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Abstract

The aim of the present study was to examine whether there is a relation between a negative/aggressive
interpretation bias, different types of aggression, and callous-unemotional traits in (delinquent) juveniles. We
examined this research question in 2 different studies. The first study examines the relationship between a social
negative interpretation bias with different types of aggression and callous-unemotional traits in 42 juvenile delinquent
boys from a Juridical Youth Institution Centre and 29 healthy juvenile controls from a local high school in the
Netherlands. Results showed that a negative interpretation bias was related to callous-unemotional traits, but
specifically within the delinquent group. In the second study we examined this research question in more detail,
using 3 different groups and two different measurements of a negative and aggressive interpretation bias (i.e.,
explicit vs. implicit measurement, respectively). This second study included 88 male participants ranging from 13 to
25 years. Subjects were now recruited from a local high school (healthy controls), an education project (at risk
group) and from a Juridical Youth Institution (juvenile group). In the three different groups, there emerged different
meaningful correlates. While in the healthy control group there were no significant correlates of a negative
interpretation bias, for the two other groups some meaningful correlates were found. Within the at risk group, an
aggressive interpretation bias was related to reactive aggression. Within the delinquent group, a negative
interpretation bias was significantly related to reactive aggression, while an aggressive interpretation bias was
significantly related to proactive aggression. So over the two studies, specifically within the delinquent groups, a
negative interpretation bias seems positively related to aggression and callous-unemotional traits. These findings
might indicate that the tendency to make negative or aggressive interpretations of potential innocuous situations
might form an important mechanism underlying the relation between aggressive acts and the presence of elevated
aggression and callous unemotional traits.

Study 1

Introduction

According to the social information-processing model of Crick
and Dodge [1-3], aggressive behaviour arises from a tendency to 6. Behavioural action
interpret other people’s intentions as hostile and aggressive. This \ /
tendency is also present in ambiguous, non-provoking or threatening
situations, were others’ intentions are benign [4-6]. This tendency is
labelled as Hostile Attribution Bias and relates to incorrect Y —— T T

interpretation within social situations, which is step 2 of the social
information processing model of Crick and Dodge [1]. Step 1 of this

model includes Coding information and step 2 includes the b

interpretation of cues from the environment. Step 3 comprises of goal
clarification, followed by step 4, generating different response
possibilities. Step 5 involves evaluating and selecting certain response Figure 1: Model of Social Informational Processing adapted from
possibilities followed by the last step, translating the selected response Crick and Dodge, 1994.

to behavioural actions [2]. These steps are not so much a conscious
process, but appear on an unconscious level [2,7].
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In a study by [8], there was a significant relationship between a
hostile attribution bias and aggressive behaviour. One subdivision of
aggression often reported in the literature, is between proactive and
reactive aggression [1,9,10]. Reactive aggression is characterized by
impulsivity and aggression in reactions to real or imaginary threat,
provocation, or frustration [1]. This is the type of aggression, which
according to the frustration-aggression model of Berkowitz [11], is
explained by an inner frustration leading to aggression and hostility. In
contrast, proactive aggression constitutes instrumental, predatory
characteristics and is not a response to provocation but a way to reach
a certain goal [1,9]. Individuals characterized by this type of aggression
expect their behaviour to lead to positive advances and are not engaged
in possible negative consequences of their behaviour for others [3].
During different steps of the social information-processing model
certain biases are expected to cause different types of aggression.
Research has demonstrated that incorrect encoding and incorrect
interpretation (step 1 and 2) relate to reactive aggression [1,3,12,13],
while proactive aggression relates more to the formulation of atypical
interaction goals (Step 3) [14], generating aggressive strategies (step 4)
[12], generating a limited diversity of strategies (Step 5) [15], and a
positive evaluation of using aggressive behaviour (Step 6) [16].
Research in children has shown that reactive aggression relates
positively to a hostile interpretation bias, while proactive aggression
relates negatively with a hostile interpretation bias [1,13,17].
Furthermore, several studies reported that proactive aggression, but
not reactive aggression, relates to psychopathic traits [9,18,19]. This is
a corresponding finding with a study by [20] demonstrating that
children with psychopathic traits show more proactive aggression [21].
An important dimension of psychopathy is the presence of callous,
unemotional characteristics, so called Callous-Unemotional (CU)-
traits. Individuals characterized by these traits are cold, callous, and
lack moral emotions like regret, shame, and remorse [22]. Studies
regarding the relationship between these CU-traits and negative
interpretation bias are sparse. One study reported CU-traits to have an
unique and strong association with aggressive responses [23]. The first
study is a first and modest step to examine the relationship between
negative interpretation bias, types of aggression (reactive versus
proactive), and CU-traits in (delinquent) juvenile boys.

