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Abstract This study examined the development of antiso-
cial personality problems (APP) in young adulthood from
disruptive behaviors and internalizing problems in child-
hood and adolescence. Parent ratings of 507 children’s
(aged 6–8 years) symptoms of attention deficit hyperactiv-
ity disorder, oppositional defiant disorder, and anxiety, were
linked to self-ratings of adolescents’ (aged 14–16 years)
symptoms of depression, substance use, conduct problems,
and somatic problems, to predict self-ratings of APP in
young adulthood (age 20–22 years). The findings suggested
a hierarchical development of antisocial behavior problems.
Despite being positively associated with conduct problems
in adolescence, neither internalizing problems nor sub-
stance use added to the prediction of APP in young
adulthood from conduct problems in adolescence. The
developmental pathways to APP in young adulthood did
not differ by gender.

Keywords Developmental pathways . Antisocial personality
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Persistent antisocial behavior in adulthood is associated
with a range of problematic behaviors and outcomes
including violent and criminal behavior, substance use,
unemployment, divorce, and early death (Black et al.
1996; Dolan and Coid 1993; Hodgins and Cote 1993;
Westermeyer and Thuras 2005). It is estimated that over
half of all male prisoners in Europe and North America
fulfill the diagnostic criteria for antisocial personality

disorder (APD; Moran 1999). Because of the poor
prognosis and poor treatment response for APD (Dolan
and Coid 1993), identifying childhood predictors of later
APD is critical for prevention. This study examined a
theoretical model (Loeber et al. 2000) linking behavioral
and emotional problems in childhood and adolescence
with antisocial personality problems in early adulthood.

Follow-up studies of clinical and population-based
samples show that the factor most often associated with
the development of APD is conduct disorder (CD) or
serious conduct problems in childhood and adolescence
(e.g., Abramowitz et al. 2004; Copeland et al. 2007; Hill
2003; Kim-Cohen et al. 2003; Kratzer and Hodgins 1997;
Salekin et al. 2004; Washburn et al. 2007). The presence of
CD in adolescence is also an important prerequisite for the
diagnosis of APD in the DSM-IV (American Psychiatric
Association 1994). Although the continuity of antisocial
behavior across developmental periods is well established,
the literature is limited in several important ways.

First, many longitudinal studies linking CD with APD
start in adolescence (e.g., Loeber et al. 2002; Salekin et al.
2004) so that factors influencing the development of
antisocial behaviors prior to adolescence are poorly
understood. A common shortcoming of studies that have
examined childhood factors related to adult APD is that
they have utilized a categorical measurement approach
assigning individuals to diagnostic classes (e.g., Fergusson
et al. 2005; Kim-Cohen et al. 2003; Lahey et al. 2005). A
problem with this approach is that variation in severity and
dysfunction among individuals falling below and above
cut-off is lost (Hinshaw et al. 1993). Second, reliance on
CD alone to predict APD has been found to result in a
substantial number of false-positive predictions (Lahey et
al. 2005; Maughan and Rutter 2001; Storm-Mathisen and
Vaglum 1994), whereas recent findings suggest that, in
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particular, the combination of externalizing and internaliz-
ing problems in adolescence predicts more serious antiso-
cial outcomes than conduct problems alone (e.g.,
Fombonne et al. 2001; Sourander et al. 2007). Hence, a
systematic, longitudinal investigation starting in early
childhood, that examines behavioral and affective factors
associated with adult antisocial personality problems
utilizing a dimensional approach, could clarify the prodro-
mal states of adult antisocial personality problems.

Based on a literature review, Loeber et al. (2000)
suggested a theoretical model describing the development
of APD as a culmination of a gradual hierarchical unfolding
of disruptive behaviors and internalizing problems in
childhood and adolescence. According to this model,
conduct problems in adolescence is regarded as the factor
setting the stage for the development of adult APD.
However, the development of CD is influenced both by
previous levels of disruptive behaviors in childhood and by
co-occurring affective and behavioral problems in adoles-
cence. Below follows a description of this model (see
Fig. 1) starting first with a description of antecedents of
antisocial behavior in early childhood and followed by a
description of co-occurring problems influencing the
development of conduct problems in adolescence.

In terms of antecedents of antisocial behavior, CD in
adolescence appears to emerge from milder forms of
disruptive behaviors in childhood, that is, oppositional
defiant disorder (ODD) and attention deficit hyperactivity
disorder (ADHD; see also: Loeber et al. 2003). ADHD,
ODD, and CD, have been found to co-occur at greater than
chance levels in cross-sectional studies (e.g., Angold et al.
1999; Willcutt et al. 1999). The developmental progression
from ODD to CD has been confirmed by several prospec-
tive longitudinal studies (for a review see Burke et al.
2002). However, whereas some findings suggest a direct
link between ADHD in childhood and CD in adolescence
(e.g., Mannuzza et al. 1993; Monuteaux et al. 2007), other
findings suggest that ADHD in childhood leads to CD in
adolescence only when ODD symptoms are initially also
present (e.g., Lahey et al. 2000; Whittinger et al. 2007). In
line with the above, the model suggests that the relation
between ADHD in childhood and CD in adolescence is
primarily mediated by childhood ODD, but symptoms of
ADHD may also have a direct effect on the development,
and increase the severity, of conduct problems in adoles-
cence (illustrated by a dotted arrow in Fig. 1).

