomized teacher-and parent-rated conduct problems; CH = Childhood;

OR = odds ratio; Cl = confidence interval; p = parent-rated; t = teacher-rated; significant associations are in bold
*Remained significant after controlling for dichotomized wave 1 teacher-and parent-rated conduct problems (see Supplementary Table S7)
*Became significant after controlling for dichotomized wave 1 teacher-and parent-rated conduct problems (for details see Supplementary Table S7)
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outcomes were detected, and most often only when comparing
children in three CP trajectories with children in the low CP
trajectory (Table 7). Specifically, children in the childhood-
limited, adolescent-onset, and childhood-persistent CP trajecto-
ries had a higher likelihood of delinquency, bullying, rule breaking
at school, and having delinquent friends, relative to children in the
low CP trajectory, also after controlling for wave 1 total
cumulative risk (for two notable exceptions see Table 7).
Relative to children in the low CP trajectory, children in the
childhood-limited and childhood-persistent CP trajectories were
at a lower risk for anxiety problems and at a higher risk of being
drunk, respectively, though no longer when adjusting for wave 1
total cumulative risk. Relative to children in the childhood-limited
CP trajectory, children in the adolescent-onset and childhood-
persistent CP trajectories were at a higher risk for delinquency,
and when controlling for wave 1 total cumulative risk, also for
bullying and rule breaking at school (adolescent-onset) or DSM-
oriented anxiety problems (childhood-persistent) (Table 7).
Adolescent-onset and childhood-persistent CP trajectories did
not differ in their risk for child self-rated developmental
outcomes, whether or not total cumulative risk was included in
the analyses (Table 7).

Discussion

This longitudinal study examined if differences emerged between
CP trajectories in terms of both singular and cumulative early
childhood risk factors, as well as in developmental outcomes in
adolescence. The study provides novel evidence showing that
certain child- and environmental-level developmental anteced-
ents differentiate between children exhibiting different CP
trajectories. Findings, overall, support the idea that differences
between the three CP trajectories are quantitative rather than
qualitative (Fairchild et al., 2013). Furthermore, our results also
showed that the identified CP trajectories were associated with
developmental outcomes during adolescence, even after control-
ling for cumulative risk in early childhood. Altogether, our
findings underscore the importance of prevention efforts aiming
to reduce conduct problems, both in childhood and adolescence.

Conduct problems trajectories

Four CP trajectories were identified in our Swedish community
sample, with 77.8% of children never exhibiting CP (low CP),
followed by children with elevated conduct problems only in
childhood (childhood-limited; 11.1%) or adolescence (adolescent-
onset; 6.5%), and children showing persistently high levels of
conduct problems (childhood-persistent; 4.6%). These findings
support the applicability of earlier established CP trajectories (e.g.,
Fairchild et al., 2013) in Sweden, although the percentages are
slightly lower compared to most prior cohort studies, including
the Dunedin Multidisciplinary Health and Development Study
(i.e., childhood-limited = 22.0%; adolescent-onset = 18.7%; and
childhood-persistent = 9.0%; Odgers et al., 2007), the Millennium
Cohort Study (i.e., childhood-limited = 22.6.%; adolescent-onset
=12.4%; and childhood-persistent = 7.2%; (Gutman et al., 2019),
and the Avon Longitudinal Study (i.e., childhood-limited
=14.7.%; adolescent-onset =11.8%; and childhood-persistent
=9.2%; Barker & Maughan, 2009). Yet, whereas earlier work
typically used parent reports or multiple informants, our CP
trajectory analyses were only based on teacher-ratings. Although
this was done to avoid same-reporter bias when studying the
antecedents and outcomes of the CP trajectories, parents tend to
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Table 5. Descriptive information for the conduct problems trajectories and the total sample on dichotomized developmental outcomes assessed at wave 6

(age 14-16 years)

