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ABSTRACT
Background: Social cognition is often aberrant or impaired in psychotic disorders and related to func-
tional outcomes. In particular, one core social cognitive bias – hostile attribution bias – is proposed to
be implicated in paranoia, anxiety, mood disturbances and interpersonal conflict outcomes. However,
questions remain about this domain’s specificity to psychosis and its relationship to general func-
tional outcomes.
Aims: The present paper offers a descriptive and critical review of the literature on hostile attribution
bias in psychotic disorders, in order to examine (1) its impact on persecutory symptoms in schizophre-
nia-spectrum disorders, (2) impact on other related psychopathology among those experiencing psych-
osis and (3) relationship to functioning.
Methods: Twenty-eight studies included in this review after parallel literature searches of PsycINFO
and PubMed.
Results: Evidence from these studies highlighted that hostile attribution bias is elevated in schizophre-
nia, and that it is related to anxiety, depression and interpersonal conflict outcomes.
Conclusion: While results suggest that hostile attributions are elevated in schizophrenia and associ-
ated with symptoms and functioning, there exist numerous persisting questions in the study of this
area, including identifying which measures are most effective and determining how it presents: as a
state or trait-like characteristic, via dual processes, and its situational variation.
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Introduction

A growing base of research (Green & Leitman, 2007) has
suggested that social cognition – “a domain of cognition
that involves the perception, interpretation, and processing
of social information” (Penn et al., 1997, p. 115) – consti-
tutes a core impairment in schizophrenia (Savla et al.,
2013). These impairments are distinct from negative symp-
toms (Sergi et al., 2007) and related to real-world outcomes
both independently of (Fett et al., 2011) and as a mediator
of the relationship of (Schmidt et al., 2011; Vauth et al.,
2004) neurocognition to functioning. As social cognition
impairments are also generally responsive to psychosocial
interventions (Kurtz & Richardson, 2012; Kurtz et al., 2016),
a central focus of schizophrenia research has been develop-
ing an understanding of the best methods to assess and treat
these impairments.

Social cognition in schizophrenia comprises (1) abilities
to correctly interpret social information, or social cognition
skills and (2) specific patterns of open-ended interpretations
of social situations, or social cognitive biases (Mancuso et al.,
2011; Roberts & Pinkham, 2013). Each social cognition skill
describes a singular ability to arrive at a clear correct

answer, thus each skill presents an area in which an individ-
ual is either impaired or skilled. These skills – which include
emotion perception (Kohler et al., 2010), theory of mind
(Bora et al., 2009) and social perception (Sergi et al., 2006)
– are related to neurocognition (Fett et al., 2011; Sergi et al.,
2007; Van Hooren et al., 2008), independent living skills,
social skills and social functioning (Mancuso et al., 2011).
Differently, social cognition biases do not assess one’s ability
to correctly respond in a right-or-wrong determination, but
rather examine the style with which one tends to respond in
certain social circumstances. In this way, pathological
responding is not identified solely through so-called
“deficits,” but instead, through extreme response patterns.

Much of the work on social cognitive biases – and par-
ticularly those regarded as “attributional styles” or
“attributional biases” – has regarded them as comprising a
monolithic category (Pinkham, 2014; Pinkham et al., 2014).
However, an examination of each bias in psychosis reveals
that while they all involve patterns in interpreting others’
actions, each bias has its own unique etiology and impact
on behavior (Combs et al., 2007). For example, the tendency
to attribute negative events to the external world and

CONTACT Benjamin Buck buckbe@uw.edu Behavioral Research in Technology and Engineering (BRiTE) Center, Department of Psychiatry and Behavioral
Sciences, University of Washington, 1959 NE Pacific Street Seattle, WA, 98195, USA
� 2020 Informa UK Limited, trading as Taylor & Francis Group

JOURNAL OF MENTAL HEALTH
https://doi.org/10.1080/09638237.2020.1739240

http://crossmark.crossref.org/dialog/?doi=10.1080/09638237.2020.1739240&domain=pdf&date_stamp=2020-03-30
http://www.tandfonline.com


positive events to oneself (externalizing bias or EB; Bentall
et al., 1994) is thought to result in grandiose or defensive
thoughts protecting the individual’s self-esteem. Differently,
hostile attribution bias is the tendency to interpret others’
actions as intention and hostile rather than the object of
chance, accidental or benevolent intention (Combs et al.,
2007; Pinkham et al., 2014). This bias is thought to increase
individuals’ anger, hostility and threat through misinterpret-
ation of others’ motives, and has been hypothesized to play
a constitutive and maintenance role in an array of psycho-
pathology. While both of these domains are regarded to be
“attributional styles,” they are theoretically and empirically
distinct (Combs et al., 2007).