Method

Participants

The total sample consisted of 57 Dutch adolescent boys who ranged
in age from 13 to 20 years (M= 15.46, SD= 1.53). The first group
(n=28), consisting of delinquent juveniles had a mean age of 15.93
(SD=1.76) years, and were recruited from the Juridical Youth
Institution Stichting Jeugdzorg Sint Joseph, located in Cadier en Keer,
the Netherlands. Participation was voluntary with random sampling. If
participants were not meeting the exclusion criteria, and had a
conviction for committing one or more crimes, they were included for
the study. Response rate was about 35%. Since this group included only
boys, within the control group, only boys were included too. Boys with
a criminal history were excluded from the second group. The second
group (n=29) consisted of healthy control juveniles from a local high
school (Stella Maris high school, also located in the south of the
Netherlands), and had a mean age of 14.66 (SD=1.04) years. This
school was selected because they are situated near to the Juridical
Youth Institution. Exclusion criteria for both groups included severe
difficulties in understanding the Dutch language or severe psychiatric
impairment (substance abuse or an acute psychosis). Participants were

also excluded if written and informed consent from both the juvenile
and one of the parents or legal guardian could not be obtained. The
educational level of the delinquent and control group was highly
comparable. However, the delinquent juveniles were slightly, but
significantly older than the control group [t(55)=3.33; p<.05]. Since
analyses controlling for age did not lead to different results, age is not
controlled for in further analyses.

Measures

The negative interpretation questionnaire

The Negative Interpretation Questionnaire (NIQ) is an explicit
measure to examine interpretations within ambiguous social situations
[24], modified this questionnaire, based on the interpretation
questionnaire developed by [25]. The original version of the NIQ was
in English. For the present study a Dutch translation was used. Since
the original NIQ was used for an adult population some of the items of
the original NIQ were adjusted in order to make the questionnaire
suitable for juveniles with approval of the author of the original NIQ.
The NIQ has proven in earlier research to be a reliable and valid
instrument with a good internal consistency (alpha=0.88), [24]. In the
current study the internal consistency was also adequate (alpha=0.77).
The NIQ consists of 22 scenarios, which can be divided into direct
social interactions (15 items), for example, “You walk on the street and
you pass a group of people talking. They start laughing when you pass
them,” or not involving a direct social interaction (7 items) “You come
home and find a note in your mailbox” In each scenario, participants
are provided with three alternative interpretations of that particular
scenario. There is a positive interpretation (“They like the way you are
dressed”), a negative interpretation (“They are making fun of you”)
and a neutral interpretation (“One of them just told a joke”). Subjects
were asked to rate the three alternative interpretations in the order that
they are most likely to come to mind. The most likely interpretation
was rated with “1%, the second most likely interpretation was rated with
“2% and the least likely interpretation was rated with “3”. Only scores
on the negative interpretations are summed in order to achieve a Total
Score. Scores can range between 22 and 66. Therefore, the lower the
score on this questionnaire, the higher the negative interpretation bias.

Reactive-proactive aggression questionnaire

Adrian Raine [26] originally developed The Reactive Proactive
Questionnaire (RPQ), which measures two important types of
aggression; reactive, impulsive aggression and proactive, instrumental
aggression. For the present study, we used the Dutch translation of the
RPQ [27]. The RPQ can be applied to anyone with the reading level of
an 8-year-old child. The questionnaire consists of 23 items, of which 12
items are proactive (e.g., “How often did you have fights to show who
was on top’) and 11 items are reactive (e.g., “How often have you
damaged things because you felt angry”). The items of the RPQ reflect
either physical or verbal aggression and include the motivation and
situational context for the aggression. Answers are given on a 3-point
scale where O=never, 1=sometimes and 2=often. Scores are calculated
on a proactive, a reactive and a total scale. The total scale consists of
the summed total of the proactive and reactive subscales. The total
score can range from 0 to 46. The RPQ has proven in earlier research
to be a reliable and valid instrument [26,27]. The RPQ also had good
internal consistency (alpha=0.85). In the current study the internal
consistency has also proven to be good (alpha=0.87).
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Inventory of callous-unemotional traits

In order to have a reliable and valid assessment to measure Callous
Unemotional Traits, [28] developed a self-report measure called the
Inventory of Callous-Unemotional Traits (ICU). The ICU consists of
24 items that can be divided into 3 different subscales. Research
showed that three factors underlie the ICU, which relate to a higher-
order callous-unemotional dimension. These include Callousness (e.g.,
“I do not care about doing things well”), Unemotional (e.g., “I express
my feelings openly”; reversed coded) and Uncaring (e.g., “I work hard
on everything I do” (reversed coded)) traits. As assessed by the ICU,
CU traits were associated with aggression, delinquency and both
psycho physiological and self-report indices of emotional reactivity
[22,28]. All of the items on the ICU can be scored on a 4-point scale
where 0= not at all true, l1=sometimes true, 2=almost true and
3=absolutely true. Scores can be most reliable interpreted on the total
score [29]. The total score ranges between 0 to 72, in which the higher
the score, the more CU traits present. The ICU has proven in earlier
research to be a reliable and valid instrument with good internal
consistency (alpha=0.86), [28,29]. In the current study the Dutch
translation of the ICU [30] was used. Internal consistency in the
present sample has proven to be good (alpha=0.77).

