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Abstract

Understanding the underlying mechanisms of aggressive behavior is important for the 
treatment of forensic psychiatric inpatients. Overarching theoretical models of aggression, 
such as the Social Information Processing (SIP) model, have remained largely untested 
in adult samples. The purpose of this study was to examine how the SIP model predicts 
reactive and proactive aggression. The sample consisted of 116 male forensic psychiatric 
inpatients. Di¤erent measures were used to assess the SIP steps: hostile interpretation bias 
task (HIBT; encoding and attribution), Provocation Inventory (PI; clarifying goals), Barratt 
Impulsiveness Scale (BIS; response generation and response evaluation) and Childhood 
Trauma Questionnaire (CTQ; ‘database’). Linear regression analyses showed that childhood 
trauma, provocation sensitivity and impulsivity predicted both types of aggression. HIB was 
associated with reactive, but not with proactive aggression. Only one moderating e¤ect of 
childhood trauma was found, for hostility biases on proactive aggression. In an exploratory 
backward linear regression model, provocation sensitivity and impulsivity were the best 
predictors of reactive aggression. Proactive aggression was best predicted by impulsivity, 
childhood trauma and interaction between hostile attribution bias and childhood trauma. 
The results add to the evidence that the SIP-steps contribute to aggressive behavior, and 
suggest di¤erent mechanisms of reactive and proactive aggression. 
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1. Introduction

Aggression is a large societal problem with serious (mental) health and economic 
consequences. Understanding underlying mechanisms of aggression is important to 
gain insights why and how external stimuli can lead to anger and aggressive behavior, 
and to design adequate aggression prevention trainings (Kunst, Winkel, & Bogaerts, 
2010). In the past two decades, the introduction of the Social Information Processing 
(SIP) theory has provided more insights in understanding automatic cognitive processes 
related to aggressive behavior. The SIP model states that behavior occurs because of an 
interplay between predetermined influences (past experiences and memories), personal 
characteristics, emotions and external social information. The SIP model assumes that 
social behavior is preceded by six steps: encoding, attribution, goal clarification, response 
generation, response evaluation and behavioral enactment (Crick & Dodge, 1994). Disturbed 
social information processing patterns in one or more of these steps can ultimately lead 
to aggressive behavior.

Within the first two steps - encoding and attribution - of the SIP model, facial cues play 
an important role. A problem of disturbed social perceptions is the inability of some 
individuals to distinguish between hostile and non-hostile intentions of others. This 
tendency to attribute hostile intent to others, especially when ambiguous social behavior 
of others is interpreted as intentionally aggressive, is called ‘Hostile Attribution Bias’ (HAB; 
for a review see Klein Tuente, Bogaerts, & Veling, 2019). A related concept, o¦ten used 
interchangeably with HAB, is Hostile Interpretation Bias (HIB). HIB is an a-priori tendency 
to interpret the behavior of others as hostile when social stimuli are ambiguous. For 
instance, aggressive individuals falsely interpret ambiguous emotional facial expressions 
as hostile (e.g., Smeijers, Rinck, Bulten, van den Heuvel, & Verkes, 2017). Higher levels of 
HIB and HAB are associated with higher levels of aggressive behavior (e.g., Bushman, 2016; 
de Castro, Veerman, Koops, Bosch, & Monshouwer, 2002; Dodge, 2006; Klein Tuente et al., 
2019). So, aggressive individuals can be more attentive to hostile cues, which can reinforce 
the misinterpretation of the behavior of others as aggressive or threatening what can 
result in aggressive responses. 

