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aggression
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Abstract

It is known from earlier studies that children wtbychiatric disorders, like ADHD and ODD, show
alterations in reward- and punishment sensitiRgactive and proactive aggression frequently oiccur
those disorders, and therefore altered rewardpanghment sensitivity may be associated with these
behaviours as well. This study investigated thati@hship between reward- and punishment sengitivit
and reactive and proactive aggression in a sanif@8xoboys (mean age 14,5 years). In addition the
effectiveness of the behavioural therapeutic progkéinder Boos en Opstandig in reducing behavioural
problems and improving reward- and punishment sgitgiwas assessed in a sample of 12 children
(mean age 10,1 years). Participants performed taskesuring reward- and punishment sensitivity and
completed questionnaires measuring behaviouralgm) callous and unemotional traits and reward-
and punishment sensitivity. Parents also complgtesgtionnaires about behavioural problems and
reward- and punishment sensitivity in their chitdrResults show a relationship between both types o
aggression and sensitivity to reward. Proactiveeggive children were found to be more likely towsh
sensation-seeking behaviour than reactive aggeesbiidren. No significant associations with senisjt

to punishment were found. The results show thaMimeler Boos en Opstandig program is effective in
reducing behavioural problems. The reduction oindglent behaviour was found to be related to a
diminished sensitivity to social reward. The reswlf this study may be useful for improving treatise
such as the Minder Boos en Opstandig program, inhwd greater emphasis on reward- and punishment

sensitivity could be introduced.
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Introduction

It is common for many children to express aggresbehaviours occasionally (Hubbard, McAuliffe,
Morrow & Romano, 2010). However some children drenically and highly aggressive and aggression
is frequently associated with child psychiatry (kedrobio de Castro, Koops, & Matthys, 2005).
Aggression is a defining feature of Conduct Diso(@D) and Oppositional Defiant Disorder (ODD),
but it also has been associated with Attention &teflyperactivity Disorder (ADHD), Autism Spectrum
Disorders (ASD), mood disorders, mental retardago@nsonality disorders and substance abuse (Bihm,
Poindexter & Warren, 1998; Angold & Costello, 20@Hrikh, Kolevzon & Hollander, 2008; Latalova &
Prasko, 2010; Hofvander et al., 2011).

Aggression is a heterogeneous phenomenon, whigtotae studied as a uniform concept (Merk et al.,
2005). Therefore aggression has been divided ifferent subtypes, such as physical aggressiomaber
aggression and relational aggression (Van de \M@bpe & Matthys, 2003). Another way of sub typing
aggression is by distinguishing reactive and pieacggression. When children are aggressive, they
sometimes seem driven by anger and impulsivityc(rea aggression), whereas at other times they
appear cool, deliberate and purposeful (proactggession) (McCauliffe, Hubbard, Rubin, Morrow, &
Dearing, 2007). The distinction between reactive proactive aggression has already been made ih 199
by Dodge and in 1997 by Vitiello and Stoff. Althdugroactive- and reactive aggression have found to
be correlated with one another, these two typeggfession appear to be distinct (Dodge, 1991; Day,
Bream, & Pal, 1992; Little, Jones, Henrich, & Hayl2003; Merk et al., 2005Reactive- and proactive
aggression are most clearly distinguished by behaal observations and questionnaires that make a
difference between form and functions of aggres@fmiman, Orobio de Castro, Koops, Van Boxtel, &
Merk, 2007).

Proactive aggressive behaviour is characterizezbhyrol and can be called a calculating form of
aggression or cold-tempered aggression (Van de, Wagdpe and Matthys, 2003; Scarpa, Haden &
Tanaka, 2010). This offensive aggression is go@ihted and motivated by external reward (Dodge,
1991). According to the social learning theory a&ggion serves the function of helping one obtain a
desired goal (Bandura, 1973). This theory coulg reunderstanding the mechanisms underlying
proactive aggression. It posits that aggressioegslated by learned reinforcement contingencies
(Bandura, 1973). So reinforcement and the antiegphatlvantages of aggression (for example, to atain
better position within a group) play an importawierin proactive aggression (Merk et al., 2005)IdLia
and unemotional traits have found to be relatgavactive aggression (Marsee & Frick, 2007). Those

traits are often related to low cortisol levelsartiess of the level of conduct problems and teredtt
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amygdale functioning (Loney, Butler, Lima, Coursisi-ckel, 2006; Amaral, 2003). The Inventory of
Callous and Unemotional Traits makes a differeratevben a callous factor (lack of empathy, guilt and
remorse for misdeeds), an uncaring factor (lackaping about one’s performance in tasks and for the
feelings of others), and an unemotional factor éabe of emotional expression) (Kimonis et al., 2008
Reactive aggression, the other type of aggressanhostile, angry response to a perceived
frustration and can be called affective aggressiohot-tempered aggression (Fite, Colder, Lochrgan,
Wells, 2007; Scarpa, Haden & Tanaka, 2010). Reaetggression may be explained by the frustration—
aggression model, which posits that aggression engry and hostile reaction to frustration (Berkaw
1978). So this impulsive form of aggression caséen as a kind of defence against something
threatening or frustrating (Van de Wiel, Hoppe &tiMgs, 2003). Reactive aggression is likely to @ccu
in the presence of cues associated with angeldasaical conditioning (Anderson & Bushman, 2002).
Children can be expected to behave in a reactigesagive manner if they are quickly aroused, ifthe
have been subjected to frustrating or threateningtsons in their early years or currently find
themselves in such a situation, or if they cantseracterized as having a pattern of information
processing that leads to quicker attributions dtitity or threat to other people (Merk et al., 300
Children with reactive aggression are likely to éd@ognitive deficiencies in the domains of social
information processing and problem-solving ski@si¢ck & Dodge, 1996). These children often have
difficulties generating alternative solutions t@plems, making decisions, and enacting solutions
(Kendall, Ronan, & Epps, 1991). They are considéodak more impulsive, less capable of self-control
and driven to aggression by poor frustration taleea negative affects such as anger and fear, and
cognitive distortions of environmental circumstasmes compared to children with proactive aggression
(Vitiello & Stoff, 1997).
Several studies have been performed to examineifgonship between proactive and reactive
aggression and different variables, such as pésrams and long term outcomes (Fite et al., 2007).
terms of social-cognitive correlates, reactive aggion relates positively to hostile attributiobalses
and aggressive social problem solving in middlédtidod, whereas proactive aggression relates
positively to constructive outcome expectationsaiggression and the tendency to prioritize instmntale
goals over social goals in the same age group (Beam, & Pal, 1992; Smithmyer, Hubbard, &
Simons, 2000; De Castro, Merk, Koops, Veerman, &g 2005; Salmivalli, Ojanen, Haanpaa, &
Peets, 2005; McCauliffe et al., 2007). With resgediehavioural correlates, reactive aggressiatesl|
positively to social withdrawal, hyperactivity apdor social skills in middle childhood and dating
violence in adolescence (Dodge, Lochman, Harniste® & Pettit, 1997; Waschbusch, Willoughby, &
Pelham, 1998; Poulin & Boivin, 2000; Brendgen, Ytalremblay, & Lavoie, 2001; Prinstein &
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Cillessen, 2003; McCauliffe et al., 2007). In cast; proactive aggression relates positively tefite
delinquency (Vitaro, Brendgen, & Tremblay, 2002;G4alliffe et al., 2007). Regarding social correlates
reactive aggression relates positively to peectigie and peer victimization in middle childhood,
whereas proactive aggression relates positivehatang deviant friends in adolescence (Dodge, Coie,
Pettit, & Price, 1990; Vitaro, Gendreau, Trembl&yQligny, 1998; McCauliffe et al., 2007).
Preliminary evidence suggests that proactive aggness associated with more negative long-
term behavioural outcomes relative to reactive aggjon (Fite et al., 2007). In terms of etiologaative
aggression relates to earlier harsh parenting, edsgproactive aggression relates to family hisbbry
substance abuse and violence (Dodge et al., 20008)a, Steingard, Cunningham, Anderson, &
Melloni, 2004; McCauliffe et al., 2007). Those ddhastrate the differing etiologies, mechanisnsg a
developmental trajectories of the subtypes of eggyoa (McCauliffe et al., 2007). Children who betpn
display primarily reactive aggression may engagaane proactive aggression over time, because of
their parents modeling the efficacy of proactivgragsive behaviour. Eventually, the pattern mayltes
in sustained proactive aggression in the form eéfule delinquency or adult criminality (McCauliféd
al., 2007).
With respect to the treatment of aggressive childirés critical to realise that the two forms of
aggression have different causes (Merk et al., a5 example, it has been stated that reactive
aggression may be caused by an interaction betalassical conditioning and personal characteristics
while proactive aggression may be the result ofaeconditioning (Merk et al., 2005). Children kwvit
those different types of aggression are likelyetspond differently to treatmentifaro, Brendgen &
Barker, 2006\Wolff, Greene and Ollendick, 2008).has been suggested that proactive aggressive
children, whose aggression and oppositional belaee aimed at securing rewards, may be more
responsive to contingency management proceduresupport non-aggressive behaviours, because such
children are sensitive to environmental reinforcarse more goal-oriented, and are able to adjest th
behaviour in response to extrinsic contingencigsdNo & Stoff, 1997). For these children it mag b
important to learn about the negative consequenici®ir aggressive acts for themselves, whichlmn
called social cognitive restructuring (Kempes, Mgt de Vries, & van Engeland, 2005). Proactive
aggressive children may also benefit from exposuren-aggressive peers (Kempes et al., 2005).
By contrast, children with reactive aggression, séhaggression is characterized more by cognitide an
socio-emotional deficits, are considered less dapaftself-control and less able to adjust theldaour
in response to environmental contingencies (VdiéllStoff, 1997). Therefore, theoretically, these
children may be more likely to respond to psychaddmeatments aimed at simultaneously increasing
social information processing and decreasing heglels of hostility, impulsivity, and emotional asal
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(Crick & Dodge, 1996; Vitiello & Stoff, 1997). Aceding to Vitaro, Brendgen and Barker (2006) the
focus should be on anger management and sociaitisegreconstruction in reactive aggressive chihdre
Cue selection and attributional biases are impbdapects of these interventions. The use of midica
such as methylphenidate could have positive efiesisell, since reactive aggression is related to
impulsivity and poor self-regulation (Kempes, et 2005; Klein et al., 1997). In addition, intertiems
with parents and peers to reduce harsh disciphidevectimization or rejection could also be effeeti
(Kempes, Matthys, de Vries, & van Engeland, 2005).

According to findings reported in the literaturené is sufficient evidence for reactive- and privact
aggression being two distinct constructs (PouliBdvin, 2000; Connor, Steingard, Anderson, &
Melloni, 2003; Juujarvi, Kaartinen, Pulkkinen, Vamen, & Laitinen, 2006; Fite & Vitulano, 2011). The
underlying mechanisms of both subtypes of aggrasgipear to be distinct (Bandura, 1973; Berkowitz,
1978). Different variables have been assessecinrilationship to reactive- and proactive aggoss
such as peer relations and behavioural outcomess{€in & Cillessen, 2003; Fite et al., 2007). Hoyer
until now little attention has been given to thiatienship between reactive and proactive aggrasanl
reward- and punishment sensitivity which will be thain focus of the current study. It is known for
example that children with ADHD react differentty punishment and reward (Luman, Oosterlaan, &
Sergeant, 2005). Since children with ADHD have saimelarities with reactively aggressive children,
this may also be the case for reactively aggresdiudren. This will be explained in more detailtire
next section. Also children with ODD, in which réige and proactive aggression are common, areylikel
to react differently to punishment and reward, whigll be explained in the next section as well
(Luman, Van Meel, Oosterlaan, & Geurts, 2011) him next section the concepts sensitivity to

punishment and sensitivity to reward and their ulydey mechanisms will be elaborately discussed.

Reward- and punishment sensitivity
Many educational programs use explicit rewardsigndre inappropriate behaviour to promote adequate
behaviour (Luman et al., 2011). However anecdegabrts of parents suggest that children with
developmental problems such as attention defigehgctivity disorder (ADHD) or other psychiatric
conditions that frequently co-occur with ADHD, suahoppositional defiant disorder (ODD) and autism
spectrum disorder (ASD) respond differently to therategies than their normal peers and show
alterations in reward- and punishment sensitiditynan et al., 2011). It therefore seems likely that
proactive- and reactive aggressive children redferdntly to reward and punishment as well.
In 1972 Gray proposed his theory of brain functiand behaviour, in which anxiety and impulsivitg ar
being distinguished as two dimensions (Carver & /Mi994). Those two dimensions represent two

7
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neurological systems with different responses torenmental cues. Both aversive motivation and
appetitive motivation are represented by thesesystems. The aversive motivational system is called
the behavioural inhibition system (BIS) (Carver &ifé, 1994; Quay, 1997). The BIS is sensitive to
signals of punishment, nonreward and novelty.hthits behaviour that may lead to negative
consequences and by doing that it causes inhibafiomovement toward goals (Carver & White, 1994).
The BIS is responsible for negative feelings sucbaness, fear, anxiety or frustration in resptmse
negative cues. Persons that have a greater Bl8igi#nsglo have greater proneness to anxiety. Th® B
comprises the septohippocampal system, its mon@agitafferents from the brainstem, and its
neocortical projection in the frontal lobe (CargeWhite, 1994).
The other motivation system, appetitive motivatioas been called the behavioural approach system or
the behavioural activation system (Gray, 1990)sHyistem is sensitive to signals of reward,
nonpunishment and escape from punishment. Activatighis system leads to movement towards goals
(Carver & White, 1994). The BAS is also responsiblethe experience of positive feelings, such as
hope and happiness (Carver & White, 1994). Grd2AS sensitivity is reflected in a greater proneness
to engage in goal-directed behaviour and in theee&pce of positive feelings when exposed to cidies o
impending reward (Carver & White, 1994). The neladis of the BAS is less clearly specified
than that of the BIS, though catecholaminergiceeslly dopaminergic, pathways are believed to play
central role (Carver & White, 1994). In short indae stated that the BAS is related to positivecfand
the BIS to negative affect (Carver and White, 198wever it is likely that across the population
people exist with all combinations of high and IBW6 and BAS sensitivity.

More recently Gray has published a revised versfdhis theory, according to which there are
three interactive, neurologically valid systemd ihluence behaviour (Gray & McNaughton, 2000;
McNaughton & Corr, 2004; Smillie, Pickering & Jaoks 2006). The added system within this theory is
the Flight, Fight and Freezing System (FFFS), wischctivated by conditioned and unconditioned
aversive stimuli, novel stimuli, or non-rewards (han et al., 2011). The FFFS results in either
behavioural activation of ‘Fight’ or ‘Flight’ respses or in ‘Freezing’ and it has been associatéd wi
feelings of rage and fear (Luman et al., 2011).0kding to the revised theory the BIS is activatgd b
conflict between the BAS and FFFS. In the presefceward the BIS inhibits the FFFS, favouring
approach behaviour, while in the presence of aversimuli the BIS inhibits the BAS, favouring epea
behaviour (Luman et al., 2011). According to Gr@yay & McNaughton, 2000; McNaughton & Corr,
2004; Smillie, Pickering & Jackson, 2006), the Bi®articularly related to conflict resolution and
behavioural modulation of anxiety, rather than\acavoidance in response to punishment signals
(associated with FFFS). When both rewarding andsaxestimuli are present in the same environment,

8
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the BIS directs attention to the source of confl&mnillie, Pickering & Jackson, 2006). Children hwit
ADHD often have difficulties with conflict resolatin when both signals of reward and punishment are
available, which is often the case in daily lifaithan et al., 2011). Reward sensitivity is represeity
the BAS and punishment sensitivity by the FFFS (aorat al., 2011).

