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Abstract

Human aggression is highly prevalent and has a large impact on the lives of victims and 
society in general. Causes and mechanisms of aggression are manifold. One prominent 
component of aggression is the tendency to interpret ambiguous behavior of others as 
hostile, so called Hostile Attribution Bias (HAB). This systematic review investigated the 
association between HAB and aggression in adults. PsychInfo, Embase, PubMed and Web 
of Science databases were searched and 25 studies were included. These studies reported 
small to medium associations between HAB and aggression in adults. The association was 
present across di¤erent population samples, varying from students to forensic psychiatric 
patients. As most studies were cross-sectional and HAB measurements varied in quality, 
conclusions and implications for interventions are preliminary. This review provides 
an overview of existing research on HAB and aggression in adults, and highlights the 
importance of longitudinal studies and adequate HAB measurements for future research.



Hostile attribution bias and aggression in adults – a systematic review 

27

CHAPTER 2

1. Introduction 

Human aggression is any verbal or physical behavior directed toward another person with 
the intention to cause harm (Anderson & Bushman, 2002). Every year 1.4 million people 
worldwide lose their life due to violence incidents (“World Health Organization. 10 facts 
about violence prevention.,” October 26, 2017). In 2016, about 2% of the general population 
in the Netherlands was victimized by one or more violent o¤enses (Kalidien, 2017). In 
the USA in 2016, 386.3 violent crimes were committed per 100.000 inhabitants (FBI, 2016). 
Aggression causes not only physical injuries, but also mental and material damage. The 
societal and economic damage of criminal behavior in 2015 was estimated to about 20.4 
billion euros in the Netherlands (Kalidien, 2017). Concluding: human aggression can lead 
to serious social, emotional and economic consequences (Chen, Coccaro, & Jacobson, 2012; 
Coccaro, Fanning, & Lee, 2017). 

Causes and mechanisms of aggression are complex and multidimensional, and have 
been investigated in many studies. According to Coie and Dodge (1998), individuals 
who have encountered negative experiences in childhood and adolescence are more 
likely to experience an ambiguous action of others as hostile, threatening and directed 
against themselves, influenced by a persistent pattern of hypervigilance to threat and 
hostile attribution of intent (Dodge et al., 2015). The perception of a person’s behavior as 
intentionally harmful can make these individuals more susceptible to react more reactive 
aggressively. This mechanism is called ‘Hostile Attribution Bias’ (HAB). HAB is a tendency to 
interpret the behavior of other people as having hostile intentions especially when social 
context cues are ambiguous or unpredictable and di¹cult to interpret (Milich & Dodge, 
1984). According to social information processing theories, HAB can emerge when negative 
cognitive schemas and experiences representing others and events become activated 
because of present negative events triggering conscious or unconscious associations with 
previous events (Guerra & Huesmann, 2004). Here we review systematically the literature 
on the association between HAB and aggression. 

Social, cognitive, behavioral and emotional processes involved in the development of 
aggression have been integrated in the Social Information Processing (SIP) model (Crick & 
Dodge, 1994; Dodge, 2006). The SIP-model states that someone’s reaction to a (perceived) 
provocation or threat does not solely depend on objective social cues, but is strongly 
influenced by the way the social information is processed (Setchell, Fritz, & Glasgow, 
2017). Processing social information occurs systematically, starting with (i) encoding 
cues; followed in a cyclical manner with: (ii) interpreting those cues; (iii) clarifying a 
goal; (iv) response generation; (v) response selection and e¤ect evaluation; and finally 
(vi) behavior (Crick & Dodge, 1994). The first two steps are referred to as early social 
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information processing and are proposed to cause reactive aggressive behavior because 
of a misinterpretation of an unclear and ambiguous situation, that evokes thoughts and 
feelings of threat. HAB is a key component of this stage. The next four steps are referred to 
as late information processing. Furthermore, all steps in this cyclical process are strongly 
influenced by a ‘database’ containing memories, social knowledge, and cognitive schemas 
of others, situation and themselves (see Crick & Dodge (1994) and Lemerise & Arsenio 
(2000) for a review of the SIP model).

Research on the role of social-cognition in violent o¤ending is still scarce (Hutchings, 
Gannon, & Gilchrist, 2010). This is notably problematic, as a better understanding of 
social, cognitive and emotional processes involved in the origin of aggression is needed 
to improve assessment and interventions (Coccaro, Fanning, Keedy, & Lee, 2016). Most 
research on the association between HAB and aggression has been done in the field 
of developmental psychology and mainly concerns children and adolescents (e.g., de 
Castro, 2004; de Castro, Veerman, Koops, Bosch, & Monshouwer, 2002). In a meta-analysis 
of studies on the association between aggression and HAB in children and adolescents, a 
significant association was found with a weighted mean e¤ect size of r = .17 (de Castro et 
al., 2002). Biased attribution of high levels of hostility acts as a key element in the etiology 
and maintenance of aggressive behavior, and is also linked to a general perspective in 
which hostility plays a central role in social interactions (Guerra & Huesmann, 2004). Since 
several studies have found an association between HAB and aggression in children and 
adolescents, a positive association between HAB and aggression in adults is expected. 
However, the extent to which this conclusion is supported by evidence is not clear. Thus 
far, social-cognitive factors such as HAB have been largely overlooked in adult samples, but 
nowadays this line of research has been extended to adults (Helfritz-Sinville & Stanford, 
2014). Notwithstanding the early studies in children showing an association between HAB 
and impulsive aggression (Crick & Dodge, 1996; Dodge & Coie, 1987), studies using young 
adult populations did not report similar results consistently (Helfritz-Sinville & Stanford, 
2014; Miller & Lynam, 2006). Therefore, this study aimed to present a systematic review of 
the existing literature on the association between HAB and aggression in adults. Our first 
hypothesis is that HAB is associated with aggression in adults. The second hypothesis is 
that the association between HAB and aggression is stronger in groups displaying higher 
levels of aggression (such as violent o¤enders and forensic patients), than in community 
samples or student groups. To the best of our knowledge, this is the first review on this 
topic in adult samples. 



Hostile attribution bias and aggression in adults – a systematic review 

29

CHAPTER 2

2. Methods

2.1. Concepts and definitions 
In research on the association between HAB and aggression in adult populations, a 
number of issues should be clarified. First, terms as anger, hostility and aggression are 
used interchangeably (Warburton & Anderson, 2015). Yet, aggression refers only to behavior 
and not to an emotion (i.e., anger) or a cognition (i.e., hostility). Thus, within a social 
context, hostility is the cognitive component of aggressive behavior, whereas anger is 
an emotional component (Epps & Kendall, 1995). Furthermore, anger and hostility can 
activate aggressive behavior, however they do not necessarily have to be aggressively 
expressed (Warburton & Anderson, 2015). Second, in this research area, HAB is most o¦ten 
assessed by presenting ambiguous stimuli that can be interpreted as benign or malign/
hostile. Frequently, participants are presented written vignettes about a hypothetical social 
situation. The provocateur’s intent remains ambiguous at the end of the story, and the 
participant is asked whether s/he thinks this incident happened by accident or with an 
intent to cause harm. 

However, the assessment of HAB in adults is o¦ten not adequately executed because 
several studies only used words (e.g., emotional stroop task; Brugman et al., 2014) or facial 
expressions (e.g., Jusyte & Schönenberg, 2017) as stimuli to measure HAB. Furthermore, 
HAB occurs when hostile intent is assumed in the absence objective confirming evidence. 
This means in situations in which the provocateur’s intent is ambiguous (Helfritz-Sinville 
& Stanford, 2014). Thus, HAB depends upon the social context and ambiguity of situations; 
therefore, isolated stimuli of words or facial expressions are less suitable to assess HAB. 
Therefore, the current systematic review only includes studies (a) with adult participants, 
(b) including an aggression measurement, (c) including a hostile attribution measurement 
expressing a social situation and, at least partly, including ambiguous intent.

2.2. Selection procedure and search strategy 
An independent systematic literature review was conducted by the first author and a 
research assistant in May 2017, following the guidelines from the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) statement (Moher, Liberati, Tetzla¤, 
& Altman, 2009) and registered in Prospero (registration number is: CRD42017077710). Four 
databases were searched, namely PsycInfo, Embase, PubMed and Web of Science. Studies 
were included if they were written in English, contained original empirical data, published 
in peer-review journal, and related to the association aggressive behavior and HAB. There 
were no restrictions on publication date, as to the best of our knowledge, this is the first 
systematic review to describe this association in adults. 
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Search terms included (a) aggressive behavior or synonyms for aggressive behavior (such 
as ‘aggression’ or ‘aggressiveness’), (b) hostile attribution bias, or information processing 
and synonyms for this (such as ‘social cognition’ or ‘social perception’), and (c) ambiguous 
intention and relevant related terms. Only studies involving clinical and non-clinical adult 
samples were selected to investigate the research question. First, all titles and abstracts with 
the relevant search terms were retained. Second, double hits were deleted manually by the 
first author and the research assistant independently and the files were compared. Third, all 
1911 articles were screened on title and abstract, using the inclusion criteria. Fourth, articles 
for which they disagreed were discussed by the first author and research assistant. Full 
texts of the remaining 44 articles were read by the first and the last author. Finally, doubts, 
for example about the HAB-measurement used, were discussed by two authors, resulting in 
the inclusion of 25 empirical studies regarding the association between HAB and aggressive 
behavior in adults. A complete list of search terms is provided in Appendix B.