The third step of the SIP model - clarifying goals - is considered as the desired outcome 
someone aims to achieve in a given social situation (Dodge, 1986). Although this step 
is less studied than the first two, a study found preliminary evidence that underlying 
expectations and motivations di¤er between aggressive and non-aggressive individuals 
(Pert & Jahoda, 2008). Emotions can energize these goals, e.g., angry and aggressive 
individuals are more likely to opt for an instrumental goal, whereas individuals feeling 
happy more o¦ten select social or pleasant goals (Lemerise & Arsenio, 2000). Negative 
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emotional and situational stimuli influence someone’s internal state, fueling physiological 
arousal, angry a¤ect and aggressive cognitions (Barlett, Witkower, Mancini, & Saleem, 2016). 
These interactions influence goal selection and decision processes. For instance, being in 
a provoking situation activates a heightened internal state in which an individual is likely 
to interpret behavior as hostile and reacts aggressively (Barlett et al., 2016). 

In the SIP steps four and five - response generation and response evaluation - possible 
responses to social situations are accessed and evaluated. The response that matches the 
goals is selected. Individuals who have a tendency to respond aggressively will generate a 
larger proportion of aggressive responses. In these steps, impulsivity is important, because 
many decisions are prompt. Impulsivity can be a dysfunctional trait, as it is associated 
with behavior that is performed with limited or insu¹cient forethought (Evenden, 1999), 
which can have harmful, or even criminal consequences (Verdejo-García, Lawrence, & Clark, 
2008). Impulsive behavior is characterized by disinhibiting cognitive control, and lacks 
conscious deliberation of one’s behavior (Nielsen et al., 2012). Therefore, it is expected that 
high impulsivity may cause a deficit in response generation and decision. 

In the final step of the SIP model - behavior enactment – the actual behavior is enacted, 
based on selected goal and generated response (Crick & Dodge, 1994). In the light of 
aggressive behavior, this enactment can either be reactive or proactive. Reactive aggression 
is an under-controlled and impulsive outburst of anger as a reaction to an actual (or 
perceived) threat, frustration or provocation. Proactive aggression, refers to a premeditated 
and well-planned display of aggression, mostly to achieve a personal goal, i.e., money or 
power (Crick & Dodge, 1996; Dodge & Coie, 1987; Poulin & Boivin, 2000). Due to the di¤erent 
underlying nature and goals of reactive and proactive aggression, it is expected that these 
types are related to di¤erent steps of the SIP model.

Besides these six steps, there is a so called ‘database’, located in the center of the SIP 
model, influencing the di¤erent SIP steps. Past experiences, emotions and thoughts are 
stored in a ‘database’, and become activated when similar experiences occur (Crick & 
Dodge, 1994; Lemerise & Arsenio, 2000). Because this ‘database’ is di¤erent for each 
individual, the social information processing of a situation di¤ers between individuals 
leading to a broad variety of responses (van Nieuwenhuijzen et al., 2006). Childhood 
traumatic experiences, such as violence and abuse can cause disturbed information 
processing patterns with the result that someone reacts inappropriately with aggressive 
behavior. Dodge, Bates, and Pettit (1990) found that negative experiences in early childhood 
can lead to aggressive behavior in childhood and adulthood. Male prisoners with a history 
of childhood trauma were more o¦ten involved in violent fights than prisoners without 
a childhood trauma (Sarchiapone, Carli, Cuomo, Marchetti, & Roy, 2009). Another study 
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showed that violent o¤enders with an anti-social personality disorder and psychopathy 
reported more childhood physical abuse than non-o¤enders and violent o¤enders without 
psychopathy. Furthermore, reactive aggression was related to childhood physical abuse 
(Kolla et al., 2013). 

Although the SIP model may be important for unraveling and influencing mechanisms of 
aggression, this model is hardly studied in adult populations (Bowen, Roberts, & Kocian, 
2016; Coccaro, Noblett, & McCloskey, 2009). For instance, in order to develop more e¤ective 
interventions, it is necessary to understand how distal risk factors (e.g., experiencing 
trauma and/or abuse as a child) are related to more proximal processes (e.g., cognitive 
and emotional processes), as these factors may contribute to the persistency of aggressive 
behavior in adults (Dodge & Pettit, 2003). It is currently unclear to what extent the six 
SIP steps are related to aggressive behavior in adults (Bowen et al., 2016). Research on 
this topic in severely aggressive groups, such as forensic psychiatric inpatients is lacking. 
Therefore, the aim of this study was to investigate associations between SIP steps and 
aggression in a forensic psychiatric male inpatient population. 