Trajectory Groups

Low Childhood-Limited Adolescent-Onset Childhood-Persistent S:cr;t::e
Teacher-rated Dichotomized Outcomes N (%) N (%) N (%) N (%) N (%)
DSM conduct problems (1,1219/156/101/57/1,533) 67 (5.5) 22 (14.1) 28 (27.7) 25 (43.9) 142 (9.3)
DSM affective problems (1,218/155/101/57/1,531) 94 (7.7) 18 (11.6) 13 (12.9) 18 (31.6) 143 (9.3)
DSM anxiety problems (1,219/154/101/571,531) 156 (12.8) 25 (16.2) 19 (18.8) 19 (33.3) 219 (14.3)
Limited prosocial emotions (1,201/154/99/56/1,515) 55 (4.6) 11 (7.1) 15 (15.2) 9 (33.9) 101 (6.7)
Low prosocial behavior (1,187/148/99/54/1,488) 68 (5.7) 9 (6.1) 13 (13.1) 13 (24.1) 103 (6.9)
Poor academic performance (1,189/153/100/53/1,495) 81 (6.8) 14 (9.2) 14 (14.0) 20 (37.7) 129 (8.6)
Child Self-rated Dichotomized Outcomes
Delinquency (1,084/145/83/44/1,356) 103 (9.5) 14 (9.7) 18 (21.7) 12 (27.3) 147 (10.8)
Bullying (1,140/148/86/47/1,421) 88 (7.7) 23 (15.5) 21 (24.4) 12 (25.5) 144 (10.1)
Rule breaking at school (1,127/146/87/46/1,406) 93 (8.3) 21 (14.4) 21(24.1) 12 (26.1) 147 (10.5)
Being drunk (1,137/148/86/47/1,418) 114 (10.0) 17 (11.5) 13 (15.1) 10 (21.3) 154 (10.9)
DSM affective problems (1,136/149/86/47/1,418) 100 (8.8) 8 (5.4) 8 (9.3) 6 (12.8) 122 (8.6)
DSM anxiety problems (1,134/149/86/47/1,416) 135 (11.9) 8 (5.4) 10 (11.6) 6 (12.8) 159 (1,416)
Delinquent friends (1,121/147/86/46/1,400) 110 (9.8) 25 (17.0) 17 (19.8) 46 (28.3) 165 (11.8)

Note. The numbers between parentheses that are displayed next to the outcome variable name refer to the numbers of children who are included in the low, childhood-limited, adolescent-
onset, and childhood-persistent conduct problems trajectories and in the total sample for whom outcome data were available; DSM = DSM-oriented problem scale.

rate their children as having considerably more CP than do
teachers (e.g., Rescorla et al., 2014). Still, it is unlikely that the sole
reliance on teacher-reports explains the lower percentages of
children in the three CP trajectories, especially since our
percentages align closely with those reported in the 2004 Pelotas
Birth Cohort study that only used maternal reports (i.e., child-
hood-limited = 17.7.%; adolescent-onset =7.3%; and childhood-
persistent = 3.8%; Martins-Silva et al., 2022). Regardless of possible
cross-country or informant variations, our findings suggest that
most children who started displaying CP in childhood do no longer
continue their CP in adolescence (Fairchild et al, 2013).
Specifically, in our study, 70% of the 322 children who started
displaying CP in childhood were classified in the childhood-
limited trajectory, a percentage that dovetails with the 50%-70%
estimate reported earlier (Fairchild et al, 2013). Furthermore,
findings indicate that children who started off at similarly low
levels as the low CP trajectory can still display high levels of
conduct problems in adolescence.

Developmental antecedents of conduct problems trajectories

Overall, we showed that most singular child-level risk factors
were predictive of the three CP trajectories, relative to the low CP
trajectory, also after controlling for wave 1 conduct problems.
The finding that callous-unemotional traits put children at an
increased risk to be on the childhood-persistent and childhood-
limited trajectories confirms that CU traits is a risk factor for
severe conduct problems (Frick et al., 2014; Frick, 2022).
Evidence that callous-unemotional traits predicted future severe
and stable conduct problems independent of baseline conduct
problems has been interpreted as support for using CU traits as a
specifier for conduct problems (e.g., Frick, 2021). However, two
additional psychopathic traits, grandiose-deceitfulness and
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impulsivity-need for stimulation, were also found to be risk
factors of childhood-limited and childhood-persistent trajecto-
ries, independent of baseline conduct problems. This supports
recent recommendations to consider these two child-level
features as additional specifiers for conduct problems (Salekin,
2022). Three of the six singular environmental-level risk factors
(i.e., low SES, non-intact family, and parental depressive
symptoms) were predictive of the childhood-limited and/
or childhood-persistent CP trajectories, when compared to the
low CP trajectory, independent of wave 1 conduct problems of the
child. This corroborates prior evidence that low SES, and broken
family, parental mental health problems are associated with
conduct problems (e.g., Connell & Goodman, 2002; Deater-
Deckard et al., 1998).