From the literature it is known that children wakiention Deficit Hyperactivity Disorder
(ADHD) are more impulsive than children without ADHBarkley, 1997b; laboni, Douglas & Ditto,
1997; Tripp & Alsop, 1999). They also show diffitak in paying attention, run around and do notrsee
to listen when spoken to (APA, 2000). Those chitdr@ght have a lack of concentration because of a
boring task or because of attractive alternativevidies they could do at that moment (Luman et al.
2005). During the past decades several studieghetoature of reward- and punishment sensitivity i
ADHD have been performed (Rapport, Tucker, DuPdeklo, & Stoner, 1986; Sonuga-Barke, Taylor,
Sembi, & Smith, 1992). It appeared that childrethvADHD prefer small, immediate rewards over
larger, delayed rewards (Luman et al., 2005). Tapg Alsop have studied sensitivity to reward iggo
with ADHD. The boys, aged 6 to 14, had to compéetegnal-detection task in which correct
identification of one stimulus was rewarded thieeet as often as correct identification of the ntlte
appeared that children with ADHD are more senstivindividual instances of reward compared to
controls. The Response bias of the controls is m@eemore by their reinforcement history.
Methylphenidate had a positive influence on th@oeses of boys with ADHD in that it improved the
ability to discriminate between the stimuli andueeld sensitivity to individual instances of reward
(Tripp & Alsop, 1999). Children with ADHD also digyed larger improvements than controls in
performance on cognitive tasks in which responsa®woupled with rewards (Carlson & Tamm, 2000;
Konrad, Gauggel, Manz, & Scholl, 2000; Mclnerneyé&rns, 2003). The value of reinforcement
decreases over time among those children and #ney & strong preference for immediate rewards,
which results in higher levels of impulsive beharian those children (Luman et al., 2011). The
hyperactive and chaotic behaviour of children wvAfbHD can be explained by the small impact of the
extinction of rewards. According to Sonuga-Barladetay aversion hypothesis (2002; 2003) children
with ADHD show difficulties in dealing with delaych environments resulting in negative emotional
reactions to delay, like avoidance or escape ofldiay. According to Quay (1997) ADHD involves a
persistent underactive BIS system. Current thezalethodels suggest that ADHD is related to altered
meso-limbic dopamine responsivity in reward-relateduits (Sagvolden, Johansen, Aase, & Russell,
2005; Tripp & Wickens, 2008).

Other psychiatric conditions, such as oppositiaiediant disorder (ODD) and autism spectrum disorder
(ASD), frequently co-occur with ADHD (Spencer, 20@urm, Fernell, &Gillberg, 2004), and have also
9
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been associated with alterations in reward- andispument sensitivity (Luman et al., 2011). The
alterations might result from a disturbed interactbetween the FFFS and BAS (Beauchaine, Katkin,
Strassberg, & Snarr, 2001). Children with ODD &@ught to have a predominant BAS, which makes
them focus on reward and ignoring signals of punistit (Newman & Wallace, 1993). Those children
would have a lack of fear and low autonomic arodsaing antisocial behaviours, which leads to a
decreased attention to punishment and other stitmatliare related to threat (Raine, 1996). Antiloci
individuals show sensation-seeking behaviour tassbpsychophysiological arousal (Zuckerman & Neeb,
1979). This has been demonstrated by several expetal studies that used tasks in which the rate of
winning decreased and the rate of loosing incre@gad Goozen et al., 2004; Matthys, Van Goozen,
Snoek & Van Engeland, 2004). The children with Oigbored the increasing chance of punishment and
kept responding to reward (Matthys et al., 2004 xhke study of Luman and colleagues (2010) the lowa
Gambling Task was used to investigate decision ngaiki children with ODD. Decision-making abilities
are thought to be influenced by sensitivity to felnoement and functioning of the autonomic nervous
system (Luman, Sergeant, Knol & Oosterlaan, 20CA)ldren with ODD, compared to their typically
developing peers, made more risky choices that asseciated with large rewards, but also with large
punishments (Luman, et al., 2010). Results of saidito reward- and punishment sensitivity among
children with Autism Spectrum Disorder (ASD) arenflicting (Luman et al., 2011). Children with ASD
seem to profit from reinforcement in behaviouraldification programs aimed at reducing their
dysfunctional behaviour, but that may only be tiaretangible reinforcement (Garretson, Fein, &
Waterhouse, 1990; Matson, Benavidez, Compton, ®aklg, & Baglio, 1996). In some studies ASD
children showed less efficient learning of reinfament compared to controls in a decision-making
paradigm (Johnson, Yechiam, Murphy, Queller, & $t8006), but in other studies no difference
between ASD children and controls was found (Ant@jock, Verte, Wiersema, Baeyens, & Roeyers,
2006).
Torrubia and colleagues (2001) have developed aune&o assess reward- and punishment sensitivity,
which is the Sensitivity to Punishment and Senisjtito Reward Questionnaire (SPSRQ). The SPSRQ
consists of four scales, which are Sensitivity tmiBhment, Impulsivity/Fun-seeking, Drive and Reivar
responsivity (Colder & O’Connor, 2004). Sensitivitypunishment is represented by the scale Seitgitiv
to Punishment, while the other three scales reptesmsitivity to reward. According to Gray’s thgor
the Sensitivity to Punishment scale is unrelatethéathree Sensitivity to Reward scales as found by
Colder and O’Connor in 2004. Drive is significantigrrelated to Impulsivity/Fun-seeking and with
Reward Responsiveness. Impulsivity/Fun-seekingRewlard Responsiveness are unrelated in their
study (Colder & O’Connor, 2004). They also studieel relationship between the four subscales of the
10
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SPSRQ and externalising- and internalising behaglquroblems (Colder & O’Connor). High levels of
Impulsivity/Fun-seeking were associated with highels of externalising behavioural problems. On the
other hand high levels of Sensitivity to Punishmeate associated with high levels of internalising
problems. About the differences between the theasisvity to reward scales, Colder and O’Connor
state that Impulsivity/Fun seeking may represembee risky temperament than reward responsiveness
or drive because it increases the likelihood dfjdient coercive social transactions, which is kntaovbe

an important process in the development of disvegdbehavioural problems (Patterson, Reid, & Dishion
1992). They also state that Impulsivity/Fun-seekimay represent a more pure behavioural express$ion o
BAS activation than the other SR scales (Colder'&ddnor, 2004).

Luman and colleagues (2011) have studied the waldithe Sensitivity to Punishment and
Sensitivity to Reward Questionnaire for childre®&RQ-c) using a Dutch sample of 1234 children
between 6-13 years of age. They have performedtarfanalysis, which determined that a 4-factor and
5-factor solution showed the best fit. The 4-factolution and the SPSRQ factors found in adults
(Punishment Sensitivity, Reward Responsivity, Inspuly/Fun-Seeking, and Drive) are very much alike.
The 5-factor solution was more closely relatechireinforcement model of Gray, since Punishment
Sensitivity was subdivided in a ‘social-fear’ facand ‘general anxiety’ factor (Gray & McNaugton,
2000). From the perspective of parsimoniousnessvangd select the 4-factor model as the optimal
solution, but from the perspective of constructdig} the 5-factor model would be preferred. Toesss
the external validity of the SPSRQ-C three subgsaafichildren with ADHD were being compared
(ADHD-only, ADHD and Autism Spectrum Disorder (ASB)d ADHD and Oppositional Defiant
Disorder (ODD)). It appeared that in comparisorhwfpical controls all ADHD groups scored higher on
Reward Responsiveness and on general anxiety. DitDAASD group scored higher than the other
groups on Punishment Sensitivity. This differensappeared in the 5-factor solution when groupswer
compared on the FFFS factor that included onlydbeial fear’ items. The higher score of the ADHD-
ASD group on punishment signals appears to beecttata higher score on the ‘general anxiety’ (BIS)
items. The ADHD-only and ADHD-ODD groups scoredtbbigher than the ADHD-ASD group and the
typical developing children on Impulsivity/Fun-Ségkand Drive (Luman et al., 2011).

More information about the relationship betweeretgp aggression (reactive vs. proactive) and reward
and punishment sensitivity could be useful fordegelopment of effective interventions in reducing
behavioural problems. ‘Minder Boos en Opstandig Butch behavioural therapeutic program aimed at
reducing behavioural problems among aggressivdreml More information about this program will be

given in the next section.
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The intervention ‘Minder boos en opstandig’

In this section the behavioural therapeutic progidimder boos en opstandig’ will be discussed. A
this intervention is reducing behavioural problemaggressive children and reducing stress of their
parents (Van de Wiel, Hoppe and Matthys, 2003). TMheder boos en opstandig’ program has been
derived from previous developed programs, likeGloping Power Program and the Utrecht Coping
Power Program (Van de Wiel, Hoppe and Matthys, 20@8&der Boos en Opstandig is used for children
of 8-12 years of age with a disruptive behaviogodier (Oppositional Defiant Disorder (ODD) or
Conduct Disorder (CD), possibly in combination wWkBHD (Van de Wiel, Hoppe and Matthys, 2003).
The program could also be used for children atfioskthe development of one of those disorders, but
who do not yet satisfy all necessary diagnostiegea (Van de Wiel, Hoppe and Matthys, 2003). The
intervention is aimed at improving parenting skatsd improving problem solving skills of childrem i
social situations (Van de Wiel, Hoppe and Mattta@)3). Minder Boos en Opstandig is based on
different interventions, which are the so callesh®&r Coping Program’, the ‘Stop&Think program’,

cognitive behavioural therapies and Parent Managefraining (Van de Wiel, 2002).

Coping Power Program

Lochman and Wells have developed the Coping Powaggr8m (CPC) in 1996. The main aim of this
program is preventing delinquency and substanceeabomnong adolescents. The Coping Power Program
itself has been derived from the Anger Coping Paogrwhich consists of 12 sessions, during which
children learn different skills to cope with thamger, using concepts such as inner speech and the
recognition of body sensations linked to anger.yTdiso learn to recognize perceptions and feelaigs
others and to solve problems in a reflective waye Anger Coping Program had proved to be effective
in a study by Lochman and colleagues in 1981, tiesuin lower rates of alcohol- and drug use, ahbig
self-esteem and an improvement in social problemrgpskills among the participants. However the
long term effects of the program regarding redundim antisocial behaviour were somewhat
disappointing (Van de Wiel, Hoppe and Matthys, 20@3vas decided to change the number of sessions
from 12 to 18 sessions, because the effects oe#tended version of the Anger Coping Program
appeared to be larger than those of the originaime (Lochman and Wells, 1996). Because of the
disappointing effects of the program in the longnieLochman and Wells (1996) decided to extend the
program with a parent component in which parenskitis were trained. This program was called the
Coping Power Program. The program consists of &8iees for the parents and 33 for the children. The
Coping Power Program is effective in reducing (selported) delinquency among adolescents, (parent-
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reported) substance abuse and (teacher-reported)wvements of behaviour, measured during a one-
year follow-up (Lochman & Wells, 2002a, Lochman &\W¢, 2002b).

Utrecht Coping Power Program

For use of the Coping Power Program in the Nethdda Dutch version of the program has been
developed by Van de Wiel, Hoppe and Matthys (200B& so called Utrecht Coping Power Program
included a parent training and a training for ctald The difference between the Coping Power Progra
and the Dutch version is the fact that the firs¢ @used only at schools and the last one is insed
mental health services. In the Utrecht Coping Pd¥vegram the parent- and child training are intesgta
and attuned to each other. The same trainers atefasboth components, which is important for
informing the parents about the functioning of tiediildren. The parent training starts a bit eathaan

the training for the children, so the parents h&eeinitiative in working on the aims of the progra
Parents are supposedly more involved in the traatofeheir child, because they receive a lot of
information about the child training during thelearparent sessions.

In both the Coping Power Program and the Utreclpii@pPower Program children are treated in groups
of approximately four children. This makes it pbgsifor children to learn from their peers, whichkas
generalization to their own environment less difficin the Utrecht Coping Power Program the cleildr
also have to do some exercises at home, which atab& case in the original Coping Power Program.
This may also be important for improving the geheasion of the learned skills. Parents are asked t
reinforce their children in a positive way whenrtesd skills are used by them. Some new topics were
added to the Dutch version of the Coping Power Rarng Parents learned to give structure to their
households and children learned communicativess&iid skills to cope with quarrels they were inedlv
in. Children also became familiar with the termoj$t which helps them to think about their behaviou
beforehand, which is important for impulsive chédr The Utrecht Coping Power Program consists of 15
parent sessions and 23 sessions for the childiépafent sessions start with a review of the pasi
session, then the weekly home exercise is discuasddafter that the new topgintroduced. Finally,

the new home exercise is explained. To explain togies to the parents, examples, videos and role
playings are used. Every child session has the stnneture as that of the parents with the additiba

game and the distribution of rewarding points.
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Effectiveness of the Utrecht Coping Power Program

Van de Wiel has studied the effect of the Utrechpi@g Power Program in clinical practice (2002). In
other studies, researchers have investigated tbet ef elements that are used in the Utrecht Gppin
Power Program, like parenting skills trainings parents (Serketich & Dumas, 1996) and cognitive
behavioural therapy for children (Bennett & Gibbo2800). Those studies have shown the effectiveness
of both elements, but their results cannot be gdized to the daily clinical practice (Weisz. Weiss
Donenberg & Han, 1995). A difference can be madeden the ‘efficacy’ of treatments within research
settings and the ‘effectiveness’ of those treatsyentlaily clinical practice (van de Wiel, Hoppe &
Matthys, 2003). In their study van de Wiel and eafjues (2003) have compared the Utrecht Coping
Power Program with ‘Care as Usual’, like familyrdyey, individual behavioural therapy and parent
coaching, for their effectiveness in reducing betxaral problems. 77 Children, aged 8-12 years, @ith
diagnosis of oppositional defiant disorder (ODD)onduct disorder (CD), were involved in the study.
The amount of behavioural problems was measuredttjirafter the Utrecht Coping Power Program, at
a six-month follow-up and at a two-year follow-up both groups there was a reduction of behavioural
problems. This means that there were no differemcefectiveness of both treatment conditions
(Utrecht Coping Power Program and Care as Ustadur years after the treatment, substance abuse
among adolescents that had participated in theresevas studied. The Utrecht Coping Power Program
group again was compared to the ‘Care as Usualimrohis study also involved a control group. The
Utrecht Coping Program was able to prevent substabase among the adolescents, whereas ‘Care as
Usual’ was not. Predictors of the treatment efté¢he Utrecht Coping Power Program and Care as
Usual have also been studied by Van de Wiel andamglies (2003). It appeared that the ‘Care as Usual
group is more sensitive to the influence of facgush as age and intelligence than the Utrechtr@opi
Power Program group. Among the ‘Care as Usual’ gyroider children showed less disruptive
behaviour than the younger children at the podtated at the six-month follow-up. Also children e
high intelligence showed less disruptive behavaiuhe two-year follow-up (Van de Wiel, 2002).