In this study, we hypothesized that 
(i) the SIP steps - i.e., hostile interpretation bias (encoding and attribution), sensitivity for 

provocation (clarification of goals), impulsivity (response generation and evaluation), 
and childhood trauma (‘database’) – are associated with reactive and proactive 
aggression;

(ii) childhood trauma moderates the e¤ects of the SIP steps and aggression;
(iii) all SIP steps and childhood trauma contribute to the best predictive model of 

aggression. 
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2. Materials and methods

2.1. Participants and procedure
The study sample was recruited for a Randomized Controlled Trial (RCT) of the 
e¤ectiveness of Virtual Reality Aggression Prevention Training (VRAPT; Klein Tuente, 
Bogaerts, IJzendoorn, & Veling, 2018). One hundred and sixteen male forensic 
psychiatric inpatients were recruited at four Forensic Psychiatric Centers (FPCs) in 
The Netherlands: FPC Dr. S. van Mesdag, Groningen; FPC de Kijvelanden, Poortugaal; 
FPC Pompestichting, Nijmegen, and FPC de Rooyse Wissel, Oostrum. All patients were 
admitted under the judicial measure TBS-order (in Dutch: ter-beschikking-stelling: 
this translates as ‘detained under hospital order’). ‘Detained under hospital order’ 
means that the court has established a relation between the o¤ense committed and 
a psychiatric disorder (e.g., van Marle, 2002). This order applies to serious aggressive 
o¤enders who have committed a crime with a prison sentence of at least four years 
and are su¤ering from severe mental illness. 

Most participants were diagnosed with a cluster B personality disorder according 
to the Diagnostic and Statistical Manual (DSM) of psychiatric disorders (42%), or a 
personality disorder not otherwise specified (33%). Substance abuse and dependence 
were also common (respectively 35% and 46%), as well as psychotic disorders (29%). 
The mean age of the participants was 38.5 (SD = 10; 22-67) years. Whereas the diagnostic 
heterogeneity of the sample was substantial, all participants were referred to the 
study because of aggression regulation problems according to the clinical team and 
treatment supervisor. 

Forensic psychiatric inpatients were eligible to participate in the study if they were 
at least 18 years old, and referred by their clinical and/or treatment supervisor for 
aggression regulation training. All DSM-5 diagnoses were eligible and there were 
no restrictions with regard to (history of ) substance use disorders. Subjects were 
excluded if they had an inability to speak and/or read Dutch, had epilepsy, or mental 
retardation, defined as an estimated IQ below 70. All patients received an information 
letter and were also verbally informed about the study. Thereupon, patients were 
asked for their active and written consent to participate in the research. A¦ter informed 
consent was signed, participants completed self-report questionnaires, and a¦ter that, 
they performed the Hostile Interpretation Bias Task (HIBT; Smeijers et al., 2017) on a 
computer, both under supervision of a research assistant. The protocol of this study 
was approved by the medical ethical board of the University Medical Centre Groningen 
(number: NL52939.042.15). 
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2.2. Measures
2.2.1. Behavior Enactment: Self-reported aggression. To assess the level of reactive and 
proactive aggression, the Dutch Version of the Reactive–Proactive Aggression Questionnaire 
(RPQ; Domburgh & Popma, 2003) was used. This self-report questionnaire consists of 23 
items: 11 items measure reactive aggression, and 12 items measure proactive aggression. 
The items were rated on a three point scale: 0 (never), 1 (sometimes), or 2 (o¦ten). The 
RPQ is a self-report to measure two dimensions of aggression. In this questionnaire, the 
participant was asked about the reasons and the type of aggressive behavior and referred 
to this behavior in general. In this study, the RPQ has an excellent internal consistency 
(Cronbach’s α = 0.92).