To test if childhood- and adolescent-onset CP are predicted by
different child- and environmental-level risks (Moffitt, 1993,
2018), childhood-persistent and adolescent-onset CP trajectories
were compared in wave 1 risk factors. In line with the theory, both
child-level (i.e., fearlessness, grandiose-deceitfulness, callous-
unemotional traits, impulsivity-need for stimulation, and ADHD
symptoms) and environmental-level (i.e., low SES and non-intact
family) risk factors increased the likelihood of being classified in
the childhood-persistent trajectory. We could not confirm that
children in the childhood-persistent (vs. adolescent-onset) CP
trajectory experienced more harsh and less warm parenting
(Moffitt, 2018) or parental depression (Barker & Maughan,
2009). Nevertheless, when controlling for wave 1 conduct
problems all but two (i.e., callous-unemotional traits and non-
intact family) risk factors were no longer significantly associated
with childhood-persistent CP. This indicates that most
differences between the childhood-persistent and adolescent-
onset CP trajectories diminish when accounting for baseline
conduct problems. Findings also converge with past work
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Table 6. Comparisons between conduct problems trajectories and teacher-rated developmental outcomes (age 14-16 years) tested with logistic regression analyses

DSM Conduct Problems DSM Affective Problems DSM Anxiety Problems Limited Prosocial Emotions Low Prosocial Behavior
(yes: n=142) (yes: n=143) (yes: n=219) (yes: n=101) (yes; n=103)

Poor Academic Performance
(yes: n=129)

Contrast 1: OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)

OR (95% Cl)

CH-LIM (vs. Low) 2.82 (1.69; 4.72)* 1.57 (0.92; 2.68)* 1.32 (0.83; 2.09) 1.58 (0.81; 3.08)* 1.79 (1.24; 2.57)

1.39 (0.76; 2.50)

AO (vs. Low) 6.59 (4.00; 10.88)* 1.78 (0.95; 3.28)" 1.58 (0.93; 2.67) 3.68 (1.99; 6.58)* 4.42 (2.91; 6.73)*

2.23 (1.21; 4.09)

CH-PER (vs. Low) 13.43 (7.53; 23.95)* 5.52 (3.04; 10.02)* 3.41 (1.92; 6.06)* 10.54 (5.70; 19.50)* 10.71 (5.65; 20.28)*

8.29 (4.55; 15.10)*

Contrast 2:

AO (vs. CH-LIM) 2.34 (1.25; 4.37)* 1.12 (0.53; 2.41) 1.12 (0.62; 2.31) 2.32 (1.02; 5.29)* 2.48 (1.47; 4.18)*

1.61 (0.73; 3.56)

CH-PER (vs. CH-LIM) 4.76 (2.39; 9.49)* 3.51 (1.67; 7.39)* 2.58 (1.28; 5.18)* 6.68 (2.92; 5.25)* 6.00 (2.95; 12.20)*

6.02 (2.75; 13.14)*

Contrast 3:

CH-PER (vs. AO) 2.04 (1.03; 4.02)* 3.12 (1.39; 7.00)* 2.16 (1.03; 4.54) 2.88 (1.32; 6.27) 2.42 (1.16; 5.07)

3.72 (1.69; 8.22)*

(n included in the analyses) (n=1,533) (n=1,531) (n=1,531) (1,515) (n=1,488)

(n=1,495)

Note. The n for yes in the column headings refers to the number of participants who exhibited high levels of the outcomes; In the unadjusted analyses only trajectory membership was included as the predictor; In the adjusted analyses trajectory membership
and wave 1 total cumulative risk (i.e., sum of the number of child- and environmental-level risk factors) were used as the predictor. Low = Low CP; CH-LIM = Childhood-Limited CP; AO = Adolescent-Onset CP; CH-PER = Childhood-Persistent CP; DSM = DSM-

oriented; OR = odds ratio; 95% Cl = confidence interval; significant associations are in bold.
*Remained significant after controlling for the total number of risk factors (details can be retrieved from Supplementary Table S8)
*Became significant after controlling for total cumulative risk (details can be retrieved from Supplementary Table S8).