There is a need for work that reviews the unique aspects
of attributional styles or biases implicated in schizophrenia
for a number of reasons. Specifically, they are theorized to
centrally impact delusions and paranoia, some of the most
debilitating and distressing symptoms of psychosis (Combs
et al., 2007; Mancuso et al., 2011; Pinkham et al., 2014).
Hostile attribution bias provides an identifiable cognitive
pattern that might contribute to these elevations. However,
many questions remain in this area. First, it remains unclear
whether hostile attributions are a constitutive part of schizo-
phrenia, whether they are specific only to paranoia, or
whether they are linked with other comorbid symptoms like
depression. Second, it is unknown whether and how hostile
attributions might contribute to dysfunction. Previous
research both suggests that hostile attributions are unrelated
to general assessments of social and role functioning
(Pinkham, Penn, et al., 2016) and that they impact current
interpersonal conflicts (Buck et al., 2017) and future levels
of symptoms (Buck, Pinkham, et al., 2016). As such, synthe-
sizing this research is necessary to resolve such ostensible
contradictions.

The present paper offers a descriptive and critical review
of the literature on hostile attribution bias in psychotic dis-
orders in order to examine the initial theoretical models
that underlie these questions. Accordingly, this model will
examine hostile attribution bias according to its (1) rele-
vance in psychosis, including relationships to psychotic
symptoms and elevations in schizophrenia, (2) impact on
other related psychopathology among those experiencing
psychosis and (3) relationship to functioning.

Methods

Search strategy

Studies were identified via parallel literature searches of
PubMed and PsycINFO. Search terms included various syn-
onyms for hostile attribution bias when used in conjunction
with schizophrenia-spectrum or related disorders. For a full
list of search terms, see Appendix. Reference lists of selected
studies were also examined to ensure relevant papers were
included for review; however, manuscripts were only
included if they presented original data and as such, theoret-
ical reviews, meta-analyses, case studies or case control stud-
ies were not included. Studies were reviewed if they (1)
were written in English, (2) examined hostile attribution

bias, defined as the increased tendency to interpret others’
actions in a hostile or threatening manner, (3) involved
study participants diagnosed with schizophrenia, schizoaffec-
tive disorder or another psychotic disorder (greater than
30% of sample) or if relationships to psychosis-related
domains (i.e. paranoia) were examined and (4) presented
relationships to a functional outcome. Studies assessing
interventions, as well as those examining other social cogni-
tive or attributional biases – i.e. self-causation bias, external-
izing bias or personalizing bias – were not included in the
present review.

Using the aforementioned criteria, 28 peer-reviewed
manuscripts were included in the review (Table 1; see
Figure 1 for PRISMA diagram). Four assessments were used
to operationalize hostile attribution bias in this population.
Two measures – the Social Information Processing
Attribution and Emotional Response Questionnaire (SIP-
AEQ, Coccaro et al., 2009; n¼ 1) and the External Hostile
Attribution Scale (EHAS, McNiel et al., 2003; n¼ 1) were
each used in each only one of the studies reviewed; the
most commonly used assessment was the Ambiguous
Intention Hostility Questionnaire (AIHQ, Combs et al.,
2007; n¼ 23).

Findings from each paper were summarized in four
areas, including (1) relationships of hostile attribution bias
to schizophrenia and persecutory or general positive symp-
toms, including group differences between individuals diag-
nosed with psychotic disorders and non-clinical samples, (2)
relationships of hostile attribution bias to other symptoms
of psychopathology non-specific to psychosis (e.g. depres-
sion, anxiety, anger, etc.) and (3) relationships between hos-
tile attributions and functional outcomes, including work,
social and role functioning.

Measures

Ambiguous Intention Hostility Questionnaire
The AIHQ (Combs et al., 2007) is a paper and-pencil
vignette task that presents individuals with ambiguous scen-
arios (e.g. “You walk past a bunch of teenagers at a mall,
and they start to laugh”) and asks three questions with rat-
ings provided on a Likert scale: “did [the person(s)] do this
to you on purpose?”, “how angry would it make you feel?”
and “how much would you blame [the person(s)]?”. The
participant also generates an attribution for why the event
occurred, and what would be their hypothetical behavioral
response. The Likert scale questions are summed to calcu-
late a blame score and the open-ended responses are eval-
uated by an independent rater (also on a Likert scale) for
how hostile is the attribution and how aggressive is the
hypothetical behavioral response. Thus, the hostility bias
describes the tendency for an individual to interpret another
person’s action as ill-wishing or hostile, the aggression bias
describes the tendency for the individual to respond to
ambiguous situations with antisocial or aggressive behaviors
(e.g. to shout at others), and the blame score is an index
measure combining judgments of blame and feelings of
anger. Each scenario item is varied by its ambiguity, and
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these items are separated into three categories: accidental
(other actors seemingly acting unintentionally), intentional
(other actors seemingly acting intentionally) and ambiguous
(intentions of actors are unclear). Based on conclusions of
the measure development study (Combs et al., 2007), most
trials shortened the AIHQ to just the five ambiguous scen-
arios, citing higher relationships between the totals from
these items and paranoia scores in a control sample. This
version is referred to in the literature as the five-item ver-
sion, the abbreviated AIHQ or the ambiguous items only.