The model further suggests that anxiety in childhood
also plays a significant role in the development of antisocial
behavior. However previous studies on the issue have
produced mixed results. On the one hand, anxiety, mainly
through its relation with behavioral inhibition, has been
found to buffer the development of antisocial behavior
(Kerr et al. 1997). On the other hand, anxiety and disruptive

behavior problems have been found to be highly comorbid
(Angold et al. 1999; Costello et al. 2003) and comorbid
conduct and anxiety problems have been found to predict
more severe psychosocial outcome (Sourander et al. 2007).
Moreover, some findings suggest that anxiety precedes the
development of depression (Burke et al. 2005; de Graaf et
al. 2003), which in turn, is believed to increase antisocial
behaviors (see further below). Hence, in the model, the
influence of anxiety on the development of antisocial
behavior is not explicitly specified and is therefore
indicated by a non-directional line between anxiety and
depression. Nevertheless, given that the model describes
associations between constructs in time, this non-directional
line can be interpreted as a direct effect of anxiety on
depression.

In terms of co-occurring affective problems influencing
the development of antisocial behavior in adolescence, the
model suggests that both depression and somatoform
disorder are positively associated with CD. Depressive
symptoms and CD often co-occur (Angold et al. 1999;
Costello et al. 2003) and the few studies conducted on the
issue suggest a positive association between CD and
somatic problems (Lilienfeld 1992; Sourander et al.
2005). It has been suggested that symptoms of depression
such as irritability or hopelessness may increase levels of
antisocial behavior by reducing concern for the consequen-
ces of antisocial behavior and fueling interpersonal conflict
(Kasen et al. 2001). Nevertheless, because studies on the
temporal relations between conduct problems and depres-
sion have produced mixed results, with some findings
suggesting that CD precedes depression (e.g., Biederman et
al. 1995; Nock et al. 2006), and other findings suggesting
that depression precedes CD (e.g., Kovacs et al. 1988), the
relation between the two constructs is assumed to be
reciprocal in the model (illustrated by a double-headed
arrow in Fig. 1). Given the limited examination of the
relation between CD and somatoform disorder in adoles-
cence, the model does not make inferences about the
direction of the relation between the two constructs
(illustrated by a line without arrowhead in Fig. 1).

With regards to other associated problems influencing
the development of antisocial behavior, the model suggests
a reciprocal association between CD and substance use.
Most adolescents with CD misuse alcohol and/or illicit
drugs (Armstrong and Costello 2002). However, whereas
some view substance use as an outcome of CD (e.g., Rhee
and Waldman 2002), others suggest that substance use may
increase antisocial behavior in youths by increasing
exposure to deviant peers and by impairing decision-
making (Loeber et al. 2002, 2003). Because of the above,
and also because substance use has been shown to be
related both to depression (e.g., de Graaf et al. 2003) and to
disruptive behavior disorders (Loeber et al. 2000), the
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model suggests reciprocal associations between the three
constructs (illustrated in Fig. 1 with double-headed arrows).

In sum, according to the theoretical model suggested by
Loeber et al. (2000) APD or antisocial personality problems
(APP) in adulthood comprise the culmination of combined
behavioral and affective problems that can be traced back to
adolescence and early childhood. To our knowledge, this
theoretical model has not yet been empirically tested.
Hence, the primary aim of the present study was to
examine how well the proposed theoretical model predicted
APP in young adulthood, in a large, community-based
sample assessed in early childhood, adolescence, and
emerging adulthood. Although the model describes the
development of antisocial behavior in terms of clinical
diagnoses (e.g., CD and APD), in this study, we tested how
well the model would describe the development of
antisocial behaviors measured as continuous variables in
the general population. Another important difference
between the model suggested by Loeber and colleagues
and the model we tested is that we tested the model’s dotted
paths (see Fig. 1) as direct paths, that is, we examined the
direct effects of ODD symptoms in early childhood on
depression in adolescence and we also examined the direct
effects of ADHD symptoms in early childhood on CD
symptoms in adolescence. As a second aim, we also
compared the above theoretical model with an alternative
model including direct associations between internalizing
problems and substance use in adolescence and APP in
young adulthood. What motivated the examination of this
alternative model was that, as already stated above,
previous findings suggest that comorbid conduct and
internalizing problems in adolescence predict more
serious antisocial outcomes than conduct problems alone

(Fombonne et al., Sourander et al. 2007), whereas sub-
stance use among youths with CD has been found to
increase the odds for developing APD (Loeber et al. 2002;
Washburn et al. 2007). Finally, we controlled for the effects
of socioeconomic status given that it has been found to be a
robust predictor of children’s conduct problems (e.g.,
D’Onofrio et al. 2009).