2.2.2. SIP Predictors of aggression
2.2.2.1. Encoding and Interpreting Cues. The encoding and interpreting cues steps were 
assessed with the Hostile Interpretation Bias Task (HIBT) (Smeijers et al., 2017). This is 
a 10-minute computer task used to measure hostile interpretation of ambiguous facial 
expressions. Colored photos of four male and female faces with emotional a¤ect (i.e., 
anger, happy, fear, disgust) were selected from the Radboud Faces Database (Langner 
et al., 2010). These photos were morphed (using WinMorph 3.01) creating 20%, 40%, 60%, 
80%, and 100% emotion intensity. Participants were asked whether the emotional a¤ect 
was hostile or not, as quickly as possible (for a detailed description, see Smeijers et al., 
2017). The HIBT consists of four subscales: HIB angry faces, HIB happy faces, HIB fearful 
faces, HIB disgusted faces. For this study we calculated a total score of HIB by summing 
the four subscale scores.

2.2.2.2. Clarification of Goals. To assess this step, the Dutch translation of the Provocation 
Inventory (PI; Hornsveld, Muris, & Kraaimaat, 2011) was used. This 25-item instrument is 
intended to provide an index of anger intensity and generality across potentially provocative 
situations. Individuals had to select how angry a certain situation (e.g., ‘someone makes fun 
of the clothes you are wearing’), makes them on a scale ranging from 1 = not at all angry 
to 4 = very angry. In this study, the PI showed excellent internal consistency (Cronbach’s 
α = 0.94).

2.2.2.3. Response Generation and Evaluation. Response generation and evaluation were 
assessed with the Dutch translation of the Barratt Impulsiveness Scale (BIS-11; Patton, 
Stanford, & Barratt, 1995). This is a 30-item measurement used to study the role of impulse 
control (Reise, Moore, Sabb, Brown, & London, 2013). The BIS-11 consists of three subscales: 
attentional impulsiveness, non-planning impulsiveness and motor impulsiveness. In this 
study, the BIS-11 showed very good internal consistency (Cronbach’s α = 0.88).
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2.2.2.4. Negative childhood experiences. The Child Trauma Questionnaire-Short Form 
(CTQ-SF; Bernstein et al., 2003) was used to measure childhood neglect and abuse. This 
questionnaire consists of 25 items. Respondents rated items on a 5-point Likert-type scale 
that ranges from 1 (never true) to 5 (very o¦ten true). The scores indicated the extent to 
which abuse and neglect during childhood had been repeated or pervasive. The items 
were clustered into five scales representing five types of childhood maltreatment, namely 
sexual abuse, physical abuse, emotional abuse, physical neglect, and emotional neglect. 
The Dutch version of the CTQ-SF demonstrated to be a valid and reliable measurement of 
childhood trauma (Thombs, Bernstein, Lobbestael, & Arntz, 2009). In this current study, the 
internal consistency of the CTQ-SF was acceptable (Cronbach’s α = 0.78).

2.3. Statistical analysis
Data were analyzed using the Statistical Package of the Social Sciences (version 23.0, 
SPSS Inc., Chicago, IL, USA). Descriptive analyses were performed for demographic and 
clinical characteristics, o¤ense history and index o¤ense (see Table 1). Pearson correlation 
analyses were performed to explore the correlation between aggression and the di¤erent 
SIP steps of aggression. Significance was accepted with a p < .05.

Regression analyses were conducted to assess the associations between aggression 
[reactive (RPQ-RA) and proactive (RPQ-PA)] and the di¤erent SIP measures [i.e., HIB total 
(step 1+2), provocation inventory total (step 3), impulsivity total (step 4+5) and childhood 
trauma (‘database’)] in depth. First, simple regression analyses were conducted for each 
SIP measure separately, with the SIP measure as the independent variable, reactive and 
proactive aggression as dependent variables. Second, linear regression analyses were 
performed to assess the moderating e¤ect of childhood trauma on the independent SIP 
variables. Aggression served as the dependent variable and the SIP measure, childhood 
trauma and the interaction of childhood trauma X SIP measure were added as predictors 
to the models. Third, an explorative backward linear regression was conducted for each 
of the aggression outcomes, to determine the best predictive model of aggression. In 
the initial model we entered all SIP measures: HIB total (step 1+2), provocation inventory 
total (step 3), impulsivity total (step 4+5) and childhood trauma (‘database’). In case of 
a significant interaction e¤ect, the interaction term was also entered to the model. Age 
was added as a covariate in all regression analyses, as age may be a confounding factor 
in predicting aggression.
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3. Results