In 2003, Van de Wiel and colleagues studied thésanisboth treatments (Utrecht Coping Power
Program and ‘Care as Usual’). The Utrecht Copinggdtd®rogram appeared to be less expensive than
‘Care as Usual’ but still resulted in similar outoes compared to Care as Usual. To summarize the
results of the study it can be stated that bothinecht Coping Power Program and ‘Care as Usaall |
to a reduction in disruptive behaviour among thiéddobn. Advantages of the Utrecht Coping Power
Program in comparison to ‘Care as Usual’ are thetfat the Utrecht Coping Power Program is able to
prevent substance abuse among adolescents, thbdathis program is not being influenced by
intelligence and age of the children and lastlyfte that this program is cheaper than ‘Care aslls
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Minder Boos en Opstandig

The Utrecht Coping Power Program has been chariggdlys and the new version is called the ‘Minder
Boos en Opstandig’ program (van de Wiel, Hoppe &thigs, 2003). Based on clinical experience the
number of sessions of the Utrecht Coping Power ®rdias been changed. Twenty-three sessions
appeared to be too much for the children, becaligeen desceasing motivation and 15 sessionsier t
parents appeared to be too little, because panarited to have more time to practice the learndl$ sk
So the new version of the program included 18 sasdor the children and 18 sessions for the parent
Role plays are being used to practice skills andake parents and children aware of their own
behaviour. Both parents and children get home assgts to let them practice with the learned thesori

In the first session the parents receive some psgdacation about disruptive behaviour
disorders. In the second session general behamitas are being discussed. Then there is someiatien
to the formulation and maintenance of rules tha¢pis would like to use at home. It is explained to
parents that it is important to have notice ofdbgvities of their children. Also some attenti@given to
the observed behaviour of their children. Parerggaught to hand their children assignments irag w
that will not invoke a stubborn or refusive reaantidn important aspect of the ‘Minder Boos en
Opstandig’ program is repetition of learned beharvend the sharing of experiences, which is
incorporated in the seventh session. In the nesdi@e parents are being taught to praise and retivand
child for showing positive behaviour. The followitiyee sessions are about punishing the child by
ignoring the child’s behaviour, by taking away sdinirég nice for the child or by setting the childaaip
from the parents. After that again there is sortenéibn to repetition of learned behaviour and sigaof
experiences. In the subsequent sessions the foliptkemes are discussed: dealing with social pnodle
dealing with secret behaviour of the child, stressagement, taking care of oneself as an individodl
creating a positive environment in the family. Atbere is some attention for problems the parents
experience during the program and the evaluatidheprogram.

The child training starts with an introduction imieh the children will get information about the
aim of the training. The following two sessions ab®ut recognising one’s own feelings. More specifi
angry feelings are discussed during the fourthigesafter that, convenient and less convenientsiay
cope with anger are explained in a couple of sassibhe children are also introduced to the thebry
the resolution of social problems. This theory uigs five steps which have to be taken to solve a
problem. Those steps are (1) What is the probl@&nWhich solutions can be thought of? (3) Which are
the consequences of those solutions? (4) Choosadbeappropriate solution, (5) Carry out this solu
and evaluate the effectiveness of the solution (fep@ettit, McClakey & Brown, 1986). In the follavg
four sessions the children are taught some skiltope with social problems, like contacting other
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children and coping with quarrels with their pagerthere is room for repetition and evaluatiorhia t

last two sessions.

The sessions of the parents and those of the ehilaire much alike in terms of their structure. Ever
session starts with a review of the previous sasdiben the home assignment is discussed. Aftetliba
new topic is introduced. Exercises and examplesised to teach the parents and the children new
things. Each session ends with a short summarytemnexplanation of the new home assignment. For the
parents the child sessions are discussed to irtteerparents about their children’s progress. Duitireg
children’s sessions a game is played if time admits

Some aspects of Minder Boos en Opstandig are lioehe main causes of its effectivity (Van de Wiel,
Hoppe and Matthys, 2003). First of all the striaitpcol that is followed during the intervention
(manualized treatment) and the use of well-trajpedormers of the intervention, which makes the
intervention structured and makes sure that aketspwill be applied during the sessions (treatment
integrity). Second aspect is the working methodvem domains (sessions for the parents and sesfions
the children), which makes it a very complete wéation. Lastly the use of specific activities that
connect very well to the problems of the childreattare involved in the intervention (Van de Wiel,
Hoppe and Matthys, 2003).

The Minder Boos en Opstandig program is based ethtbught that social interaction processes between
parents and children play an important role inrttantenance of the antisocial behaviour of thedchil
Reason why one of the aims of Minder Boos en Oplggas changing those social interaction processes
by learning the parents to approach their childnes different way. Elements of operant conditi@nare
used to establish that kind of changes in soctatattion processes (Van de Wiel, Hoppe & Matthys,
2003). This method of working is based on the Raviamagement Training and this is one of the best
researched and validated methods for the treatafegpositional and aggressive behaviour among
children (Kazdin & Weisz, 1998). Children with befaural problems often have automatic perceptions
of their environment and their problem solving kk{Orobio de Castro, 2001). They are less capaible
recognizing their anger and controlling their reats, but are likely to neglect their feelings. Tdfere
another aim of Minder Boos en Opstandig is to imprthe problem solving skills of children in social
situations by teaching them to reflect on themselmd on the situation before they act (Van de Wiel
Hoppe & Matthys, 2003). After some time this wayedicting should be an automatic and internalised
response. Elements of ‘cognitive problem-solvingjskare used to reach this goal (Van de Wiel, Hep
& Matthys, 2003).
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The current study

The aim of the current study is to investigatertationship between reactive and proactive aggress
on the one hand and reward- and punishment satsaivthe other. The question is whether type of
aggression (reactive vs. proactive) is predictedelmard- and punishment sensitivity. The underlying
factor structure of the SPSRQ-C will be used talde to give a more precise answer to the research
questions of this study. In addition, the relatlipsetween callous and unemotional traits and tfpe
aggression will be studied. It can be questionedthdr the prediction of different types of aggresdy
reward and punishment factors is mediated by caldod unemotional traits. Also, the influence @ th
intervention ‘Minder boos en opstandig’ on behavawutcomes and on sensitivity to punishment and
reward will be studied. The question is whetherititervention ‘Minder boos en opstandig’ is able to
reduce behavioural problems among the participatimigren and whether this treatment is able to
improve reward- and punishment sensitivity andocedland unemotional traits, which might mediate any

behavioural improvement.

Study 1
Since there is a lack of research into the spe@fationship between type of aggression and reward

punishment sensitivity, it is difficult to base logheses on the results of existing studies. Th@ mai
characteristics of reactive aggression are impitysikack of self-control, weak frustration tole@mand
cognitive deficits in social information processisgd problem solving skills (Vitiello & Stoff, 1997
Those characteristics can also be found amongrehildith ADHD (APA, 2000). Therefore a
relationship between ADHD and reactive aggressassumed. From the literature it is known that
children with ADHD show some alterations in rewaadd punishment sensitivity (Luman et al., 2011).
They are more sensitive to individual instancesewfard and do not give much attention to their
reinforcement history (Tripp & Alsop, 1999). Chiglr with ADHD have a strong preference for
immediate rewards and show difficulties in dealwith delay-rich environments (Sonuga-Barke, 2002,
2003; Luman et al., 2011). They also displayeddangprovements than controls in performance on
cognitive tasks in which responses were couplel mevards (Carlson & Tamm, 2000; Konrad,
Gauggel, Manz, & Scholl, 2000; Mclnerney & Kern8p3). So from a global point of view it is
expected that reactive aggressive children shavadions in sensitivity to reward. When the diffdre
subscales of reward sensitivity are taken into actdhe following relationships are being expected
Since reactive aggression can be called a formxtefalising problem behaviour, and since high leve
of Impulsivity/Fun-seeking are associated with Hig\els of externalising behavioural problems (©@old
& O’Connor, 2004), it is expected that high levelseactive aggression are associated with higblsev
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of Impulsivity/Fun-seeking. This has also been fbimthe study of Luman and colleagues (2011).
Because Impulsivity/Fun-seeking is highly correteath Drive and Reward Responsivenass (35, p

< .01) (Colder & O’Connor, 2004), also a positiveateEnship between reactive aggression and Drive
and Reward Responsiveness is expected. No relhipphstween reactive aggression and Sensitivity to
Punishment is expected (Colder & O’Connor). Becaaaetive aggressive children are expected to be
impulsive and to be more likely to show approachadvéour (BAS) than avoidance behaviour (FFFS), no
relationship is expected between the FFFS (reptiegeiear and discomfort and active avoidance
behaviour) and reactive aggression (Vitiello & §t@D97). A positive relationship is expected betwe
reactive aggression and the BIS (representing geaskiety and difficulty with the modulation of
anxiety), because it is known that reactive aggvesshildren have a lack of self-control and asiltes
might also have difficulties with the modulationaoixiety (Vitiello & Stoff, 1997). In addition no
relationships are expected between callous and otr@mal traits and reactive aggression, since neact
aggression is not characterized by a lack of enypathack of caring for one’s own performance and a
lack of emotional expression (Fite et al., 2007"Knis et al., 2008).

Both reactive- and proactive aggression are comcharacteristics of Oppositional Defiant
Disorder (ODD) (APA, 2000; Orobio de Castro, 2000h)is means that part of the proactive aggressive
children might show ODD-related behaviours, whiotlicates that there would be a relationship between
proactive aggression and ODD. Children with ODDtamght to have a predominant BAS, which
makes them focus on reward and ignoring signafgiofshment (Newman & Wallace, 1993). Those
children would have a lack of fear and low autoroarbusal during antisocial behaviours, which leads
to a decreased attention to punishment and otimenlsthat are related to threat (Raine, 1996).réfare
a negative relationship between proactive aggressid sensitivity to punishment is expected.
Antisocial individuals show sensation-seeking bémavto boost psychophysiological arousal and they
score high on Impulsivity/Fun-seeking and Drive ¢kerman & Neeb, 1979; Luman et al., 2011). That is
why a positive relationship between proactive aggjmn and Impulsivity/Fun-seeking and Drive is
expected as well. Proactive aggressive childreralaeexpected to be more responsive to reward,
because of the high correlation between Impuldiviin-seeking and Drive on the one hand and Reward
Responsiveness on the other. No relationship isagd between proactive aggression and FFFS
(representing fear or discomfort and active avaigan social situations), because proactive agmyess
children are thought to have a predominant BASctvinmakes them focus on reward and ignoring
signals of punishment and which makes them mosedfito show approach behaviour (Newman &
Wallace, 1993). No relationship is expected betwmeactive aggression and BIS (representing general
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anxiety) as well, because anxious behaviour irpécted to occur a lot among proactive aggressive
children (Raine, 1996).

So a lot of similar results are expected in rewartd punishment sensitivity among proactive and
reactive aggressive children, the exception beunmgghment sensitivity, which is only expected to be
related to proactive aggression. This could beamptl by the fact that proactive- and reactive
aggression have found to be correlated as webtrimtion about reward- and punishment sensitivity i
proactive and reactive aggression could help itingjgishing both types of aggression in a better an
more specific way. Concerning the callous and uniemal traits, relationships with proactive aggress
are expected (Marsee & Frick, 2007), and theredsesciations with both punishment- and reward

sensitivity (Impulsivity/Fun-seeking, Drive, and\R&rd Responsiveness) as well.

Study 2
For the second study the following hypotheses wlexeloped. It is expected that Minder Boos en

Opstandig is more effective in reducing behavioprablems in proactive aggressive children than in
reactive aggressive children, because those chilolige more capabilities to change their behavieor.
example it has been suggested that proactive ageeshildren, whose aggression and oppositional
behaviour are aimed at securing rewards, may be negponsive to contingency management
procedures that support non-aggressive behavibecsuse such children are sensitive to environrhenta
reinforcers, are more goal-oriented, and are abéaljust their behaviour in response to extrinsic
contingencies (Vitiello & Stoff, 1997). Minder Boes Opstandig uses such environmental reinforcers,
like presents for the child (Van de Wiel, Hoppe &tthys, 2003). This might work very well among
proactive aggressive children. Furthermore it heenbstated thairoactive aggression may be the result
of operant conditioning (Merk et al., 2005). Mindos en Opstandig uses operant conditioning
techniques to improve the social interaction predeween the parents and the chdr( de Wiel,
Hoppe & Matthys, 2003). Proactive aggressive chitdare capable of reflecting on themselves and on
their behaviour, which is very important to estslblan improvement of behaviour (Kempes, Matthys, de
Vries, & van Engeland, 2005). Reactive aggressivielien are expected to be less sensitive to the
Minder Boos en Opstandig program. They are impalaind hyperactive and they are considered less
capable of self-control and less able to adjust tiehaviour in response to environmental contitogeEn
(Vitiello & Stoff, 1997). One of the techniquesaths used in Minder en Boos en Opstandig is rewngrd
the child for its positive behaviour, but those aggls are often delayed rewafan de Wiel, Hoppe &
Matthys, 2003). Both reactive- and proactive aggweschildren are expected to be sensitive to réwar
but the reactive aggressive children have a stpoefgrence for immediate rewards (Luman et al. 1201
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That is another reason why the training may be ratfextive in improving the behaviour of proactive
aggressive children in comparison to reactive aggijve children. Minder Boos en Opstandig also uses
some forms of punishment to invoke positive behavyibut the main focus is on reward (Van de Wiel,
Hoppe & Matthys, 2003).

Lastly, concerning the improvement in sensitiviypunishment and reward, it is expected that reacti
aggressive children will learn to deal with delayedards and proactive aggressive children wilidda
be more sensitive to punishment. Those improvenaetikely to go along with improvements in
behaviour.
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Method

Sample

For the first study 385 boys with a mean age oyddrs and 5 months (range 12 to 17 yeaids;: 1 year
and 2 months) were recruited from 11 schools obiseéary education in the Netherlands (Dataset A). Fo
the second study 26 children (23 boys, 3 girlshwiimean age of 10 years and 1 month (range 8 to 12
years,SD= 1 year and 9 months) were recruited from sevemah&ealth services in the Netherlands
(Dataset B).

Measurement instruments

Study 1: Relationship between type of aggressiahraward- and punishment sensitivity.

Reactive and proactive aggression

Reactive and Proactive Questionnaire (RPQ)e Reactive Proactive Questionnaire (RPQ) is #e28-
measure for children between the ages 7 and 18hwields subscale scores for the reactive (11sjem
and proactive (12 items) subscale (Tharp et al120rhe 23 behavioural items are rated on a 3tpoin
scale (0 = never; 1 = sometimes; 2 = often). Scaresummated to form measures of reactive or
proactive aggression together with an overall sobtetal aggression (Fung, Raine & Gao, 2009). It
takes approximately three minutes to fill in thesgtionnaire and it has a minimal reading age diteig
years (Fung, Raine & Gao, 2009). The items of ifferént dimensions were highly correlated in adgtu
by Raine and colleagues (2006) (Cronbach’s alph&6for proactive aggression, .84 for reactive
aggression and .90 for total aggression). Althdogiih subscales are significantly correlated witthea
other (r = .67, Brown, Atkins, Osborne & Milnamo%§96), factor analysis has confirmed the two-factor
structure of the RPQ (Raine et al., 2006).

Sensitivity to punishment and sensitivity to reward

Sensitivity to Punishment and Sensitivity to Reviaudstionnaire for children (SPSRQ-the
children’s version of the Sensitivity to Punishmantl Sensitivity to Reward Questionnaire has to be
filled in by the parents (Luman et al., 2011).dhtains 33 items and it is divided in a Punishment
Sensitivity or BIS scale (15 items), and three Rem&ensitivity or BAS scales, which are Reward
Responsiveness (7 items), Impulsivity/Fun-Seekihiggms), and Drive (4 items) (see Appendix 1 for

the items) (Torrubia et al., 2001; Luman et al120 The items are scored on a 5-point Likert s¢hke
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strongly disagree, 5 = strongly agree). The questoe has proved to be reliable in a study of €old
and O’Connor (2004) with a Cronbach’s alpha off@7Punishment Sensitivity, .69 for Reward
Responsiveness, .76 for Impulsivity/Fun-Seeking .@3dor Drive. Luman and colleagues (2011) have
found two optimal factor structures for the SPSRQ@v8ich consist of four and five factors respedtive
The five-factor- model was theoretically most clggelated to Gray’s reinforcement theory and akow
separation of the Flight, Fight and Freezing SysteRS) and the Behavioural Inhibition System (BIS)
(Gray & McNaughton, 2000; Luman et al., 2011). Tiwe-factor-model offers a more encompassing
picture of reward and punishment sensitivity indf@n, than the four-factor-model (Luman et al.120
However from the perspective of parsimoniousnegsvaould have selected the four-factor-model as the
optimal solution. The five-factor-model is almodéntical to the original four-factor solution, eptéor
the Punishment Sensitivity factor that is dividedwo separate factors, which are FFFS and BIS @rum
et al., 2011).