2.3. Quality assessment of included studies
As the current systematic review includes only cross-sectional studies, the assessment tool of 
Zaza et al. (2000) was used to assess the quality of the studies. This tool focuses on six domains 
that may influence the quality of each study, namely: descriptions of study population, sampling, 
measurement, data analysis, interpretation of results and other important limitations (i.e., not 
covered in any of the five previously mentioned domains). We rated studies with 2, 1 or 0, based 
on the domains. ‘Descriptions’ was the study population well described (A) 2 = descriptions 
for age, gender, ethnicity, 1 = two of those, 0 = (n)one of those; and study procedures (B) 2 = 
exact procedure descriptions, 1 = roughly described procedure, 0 = no procedure descriptions. 
‘Sampling’ refers to the specification of the size and characteristics of the study sample (e.g., 
response rate if mentioned) (A) and whether the sample is representative for adults in general 
(B). 2 = yes on A and B, 1 = yes on A, but some generalization problems with B, 0 = the sample 
is not representative due to high selection bias. ‘Measurement’ concerns whether outcome 
and other independent variables were reliable measures of the outcome. Evidences based 
measures of aggression (A) 2 = a reliable aggression measurement was used, 1 = aggression is 
measured, but not with a reliable instrument, 0 = no aggression measurement was included; and 
HAB measurement (B) 2 = good explanation of HAB measurement used, 1 = HAB measurement 
is roughly described, 0 = no information on HAB measurement is available. ‘Data-analysis’ is 
about the conducting of appropriate analyses on the relationship between aggression and HAB. 
2 = statistical analyses was good, 1 = statistical analyses was moderate (e.g., some statistical 
tests were used), 0 = no statistical analyses were applied. ‘Interpretation of results’ concerns 
the methods used to limit potential bias and control for confounding variables and statistical 
evaluation. 2= (potential) confounders and biases are mentioned in the analyses and p-value 
is reported, 1 = only p-value is reported, 0 = no report on (potential) confounders and biases 
nor p-value. ‘Other limitations’ not applicable.
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3. Results

3.1. Study selection
Most studies in the initial search did not meet the predetermined criteria and had to be 
excluded based on title and abstract. Very o¦ten, aggression was not measured or the 
study did not assess the association between HAB and aggressive behavior in adults. As 
can be concluded from the PRISMA flow diagram (See Figure 1; Appendix A), the selected 
25 studies varied greatly with respect to main objectives, study sample (e.g., students, 
forensic psychiatric patients and people with traumatic brain injury), sample size, type 
of aggression, and HAB measure. Because of these large methodological variations, a 
narrative description of these 25 studies is provided. 

3.2. Quality assessment 
Table 1 presents an overview of the results of the quality assessment for each study. Only 
one study was of low quality, whereas the other were of moderate or high quality. Su¹cient 
quality on all domains was found in 15 studies. It is important to mention that the quality 
assessment was restricted specifically to the information needed in the systematic review. 
In general, associations between HAB and aggression were studied as a part of larger 
studies on aggressive behavior. This means that the current quality assessment was rated 
only on the relevant parts of the studies included in our systematic review, so available 
data on aggression and HAB. 

3.3. Sample characteristics
Table 2 displays the descriptive data of the 25 studies. Overall, these studies together 
included a total of 9081 individuals (4352 males), mostly from the general population (n = 
6383), followed by students (n = 1398), o¤enders (n = 468), forensic patients (n = 351) and 
other patients (n = 481). The last group consisted of patients with traumatic brain injury 
(TBI), people with mild to moderate intellectual disabilities, patients with intermittent 
explosive disorder (IED) and other psychiatric disorders. 
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Table 1. Quality assessment based on Zaza et al. (2000)

Study 
(Author, year, country)

Descriptions 

  A: Study
population

B: Study 
procedure 

Good quality

Chen, Coccaro, & Jacobson, 2012, USA 2 2

Coccaro, Fanning, & Lee, 2017, USA 2 1

Coccaro, Fanning, Fisher, Couture, & Lee, 2017, USA 2 1

Coccaro, Fanning, Keedy, & Lee, 2016, USA 2 1

Lobbestael, Cima, & Arntz, 2013, the Netherlands 1 2

Matthews & Norris, 2002, USA 2 2

Bailey & Ostrov, 2008, USA 2 1

Coccaro, Noblett, & McCloskey, 2009, USA 2 2

Epps & Kendall, 1995, USA 1 2

Helfritz-Sinville & Stanford, 2014, USA 1 2

Hutchings, Gannon, & Gilchrist, 2010, UK 1 2

Murray-Close, Ostrov, Nelson, Crick, & Coccaro, 2010, USA 2 2

Neumann, Malec, & Hammond, 2015, USA 2 2

Flores, 1999, USA 2 1

Michel, Pace, Edun, Sawhney, & Thomas, 2014, USA 2 2

Moderate quality

Hornsveld, Nijman, Hollin, & Kraaimaat, 2007, the Netherlands 1 1

Lim, Day, & Casey, 2011, Australia 1 2

Bowen, Roberts, & Kocian, 2016, USA 2 1

Dill, Anderson, Anderson & Deuser, 1997, USA 0 2

Edwards & Bond, 2012, UK 1 2

Jahoda, Pert, & Trower, 2006, Schotland 1 2

Pert, Jahoda, & Squire, 1999, Schotland 1 2

Tremblay & Belchevski, 2004, Canada 1 1

Wilkowski & Robinson, 2010, USA 1 2

Low quality

Gagnon, McDu¤, Daelman, & Fournier, 2015, Canada 0 1

Note. We rated studies with 0, 1, or 2 based on the five domains: descriptions, sampling, 
measurement, data analysis and interpretation of results. 
Scores refer to: low quality (0), moderate quality (1), and high quality (2). 
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Sampling Measurement Data 
analysis 

Interpretation 
of results 

Total score 
(max. 14)

  A: Aggres-
sion 

B: HAB     Quality: 0-6 = low, 7-10 = 
moderate, 11-14 = high

2 2 2 2 2 14

2 2 2 2 2 13

2 2 2 2 2 13

2 2 2 2 2 13

2 2 2 2 2 13

2 2 2 2 1 13

1 2 2 2 2 12

1 2 2 2 1 12

1 2 2 2 2 12

1 2 2 2 2 12

1 2 2 2 2 12

1 2 2 2 1 12

1 2 2 2 1 12

1 2 2 2 1 11

1 2 1 2 1 11

1 2 2 2 1 10

1 1 2 2 1 10

1 1 2 1 1 9

0 2 1 2 2 9

1 1 2 1 1 9

1 1 2 1 1 9

1 1 2 1 1 9

1 2 2 1 1 9

0 1 2 1 2 9

0 2 2 0 0 5
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3.4. HAB measurements 
A large variety of HAB measurements was used to assess the association between HAB 
and aggressive behavior. Validity and reliability coe¹cients of HAB instruments were not 
reported in most studies. Nineteen studies used some form of hypothetical-situation 
vignettes depicting interpersonal situations, including at least some ambiguity with regard 
to the intent of the provocateur. Further comparison of these vignettes revealed that several 
di¤erent types and variations of vignettes were used. The number of vignettes ranged from 
three to 24. Some studies used ambiguous social situations only, whereas others used a 
mix of benign, malign and ambiguous scenarios. Furthermore, two studies (Jahoda, Pert, 
& Trower, 2006; Pert, Jahoda, & Squire, 1999) illustrated their vignettes with photographs 
and one study used a combination of vignettes and pictorial stimuli (Lobbestael, Cima, & 
Arntz, 2013). Besides vignettes, drawn images as pictorial stimuli were used in these three 
studies. Two studies used existing material (Rosenzweig Picture-Frustration study (PFS-AV); 
Hornsveld, Nijman, Hollin, & Kraaimaat, 2007 and the Thematic Apperception Test (TAT); 
Lobbestael et al., 2013), while Hutchings et al. (2010) designed their own watercolor images. 
Two studies used videos to assess HAB. The study of Dill, Anderson, Anderson and Deuser 
(1997) designed their own stimulus materials of an interaction between a couple on a sofa. 
Starting with a neutral video to practice, followed by a video including either aggressive, 
ambiguous, or no aggressive content (shown to participants in a randomized order). The 
other study conducted by Coccaro, Fanning, Fisher, Couture, and Lee (2017) made use of 
audio-video clips based on the social information processing-attribution and emotional 
response questionnaire (SIP-AEQ) vignettes. One study used face and sentence pairs, 
including ambiguously hostile target sentences (Wilkowski & Robinson, 2010). Finally, one 
study designed an explicit aggressive beliefs and attitudes scale including five items on 
HAB (Michel, Pace, Edun, Sawhney, & Thomas, 2014).