Social Information Processing Attribution and Emotional
Response Questionnaire
The SIP-AEQ (Coccaro et al., 2009) is a pencil and paper
vignette task that examines individuals’ reactions to socially
ambiguous situations. Each of the 10 vignettes requires the
participant to interpret the actions of others that generated
adverse actions. The situations are followed by four Likert-
scale questions aimed at determining (non mutually exclu-
sive) interpretations of hostile intent, indirect hostile intent,
instrumental hostile intent, and neutral or benign intent, as
well as a negative affective response, both with regard to
affect directed at oneself and at the other in the story.

External Hostile Attribution Scale
The EHAS (McNiel et al., 2003) is a 20-item self-report
instrument that requires participants to report their ten-
dency to interpret ambiguous social events with hostile and
external attributions and react violently. Items cover six
domains, including (1) perceiving that others intend to do
the participant harm, (2) believing that he or she has been
personally targeted, (3) perceiving intended harms as mis-
deeds committed by a specific perpetrator, (4) believing they
are in imminent danger, (5) believing that physical force is
the best means of protection or retaliation against a perpet-
rator and (6) attributing blame to the perpetrator on the
basis of his or her dispositional qualities.

Social Cognition Screening Questionnaire (SCSQ)
The SCSQ (Roberts et al., 2011; Kanie et al., 2014) contains
10 short vignettes presenting a social interaction about
which participants answer three yes-or-no questions. These
questions are designed to assess the participants’ memory of
the vignette as well as their inferences about characters’
intent in the interaction. When participants ascribe hostile
intention toward the actor, that item is scored with a 1 for
the hostility bias scale. In the present review, only findings
that pertain to this hostility bias score are presented.

Records iden�fied through 
database searching 

(n = 327)
Sc

re
en

in
g

In
clu

de
d 

El
ig

ib
ili

ty
 

Id
en

�fi
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�o
n 

Addi�onal records iden�fied 
through other sources 

(n = 5)

Records a�er duplicates removed 
(n = 196) 

Records screened 
(n = 196) 

Records excluded 
(n = 133) 

Full-text ar�cles assessed 
for eligibility 

(n = 63)

Full-text ar�cles excluded, 
alternate defini�on of 

a�ribu�ons (n = 28), no 
quan�ta�ve data (n = 6), 

no comparison data (n =1)

Studies included in 
qualita�ve synthesis 

(n = 28)

Figure 1. PRISMA diagram of reviewed studies. From Moher et al., 2009.
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Results

Group differences and relationship to
persecutory symptoms

Reviewed studies provided evidence for group differences
between schizophrenia and control groups in several aspects
comprising hostile attribution bias, particularly pertaining to
attributions of blame and hostility. In five studies (Buck
et al., 2017; Healey et al., 2015; Lahera et al., 2015; Lo &
Siu; Pinkham, Penn, et al., 2016) individuals with schizo-
phrenia demonstrated elevations in each of these domains
relative to controls. There were fewer studies in the current
review ( n¼ 4; An et al., 2010; Darrell-Berry et al., 2017;
Ludwig et al., 2017; Zaytseva et al., 2013) focused on differ-
ences between controls and individuals with early psychosis.
No significant differences were found between participants
with FEP and non-psychiatric controls (NPCs) in the first-
episode psychosis (FEP) follow up to the SCOPE study
(Ludwig et al., 2017), but Zaytseva et al. (2013) demon-
strated that individuals with FEP had elevations across
AIHQ subscales. Comparisons between individuals at high
risk for psychosis were equivocal, with one study demon-
strating significant elevations among the UHR participants
(Kang et al., 2018), and one with non-significant differences
between these groups (Glenthoj et al., 2016). One study (An
et al., 2010) examined group differences between partici-
pants with FEP, participants at ultra-high risk (UHR) and
NPCs. In these analyses, both FEP and UHR samples were
elevated relative to controls in the hostility scale, only UHR
individuals were elevated relative to controls in the blame
scale, and in judgments of aggression, non-patient controls
were elevated relative to both UHR and FEP samples. In
two of the reviewed studies involving FEP individuals (An
et al., 2010; Darrell-Berry et al., 2017) correlational analyses
revealed stronger positive relationships of hostile attribution
bias to paranoia across all disorder groups. This is also bol-
stered by Zaytseva et al. (2013) results demonstrating that
individuals with FEP and paranoia were elevated in hostile
attribution bias relative to those without paranoia.