Callous and Unemotional Traits

Inventory of Callous and Unemotional Traits (ICThe ICU is a measure that is an extension of the
Antisocial Process Screening Dev{@d®SD) (Frick & Hare, 2001), which has proved tosbeseful
measure of psychopathic traits (Frick & White, 2008ughn & Howard, 2005). It consists of 24 items
that are rated on a four-point Likert scale randnogn O (Not at all true) to 3 (Definitely true)h& ICU
was designed to surmount the weaknesses of the ARBEh are the lack of items- and the lack of
reliability of callous-unemotionality (Vaughn et,@011). A recent study of the ICU using confirorgt
methods indicated a three factor structure congjsif a callous factor (lack of empathy, guilt and
remorse for misdeeds), an uncaring factor (lackaoing about one’s performance in tasks and for the
feelings of others), and an unemotional factor éabe of emotional expression) (Kimonis et al., 2008
Dimension reduction techniques used in the studyaafghn and colleagues (2011) also supported a
three factor structure consisting of callous (84),.uncaring (a = .93), and unemotional factors (&9).
The total score internal consistency reliabilityswa

excellent (a =.92).
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Study 2: Effectivity of Minder Boos en Opstandigréducing behavioural problems and improving

reward- and punishment sensitivity.

Decision making

lowa Gambling Task (IGTY.he lowa Gambling Task (IGT) was created to asdesision making in a
laboratory setting and has been used for assessimerdrious clinical populationis addition to those

with orbitofrontal cortex damage, for whom it waggmally developed (Buelow & Suhr, 2009). The
construct validity appears to be good accordinBuelow and Suhr (2009l is a computerised task in
which participants have to make a series of chdioes a set of four ‘decks of cards’, labelled ‘A®’,

‘C’ and ‘D’ to maximize financial profit (Upton, Bhara, Ahn & Stout, 2011). Each deck is associated
with a fixed immediate reward for every selectidnahd B, $ 100; C and D, $ 50), as well as an
occasional penalty which differs in frequency aramtude across the decks (Upton et al., 2011dh&t
start participants received $2000 and the testistsngf 100 trials in which the participants calesea

card from one of four deckBuelow & Suhr, 2009)After 10 selectionfrom Decks A and B, individuals
have incurred a net loss of $250, whereas afteselértions from Decks C and D, individuals have
incurred a net gain of $250 (Buelow & Suhr, 20@3cks A and B have been termed “disadvantageous,”
and selection from these decks is deemed riskyievilécks C and D are termed “advantageous”
(Yamano et al., 2011). The behavioral performancetfe one hundred card selections were sub-divided
into five blocks of 20 cards each (Buelow & Sult09). The net score for each block was calculayed b
subtracting the number of good from bad card seles(C+D)—(A+B)]. A net score above zero implied
that the participants were selecting cards advaoiagly, and a net score below zero implied

disadvantageous selection (Evans, Bowman & TurnBQD5).

Behaviour problems
Child Behaviour Checklist (CBCL}he Child Behaviour Checklist (Achenbach 1991) paeent-rating
scale to assess competences, emotional and betre\poablems in children and adolescents aged 4-18.
It is easy to administer and takes about 20-30tmmaomplete (Galli et al., 2007). The measure &i8Si
of statements about child behaviours to which parezspond on a three-point scale, ranging fronh “no
true of my child” to “very true or often true of nepild” (Schroeder, Hood & Hughes, 2010). The CBCL
distinguishes several syndrome scales, which atedA&iwn (9 items), Anxious/Depressed (14 items),
Somatic Complaints (9 items), Delinquent Behavidi® items), Aggressive Behaviour (20 items), Social
Problems (8 items), Attention Problems (11 iterasl Thought Problems (7 items). In addition, these
syndrome scales are combined to create three swi&s: the Internalizing scale (Withdrawn,
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Anxious/Depressed, and Somatic Complaints scdlesk-xternalizing scale (Delinquent Behaviour and
Aggressive Behaviour scales), and the Total Problerale (includes all 8 scales) (Schroeder, Hood &
Hughes, 2010). The 1 week stability coefficienti3 for the Externalizing score and .89 for the
Internalizing score. Internal consistency coeffitgefor the narrow band scales and the three isdabes
range from .76 to .92 (Schroeder, Hood & Hughe4020

Additional measures
For the second study the SPSRQ-C and the RPQ edeassvell. A description of those measures can be

found above.

Procedure

Study 1
To test the relationship between type of aggresgemactive vs. proactive) and reward- and punistimen

sensitivity, several schools in the Netherlandsewemked to participate in the study. The parentseof
children were asked permission to let their chitdii in the questionnaires and the parents théwese

were also asked to fill in some questionnaires.

Study 2
To test the effect of the ‘Minder Boos en Opstah(MBO) program mental health services in the

Netherlands that are familiar with the ‘Minder Bams Opstandig’ program were asked to take patief t
study. Parents following the MBO program were askegarticipate in the study by master students who
visited the parents at the mental health serviedof® the start of the MBO program children andrthe
parents were being tested. The children had t@parbcomputerised tests, 4 paper and pencil tests and
they had to fill in two questionnaires and the pésdiad to fill in six questionnaires about théira. It

took approximately two hours for the children tafpem the tests and the questionnaires and it took
about one hour for the parents to fill in the gioestaires. The questionnaires on the children iibeel

in by one of the parents. Directly after the MB@gnam, the second test-session took place (pdkt tes
Statistical Analyses
The analyses are conducted with the Statisticatdpecfor the Social Sciences (IBM SPSS Statistics)

version 19 and with the Structural Equation Modgl8oftware EQS.
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Missing data:

Study 1

To deal with the missing values in the datasetediht Multiple Imputation (MI) methods were used
(Rubin, 1987; Van Ginkel, 2010). For the Princi@a@mponent Analysis a Mean Correlation Matrix was
calculated on which Principal Component Analysaddbe performed (see for more information Van
Ginkel, Van der Ark, Sijtsma & Vermunt, 2007). TRell Information Maximum Likelihood (FIML)
method was used to deal with the missing valuégQ§, when performing a Confirmatory Factor
Analysis (see for more information Sanchez, Sato&Diez, 2011). Lastly the option ‘Impute missing
data values’ was used to deal with these missihgegan calculating correlations and performing
regression analyses in SPSS (Blanker, Koeter &peins, 2010). This method generates several
complete datasets, each with a different set daoement values, by predicting the missing valwseset
on characteristics of the data. Those individuthsiets can be modeled and ‘pooled’ results arengive
that show the final parameter estimates. The hibreal regression analyses were performed on the no

imputed dataset.

Study 2
In the second study only the participants that vierelved in the pretest and the posttest werelirat

in the analyses. No missing values were found anttoem.

Statistical Analyses

Study 1

For the purpose of finding an optimal factor stawetfor the Sensitivity to Punishment Sensitividy t
Reward Questionnaire for Children (SPSRQ-C), adfpal Component Analysis (PCA) was conducted
on the first dataset (Dataset A). Factors weretified that would optimally explain the covariation
among the items belonging to the SPSRQ-C. In daldetermine which PCA-models were retained and
used in the Confirmatory Factor Analysis (CFA), BfeéA-models were evaluated against the theoretical
model of Gray (Gray et al., 2000; Luman et al., POConfirmatory factor analyses were conducted to
investigate which of the selected PCA-models ghedbest description of the current data.

The models were fitted using the Confirmatory Faétoealysis (CFA) in EQS. Multiple fit indices were
used, since no clear consensus exists regardinzetggoodness-of-fit indices for the evaluatiomhef

CFA (Luman et al., 2011). In the current study,wesent six frequently reported indices (see fomitse
Steiger, 1990; Browne & Cudeck, 1993; Byrne, 1®dljen 2002; Schumacker & Lomax, 2004;

Schermelleh- Engel, Keith, Moosbrugger, & Hoda)42 Luman et al., 2011)y* goodness of fit test,
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the Root Mean Square Error of Approximation (RMSHEAE Comparative Fit Index (CFl), the Akaike
Information Criterion (AIC), the Normed Fit IndeXFl) and the Root Mean Square Residual (RMR). A

non-significanty? indicates an adequately fitting model, although test is sensitive to sample size

(which is large in the current study). An RMSEAuwelof 0.05 or smaller indicates a close fit, values
between 0.05 and 0.08 represent a reasonablalfies between 0.08 and 0.10 a mediocre fit, whereas
values >.10 are not acceptable. CFIl values grézder.90 are considered as indicative of a goaahii
higher values indicate a better fit. The lower A€ value, the better a model fits. NFI values dddae
between .90 and .95, which is acceptable. A vafubove .95 is good. For RMR a value between .05
and .07 indicates a good model fit. Finally, relidpindices (coefficient alpha) of the model facs

were explored, a higher reliability indicating avier error variance.

The four- and the five-factor-models of the study@wman and colleagues (2011) were fitted as well i
order to evaluate whether those models fit the dbtaur study as well. Finally the best fitting nedaénd
the models that theoretically make sense were chimseetain and use in subsequent analyses.

First, Pearson Correlations were calculated tosasbe relation between the predictors and theomgc
variables. After that simple linear regression gs@é were performed in order to assess the separate
influence of each of the predictors on the dependamables (reactive- and proactive aggression).
Multiple regression analyses were performed tossste influence of the complete models on reactive
and proactive aggression.

Hierarchical multiple regression analyses with Bigant correlations were conducted in order tceass
the combined contribution of the predictors to dlécome variables (reactive- and proactive aggre}si
We forced the factors of the different PCA-modalshe first block of the hierarchical regression
analysis, after which reactive or proactive aggossw/as entered, to assess the unique contribtdion
proactive and reactive aggression respectivelyassess the unique contribution of the ICU scales to

proactive and reactive aggression, the ICU scatgs @ntered in the third block.

Study 2
To assess whether the ‘Minder Boos en Opstandagnam led to a diminishment of behavioural

problems and an improvement of reward- and punistsensitivity, non-parametric Wilcoxon Signed
Rank Tests were used to compare the means of éhespand the posttest. Also Spearman’s rho
correlations were used to assess the relationbeipgeen the difference scores (between pretest and
posttest) of the reward- and punishment sensitsgtyres and the behaviour problem scores and betwee

the difference scores of the reward- and punishmemsitivity scores and the aggression scores.
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Results

Study 1: Relationship between type of aggressiahraward- and punishment sensitivity.

Principal Component Analysis on Dataset A

The dimensionality of the 33 items of the SPSRQ4&3 @xplored using factor analysis in SPSS. The
number of factors was determined using the screteated a parallel analysis as well as the substanti
meaning of the factors and theoretical backgroih@. scree-test indicated that a three- or fourefact
solution would explain the highest percentagearhivariance. The parallel analysis pointed at & fou
factor solution being the most optimal solutiorekplaining the item variance. According to the tlyeo
of Gray (1976, 1982; Gray & McNaughton, 2000) thare three interactive, neurobiologically valid
systems that influence two kinds of behaviour, Whace approach behaviour and avoidance behaviour.
For those reasons it has been decided to derige thterpretable factor models (with 2, 3 and 4di;
respectively), which are described below. Item ingsl on each of the factors is reported in the Appe
(factor loading >0.10 are included). Also the foamnd five factor solutions, which came out as most
optimal solutions in the study of Luman and colleeg)(2011), are discussed below.

A model with 2 factors (called model PCA-2) expkd 34.4% of the item variance. Factor 1 may
be labeled Reward Sensitivity and consisted ofol2 ¢f 18) items from the original Reward Sensiyivi
Scale described by Colder and O’Connor (2004)palgh two items loaded somewhat higher on Factor 2
of the PCA-2 model and although six items of thginal Reward Sensitivity Scale loaded much higher
on Factor 2 of the PCA-2 model (see Appendix 1¢téa2 may be labeled Sensitivity to Punishment and
consisted of 12 (out of 15) items from the origiBehsitivity to Punishment scale described by Golde
and O’Connor (2004), although four items of thegmal Punishment Sensitivity scale loaded higher on
Factor 1 of the PCA-2 model (see Appendix 1). Thaglel could differentiate between sensitivity to
punishment (avoidance behaviour) and sensitivityeteard (approach behaviour) (Gray & McNaughton,
2000).

A model with 3 factors (called model PCA-3) accaahtfor 39.4% of the item variance. Factor 1 may be
labeled ‘Sensitivity to Social Punishment’, becasiseial anxiety and fear are the main topics oftrobs
its items. Factor 2 may be labeled as ‘SensitidtiReward’, because most of its items are abouinged
reward. Factor 3 consisted of items that were madibut winning and social power and may be labeled
as ‘Sensitivity to Power'.
A model with 4 factors (called model PCA-4) accaahfor 43.4% of the item variance. Factor 1 may be
labeled ‘Sensitivity to Social Punishment’ and dstesl mainly of items about social anxiety and fear
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general. Factor 2 may be labeled ‘Sensitivity toi@ldReward’ and consisted of some items aboutgoein
evaluated as nice and funny. Factor 3 consistedlynai items about getting a quick reward and may b
labeled ‘Sensitivity to Immediate Reward’. The I&sttor may be labeled as ‘Sensitivity to Powerd an
consisted of items that were almost all about wigrand social power.

The four-factor solution of Luman and colleaguedl(P) consisted of the following factors. Factor dsw
labeled Punishment Sensitivity, factor 2 RewardpRasivity, factor 3 Impulsivity/Fun-seeking and
factor 4 Drive.

The factors of the five-factor solution from thersastudy of Luman and colleagues (2011) as
mentioned above were factor 1 labeled FFFS (fedrsmomfort and active avoidance in social
situations) factor 2 labeled Reward Responsivagidr 3 labeled Impulsivity/Fun-seeking, factor 4
labeled Drive and factor 5 labeled BIS (generaleyxand difficulty with the modulation of anxiety)
The models of Luman and colleagues (2011) diffemfthe PCA models derived in our study in their
distributions of the items over the factors. Therefdifferent labels have been given to the factoased
on the content of the items of those particulatdiecand based on the theory of Gray (Gray &
McNaughton, 2000).