3.5. Association between hostile attribution bias (HAB) and aggression (hypothesis 1)
3.5.1. HAB and self-reported aggression
Of the 25 studies, 20 studies found at least some positive association between HAB and 
adult aggressive behavior. Fi¦teen studies used the Buss-Perry Aggression Questionnaire 
(BPAQ; Buss & Perry, 1992) to assess aggression. This questionnaire measures four 
dispositional domains of aggression: physical aggression, verbal aggression, hostility and 
anger. Examples of items are: “Given enough provocation, I may hit another person” and 
“My friends say that I’m somewhat argumentative”.

The strongest correlation between HAB and BPAQ total score was r = .52 in a sample of 
patients with moderate to severe traumatic brain injury (TBI). In this sample, attributions 
of hostility were significantly associated with higher trait aggression. In the study of Flores 
(1999), conducted among male college students a significant and positive association was 
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found between aggression as measured with the BPAQ and HAB (r = .37). In this sample, 
high levels of aggression were significantly associated with greater HAB. Another study 
using a student sample found a correlation of r = .38 between BPAQ and their newly 
developed HAB questionnaire (the 30-item explicit aggressive beliefs and attitudes scale; 
Michel et al., 2014). Similarly, another study using a student sample also found that high 
trait aggressive individuals attributed more hostile intent to ambiguous or clearly hostile 
vignettes (Tremblay & Belchevski, 2004). In four other studies using general population 
samples with an average age about or above 30 years, HAB was also signicantly associated 
with aggression as measured with the BPAQ (Chen et al., 2012; Coccaro, Fanning, & Lee, 
2017; Coccaro et al., 2009; Matthews & Norris, 2002). For details on these studies, please 
see Table 1.

Furthermore, in a sample of forensic psychiatric in- and outpatients, the Dutch version of 
the BPAQ was significantly correlated (r = .46) with pictorial stimuli displaying ambiguous 
images in which the provocateur’s intent can be interpreted as provocative. Supporting 
the conclusion that HAB and aggressive behavior are associated (Hornsveld et al., 2007). 
Similar to Hornsveld et al. (2007), Hutchings et al (2010) also used pictorial stimuli to 
assess HAB. However, their study was conducted in a student sample and only used the 
physical aggression subscale of the BPAQ. Yet, highly aggressive students attributed more 
hostile attribution to ambiguous pictures than their low physical aggressive counterparts 
(Hutchings et al., 2010). 

Besides vignettes, and pictorial stimuli, two studies that used the BPAQ measured HAB 
with videos. Interestingly, the study of Dill et al. (1997) in a student sample, found HAB 
in all types of videos, so neutral, clearly aggressive and ambiguous social interactions. 
However, the strongest association was found with aggressive and ambiguous videos. On 
the other hand, the study of Coccaro, Fanning, Fisher, et al. (2017) in a general population 
and intermittent explosive disorder sample showed that HAB and aggression scores were 
modestly, but inversely associated. Next to this study, two other studies using the BPAQ 
did not find a significant association between HAB and aggression. Both studies used 
vignettes to assess HAB in a student sample, and in both studies there was no support for 
a direct association between HAB and aggression (Gagnon, McDu¤, Daelman, & Fournier, 
2015; Helfritz-Sinville & Stanford, 2014). So, three out of fi¦teen studies using the BPAQ did 
not report a positive significant association between aggression and HAB. 
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Table 2. Study descriptions and results.

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Forensic psychiatric patients and o�enders

Hornsveld, 
Nijman, 
Hollin, & 
Kraaimaat, 
2007, the 
Netherlands

n = 285 ♂ 
147 forensic 
inpatients, 
138 forensic 
outpatients

Inpatients 35.5 
(8.6); outpatients 
21.9 (8.0)

Aggression BPAQ pictorial 
stimuli 

Lobbestael, 
Cima, & Arntz, 
2013, the 
Netherlands

n = 66 ♂ 
22 forenisc 
inpatients, 
15 forenisc 
outpatients, 
29 general 
popualtion

36.4 (11.7) Reactive 
and 
proactive 
aggression

RPQ vignettes, 
and pictorial 
stimuli 

Bowen, 
Roberts, & 
Kocian, 2016, 
USA

n = 330 ♂ 
o¤enders

30.41 (10.37) Aggressive 
or violent 
behaviors 
like “shove 
him” or 
“punch 
him”

Active 
responses 
(1/0), these 
means 
chosing 
aggressive 
or violent 
behaviors

vignettes
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Details on HAB measure Main findings Conclusion

Twelve-item version of the 
Picture-Frustration Study 
- Adapted Version (PFS-
AV), contains pictures of 
ambiguous situations in which 
the intent can be interpreted 
as provocative. 

Significant correlation 
between BPAQ total and PFS-
AV (0.46**), also subscores 
physical (0.43**) and verbal 
aggression (0.40**) are 
significantly correlated.

This study finds support for 
the conclusion that hostility 
and aggressive behavior are 
associated.

Eight vignettes depicting 
ambiguous provocative social 
situations: six vignettes were 
from Tremblay & Belchevski 
(2004) and two from the Soical 
Interpretation Questionnaire 
(Cima, Lobbestael, & Vancleef, 
2012). Additionally, eight cards 
of the Thematic Apperception 
Test (TAT; Murray, 1943) were 
used. 

Only reactive aggression was 
significantly correlated with 
HAB and this relation was 
restricted to the vignettes. 
Proactive aggression was 
unrelated to HAB. No 
significant findings for reactive 
or proactive aggression were 
obtained using the TAT.

Reactive aggression is 
predicted by the tendency to 
interpret ambiguous vignettes 
as hostile. So, HAB contributes 
uniquely to reactive 
aggression. 

Three hypothetical vignettes 
of an ambiguous situation 
from Horney’s (2001) study 
were used.

Trait HAB was not statistically 
significant, but an increase in 
HAB yielded a decrease in the 
odds of an active response by 
approximately 1%.

Most participants did not 
attribute hostile intent to most 
people in the vignettes, this 
is surprising for an o¤ender 
sample, as this population is 
thought to be more aggressive 
than the general population. 
So, the relationship between 
HAB and aggression maybe 
more complicated than 
previously thought.

(continued on next page)
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Table 2. Continued

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Edwards & 
Bond, 2012, UK

n = 62 ♂ 
mentally 
disordered 
o¤enders 

39 (9.52) Aggression Story Task vignettes

Lim, Day, & 
Casey, 2011, 
Australia

n = 76 ♂ 
o¤enders
38 violent, 
38 non-
violent 

34.29 (1.19) Aggression 
expectancy

Self-
reported 
likelihood 
of engaging 
in reactive 
aggression 

vignettes

General population

Dill, Anderson, 
Anderson & 
Deuser, 1997 
(Study II), USA

n = 167 
students 
60 ♂; 107 ♀

Unknown Aggression BPAQ videos

Flores, 1999, 
USA

n = 62 ♂ 
students

[18 - 22] Aggression BPAQ vignettes
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Details on HAB measure Main findings Conclusion

SIP-AEQ; Ten vignettes 
presenting a social ambiguous 
situation in which an adverse 
action is directed at the 
person who the subject is 
asked to identify with. These 
adverse actions are split into 
two categories: Five vignettes 
represent direct aggressive 
scenarios, five vignettes 
represent relational aggressive 
scenarios (Coccaro, Noblett, & 
McCloskey, 2009). 

Significant correlation 
between the ‘physical’ 
aggression category of story 
and HAB (0.28*). 

HAB is significantly associated 
with writing more aggressive 
sentences a¦ter aggressive 
stories representing acts of 
physical aggressive behavior.

HIQ (Simourd & Mamuza, 
2000; 2002). Seven vignettes 
representing a broad variety of 
social situations, included in 
the 35-item self-report Hostile 
Interpretations Questionnaire. 

Over the total sample of 
violent and non-violent 
o¤enders there is a significant 
correlation between 
aggression expectancy and 
HAB (0.54***). 

There is significant association 
between aggression expectancy 
and HAB in a sample of violent 
and non-violent o¤enders. 
Moreover, HAB may play an 
important role in predicting 
aggression in the future.

Four videotaped stimulus 
materials were designed 
for this study, showing an 
interactions of a couple on a 
sofa: one neutral to practice, 
one without aggressive 
content, one with ambiguous 
aggressive content and one 
with overt aggressive content.

Hostile perception bias 
predicted aggressive ratings 
on all three content types 
(so, neutral, ambiguous 
and aggressive personally-
irrelevant social interactions). 

HAB was present in all three 
types of videos, however 
the bias was strongest for 
ambiguous and aggressive 
videos. Specifically, a¦ter 
additional analysis, highly 
aggressive individuals produce 
HAB in ambiguous and clearly 
aggressive situations, but this 
bias is significantly reduced in 
clearly nonaggressive (neutral) 
situations. 

Three short vignettes 
(following Dodge, 1980) 
depicting ambiguous social 
situations that could be 
interpreted as aggressive or 
provoking.

