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Previous research on attributions in schizophrenia has focused on whether individuals make hostile,
intentional attributions for ambiguous negative events. It is unclear, however, whether individuals with
schizophrenia differ from controls in their general judgments of intentionality judgments in nonconflict
and emotionally neutral situations. Research in social psychology suggests that nonclinical individuals
present with an automatic bias to see intentionality and that this bias is regulated by the operation of
controlled processes. The present study examined whether this general intentionality bias distinguishes
individuals with schizophrenia (n � 213) from nonpatient controls (n � 151). Indeed, individuals with
schizophrenia were more likely to attribute intentional motives to others’ actions relative to controls. This
intentionality bias was related to hostility, role functioning, and independent living skills. These findings
may provide one domain to examine in future approaches to social cognition in schizophrenia.

General Scientific Summary
Individuals with schizophrenia present with an aberrant tendency to regard others’ actions as
intentional and hostile. Given limitations of previous measures, it is unclear whether schizophrenia
is associated with aberrant judgments of intentionality regardless of valence or if this social–
cognitive bias is the product of an automatic bias (i.e., immediate preference), diminished control
(i.e., inaccurate responding), or a combination of both. This study supports a dual-process model of
intentionality in schizophrenia, indicating that individuals with schizophrenia differ from controls in
automatic bias and controlled processing, and these differences impact general and conflict-related
functional outcomes.
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Individuals with schizophrenia are consistently impaired in so-
cial cognition (Savla, Vella, Armstrong, Penn, & Twamley, 2013),
or “the mental operations that underlie social interactions, includ-
ing perceiving, interpreting, and generating responses to the inten-
tions, dispositions, and behaviors of others” (Green et al., 2008,
p. 1211). Social cognition is separable theoretically and statisti-
cally from neurocognition (Allen, Strauss, Donohue, & van Kam-
men, 2007; van Hooren et al., 2008), is itself a robust predictor of
concurrent (Couture, Penn, & Roberts, 2006; Fett, Viechtbauer,
Penn, van Os, & Krabbendam, 2011) and prospective (Horan et al.,
2009) functioning, and is responsive to psychosocial interventions
(Kurtz & Richardson, 2012). Social cognition comprises two cat-
egories: (1) abilities to correctly interpret social information, or
social–cognitive skills, and (2) specific patterns in open-ended
interpretations of social situations, or social–cognitive biases (Man-
cuso, Horan, Kern, & Green, 2011; Roberts & Pinkham, 2013).

Unlike social–cognitive skills, which assess one’s ability to
correctly respond in a right or wrong manner, social–cognitive
biases examine patterns of responses in certain social circum-
stances. For example, individuals with schizophrenia tend to regard
others’ intentions as hostile and intentional in ambiguous negative
situations (hostile attribution bias; Buck et al., 2015; Combs et al.,
2009; Kanie et al., 2014; Lahera et al., 2015), and those experi-
encing persecutory delusions also show greater likelihood of blam-
ing others for negative events (externalizing bias; Bentall &
Kaney, 2005; Combs et al., 2009; Craig, Hatton, Craig, & Bentall,
2004; Jolley et al., 2006; Randall, Corcoran, Day, & Bentall, 2003)
and attribute the cause of fewer events—regardless of valence—to
themselves (self-causation bias; Aakre, Seghers, St-Hilaire, &
Docherty, 2009; Diez-Alegría, Vázquez, Nieto-Moreno, Valiente,
& Fuentenebro, 2006; Lincoln, Mehl, Exner, Lindenmeyer, &
Rief, 2010; Moritz et al., 2010; Randall et al., 2003; Randjbar,
Veckenstedt, Vitzthum, Hottenrott, & Moritz, 2011). These biases
provide information about the severity of persecutory delusions or
paranoia (Combs, Penn, Wicher, & Waldheter, 2007, 2009; Craig
et al., 2004; Kinderman & Bentall, 1997; Langdon, Corner,
McLaren, Ward, & Coltheart, 2006; Lincoln et al., 2010; Mehl et
al., 2014), depressive symptoms (Candido & Romney, 1990; Fra-
guas et al., 2008; Krstev, Jackson, & Maude, 1999; Mancuso et al.,
2011; Martin & Penn, 2002; Sanjuán & Magallares, 2009), attach-
ment style (Donohoe et al., 2008), and clinical insight (Langdon et
al., 2006).