Abojoyrodoysfs4 pup juswdojanag

11


https://doi.org/10.1017/S0954579424001949
https://doi.org/10.1017/S0954579424001949
https://doi.org/10.1017/S0954579424001949

ssaud Aisianun abpliquied Aq auluo paysiiand 6v6L00vZr6/575605/£101°01/610"10p//:sdny

Table 7. Comparisons between trajectories and child self-rated developmental outcomes (age 14-16 years) tested with logistic regression analyses

Rule Breaking DSM Anxiety Delinquent
Delinquency Bullying At School Being Drunk DSM Affective Problems Problems Friends
(yes: n=147) (yes; n=144) (yes: n=147) (yes: n=154) (yes: n=122) (yes: n=159) (yes: n=165)

Contrast 1:

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

OR (95% CI)

OR (95% Cl)

OR (95% Cl)

OR (95% Cl)

CH-LIM (vs. Low)

1.02 (0.56; 1.83)

2.20 (1.34; 3.61)*

1.87 (1.12; 3.11)

1.16 (0.68; 2.00)

0.59 (0.28; 1.23)

0.42 (0.20; 0.88)

1.88 (1.17; 3.02)*

AO (vs. Low)

2.64 (1.51; 4.62)*

3.86 (2.25; 6.16)*

3.54 (2.07; 6.04)*

1.60 (0.86; 2.97)

1.06 (0.50; 2.26)

0.97 (0.49; 1.93)

2.26 (1.29; 3.99)*

CH-PER (vs. Low)

3.57 (1.51; 4.62)*

4.10 (2.05; 8.18)*

3.92 (1.97; 7.83)*

2.43 (1.17; 5.01)

1.52 (0.63; 3.66)

1.08 (0.45; 2.60)

3.62 (1.85; 7.09)*

Contrast 2:

AO (vs. CH-LIM)

2.59 (1.21; 5.54)*

1.76 (0.91; 3.41)"

1.89 (0.97; 3.72)*

1.37 (0.63; 2.98)

1.81 (0.65; 5.00)

2.32 (0.88; 6.12)

1.20 (0.61; 2.38)

CH-PER (vs. CH-LIM)

3.51 (1.48; 8.31)*

1.86 (0.84; 4.11)

2.10 (0.94; 4.69)

2.08 (0.88; 4.93)

2.58 (0.85; 7.86)

2.58 (0.85; 7.86)"

1.92 (0.89; 4.16)

Contrast 3:

CH-PER (vs. AO)

1.35 (0.58; 3.15)

0.89 (0.47; 2.41)

1.1 (0.49; 2.52)

1.52 (0.61; 3.79)

1.43 (0.46; 4.39)

1.11 (0.38; 3.28)

1.60 (0.70; 3.68)

(n included in the analyses)

(n=1,356)

(n=1,421)

(n=1,406)

(n=1,418)

(n=1,418)

(n=1,416)

(n=1,400)

Note. The number of participants who exhibited high or low levels of the outcomes are reported between parentheses in the column headings; In the unadjusted analyses only trajectory membership was included as predictor; In the adjusted analyses
trajectory membership and wave 1 total cumulative risk (i.e., sum of the number of child- and environmental-level risk factors) were used a predictors); Low = Low CP; CH-LIM = Childhood-Limited CP; AO = Adolescent-Onset CP; CH-PER = Childhood-
Persistent CP; DSM = DSM-oriented problem scale; OR = odds ratio; 95% Cl = confidence interval; significant associations are in bold.

*Remained significant after controlling for the total number of risk factors (details can be retrieved from Supplementary Table S9)

*Became significant after controlling for the total number of risk factors (details can be retrieved from Supplementary Table S9).
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showing that youth with childhood-onset CP are higher in
callous-unemotional traits than youth with adolescent-onset CP
(Dandreaux & Frick, 2009).