HAB was positively correlated 
with aggression (0.37*). 

Higher levels of aggression are 
significantly associated with 
more hostile attributions. 

(continued on next page)
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Table 2. Continued

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Gagnon, 
McDu¤, 
Daelman, & 
Fournier, 2015, 
Canada

n = 170 
students 
30 ♂; 140 ♀

Unknown Aggression BPAQ vignettes

Matthews & 
Norris, 2002, 
USA

n = 263 
general 
population 
130 ♂; 133 ♀

41.6 Aggression BPAQ vignettes

Michel, 
Pace, Edun, 
Sawhney, & 
Thomas, 2014, 
USA

n = 406 
students
126 ♂; 280 ♀

21 [18-54] Aggression BPAQ scale
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SIP-AEQ; Ten vignettes 
presenting a social ambiguous 
situation in which an adverse 
action is directed at the 
person who the subject is 
asked to identify with. These 
adverse actions are split into 
two categories: Five vignettes 
represent direct aggressive 
scenarios, five vignettes 
represent relational aggressive 
scenarios (Coccaro, Noblett, 
&McCloskey, 2009). 

No results on the unique 
association between HAB and 
aggression are presented. 

Aggressiveness did not 
contribute to the prediction 
of HAB.

Twelve scenarios, based on 
essays from an earlier study 
(Matthews & Norris, 1999). 
There were four scenarios of 
each type: benign, ambiguous, 
and malign. 

In scenarios of ambiguous 
provocation, the gap between 
high- and low-aggressive 
individuals was greater than 
in cases where provocation 
was benign or malign. 
Means between malign 
and ambiguous conditions 
were smaller in aggressive 
individuals than di¤erence in 
means between ambiguous 
and benign conditions. The 
opposite was true for low-
aggressive individuals, there 
was a smaller di¤erence 
between ambiguous and 
benign conditions. 

Individuals with higher 
aggression scores attributed 
more hostile intent in 
ambiguous driving conditions 
than low-aggressive 
individuals. In situations that 
were benign or malign, more 
aggressive motorists did not 
di¤er in HAB. 

Five items on HAB of the 30-
item explicit aggressive beliefs 
and attitudes scale, developed 
by Michel et al. (2014). 

There is a significant 
correlation between BPAQ 
and the five HAB items of 
the new aggression measure 
(0.38***). 

There is an association 
between HAB and aggression. 

(continued on next page)
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Table 2. Continued

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Tremblay & 
Belchevski, 
2004, Canada

n = 118 
students
38 ♂; 80 ♀

20.3 (2.05) Aggression BPAQ vignettes

Hutchings, 
Gannon, & 
Gilchrist, 2010, 
UK

n = 28 ♂ 
students

19.68 [18 - 24] Physical 
aggression

BPAQ pictorial 
stimuli 

Helfritz-
Sinville & 
Stanford, 
2014, USA

n = 58 ♂ 
students

[18 - 24] Aggression BPAQ 
LHA

vignettes
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Twenty-four short hypothetical 
vignettes depicting provoking 
social situations. A few 
vignettes were adapted from 
O’Connor et al. (2001). There 
were three types of vignettes: 
clear intention to provoke (8), 
intent of character remains 
ambiguous (8), or clearly no 
intention to provoke (8). 

Trait aggression had the 
strongest influence on 
aggressive reactions, such 
as: being rude, yell or swear, 
threaten, and use of physical 
force in clearly intentional and 
ambiguous social situations 
than in unintentional 
situations. Except for threaten 
response, trait aggression had 
similar influence in intentional 
and ambiguous situations.

High trait aggressive 
individuals are more likely 
to react aggressively when 
there is enough ambiguity or 
clear indication of hostility. 
Besides, individuals low in 
trait aggression report also 
less aggression in cases where 
there was clear hostile intent, 
compared to their more 
aggressive counterparts. 

Seventeen watercolor images 
displaying ambiguous social 
situations. These images 
were specifally designed for 
this study by the authors in 
collaboration with a local 
artist. 

Highly aggressive males had 
significantly higher total 
aggression scores than low 
aggressive males (t(1,26) = 
-1.145, p = 0.263). This means 
that on ambiguous pictures, 
highly aggressive males 
made more hostile-type 
interpretations.

Students high in physical 
aggression reported more 
HAB of pictures showing 
ambiguous social situations, 
than students low in physical 
aggression. 

Twenty-four vignettes 
depicting three types of 
everyday conflict situations: 
intentional, ambiguous and 
unintentional provocation 
(Conflict Situation Vignettes; 
Tremblay & Belchevski, 2004).

No significant group 
di¤erences on questions 
about hostile intent. However, 
the aggressive groups, tended 
to use more physical force, 
threaten or being rude than 
controls in ambiguous social 
situations. So, when intention 
was not clear, they used 
more o¦ten verbal or physical 
aggressive behavior. 

Impulsive aggression and 
HAB were not directly 
associated, but in impulsive 
and premeditated aggressors 
the association was indirectly 
evident. 

(continued on next page)
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Table 2. Continued

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Chen, Coccaro, 
& Jacobson, 
2012, USA

n = 2,749 
PennTwins 
cohort
1144 ♂; 1605 ♀

33.2 (6.0) General 
aggression, 
physical 
aggression, 
relational 
aggression, 
verbal 
aggression

BPAQ
LHA 
SRASBM

vignettes

Murray-
Close, Ostrov, 
Nelson, Crick, 
& Coccaro, 
2010, USA

n = 1387 
PennTwins 
cohort
587 ♂; 800 ♀

33.8 (5.89) Reactive, 
proactive 
and 
romantic 
relational 
aggression

BPAQ
SRASBM 

vignettes

Bailey & 
Ostrov, 2008, 
USA

n = 165 
students
82 ♂; 83 ♀

19.05 (1.55) Proactive 
and 
reactive 
relational 
aggression; 
proactive 
and 
reactive 
physical 
aggression

SRASBM vignettes
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SIP-AEQ; Ten vignettes 
presenting a social ambiguous 
situation in which an adverse 
action is directed at the 
person who the subject is 
asked to identify with. These 
adverse actions are split into 
two categories: Five vignettes 
represent direct aggressive 
scenarios, five vignettes 
represent relational aggressive 
scenarios (Coccaro, Noblett, 
and McCloskey, 2009). 

♂: significant correlations 
between HAB and the four 
variables: general (0.18**); 
physical (0.19**); relational 
(0.30**), verbal (0.10**) 
aggression.
♀: significant correlations 
between HAB and the four 
variables: general (0.17**), 
physical (0.30**), relational 
(0.31**), verbal (0.15**) 
aggression.

There are statistically 
significant and positive 
relationships between all 
four measures of aggression 
and HAB for both males and 
females.

SIP-AEQ; see above, in this 
study only the four relational 
provocation vignettesof the 
SIP-AEQ were included in this 
study.

Reactive relational aggression 
was uniquely associated with 
hostile intent attributions 
in response to relational 
provocations (0.27***). 
Romantic relation aggression 
was related to HAB regarding 
relational provocation (0.07*). 

Only reactive relational 
aggression was incomparably 
associated with HAB for 
relational provocation social 
sitautions. In addition, 
romantic relational aggression 
was uniquely related to HAB, 
even a¦ter controlling for peer-
directed relational aggression. 

Ten hypothetical-situation 
vignettes developed by 
Fitzgerald and Asher, and 
adapted in the past literature 
by Crick (1995). Each vignette 
was ambiguous on the 
provocateur’s intent. 

Reactive physical aggression 
was significantly correlated 
with HAB for instrumental 
provocation scenarios (0.18*); 
reactive relational aggression 
was significantly correlated 
with HAB for relational 
provocation scenarios 
(0.19*). The regression 
model showed that reactive 
relational aggression 
was uniquely associated 
with HAB for relational 
provocation scenarios (0.32**); 
furtheremore the reactive 
physical aggression has a 
unique significant association 
with instrumental HAB (0.27*).

HAB is important for 
understanding the reactive 
functions of aggressive 
behavior in emerging adults. 

(continued on next page)
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Table 2. Continued

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Epps & 
Kendall, 1995, 
USA

n = 172 
students
89 ♂; 83 ♀

19.8 [17 - 38] Aggression BDHI vignettes

Wilkowski & 
Robinson, 
2010, USA

n = 52 
students
18 ♂; 34 ♀

19.5 Aggression Daily Diary 
Protocol 

face and 
sentence 
pairs 

Traumatic brain injury and intermittent explosive disorder

Neumann, 
Malec, & 
Hammond, 
2015, USA

n = 48 
patients with 
moderate to 
severe TBI 
33 ♂; 15 ♀

43 (14.52) Aggression BPAQ vignettes
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Twenty-two scenarios 
depicting negative 
interpersonal interactions, 
seven benign intent, seven 
hostile intent, and seven 
ambiguous intent (and one 
artifact scenario). 

Results display a strong 
pattern of signifcant 
relationships between HAB 
and self-reported aggression. 