3.1. Descriptive data. In total 116 patients were included. Data was missing on several 
self-report questionnaires because of refusal of some participants to complete these 
questionnaires. Data was missing on the RPQ (N=3), the PI (N=2), the BIS-11 (N=1), and 
the CTQ-SF (N=13). Furthermore, HIBT data was missing for 28 participants because of 
technical complications with the HIBT computer at the start of this study. Characteristics 
of the participants are presented in Table 1. Outcome measures are displayed in Table 2. 
Pearson’s correlations are shown in Table 3.

3.2. Predictive value of SIP steps on self-reported aggression. Results of the simple linear 
regression analyses are presented in Table 4. Both types of aggression outcome measures 
(i.e., proactive and reactive aggression) were significantly associated with provocation 
sensitivity (step 3), impulsivity (step 4+5) and childhood trauma (‘database’; see Table 4). 
For hostile interpretation bias, significant associations were found for reactive aggression 
(p < .01), but not for proactive aggression (p = .32). 

3.3. Interaction between childhood trauma and independent SIP steps. Three separate 
linear regression analyses on the independent variables showed that there was no 
interaction e¤ect between childhood trauma and self-reported aggression, except for 
the association between hostile interpretation bias and proactive aggression (β -0.31; p < 
.01). Childhood trauma did not moderate the e¤ect of the SIP-steps (i.e., HIB, provocation 
sensitivity and impulsivity) on self-reported aggression. 

3.4. The best predictors of self-reported aggression. To explore which of the SIP step 
measurements were the best predictors of aggression, all independent variables were 
entered in a backward regression model. Reactive aggression was best predicted by 
provocation sensitivity and impulsivity (p < .01). On the contrary, proactive aggression was 
predicted by impulsivity, childhood trauma and HIBT x childhood trauma (p ≤ .05). 
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Table 1. Baseline characteristics of the study sample. 

  VRAPT (N = 116)

Age, years 38.5 (10.5)

Non-Dutch origin 27 (23.3%)

Education

None 10 (8.6%)

Primary 44 (37.9%)

Special education 14 (12.1%)

Secondary 43 (37.0%)

Higher 3 (2.6%)

Missing 2 (1.7%)

DSM-5diagnosis

Psychotic disorder 34 (29.3%)

Cluster A 1 (0.9%)

Cluster B 49 (42.2%)

Cluster C 2 (1.7%)

Personality disorder NOS 38 (32.8%)

Autism 9 (7.8%)

Attention disorder 15 (12.9%)

Substance dependence 53 (45.7%)

Substance abuse 41 (35.3%)

Comorbidity 105 (90.5%)

Type of index o¤ense*

(Attempted) homicide 49 (42.2%)

Sexual o¤ense 34 (29.3%)

Violent o¤ense 68 (58.6%)

Property o¤ense 33 (28.4%)

Arson 5 (4.3%)

Missing 1 (0.9%)

Damage of index o¤ense*

No injury 16 (13.8%)

Physical injury 68 (58.6%)

Deadly injury 16 (13.8%)

Material damage 27 (23.3%)

Psychological neglect 12 (10.3%)

Missing 7 (6.0%)

Note. Data are N (%) or mean (SD). *These variables do not add to 100%, as there is overlap between 
diagnoses and types of o¤enses committed by the same person. 
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Table 2. Means, ranges, and SD of the self-report questionnaires (N = 116). 