Another important question is if singular risk factors are
helpful to identify children in the childhood-limited CP
trajectory, which is why this later trajectory was contrasted with
the childhood-persistent CP trajectory. Few child-level (i.e.
fearlessness, callous-unemotional traits, and impulsivity-need for
stimulation) and environmental-level (i.e., non-intact family)
risk factors were predictive of a childhood-persistent CP
trajectory classification. But here again, only two (i.e., fearlessness
and non-intact family) risks factors remained significantly
associated after controlling for wave 1 conduct problems. This
finding underscores the importance of fearless temperament as a
starting point in the development of conduct problems, as
suggested by the recently proposed Interfear model (e.g., Fanti
et al., 2023, 2024). According to this model, fearlessness places
children at risk for developing CP by evoking negative responses
from the environment, such as hostile parenting, which increases
the likelihood of CU traits and eventually CP. Still, findings,
overall, suggest that few unique singular risk factors help to
separate children at risk for persistent conduct problems from
those whose conduct problems are limited to childhood, a
concern that has been raised earlier (Moffitt et al., 2008).
However, evidence from other studies indicated that additional
child-level (e.g., under controlled temperament and unresponsive
to punishment cues) and environmental-level (e.g., parental
criminal convictions and maternal prenatal features) risks that
were not captured in our study may contribute to such a
distinction (e.g., Barker et al., 2011; Barker & Maughan, 2009;
Odgers et al., 2007). Clearly, more work remains to be done to
fully understand the developmental antecedents of conduct
problem trajectories.

The present study also considered cumulative risk indices in
addition to singular risk factors. When controlling for their
overlap, both the cumulative child-level risk and the cumulative
environmental-level risk scores were uniquely associated with
the three CP trajectories, relative to the low CP trajectory
(Table 4). Yet, only cumulative child-level risk was also
prospectively positively associated with the childhood-persis-
tent (vs. childhood-limited and adolescent-onset) CP trajectory,
and negatively associated with the adolescent-onset (vs. child-
hood-limited) trajectory. Thus, child-level risk factors appear to
be more useful to identify children who are at risk to exhibit
conduct problems than environmental-level risk factors, at least
based on those included in the current investigation. Finally, the
total cumulative risk score was significantly prospectively
associated with all three CP trajectories, regardless of the
contrast used (see Supplementary Table S5). These findings,
along with the few differences across trajectories in terms of
singular risk factors (supra), support the idea that differences
between the three CP trajectories are quantitative rather than
qualitative (Fairchild et al., 2013). Cumulative risk indices have
rarely been used when trying to predict developmental
trajectories of conduct problems, whilst the sole study that
did use such index only contrasted the three CP trajectories with
the low CP trajectory and scrutinized different risk factors at
different ages (Gutman et al., 2019). Therefore, our findings,
while requiring replication, suggest that cumulative effects are
worth considering when studying CP trajectories, as recom-
mended by Gutman and colleagues (2019).
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Developmental outcomes of conduct problems trajectories

The total cumulative risk score that was assessed at wave 1 was
significantly positively associated with all but one of the teacher-
and child self-rated developmental outcomes in adolescence,
assessed 11 years later. Therefore, we focus here on the prospective
associations between the CP trajectories and the outcomes after
controlling for total cumulative risk. Relative to the low CP
trajectory, children in the childhood-persistent and AO CP
trajectories were at an increased risk for future poorer behavioral,
social, and educational outcomes. However, children in the
childhood-limited CP trajectory were also more likely to have
higher levels of conduct problems, bullying behavior, limited
prosocial emotions, and to have more delinquent friends, as
compared to the low CP trajectory. These findings indicate that
children in the childhood-limited CP trajectory do not experience
complete recovery in middle adolescence, a finding that aligns with
studies that followed these children up into (emerging) adulthood
(e.g., Bevilacqua et al., 2018; Sentse et al., 2017). Yet, participants
with childhood-limited CP were less likely than their counterparts
with childhood-persistent CP to exhibit all teacher-rated devel-
opmental outcomes as well as child-self-rated delinquency and
anxiety problems, a finding that partially was replicated when
contrasting the childhood-limited with the adolescent-onset CP
trajectory. This finding supports prior conclusions that children in
the childhood-limited CP trajectory are at the least risk for
maladjustment later in life (e.g, Bevilacqua et al., 2018).
Importantly, this study also shows that children with childhood-
persistent CP were at a higher risk for conduct and affective
problems and poor academic performance than those with
adolescent-onset CP, even after controlling for total cumulative
risk. However, both CP trajectories did not significantly differ in
child self-reported delinquency, bullying, and rule breaking at
school, suggesting that by mid-adolescence the childhood-
persistent and adolescent-onset CP trajectories are indistinguish-
able regarding antisocial behavior (Moffit, 2018).