A final issue investigated in the present study was the
extent to which the development of APP varies by gender.
Although it is well documented that conduct problems and
antisocial behavior in general tend to be more frequent in
males than in females (e.g., Kim-Cohen et al. 2003;
Washburn et al. 2007), a growing number of studies show
that the long-term consequences of conduct problems are
nonetheless very similar for both males and females (e.g.,
Fergusson and Horwood 1998; Moffitt et al. 2001).
However, the concurrent correlates of CD symptoms appear
to differ by gender, CD symptoms being less often
associated with ADHD symptoms (Moffitt et al. 2001)
and more often associated with depression in girls than in
boys (Costello et al. 2003; but see: Maughan et al. 2004,
reporting opposite results). Moreover, a female-specific
pathway for the development of APD has been suggested
with stronger associations between adolescent conduct
problems and adult APD for females than for males and
with more females than males starting to exhibit antisocial
behaviors in adolescence without displaying childhood
disruptive behavior problems (Silverthorn and Frick
1999). Based on the above, we expected that girls
compared to boys would show weaker associations between
disruptive behavior problems in early childhood and CD
symptoms in adolescence, and stronger associations be-
tween CD symptoms and internalizing problems in adoles-

Early Childhood                 Adolescence   Young Adulthood  

ADHD

ODD CD APD

SubstanceDepressionAnxiety

Somatoform
Disorder

Use

Fig. 1 Conceptual model linking disruptive behavior problems and
co-occurring problems in childhood and adolescence with antisocial
personality disorder (APD) in young adulthood (adapted from Loeber
et al. 2000). Dotted arrows indicate that symptoms of oppositional
defiant disorder (ODD) set the stage for internalizing problems and

that, symptoms of attention deficit hyperactivity disorder (ADHD), in
the presence of ODD symptoms, may worsen the severity of conduct
disorder (CD). Lines without arrowheads indicate that the relation
between the constructs is not clear. Note that, despite its position in
the figure, substance use is measured in adolescence
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cence and between CD symptoms and APP in young
adulthood.

Method

Participants and Procedure

This study is based on data from the Zuid-Holland
longitudinal study, a seven-wave longitudinal study of
behavioral and emotional problems in children that started
in 1983 (for details of the initial data collection see:
Verhulst et al. 1985). The original sample of 2,600 children
from 13 birth cohorts aged 4 to 16 was drawn from
municipal registers that list all residents in the Dutch
province of Zuid-Holland. A random sample of 100
children of each gender and age of Dutch nationality was
drawn. Of the 2,447 parents reached, 2,076 (i.e., 84.8%)
provided usable data. At the beginning of the Zuid-Holland
longitudinal study the sample consisted of 1,106 boys and
1,060 girls. This sample was approached every two years
until 1991 (Time 1–5), once in 1997 (Time 6), and again in
2006 (Time 7; for previous publications on these data
waves see: Bongers et al. 2004; Hofstra et al. 2001; van
Meurs et al. 2009). The present study is based on data from
Time 1, Time 5, and Time 6. Given that the theoretical
model suggested by Loeber et al. (2000) which we aimed to
test in this study is age specific, we selected from all the
participants of the Zuid-Holland longitudinal study, a sub-
sample of participants who were aged 6–8 years (i.e.,
children in early childhood; 507 children/243 males) and
had parent reports at Time 1. These children were
adolescents aged 14 to 16 at Time 5 (406 adolescents/187
males), and they were young adults aged 20 to 22 at Time 6
(421 adults/171 males). The ethnic composition of the
sample was 97% Dutch (remaining 3% came from Surinam,
the Dutch Antilles, and Morocco). We obtained parent
ratings of children’s behavioral and emotional problems at
Time 1, and self-ratings of behavioral and emotional
problems at Time 5 and Time 6. We obtained written
informed consent by all participants after the procedures
were fully explained and the study was approved by the
local ethical committee. Questionnaires were administrated
by trained interviewers at each assessment.

Eighty percent of the participants had data in
adolescence (i.e., Time 5) and 84% of the participants
had data in young adulthood (i.e., Time 6). To investi-
gate selective attrition we conducted t-tests comparing
participants who remained in the study at Time 6 with
participants who had dropped out of the study at Time 6,
on all study variables. There were no significant differ-
ences in any of the study variables between participants
who remained or had dropped out of the study at Time 6

(−1.44 ≤ ts ≤ 1.38, ns), but more males than females had
dropped out of the study (χ2(1)=13.32, p<0.01).

Measures

Behavioral and emotional problems in early childhood
(Time 1) Parents rated their children’s symptoms of
ADHD and ODD over the last six months on the
equivalent DSM-oriented scales of the Child Behavior
Checklist (CBCL; Achenbach 1991; Achenbach and
Rescorla 2001). The DSM-oriented scales were developed
for the latest version of the CBCL (i.e., the 2001 version)
and in this study an earlier version of the CBCL (i.e., the
1991 version) was used. The earlier version of the CBCL
did not include all the items of the DSM-oriented scales so
in the current study only 5 of the 13 items of the ADHD
symptoms scale are included and only 4 out of 5 items of
the ODD symptoms scale are included. As a measure of
affective problems including anxiety, parents rated child-
ren’s symptoms of anxiety/depression on the equivalent
CBCL scale (Achenbach 1991). We chose the empirically
based anxiety/depression scale over the DSM-oriented
anxiety scale of the CBCL insofar as the latter scale has
not shown satisfactory concurrent validity (Ferdinand
2008). Ratings were made on a three-point scale (0 = not
true, 1 = somewhat or sometimes true, 2 = very true or
often true) and we used the summed score of items for all
the scales (see scale items and internal consistency
statistics for the scales measured as Cronbach’s alpha in
Table 1). Good reliability and validity measures for the
Dutch version of the CBCL have been previously reported
(Verhulst et al. 1996).

