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Abstract It is thought that among children at a high risk
for antisocial personality disorder, the level of individual
anxiety might constitute an important marker with respect
to symptomatology and prognosis. The aim of the present
study was to examine whether associations between anxi-
ety and subtypes of aggression (proactive and reactive)
exist in boys with early-onset subtype of conduct disorder
(CD) and co-morbid attention-deficit hyperactivity disorder
(ADHD). A detailed psychometric characterization of boys
with ADHD and the early-onset subtype of CD (n = 33)
compared to healthy controls (n = 33) was performed. The
assessment included trait anxiety, internalizing and exter-
nalizing problems, symptoms of psychopathy and temper-
ament traits, as well as subtypes of aggressive behavior.
Descriptive statistics, correlation analyses, and group
comparisons were calculated. The clinical group was
characterized by higher levels of externalizing and inter-
nalizing symptoms. Individual anxiety was positively
associated with harm avoidance, symptoms of oppositional
defiant disorder (ODD), and by trend with reactive
aggression. In contrast, boys with reduced levels of anxiety
exhibited more callous-unemotional traits. Our results
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indicate that children with the early-onset subtype of CD
and ADHD constitute a psychopathological heterogeneous
group. The associations between individual levels of trait
anxiety, temperament traits, and subtypes of aggressive
behavior in children with ADHD and severe antisocial
behavior emphasize the impact of anxiety as a potential
key factor that might also be crucial for improvement in
therapeutic strategies and outcome measures. Anxiety
should be considered carefully in children with ADHD and
the early-onset subtype of CD in order to optimize current
therapeutic interventions.
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Introduction

Children with severe antisocial behavior constitute a het-
erogeneous group with respect to clinical symptomatology,
severity as well as the persistence of aggressive behavior
and treatment response (Frick and Marsee 2006; Lahey
et al. 2005; Simonoff et al. 2004). While some of these
children show mild and temporal-limited forms of antiso-
cial behaviors, others are characterized by increasingly
severe antisocial development (for a review, see Herpertz-
Dahlmann et al. 2007). Longitudinal studies indicate that
these children typically show the early-onset subtype of
CD, are frequently comorbid for ADHD, and at a high risk
for the development of an antisocial personality disorder
(ASPD; Moffitt et al. 2002, for a review, see Vloet et al.
2006). However, although these children represent a well-
defined subgroup, their developmental pathways differ
significantly (Simonoff et al. 2004; Moffitt et al. 2002).
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Whereas aggressive behavior constitutes a core symptom
in these children, subtypes of aggressive behavior differ
significantly within this population (for a review, see
Kempes et al. 2005). A widely accepted differentiation of
aggressive behavior in this context is the distinction
between impulsive aggression (which is typically explo-
sive, uncontrolled and accompanied by high levels of
arousal and emotions such as fear; this form is known
as reactive or affective aggression) and goal-oriented
aggression (which is generally accompanied by low arou-
sal; this is known as proactive or instrumental aggression;
Berkowitz 1993). Although aggressive behavior is an
important clinical problem that is commonly found in
clinical samples, few studies have investigated these sub-
types of aggressive behavior in children with severe anti-
social behavior (Dodge et al. 1997; Connor et al. 2003,
2004). While two recent studies found positive associations
between ADHD symptomatology and reactive aggression,
there are no studies that have investigated the association
between aggressive subtypes and anxiety in clinically
referred children at high risk for antisocial development,
i.e., those with early-onset subtype of CD and co-morbid
for ADHD.

Corresponding to children with antisocial behavior,
individuals with ASPD, which can be diagnosed according
to a well-defined symptomatology, still represent a diverse
population, differing e.g. with respect to psychopathology,
frequency of delinquent behavior, and types of violent acts.
It has been speculated that the levels of individual anxiety
within a group of subjects with ASPD might constitute an
important differential criterion (Coid and Ullrich 2010) that
might also be associated with different forms of aggressive
behavior and diverse personality traits (for a review, see De
Brito and Hodgins 2009). In this context, data from epi-
demiological investigations into large community samples
have confirmed that about one-half of individuals with
ASPD also experience comorbid anxiety disorders, while
the other half reports normal to low levels of anxiety
(Sareen et al. 2004; Lenzenweger et al. 2007; Hodgins
et al. in press).