Procedure

The study was approved by the Ethical Committee Psychology of
Maastricht University. All 57 participants where personally asked by
the researcher if they wanted to participate in this study. After
informed consent was obtained from the participant as well as the
parent(s) or legal guardian, each eligible participant was asked to fill
out the 3 questionnaires and some general questions (age, education).
Questionnaires were counterbalanced in order to minimize an order-
effect.

Within the delinquent group, participants were tested individually
in one session of about 30 minutes. The questionnaires were
administered in a quiet room with only chairs, a table and paper and
pencil tests. They filled in the questionnaires under the supervision of
the researcher who was available for questions or explanation during
the session. Within the healthy controls group, participants were asked
to fill out the questionnaires in small groups of 3 participants during a
30 minute session in an empty classroom under the supervision of the
researcher. After completing the questionnaires, participants received a
chocolate bar as a reward for their efforts.

Statistical Analyses

First, normality of the variables was examined using Skewness and
Kurtosis. All variables were in the normal range between 1 and -1.
Secondly, in order to compare the groups on the Negative
Interpretation Bias (NIB), Type of Aggression and Callous-
Unemotional Traits (CU-traits), independent T-tests were performed.
Thirdly, to be able to examine the relationship between the variables, a
correlational analysis was performed between NIB, Type of aggression,
and CU-traits. This was done for the total sample. Additionally, since
we were mainly interested in relationships of a NIB with specific
characteristics (callousness and aggression), and whether this

1

relationship would be different within the groups (delinquents and
healthy controls), correlational analysis was performed for the groups
separately!. In case of significance, Cohen’s d is reported. All statistical
analyses were performed using SPSS version 21 (e.g., IBM, 2012).

Results

As to the Total Score on the NIB, results showed that the delinquent
group had significant higher score, indicating that the control group
had more negative interpretation bias [t(55)=3.21; p<.001; d=.82].
However, this difference was found to be specific for situations
describing direct social interactions [t(55)=3.73; p<.001; d=.81],
whereas there were no group differences on the items not involving a
social interaction [t(55)=.93; p=.36].

As to the types of aggression, delinquents demonstrated both
significantly higher reactive [t(55)=2.28; p<.05; d=.60] as well as
proactive aggression scores [t(55)=2.43; p<.05; d=.53]. On the ICU,
there were no significant group differences [t(55)=.29; p=.77]; see
Table 1 for the means and SD’s.

NIB RA PA CU-traits
Controls 41.76 7.93 3.34 27.9
-5.38 -3.29 -2.77 -8.64

Table 1: Means and SD’s on the Negative Interpretation Bias (NIB),
Reactive Aggression (RA), Proactive Aggression (PA), and Callous
Unemotional traits (CU-traits; N=57).

To examine the relationship between a NIB, Type of Aggression
and CU-traits, a correlational analysis was performed. For the total
group, there was a significant correlation between a NIB and CU-traits
[r=-.39; p<.01]. Types of aggression were not significantly related to a
NIB [all r's > -.09; all ps > .36]. To investigate whether these
relationships were different for the two groups, correlational analysis
was done separately. See Table 2 for the results.

RA PA CU-traits

Controls NIB -.10 -.06 -.19

RA - .65** .25

PA .65** - A41*
Delinquents NIB -.31 -.39* -.60**

RA - .54** .06

PA .54** - .26
Note: *:p<.05; **:p<.01

Table 2: Correlational analysis between Negative Interpretation Bias
(NIB), Reactive Aggression (RA), Proactive Aggression (PA), and
Callous Unemotional traits (CU-traits) for the control group (n=29)
and delinquent group (n=28) separately.

Although it would also be interesting to examine predictors of a NIB within the total sample, the main goal of the current study was to

examine relations between NIB and certain characteristics. Moreover, while comparing the predictive value of e.g. both aggression types
and personality characteristics could have the advantage to be able to draw specific conclusions, some authors have cautioned against such
an approach because of the difficulty of understanding what these unique variables represent [31].
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As can be seen from Table 2, proactive aggression and CU-traits
were both significantly related to a NIB, but only within the delinquent
group. In the control group, a NIB was not significantly related to
either types of aggression, nor CU-traits. To examine whether this
pattern was also found when splitting the items of the NIB into those
involving social versus not social interactions, a correlational analysis
was performed for these set of items separately. As can be seen from
Table 3, CU-traits were still significantly correlated with both types of
ambiguous situations, while proactive aggression was only significantly
related to ambiguous situations not involving a social interaction.