Behavioral and emotional problems in adolescence
(Time 5) Adolescents rated their symptoms of depression,
CD, and somatic problems on, respectively, the affective
problems-, the conduct problems-, and the somatic prob-
lems DSM-oriented scales of the Youth Self-Report (YSR;
Achenbach 1991; Achenbach and Rescorla 2001). Due to
the use of an earlier version of the YSR (i.e., the 1991
version), not all items of the DSM-oriented scale of CD
symptoms are included (i.e., 10 out of 13) but all items of
the affective problems and of the somatic problems scales
are included in the current study. Ratings were made on a
three-point scale as in the case of parent ratings (see above)
and we used the summed score of items for all the scales.
Scale items and internal consistency of the scales are
presented in Table 1.

Adolescents also reported substance use on four ques-
tions (i.e., “Have you, in the last 6 months, been smoking”,
“Have you, in the last 6 months, been using non-medical
drugs such as marijuana, hashish, amphetamines, cocaine,
heroin, morphine, sleeping pills etc”, “Have you, in the last
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6 months, been drinking alcohol during weekdays, that is,
from Monday to Thursday”, “Have you, in the last
6 months, been drinking alcohol during the weekend, that
is, from Friday to Sunday”, α=0.61). The response format
was “Yes” (coded as 2) /”No” (coded as 1). A total of 11
adolescents used non-medical drugs, 87 adolescents
smoked, 54 adolescents drank alcohol during weekdays,
and finally, 184 adolescents drank alcohol during the
weekends. Although smoking, alcohol and illicit drug use
might as behaviors have very different individual effects,
they can be combined into a single category insofar as
previous studies suggest that the use of these three
substances is correlated or comorbid (e.g., Farrell et al.
1992; Lynskaey et al. 1998) and also, because they comprise
a general type of deviant behavior often associated with
externalizing behavior problems (e.g., Timmermans et al.
2008). To accommodate for missing values (37 adoles-
cents had missing values on one or more of the items) we
chose to use the mean score of the four items over a
summed score.

Antisocial personality problems in young adulthood (APP;
Time 6) Young adults rated their antisocial personality
problems on items of the Young Adult Self Report (YASR;
Achenbach 1997) that correspond to 16 out of 20 items of
the Adult Self Report (ASR; Achenbach and Rescorla

2001) scale of APP. Ratings were made on a three-point
scale as in the case of parent ratings (see above) and we
used the summed score of items for all the scales. Items and
internal consistency of the scale are presented in Table 1.

Socioeconomic status (SES) Data on SES were obtained on
the first assessment (Time 1) according to a six-step scale—
ascending numbers indicating higher SES-of parental
education (van Westerlaak et al. 1975). SES was used only
as a control variable (see Results). SES was significantly
and negatively related only to ODD symptoms (r=−0.15,
p<0.01) and to ADHD symptoms (r=−0.13, p<0.01) in
early childhood.

Statistical Analyses

We first computed Pearson’s correlation coefficients to
assess the relations between all study variables and
examined gender differences in all variables with two-
tailed t-tests. We tested the theoretical model depicted in
Fig. 1 by conducting path analyses, that is, by fitting a
series of structural equation models with manifest variables.
Model parameters were estimated with the M-plus software
program (Muthén and Muthén 1998–2007). Because the
data departed from multivariate normality (see Table 2) we

Table 1 CBCL, YSR, and YASR Items Included in the Study

Early childhood (CBCL) Adolescence (YSR) Young Adulthood (YASR)

Anxiety/Depression ODDa ADHDa Depressiona CDa Somatic problemsa APPa

α=0.67 α=0.66 α=0.74 α=0.65 α=0.66 α=0.61 α=0.75

Cries a lot Argues a lot Can’t concentrate Cries Mean Aches Argues a lot

Fears Disobeys Can’t sit still Harms self Destroys others’ Headaches Mean

Fears at school Stubborn Impulsive Worthless No guilt Nausea Damages other’s

Fears doing bad Hot temper Talks too much Guilty Fights Eye problems Breaks rules

Must be perfect Loud Tired Bad companions Skin problems Lacks guilt

Feels unloved Apathetic Lies, cheats Stomach Bad relations w. fam.

Feels worthless Talks suicide Attacks Vomits Fights

Nervous Threatens Steals Bad companions

Fearful Sad Swears Lies, cheats

Feels too guilty Underactive Truant Attacks people

Self-conscious Irresponsible behavior

Talks of suicide Steals

Worries Trouble with law

Hot temper

Threatens

Fails to pay debts

ODD oppositional defiant disorder symptoms; ADHD attention deficit hyperactivity disorder symptoms; CD conduct disorder symptoms; APP
antisocial personality problems
a DSM-oriented scales
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used maximum likelihood parameter estimates with stan-
dard errors that are robust to non-normality (i.e., MLR).
Maximum likelihood estimation procedure is particularly
appropriate for longitudinal studies which often contain
missing data (Schafer and Graham 2002). The goodness-of-
fit of the models was evaluated by using two indicators: the
Root Mean Square Error of Approximation (RMSEA)
where values below 0.06 indicate a good fit and values
below 0.08 indicate a moderate fit (Brown and Cudeck
1993), and the Comparative Fit Index (CFI) where values
larger than 0.90 or close to 0.95 indicate a good fit (Hu and
Bentler 1999). Chi-square difference analyses guided
decisions concerning selection of the best fitting model
(i.e., the Satorra-Bentler scaled chi-square difference test
which is appropriate for models estimated with MLR;
Satorra and Bentler 2001). To investigate whether the final
model would fit differently for boys and girls, we used a
multi-group comparison approach (Muthén and Muthén
1998–2007).