Although the existence of internalizing disorders in
children with a high risk for antisocial behavior was
already described many years ago (for a review, see Olsson
2009), recent work has increasingly emphasized the impact
of individual anxiety on symptomatology and outcome
(Connor et al. 2010, for a review, see Vloet et al. 2010).
The paucity of results in this field might stem from the
counter-intuitive nature of the relationship between anxiety
and antisocial behavior. Many psychophysiological studies
have shown that low levels of anxiety are closely con-
nected to antisocial, aggressive, or delinquent behavior (for
a review, see Scarpa and Raine 2004; Herpertz et al. 2001,
2005), and low levels of anxiety are associated with an
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increased risk for ongoing antisocial behavior (Loney et al.
2006; Herpertz et al. 2003; Moffitt et al. 2002). Further-
more, there is growing evidence that low anxiety in some
children is closely connected with callous-unemotional
traits that are observed in children with a particularly
severe, aggressive, and stable pattern of antisocial behavior
(for a review, see Frick 2009).

However, in community samples, about 25-33% of all
children with CD are comorbid for anxiety disorders (Ford
et al. 2003; Marmorstein 2007). Clinical samples indicate
rates that vary from 4 to 48% (Masi et al. 2008; for meta-
analyses, see Angold et al. 1999; for a review, see Olsson
2009).

The impact of comorbid anxiety on the symptomatology
and the development of children with severe antisocial
behavior is still unclear. Data indicate that comorbid anx-
iety disorders might prevent children with CD/ADHD from
further antisocial development (Gregory et al. 2007
Washburn et al. 2007), and it has been speculated that
inhibition (which is closely associated with anxiety disor-
ders) might especially constitute a protective factor against
the development of delinquency (Kerr et al. 1997; for a
review, see Degnan and Fox 2007). In contrast, other
studies have found a negative impact of anxiety on anti-
social development in children, indicating that anxiety is a
risk factor for aggressiveness and delinquency (Walker
et al. 1991; Sourander et al. 2007).

It is possible that these contradictory findings might be
disentangled by a more detailed phenotyping of the affec-
ted children. Hence, one aim of the current study is to
assess externalizing as well as internalizing symptoms in
children with severe antisocial behavior. Especially, trait
anxiety (for a review, see Hodgins et al. 2009) and various
forms of aggressive behavior (Raine et al. 2006, for a
review, see Kempes et al. 2005) as well as associated
temperament traits (Frick and Hare 2001, for a review see
Vloet et al. 2010) have been considered. In this context, it
has been argued that especially differences in harm
avoidance (Schmeck and Poustka 2001), novelty seeking
(Frick et al. 2003), and the occurrence of callous-unemo-
tional traits seem to be important risk factors, which might
even have predictive power for a negative development
(for a review, see Lynam and Gudonis 2005).

Much information remains to be learned about these
children. First, are individual levels of anxiety positively
associated with reactive aggression and harm avoidance in
children with severe antisocial behavior? This may be
expected based on the theoretical model of reactive
aggression and previous findings in community samples
(Marsee and Weems 2008; for a review, see Degnan and
Fox 2007). Second, what traits are observed in children
who have reduced levels of anxiety? Specifically, is their
aggressive behavior predominantly proactive, and do they
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have callous-unemotional traits (for a review, see Frick
2009)? Based on previous findings, we expect participants
with reduced levels of anxiety to engage more frequently in
proactive aggression and show more callous-unemotional
traits.

In order to address these questions, we conducted a
psychometric assessment in children and adolescents with
early-onset CD and in healthy controls. Both groups were
assessed for their levels of anxiety using self-rated and
parent-rated instruments. Furthermore, we assessed char-
acter and personality traits, the type of aggression, and the
level of callous-unemotional traits. The level of psycho-
pathology regarding CD and ADHD was rated by parents.
We also determined IQ and psychiatric diagnoses.