However, recent studies have identified significant measure-
ment challenges in this area. The Social Cognition Psychometric
Evaluation study (SCOPE; Pinkham et al., 2014; Pinkham, Penn,
Green, & Harvey, 2016) identified attributional style as a critical
domain of social cognition in the researcher survey and RAND
panel phase but found limitations with the one measure of this
domain that was selected for psychometric evaluation, the Ambig-
uous Intentions Hostility Questionnaire (AIHQ; Combs et al.,
2007). Because the AIHQ demonstrated no relationships to mea-
sures of outcome (i.e., social functioning, role functioning and
functional capacity) and demonstrated weak test–retest reliability
relative to other measures, it was not included in the final SCOPE
battery (Pinkham, Harvey, & Penn, 2017). In place of the AIHQ,
the latest phase of the SCOPE study (Pinkham et al., 2017)
evaluated Rosset’s (2008) intentionality bias task (IBT). This task
requires participants to quickly categorize ambiguous actions (e.g.,
“The girl popped the balloon”; “She sprayed him with water”) as

occurring on purpose or by accident. By examining intentionality
in neutrally valenced situations, the IBT addresses one drawback
of the AIHQ: The AIHQ confounds hostility and intentionality
biases by exclusively measuring intentionality judgments in neg-
atively valenced situations. An overall increased tendency to see
others’ actions as intentional could make social interactions con-
fusing or threatening and thus contribute to social avoidance and
dysfunction.

In SCOPE, psychometrics of the IBT were regarded as “accept-
able with reservations” (Pinkham et al., 2017). An overall total
score was used to index responses on the IBT, and this score
differentiated clinical groups and was related to functional out-
come. However, the IBT had suboptimal test–retest reliability and
internal consistency, and it was susceptible to practice effects.
Given SCOPE’s focus on the psychometrics of the task as a whole,
two important characteristics of the bias toward intentionality were
not examined in these initial analyses. First, the bias toward
intentionality is thought to comprise dual processes, or (1) imme-
diate automatic judgments, as well as (2) efforts of controlled
cognitive processes to revise or override these initial quick judg-
ments (Chaiken & Trope, 1999). The IBT includes both slow
(5,000 ms to respond) and fast (2,400 ms to respond) conditions,
and general population participants are significantly more likely in
the fast condition to perceive prototypically accidental actions as
intentional (Rosset, 2008). Based on these results, Rosset argues
that people need to exert cognitive control to override an automatic
tendency to perceive acts as intentional; in other words, people
must effortfully “override and thus inhibit” the automatic tendency
to view “everything anyone ever does as intentional” (p. 772;
Rosset, 2008). When people are unmotivated or unable to exert
cognitive control to produce a response (e.g., when they are under
time pressure), then their response is guided by their automatic
tendency.

Developments in methodology from social psychology allow
researchers to separate the specific contributions of automatic and
controlled processes to social judgments. Specifically, the process
dissociation procedure (PDP; Jacoby, 1991) quantifies the extent
to which individuals’ response patterns adhere to typical response
patterns (gathered from untimed normative sample data). In this
procedure, reliance on control is estimated as the participants’
ability to effortfully give “accurate” responses to vignettes. Reli-
ance on automatic processes is estimated as the participants’ tendency
to give a certain response when controlled processing fails. Further, a
time pressure manipulation can examine how reliance on each of
these processes changes when participants are less able to recruit
effortful cognitive processes. When individuals with psychoses report
biased social judgments, these reports may stem from especially
biased automatic judgments or from difficulty controlling or correct-
ing these initial biased judgments, which may be likely when consid-
ering associated cognitive impairments (Heinrichs & Zakzanis, 1998).
Although overall scores are useful, estimates of automaticity and
control may enhance our understanding of these biases in psychosis.