Model selection
Two models were selected. The first model was BA-2 model with two factors (Punishment
Sensitivity and Reward Sensitivity). This model vgatected based on the theory that there are three
interactive, neurobiologically valid systems th#tuence two kinds of behaviour, which are approach
behaviour and avoidance behaviour. (Gray & McNaoigh2000). The PCA-2 model should be able to
differentiate between those two kinds of behavidinle PCA-2 model is also highly similar to the 2-
factor solution derived by Colder and O’Connor (200

Secondly, the PCA-4 model was selected that caubdtfour factors (Sensitivity to Social
Punishment (SSP), Sensitivity to Social Reward ($SBnsitivity to Power (SPOW) and Sensitivity to
Immediate Reward (SIR)). This model was selectegtb@an the fact that this 4-factor model explained
the highest amount of item variance and becauskather structure does fit existing theories about
sensitivity to punishment- and reward (Dodge, 199y & McNaughton, 2000; Van de Wiel, Hoppe &
Matthys, 2003; Merk et al., 2005; Luman et al., 20@lthough it is somewhat different from factor
structures that have been found before (Luman @04ll). Proactive aggressive children are likeljpe
goal-oriented and the advantages of aggressiongolayportant role in this type of aggression (Dadg
1991). These children might be very sensitive tagraand they often use aggression to obtain thoglsg
(for example to obtain a better position in a gloi\derk et al., 2005). Reactive aggressive is an
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impulsive form of aggression, which can be seea kisd of defence against something threatening or
frustrating (Van de Wiel, Hoppe & Matthys, 2003)ld& of children with ADHD show reactive
aggression and those children have a strong preferfer immediate rewards (Luman et al., 2005).
Based on this knowledge the distinction betweesisieity to power and sensitivity to immediate reda
could be made. The more global distinction betwsarsitivity to social punishment and social reward
based on the theory of Gray (Gray & McNaughton, 00 which a distinction is made between FFFS,
BAS and BIS. The BAS initiates approach behaviowaative avoidance and results in positive
emotional experiences. The FFFS is activated bysaxeestimuli, novel stimuli or non-rewards. The
FFFS results in either behavioural activation ofjtff of ‘Flight’ responses or in ‘Freezing’. Thiystem
has been associated with feelings of rage and Reavard sensitivity is represented by the BAS and
punishment sensitivity by the FFFS (Luman et &11). The BIS is activated by conflict between the
BAS and the FFFS. In the presence of a reward t8aribits FFFS, favoring approach behaviour,
while in the presence of aversive stimuli the BiBibits the BAS, favoring escape behaviour (Gray &
McNaughton, 2000). Because most of the items ofiteieand second factor of the PCA-4 model were

about social situations, the term ‘social’ has badded to it.

Confirmatory Factor Analysis on Dataset A

To investigate whether the 2 selected PCA modalstaa two models of Luman and colleagues (2005)

provided a good fit to the data, A CFA was conddat&h these models. If an item had an absolute

loading of 0.30 or higher on a particular factben this item was assigned to that factor. Thidiedp

that some items were assigned to more than onerfathen an item had no absolute factor loading

higher than 0.30, this item was assigned to thefdor which it had the highest absolute loadisgg

Appendix) (Luman et al., 2011).

The fit indices RMSEA, CFI, NFI and RMR were sliyhvetter for the PCA-4 model than for the PCA-2

model, the Luman-4 model and the Luman-5 model {sdxe 1). Coefficient alpha’s of the PCA-4

model were .88 for Sensitivity to (Social) Punisimine71 for Sensitivity to (Social) Reward, .64 for

Sensitivity to Power and .74 for Sensitivity to Iradiate Reward. It can be concluded that the PCA-4

model is the best fitting model.

For PCA-4 there were positive correlations betwibenSensitivity to Social Punishment scale and the

Sensitivity to Social Reward scale=(30), the Sensitivity to Social Punishment scale thie Sensitivity

to Immediate Reward scale=(.28), the Sensitivity to Social Reward scale ard3knsitivity to

Immediate Reward scale=(.67), the Sensitivity to Power scale and the Seatgito Social Punishment

scale (=.14) and lastly between the Sensitivity to Powatesand the Sensitivity to Social Reward scale
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(r=.59). Those positive correlations could be explaibg the fact that all scales represent some fdrm o
reward- and punishment sensitivity, which, in tuare driven by interacting or overlapping undenyin

mechanisms (Gray & McNaughton, 2000).

Table 1.Results of the confirmatory factor analyses of fifferent models.

Model df )(2 p-value RMSEA CFI AlC NFI RMR

PCA-2 491 1528.488 <0.001 0.072 0.752 3724.166 0.677 80.08
PCA-4 481 1183.761 <0.001 0.060 0.831 3724.166 0.749 90.06
Luman-4 424 1246.347 <0.001 0.069 0.799 3695.947 0.728 50.08
Luman-5 420 1190.177 <0.001 0.068 0.809 3627.536 0.736 80.08

Descriptive and preliminary analyses

Means, standard deviations and range of all indégarvariables, as well as correlations between al
variables can be found in Table 2. Proactive aadtiee aggression were significantly correlated (67,
p <.001). Many of the scales of the different medeére significantly correlated as well, which make
sense because they all measure the same kindasifuds.

Table 3 presents the simple linear regression ofdependent variables upon reactive aggressigh a
proactive aggression, the dependent variableshéwrs, proactive aggressiofi€ .571,p<.001) is a
significant predictor of reactive aggression. Taetdrs Sensitivity to Social Reward, Sensitivity to
Immediate Reward and Sensitivity to Social PowethefPCA-4 model are significant predictors of
reactive aggression as well£ .292, .261, .295 respectivelyp( .001). Of the PCA-2 model only
Sensitivity to Punishment significantly predictacgve aggressiorf(= .341,p <.001). Of the Luman-4
model Reward Responsiveness, Impulsivity/Fun-See&ind Drive are significant predictors of reactive
aggressionA = .316, .272, .263 respectivelyp (< .001).
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1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. Mean SD Min Max
1. Reactive aggression - 8.52 3.937 0 20
2. Proactive aggression 87 3.00 2.807 0 17
3. PCA-4_SSP .04 -.02 36.11 9.443 17 68
4. PCA-4_SSR 29+ 29+ 30 21.93 6.281 10 54
5. PCA-4_SPOW 30 17 14+ 59+ 23.88 4,741 6 46
6. PCA-4_SIR 26 11 28+ 67 54~ 20.82 5.446 8 33
7. PCA-2_SR .04 -.02 88 .38 .19+ .38+ 38.27 9.374 18 68
8. PCA-2_SP 34 24+ 26+ .89+ .82+ .83+ .34~ 52.05 10.817 25 85
9. Luman4_SP .05 -.01 57 35+ 21 .34~ 98+ .32+ 33.78 8.365 15 62
10. Luman4_RR 32 19+ 39+ .86+ .64+ .86 .45+ 9Ol 44~ 33.82 7.394 15 58
11. Luman4_IF 27 29+ 30 .79+ 54+ 53+ 35+ 76+ .32 59+ 9.76 2.987 4 20
12. Luman4_D 26 19~ -07 .58« 78+ 36+ -.03 g2+ -.02 52+ 47 10.58 3.874 2 46
13. Luman5_FFFS .02 -.00 95 .28+ .09 23 94~ 22+ 96+ 34+ 26~ -.08 21.84 6.124 9 43
14. Luman5_RR s R A0+ 80+  bI= .86+ .49+ 81 45+« 88+ 54+  32= 38~ 16.12 4.349 6 28
15. Luman5_IF 2% 29+ 30+ .79+ 54+ B3+ 35+ 76+ .32+ 59+ 1.00 A 26 54~ 9.76 2.987 4 20
16. Luman5_D 25 18+ 18+ 54+ 82+ 37 -04 73 -.03 52+ 46+ 97~ - 10 .33 .46+ 13.63 4.254 2 46
17. Luman5_BIS .24 .06 .06 56 .40+ 54+ 8O+ 54+ 83+ 67+ 41+ 15+ 72+ 53+ 41+ 14+~ 26.40 5.854 10 45
18. ICU_callous 30 .43+ .05 A7 14+ 04 .04 16 .02 A8 22+ .07 .04 .18 .22+ .05 .07 9.40 3.885 1 28
19. ICU_uncaring 2F 35+ .04 25« 22+ .16~ .05 260 .04 21 30+ .18+ .04 A8 30+ .16~ 11 37 8.93 3.318 0 22
20. ICUunemotional 13+ .10 B vy 12+ .09 A 12 A5« 12 12+ .03 A4 13 12+ .03 13 19 15+ 7.17 2.294 1 15

** Correlation is significant at the 0.01 level {&Hled). * Correlation is significant at the 0.G&v&l (2-tailed).
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Reward Responsiveness, Impulsivity/Fun-seekingyebaind BIS of the Luman-5 model are significant
predictors of reactive aggression as weh(.210, .272, .250, .237 respectively € .001). Of the ICU
the Callous scalgf(= .304,p < .001), the Uncaring scalg € .270,p < .001), the Unemotional scale (

= .130,p =.008) and the Total Scorg £ .348,p < .001) are significant predictors of reactive

aggression.

Table 3.Simple linear regressions of all independent vdeab

Reactive aggression Proactive aggression

I ndependent variable F B p R F B p R
Aggression reactive/proactive aggression 197.6 571 .000 .33 197.5 571 .000 .33
PCA-4 Sensitivity to social punishment (SSP) .623 038. 430 .00 .194 -.024 .660 .00
Sensitivity to social reward (SSR) 38.5 .292 .000 .09 35.9 .284 .000 .08
Sensitivity to immediate reward (SIR) 29.0 .261 000 .07 4.8 .108 .029 .01
Sensitivity to Power (SPOW) 39.0 .295 .000 .087 012 171 .001 .03
PCA-2 Sensitivity to Reward (SR) .64 .040 423 .00 .15 -.021 .698 .00
Sensitivity to Punishment (SP) 54.4 341 .000 12 243 237 .000 .06
Luman-4 Sensitivity to Punishment (SP) 1.1 .052 3.29 .00 0.1 -.013 .813 .00
Reward Responsivity (RR) 46.0 .316 .000 .10 15.0 188. .000 .04
Impulsivity/Fun-seeking (IF) 32.6 272 .000 .07 .(B6 .287 .000 .08
Drive (D) 30.2 .263 .000 .07 15.7 195 .000 .04
Luman-5 FFFS 0.2 .020 .689 .00 0.0 -.004 .960 .00
Reward Responsivity (RR) 18.6 .210 .000 .04 5.7 18.1 .017 .01
Impulsivity/Fun-seeking (IF) 32.6 272 .000 .07 .(B6 .287 .000 .08
Drive (D) 27.3 .250 .000 .06 13.3 .180 .000 .03
BIS 244 .237 .000 .06 15 .061 .226 .00
ICU ICU_callous 40.7 .304 .000 .09 89.8 423 .000 18 .
ICU_uncaring 30.5 .270 .000 .07 57.5 .353 .000 A3
ICU_unemotional 7.0 .130 .008 .02 3.8 .094 051 1 .0
ICU_total 55.8 .348 .000 A2 100.9 444 .000 .20

Reactive aggression, in turn, is a significant mted of proactive aggressiofi € .392,p <.001). Other

significant predictors of proactive aggression&easitivity to Social Rewarg = .284,p < .001),
Sensitivity to Immediate Rewarg € .108,p = .029) and Sensitivity to Powet € .171,p = .001) of the
PCA-4 model. Of the PCA-2 model Sensitivity to Flmment significantly predicts proactive aggression

(6 = .237,p<.001). Reward Responsivity, Impulsivity/Fun-segkand Drive of the Luman-4 model are

significant predictors of proactive aggressigr=(.188, .287, .195 respectively € .001). Of the
Luman-5 model Reward Responsivigy<£ .118,p = .017), Impulsivity/Fun-seeking & .287,p < .001)
and Drive # = .180,p < .001) significantly predict proactive aggressibastly of the ICU the Callous

scale, the Uncaring scale and the Total Scoreigindisant predictors of proactive aggressign=(.423,
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.353, .444 respectivelp, < .001). In addition a trend was found for an etfief the Unemotional scale on
proactive aggressioi € .094,p =.051).

Table 4 presents the multiple regression analysgwed®CA-4 model, the PCA-2 model, the Luman-4
model and the Luman-5 model on reactive aggressidnTable 5 presents the multiple regression
analyses of those models on proactive aggress®shAwn, the explained variances are almost similar
which would indicate that there are no significdififerences in predictive qualities of those models

predicting reactive and proactive aggression.

Table 4.Multiple regression analyses of the four modelseattive aggression.

Predictor F (df,df) R B SE B p
PCA 4 (constant) 13.1 (4, 360)* A3 2.199 1.130 .052
Sensitivity to Social Punishment (SSP) -.020 .022 -.047 .359
Sensitivity to Social Reward (SSR) 126 .049 161 .010
Sensitivity to Immediate Reward (SIR) 134 .047 172 .005
Sensitivity to Power (SPOW) .093 .052 110 .076
PCA 2 (constant) 28.1 (2, 359)* 14 2.647 1.075 .014
Sensitivity to Reward -.040 .021 -.104 .053
Sensitivity to Punishment .146 .020 .397 .000
Luman 4 (constant) 13.0 (4, 361)* A3 3.164 1.046 .003
Sensitivity to Punishment -.043 .027 -.091 118
Reward Responsiveness 129 .038 .240 .001
Impulsivity/Fun-seeking 151 .083 115 .070
Drive .088 .063 .088 .160
Luman 5 (constant) 12.6 (5, 361)* 15 2.607 1.058 .014
FFFS -177 .048 -.275 .000
Reward Responsiveness .018 .058 .020 .753
Impulsivity/Fun-seeking .169 .083 .128 .042
Drive .108 .052 119 .041
BIS 241 .053 .354 .000

*Significant at the 0.05 level (2-tailed).
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Table 5.Multiple regression analyses of the four modelpmactive aggression.

Predictor F (df,df) R B SE B p
PCA 4 (constant) 12.2 (4, 363)* 12 .962 798 229
Sensitivity to Social Punishment (SSP) -.034 .015 -.115 .026
Sensitivity to Social Reward (SSR) .200 .034 .358 .000
Sensitivity to Immediate Reward (SIR) -.037 .036 -.063 .306
Sensitivity to Power (SPOW) .021 .033 .038 .523
PCA 2 (constant) 15.6 (2, 362)* .08 .337 .785 .668
Sensitivity to Reward -.037 .015 -.136 .013
Sensitivity to Punishment .080 .014 .306 .000
Luman 4 (constant) 10.9 (4, 364)* A1 .651 .745 .383
Sensitivity to Punishment -.045 .019 -.137 .020
Reward Responsiveness .027 .027 .071 .316
Impulsivity/Fun-seeking .251 .059 .266 .000
Drive .037 .044 .053 .400
Luman 5 (constant) 7.6 (5, 364)* .10 .807 .764 .292
FFFS -.029 .034 -.063 .400
Reward Responsiveness -.003 .041 -.005 .943
Impulsivity/Fun-seeking 272 .060 .289 .000
Drive .039 .038 .062 .297
BIS -.016 .038 -.034 .674

*Significant at the 0.05 level (2-tailed).

PCA-4 model predicting type of aggression

A multiple hierarchical regression of three factofshe PCA-4 model and proactive aggression on
reactive aggression (Table 6) shows that the ioctdn of proactive aggression significantly inges.
the explained varianc&{-change =.28,F (1,361) = 165.5p <.001). Sensitivity to Immediate Reward
(6 = .15,p =.004) and Sensitivity to Powef € .14,p =.004) significantly predict reactive aggression,
above and beyond the effect of proactive aggressimh levels of Sensitivity to Immediate Rewardian

high levels of Sensitivity to Power significantlyeglict high levels of reactive aggression.
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PCA-4 model pecédg reactive aggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 16.3 (3, 362)* 12 1.873 1.004 .063
Sensitivity to Social Reward (SSR) 118 .048 .150 .015
Sensitivity to Immediate Reward (SIR) .079 .051 .094 124
Sensitivity to Power (SPOW) .136 .047 174 .004
Model 2 (constant) 59.2 (4, 361)* 40 1.622 .832 .052
Sensitivity to Social Reward (SSR) -.029 .042 -.036 491
Sensitivity to Immediate Reward (SIR) 126 .043 .149 .004
Sensitivity to Power (SPOW) 112 .039 144 .004
Proactive aggression .800 .062 .556 .000

*Significant at the 0.05 level (2-tailed).

A multiple hierarchical regression on proactive r@ggion (Table 7) shows that the introduction of

reactive aggression significantly increases theéaimed varianceRé-change =.28,F (1,361) = 1765.5)

<.001). Sensitivity to Social Rewarfl £ .25,p < .001) significantly predicts proactive aggression,

above and beyond the effect of reactive aggresbimm levels of Sensitivity to Social Reward

significantly predict high levels of proactive aggsion. Also Sensitivity to Immediate Rewa#d=(-.15,

p = .003) significantly predicts proactive aggressingve and beyond the effect of reactive aggression.