Results

Descriptive statistics for all study variables are depicted in
Table 2 and the correlation matrix for all study variables is
depicted in Table 3. As shown in Table 3, APP were
predicted by ODD symptoms in early childhood and CD
symptoms and substance use in adolescence, but, they
were not predicted by ADHD symptoms or by any of the
measures of internalizing problems. Furthermore, CD
symptoms in adolescence were predicted by both ODD
and ADHD symptoms in early childhood. Concurrent
associations indicated a significant overlap between
symptoms of ODD, ADHD, and anxiety/depression
symptoms in early childhood and between symptoms of
depression, somatic problems, and substance use in
adolescence.

In terms of gender differences, males had higher levels
of ODD and ADHD symptoms in early childhood and they
reported higher levels of substance use in adolescence and
of APP in young adulthood (2.63 ≤ ts ≤ 3.50, p<0.01;
effect sizes for these comparisons measured as Cohen’s d:
0.26 ≤ ds ≤ 0.39). Adolescent females reported higher
levels of depression symptoms; t (385)=−6.07, p<0.01,
d=0.62; and of somatic problems; t (393)=−5.44, p<0.01,
d=0.55.

Table 4 depicts model fit indices and model compar-
isons for the test of the theoretical model by Loeber et al.
(2000) and the alternative model, adjusted for SES at Time
1. In Model 1, single-headed arrows depicted in Fig. 1
(dotted arrows also) designated regression coefficients and
bidirectional arrows signified covariances. We treated the
non-directional line between symptoms of anxiety and

depression also as a regression coefficient. As shown in
Table 4, this model did not fit the data. Therefore, three
modifications, each consistent with theory, were made to
improve model fit. First, consistent with previous empir-
ical work suggesting a high degree of overlap between
somatic problems and depression (for a review see:
Compas et al. 1993), we included in the model a
covariance between the residuals of these two constructs
(Model 2). Next, consistent with previous reports of a
positive association between ADHD symptoms and
symptoms of anxiety and depression (e.g., Angold et al.
1999; Jensen et al. 2001), we included a covariance
between the residuals of ADHD symptoms and symptoms
of anxiety/depression (Model 3). Finally, consistent with
previous reports of a positive association between child-
hood ODD symptoms and anxiety (for a review see
Angold et al. 1999), we included a covariance between the
residuals of ODD symptoms and symptoms of anxiety/
depression (Model 4). We made no further modifications to
this model as we obtained satisfactory model fit statistics.

We then proceeded to examine whether co-occurring
affective problems and substance use in adolescence added
to the prediction of APP in young adulthood from conduct
problems in adolescence. Therefore we tested an alternative
model (i.e., Model 5) which was as Model 1 but included
also paths to APP in young adulthood from depression
symptoms, somatic problems, and substance use in adoles-
cence. As seen in Table 4, initially, this model did not fit the
data. After applying model modifications in the same
manner as above, the model (i.e., Model 8) fitted the data
well. In this model, neither the path to APP from depression
symptoms (β=−0.05, ns), nor the path to APP from
somatic problems (β=0.01, ns), were significant. The path
to APP from CD symptoms was significant (β=0.31, p<
0.01) but the path to APP from substance use just missed
significance (β=0.15, p=0.06). Finally, considering Model
8 and Model 4 as nested models, we conducted a chi-square
difference test to examine which model fitted the data best.
The results revealed that Model 8 did not fit the data better
than Model 4, Δχ2 (4)=10.72, ns. Hence, given that the
paths to APP from internalizing problems and substance
use were not significant, and also because it was the more
parsimonious model, we chose Model 4 as the final path
model. This model explained a total of 12% of the variance
in APP.

Figure 2 displays the standardized estimates for the
effects within the final path model (i.e., Model 4). Results
revealed that ODD symptoms in early childhood were
significant predictors of both depression and CD symptoms
in adolescence. Symptoms of CD in adolescence were
significant predictors of APP in early adulthood. Further-
more, there was a significant path to ODD symptoms from
ADHD symptoms in early childhood indicating that the
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higher levels of ADHD symptoms children displayed the
higher levels of ODD symptoms they had. Finally, despite
the positive correlations between the constructs (see
Table 3), the path to depression symptoms from anxiety/
depression symptoms was not significant and neither was
the path to CD symptoms from ADHD symptoms signif-
icant. Because the theoretical model proposed by Loeber et
al. (2000) suggests that ADHD symptoms serve to
exacerbate the relation between ODD and CD symptoms,
we tested whether the association between ODD and CD
symptoms was moderated by symptoms of ADHD. To test
this latter association we included in the model an
interaction effect between ADHD and ODD symptoms
predicting CD symptoms in adolescence. This path did not
reach significance (β=−0.09, ns).