These findings raise questions about whether hostile
attribution bias is a central feature of schizophrenia, or only
among those with paranoia. Indeed, elevations in hostile
attribution biases appear most extreme among individuals
with persecutory delusions. Combs et al. (2009) demon-
strated that individuals with persecutory delusions (and
schizophrenia) had elevations on all AIHQ subscales com-
pared directly to both participants with schizophrenia with-
out persecutory delusions and non-clinical controls.
Participants with schizophrenia (but without persecutory
delusions) did not differ from controls. In fact, the AIHQ
has shown a small to moderate relationship with paranoia
in undergraduate samples (Combs et al., 2007, 2013) and
stronger relationships among paranoid individuals with a
range of diagnoses (McNiel et al., 2003) as well as individu-
als at UHR (An et al., 2010), and individuals across the
psychosis continuum (Darrell-Berry et al., 2017). Across
populations, relationships of hostile attribution bias to para-
noia and suspiciousness are found (with some exception, i.e.

Bratton et al., 2017) when assessing these domains in a
number of ways, including objective personality test sub-
scales (Combs et al., 2009; McNiel et al., 2003), self-report
questionnaires (Chang et al., 2009; Combs et al., 2007, 2009;
Darrell-Berry et al., 2017) and interview-based ratings of
hostility/suspiciousness symptoms (An et al., 2010;
Davidson et al., 2018; Mancuso et al., 2011). Each study
reviewed here reported a significant relationship between at
least one subscale of the AIHQ and a measure of paranoia
or persecutory ideation, suggesting that there is indeed
some degree of relationship between the two constructs.

Yet, little is known regarding the types of situations that
elicit attributions most relevant to the development or
maintenance of paranoia. In initial psychometric work on
the AIHQ involving undergraduate samples (Combs et al.,
2007), it was only the items featuring vignettes involving
ambiguous vignettes that demonstrated relationships to
paranoia in the hostility subscale. For the aggression sub-
scale, only situational vignettes involving accidental items
related to paranoia. In one unexpected finding, a Japanese
sample of individuals with schizophrenia presented with
lower hostile attribution bias in the intentional items relative
to controls (Kanie et al., 2014). As the vast majority of
papers involving the AIHQ have focused specifically on the
ambiguous items, the impact of contextual cues on hostile
attributions in psychotic disorder samples is unclear. Only
recently (Buck et al., 2017) has the incremental validity of
hostile attributions in non-ambiguous situations been re-
examined. In this work, it appears that while hostile attribu-
tions in paradigmatically accidental items were not related
to hostility and suspiciousness symptoms, they were strongly
associated with skill-rated functional capacity. These find-
ings suggest that the situational context impacts the likeli-
hood of hostile attributions as well as their functional
impact. For example, aberrant biases in non-ambiguous sit-
uations – to fail to detect hostility where it is likely to exist
(i.e. intentional items) and to detect it where it is unlikely
to exist (i.e. accidental items) – may be associated with poor
general cognitive performance and dysfunction such that the
individual is not “reading the situation correctly.”
Alternately, an individual who attributes hostility across sit-
uations (i.e. a consistent bias) may have intact general cog-
nitive performance, but present with elevations in
persecutory ideation and paranoia; as such, in these cases
hostile attribution bias may serve as a bridge between the
experience of stressful situations and symptoms
of psychosis.

Ultimately, the studies reviewed provide evidence for sev-
eral initial conclusions regarding the relationships between
hostile attribution bias, psychosis and paranoia. First, eleva-
tions in attributions related to hostility and blame are pre-
sent in individuals with chronic schizophrenia relative to
controls. Second, hostile attribution bias is generally related
to the level of paranoia or suspiciousness (assessed in a
number of ways) both within a diagnosed sample and com-
bining continuously across non-clinical and diagnosed indi-
viduals. Third, differences in results across different kinds of
assessments of hostile attributions suggest that the
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situational context might impact attributions in different
ways across clinical groups.

Relationship to other symptoms

The hostile attribution bias appears related to a number of
phenomena that are not specific to psychosis. In fact, hostile
attribution bias was initially a construct of interest in the
study of childhood disruptive behaviors and conduct dis-
order (Crick & Dodge, 1994). Indeed, a number of studies
have addressed hostile attribution bias as a treatable con-
struct linked with anger, conflict and aggressive behaviors.
Indeed, a few studies demonstrate relationships of hostile
attributions to state and trait anger in individuals without
psychosis (Jeon et al., 2013) as well as across a range of psy-
chiatric diagnoses (McNiel et al., 2003). Another study of
inpatients with an array of diagnoses demonstrated that the
hostile attribution bias is related to narcissism and aggres-
sive cognition (Edwards & Bond, 2012). Importantly, these
relationships present across populations, and not specifically
among individuals with paranoia or schizophrenia, for
whom fear and worry are closely linked to paranoia
(Freeman & Garety, 2014).