RA PA CU-traits
Controls Social -.18 -.18 -.14
Not social .08 -.18 -.15
Delinquents Social -.28 -.33 =57
Not social -.28 -.40* =51
Note: *:p<.05; **:p<.01

Table 3: Correlational analysis between Negative Interpretation Bias
(NIB) items involving social and not social interactions, Reactive
Aggression (RA), Proactive Aggression (PA), and Callous Unemotional
traits (CU-traits) for the control group (n=29) and delinquent group
(n=28) separately.

To examine whether the combination of being a delinquent and
having high CU-traits is more related to a NIB than being a delinquent
with low CU-traits, median split of the ICU was used to split the
groups in high versus low CU traits. As can be seen from figure 2,
within the control group, having high or low CU-traits does not
influence their NIB. However, the CU traits seemed especially
important in the combination with delinquency. So although controls
show lower NIB scores (indicating a higher NIB), it is especially the
combination of being a delinquent and having high CU-traits, which
relates to a higher NIB, while the controls showed the same NIB
regardless of their CU-traits.

This is supported by the independent t-test, showing that there was
no significant difference between healthy controls with and without
CU-traits regarding their NIB [t(27)=.40; p=.69], while delinquents
with CU traits showed significant lower NIB scores (a higher NIB) as
compared to delinquents without CU traits [t(26)=3.45; p<.05]. There
were no significant group differences regarding NIB when looking at
high versus low reactive and proactive aggression [all t's 1.39; all p’s > .
17].

Figure 2: NIB for Delinquents and Healthy Controls varying in their
levels of CU-traits.

Conclusion

In general, for all participants, it can be concluded that the presence
of callous, indifference, unemotional personality traits, make
individuals vulnerable to interpret the world as a hostile place (they do
not like me; people are against me). Although CU-traits do not
significantly differ between the juvenile delinquent and control group,
only within the juvenile delinquent group, these CU-traits were

significantly related to a NIB, while this was not the case within the
healthy controls sample. Consequently, CU traits seemed especially
relevant in combination with delinquency regarding the interpretation
of ambiguous situations as negative. However, also healthy controls
high on CU-traits demonstrated high NIB. One explanation for the
finding of higher NIB in healthy controls as compared to delinquents
could be that during puberty, adolescents in general may be vulnerable
to social evaluations. Indeed, the higher NIB in the healthy control
group, was specifically for ambiguous situations describing social
interactions. However, this NIB was not found to be related to types of
aggression or CU-traits within the healthy controls.

Another explanation for the finding of similar bias in both groups
might be that the explicit measure (self-report questionnaire format)
left room for social desirable answers, especially within the delinquent
sample [32]. Therefore, in the follow-up study, besides the
measurement of the NIB, an implicit instrument was administered
measuring an aggressive interpretation bias.

Study 2

Introduction

In the former study, especially high CU-traits in combination with
delinquency predicted a tendency to interpret information negatively.
Neither reactive nor proactive aggression was related to a negative
interpretation bias. The above mentioned study used only one measure
of negative interpretation bias. This measure was an explicit
instrument in which participants were asked to indicate how they
would interpret certain situations. In order to measure an
interpretation bias less obviously, an implicit measure of an aggressive
interpretation bias may be more informative. Former studies using
such an implicit measure of an interpretation bias have been
performed within anxiety research [33]. However, studies using an
implicit measure of aggression within juvenile participants varying in
their levels of delinquency have not been performed yet. Therefore, the
present study examines not only a negative but also an aggressive
interpretation bias using both an explicit as well as an implicit
instrument in a healthy control, an at risk group, and a delinquent
group of juveniles. Again, as with study 1, we were mainly interested in
the relationship of these NIB and AIB within different groups.

Method

Participants

The second study included 88 male participants ranging from 13 to
25 years. The subjects were recruited at 3 different sites. First, 20
adolescents were enrolled from a high school in the surrounding area
of Maastricht, the Netherlands, who had never spent any time in a
juvenile correctional institution. This sample was selected because the
schools were situated in the South of the Netherlands, were the study
was conducted, and was the healthy control sample with a mean age of
14 years (ranging from 12 to 17, SD=1.47). The researcher presented
the study before the classroom after which participants could indicate
whether they were willing to participate in the current study. Sampling
was random and it was emphasized that participation was voluntary.
Secondly, 19 young adults were recruited from several educational
projects in Eindhoven, the Netherlands. These educational projects are
created for adolescents and young adults who dropped out of high
school, thereby not able to finish school and have also not pursued any
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further education. Since they have no education, these individuals are
often unable to find employment and to build a successful career. The
reasons they dropped out of school, often have to do with borderline
criminal behavior (such as vandalism). Because of their behavior, these
individuals were not able to function in a normal way at high school.
However, these subjects have never spent any time in a juvenile or
adult correctional institution. The educational projects therefore
include training, schooling and supervision for future internships.
Again, the researcher introduced the study in front of a class after
which individuals could sign up for participation. Sampling was
random, as long as participants did not meet the exclusion criteria.
Since these individuals do show problem behavior, this group was
labeled the at risk group, with a mean age of 20 years (ranging from 17
to 25, SD=2.29). Thirdly, 49 adolescents were enrolled from a Juridical
Youth Institution called Stichting Jeugdzorg Sint Joseph, located in
Cadier en Keer, the Netherlands. The researcher explained the study to
groups of 8 juveniles after which they could indicate whether they were
willing to participate. Sampling was random and voluntary. Individuals
from this group have all committed a criminal offence and are
therefore labeled the delinquent group, with a mean age of 16 years
(ranging from 13 to 21, SD= 1.71).