To examine whether the final model (i.e., Model 4)
would fit the data differently for males and females, we
compared the fit of two competing models, one in which all
paths and covariances of the final model were constrained

to be equal across gender (the constrained model) and
another in which all paths and covariances of the final
model were allowed to differ across gender (the uncon-
strained model). A chi-square difference test (Δχ2 [19]=
−98.92, p<0.01) revealed that the unconstrained model (χ2

[40]=59.20, CFI=0.96, RMSEA=0.04) fitted the data
better than the constrained model (χ2 [59]=166.38; CFI=
0.74, RMSEA=0.08). To examine which associations
between variables differed for males and females, we
conducted chi-square difference tests comparing the fit of
the fully constrained model with the fit of a partly
constrained model in which one association at a time (i.e.,
path or covariance) was freed whereas all other associations
were constrained to be equal. The results revealed two
significant gender differences: First, the path to ODD
symptoms from ADHD symptoms differed by gender
(Δχ2 [3]=61.12, p<0.01) and was slightly stronger for
females (β=0.50, p<0.01) than for males (β=0.47, p<
0.01). Second, the covariance between somatic problems

Table 2 Descriptive Statistics of All Study Variables

M (SD) Min/Max %Min %Max Skewness Kurtosis Shapiro-Wilk statistic

Family SES 3.49 (1.55) 1/6 5.43 15.28 0.28 −1.21 0.88 p<0.01

Early Childhood

Anxiety/Depression symptoms 2.46 (2.50) 0/14 25.15 0.41 1.46 2.63 0.84 p<0.01

ODD symptoms 1.59 (1.65) 0/8 32.92 0.41 1.12 0.96 0.85 p<0.01

ADHD symptoms 2.85 (2.54) 0/10 22.29 1.84 0.78 −0.11 0.90 p<0.01

Adolescence

Depression symptoms 2.85 (1.84) 0/10 3.08 0.77 1.35 2.29 0.87 p<0.01

CD symptoms 2.20 (2.02) 0/13 18.21 0.26 1.35 2.55 0.87 p<0.01

Somatic problems 1.96 (2.20) 0/13 34.36 0.26 1.40 2.23 0.83 p<0.01

Substance use 1.21 (0.26) 1/2 50.39 1.80 1.06 0.23 0.78 p<0.01

Young adulthood

Antisocial personality problems 3.38 (2.76) 0/14 10.03 0.50 1.30 1.62 0.87 p<0.01

Table 3 Correlation Matrix for All Study Variables

1. 2. 3. 4. 5. 6. 7. 8.

Early Childhood

1. Anxiety/Depression symptoms 1.00 0.44** 0.38** 0.15** 0.05 0.10* 0.08 0.08

2. ODD symptoms 1.00 0.51** 0.15** 0.26** 0.06 0.07 0.19**

3. ADHD symptoms 1.00 0.05 0.18** 0.00 0.07 0.08

Adolescence

4. Depression symptoms 1.00 0.34** 0.56** 0.29** 0.09

5. CD symptoms 1.00 0.25** 0.33** 0.34**

6. Somatic problems 1.00 0.12* 0.09

7. Substance use 1.00 0.24**

Young adulthood

8. Antisocial personality problems 1.00

*p<0.05; **p<0.01
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and depression symptoms differed by gender (Δχ2 [1]=
9.05, p<0.01), and was stronger for females (ρ=0.55, p<
0.01) than for males (ρ=0.34, p<0.01). Hence, apart from
the two above associations which were somewhat stronger
for females than for males, the paths to APP in young
adulthood from disruptive behavior problems in early
childhood and internalizing problems as well as substance
use in adolescence were the same for boys and girls.

Discussion

In this study we tested a theoretical model (Loeber et al.
2000) predicting APP in young adulthood from disruptive

behavior problems and internalizing problems in early
childhood and adolescence. We also compared this model
to an alternative model including direct paths to APP from
internalizing problems and substance use in adolescence.
The findings supported the proposed theoretical model by
Loeber et al. (2000) by confirming the continuity of
antisocial behavior starting with milder forms of disruptive
behaviors in early childhood (i.e., symptoms of ODD and
ADHD), followed by conduct problems in adolescence, and
finally cumulating into adult APP. The findings on the
alternative model we tested suggested that in spite of being
positively associated with conduct problems in adoles-
cence, internalizing problems and substance use did not add
to the prediction of adult APP over and above the effects of

Table 4 Model Fit Indices and Model Comparisons

χ2 df CFI RMSEA Δχ2 (df)

M1 Single-headed arrows treated as paths, double-headed arrows
and lines without arrow-heads treated as covariancesa

244.15** 23 0.57 0.13

M2 As M1, plus a correlation between Som. pr. and Dep. symptoms 120.41** 22 0.81 0.09 (1 vs 2) 92.55 (1) p<0.01

M3 As M2, plus a correlation between ADHD and Anx/Dep symptoms 48.42** 21 0.94 0.05 (2 vs 3) 62.66 (1) p<0.01

M4 As M3 plus a correlation between ODD and Anx/Dep symptoms 29.25 20 0.98 0.03 (3 vs 4) 14.56 (1) p<0.01

M5 As Model 1 but including also paths to APP from Dep.
symptoms, Substance use, and Som. pr.