Low levels of Sensitivity to Immediate Reward sfgrantly predict high levels of proactive aggressio

Table 7 Hierarchicalregression analyses: PCA-4 model predicting pragctiggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 13.9 (3, 362) .10 .315 .704 .655
Sensitivity to Social Reward (SSR) .183 .034 .335 .000
Sensitivity to Immediate Reward (SIR) -058 .036 -.099 .108
Sensitivity to Power (SPOW) .029 .033 .054 377
Model 2 (constant) 56.5 (4, 361) .39 -.422 .586 AT2
Sensitivity to Social Reward (SSR) 137 .028 .250 .000
Sensitivity to Immediate Reward (SIR) -.089 .030 -.152 .003
Sensitivity to Power (SPOW) -.024 .028 -.045 .381
Reactive aggression .393 .031 .566 .000

*Significant at the 0.05 level (2-tailed).
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PCA-2 model predicting type of aggression

A multiple hierarchical regression of the factofshee PCA-2 model and proactive aggression on neact
aggression (Table 8) shows that the introductiopro&ctive aggression significantly changes the
explained varianceRf-change =.27,F (1,364) = 158.5p < .001). Sensitivity to Punishment
significantly predicts reactive aggression, abave laeyond the effect of proactive aggresspr (21,p

<.001). High levels of Sensitivity to Punishmentrsiigantly predict high levels of reactive aggressi

Table 8.Hierarchical regression analyses: PCA-2 model pcéidg reactive aggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 47.7 (1, 365)* 12 1.982 .959 .039
Sensitivity to punishment (SP) 124 .018 .340 .000
Model 2 (constant) 113.4 (2, 364)* .38 2.214 .802 .006
Sensitivity to punishment (SP) .077 .015 212 .000
Proactive aggression .768 .061 .534 .000

*Significant at the 0.05 level (2-tailed).

A multiple hierarchical regression analysis pradgiproactive aggression (Table 9) shows that the
introduction of reactive aggression significanthanges the explained varian&é-change =.29,F
(1,364) = 158.5p < .001). After the introduction of reactive aggies Sensitivity to Punishment no
longer significantly predicts proactive aggression.

Table 9.Hierarchical regression analyses: PCA-2 model pcédg proactive aggression.

Predictor F (df,df) 34 B SE B p
Model 1 (constant) 22.4 (1, 365)* .06 -.303 .688 .660
Sensitivity to punishment (SP) .061 .013 241 .000
Model 2 (constant) 95.3 (2, 364)* .34 -1.086 578 .061
Sensitivity to punishment (SP) .012 .011 .047 .295
Reactive aggression .395 .031 .568 .000

*Significant at the 0.05 level (2-tailed).

Luman-4 model predicting type of aggression

A multiple hierarchical regression analysis of thetors of the Luman-4 model and proactive aggoessi
on reactive aggression (Table 10) shows that tineduaction of proactive aggression significantly
changes the explained varian&8-¢hange =.27,F (1,366) = 158.5p < .001). Reward Responsiveness
significantly predicts reactive aggression, abave laeyond the effect of proactive aggressr (20,p

<.001). High levels of Reward Responsiveness sitamtily predict high levels of reactive aggression.
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Table 10 Hierarchical regression analyses: Luman-4 modeldpreng reactive aggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 15.8 (3, 367)* 11 2.556 922 .006
Reward Responsiveness (RR) .104 .035 .195 .003
Impulsivity/Fun-seeking (IF) 114 .083 .086 .168
Drive (D) 121 .059 122 .041
Model 2 (constant) 56.5 (4, 366)* .38 2473 772 .001
Reward Responsiveness (RR) .109 .029 .204 .000
Impulsivity/Fun-seeking (IF) -.065 .071 -.049 .360
Drive (D) .066 .050 .066 .185
Proactive aggression .782 .062 .542 .000

*Significant at the 0.05 level (2-tailed).

A multiple hierarchical regression analysis on ptiv@ aggression (Table 11) shows that the intridnc
of reactive aggression significantly changes thelared varianceRP-change =.28,F (1,366) = 158.5,
p < .001). Impulsivity/Fun-seeking significantly pliets proactive aggression above and beyond the
effect of reactive aggressiof € .20,p <.001). High levels of Impulsivity/Fun-seeking sificantly

predict high levels of proactive aggression.

Table 11 Hierarchical regression analyses: Luman-4 modeldg®ng proactive aggression.

Predictor F (df,df) 34 B SE B p
Model 1 (constant) 12.0 (3, 367) .09 .106 .648 .870
Reward Responsiveness (RR) -.006 .024 -.017 .799
Impulsivity/Fun-seeking (IF) .229 .058 .248 .000
Drive (D) .071 .041 .102 .089
Model 2 (constant) 52.5 (4, 366) .36 -.881 .548 .109
Reward Responsiveness (RR) -.046 .021 -.125 .025
Impulsivity/Fun-seeking (IF) .185 .049 .200 .000
Drive (D) .024 .035 .035 494
Reactive aggression .386 .031 .557 .000

*Significant at the 0.05 level (2-tailed).

Luman-5 model predicting aggression

A multiple hierarchical regression analysis of thetors of the Luman-5 model and proactive aggoessi
on reactive aggression (Table 12) shows that tineduaction of proactive aggression significantly
changes the explained varian&8-¢hange =.28,F (1,361) = 168.4p < .001). Drive § = .14,p = .004)
and BIS = .19,p <.001) significantly predict reactive aggressiom\aband beyond the effect of
proactive aggression. High levels of Drive and 8 Bignificantly predict high levels of reactive

aggression.
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Table 12 Hierarchical regression analyses: Luman-5 modeldpreng reactive aggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 11.6 (4, 362)* 11 1.894 1.047 071
Reward Responsiveness (RR) .000 .059 .000 .997
Impulsivity/Fun-seeking (IF) .156 .085 116 .069
Drive (D) .162 .051 179 .002
BIS .109 .040 161 .008
Model 2 (constant) 47.3 (5, 361)* .40 1.383 .866 A11
Reward Responsiveness (RR) .020 .049 .022 .682
Impulsivity/Fun-seeking (IF) -.069 .073 -.051 344
Drive (D) 123 .042 .136 .004
BIS 31 .034 193 .000
Proactive aggression .804 .062 .558 .000

*Significant at the 0.05 level (2-tailed).

A multiple hierarchical regression analysis on ptv& aggression (Table 13) shows that the introtdnc
of reactive aggression significantly changes th@amed varianceRé-change =.27,F (1,367) = 158.3,
p <.001). Reward Responsivene$s(-.11,p =.022) and Impulsivity/Fun-seeking € .20,p <.001)
significantly predicts proactive aggression, abarnd beyond the effect of reactive aggression. Low
levels of Reward Responsiveness predict high lesfgisoactive aggression and high levels of
Impulsivity/Fun-seeking predict high levels of pctige aggression.

Table 13 Hierarchical regression analyses: Luman-5 modeldprgng proactive aggression.

Predictor F (df,df) 34 B SE B p
Model 1 (constant) 12.2 (3, 368)* .09 .304 .602 .614
Reward Responsiveness (RR) -.043 .037 -.069 244
Impulsivity/Fun-seeking (IF) .261 .058 .284 .000
Drive (D) .054 .035 .085 131
Model 2 (constant) 52.6 (4, 367)* .36 -.945 514 .066
Reward Responsiveness (RR) -.072 .031 -114 .022
Impulsivity/Fun-seeking (IF) .185 .049 .201 .000
Drive (D) -.002 .030 -.004 .935
Reactive aggression .380 .030 .552 .000

*Significant at the 0.05 level (2-tailed).

Callous and unemotional traits predicting type of ggression

A multiple hierarchical regression analysis of tadlous scale of the ICU on reactive aggressioml@a
14) shows that the introduction of ICU callous dnessignificantly change the explained variarie (
change =.005,F (1,341) = 2.8p = .096). ICU callousf = .08,p =.096) does not significantly predict
reactive aggression, above and beyond the effégi®active aggression and the factors of the PCA-4
model that correlated significantly to reactive @ggion. Sensitivity to Immediate Rewafd<14,p =
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.009) and Sensitivity to Powef € 16, p =.002) significantly predict reactive aggressiomaband

beyond the effects of proactive aggression and d@lldus.

Table 14Hierarchical regression analyses: ICU callous preithg reactive aggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 15.0 (3,343)* A2 2.218 1.004 .028
Sensitivity to Social Reward (SSR) .105 .048 .136 .030
Sensitivity to Immediate Reward (SIR) .080 .051 .098 118
Sensitivity to Power (SPOW) 135 .046 179 .004
Model 2 (constant) 50.5 (4, 342)* .37 1.783 .849 .036
Sensitivity to Social Reward (SSR) -.024 .042 -.032 .562
Sensitivity to Immediate Reward (SIR) 124 .043 153 .004
Sensitivity to Power (SPOW) 115 .039 152 .004
Proactive aggression 747 .063 .530 .000
Model 3 (constant) 41.1 (5, 341) .38 1.207 914 .188
Sensitivity to Social Reward (SSR) -.024 .042 -.031 .566
Sensitivity to Immediate Reward (SIR) 114 .043 141 .009
Sensitivity to Power (SPOW) 121 .039 .160 .002
Proactive aggression .704 .068 499 .000
ICU callous .083 .050 .078 .096

*Significant at the 0.05 level (2-tailed).

A multiple hierarchical regression analysis of tiiearing scale of the ICU on reactive aggressi@bl@
15) shows that the introduction of ICU uncaringnifigantly changes the explained varianB&-¢hange
=.007,F (1,353) = 4.0p =.047). ICU uncaring& = .09,p =.047) significantly predicts reactive
aggression, above and beyond the effects of pra@aatigression and the factors op the PCA-4 model th
correlated significantly to reactive aggressiorglHievels of uncaring traits significantly prednegh

levels of reactive aggression. Sensitivity to ImnezglRewardf = .14,p = .009) and Sensitivity to

Power # = .14,p =.007) significantly predict reactive aggressiomaband beyond the effects of

proactive aggression and ICU uncaring.
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Table 15Hierarchical regression analyses: ICU uncaring pietthg reactive of aggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 16.4 (3,355)* 12 1.911 1.005 .058
Sensitivity to Social Reward (SSR) 134 .048 171 .006
Sensitivity to Immediate Reward (SIR) .076 .051 .091 137
Sensitivity to Power (SPOW) 124 .047 .159 .009
Model 2 (constant) 57.0 (4, 354)* .39 1.604 .838 .057
Sensitivity to Social Reward (SSR) -.017 .042 -.022 .685
Sensitivity to Immediate Reward (SIR) 124 .043 .149 .004
Sensitivity to Power (SPOW) 107 .039 137 .007
Proactive aggression .786 .063 .550 .000
Model 3 (constant) 46.8 (5, 353)* .40 1.028 .883 .245
Sensitivity to Social Reward (SSR) -.018 .042 -.023 .666
Sensitivity to Immediate Reward (SIR) 113 .043 .135 .009
Sensitivity to Power (SPOW) .106 .039 .136 .007
Proactive aggression 741 .066 .518 .000
ICU uncaring 111 .056 .090 .047

*Significant at the 0.05 level (2-tailed).

A multiple hierarchical regression analysis of tt,eemotional scale of the ICU on reactive aggression
(Table 16) shows that the introduction of ICU unéiom@al does not significantly change the explained
variance R>-change =.004,F (1,350) = 2.4p = .120). ICU unemotionafi(= .07,p = .120) does not
significantly predict reactive aggression, above beyond the effects of proactive aggression aed th
factors op the PCA-4 model that correlated sigaiftty to reactive aggression. Sensitivity to Imnagdeli
Reward f = .14,p = .008) and Sensitivity to Powef € .14,p =.007) significantly predict reactive

aggression, above and beyond the effects of prk@aatigression and ICU unemotional.
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Predictor F (df,df) R B SE B p
Model 1 (constant) 14.8 (3,352)* 11 2.114 1.029 .041
Sensitivity to Social Reward (SSR) 121 .049 .154 .014
Sensitivity to Immediate Reward (SIR) .069 .052 .082 .187
Sensitivity to Power (SPOW) 133 .048 170 .006
Model 2 (constant) 56.5 (4, 351)* .39 1.755 .853 .040
Sensitivity to Social Reward (SSR) -.023 .042 -.029 .592
Sensitivity to Immediate Reward (SIR) 119 .043 141 .007
Sensitivity to Power (SPOW) .109 .040 .140 .006
Proactive aggression .798 .063 .557 .000
Model 3 (constant) 45.9 (5, 350)* .40 1.082 .955 .258
Sensitivity to Social Reward (SSR) -.023 .042 -.029 .583
Sensitivity to Immediate Reward (SIR) 116 .043 137 .008
Sensitivity to Power (SPOW) .107 .040 137 .007
Proactive aggression 792 .063 .552 .000
ICU unemotional 112 .072 .065 .120

*Significant at the 0.05 level (2-tailed).

A multiple hierarchical regression analysis of taflous scale of the ICU on proactive aggressiabl@

17) shows that the introduction of ICU callous #igantly changes the explained varianB8-¢hange =
.05,F (1,341) = 30.5p < .001). ICU callousA = .24,p < .001) significantly predicts proactive

aggression, above and beyond the effects of reaatigression and the factors op the PCA-4 model tha

correlated significantly to proactive aggression.

Table 17Hierarchical regression analyses: ICU callous preitg proactive aggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 11.5 (3,343)* .09 583 723 421
Sensitivity to Social Reward (SSR) 173 .035 317 .000
Sensitivity to Immediate Reward (SIR) -.059 .037 -.103 .105
Sensitivity to Power (SPOW) .028 .033 .051 411
Model 2 (constant) 46.8 (4, 342)* .35 -.275 615 .655
Sensitivity to Social Reward (SSR) 132 .029 .243 .000
Sensitivity to Immediate Reward (SIR) -.090 .031 -.156 .004
Sensitivity to Power (SPOW) -.025 .029 -.046 .387
Proactive aggression .387 .033 .545 .000
Model 3 (constant) 46.8 (5, 341)* 41 -1.490 .629 .018
Sensitivity to Social Reward (SSR) 122 .028 .223 .000
Sensitivity to Immediate Reward (SIR) -.102 .030 -.176 .001
Sensitivity to Power (SPOW) -.007 .028 -.014 .789
Reactive aggression .337 .033 475 .000
ICU callous .183 .033 .243 .000

*Significant at the 0.05 level (2-tailed).
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High levels of callous traits significantly predhigh levels of proactive aggression. Sensitivitysocial
Reward = .22,p <.001) and Sensitivity to Immediate Rewafd=(-.18,p = .001) significantly predict
proactive aggression, above and beyond the efééctsactive aggression and ICU callous.

A multiple hierarchical regression analysis of tibearing scale of the ICU on proactive
aggression (Table 18) shows that the introductid@ uncaring significantly changes the explained
variance R>-change =.04,F (1,353) = 21.0p < .001). ICU uncaring&= .20, p < .001) significantly
predicts proactive aggression, above and beyondftets of reactive aggression and the factorthep
PCA-4 model that correlated significantly to proaetaggression. High levels of uncaring traits
significantly predict high levels of proactive aggsion. Sensitivity to Social Rewayl£ .24,p <.001)
and Sensitivity to Immediate Rewapgi<£ -.18,p = .001) significantly predict proactive aggression,

above and beyond the effects of reactive aggressiddCU uncaring.

Table 18Hierarchical regression analyses: ICU uncaring pietthg proactive aggression.