  Mean (sd) Range  

RPQ - PA 7.73 (5.44) 0 – 22.00

RPQ - RA 11.21 (4.84) 0 – 21.00

HIBT total 137.26 (75.00) 0 – 341.12

PI total 51.17 (12.42) 25.00 – 86.00

BIS-11 63.13 (11.71) 37.00 – 91.00

CTQ-SF 53.57 (20.36) 29.00 - 115.00

Note. RPQ Reactive Proactive Questionnaire; HIBT Hostile Interpretation Bias Task; PI Provocation 
Inventory; BIS-11 Barratt Impulsiveness Scale; CTQ-SF Childhood Trauma Questionnaire – Short Form.

Table 3. Bivariate correlations between aggression and components of social information processing 
model (N = 116).

    1 2 3 4 5 6

1 Childhood trauma  

2 Hostile interpretation bias 0.20

3 Provocation sensitivity 0.05 0.29**

4 Impulsivity 0.22* 0.09 0.45**

5 Proactive aggression 0.23* 0.04 0.24** 0.33**

6 Reactive aggression 0.18 0.21 0.50** 0.46** 0.70**  

Table 4. Associations between self-reported reactive and proactive aggression and the di¤erent 
steps of the Social Information Processing model.

  Reactive aggression Proactive aggression  

B SE β p B SE β p

Hostile interpretation bias 0.02 0.01 0.28 <.01 0.01 0.01 0.10 .32

Provocation sensitivity 0.19 0.03 0.49 <.01 0.10 0.04 0.24 .01

Impulsivity 0.17 0.04 0.42 <.01 0.13 0.04 0.29 <.01

Childhood trauma 0.05 0.02 0.22 .01 0.07 0.03 0.27 <.01

Note. Linear regression analyses were conducted. B, unstandardized regression coe¹cient; SE, 
standard error; β, standardized regression coe¹cients.
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Table 5. Optimal backward linear regression model of reactive and proactive aggression.

Reactive aggression Proactive aggression

  B SE β p B SE β p

Constant 3.79 3.54 2.60 4.31

Provocation sensitivity 0.14 0.04 0.37 <.01 n.s. n.s. n.s. n.s.

Impulsivity 0.08 0.04 0.19 .08 0.10 0.05 0.21 .05

Childhood trauma 0.07 0.03 0.26 .01

HIBT x Childhood trauma 0.00 0.00 -0.35 <.01

Note. Backward regression analyses were conducted including all independent variables; e.g., hostile 
interpretation bias, provocation sensitivity, impulsivity, childhood trauma. R2 = .59 for reactive 
aggression, R2 = .54 for proactive aggression. B, unstandardized regression coe¹cient; SE B, standard 
error; β, standardized regression coe¹cients ; n.s., non-significant. 
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4. Discussion

This study of the predictive value of the di¤erent SIP-steps on reactive and proactive 
aggression in a sample of aggressive forensic psychiatric inpatients had three main 
findings: (i) provocation sensitivity, impulsivity, and childhood trauma were associated 
with both types of aggression, whereas hostile interpretation bias only predicted reactive 
aggression. (ii) Childhood trauma did not moderate the association between the SIP steps 
and self-reported aggression, only for hostile attribution bias in proactive aggression. (iii) 
The best predictive model for reactive aggression included provocation sensitivity and 
impulsivity. On the contrary, proactive aggression was predicted by impulsivity, childhood 
trauma, and the interaction e¤ect of hostile interpretation bias and childhood trauma.