One emerging question based on these findings is the
extent to which hostile attribution bias is indicative primar-
ily of underlying general negative affect, depression and
anxiety. Depression involves cognitive patterns – i.e. those
involving negative views of the self, others, and the world
(Alloy et al., 1999) – that clearly overlap with paranoia and
psychosis generally. As many as 30% of individuals with
schizophrenia have clinically significant depressive symp-
toms (Majadas et al., 2012) and even higher estimates are
reported in the early course of the disorder (Wassink et al.,
1999). A few studies identified in the current review exam-
ined the relationship between hostile attribution bias and
depression or anxiety. Specifically, Combs et al. (2009)
reported that the AIHQ hostility scale was significantly
related to depression in a combined schizophrenia and non-
clinical sample. Only one study in this review examined
relationships of the AIHQ to a specific anxiety measure
(Jeon et al., 2013), and this study revealed a relationship
between the AIHQ blame scale and anxiety in a non-clinical
sample. Three studies found that clinician-rated totals of
combined depression and anxiety symptoms appear to be
related to the AIHQ blame scale (Buck, Pinkham, et al.,
2016), as well as a combined full-version AIHQ (combining
all subscales; Buck et al., 2017; Mancuso et al., 2011).

Although no studies compared a depressed or anxious
sample to a schizophrenia sample in AIHQ scores, other
statistical techniques have been employed to clarify these
relationships. An et al. (2010) examined the effect of con-
trolling for depression on the relationship between the
AIHQ and paranoia and found that for individuals in the
midst of a psychotic episode, controlling for depression
increased the (already strong) relationship between AIHQ
scores (both blame and hostility) and the paranoia scale.
Yet, for individuals at ultra high risk for development of
psychosis, controlling for depression decreased it, dropping

this relationship to non-significant. They also noted that
individuals at ultra high risk had significantly lower self-
esteem than non-clinical controls and individuals in the
midst of a first psychotic episode. As such, it may be that
subclinical, or at-risk individuals might present with hostile
attributional biases that are more closely related to depres-
sive symptoms than to positive symptoms of psychosis. This
would be indicative of a qualitative difference between those
with psychosis and those at risk and that these attributional
biases are sustained independently of mood symptoms in
active phases of the disorder.

Relationship to functioning

One significant limitation in the study of hostile attribution
bias in schizophrenia has been a lack of consistent relation-
ships to functional outcomes. In the large, multi-site psy-
chometric SCOPE study, Pinkham, Penn, et al. (2016)
designated the AIHQ as “not recommended for further con-
sideration” in the SCOPE battery in light of “limited relation
with functional outcomes” including functional capacity,
social functioning and social skills (p. 501). Indeed, both in
SCOPE and in other studies, research examining relation-
ships between hostile attribution bias and global functional
outcomes has been mixed. In a combined sample of individ-
uals with schizophrenia and bipolar disorder, the aggression
subscale of the AIHQ was significantly negatively related to
clinician-rated global functioning (Lahera et al., 2015).
Similar samples have demonstrated significant relationships
between the AIHQ and independent living skills, role func-
tioning and social competence (Buck et al., 2017), as well as
to social quality of life (Hasson-Ohayon et al., 2017; Healey
et al., 2015). In a sample of individuals with FEP, the AIHQ
blame and hostility scales were related to self-rated general
functioning, but not to performance tasks of social function-
ing and functional capacity (Ludwig et al., 2017).
Individuals at ultra-high risk with elevated hostile attribu-
tions also appear to present with poorer coping skills (Kang
et al., 2018).

Other studies have suggested, however, that hostile attri-
butions are not highly related to general functional out-
comes. Mancuso et al. (2011) showed that a combined
factor-derived AIHQ total score (combining hostility, blame
and aggression) showed no relationships to measures of
functioning, including a skills-based living skills measure,
and interview-rated measures of independent living, social
engagement and work skills. These patterns have also been
replicated elsewhere, with other studies reporting a lack of
relationships of hostile attribution bias to general functional
outcomes (Buck, Pinkham, et al., 2016; Fett et al., 2011;
Pinkham, Penn, et al., 2016) or quality of life (Davidson
et al., 2018).

Several explanations might account for this. First, most
simply, hostile attribution biases may not be impactful on
functioning in psychotic disorders. Second, these findings
might be impacted by limitations in measures of function-
ing. Further, and importantly, an ongoing question in this
literature pertains to whether attributional biases are state or

12 B. BUCK ET AL.



trait characteristics (Green et al., 2008). A significant body
of research already provides support for the view that exter-
nalizing attributions and other persecutory ideation often
present or are exacerbated in the face of stress (Moritz
et al., 2011), a threat to self-esteem (Thewissen et al., 2008;
Thewissen et al., 2011) or other negative emotional states
(Ben-Zeev et al., 2009, 2011). Such accounts suggest that
hostile attribution bias impacts adaptive functioning (or lack
thereof) in moment-to-moment interactions and conflicts
with others, and not in static factors like employment or liv-
ing status. If this is the case, extant cross-sectional studies
could be thought to capture snapshots of individuals’ cur-
rent behavior. In such a scenario, state-like characteristics
like those assessed with the AIHQ might be more closely
related to other state outcomes, like depressed mood, anx-
iety or interpersonal conflict rather than to broad indicators
of functioning.