Predictor F (df,df) R B SE B p
Model 1 (constant) 14.3 (3,355)* 11 391 709 582
Sensitivity to Social Reward (SSR) 192 .034 .351 .000
Sensitivity to Immediate Reward (SIR) -.061 .036 -.150 .089
Sensitivity to Power (SPOW) .022 .033 .040 .515
Model 2 (constant) 54.7 (4, 354)* .38 -.356 594 549
Sensitivity to Social Reward (SSR) 139 .029 .256 .000
Sensitivity to Immediate Reward (SIR) -.091 .030 -.157 .003
Sensitivity to Power (SPOW) -.027 .028 -.049 344
Proactive aggression 391 .031 .559 .000
Model 3 (constant) 50.4 (5, 353)* 42 -1.197 .606 .049
Sensitivity to Social Reward (SSR) .130 .028 .238 .000
Sensitivity to Immediate Reward (SIR) -.102 .029 -.175 .001
Sensitivity to Power (SPOW) -.025 .027 -.045 .370
Reactive aggression .362 .032 .503 .000
ICU uncaring 172 .038 .199 .000

*Significant at the 0.05 level (2-tailed).
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Study 2: Effectivity of Minder Boos en Opstandigréducing behavioural problems and improving

reward- and punishment sensitivity.

Descriptive statistics
Table 19 presents descriptive statistics of théeptescores and the posttest scores on the CBEL, th

RPQ, the IGT, the ICU and the PCA-4 model of thepad&icipants.

Table 19 Descriptives of the pretest- and posttest scoreseorral measurement instruments

Pretest Posttest
Instruments Mean Median SD Mean Median SD
CBCL Anxious/Depressed 6.8 5.0 6.7 4.4 4.0 4.1
CBCL Withdrawn 5.6 3.0 9.8 34 2.0 3.4
CBCL Somatic Complaints 5.9 3.0 16.1 2.0 15 1.9
CBCL Social Problems 9.2 7.0 7.2 5.8 5.0 4.0
CBCL Attention Problems 10.1 10 5.7 8.3 8.5 3.9
CBCL Delinquent Behaviour 10.9 7.0 18.4 5.3 6.0 3.2
CBCL Aggressive Behaviour 21.7 20.0 17.0 13.4 12.5 7.3
CBCL Sum Internalizing Problems 18.6 10.0 33.0 9.8 8.5 7.8
CBCL Sum Externalizing Problems 32.6 26.5 35.3 18.7 18.0 9.5
RPQ Reactive 13.7 13.3 4.3 8.8 8.0 6.6
RPQ Proactive 55 55 3.3 3.1 35 3.0
RPQ Total 19.2 18.5 7.3 11.9 12.0 8.6
ICU Callous 11.7 12.0 51 10.9 9.0 7.1
ICU Uncaring 9.4 9.5 5.3 11.7 12.0 6.4
ICU Unemotional 7.3 8.0 2.0 8.0 9.0 4.1
ICU Total 28.5 30.5 9.9 30.6 30.0 16.1
IGT Total Gain first quarter 1907.7 1825.0 626.4 129 1850.0 427.0
IGT Total Gain second quarter 1828.8 1825 262.3 2556 1575.0 424.9
IGT Total Gain third quarter 1700.0 1600.0 715.5 720 2100.0 508.8
IGT Total Gain fourth quarter 17154 1825.0 778.8 70@.0 1650.0 565.7
IGT Total Gain 7151.9 7225.0 1742.4 7354.2 77500 62.9
Sensitivity to Social Punishment 39.2 37.0 9.8 37.9 16.0 36.9
Sensitivity to Social Reward 31.8 315 6.1 29.8 530. 8.9
Sensitivity to Immediate Reward 26.4 28.0 4.1 26.7 26.5 6.0
Sensitivity to Power 31.2 31.0 4.7 29.9 28.5 7.1

N=12

Behaviour problems
Related samples wilcoxon signed rank tests oniffexeht subscales of the CBCL (Table 20) show that

the difference between the pretest scores andastéest scores of Social ProblerdsH-2.558,p = .011,
r = -.74), of Delinquent BehaviouZ (= -2.139,p = .032,r = -.62), of Aggressive Behaviour Z-2.803,
p =.005,r = -.81) and of Externalizing Problems €Z-2.937,p = .003,r = -.85) is significant.
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As shown in Table 19 the scores on the posttest lpgrer than those of the pretest. In additioreadr
was found for a difference between the pretestesand the posttest score on Internalizing Probi@ns
=-1.797,p = .072,r = -.52).

Table 20 Related Samples Wilcoxon Signed Rank Test: differeaetween pretest and posttest
of the CBCL.

z p
Anxious/Depressed -1.719 .086
Withdrawn -.679 497
Somatic Complaints -.933 .351
Social Problems -2.558* .011
Attention Problems -.539 .590
Delinquent Behaviour -2.139* .032
Aggressive Behaviour -2.803* .005
Internalizing Problems -1.797 .072
Externalizing Problems -2.937* .003

*Significant at 0.05 level (2-tailed). N=12

Type of aggression

Related samples wilcoxon signed rank tests oniffereht subscales of the RPQ (Table 21) show that
there is a significant difference between the pteteores and the posttest scores of RPQ reaétiwe (
2.632,p =.008,r = -.76), of RPQ proactiveZ(= -2.150,p = .032,r = -.62) and of the total scale of the
RPQ (Z=-2.628,p =.009,r = -.76). As shown in Table 19 the posttest score® \\wever than the
pretest scores.

Table 21 Related Samples Wilcoxon Signed Rank Test: differeaetween pretest and posttest
of the RPQ.

z p
RPQ reactive -2.632* .008
RPQ proactive -2.150* .032
RPQ total -2.628* .009

*Significant at 0.05 level (2-tailed). N=12

Callous and Unemotional traits

Related samples wilcoxon signed rank tests oniffereht subscales of the ICU (Table 22) show that
there are no significant differences between tle¢egt scores and the posttest scores of the tbabess
and the total score of the ICU. This means thattieno reduction of callous and unemotional grait

after the Minder Boos en Opstandig program.
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Table 22 Related Samples Wilcoxon Signed Rank Test: differeaetween pretest and posttest
of the ICU.

z p
Callous -.865 .387
Uncaring -.563 574
Unemotional .910 .363
Total -.760 448

*Significant at 0.05 level (2-tailed). N=12

Sensitivity to punishment and reward

Related samples wilcoxon signed rank tests on@ie(Table 23) show that there is a trend for a
difference between the pretest score and the gosttere of the Total Gain of the third quartethaf test
(Z=1.805,p =.071,r = 0.52). The posttest scores of Total Gain of theltquarter were higher than the

pretest scores (Table 19).

Table 23 Related Samples Wilcoxon Signed Rank Test: differeaetween pretest and posttest
of the four quarters of the IGT.

z p
Total Gain first quarter -.667 .505
Total Gain second quarter -.785 433
Total Gain third quarter 1.805 .071
Total Gain fourth quarter .825 .409
Total Gain .941 .347

*Significant at 0.05 level (2-tailed). N=12

Related samples wilcoxon signed rank tests ondales of the PCA-4 model (Table 24) show that there
are no significant differences between the preteste and the posttest score of the four scaldseof
PCA-4 model. However like shown in table 19, thisra slight reduction of sensitivity to social

punishment, sensitivity to social reward and sensitto power.

Table 24 Related Samples Wilcoxon Signed Rank Test: differeetween pretest and posttest
of the four scales of the PCA-4 model.

z P
Sensitivity to Social Punishment (SSP) -1.159 .247
Sensitivity to Social Reward (SSR) -.623 .533
Sensitivity to Immediate Reward (SIR) -.565 572
Sensitivity to Power (SPOW) -1.415 157

*Significant at 0.05 level (2-tailed). N=12
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Correlations between pretest-posttest differenced the RPQ and the PCA-4 model

Table 25 presents the correlations between thegirposttest differences of the PCA-4 model andeho
of the RPQ. As shown, no significant correlatioreyevfound. This means that a reduction of reactive-
and proactive aggression after the MBO-program doégo together with an improvement of sensitivity

to punishment and sensitivity to reward.

Table 25.Spearman’s rho correlations between the pretesttgsisdifferences of the PCA-4
model and of the RPQ.

RPQ Reactive RPQ Proactive RPQ Total
PCA-4 Sensitivity to Social Punishment (SSP) -.346 -.290 -.383
PCA-4 Sensitivity to Social Reward (SSR) .041 124 .136
PCA-4 Sensitivity to Immediate Reward (SIR) .093 092 .255
PCA-4 Sensitivity to Power (SPOW) -.039 .281 .161

** Correlation is significant at the 0.01 level {&Hed). * Correlation is significant at the 0.G&vél (2-tailed).

Correlations between pretest-posttest differenced the PCA-4 model and the CBCL

Table 26 presents the correlations between thegirposttest differences of the CBCL and thoséef t
PCA-4 model. As shown, a significant correlatiotmaen delinquent behaviour and sensitivity to docia
reward was found. This means that a reduction lifigigent behaviour after the Minder Boos en

Opstandig program goes together with a reducticseansitivity to social reward.

Table 26.Spearman’s rho correlations between the pretesttgsisdifferences of the CBCL
and of the PCA-4 model.

PCA-4 Sensitivity to PCA-4 Sensitivity to PCA-4 Sensitivity to PCA-4 Sensitivity to
Social Punishment (SSP) Social Reward (SSR) Immediate Reward (SIR) Power (SPOW)

CBCL social problems -.450 137 -431 .022
CBCL delinquent behaviour  -.355 .629* 137 .530
CBCL aggressive behaviour — -.311 -.232 -.123 -.007
CBCL sum externalizing -.299 410 .037 172
problems

** Correlation is significant at the 0.01 level {&8Hed). * Correlation is significant at the 0.G&vél (2-tailed).
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Discussion

This study investigated the relationship betweevard- and punishment sensitivity and type of
aggression (reactive vs. proactive). Different medeat split up several elements of sensitivity to
punishment and sensitivity to reward were usecdetagnore precise picture of the relationship betwe
reward- and punishment sensitivity and type of aggion. In addition the relationship between callou
and unemotional traits and type of aggression wasstigated.
The Principal Component Analysis of the Dutch SPSR@sulted in a factor solution that contained 2-4
factors and explained 34 and 43% of variance. Riese models, two models (PCA-2 model and PCA-4
model) were retained based on their theoreticadial Also the Luman-4 and the Luman-5 model were
tested in the Confirmatory Factor Analysis. The fdamatory Factor Analysis determined that the PCA-4
model was best fitting, explaining 43% of the iteamiance. However because of the theoretical \glidi
of both PCA-models and the four- and five factordels of Luman and colleagues (2005), those models
were retained and used in the hierarchical regrasanalyses as well.
Predictors of reactive aggression, when controfiargproactive aggression, were Sensitivity to
Immediate Reward and Sensitivity to Power of théARIdnodel, Sensitivity to Punishment of the PCA-2
model, Reward Responsiveness of the Luman-4 modeDaive and BIS of the Luman-5 model. When
controlling for proactive aggression and the fazimirthe PCA-4 model that correlated significamdly
reactive aggression, the Callous and Uncaring sadlthe ICU were also found to be significant
predictors of reactive aggression. When controlforgproactive aggression and the ICU scales,
Sensitivity to Immediate Reward and SensitivityPmwer of the PCA-4 model were found to be
significant predictors of reactive aggression.
Predictors of proactive aggression, when contrglfor reactive aggression, were Sensitivity to Sbci
Reward and Sensitivity to Immediate Reward of t@&R model, Impulsivity/Fun-seeking of the
Luman-4 model and Reward Responsiveness and ImjpwlBun-seeking of the Luman-5 model. After
controlling for reactive aggression and the factdrthe PCA-4 model that correlated significanty t
proactive aggression, the Callous scale and Ungacale of the ICU were significant predictors of
proactive aggression as well. When controllingréactive aggression and ICU callous and ICU
uncaring, Sensitivity to Social Reward and Senigjtito Immediate Reward of the PCA-4 model were
found to be significant predictors of proactive eaggion.
Social problems, delinquent behaviour, aggressaf@biour and externalizing problems were reduced
after the Minder Boos en Opstandig program. Alsordactive aggression and proactive aggression
scores were diminished after the intervention.
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Study 1: Relationship between type of aggressiahraward- and punishment sensitivity.

The models

The best fitting models in the study of Luman antleagues (2011), the Luman 4-factor model and the
Luman 5-factor model, did not provide the besbfitour data. This might be explained by the difiese

in age between the two datasets. Luman and coksa@011) included a sample of children between 6
to 13 years of age in their study, whereas in tugyschildren aged 12 to 17 years old were involved
The fact that the models of Luman and colleagu@$ipdid not fit our data very well, could indicate
that the factors that are distinguished in thosdetsoare not applicable to older children. In tlHefactor
model Luman and colleagues (2011) distinguish Reéwasponsiveness, Sensitivity to Punishment,
Impulsivity/Fun-seeking and Drive and in their Bt model they use the same factors but splitep t
Sensitivity to Punishment factor in the Flight, Rigind Freezing SystefiiFFS) and the Behavioural
Inhibition System (BIS). Those factors might acdof@n sensitivity to reward and sensitivity to
punishment in children younger than 14 years ofvegeg well, but they might be less useful for
adolescents aged 14 years and older. It is knoaitrattiolescents are more aware of themselves and of
their relationships with others (Lansford, Killeyanes, Miller & Costanzo, 2009; Sentse, Lindenberg,
Omvlee, Ormel & Veenstra, 2010). For them it migatmore important to get social rewards, like being
praised by their peers, being evaluated as fungetiing a compliment about their looks. They might
also be very sensitive to social punishments,bgi@g rejected or ignored by their peers. The taat

the PCA-4 model makes a distinction between Seitgito Social Reward and Sensitivity to Social
Punishment, might explain why this model fits tla¢adin a better way than the two models of Luman
and colleagues (2011). The other factors of the @Aodel are Sensitivity to Power representing the
need for power, which can often be found amonggingaaggressive children, and Sensitivity to
Immediate Reward representing impulsive behavibich is often found among reactive aggressive
children (Bandura, 1973; Van de Wiel, Hoppe & Mgh2003).

PCA-4 model predicting aggression
In line with our hypothesis that reactive aggresskildren will be more sensitive to reward (anttoo
punishment) and are more likely to be impulsive fetend positive relationships between reactive
aggression and sensitivity to social reward and/éen reactive aggression and sensitivity to imniedia
reward, whereas no relationship was found betweactive aggression and sensitivity to social
punishment. In addition when controlling for praaetaggression, a positive effect was found for
sensitivity to immediate reward on reactive aggoesslhese results are in line with previous reslear
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that has shown that children with ADHD, who areslikto show reactive aggressive behaviour, aregbein
more impulsive than children without ADHD and tlehildren with ADHD prefer small, immediate
rewards over larger, delayed rewards (Tripp & AlstgR9; Luman et al., 2005). In contrast to our
expectations also a relationship was found betweactive aggression and sensitivity to power and,
when controlled for proactive aggression, an effexs found for sensitivity to power on reactive
aggression. This relationship might be explainethieyfact that also power is some form of reward an
since reactive aggressive children are sensitiveward, they might also be sensitive to power,
especially when such a reward would be immediaten@n et al., 2005). This would indicate that net th
content of the reward is important for reactiveraggive children, but the time it takes before thvély

get their reward. This need for immediate rewardy tve explained by their underactive BIS system
(Quay, 1997).