Hostile interpretation bias predicted self-reported reactive aggression. No association 
between hostile interpretation bias and proactive aggression was found. This finding is 
in accordance with previous studies that have shown an association between hostility 
biases and reactive aggression (Bailey & Ostrov, 2008; Chen, Coccaro, & Jacobson, 2012; 
Crick & Dodge, 1996; de Castro et al., 2002; Dodge, 2006; Lobbestael, Cima, & Arntz, 2013; 
Murray-close, Ostrov, Nelson, Crick, & Coccaro, 2010). Furthermore, the first two steps of 
the SIP-model are referred to as early information processing and theoretically linked to 
reactive aggressive behavior. Reactive aggression is o¦ten caused by misinterpretation of 
unclear and/or ambiguous social situations that evoke feelings of threat. As other studies 
have shown, hostility biases are a key component in this early stage of social information 
processing. The other four steps of the SIP-model are referred to as late information 
processing, and all six steps in this cyclical model are influenced by a ‘database’ for 
instance containing memories of others, situations and themselves (see Crick & Dodge 
(1994) and Lemerise & Arsenio (2000) for a review of the SIP model).

Our findings indicate that the majority of our study population had experienced moderate 
to severe childhood trauma. Research repeatedly showed that adult aggressive behavior 
is an outcome of child maltreatment, however, this association tends to be influenced by 
other factors (Cuadra, Ja¤e, Thomas, & Dilillo, 2014). Hence, adults who experienced early 
abuse and/or maltreatment tend to develop maladaptive cognitive schemas involving 
distorted beliefs about their environment, others and themselves, which influence their 
reactions to social situations in adulthood (Young, Klosko, & Weishaar, 2003). Distorted 
social information processing makes these individuals hyper-vigilant to ambiguous social 
cues (i.e., hostile attribution bias), self-defensive (i.e., goal clarification) and more prone 
to aggressive behavior (i.e., behavior enactment). For instance, in a study of Cima, Smeets, 
and Jelicic (2008) prison inmates had higher levels of traumatic childhood experiences 
than controls, and this was positively associated with impulsive non-plan-fullness. Another 
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study of on the associations between childhood maltreatment, hostile attribution bias and 
aggression in a community sample of adults showed that child maltreatment predicted 
adult aggression beyond and above the e¤ects of hostile attribution bias (Chen, Coccaro, 
Lee, & Jacobson, 2012). 

Furthermore, memories about childhood trauma are stored in the so-called ‘database’ of 
the SIP-model, therefore we expected that childhood maltreatment would moderate the 
association between the di¤erent aspects of SIP and aggression. As adults with a history of 
childhood maltreatment are more vigilant to certain cues and react to social situations in 
a way consistent with their pre-existing schemas (Epps & Kendall, 1995). In a study of Chen, 
Coccaro, Lee, and Jacobson (2012) childhood maltreatment moderated the relationships 
between hostile attribution bias and aggression in adults. However, hostile attribution bias 
did not predict aggression for participants with high levels of childhood maltreatment. 
In our study, the sample of forensic psychiatric inpatients had higher levels of childhood 
trauma, than the general population sample used by Chen et al. (2012). This may be an 
explanation why we did not find similar results. Additionally, the interaction between 
childhood trauma and hostile attribution bias could be related to impulsivity. As aggressive 
behavior can be explained by, automatic and thoughtless (i.e., impulsive) reaction to a 
social stimulus (Berkowitz, 2008). So, a possible explanation is that individuals with higher 
levels of childhood trauma react in a more emotional and automatic manner, instead of 
a more cognitively well-thought way, due to higher levels of impulsivity (Chen et al., 2012). 