The three research groups differed significantly in age [F
(4,162)=15.95, p<.01]. However, controlling for age in further analyses
did not influence the results. Therefore, age was not controlled for in
all subsequent analyses.

Measures

The negative interpretation questionnaire

This questionnaire is the same instrument as used in the first study
and is used to assess if subjects have the tendency to negatively
interpret ambiguous social situations (see study 1). Some items were
not relevant for youth samples, and therefore, in this second study,
these 3 items were excluded from the NIB resulting in a questionnaire
of 19 items. The Negative Interpretation Questionnaire is an explicit
measure to test the negative interpretation bias in social and non-social
contexts.

Aggressive Interpretation Task

The Aggressive Interpretation-task was designed to measure a
possible interpretation bias towards aggression. The interpretation bias
is assessed with an ambiguous homograph priming task, which was
first used in prior studies aiming to assess anxiety-related
interpretations [34], but was later modified for the purpose of the
present study. In this task, participants have to decide whether a string
of letters is either an existing or a non-existing Dutch word (nonword).
Before a subject has to decide whether the string of letters is a word or
a nonword, the subjects are primed with an ambiguous word (e.g.,
beat). Then, 750 ms after the presentation of the prime word, a word
from one of three conditions follows the prime. The word “beat” can be
followed by “exceed” or “music” (not relevant because it is not
aggressively related, but it is semantically related), it can be followed by
“chair” (not relevant and not semantically related), or it can be
followed by “hit” (both relevant and semantically related). The word
“beat” can also be followed by a nonword (e.g., frbuk) in the control

2

leaving 21 words useful for this task.

condition. Now it is all about how fast a participant makes the decision
whether the letter string that is presented (music, chair, hit or frbuk), is
a real word or a nonword. Both the accuracy of these lexical decisions
as well as the reaction times are recorded. The theory behind this task
is that a person with an aggressive bias will make the decision
regarding a word vs nonword faster if the word includes a relevant as
well as semantically related content (i.e., “hit”) as compared to the
decision about the words “chair” or “music”. Interpretation bias is
derived from the difference score of reaction times to not aggression
relevant and aggression relevant semantically related words following
ambiguous aggression primes. Positive difference scores are then
indicative of aggressive interpretation bias.

The task consists out of 84 trials. This means that 84 prime-target
word pairs are shown, containing a total of 168 words. There are 21
critical trials included in the task, which were selected from a previous
pilot study?. These 21 critical trials were subdivided into seven critical
trials in each condition, with exception to the control condition. The
critical word pairs were distributed over three different word lists.
These three lists led to three conditions of the task. All three conditions
contained the same 21 critical ambiguous prime words, but the target
words that followed the primes were counterbalanced over the three
conditions. This led to each task condition consisting of seven relevant-
related prime target pairs, seven not relevant-related prime target pairs
and seven unrelated prime target pairs (e.g., the prime “beat” was
followed by the relevant-related target “hit” for one-third of all
participants, by the not relevant-related target “music” by one-third of
participants and by the word “chair” by the final third of participants).

Next, neutral filler tasks were incorporated in the task to make sure
that the actual goal of the task was not transparent to the participants.
Subjects had to be under the impression that they are completing a
lexical decision task, not that they are being assessed for their reactions
to aggression-related ambiguity. To make sure that equal proportions
of unrelated and related targets in the task are preserved, seven
ambiguous words with a neutral related word and 14 ambiguous
primes with unrelated target words were added.

The Aggressive Interpretation task is an implicit task to measure a
possible aggressive interpretation bias (AIB), since participants are not
aware of what is being measured. Thus, to maintain the idea that the
subjects are completing a lexical decision task, 42 prime target pairs
were added to the task, in which the prime was an ambiguous neutral
word and the target was a nonword. This way, the proportion of
nonwords is kept equal to the proportion of real words. Subjects were
instructed to respond as quickly and accurately as possible. If the
participant decided that the stimulus was a real word, he was asked to
push “P” on the computer keyboard with his right hand. If he decided
that it was not a real word, he had to push “Q” with his left hand. The
participants were first given a practice session to help them get a better
understanding of the task. After the practice session, the actual
experiment began.