Main findings of this study 
support the construct of HAB 
in ambiguous siuations in an 
adult sample. Furthermore, 
the pattern of significance 
also supports HAB in benign 
situations, but this association 
is less robust compared to 
either hostile or ambiguous 
social situations. 

Seventy-two face and 
sentence pairs. Eighteen 
so-called ‘target-sentences’: 
ambiguously hostile target 
sentences that were adapted 
from previous studies 
(Caldwell & Newman, 2005; 
Copello & Tata, 1990; Wingrove 
& Bond, 2005; Zelli, Cervone, 
& Huesmann, 1996; Zelli 
Huesmann & Cervone, 1995). 
Eighteen target-irrelevant 
sentences and 36 explicit-trait 
sentences. 

Spontaneous hostile 
inferences were positively 
related to daily self-reported 
aggression, y = 0.03, p = 0.006, 
standardized r = 0.36. On the 
other hand, spontaneous 
hostile transferences had 
no significant relationship 
with aggressive behavior, y = 
0.0004, p = 0.75, standardized 
r = 0.04. Nonhostile inference 
nor transference yielded 
significant results in relation 
to self-reported aggressive 
behavior. Furthermore, implicit 
hostile inferences also 
predicted higher levels of daily 
aggressive behavior. 

Only spontaneous hostile 
inferences were positively 
related to aggressive 
behavior. There was no 
positive relationship 
between spontaneous hostile 
transference, or nonhostile 
inference or transference.

Twenty-one hypothetical 
scenarios (Epps & Kendall, 
1995), actions of the character 
were described in three 
di¤erent ways: benign, malign, 
ambiguous (seven social 
scenarios for each type).

Of the 48 individuals, 17 were 
classified as having high 
trait aggression, the others 
normal to low trait aggression. 
Spearman Rho correlations 
showed that trait aggression 
was significantly associated 
with attributions of blame 
(0.516***), hostility (0.517***) 
and intent (0.564***).

In people with TBI, negative 
attributions are found to 
be associated with trait 
aggression. The higher the 
trait aggression was, the 
stronger attributions of blame, 
hostility and intent they had.

(continued on next page)
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Table 2. Continued

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Coccaro, 
Fanning, 
Fisher, 
Couture, & 
Lee, 2017, USA

n = 150 
75 general 
population 
and 75 
intermittent 
explosive 
disorder

IED 37.8 (10.2), 
HC 34.6 (9.7)

Overt 
aggression

BPAQ
LHA

videos

Coccaro, 
Noblett, & 
McCloskey, 
2009 
(Study I), USA

n = 923 
PennTwin 
cohort 
357 ♂; 566 ♀

33.80 (5.89) Aggression BPAQ
LHA

vignettes

Coccaro, 
Noblett, & 
McCloskey, 
2009 
(Study II), USA

n = 461 
PennTwin 
cohort 
219 ♂; 242 ♀ 

33.40 (6.37) Aggression BPAQ
LHA

vignettes

Coccaro, 
Noblett, & 
McCloskey, 
2009 
(Study III), 
USA

n = 100 
50 general 
population 
and 
50 psychiatric 
patients

PD/IED 38.3 (10.2), 
HC 34.7 (15.2)

Aggression BPAQ
LHA

vignettes
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SEIP-V; sixteen audio-video 
clips based on the eight 
vignettes of the SEIP-AEQ (one 
for each gender; by Coccarro 
et al., 2017). 

IED displayed significantly 
higher scores for HAB than 
HC (F[1,148] = 6.81, p = 0.01). 
When placed in a multiple 
regression analysis, only 
hostile attribution predicted 
aggression scores. 

Unexpectedly, HAB scores 
related modestly, but inversely 
to aggression scores. Perhaps, 
more complex relationships 
among V-SEIP variables 
account for this e¤ect. 

SIP-AEQ; Ten vignettes 
presenting a social ambiguous 
situation in which an adverse 
action is directed at the 
person who the subject is 
asked to identify with. These 
adverse actions are split into 
two categories: Five vignettes 
represent direct aggressive 
scenarios, five vignettes 
represent relational aggressive 
scenarios (Coccaro, Noblett, & 
McCloskey, 2009). 

HAB was positively correlated 
with BPAQ (0.35***) and LHA 
(0.19***).

In all three studies, there is a 
significant positive correlation 
between aggression, 
measured with two di¤erent 
questionnaires, and HAB. 

SIP-AEQ; see above. HAB was positively correlated 
with BPAQ (0.34***) and LHA 
(0.21***). 

In all three studies, there is a 
significant positive correlation 
between aggression, 
measured with two di¤erent 
questionnaires, and HAB. 

SIP-AEQ; see above. HAB was positively correlated 
with BPAQ (0.44***) and LHA 
(0.41***). 

In all three studies, there is a 
significant positive correlation 
between aggression, 
measured with two di¤erent 
questionnaires, and HAB. 

(continued on next page)
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Table 2. Continued

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Coccaro, 
Fanning, & 
Lee, 2017 
(Study I), USA

n = 250 
PennTwin 
cohort 
111 ♂; 139 ♀

33.6 (7.6) Overt 
aggression, 
and 
relational 
aggression

BPAQ 
LHA
RAQ

vignettes

Coccaro, 
Fanning, & 
Lee, 2017 
(Study II), USA

n = 100 
50 general 
population 
and 
50 psychiatric 
patients

IED 41.2 (11.7),
HC 38.6 (16.1)

Overt 
aggression, 
and 
relational 
aggression

BPAQ 
LHA
RAQ

vignettes

Coccaro, 
Fanning, 
Keedy, & Lee, 
2016, USA

n = 300 
100 
intermittent 
explosive 
disorder, 
100 general 
population, 
100 psychiatric 
patients

IED 37.3 (10.9), 
HC 33.4 (12.9), 
PC 36.2 (11.7)

Aggression LHA vignettes
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SEIP-Q; eight vignettes 
presenting ambiguous 
social situations in which 
an adverse action of one 
person is directed at another 
person. Developed by Coccaro, 
Fanning, & Lee, 2016. 

HAB was correlated with overt 
aggression BPAQ (0.28*), and 
relational aggression (0.32*). 
The correlation with overt 
aggression LHA (0.19) was not 
significant. 

There is a significant 
relationship between overt 
and relational aggression 
and HAB in a population 
based sample; and impulsive 
aggressive individuals with 
IED also show elevated 
HAB compared to HC, this 
is consistent with results in 
children and adolescents.

SEIP-Q; see above. Impulsive aggressive 
participants with IED 
manifested elevated HAB 
compared to HC.

There is a significant 
relationship between overt and 
relational aggression and HAB 
in a population based sample; 
and impulsive aggressive 
individuals with IED also show 
elevated HAB compared to HC.

SEIP-Q; see above. Hierarchical multiple 
regression analysis showed a 
postive association between 
HAB and LHA aggression. 

IED participants showed 
elevated HAB in reaction 
to vignettes displaying 
ambiguous social interactions, 
compared to HC and PC.

(continued on next page)
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Table 2. Continued

Author, year, 
country

Number of 
participants

Age 
participants Mean 
(SD) [range]

Type of 
aggression

Aggression 
measure

Category of 
HAB measure

Intellectual disability

Jahoda, 
Pert, & 
Trower, 2006, 
Schotland

n = 89 (non)
aggressive 
people 
with mild/
moderate 
intellectual 
disabilities
43 aggressive, 
46 
nonaggressive 

Aggressive 39 (9.67); 
nonaggressive 39 
(11.05)

Aggression Checklist 
of Challen-
ging 
Behavior 

vignettes 
illustrated 
with 
photographs 

Pert, Jahoda, 
& Squire, 
1999, 
Schotland

n = 44 (non)
aggressive 
with mild/
moderate 
intellectual 
disabilities
22 aggressive, 
22 
nonaggressive

[17 - 65] Aggression Checklist 
of Challen-
ging 
Behavior 

vignettes 
illustrated 
with 
photographs 

Note. HAB = Hostile Attribution Bias; RPQ = Reactive Proactive Questionnaire; SRASBM = Self-
Report of Aggression and Social Behavior Measure; LHAQ = Lifetime History of Aggression 
Questionnaire; BPAQ = Buss-Perry Aggression Questionnaire; RAQ = Relational Assessment 
Questionnaire; SIP-AEQ = social information processing-attribution and emotional response 
questionnaire; SEIP-Q = social emotional information processing model Questionnaire; IED = 
intermittent explosive disorder; PC = patient controls; HC = healthy controls.
*p < .05. ***p < .001.



Hostile attribution bias and aggression in adults – a systematic review 

53

CHAPTER 2

Details on HAB measure Main findings Conclusion

Ten stories showing social 
situations, illustrated with 
photographs and based 
on Pert et al. (1999). Three 
provocative stories, three 
positive stories & four 
ambiguous stories in which 
intent was unclear.

In provocative self-referent 
scenes, aggressive participants 
attributed significantly more 
HAB than their nonaggressive 
counterparts. However, when 
observing an other referent, 
there was no di¤erence in 
HAB. Furthermore, in the 
ambiguous self-referent 
scenes there was also no 
signicant di¤erence between 
both groups. 