Further, hostile attribution bias may not be reasonably
expected to impact functioning as measured by the out-
comes used in large-scale clinical trials (e.g. the ability to
live independently, navigate public transit). Instead, hostile
attribution biases are likely to more consistently impact
areas of functioning related to biased social reasoning, like
interpersonal conflicts, or fearful (i.e. avoidant), hostile or
aggressive behaviors. Waldheter et al. (2005) showed that
hostile attributional bias predicted violence on an inpatient
unit both concurrently and prospectively, and similar rela-
tionships have been reported with self-reported aggressive
behavior questionnaires (McNiel et al., 2003). Similarly, a
re-evaluation of large-scale psychometric analysis data
(Buck, Pinkham, et al., 2016) revealed that the AIHQ is
more closely related to interpersonal conflict than general
independent living or work skills. Healey et al. (2015) found
no relationships of the AIHQ to general functional out-
comes, but did report a significant negative relationship to
specifically social components of quality of life. This was
later replicated by Hasson-Ohayon et al. (2017). Thus, hos-
tile attributional style might be a factor that affects one’s
propensity to engage in conflicts, both physical and verbal,
and this in turn may interfere with an individual’s social
and interpersonal functioning.

Persisting questions and future directions

Measurement issues
A number of measurement limitations are apparent as a
result of the present review. An overwhelming majority
(n¼ 23) of these studies have relied upon a single measure,
the AIHQ. Additionally, there are a number of questions
related to ecological validity that cannot be answered by the
present review about the differences between each measure;
for example, it is unclear how vignettes that are written in
second person (e.g. the AIHQ, Combs et al., 2007) might
differ from those written in third-person (SIP-AEQ,
Coccaro et al., 2009). Future research ought to examine
whether self-report summaries correspond to hypothetical
vignettes, laboratory tasks or ecological momentary assess-
ment questionnaires. While the SIP-AEQ and AIHQ are

similar methodologically, only the AIHQ has been subjected
to an extensive psychometric review in a psychotic disorder
sample (Buck et al., 2017). Within that review process, sev-
eral limitations have been identified.

First, the incremental validity of trained rater subscales of
extant measures is unclear beyond self-report totals. As
mentioned, the AIHQ’s aggression bias was regarded as hav-
ing weak psychometric support initially (Combs et al., 2007)
and subsequent research has supported this, as it has per-
formed poorly in correlations with paranoia scales (Combs
et al., 2007), hostility (Combs et al., 2009) and trait anger
questionnaires (Jeon et al., 2013), and the hostility and
blame subscales of the AIHQ (Buck, Healey, et al., 2016;
Buck et al., 2017; Combs et al., 2009, Mancuso et al., 2011)
itself. One reason for the unimpressive results of aggression
items might be that they do not generate a range of
responses, as reporting an aggressive action (e.g. a plan to
fight an individual that slights the participant) is subject to
social desirability bias and thus a relatively infrequent
response. It is also unclear the extent to which the ascrip-
tion of hostility and blame diverge, or if indeed they are
two items measuring the same underlying construct.
Previous research suggests that the two scales on the AIHQ
are highly correlated with one another, both in psychotic
disorder and control samples (Buck, Healey, et al., 2016;
Combs et al., 2009; Mancuso et al., 2011).

Second, these vignette tasks consist of few items. It is
possible that this limits their sensitivity and power to pre-
dict important outcomes or distinguish between clinical and
control groups. Collecting a high number of observations in
assessments of social cognitive biases is particularly import-
ant, as these biases reflect a general tendency to make social
determinations in certain ways across situations and con-
texts. Additionally, the AIHQ’s hostility and aggression
biases involve open-ended responses that are later rated by
trained researchers (Combs et al., 2007). This characteristic
– because of its burden on providers and time – potentially
limits the number of items, reducing variance in measure
performance and therefore statistical power. Given the fact
that self-reported AIHQ scales are related to interpersonal
conflict outcomes without the help of these additional sub-
scales (Buck et al., 2017), it raises questions about whether
they should be included in clinical trials.

Third, biases in social judgments emerge across a range
of situations that vary according to how obvious or
demanding their cues are. For example, a situation where
intention appears less ambiguous (e.g. “a person cuts you
off in traffic”) may result in a hostile attribution for a higher
number of participants from both clinical and normative
samples. A more ambiguous action, on the other hand (e.g.
“you walk by a group of teenagers and they start to laugh”)
might generate varied responses, the patterns of which
might relate to clinical factors. For example, because the ini-
tial large-scale analogue sample validation study showed
highest convergent correlations for the AIHQ’s ambiguous
vignettes (Combs et al., 2007), most subsequent studies only
included these items to simplify administration and reduce
testing time. While this did successfully simplify the scale, it
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potentially limited variability by both lowering the ceiling of
the scale and raising its floor. And in fact, more recent
work demonstrates that the AIHQ accidental items provide
incremental validity above and beyond totals of the ambigu-
ous items in predicting independent living skills and
informant-reported levels of functioning (Buck et al., 2017).
Thus, it should be noted that a planned and systematic
varying of the demand of the situational cues might provide
a more sensitive and holistic measurement of hostile attribu-
tion bias. Vignette measures are limited in that each item is
more time consuming and exerts greater burden on partici-
pants. Other social cognitive tasks – for example, evaluating
whether one detects hostile expressions in neutral or
ambiguous faces – ought to be examined in a similar fash-
ion in future research.