Reactive-proactive aggression questionnaire

The Reactive-Proactive Aggressive Questionnaire (Raine et. al.,
2006) was used to assess reactive and proactive aggression [27].

45 Ambiguous words were rated by 43 participants. Only those words with an aggressive rating above 80% were included in this task,
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Psychopathic personality inventory

The Psychopathic Personality Inventory (PPI), [35], is a self-report
questionnaire to measure psychopathic traits. The PPI consists of 187
items which are divided into eight subscales. The eight subscales are:
Machiavellian Egocentricity (30 items), Social Potency (24 items),
Coldheartedness (21 items), Carefree Nonplanfulness (20 items),
Fearlessness (19 items), Blame Externalization (18 items), Impulsive
Nonconformity (17 items), and Stress Immunity (11 items). The
questionnaire includes a 4-point scale (1=false, 2=mostly false,
3=mostly true, and 4=true), with a maximum total score of 652 and a
minimal Total score of 163. Twenty four items are not included in the
total score. The internal consistency of the PPI is good, with Cronbach’s
alphas ranging from 0.90 to 0.93 [35,36]. The Dutch version of the PPI
was used [37].

Procedure

The study was approved by the Ethical Committee Psychology of
Maastricht University as well as by the scientific committee of the
Juridical Youth Center (Stichting Jeugdzorg Sint Joseph).

All participants were verbally and by means of written instructions,
informed about the study. When the subjects agreed to participate in
the study, they were asked to sign an informed consent. In case the
individual was younger than 18 years, their parents or legal guardian
were addressed to sign an informed consent as well. Individuals were
explained that participation in the present study was voluntary and
anonymous and that they were allowed to stop at any time during the
study, without having to explain why they chose to stop. All
participants were compensated for participation.

The general procedure for the three different groups was the same,
in which the information was given to the participants and they signed
the informed consent, some biographical information was asked at the
beginning of every trial. This biographical data included age, (possible)
criminal history, and level of education. Next, computer tasks or
questionnaires were administered. Computer tasks and questionnaires
were counterbalanced. Participants were also administered a selective
attention task (Dot Probe), but since results of this task were not
interpretable, these data are not included in the ms. Participants were
tested individually in a room which consisted only of a table, chairs
and a laptop. Participants completed all tests within approximately 60
minutes.

Statistical analyses

For the computer task, only correct responses to word trials were
considered in analyses. To examine differences between the three
groups regarding types of aggression, psychopathic traits, and
interpretation biases, One Way ANOVA’s with follow-up T-tests were
performed. In order to investigate the relationship between types of
aggression, psychopathic traits, and interpretation biases, correlational
analyses for separate groups were performed. In case of significance,
Cohend is reported. All statistical analyses were performed using SPSS
version 21 (e.g., IBI, 2012).

Results

Overall results showed that there were significant differences
between the three groups regarding reactive aggression [F(2,76)=5.35;
p<.01], proactive aggression [F(2,76)=12.06; p<.001], and
psychopathic characteristics [F(2,76)=163.92; p<0.01]. Post Hoc

comparisons showed that the difference in reactive aggression was due
to the delinquent group having higher scores than the healthy controls
[t(58)=3.33; p<.001; d=.87]. There were no significant differences
between the at risk group and the delinquent group [p=.28], or
between the at risk group and the healthy controls [p=.07]. Regarding
proactive aggression, differences were due to the high scores of the
delinquent group versus the at risk group [t(57)=1.10; p<.05; d=.29],
the delinquent group versus the healthy controls [t(58)=4.85; p<.001;
d=1.27], and the at risk group scoring higher than the healthy controls
[t(37)=1.85); p<.05; d=.61]. For the psychopathic traits, significant
group differences were due to the at risk group scoring significantly
higher than the delinquent group [t(66)=16.49; p<.001; d=4.06], and
the healthy controls [t(37)=14.07; p<.001; d=4.63]. There were no
significant differences between the delinquent group and the healthy
controls [t(67)=.35; p=.73]. Regarding the Interpretation Biases, group
differences were also significant [F(2,80)=5.99; p<.01] for the Negative
Interpretation Bias (NIB), but not for the Aggression Interpretation
Bias (AIB) [F(2,80)=2.05; p=.14]. Differences on the NIB were due to
the healthy controls showing more negative interpretation bias as
compared to the delinquent group [t(66)=3.15; p<.001; d=.78]. There
were no significant differences regarding a NIB between healthy
controls and the at risk group [t(36)=1.29); p=.21], and the at risk
group versus the delinquent group [t(64)=1.51; p=.14]. However, for
the NIB-items not involving a social interaction, delinquents had less
NIB as compared to the at risk group [t(64)=4.73; p=.000; d=1.18]. No
significant differences were found for the NIB-items involving social
interaction [t(64)=-.19; p=.85]. Table 4 shows the mean and SD’s of the
different groups.