Methods
Participants

A total of 33 boys with the early-onset subtype of CD and
ADHD, mean age 11.2 years (age range: 7.4—15.6 years,
SD: 2.2 years) participated in the study. Since in girls the
prevalence of severe conduct disorder in this age range is
low (Lahey et al. 1999), girls were not included in the
study. All subjects fulfilled diagnostic criteria for the early-
onset subtype of CD and comorbid ADHD according to
DSM-IV-TR (American Psychiatric Association 1994) and
had been consecutively admitted to the in- or outpatient
clinics of the Department of Child and Adolescent Psy-
chiatry at the University Hospital Aachen. Thirty-three

Table 1 Sample description

boys were in a healthy control (HC) group with matching
age (for details, see Table 1). Children in the HC group
were recruited by a broad announcement at the local
schools that made no reference to the aim of the study. All
subjects were assessed for intelligence using the WISC IV
assessment battery (German: HAWIK-IV, Petermann and
Petermann 2007). Both groups were comparable with
respect to age (t = 1.2, P = 0.22) but differed regarding
IQ (r = 3.0; P < 0.05); this is a well-known observation in
the literature when comparing these kind of samples.
According to the criteria of DSM-IV-TR, co-morbidity
with ADHD was diagnosed as subtypes of combined
or predominantly hyperactive/impulsive ADHD in the
majority of patients (DSM-IV 314.01; 87,8%) and of pre-
dominantly inattentive subtype (DSM-IV 314.00) in 12,2%
of subjects. In the clinical group, eleven boys (33%)
showed further comorbid disorders, the majority of which
being internalizing and elimination disorders. For details,
see Table 1.

Psychometric assessment

All participants underwent an extensive child psychiatric
examination conducted by an experienced child and ado-
lescent psychiatrist. The severity of ADHD and CD
symptoms was assessed by means of the German Parental
and Teacher Report on ADHD symptoms (FBB-HKS,
“Fremdbeurteilungsbogen Hyperkinetische Stérung”) and
on CD symptoms (FBB-SSV, “Fremdbeurteilungsbogen
Storung des Sozialverhaltens™), which is part of the Diag-
nostic System of Mental Disorders in Children and

Patients Controls Test and
n =33 n =33 significance
Age, years, mean (SD) 11.2 (2.2) 11.9 (2.3) t=12;P =022
Age, years, range 7.4-15.5 7.6-15.5
1Q, mean (SD) 99.0 (13.5) 109.9 (13.1) t = 3.0; P = 0.004
1Q, range 80-121 91-133
Comorbidity
ADHD subtype
Combined type and predominantly hyperactive impulsive type 87.8% (29)
(both DSM-1V 314.01) (%, n)
Predominantly inattentive type (DSM-IV 314.00) (%, n) 12.2% (4)
Specific phobia (%, n) 3.0% (1)
Tic Disorder (%, n) 3.0% (1)
Elimination disorder (%, n) 15.2% (5)
Attachment disorder (%, n) 3.0% (1)
Reading disorder (%, n) 3.0% (1)
Mood disorder (%, n) 12.1% (4)
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Adolescents (DISYPS-KJ, Dopfner and Lehmkuhl 1998). It
is commonly used in Germany to assess ADHD symp-
tomatology and it has a favorable internal consistency and
retest reliability (Breuer et al. 2009). The FBB-HKS
includes all of the items that are given in the diagnostic
categories of the ADHD subtypes described by DSM-IV. It
not only determines the number of criteria that have been
fulfilled but also provides severity scores for each item that
ranges from 0 to 3. The FBB-HKS contains the subscales
“Inattention” (9 Items; diagnostic cutoff six items scored
two or three), “Hyperactivity” (6 items; diagnostic cutoff
three items scored two or three), and “Impulsivity (5 items;
diagnostic cutoff one item scored two or three). The FBB-
SSV consists of the subscales “Oppositional Defiant
Symptoms” (8 items) and “Conduct Symptoms” (15
items); diagnostic cutoffs for each scale are 3 items scored
two or three.