Further, as mentioned, social cognitive biases describe
phenomena that differ from social cognitive skills in import-
ant ways that affect their measurement. While adaptive
functioning in social cognitive skill consists of maximal
numbers of “correct” responses (e.g. the more skilled the bet-
ter), social cognitive biases are qualitatively different. In
interpreting others’ actions as hostile or intentional, it would
neither be adaptive to always assume hostile intentions or to
never do so. Rather, adaptive functioning in a social cogni-
tive bias ought to be defined in relation to an adaptive level
of hostile attribution according to the situational context of
each item. Existing measures of hostile attribution bias in
schizophrenia do not do this. Comparing mean values
between groups allows for comparison of raw values, but it
does not characterize whether the individual is demonstrat-
ing elevated responses because of an inability to understand
situational cues (i.e. low discernibility) or an actual bias
toward hostility (i.e. true bias). More sophisticated models
that compare participant responses against expected
responses might be more sensible.

Process orientation
Existing measures of hostile attribution bias provide access
to the outcomes of biased social judgments. They do not
provide information about the processes in which one
engages in order to arrive at such judgments. A rich litera-
ture in social psychology has demonstrated that the process
through which all individuals generate social judgments
often involves two sets of related processes: automatic and
controlled influences (Payne, 2001). While automatic proc-
esses are efficient, involuntary, immediate and operate out-
side the individual’s awareness, controlled processes are
effortful, controllable and conscious. According to such a
model, cognitive processes are comprised of automatic reac-
tions that can be accepted, rejected or amended
“downstream” moments later with cognitive processing.
Thus, cognitive processes (and particularly biases) are not
the product only of immediate reactions, but one’s ability to
regulate and control such initial reactions.

While this has not been examined in depth, it may be
that models of hostile attributions in psychosis are better
described with a similar dual process model of automatic
and controlled processes (Ward & Garety, 2019).

Preliminary research suggests that individuals with paranoia
may have difficulty regulating automatic biases under stress
(Moritz et al., 2011, 2015), may be more susceptible to
primes (Hooker et al., 2011) or may present opposite biases
across implicit and explicit conditions (Lyon et al., 1994).
Existing hostile attribution bias measures ignore such proc-
esses. For example, the large-scale SCOPE study (Pinkham,
Penn, et al., 2016; Pinkham et al., 2018) compared mean
scores between clinical and control samples as well as corre-
lations with symptom and functioning outcomes. These
types of analyses do not address questions about how indi-
viduals make social judgments when in acute states of ill-
ness, experiencing high levels of stress or in a complex
social situation more ecologically valid to the social environ-
ment. Indeed, such process-oriented models of social cogni-
tion are regarded as a “new frontier” for research in the
area. As described by Roberts and Pinkham (2013) in their
review of future directions for the study of social cognition
in schizophrenia, “the dual process framework provides a
strong basis for applying social psychological principles to
the study of social cognition in schizophrenia,” particularly
in order to distinguish between “diminished controlled
processing capacity, and excessively salient and aberrant
automatic social cognitive impressions (p. 409).”

Theoretical model questions
One central question about hostile attribution bias pertains
to its causal role in the emergence of paranoia. Of the stud-
ies reviewed here, there is not conclusive evidence for hos-
tile attribution bias as a proximal, sufficient or necessary
condition for paranoia. Further, as the definitions of each
construct are similar, it could be the case that hostile attri-
butions are definitionally linked to paranoia. Nonetheless, if
these cognitive patterns are in some way tractable, particu-
larly in response to treatment, the cognitive conceptualiza-
tion allowed by the hostile attribution bias might be of
import in treatment.

Another important question to be addressed with future
advancements in methodology is the extent to which hostile
attribution bias is a state or trait-like characteristic. Evolving
models suggest that psychotic symptoms emerge from the
experience of day-to-day stress (Lataster et al., 2013;
Reininghaus et al., 2016). If hostile attribution bias explains
connections between stress and psychotic symptoms, one-
time, cross-sectional assessments might not be sufficient to
capture the extent to which it impacts an individual’s behav-
ior. Methodologies that allow for ongoing, frequent, eco-
logically valid assessment (i.e. ecological momentary
assessment or multimodal technology; Reininghaus et al.,
2016; Ben-Zeev et al., 2017) might more effectively identify
individuals with elevations in this type of bias.