Strengths and limitations

This study has various strengths, including the availability of a
relatively large sample of children that were followed over 11 years,
the reliance on multiple informants, and the usage of well-
established questionnaires to tap developmental antecedents and
outcomes. Nevertheless, findings must be interpreted in the
context of some important limitations. First, to avoid temporal
overlap and same-reporter bias between antecedents, CP trajecto-
ries, and outcomes, only teacher-rated conduct problems that were
assessed from wave 2 to wave 5 were used in our trajectory
analyses. Therefore, it cannot be excluded that alternative
trajectories (e.g., Cyr et al, 2022) would emerge if parent- and
teacher-rated conduct problems across all six waves would have
been used in our trajectory analyses. Second, the age-span that is
covered in our CP trajectories did not exceed middle adolescence.
So, the current study does not allow testing if children in the
adolescent-onset trajectory could be further divided into adoles-
cent-limited and adolescent-persistent subgroups (e.g., Fairchild
et al., 2013). Third, attrition analyses not surprisingly showed that
outcome data was significantly more missing for children in the
childhood-limited and childhood-persistent trajectories. Thus,
participants with the most severe levels of conduct problems in
middle adolescence likely have dropped out at the time of the wave
6 assessment. Finally, the analytical approach did not account for
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the classification errors that may underestimate the association
between class membership with predictors and outcomes.

Implications

In the absence of advance knowledge of long-term persistence, it is
impossible for practitioners to know if conduct problems in young
children will persist or be limited to childhood (Moffitt et al., 2008).
As shown in this study, singular child- and environmental-level
risk factors will likely be of little use to help to identify which
children with childhood-onset CP are at higher need for
intervention. Indeed, even after controlling for conduct problems,
the estimates for fearless temperament had overlapping confidence
intervals when trying to distinguish childhood-onset CP trajecto-
ries from the low CP trajectory. Interestingly, our three cumulative
risk scores (i.e., child-level, environmental-level, and total) were
prospectively associated with multiple teacher- and child self-rated
developmental outcomes at age 14 to 16 years, even after
controlling for conduct problems at baseline (i.e., wave 1). This
finding dovetails with and extends prior work showing that the
number of risks in early childhood predicts behavior problems in
adolescence (e.g., Appleyard et al., 2005). Thus, to promote healthy
outcomes, it might be more relevant to screen and to try reducing
the number of risk factors, irrespective of CP trajectory the child
will follow, pointing to the importance of early preventions. This is
particularly relevant given that the cumulation of risk also helps to
identify children who are likely to exhibit conduct problems in
adolescence.

The utility of the age-of-onset distinction in adolescence has
been questioned, for example, because reliable reporters about the
adolescent’s childhood behavior might not be available and
because retrospective reports about age-of-onset of conduct
problems is inaccurate (Moffit et al., 2008). Our findings support
concerns about the usefulness of the age-of-onset distinction when
dealing with adolescents with conduct problems, especially since a
childhood (versus adolescent) onset of CP was not as predictive of
poor developmental outcomes as would be expected. Indeed, after
controlling for total cumulative risk, childhood-persistent and
adolescent-onset trajectories of CP only significantly differ in three
out of the 13 developmental outcomes under investigation.
However, when comparing both CP trajectories with the low CP
trajectory, the pattern of findings for childhood-persistent and
adolescent-onset trajectories was similar in 11 developmental
outcomes. Notwithstanding that childhood-persistent CP trajec-
tory showed higher risk (i.e., greater odds ratios), relative to low CP
trajectory, than did adolescent-onset CP trajectory, findings do
underscore the importance to identify adolescents with conduct
problems, regardless of whether these problems first emerged in or
after childhood. Doing so might help to reduce the high societal
costs in adulthood caused by individuals with childhood-persistent
and adolescent-onset conduct problems (Rivenbark et al., 2018).

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/50954579424001949.
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