In ambiguous self-referent 
scenes, aggressive individuals 
did not report more HAB 
than their nonaggressive 
counterparts. There was 
only a significant di¤erence 
between groups on the 
provocative self-referent 
scenes, yet it is of importance 
to mention that this significant 
e¤ect was mainly caused 
by the nonaggressive group 
who perceived the clearly 
provocative scenes as less 
threatening. 

Seven written core stories 
depicting interpersonal 
situations, illustrated with 
photographs (Pert & Jahoda, 
1999). Two provocative scenes, 
two benign scenes, and three 
ambiguous scenes. This 
method was inspirated on 
the work by Riddley (1992, an 
unpublished master thesis of 
Edinburgh University).

For all ambiguous situations, 
a significantly higher number 
of aggressive participants gave 
response of hostile intent (p 
= 0.42). Additionally, there was 
a significantly higher number 
of aggresive participants that 
responded aggressively to 
ambiguous scenes (p = .012). 

Aggressive participants 
displayed HAB within 
ambiguous self-referent 
situations, however, this 
was not the case in clearly 
provocative situations. 
Likewise, aggressive 
participants predicted more 
aggressive behavior to the 
ambiguous self-referent 
situations. This means there 
is a consistency between 
HAB and their predicted 
(aggressive) behavior. 
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One of the first studies in adults investigating the association between aggression used 
the Buss-Durkee Hostility Inventory (BDHI) to measure aggression as predisposition toward 
for instance, interpersonal violence and hurtful speech (Epps & Kendall, 1995). In a student 
population a strong pattern of significant associations between HAB and self-reported 
aggression was found. The pattern of significance was not restricted to ambiguous social 
situations, but also present in hostile and benign situations. However, the association 
between HAB in benign situations was less robust. 

Although most studies in this review used well-validated aggression measurements, some 
studies used other measurements. In a sample of mentally disordered o¤enders, Edwards and 
Bond (2012) made use of a Story Task (Bond, Bauer, & Wingrove, 2004) to measure aggression. 
Results showed a positive significant correlation (r = .28) between HAB and formulating more 
aggressive sentences a¦ter aggressive stories that represented physical aggression. Another 
study among an o¤ender sample used the total score of three single self-report questionnaires 
assessing the likelihood that the person would react aggressively to perceived provocation 
(Lim, Day, & Casey, 2011). Interestingly, both violent and non-violent o¤enders showed a 
significant association between aggression expectancy and HAB. Furthermore, another study 
with an o¤ender sample used an active response as an outcome variable assuming a di¤erence 
between an active response (‘punch him’) and a passive response (‘walk away’) (Bowen, 
Roberts, & Kocian, 2016). The association between HAB and an active aggressive response 
was not statistically significant. This contradicted the hypothesis as it was expected that an 
increase in HAB would lead to an increase in active response (Bowen et al., 2016). 

3.5.2. HAB and (history of) actual aggressive behavior
Some studies went beyond the self-reported aggressive tendencies as a personality trait, 
and included for example the Lifetime History of Aggression Questionnaire (LHA; Coccaro, 
Berman, & Kavoussi, 1997) to measure self-reported history of actual aggression. The study 
of Chen et al. (2012) performed among men and women from the general population 
showed that HAB was significantly positively associated to general aggression as measured 
with the LHA (men r= .18; women r= .17). Another study of Coccaro et al. (2016) executed a 
hierarchical multiple regression analysis and found that HAB positively contributed to the 
prediction of aggression measured with the LHA. Furthermore, two other studies reported 
small-to-moderate correlations between general aggression measured with LHA and HAB 
measured with vignettes (Coccaro, Fanning, & Lee, 2017; Coccaro et al., 2009).

In the study of Wilkowski and Robinson (2010), HAB was defined in a di¤erent way. 
Describing yourself as an “insulting person” was referred to as hostile inference, and the 
tendency to describe the person in the sentence as an “insulting person” was referred to as 
hostile transference. Aggression was measured with the question whether they performed 
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aggressive behaviors on the day in question. For instance, whether they ignored someone, 
or spread rumors about someone. In this study, only spontaneous hostile inferences were 
positively associated to aggressive behavior. There was no positive association between 
actual aggressive behavior and spontaneous hostile transference, or non-hostile inference 
or transference (Wilkowski & Robinson, 2010).

Besides self-reported history of actual aggressive behavior, two studies conducted among 
individuals with mild to moderate intellectual disabilities used the Checklist of Challenging 
Behavior completed by sta¤ members who had at least three months direct contact with 
the person whom they were providing information about (Jahoda et al., 2006; Pert et al., 
1999). Results on both studies were less conclusive, as Pert et al. (1999) found evidence 
for an association between HAB and predicted aggressive behavior, whereas Jahoda et al. 
(2006) did not find similar results. All in all, there are mixed results with regard to history 
of actual aggressive behavior and HAB in adults. 

3.5.3. HAB and type of aggression (proactive, reactive and relational)
Two studies demonstrated distinct correlates (e.g., HAB) of relational, and reactive and 
proactive physical aggression in samples of (emerging) adults (Bailey & Ostrov, 2008; 
Murray-Close, Ostrov, Nelson, Crick, & Coccaro, 2010). Both studies concluded that reactive 
relational aggression was uniquely and directly associated with HAB for relational 
provocation scenarios (e.g., a friend shares one of your secrets; Bailey & Ostrov, 2008; 
Murray-Close et al., 2010). Moreover, in the study of Bailey and Ostrov (2008), reactive 
physical aggression was uniquely associated with HAB for instrumental provocation 
situations (e.g., “the student spills the drink all over your back”). However, in the study 
of Helfritz-Sinville and Stanford (2014), reactive aggression and HAB were not directly 
related. Yet, there was a significant di¤erence between reactive and proactive aggressors 
and non-aggressive controls. As in ambiguous social situations, reactive and proactive 
aggressors were more likely to use verbal and/or physical aggressive behavior than the 
non-aggressive controls. 

Finally, one study investigated the function of aggression only, as measured with the 
Reactive–Proactive Aggression Questionnaire (RPQ; Raine et al., 2006). This study 
demonstrated evidence that HAB contributed to reactive aggression. Also Bailey and Ostrov 
(2008) and Murray-Close et al., (2010) found an association between HAB and reactive 
aggression. These results were contradicted by the findings of Helfritz-Sinville and Stanford 
(2014), who did not find a di¤erence between HAB and reactive and proactive aggression. 
However, the samples of both studies di¤ered because Lobbestael et al. (2013) assessed 
forensic in- and outpatients and men from the general population, while Helfritz-Sinville 
and Stanford (2014) used a sample of male students. 
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3.6. Association between hostile attribution bias (HAB) and aggression across di�erent 
samples (hypothesis 2)
3.6.1. Forensic psychiatric patients and o�enders
Although most studies included students or community samples, five studies were 
performed among male forensic psychiatric patients or prisoners (Bowen et al., 2016; 
Edwards & Bond, 2012; Hornsveld et al., 2007; Lim et al., 2011; Lobbestael et al., 2013). Three 
studies including o¤enders found a statistically significant association between HAB and 
aggression (Edwards & Bond, 2012; Hornsveld et al., 2007; Lim et al., 2011). Edwards and Bond 
(2012) showed that 62 mentally disordered o¤enders wrote significant more aggressive 
sentences a¦ter reading aggressive stories representing acts of physical aggression (r = .28). 
Furthermore, in a Dutch sample of forensic psychiatric in- and out-patients, Hornsveld et 
al. (2007) demonstrated a significant correlation between the BPAQ and the PFS-AV (r = .46). 
Moreover, physical and verbal aggression were also significantly correlated with HAB as 
measured with the PFS-AV (respectively r = .43 and r = .40). Additionally, in the study of Lim 
et al. (2011), the total sample of violent and non-violent prisoners indicated a significant 
correlation between aggression expectancy and HAB (r = .54). Moreover, violent o¤enders 
were more likely to interpret the behavior of others as hostile intentional than non-violent 
o¤enders (Lim et al., 2011). Although forensic psychiatric patients and o¤enders are thought 
to be more aggressive than people from the general population, these expectations were 
contradicted by the study of Bowen et al. (2016). In their study, male o¤enders (N = 330) 
did not attribute hostile intent to most people in the vignettes. 