RA PA PP- Negative Aggression
traits Interpretation Interpretation
Bias Task
Healthy 860 | 230 |229.30 | 4255 32.68
Controls | 3 95y | (2.05)| (20.52) | (6.44) (152.59)
At Risk| 11.16 | 500 | 388.68 | 45.17 62.42
Group (4.67) | (4.29)| (46.12) | (6.03) (122.80)
Delinquents | 12.55 | 7.88 | 230.35 | 48.07 -10.92
(4.50) | (4.91)] (31.19) | (5.93) (134.98)

Table 4: Means and SD’s of Reactive Aggression (RA), Proactive
Aggression (PA), Psychopathic (PP-)-traits, Negative Interpretation
Bias and Aggressive Interpretation Bias (N=88; for the RPQ N=79).

To investigate the relationship between a NIB, AIB, Type of
Aggression, and CU-traits, a correlational analysis was performed. For
the total group, there were no significant correlations [all r's<.18; all ps
> .10]. To examine whether these relationships were different for the
three groups, correlational analysis was done separately. See Table 5 for
the results.

NIB AIB PA RA
Controls NIB - .05 -40 -43
AIB .05 - -.02 -29
PA -.40 -.02 - -.02
RA -43 -29 -.02 -
PP-traits 14 -41 -41 .08
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At Risk NIB - -23 -1 -.38
AIB -23 - 44 .56*
PA -1 44 - 81+
RA -.38 .56* 81+ -
PP-traits -.05 -10 49* .34

Delinquents NIB - -1 -.18 -.32%
AIB -1 - .32* 27
PA -18 .32* - .32%
RA -.32* .27 .32* -
PP-traits -.37* .25 .64** .60**

Note: *: p<.05; **: p<.01

Table 5: Correlational analysis separated by group between Reactive
Aggression (RA), Proactive Aggression (PA), Psychopathic-traits (PP-
traits), Negative Interpretation Bias (NIB), and Aggressive
Interpretation Bias (AIB)

The correlational analysis for the three groups showed that within
the healthy controls, there were again no significant correlates of a
negative and an aggressive interpretation bias. Furthermore, within the
at risk group an aggressive interpretation bias was found to be
significantly related to reactive aggression. Within the delinquent
group a negative interpretation bias was significantly related to reactive
aggression, while an aggressive interpretation bias was significantly
related to proactive aggression (Table 5).

Conclusion

The AIB was differentially related to type of aggression depending
on group. In other words, for the at risk group the AIB was related to
reactive aggression, while for the delinquent group the AIB was related
to proactive aggression. So being a reactive non-criminal juvenile, or
being a delinquent juvenile with proactive aggressive traits is
associated with an aggressive interpretation bias of verbal ambiguous
stimuli. Furthermore, the explicit interpretation bias regarding
negative situations (NIB) was related to reactive aggression within the
delinquent group. So types of aggression are differentially related to a
NIB and an AIB within the delinquent sample. No relationship with
either, negative, nor aggressive interpretation bias emerged within the
healthy control group.

General Discussion

The present study examined Negative and Aggressive Interpretation
Bias in healthy, at-risk and delinquent juvenile samples varying in their
level of callous unemotional or psychopathic traits.

Based on the Social Information Model of [1], it was expected that a
negative interpretation bias would mostly be related to reactive
aggression. In the first study, results show that a negative interpretation
bias was related to delinquency in combination with Callous-
Unemotional traits. Although this finding contradicts with what one
would expect based on the relationship with reactive aggression and
inaccurate coding and interpretation of social information [1,13,17], it
actually makes sense that especially delinquents high on Callous

Unemotional traits tend to view the world as a hostile, negative place.
For instance, prior research has demonstrated that children with a
combination of externalizing problems and high levels of these CU-
traits seem to show a more severe, stable, and aggressive pattern of
behavior than other youths with externalizing disorders [38]. More
importantly, children with externalizing disorders with and without
CU traits show very different patterns of emotional processing [39].
Specifically, those children and adolescents with externalizing
disorders who are also high on CU traits show problems recognizing
negative emotions and show blunted responses to negative emotional
stimuli [20,40-43]. Therefore, the finding that a NIB was related to a
combination of delinquency and CU traits is in line with their failure
of correctly recognizing emotional social information.