239.05** 19 0.56 0.14

M6 As M5, plus a correlation between Som. pr. and Dep. symptoms 109.80** 18 0.81 0.09 (5 vs 6) 101.31 (1) p<0.01

M7 As M6, plus a correlation between ADHD and Anx/Dep symptoms 37.65** 17 0.96 0.04 (6 vs 7) 61.87 (1) p<0.01

M8 As M7 plus a correlation between ODD and Anx/Dep symptoms 18.29 16 0.99 0.02 (7 vs 8) 14.56 (1) p<0.01

Som. pr somatic problems; Anx/Dep anxiety/depression symptoms; APP antisocial personality problems; Dep. depression symptoms
a Except for the association between Anx/Dep and CD symptoms

**p<0.01

                  Early Childhood (age 6-8)                            Adolescence (age 14-16)                                 Young Adulthood (age 20-22) 

 -0.08* 

-0.02, ns 

0.06, ns 

0.03,ns 0.54** 

0.32** 

0.23** 

0.29** 

0.21** 0.49** 

0.39** 

0.19**

0.23** 0.35** 

0.09*

Depression symptoms 

ODD 
symptoms 

CD 
symptoms 

Substance use problems 

 

Antisocial personality problems 

ADHD 
symptoms 

Somatic problems 

Anxiety/Depression 
symptoms 

-0.14**

 -0.07, ns 

  SES 

Fig. 2 Illustration of final path analysis model showing the
developmental sequences between disruptive behaviors- and co-
occurring problems in childhood and adolescence and antisocial
personality problems in young adulthood. Single-headed arrows are

path coefficients and curved, bidirectional arrows represent covarian-
ces. All estimates are standardized. Constructs in boxes are manifest,
measured, variables. *p<0.05, **p<0.01, ns non-significant
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adolescent conduct problems. The paths to APP in young
adulthood did not differ by gender.

This study extends prior work on the development of
antisocial behavior in several ways. The power of the
findings comes from three features that have not been
presented in many other studies. First, the combination of a
lengthy follow-up period and systematic, theoretical inves-
tigation puts the present study in a good position to provide
a life-course perspective on the development of antisocial
problems. The longitudinal design of this study highlights
also the usefulness of assessing different forms of antisocial
behavior and affective problems at key developmental
periods to identify underlying liabilities leading to APP in
young adulthood. Second, while this study was not
designed to test hypotheses regarding reasons of comor-
bidity, the results provide support for the notion that
common risk factors underlie the development of disruptive
behavior problems insofar as they showed a significant
overlap in the early stages of antisocial behavior. Notably,
in the present study we assessed comorbidity using a
dimensional approach the advantage of which is that it does
not miss potentially informative covariation in symptoms as
categorical approaches do. Third, we examined gender
differences which allowed us to test the existence of a
female-specific pathway to APP.

The present findings have several important implications
for clinical research. First, the findings confirm previous
suggestions that prevention of the initial onset of conduct
problems is key to preventing antisocial behavior (Tremblay
and Japel 2003). Second, although we found no direct link
between adolescent internalizing problems and APP in
young adulthood, because internalizing problems were
positively related to conduct problems in adolescence, future
intervention studies need to examine whether targeting
internalizing problems is likely to reduce the association
between conduct problems and APP. However, it should be
noted that results of longitudinal path analyses should not be
interpreted as causal effects although they do provide an
indication as to how developmental phenomena are related
through time. The above information may help clinicians to
design improved preventive and early intervention programs.
From a public health perspective, the ability to predict the
course of antisocial behavior over the long term could help
to focus limited societal resources on those with persistent
antisocial behavior problems with complicated outcomes.

Not all the associations predicted by the theoretical
model by Loeber et al. (2000) were established in this
study. First, despite a significant, although weak, positive
association between anxiety/depression symptoms in early
childhood and depression symptoms in adolescence, the
equivalent path was not significant. A number of explan-
ations for this observation can be put forward. It may well
be the case that the psychometric properties of the CBCL

anxiety/depression subscale and the YSR depression sub-
scale in our sample were insufficient to capture children’s
internalizing problems in early childhood and adolescence.
This is partly supported by the rather modest reliability
coefficients obtained for both scales. Cross-informant
discrepancies may also explain the above finding. Previous
studies have reported low cross-sectional correlations
between parent- and self-reports of internalizing problems
(e.g., Ferdinand et al. 2004). Nevertheless, anxiety symp-
toms did appear to positively influence the development of
milder forms of antisocial behavior in early childhood
insofar as anxiety/depression symptoms in early childhood
were positively related to both concurrent ADHD and ODD
symptoms. These latter findings are in line with previous
reports showing that the co-occurrence of anxiety with
disruptive behavior problems appears to be highest during
middle childhood (i.e., around the ages of 7 to 9; Loeber
and Keenan 1994; Russo and Beidel 1994).