Another limitation of the hostile attribution bias as cur-
rently studied is how it ostensibly combines several con-
structs into one assessment. Specifically, asking individuals
to ascribe levels of blame and hostility to a range of negative
events confounds immediate biases about negativity of
others’ actions with beliefs about the intentionality of others’
actions. The scenarios of the AIHQ and SIP-AEQ are both
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ambiguous and involve negative outcomes (e.g. a friend
doesn’t attend a dinner, an important person skips an
appointment). In this way, it cannot be determined through
the AIHQ whether individuals have an increased bias
toward attributing intentionality in negative events specific-
ally, or in all events. Instruments focused specifically on
intentionality demonstrate that individuals with schizophre-
nia appear to assign intentionality to neutral actions (e.g.
“he set the alarm off” being perceived as intentional rather
than accidental) at higher rates than controls (Peters et al.,
2014; Peyroux et al., 2014), though these measures have not
been found to predict symptoms or functional outcomes.

It is also unclear if hostile attributional style is specific to
the emergence of paranoia, or if it emerges as a result of (or
concurrently with) other comorbid symptoms like anxiety
and depression. While it appears hostile attributional bias is
related to these other forms of psychopathology (Combs
et al., 2009; Mancuso et al., 2011), it is possible that in the
absence of depression, this bias might be a particularly
strong indicator of psychosis (An et al., 2010) or that there
may be a more complex relationship according to which
this thinking affects the presentation of other symptoms
(e.g. ideas of reference, Morrison & Cohen, 2014). Future
work should also consider how other psychotic symptoms
may interact with and be shaped by hostile attribution bias.
For instance, it is possible that individuals elevated in nega-
tive symptoms may experience an inhibition of hostile attri-
bution bias and/or persecutory ideation. Another area to
consider is the influence of auditory hallucinations, which
could influence cognitive appraisals and increase persecutory
ideation as well. Finally, while particularly robust findings
suggest that hostile attributional style has little impact on
independent living skills, future work could also explore the
range of more appropriate criterion validity outcomes that
might be impacted by this bias, e.g. violence (Waldheter
et al., 2005) or other conflict (Buck, Pinkham, et al., 2016).

Conclusion

The present review presents a developing literature on hos-
tile attribution bias with an emphasis on a few key points:
(1) evidence for elevations in hostile attribution bias in
schizophrenia, particularly among those with paranoia or
persecutory delusions, (2) preliminary evidence for relation-
ships of hostile attribution bias to anxiety and depression
and (3) limited evidence of hostile attribution bias to func-
tional outcomes, but preliminary evidence for relationships
to interpersonal conflict outcomes. There exist numerous
persisting questions in the study of this domain, including
identifying which measures most effectively capture it and
determining the ways in which it presents: as a state or
trait-like characteristic, via dual processes, its potential vari-
ation across situational contexts. A continued exploration of
this area still shows promise, as a better understanding of
this cross-diagnostic domain could provide a framework for
addressing biased thinking that leads to persecu-
tory delusions.
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Appendix. PubMed and PsycINFO search terms
(October 2018)

PsycINFO PubMed

(AB “attributional style” (“attributional style” [tw]
OR TI “attributional style” OR “attributional style” [tw]
OR MA “attributional style” OR “attributional style” [tw]
OR AB “attributional bias” OR “attributional bias” [tw]
OR TI “attributional bias” OR “attributional bias” [tw]
OR MA “attributional bias” OR “attributional bias” [tw]
OR AB “attribution bias” OR “attribution bias” [tw]
OR TI “attribution bias” OR “attribution bias” [tw]
OR MA “attribution bias” OR “attribution bias” [tw]
OR AB “hostile attribution” OR “hostile attribution” [tw]
OR TI “hostile attribution” OR “hostile attribution” [tw]
OR MA “hostile attribution” OR “hostile attribution” [tw]
OR AB “hostility bias” OR “hostility bias” [tw]
OR TI “hostility bias” OR “hostility bias” [tw]
OR MA “hostility bias” OR “hostility bias” [tw]
OR AB “aggression bias” OR “aggression bias” [tw]
OR TI “aggression bias” OR “aggression bias” [tw]
OR MA “aggression bias”) OR “aggression bias” [tw])
AND AND
(AB “schizophrenia” (“schizophrenia” [tw]
OR MA “schizophrenia” OR “schizophrenia” [tw]
OR TI “schizophrenia” OR “schizophrenia” [tw]
OR AB “psychosis” OR “psychosis” [tw]
OR MA “psychosis” OR “psychosis” [tw]
OR TI “psychosis” OR “psychosis” [tw]
OR AB “paranoia” OR “paranoia” [tw]
OR TI “paranoia” OR “paranoia” [tw]
OR MA “paranoia” OR “paranoia” [tw]
OR AB “psychotic” OR “psychotic” [tw]
OR MA “psychotic” OR “psychotic” [tw]
OR TI “psychotic” OR “psychotic” [tw]
OR AB “schizoaffective” OR “schizoaffective” [tw]
OR TI “schizoaffective” OR “schizoaffective” [tw]
OR AB “schizoaffective”) OR “schizoaffective” [tw])
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