Impulsivity was also a good predictor of both types of aggression. This is consistent with 
findings of a study in a comparable sample of 44 Dutch incarcerated psychiatric patients, 
demonstrating that impulsivity predicted self-reported reactive aggression (Tonnaer, Cima, 
& Arntz, 2016). However, in the current study, impulsivity was a good predictor of proactive 
aggression as well. This may be somewhat counterintuitive, as reactive aggression is 
referred to as impulsive aggression (Anderson & Bushman, 2002), whereas proactive 
aggression refers to planned, instrumental and forethought aggression (Raine et al., 2006). 
Impulsivity is a multidimensional construct, however, that can be divided into di¤erent 
facets, such as sensation seeking and lack of premeditation (Lynam & Whiteside, 2001). 
A recent study using a di¤erent measurement of impulsivity showed that proactive and 
reactive aggression were both related to impulsivity, but to distinct facets of impulsivity 
(Hecht & Latzman, 2015). Reactive aggression was related to a lack of follow through 
and a tendency to engage in rash action during a period of negative a¤ect, whereas 
proactive aggression was characterized by the opposite, namely a tendency to engage in 
rash action during a period of positive a¤ect. These findings have important implications 
for interventions directed to reduce aggressive behavior (Hecht & Latzman, 2015). 
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Lastly, in the present study, provocation sensitivity was a significant predictor of reactive 
and proactive aggression. These findings are a replication of previous research. Provocation 
sensitivity is a situational trigger of aggression by perceiving others’ behavior as provoking 
(Lawrence, 2006). Individuals scoring high on provocation sensitivity tend to perceive 
behavior of others as more provoking (Lawrence & Hodgkins, 2009), and this predicts 
aggression a¦ter provocation (Lawrence & Hutchinson, 2013). Although it has previously 
mainly been related to reactive aggression, results of a recent study supported the 
hypothesis that a reaction to provocation is not necessarily typified by reactive aggression 
only. It is suggested that there are two paths, a more impulsive (reactive) response and 
a more deliberate (proactive) response (Book, Visser, Volk, Holden, & Agata, 2019). As 
provocation sensitivity repeatedly showed positive associations with aggressive behavior, 
this seems to require special attention when developing prevention measures (Bondü & 
Richter, 2016).

4.1. Clinical implications
To the best of our knowledge, the present study is the first comprehensive analysis of 
the SIP model and moderating e¤ects of childhood maltreatment in aggressive forensic 
psychiatric inpatients. Our findings have some important clinical implications. The SIP 
model seems to be a useful framework for aggression treatment programs in forensic 
psychiatry. As childhood trauma, impulsivity and provocation sensitivity all contributed to 
the prediction of aggression, interventions should assess and address these components. 
Therapies might be improved by targeting patients’ emotional and cognitive processes 
during social interactions. This might be accomplished with controlled and repeated 
exposure to provocative social scenarios, in order to train aggressive individuals to 
develop more appropriate reactions to emotional and social stimuli, while taking their 
vulnerabilities into account. Virtual Reality may be a tool to provide such treatments, 
because in this way, treatment can be controlled and personalized. Second, SIP steps were 
related to both proactive and reactive aggression. These results show that dysfunctional 
social information processing is relevant to both forms of aggression, but in a di¤erent 
way, which may inform future development of aggression treatments. 

4.2. Limitations
The results of this study should be seen in the light of several limitations. First, data were 
collected concurrently, therefore statements about causality between SIP steps and self-
reported aggression are not possible. Second, this study included only male participants. 
Third, we included mostly self-report questionnaires, which are vulnerable to reporting 
biases, such as social desirability (Vigil-Colet, Ruiz-Pamies, Anguiano-Carrasco, & Lorenzo-
Seva, 2012). Nevertheless, a meta-analyses on this topic showed that social desirability 
is limited in the self-reported assessment of psychopathy (Ray et al., 2013). Fourth, the 
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questionnaires used to assess the di¤erent SIP steps are not specially designed to assess 
these steps. We are aware that the questionnaires used in this study may not fully capture 
the concepts of the SIP steps. Fi¦th, the sample size of the study was relatively small. Lastly, 
all questionnaires were completed retrospectively, and information on childhood trauma 
was not verified with parents or file information. 

4.3. Conclusion
The results of this study suggest that in a sample of aggressive forensic psychiatric 
inpatients, childhood trauma, provocation sensitivity and impulsivity, predict self-
reported reactive and proactive aggression. Hostile interpretation bias only predicts 
reactive aggression, this suggests that there is a di¤erence between reactive and proactive 
aggression. Additional research will help to better characterize the potentially contributing 
facets of the SIP model to the development and maintenance of aggressive behavior. 
Future studies with longitudinal designs and objective measures such as behavioral 
observations, may contribute to further increase our understanding of the underlying 
mechanisms of aggressive behavior.
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