Additionally, the Child Behavior Checklist (CBCL,
Achenbach 1991) was assessed in all participants. It is a
clinical standard instrument to assess a child’s problem
behaviors and social competency from parents or other
close relatives within the past 6 months. It contains a list of
118 items that are rated by the parents on a three-point
likert scale (0 = not true, 1 = somewhat or sometimes
true, 2 = very true or often true). The CBCL/4-18 scoring
profile provides raw scores, T scores, and percentiles for
eight different cross-informant syndromes (aggressive
behavior, anxious/depressed problems, attention problems,
delinquent behavior, social problems, somatic complaints,
thought problems, and withdrawal). Selected subscales are
summarized within scores for internalizing, externalizing,
and total problems.

An additional instrument was (1) the Antisocial Per-
sonality Screening Device (APSD, Frick and Hare 2001), a
20-item rating scale that assesses callous-unemotional
traits, narcissism, and impulsivity. Parent ratings were used
only, and T scores were calculated based on norms of a
North American population provided with the manual. (2)
The “Reactive-Proactive Aggression Questionnaire”
(RPQ) is a self-reported measure of aggression subtype that
distinguishes between predominantly reactive and proac-
tive aggression over 23 items (Raine et al. 2006). Raw
values’ sum scores of the subscales “reactive aggression”
(12 Items, range 0-2) and “proactive aggression” (13
items, range 0-2) were entered into analyses. Based on a
North American population, raw values greater than one
standard deviation are 11.1 for reactive aggression and 3.4
for proactive aggression (Baker et al. 2008). A pure pro-
active subtype is defined as showing values exceeding one
SD on the subscale “proactive aggression”, while values
on the subscale “reactive aggression” are within one SD.
Opposed is the pure reactive subtype defined according to
the above with only reactive aggression exceeding one SD
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and the mixed type showing values on both the proactive
and the reactive subscale exceeding one SD. (3) The
“State-Trait Anxiety Inventory for Children” (STAIC,
Laux et al. 1981) measures state and trait anxiety of chil-
dren and is a widely used instrument for self-reported
anxiety. In this study, trait anxiety was assessed only. The
questionnaire comprises 20 items scored on a 3-point
likert-scale (range 0-2). Raw sum scores were calculated
and entered into analyses. (4) The “Junior Temperament
and Character Inventory” (JTCI, Schmeck et al. 2001)
comprises a personality inventory deduced from Clonin-
ger’s psychobiological theory of personality and consists of
seven subscales: novelty seeking; harm avoidance; reward
dependence; self-directedness; cooperativeness; and self-
transcendence. It was designed for the use of adolescents
aged 12—18, though authors state, that the use starting from
ten years yields valid results. In our sample, children aged
10 years and above were asked to complete the JTCI, data
from 19 children were collected. Based on our hypotheses,
solely the subscales “Harm avoidance” and “Novelty
seeking” were analyzed.

Psychiatric classification according to DSM-IV-TR was
based on the K_SADS-PL (Kaufman et al. 1997; German
version by Delmo et al. 2001), as well as a developmental
history, playroom observation, and an extensive neurope-
diatric examination. All HCs underwent the same diag-
nostic assessment to rule out any psychiatric disorder.

Participants were excluded from the study if they had an
overall IQ below 80, evidence of a neurological disorder or
a past or current diagnosis of psychosis, mania, substance
abuse, pervasive developmental disorder, or a receptive
language disorder.

The study was carried out in accordance with the ethical
principles for the medical community regarding human
investigation (the latest version of the Declaration of
Helsinki). All subjects and their parents gave their written
informed consent, after receiving a comprehensive
description of the study protocol.

Data analysis and statistical tests

Data analysis was performed with the IBM SPSS Version
18 software package (IBM SPSS, Chicago). Demographic
and clinical data were evaluated using descriptive statistics.
Comparisons of the psychometric assessments were made
between the subjects and the HCs by means of ANCOVAs
with IQ as a covariate. Pearson’s correlations were calcu-
lated in the CD/ADHD-group between anxiety, selected
character traits, and the types of aggressive behavior.
Group comparisons were calculated for subjects in the
clinical group low (below 25th percentile) or high (above
75th percentile) in trait anxiety by means of Mann—
Whitney-U test. Effect sizes were calculated from z-scores.