3.6.2. General population
In general, most studies using student and/or community samples found an association 
between HAB and aggression (e.g., Coccaro, Noblett, & McCloskey, 2009; Michel et al., 
2014). Higher (self-reported) aggression scores were associated with more HAB. Most of 
these studies divided participant in low and highly aggressive. For instance, compared to 
individuals with low-aggressive scores, individuals displaying higher levels of aggression 
attributed more HAB in ambiguous driving scenarios (Matthews & Norris, 2002). This also 
accorded with two studies concluding that highly aggressive students produced more HAB 
in ambiguous and clearly aggressive social situations, and that HAB is reduced in neutral 
scenarios (Dill et al., 1997; Tremblay & Belchevski, 2004). Besides, another study using 
pictorial stimuli as HAB measurement showed that students high in physical aggression 
reported more HAB of pictures showing ambiguous social situations than students low in 
physical aggression (Hutchings et al., 2010). 
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3.6.3. Traumatic brain injury and intermittent explosive disorder
One study examined a sample of patients with moderate to severe traumatic brain injury 
(TBI). Aggression and impulsive outburst are very common a¦ter TBI (Wood & Thomas, 2013). 
However, the role of HAB in a sample with TBI patients is understudied (Neumann, Malec, 
& Hammond, 2015). In the study of Neumann et al. (2015) 17 out of 48 participants were 
classified as having high trait aggression. Results showed that TBI patients with higher 
trait aggression showed stronger attributions of blame, hostility and intent. Interesting is 
that four studies conducted in the general population (healthy-controls) were compared 
to patients diagnosed with Intermittent Explosive Disorder (IED), a mental disorder 
characterized by repetitive aggressive behavior (Coccaro, Fanning, & Lee, 2017; Coccaro, 
Fanning, Fisher, et al., 2017; Coccaro et al., 2016, 2009). Nevertheless, Coccaro, Fanning, 
Fisher, et al. (2017) found that although HAB scores related modestly to aggression scores, 
they were inversely related. This is in contrast to previous studies of Coccaro et al., and 
according to the authors this can be due to the association between the variables of the 
video Social-Emotional Information Processing (V-SEIP) assessment they used. 

3.6.4. Intellectual disability
Two studies examined individuals with mild to moderate intellectual disabilities and 
categorized them as aggressive or nonaggressive based on their scores on the Checklist 
of Challenging Behavior (Jahoda et al., 2006; Pert et al., 1999). In both studies, HAB was 
measured with vignettes illustrating photographs. There was a significantly higher number 
of aggressive participants that responded aggressively to ambiguous social scenes. 
Aggressive participants assigned more aggressive behavior to the ambiguous self-referent 
situations compared to nonaggressive participants, concluding a consistency between HAB 
and predicted (aggressive) behavior (Pert et al., 1999). The other study with a comparable 
sample did not find an association between HAB and aggression in ambiguous self-referent 
scenes a¦ter comparing aggressive and nonaggressive individuals (Jahoda et al., 2006). 
In other words, aggressive individuals with mild to moderate intellectual disabilities did 
not view the ambiguous scenes involving themselves more confrontational than the 
nonaggressive group. 

3.6.5. Gender
In this field of research there is a lack of studies assessing gender di¤erences in HAB and 
aggression in adulthood (e.g., Murray-Close et al., 2010). Of the studies included in this 
systematic review, eight had an exclusively male sample (see Table 2). Of the 17 studies 
with a mixed sample, only seven studies reported on gender di¤erences in the aggression – 
HAB association, of which not a single one found significant di¤erences between men and 
women. One of these studies had a predominantly female sample (140 women vs. 30 men; 
(Gagnon et al., 2015), and two other studies only referred to gender di¤erences in types of 
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aggression (Bailey & Ostrov, 2008; Murray-Close et al., 2010). There were gender di¤erences 
for all subtypes of physical aggression (Bailey & Ostrov, 2008), whereas in the other study, 
no gender di¤erences in overall levels of relational aggression were found (Murray-Close et 
al., 2010). Yet, while women were more likely to engage in romantic relation aggression, men 
were most likely to engage in peer-directed reactive and proactive relational aggression. 
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4. Discussion

This systematic review investigated the associations between HAB and aggression in adults. 
To the best of our knowledge, this is the first systematic review on this topic in adult 
populations. In most of the 25 studies included, a small to medium positive association was 
found between HAB and aggression, suggesting that HAB indeed contributes to aggressive 
behavior in adults. We did not find strong empirical evidence that the association between 
HAB and aggression is stronger in groups displaying higher levels of aggression than in 
students or general populations. In all samples, more aggressive individuals also attributed 
more hostile intentions to people in ambiguous and/or clearly hostile social situations. 
Furthermore, with regard to gender, there were no di¤erences in the aggression – HAB 
association between men and women. The association between HAB and aggression 
therefore seems to capture a general mechanism of aggression rather than a pathological 
association because the association is not population-related. These findings suggest that 
other factors involved in social information processing also play an important role in the 
development and maintaining of severe aggressive behavior. 

The SIP-model has been developed to provide a comprehensive theoretical framework 
of aggression. HAB is one the components of this model, but it also includes encoding, 
goal clarification, response generation, response selection, and behavior. It is likely that 
relationships between HAB and aggression are moderated and/or mediated by other 
components of social information processing. However, the SIP-model has not been 
tested thoroughly in adult samples. Most steps in the model have remained theoretical 
(Bowen et al., 2016). Even in the studies discussed in this systematic review, associations 
between HAB and aggression were generally not the main focus. Associations were 
tested only cross-sectionally and statistical analyses were limited, as a result of which 
results may have been biased. Furthermore, some of these studies did not even mention 
the SIP model in their study (e.g., Michel et al., 2014; Wilkowski & Robinson, 2010). In a 
systematic review on the association between the SIP model and aggression in adults 
with intellectual disabilities, it is stated that there is a relative scarcity of work in this 
area (Larkin, Jahoda, & MacMahon, 2013). This is somewhat surprising as the SIP model 
is the leading theoretical framework in aggression research in children, adolescents and 
adults. Similar to the literature on adults with intellectual disabilities (Larkin et al., 2013), 
no published evidence could be found whether the di¤erent mechanisms of the SIP 
model interact or to what extent they are related in aggressive adults (Bowen et al., 2016). 
Although current findings support that aggression is positively associated with HAB in 
adults, it is important to gain better insight into the mechanisms underlying aggression. 
One necessary aspect is to understand how distal risk factors (such as having endured 
abuse or trauma as a child) relate to more proximal processes (such as emotional and 
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cognitive processes) that cause maintenance of aggressive behavior in adults (Dodge & 
Pettit, 2003). Unfortunately, no longitudinal studies about the association between SIP 
and aggressive behavior were identified. 

A strength of this systematic review is that only studies that used an aggression and 
a HAB measurement were included. This is important, because some studies in this 
research field classify their sample according to the o¤enses committed, not taking 
into account more minor aggressive behavior, and/or a description of how aggression 
was measured was missing (e.g., Copello & Tata, 1990; Vitale, Newman, Serin, & Bolt, 
2005). Studies included in this systematic review used either a self-report measurement 
or behavioral observation (e.g., Jahoda et al., 2006; Pert et al., 1999). However, as both 
methods measure di¤erent constructs of aggression it will be interesting to combine 
self-report and behavioral observations. Furthermore, this systematic review shows that 
there is a discrepancy with regard to how aggression is measured. When measuring 
(history of) actual aggressive behavior (e.g., using the LHA or the Checklist of Challenging 
Behavior), results are somewhat less conclusive than using the BPAQ. The latter 
instrument measures aggressive (sub)traits. Some studies used both instruments, but 
the correlations were stronger for the BPAQ than the LHA (Coccaro, Fanning, & Lee, 2017; 
Coccaro et al., 2009). A possible explanation for this is that actual aggression is a more 
complex phenomenon than previously thought. 

An important question that derived from this review is whether aggressive individuals’ 
biases are specific to ambiguous social stimuli, or are observed across most or all 
social stimuli. Studies di¤ered in the usage of both ambiguous and unambiguous (i.e., 
clearly benign or clearly hostile) stimuli to measure HAB. Ten out of the 25 studies 
used both ambiguous and unambiguous stimuli. However, in these ten studies, results 
about the main findings of the HAB-aggression-link were inconsistent. For instance, 
Dill et al. (1997) found that HAB predicted aggressive ratings regardless of the content 
type of the videos used (neutral, ambiguous, aggressive personally-irrelevant social 
interactions). Whereas, Tremblay and Belchevski (2004) showed that trait aggression 
had the strongest e¤ect on aggressive reactions (e.g., yell or swear, threaten, and use 
of physical force) in both ambiguous and clearly intentional social situations compared 
to unintentional situations. Interestingly, Helfritz-Sinville and Stanford (2014) used the 
same stimuli as Tremblay and Belchevski (2004) in a comparable student sample, but 
they did not find any significant group di¤erences. Furthermore, Matthews and Norris 
(2002) found that in a community-based study of drivers, higher aggression scores 
only attributed more hostile intent in ambiguous social situations, and not in benign 
or malign scenarios. A possible explanation for this might be that people who react 
aggressively in unambiguous social situations have other problems with processing 
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social information. So, their aggressive behavior is not only related to HAB, but also to 
other steps of the SIP-model (e.g., goal clarification). Therefore, using both ambiguous 
and unambiguous social scenarios can contribute to the utilization and understanding 
of the association between HAB and aggression. 