In line with the results of the first study, the second study also found
a relationship between a NIB and psychopathic traits in delinquent
juveniles. This relationship was especially true for explicit social
information (NIB) and not for implicit aggressive verbal information
(AIB). It seems that juvenile delinquents high on callous unemotional
psychopathic traits, tend to negatively interpreted ambiguous social
information. Along this line of results, research has demonstrated that
juvenile delinquents high on psychopathic traits use cognitive
distortions like blaming others [44]. In their view, others are hostile,
against them, making their lives miserable, and are therefore to blame
for their aggressive acts. Psychopathic juvenile delinquents do have
moral knowledge of right and wrong [45], but tend to interpret social
information negatively, and may consequently use cognitive distortions
to ease their conscience [45]. Consequently, juvenile delinquents high
on callous psychopathic traits, fail to recognize other persons’
intentions adequately, therefore behaving antisocial themselves [1]
despite their knowledge of moral rules and values [45]. Interestingly,
the AIB was related to both types of aggression within the risk and
delinquent group. More specifically, within the delinquent sample, an
AIB was related to proactive aggression while this AIB within the risk
group was associated with reactive aggression. So depending of the
severity of delinquency, an AIB related differentially to these two types
of aggression. An interpretation bias for aggression within less severe
delinquency (at risk group) related as expected according to the theory
of [1], to reactive aggression. In contrast, this bias related to
instrumental, proactive, predatory aggression, a type of aggression
relating more to psychopathic characteristics [9], in the more severe
delinquent group. Perhaps this finding may be due to the outcomes of
the delinquent group scoring significantly higher on proactive
aggression, while they were equally reactive aggressive as compared to
the at risk group. Within the delinquent group, proactive aggression
was more related to an aggression bias, while reactive aggression
related more to a tendency to interpret social ambiguous situations as
negative. Earlier studies have demonstrated that especially proactive
aggression relates to psychopathology [46-48]. Therefore the
delinquent group may constitute a more psychiatric group of
delinquents in which proactive aggression is especially related to an
aggressive interpretation bias. Future research might explore the
relationship between reactive aggression and an AIB in juvenile
delinquents, before and after an anger provocation to examine more
precisely the contribution of different types of aggression (reactive
versus proactive) in relation to an aggressive interpretation bias.

The current findings may have some implications for clinical
practice. Some aggressive juveniles view the world as hostile and
negative, in which others are against them, accordingly act aggressive
themselves [1]. It seems important to teach these individuals to
interpreted certain situations differently. For instance, interventions
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focusing on changing these cognitive distortions may be more effective
then to teach these individuals the differences between good and bad.
Indeed, several studies showed a discrepancy between cognition
(knowing the difference between right and wrong) and behavior
(nevertheless behaving aggressively, e.g., [49,50]. In order to recognize
and internalize consequences of one’s behaviour, one must first restore
self-esteem and self-worth [51]. Treatment should therefore focus on
restoring self-esteem to improve behavioural evaluation eventually
leading to more adequate interpretations of one’s surroundings.

The current results have to be seen in light of some limitations. First,
groups were relatively small and therefore one must beware of
generalization of the results. In line with this, the survey of the current
study was quite long, which might have caused low response rate.
However, Cohen’s d were generally moderate to large, indicating that
effect size was good. Secondly, with exception of the computer task,
instruments were mainly self-reports. Research has shown that
especially within forensic samples, self-report might not be the most
reliable method of assessment [32,51]. Therefore, future research
regarding negative and aggressive interpretation bias might include
more implicit, real life measurements. Thirdly, the reactive aggression
scale is part of a self-report questionnaire, which does not evoke
emotional responses or cognitions in real life [3]. Future research
might focus on more real life provocation methods, for instance using
Virtual Reality techniques.

In sum, both current studies report a relationship between NIB with
CU-traits (study 1) and Psychopathic-traits (study 2). Previous
research demonstrated that callous-unemotional psychopathic
delinquents tend to use lower moral reasoning patterns (i.e., cognitive
distortions) [45]. The current results add up to that in the sense that a
NIB may justify their own behavior (the world is against me, therefore
I act aggressively), regardless of the type of aggression being used.
Interestingly, healthy controls demonstrated more NIB in both studies,
but there were no meaningful personality correlates of a NIB (studyl
and 2) and AIB (study 2) within this group. The finding that certain
characteristics were related to certain interpretation biases within at
risk and delinquent samples, indicate that such biases may be a
steering mechanism for aggressive, antisocial behavior. Of course, the
current study did not examine causality, and therefore the possibility
that the combination of certain personality traits with aggressive
behavior may lead to such negative/aggressive interpretation biases
cannot be ruled out. However, previous research has already
demonstrated that cognitive mechanisms such as an Interpretation
Bias, can guide problematic behavior [52]. In line with this
assumption, the current results showed that a NIB and AIB seem
important mechanisms in especially antisocial individuals (at risk and
delinquent samples) in relationship to personality traits and aggressive
behavior.
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