In line with our hypothesis that proactive aggresshildren are impulsive, sensitive to reward and
sensitive to power, we found positive relationshipsveen proactive aggression and sensitivity ttaso
reward, between proactive aggression and sengitvilmmediate reward and between proactive
aggression and sensitivity to power. These resuésn line with previous studies that have showat t
children with ODD, who are likely to show some pthee aggressive behaviour, are thought to have a
predominant BAS, which makes them focus on rewsglnan & Wallace, 1993RAntisocial

individuals show sensation-seeking behaviour tesbpeychophysiological arousal, which could explain
their impulsive behaviour (Zuckerman & Neeb, 19 F)rthermore proactive aggression is characterized
by goal-oriented behaviour and it is motivated kieenal reward (Dodge, 1991). In addition, as
expected, when controlling for reactive aggresséopgsitive effect was found for sensitivity to sbc
reward on proactive aggression. Proactive aggressildren are goal-oriented and motivated by
external reward (Dodge, 1991). In proactive aggoesseinforcement and the anticipated advantafies o
aggression play an important role (Merk et al.,30This could explain the fact that they are daresio
social reward, because that is some kind of retefmient and it can help them in obtaining a goal. In
contrast to our expectations a negative effectfasd for sensitivity to immediate reward on proaet
aggression. This might be explained by the fadtph@active aggressive children are able to adhest
behaviour in response to extrinsic contingenciestarcontrol themselves and as a result show less
impulsive behaviour (Vitiello & Stoff, 1997).

PCA-2 model predicting aggression

In contrast to our expectations, we found a pasitelationship between reactive aggression and

sensitivity to punishment, whereas no relationstég found between reactive aggression and semgitivi
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to reward. Furthermore a positive effect of sewijtito punishment on reactive aggression was found
when controlled for proactive aggression. This ltaadicates that higher levels of sensitivity to
punishment lead to higher levels of reactive aggoesand is in contrast to the expectation thatetie
no relationship between reactive aggression ansitsaty to punishment. It could be explained b th
fact that the 2-factor model is not specific enoagld does not distinguish both types of behaviour
(sensitivity to reward and sensitivity to punishr)en a proper way. The 2-factor model might not
differentiate very well between both types of babawin reactive- and proactive aggressive children
In contrast to our hypothesis that proactive agaveschildren are less sensitive to punishment, a
positive correlation was found between proactivgragsion and sensitivity to punishment. No
correlation was found between proactive aggressnmhsensitivity to reward, which is different fraur
expectations. In addition no effects of sensitivdyreward or sensitivity to punishment were fowmd
proactive aggression, when controlled for reactiggression. Those somewhat unexpected findings
could be due to the lack of specificity of the 2tta model. Carver & White (1994) have developed a
questionnaire (SPSRQ-C) with four different scatew for measuring the BIS dimension (Sensitiwaty t
Punishment) and three measures of the BAS dimelfRieward Responsiveness, Drive and
Impulsivity/Fun-seeking) for measuring sensitivitypunishment and reward, which has proved to be
reliable (Colder & O’Connor, 2004). More than tweakes might be needed to get an appropriate and

precise picture of sensitivity to punishment anasgevity to reward in adolescents.

Luman-4 model predicting aggression
In line with our hypothesis that reactive aggresskildren are sensitive to reward, show impulsive
behaviour, are quickly aroused and driven to agipasy poor frustration tolerance, we found pwgsiti
correlations between reactive aggression and ReResgonsiveness, Impulsivity/Fun-seeking and
Drive and not between reactive aggression and Batysto Punishment (Vitiello & Stoff, 1997). In
addition a positive effect was found of Reward Resveness on reactive aggression, when controlled
for proactive aggression.
As expected, positive correlations between proaagression and Reward Responsiveness,
Impulsivity/Fun-seeking and Drive were also foulrdcontrast to our expectation no (negative)
correlation was found between proactive aggressmhSensitivity to Punishment. When controlled for
reactive aggression, an effect of Impulsivity/Feeldng was found on proactive aggression, which is
line with our expectation. The fact that no (negaltirelationship was found between proactive
aggression and Sensitivity to Punishment may bé&aga by the lack of fit of the model to the data.
This model might not be useful among adolescents.
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Remarkable is the fact that for the 4-factor mo@ReISA-4 model and Luman-4 model) the sensitivity to
punishment scales (SP and SSP) do not relate ¢dbweaand proactive aggression. It seems likeghos
scales are not appropriate for measuring sengitwipunishment. Perhaps some items of the seibgitiv
to reward scales (SSR, SPOW, SIR, RR, IF, D) shbeldng to the Sensitivity to Punishment scale. For
the 2-factor model, with the more global differemetween BIS and BAS, there are relationships
between Sensitivity to Punishment and type of aggio®. The same is true for the BIS scale of the

Luman-5 model.

Luman-5 model predicting aggression
In line with our hypotheses, positive correlatiovere found between reactive aggression and Reward
Responsiveness, Impulsivity-Fun-seeking and Drivéér@o correlation was found between reactive
aggression and FFFS, which represents fear andmdfed and active avoidance in social situations
(Luman et al., 2011). As expected, also a posttmeelation was found between reactive aggressian a
BIS, which represents general anxiety and difficulith the modulation of anxiety. This in line withe
thought that reactive aggressive children aredapgable of self-control and as a result also have
difficulties in modulating their anxiety (Vitiell& Stoff, 1997). In addition positive effects we@hd of
BIS and Drive on reactive aggression, when corgdolbr proactive aggression.

As expected, positive correlations were found betwgroactive aggression and Reward
Responsiveness, Impulsivity/Fun-seeking and Diivéine with our expectations, when controlled for
reactive aggression, effects were found of RewaspBnsiveness and Impulsivity/Fun-seeking on

proactive aggression.

ICU predicting aggression
In contrast to our expectations, positive relatiops were found between reactive aggression and the
Callous scale, the Uncaring scale, the Unemotiscale and the Total scale of the ICU. In addition,
when controlled for proactive aggression, effeatsenfound for the Callous scale and the Uncariadesc
of the ICU on reactive aggression. Those effectghtriie explained by the fact that there is somelape
between the definitions of reactive aggression@odctive aggression. This could mean that calémas
uncaring traits are also found in reactive aggvesshildren, perhaps because of their cognitive
deficiencies in the domains of social informationgessing and problem-solving skills (Crick & Dogdge
1996).
In line with our hypothesis that proactive aggresshildren show callous and uncaring traits, pessit
relationships were found between proactive aggvasand the Callous scale and the Uncaring scale. In
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addition effects were found of the Callous scale tre Uncaring scale on proactive aggression, when
controlled for reactive aggression.

Unexpectedly no relationship was found betweengineaaggression and the Unemotional scale. This
could be explained by the fact that proactive aggjve children are able to adjust their behaviour i
response to extrinsic contingencies, because #ay kthat expressing emotions may be more helpful i
reaching a goal (Vitiello & Stoff, 1997).

Study 2: Effectivity of Minder Boos en Opstandigréducing behavioural problems and improving

reward- and punishment sensitivity.

Social problems, delinquent behaviour, aggressaf@biour and externalizing problems were reduced
after the Minder Boos en Opstandig (MBO) progratme Thildren also showed less reactive and
proactive aggression after the intervention. Initaaiutrends were found for diminished
anxious/depressed symptoms and internalizing pnodld his indicates that Minder Boos en Opstandig
is partly effective in reducing some of the behavad problems of the participating children. Howeve
no significant improvement was found in reward- aodishment sensitivity among those children.

A significant correlation was found between reductdf delinquent behaviour and reduction of
sensitivity to social reward. Children often shoglilquent behaviour to get a better position imaug

or to become more popular among their peers (CHadlivan & Gulledge, 2011). When children
become less sensitive to this social reward, thigyhthalso show less delinquent behaviour.

Limitations
Study 1:
Several limitations should be considered when preting these results. First, it was difficult to
hypothesize the results of the study, becauseeodtierlap in the definitions of reactive aggressiad
proactive aggression. It might be helpful to invebome other subdivisions of aggression in theystsd
well, like for example overt and covert aggresaophysical aggression, verbal aggression and
relational aggression (Van de Wiel, Hoppe & Matti3803). Second, the instrument that was used to
assess reward and punishment sensitivity has ndwegs used in (older) adolescents (as were the
participants in this study). There are some indhoatthat the sensitivity to punishment and serigjtto
reward of adolescents is different from that of yger children. Future research should split upathe
groups to be able to draw stronger conclusionsldrage as a predictor of type of aggression, térabn
for age in the effects of sensitivity to punishmant sensitivity to reward on type of aggressidnrd,
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our sample only consisted of boys, which makesficdlt to generalize the results to the complete
population. The inclusion of girls in the study thave changes the results, which is importakegp

in mind. Fourth, the results concerning the refatop between reward- and punishment sensitivitly an
type of aggression appeared to be very differenttie different models that were used in the amglys
This indicates that the kind of model that is umsedf great importance, because of its large imftigeon
the results. Fifth, for both of the studies on¢hef parents (often the mother) filled in the questaires.
This could lead to biased results, because the ptrent could have a different view on the behavad
their child. Sixth, it is very well possible thatnents and children gave social desirable answessrhe
questions. This could lead to biased results ak wel

To get a more precise picture of the relationslevieen reward- and punishment sensitivity and bfpe
aggression, it might be interesting to take clihdiagnoses of the children into account, when ssag
this relationship. The study of Luman and colleay{#©11) showed that aggressive children who are
diagnosed with an autism spectrum disorder reéferently to reward and punishment than aggressive
children diagnosed with ADHD or ODD. It might alke interesting to look for a possible mediatingrol
of callous and unemotional traits in the relatiopssetween reward- and punishment sensitivity gpe t

of aggression.

Study 2:
The very small sample of the study makes the reseds reliable and makes it harder to find sigairit

effects (Field, 2009). Our study can be seen a$ &fra pilot study and it gives some informatiommaib
the effectiveness of Minder Boos en Opstandig finwitre research should replicate the study with a
larger sample to get a better picture of the effenaess of the program and to make it possible to
generalize the results to the population. Withrgdasample size it would be possible to control fo
gender, age, additional diagnoses or socioeconst@igs. It may be interesting to compare the Minder
Boos en Opstandig program to other treatments aaheeucing behavioural problems, to get more
information about the specific effectiveness of tlnBoos en Opstandig. Another limitation of our

study is the lack of a control group, which makdsarder to draw strong conclusions.

Conclusion

To conclude, the results of this study provide sewvidence for positive relationships between simsit

to reward and both reactive and proactive aggres&imactive aggressive children appear to be more

likely to show sensation-seeking behaviour thactre@a aggressive children. The hypothesis that

proactive aggressive children would also be lessigee to punishment could not be confirmed irsthi
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study. Positive relationships were found betwedlogs and uncaring traits and reactive and proactiv
aggression. Concerning the effectiveness of Miters en Opstandig, it can be concluded that threre a
indications that Minder Boos en Opstandig is effecin reducing behavioural problems. The reduction
of delinquent behaviour might be a result frommidished sensitivity to social reward. More
information about the relationship between rewartd punishment sensitivity and type of aggression
could be used to improve the Minder Boos en Opsgigmbgram and for the development of other

intervention programs.
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Appendix 1

Factor solutions PCA-2 PCA-4 Luman-4* Luman-5*

Items 1 2 1 2

2|
o
o
pas
o

1. The good prospect of obtaining a 0.23 054 | 017 0.20 0.17 0.11 .78 -0.12 -
reward motivates your child strongly to 0.11
do some things (a)
2. Your child prefers not to ask for 0.19 . 0.23 0.13 0.20 0.17 0.26 0.17 0.18 -
something when they are not sure they| 0.15
will obtain it (b)
3. Your child often does things to be 0.28 052 | 029 034 023 0.33 0.60
praised (a)
4. Your child enjoys being the center of -0.22 0.61 | -0.20 0.49 0.44 -0.35 0.48 0.17 | -0.47 0.11 0.25 0.34
attention (b)
5. Your child is a shy person (a) 0.69 -0.18| 0.71 -0.16 -0.10 | 0.68 -0.17 0.69 -0.18

6. When your child is in a group, they try-0.19 0.41 | -0.18 0.43 0.26 -0.12 0.42 0.33 | -0.17 0.15 040 0.23
to stand out as the smartest or the
funniest (b)

7. Whenever possible, your child avoids 0.68 0.66 -0.10 0.20 -0.13
demonstrating their skills for fear of
being embarrassed (a)

8. When your child gets something they 0.13  0.42 0.15 .56 0.60 -0.25 0.45 -0.25 0.23
want, they feel excited and energized (p)
9. When in a group, your child has .70
difficulty thinking of something to say
(@)

10. Your child does a lot of things for | 0.29
approval (b)
11. The possibility of obtaining social | 0.14 . 0.13 0.13 -
status moves your child to action, even|if 0.22
this involves not playing fair (a)
12. Your child is often afraid of new or | 0.50 0.50 0.19
unexpected situations (b)
13. Does your child generally prefer 0.31 0.60| 022 041 056
activities that involve immediate reward
(©
14. Your child often had trouble resisting0.14
the temptation of doing forbidden things
(b)
15. Whenever they can, your child .61
avoids going to unfamiliar places (a)
16. Your child likes to compete and do 0.36 0.12 0.14 0.39 0.18
everything they can to win (b)
17. Your child often worries about things0.44  0.21
they said or did (c)
18. It is difficult for your child to talk .75
with someone they do not know (b)
19. Your child generally tries to avoid 77
speaking in groups (d)
20. Your child has a lot of difficulty 0.20 0.37
ending a fun activity (b)
21. Your child could do more things ifif 0.73  0.12
were not for their fear (c)
22. Your child sometimes does things fpi0.23  0.66
quick reward (b)
23. Your child is afraid of many things 71 0.13
compared to other children their age (c|
24. Your child has difficulty staying 0.48 0.12 0.62
focused on their school work in the

presence of an attractive alternative (b
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a.)ltem of the original Reward Responsivity (RR3lsch.)ltem of the original Sensitivity to Punistmt (SP) scale; c.)ltem of the original Impulsivyn-
seeking (IF) scale; d.)ltem of the original Dri\@) (scale as derived by Colder & O’Connor (2004).
* As derived by Luman and colleagues in their st(2ij11
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Appendix 1 (continued)

Factor solutions PCA-2 PCA-4 Luman-4* Luman-5*

ltems 1 2 1 2 3 4 1 2 3 4 1 2 3 4
25. Your child engages in risky 0.23 057 [ 014 071 o0.21 0.75 0.76
behaviour to obtain a reward (c)

26. Your child often refrains from doing| 0.38 0.41 0.34 0.46 0.17 0.27 0.58 0.20 0.60
something they like in order not to be

rejected or disapproved of by others (b

27. Your child likes competitive -0.23 0.44 | -0.10 0.72 0.13 -0.10 0.77 | 0.23 -0.12 0.82
activities (c)

28. Your child would like to be a socially -0.19 0.35 0.56 0.29 0.28 0.18 0.32

powerful person (b)
29. Your child often refrains from doing 0.69
something because of fear of being
embarrassed (d)
30. Your child likes displaying their -0.16 0.53 0.14 0.15
physical abilities even though it may
involve danger (b)

31. If your child thinks that something | 0.53 0.55
unpleasant is going to happen, they gof

pretty worked up (d)
32. Your child craves excitementand | -0.32 0.49 | -0.28 0.34 0.48 -0.33 0.17 0.22 | -0.18 0.23 0.25
new sensations (d)
33. Criticism or scolding hurts your child 0.26 0.34 | 0.32 0.13 0.14 0.34 0.25 042 0.13 0.24
very much (c)
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a.)ltem of the original Reward Responsivity (RR3lschb.)ltem of the original Sensitivity to Punistmt (SP) scale; c.)ltem of the original Impulsivyn-
seeking (IF) scale; d.)ltem of the original Dri\@) (Scale as derived by Colder & O’Connor (2004).
* As derived by Luman and colleagues in their st(2iy11)
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