Associations between trait anxiety and psychopathological characteristics

189

Results

Differences in the ADHD and CD symptom severity
scores in the clinical sample compared to the HC group
(for details, see Table 2) were significant with elevated
measures in the following scales: inattention, hyperac-
tivity, and impulsivity as indicated by parent ratings
(FBB HKS), CD symptomatology, reactive aggressive
behavior, proactive aggressive behavior, callous-unemo-
tional traits, narcissism, and impulsivity. The patients
with CD assessed themselves to be significantly more
anxious than did the HCs on the anxiety inventory
(STAIC). The parents of subjects with CD/ADHD rated
internalizing and anxious-depressive behavior of their
children higher than did the parents of the HC children.
Children in the clinical group showed elevated “Novelty
seeking” but equaled children in the HC group with
regard to harm avoidance.

When investigating correlates of trait anxiety of chil-
dren in the clinical group, associations were detected with
symptoms of the oppositional defiant disorder as well as
with harm avoidance. By trend, a correlation with reactive
aggression was found with medium effect sizes. Anxious
and depressive behavior, as rated by parents in the CBCL,

was associated with symptoms of oppositional defiant
disorder negatively related to callous-unemotional traits.
Marginally significant (P = 0.06) were a positive corre-
lation with reactive aggression. Correlations within the
HC group showed significant positive associations
between trait anxiety and harm avoidance only (r = 0.48;
P = 0.01).

Comparisons of patients low (n = 8) versus high
(n = 9) in trait anxiety yielded differences with regard to
harm avoidance, reactive aggression, and symptoms of
oppositional defiant disorder; all of them were being ele-
vated in the high anxiety group with large effect sizes. Post
hoc linear regression analyses were calculated for trait
anxiety. Harm avoidance and oppositional defiant symp-
toms were entered as factors in the model (n = 19) with
R*=0.55; F=98, P=0.002 and f-weights: Harm
avoidance ff = 0.42; P =0.033 and ODD f = 045,
P = 0.026. Further post hoc correlations were calculated
for the relationship of harm avoidance and (1) ODD-
Symptoms: r=044; P =006 (2) CD symptoms
r = 0.21; P = 0.37. Reactive aggression was associated with
(1) impulsivity as measured by FBB-HKS with r = 0.56;
P = 0.01 and with (2) harm avoidance: r = 0.45; P = 0.07
(Table 3).

Table 2 ANCOVA—ADHD/

Mean (SD) Mean (SD) F (df2)
CD and HC groups compared ADHD/CD HC
FBB_HKS sum score
Total 10.6 (6.0) 12 (2.2) 42 (e
Inattentive 5.8 (3.1) 1.0 (1.9) 28 3kskek
Hyperactive 2.6 (2.6) 0.2 (0.4) 15.0%%%*
Impulsive 2.2 (1.6) 0.1 (0.2) 32.9%:*%
FBB_SSV sum score
ODD 5.6 (2.4) 0.9 (1.6) 50.4%s%%
. CD 2.6 (2.5) 0.04 (0.2) 21,8k
CD conduct disorder, HC
healthy control, SD standard CBCL Subscales (T values)
deviation, FBB_HKS Internalizing problems 71.2 (8.7) 56.4 (8.9) 28 .9k
“Fremdbeurteilungsbogen Anxious/depressive behavior 71.6 (10.1) 56.3 (6.0) 30.6%**
Hyperkinetische Stoérung” .. . s
(German Parental and teacher Externalizing behavior 76.5 (7.3) 50.5 (8.0) 102.7
Report on ADHD symptoms), STAIC (sum score) 31.5 (7.5) 12.3 (6.7) 35.8%%*
FBB_SSV RPQ (sum score)
“Fremdbeurteilungsbogen Reactive 112 (5.8) 6.3 (2.6) 9 3w
Storung des Sozialverhaltens” p . 4543 16 (12 6.5%
(German Parental and teacher roactive S (4.3) 6(1.2) )
Report on CD symptoms), ODD APSD Subscales (T values)
oppositional defiant disorder, Callous-unemotional 66.0 (9.6) 48.5 (8.0) 27 4o
STAIC state-trait anxiety Narcissism 67.8 (13.2) 483 (6.2) 29 g
inventory, RPQ Reactive- o
Proactive Aggression Impulsivity 63.0 (10.2) 47.6 (7.3) 22 3ksksk
Questionnaire, APSD Antisocial Total 71.8 (10.9) 48.1 (6.7) 532k
Z rli’g:gsvicreenmﬁll);‘f’icei JTCI Harm avoidance (T values) 47.9 (12.1) 47.8 (8.0) 0.25
controlled for IQ Novelty seeking (T values) 50.5 (12.4) 44.1 (8.4) —21%