Second, we did not find a direct association between
ADHD symptoms in early childhood and conduct problems
in adolescence. We also did not obtain a significant
interaction effect between ODD and ADHD symptoms
predicting CD symptoms, although the model proposes that
ADHD symptoms in the presence of ODD symptoms serve
to hasten the onset of CD. Despite these findings, the
present study leaves open the possibility that hyperactive-
impulsive and inattentive behaviors may worsen the
outcome of children displaying antisocial behaviors. Symp-
toms of ADHD may for instance reflect an innate
impediment to behavioral control which could perhaps
exacerbate already present antisocial tendencies in children.

Inconsistent with our alternative model and with previ-
ous studies (Fombonne et al. 2001; Sourander et al. 2007),
neither depression nor somatic problems in adolescence
appeared to add to the prediction of antisocial problems in
young adulthood. A reason for this discrepant finding could
be that whereas this study examined associations between
continuous variables in the general population, previous
studies utilized a categorical approach and examined
associations in clinical samples (Fombonne et al. 2001;
Sourander et al. 2007). Hence, co-occurring conduct and
internalizing problems appear to carry an elevated risk for
the development of APP only among adolescents display-
ing highly elevated levels of these problems. Furthermore,
the results of the alternative model did not confirm previous
findings suggesting that substance use is a significant
predictor of APP (e.g., Washburn et al. 2007) although
the bivariate relations revealed a positive correlation
between substance use and APP. It should however be
noted that our measure of substance use mainly reflected
alcohol use insofar as only few adolescents used illicit
drugs or smoked and, given that we examined a normal
population sample, approximately 50% of the sample did
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not report any substance use at all. Consequently, because
lack of power may explain these latter findings they should
be viewed as preliminary until replicated in future studies.

The only gender differences we obtained in this study
indicated that the relation between ADHD and ODD
symptoms in early childhood and the relation between
somatic problems and depression among adolescents were
slightly stronger for females than for males. Hence, the
cumulative development of antisocial behavior from early
childhood to young adulthood did not differ by gender and
our results did not confirm the existence of a female-
specific pathway for the development of APP (Silverthorn
and Frick 1999). Nevertheless, gender differences in the
behavioral manifestation of antisocial behaviors have been
found, with females being more likely than males to show less
overt physical forms of aggression and more indirect,
relational, and nonphysical forms of aggression (e.g., Crick
and Grotpeter 1995; Lösel and Bender 2003). Recent
findings also suggest that relational aggression is associated
with impulsive antisociality in females but not in males
(Ostrov and Houston 2008). Consequently, future studies on
the issue need to include measures tapping indirect forms of
aggression to establish whether there indeed exist gender
differences in the developmental paths leading to APD.

It is important to consider the present findings in the
context of the limitations of this study. It is well established
in the literature that conduct problems are multi-causally
determined and reflect the aggregate effects of social,
family (including genetic), individual, peer and other
factors that act in combination to influence and determine
levels of behavioral adjustment in childhood and adoles-
cence. Insofar as the aim of this study was to examine a
proposed theoretical model, we did not include other
possible predictors that may be important markers of APP
such as callous-unemotional traits (Frick and White 2008;
Lynam 1996) and deviant peer affiliations (Lösel and
Bender 2003). Some of our findings are also limited by
the testing of a specific theoretical model. For instance, the
finding that the effects of ODD symptoms on CD
symptoms were not moderated by ADHD symptoms is
limited by the fact that ODD and ADHD symptoms were
measured concurrently. Furthermore, our sample did not
allow for the examination of ethnic differences although
previous studies have either reported no ethnic differences
in the development of APD (Washburn et al. 2007), or have
concluded that low SES accounts for such differences (Lahey
et al. 2005). Finally, the internal consistency of the CBCL,
YSR, and YASR scales was relatively low, although it was
not lower than that reported in the instruments’ manuals
(Achenbach 1991, 1997; Achenbach and Rescorla 2001).

Despite the above limitations we pose that the results of
the present study have considerable significance for the
early recognition and treatment of antisocial behavior

problems. The findings suggest that to prevent the
development of antisocial personality problems in adult-
hood, particular attention should be given to preventing the
emergence of, first, ODD symptoms, and second, CD
symptoms. It should nevertheless be noted that the
specificity of conduct problems as a predictor for APD is
poor given that they have been found to precede nearly
every mental disorder in adulthood in population samples
(Kim-Cohen et al. 2003). Furthermore, it may not be
conduct problems per se that lead to antisocial problems in
adulthood but underlying psychological processes such as
negative emotionality or an interaction of neurocognitive
processes (Lösel and Bender 2003). However, the associ-
ation between CD symptoms in adolescence and APP in
young adulthood stresses the importance of assessing the
developmental history of adult patients to inform treatment
strategy. Prior research suggests that life-course persistent
antisocial behavior has more serious adult consequences
than antisocial behavior limited to a specific developmental
period (e.g., Moffitt 1993; Loeber and Farrington 2000).
Finally, knowing when disorders are likely to first appear
can help early intervention planning. Additional studies that
address protective factors (e.g., family and social support
systems and the child’s cognitive and social skills) are
warranted as well as studies examining gender differences
in the developmental pathways leading to adult APP which
include measures tapping female types of aggression.
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