Another aspect that derived from this review is that the validity and reliability of HAB 
measurements should be increased. When there is more consistency in HAB measurements 
across studies, it will also be easier to compare the di¤erent samples. The relevance 
of improving HAB measurements is illustrated in the study performed by Lobbestael et 
al. (2013). This study on the association between reactive aggression and HAB, found 
significant results for the vignettes, but not with the pictorial stimuli. It is assumed that 
context and involvement are key elements in social information processing and people 
may get distracted by pictures and videos containing irrelevant information, such as 
background features and/or how the actor looks (de Castro et al., 2002). Furthermore, it 
is argued that pictures are static, which leaves less room for imagination compared to 
dynamic stories (Lobbestael et al., 2013). Therefore, it was expected that video recording 
is better, as these are not static and expected to make the vignettes more accessible for 
participants with limited reading ability, and that this format makes it more engaging 
(Coccaro, Fanning, Fisher, et al., 2017). Coccaro, Fanning, Fisher, et al. (2017) used their well-
validated Social Information Processing Attribution and Emotional Response Questionnaire 
(SIP-AEQ; Coccaro et al., 2009) as a basis for audio-video clips. Of the seven studies using 
the SIP-AEQ as HAB measurement, six studies found a significant association between 
HAB and aggressive behavior. Whereas the study of Coccaro, Fanning, Fisher, et al. (2017) 
using SIP-AEQ audio-video clips observed a modestly, yet inversed association between 
HAB and aggression. However, watching a videoclip of an actor following the instruction 
“imagine it is you” may be so di¹cult that it hinders personal involvement (de Castro et al., 
2002). A replication study with a larger sample comparing one group with the audio-video 
clips and another group hearing audio clips, will be interesting to more fully understand 
these findings.

4.1. Limitations
One of the main limitations of this systematic review is the large heterogeneity among the 
included studies, especially regarding the samples (e.g., students, o¤enders and people 
with mild to moderate intellectual disabilities). Furthermore, most included studies are 
correlational in nature and therefore determination of causality may not be obtained. 
Consequently, most studies did not correct for potential biases or confounding variable. 
Because of these methodological limitations, evidence on the association between HAB 
and aggression in adults remains preliminary. Besides, in most studies, the association 
between HAB and aggression was not the main research question but part of other research 
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questions in which HAB was measured amongst other variables such as, anger and/or 
impulsivity (e.g., Chen et al., 2012), negative emotional response (Coccaro, Fanning, & Lee, 
2017), aggressive personality (Dill et al., 1997), trait anger (Lim et al., 2011) or narcissism 
(Edwards & Bond, 2012). 

Another limitation is a scarcity of social situations and vignettes to represent various social 
interactions in romantic relationships. While intimate partner violence (IPV) becomes 
increasingly common in early adulthood, most vignettes of the included studies focused 
on social interactions with friends or co-workers (e.g., Coccaro et al., 2009). These findings 
are comparable to the vignettes used in child and adolescent samples that focus most 
o¦ten on peer interactions. Pettit, Lansford, Malone, Dodge, and Bates (2010) designed five 
new vignettes about challenging situations in romantic relationships (e.g., the person your 
girl/boyfriend spend talking to all night at a friend’s party is her/his ex-girl/boyfriend). 
Interestingly, this study took into account distal risk factors (such as harsh parenting) and 
focused on the identification of socialization pathways to adult violence. Results showed 
significant links between experiences of harsh treatment in childhood on the one hand 
and SIP and aggressive behavior in early adulthood on the other hand (Pettit et al., 2010).

4.2. Implications 
While results should be considered preliminary, the present systematic review may 
have some implications for clinical practice. HAB can be viewed as a deficit in assessing 
ambiguous social situations as benign, leading to more aggressive reactions. Therefore, 
we emphasize the need to determine the mechanisms of HAB, and SIP in general, as this 
knowledge may be used in the development of aggression regulation training. Moreover, 
especially individuals with severe aggressive behavior problems (e.g., forensic patients), 
need to become aware of their tendency to interpret ambiguous social situation as hostile. 
When individuals become more aware of HAB, interventions can focus on learning how to 
evaluate ambiguous social situations in a more appropriate manner. 

HAB vignettes can also be used as an alternative treatment-outcome when assessed 
before and a¦ter treatment (Lobbestael et al., 2013). Providing realistic vignettes in which 
the construct that is measured is less obvious than in self-report questionnaires may also 
decrease deliberate overly positive self-reporting of forensic patients (Andrews & Meyer, 
2003). Furthermore, studying cognitive mechanisms such as HAB in aggressive individuals 
may lead to a more adequate prediction of how future aggression is displayed, reactively 
or proactively (Lobbestael et al., 2013). As both types of aggression di¤er in nature, more 
adequate and tailored prevention and treatment programs for aggressive individuals can 
be designed. For example, HAB may be trained specifically in patients with a high level of 
reactive aggression, by using techniques such as reaction time based cognitive retraining 
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tasks and/or cognitive restructuring. This has been done successfully in socially anxious 
individuals by using Coginitive Bias Modification (CBM) to modify interpretation bias (Beard 
& Amir, 2008). Moreover, research with an adolescent sample showed that interventions 
focusing on cognitive biases linked to aggression, such as HAB, are proven to be successful 
in reducing reactive aggression (Guerra  & Slaby, 1990). Finally, in the study of Lobbestael 
et al. (2013), several of the forensic participants reported positive e¤ects of therapies and 
stated that they would interpret ambiguous social situation di¤erently a¦ter they had 
received therapy.

4.3. Conclusion
In conclusion, the present review provided an overview of the existing literature on the 
association between HAB and aggression in adults. Overall, most studies showed a small 
to medium positive association between aggression and HAB in adults. However, due to the 
large heterogeneity and methodological limitations of the included studies, the evidence 
in this systematic review is preliminary. More research on the association between HAB 
and aggression in adults, extending to other components of social information processing, 
is needed. Future studies should apply multi-method (interview, questionnaires, 
and vignettes), multi-informant (self-report and behavioral observation) prospective 
longitudinal study designs to confirm and extend the current findings (Bailey & Ostrov, 
2008). Additionally, more emphasis on HAB and how this is assessed is warranted, as 
knowledge on the (cognitive) mechanisms and associations of aggression can enhance 
the ability to design better aggression trainings. 
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Appendix A - PRISMA - Flow Diagram
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Appendix B - Search May 2017

1. PsycINFO
(DE “Aggressive Behavior” OR DE “Aggressiveness” OR TI aggress* OR AB  aggress*)
AND
(DE “Information Processing Model” OR DE “Social Cognition” OR DE “Social Perception” 
OR DE “Attribution” OR TI “information processing*” OR AB “information processing*”  OR 
TI ((hostil* OR bias*) N8 attribution*) OR AB ((hostil* OR bias*) N8 attribution*) OR TI 
“attribution style” OR TI “ambiguous intention*” OR TI AIHQ ORAB “attribution style” OR 
AB “ambiguous intention*” OR AB AIHQ)
NOT
(((AG childhood OR AG adolescence)  NOT AG adulthood)  OR TI ((child* OR pediatr* OR 
paediatr* OR infan* OR youth OR adolescen*) NOT adult*))
AND
PT peer reviewed journal 

1130 studies May 7th 
http://www.refworks.com/refshare2?site=052251220500800000/301711490644053515/
PsycInfo_May

2. PubMed 
(“Aggression”[Mesh] OR aggress*[tiab])
AND
(Information Processing[tiab] OR social Cognition[tiab] OR Social Perception[tiab] 
OR ((hostil*[tiab] OR bias*[tiab])   AND attribution*[tiab]) OR Attribution style[tiab] OR 
ambiguous intention*[tiab] OR ambiguous situation*[tiab] OR AIHQ[tiab])
NOT
(((“Child”[Mesh] OR “Adolescent”[Mesh]) NOT “Adult”[Mesh]) OR ((child*[ti] OR infan*[ti] OR 
pediatr*[ti] OR paediatr*[ti] OR adolescen*[ti] OR youth[ti]) NOT adult*[ti]))

313 studies May 7th

http://www.refworks.com/refshare2?site=052251220500800000/301711490644053515/
PubMed_May
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3. Web of Science
TS=(“Aggressive” OR “aggression”)
AND
(TS=(“Information Processing” OR “Social Cognition” OR “Social Perception” OR “attribution 
style” OR “ambiguous intentions” OR AIHQ) OR TS= ((hostil* OR bias*) NEAR/8 attribution*))
NOT
TI=((child* OR pediatr* OR paediatr* OR adoles* OR infan* OR youth) NOT adult*)

861 studies May 7th
http://www.refworks.com/refshare2?site=052251220500800000/301711490644053515/
Web%20of%20Science_May

4. EMBASE:
(‘aggression’/de OR ‘aggressiveness’/exp OR aggress*:ab,ti)
AND
(‘Information Process*’ OR ‘social Cognit*’ OR ‘Social Percept*’ OR ((hostil* OR bias*) 
NEXT/8 attribution*) OR ‘attribution style’ OR ‘ambiguous intention*’ OR AIHQ):ab,ti
NOT
((‘juvenile’/exp NOT ‘adult’/exp) OR ((child* OR pediatr* OR paediatr* OR infan* OR 
adolescen* OR youth) NOT adult*):ti)

395 studies May 7th 
http://www.refworks.com/refshare2?site=052251220500800000/301711490644053515/
Embase_May
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