* P < 0.05; *** P <0.001
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Table 3 Correlates of trait anxiety and anxious-depressive behavior
in the ADHD/CD group

r p
Trait anxiety (STAIC)
Symptoms of ODD—sum score (FBB_SSV) 0.48 0.009
Symptoms of CD—sum score (FBB_SSV) 0.11 0.59
Reactive aggression (RPQ) 0.32 0.09
Proactive aggression (RPQ) 0.08 0.66
Harm avoidance (JTCI) 0.63 0.004
Novelty seeking (JTCI) —0.06 0.73
Callous-unemotional traits (APSD) —0.09 0.62
Anxious-depressive behavior (CBCL)
Symptoms of ODD—sum score (FBB_SSV) 0.55 0.004
Symptoms of CD—sum score (FBB_SSV) —-0.22 0.30
Reactive aggression (RPQ) 0.39 0.06
Proactive aggression (RPQ) 0.16 0.43
Harm avoidance (JTCI) 0.37 0.16
Novelty seeking (JTCI) 0.10 0.72
Callous-unemotional traits (APSD) —0.40 0.04
Group comparison high/low trait anxiety in CD/ADHD
Symptoms of ODD—sum score (FBB_SSV) 0.66 0.008
Symptoms of CD—sum score (FBB_SSV) 0.29 0.25
Reactive aggression (RPQ) 0.48 0.06
Proactive aggression (RPQ) 0.05 0.83
Novelty seeking (JTCI) 0.14 0.65
Harm avoidance (JTCI) 0.64 0.04
Callous-unemotional traits (APSD) 0.10 0.69
Impulsivity (FBB_HKS) 0.41 0.09
1Q 0.45 0.10
Age 0.01 0.96

CD conduct disorder, ODD oppositional defiant disorder, FBB_SSV
“Fremdbeurteilungsbogen Storung des Sozialverhaltens” (German
Parental and teacher Report on ADHD symptoms), STAIC state-trait
anxiety inventory, RPQ Reactive-Proactive Aggression Question-
naire, APSD antisocial process screening device, CBCL child
behavior checklist, JTCI junior temperament and character inventory

Discussion

The aim of the present study was to perform a detailed
psychometric characterization of children with the early-
onset subtype of CD and ADHD. The clinical sample was
characterized by significantly higher levels of anxiety,
aggressive behavior, and callous-unemotional traits than in
HC. According to our first hypothesis, trait anxiety was
positively associated with harm avoidance in the clinical
group. Given that this association was also found in HC,
we would speculate that trait anxiety and the temperament
scale harm avoidance show a high conceptual overlap.
Harm avoidance contains the subscales anticipatory worry,
fear of uncertainty, shyness, and fatigability that are closely
related to emotions known in anxiety.
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We further found a positive association between reactive
aggressive behavior and trait anxiety as well as parent-
rated anxiety on a marginally significant level, while no
interrelation with proactive aggression was found. This is
in agreement with former data, indicating that reactive
aggressive behavior is more closely associated with anxiety
symptoms than is proactive aggressive behavior (Dodge
et al. 1997; Vitaro et al. 2002). More recently, Marsee and
Weems (2008) found gender-associated differences indi-
cating that boys with high levels of anxiety were especially
characterized by high levels of reactive aggression. Of
note, in our sample, reactive aggression was also associated
with harm avoidance, strengthening the connection
between reactive aggression and anxiety-related traits.
Both anxiety and reactive aggression have similar corre-
lates, such as autonomic hyper arousal (Scarpa and Raine
2004; Fowles 2000). Correspondingly, data from an epi-
demiological investigation indicate a positive association
between reactive aggressive behavior and increased skin
conductance reactivity (Hubbard et al. 2002). Given that
former studies investigated community samples, the results
of the present study indicate for the first time (to our
knowledge) that this association also exists in hospitalized
children with the early-onset subtype of CD and ADHD.
Bubier and Drabick (2009) proposed a model of the eti-
ology of reactive aggression in which anxious children are
predisposed to experience negative emotions more fre-
quently and exhibit an impulsive response style that might
become automatic over time. Our results support this
hypothesis as reactive aggression was highly correlated
with impulsivity.

Anxiety was predominantly associated with oppositional
defiant disorder but not with symptoms of core conduct
behavior. The relationship between anxiety and opposi-
tional behavior has already been found in other clinical
samples with up to 40% of patients with ODD showing
clinical apparent anxiety (Garland and Garland 2001;
Rettew et al. 2004). Furthermore, it has been speculated
that “harm avoidance”, which is a core feature of anxiety
disorders, is more consistently related to ODD than to CD
(Drabick et al. 2008). Our data confirm this hypothesis,
though based on a small case number.

Our second assumption, that children with both CD and
reduced levels of anxiety would be characterized by pro-
active aggressive behavior and callous-unemotional traits,
was partially confirmed. While we found no significant
correlations between reduced levels of individual anxiety
and proactive aggressive behavior, the analyses of parent-
reported anxiety revealed that children with lower levels of
anxiety exhibited more callous-unemotional traits. Recent
longitudinal data have indicated that callous-unemotional
traits are a strong predictor of future antisocial behavior
and constitute an important risk factor for a negative
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outcome (for a review, see Lynam and Gudonis 2005).
Hence, our results might indicate that reduced levels of
anxiety are associated with risk factors for further antiso-
cial development.

Our negative results with respect to the association
between proactive aggressive behavior and low levels of
anxiety might be explained by methodological shortcomings.
One the one hand, the amount of anxiety was overall higher
in the clinical population than in healthy controls, indicating
that the number of patients with low or non-existent anxiety
was rather small. Of note, the sum score in the low anxiety
subgroup was still higher than mean sum scores of trait
anxiety in HC. On the other hand, it is known that proactive
aggression—especially when not accompanied by reactive
aggression—is rare in children. Previous studies that asses-
sed proactive aggressive behavior in children and adolescents
investigated larger community samples and could reveal a
small proportion of pure proactive aggression (Connor et al.
2004). To further investigate the association between pro-
active aggressive behavior and anxiety in clinical samples
with the early-onset subtype of CD, studies with larger
sample sizes will likely be necessary (Pliszka 2009).

Conclusions

Taken together, our data indicate that in comparison with
HC children, boys with the early-onset subtype of CD and
ADHD differ regarding both certain personality traits
(anxiety, novelty seeking, psychopathic traits) and the
subtypes of aggressive behavior and that anxiety represents
an important and easy means to differentiate within the
group. One subgroup with the early-onset type of CD is
more harm-avoidant, exhibits more reactive aggression,
and engages more frequently in ODD behavior. Another
subgroup shows less anxiety, but more callous-unemo-
tional traits. With respect to therapy, these different psy-
chopathological profiles should be taken into account as
children with higher levels of anxiety and frequent oppo-
sitional behavior might benefit from cognitive behavioral
therapies and parent management training (Kazdin and
Whitley 2006; for a review, see Vloet et al. 2010). Future
research is warranted with regard to the evaluation of
treatment strategies for patients high in anxiety as opposed
to those low in anxiety but elevated in psychopathic traits.

Limitations

Some limitations of our study need to be considered. First,
the sample size was quite small and conclusions should be
drawn with care. Second, because of the dominance of
antisocial behavior in males compared to females, we

started with the investigation into boys with CD. A detailed
psychometric characterization of girls with CD should be
performed in the future. Third, HCs differed from the
clinical group with regard to 1Q. Group comparisons were
controlled for this potentially confounding factor; still, the
influence is mathematically not eliminated completely and
results should be interpreted with care.
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