Finally, social–cognitive biases, although often evaluated along-
side social–cognitive skills for their relationships to general func-
tional outcomes (Mancuso et al., 2011; Pinkham et al., 2014),
appear to provide information that is particularly useful in predict-
ing domains related to interpersonal conflict (i.e., verbal and
physical fights, paranoia, hostility; Buck et al., 2015) rather than
composite scores of skills in living (i.e., work skill, independent
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living skills, social skills). An improved model of the relationship
between social–cognitive bias and outcomes is required before
fully evaluating the effectiveness of assessment instruments of this
domain. The IBT has not been evaluated in terms of its relation-
ships to such criterion outcomes. Thus, the present study aims to
expand on the initial psychometric evaluation of the intentionality
bias provided in the SCOPE study by examining the automatic and
controlled components that underlie an intentionality bias and
testing a model of the domains (i.e., paranoia, hostility, interper-
sonal conflict) that intentionality bias is most likely to impact in
psychosis. It is unclear at present whether the weak predictive
ability of extant attribution measures stems from psychometric
limitations of the measures or reflects a true lack of outcomes
(counter to theoretical predictions; Buck et al., 2015). As the IBT
is proposed to address several limitations of previous measures
(i.e., the AIHQ; Combs et al., 2007), it is possible that this
assessment will demonstrate relationships to both criterion out-
comes and general functional outcomes. In this process, the pres-
ent study gives a thorough introduction to the intentionality bias as
a useful clinical metric.

Method

Sample

Data collection was completed in the final phase of the SCOPE
study (Pinkham et al., 2017), which recruited participants with
schizophrenia or schizoaffective disorder (n � 218) and healthy
controls (n � 154) at three different research sites: University of
North Carolina at Chapel Hill, University of Texas at Dallas, and
University of Miami Miller School of Medicine. Institutional re-
view board (IRB) approval was granted through all three institu-
tions (UNC IRB #12–2548, UT Dallas IRB #14–52, and Univer-
sity of Miami IRB HSRO #20110725) Of the entire sample, seven
participants (n � 4 from the schizophrenia group; n � 3 from the
clinical group) were removed for outlier scores on the IBT (full
details in Pinkham et al., 2017). One participant in the schizophre-
nia group was also excluded for responding to zero items on the
task, leaving a final sample of 213 participants with schizophrenia
and 151 nonclinical controls. Trained research assistants con-
firmed participants’ diagnoses (schizophrenia or schizoaffective
disorder) with a structured clinical interview. Participants with
schizophrenia were included in the study if they were not hospi-
talized in the previous 2 months, were on a stable medication
regimen for at least 6 weeks, and had no change in dose in 2
weeks. Participants in both groups were excluded if they met any
of the following exclusion criteria: (1) current or past pervasive
developmental disorder, (2) low IQ (�70), (3) current or past
medical or neurological conditions that may affect participation,
(4) presence of sensory limitations that interfere with assessment,
(5) presence of substance abuse in the past month, or (6) presence
of substance dependence not in remission for at least 6 months.

Measures

IBT. Participants completed a slightly modified version of
Rosset’s (2008) IBT. This procedure presents participants with
sentences varied according to their prerated intentionality (based
on previously collected and untimed ratings), featuring half pro-

totypically accidental (average of 25% of participants rating state-
ment as intentional; e.g., “the girl popped the balloon”) and half
prototypically intentional (average of 75% of participants rating
statement as intentional; e.g., “he took an illegal left turn”) items.
Participants determined whether these items describe actions that
were done “on purpose” or “by accident” in blocks that varied
whether participants had to respond either under high time pres-
sure (2,400 ms) or low time pressure (5,000 ms). Trained research
assistants confirmed participants’ comprehension of the task and
the anchors (i.e., “on purpose, “by accident”). Participants com-
pleted 12 practice trials, 12 trials with low time pressure, and 12
trials with high time pressure. Raw scores were totaled as the
proportion of “on-purpose” responses out of all responses pro-
vided.

Intentionality likelihood rating. Each item on the task in-
cludes an associated value that represents the percentage of
nonclinical respondents who categorized the item as intentional
(without time pressure in Rosset, 2008). We used this untimed,
nonclinical response as an estimate of the normative response to
each item. In other words, we defined the values as criterion
values of how the individual would be expected to respond with
normative functioning under normal circumstances. We refer to
these values as “intentionality likelihood ratings” (ILRs; Ros-
set, 2008, p. 774).

PDP. PDP (Jacoby, 1991) is an algebraic procedure that al-
lows estimates for the automatic and controlled processes that
underlie quick judgments. Automatic processes indicate a bias
toward responding a certain way (i.e., intentional or accidental),
whereas controlled processes allow individuals to “produce a
particular response when they intend to, but not produce the
response when they intend not to” (Payne, 2001, p. 183). We were
able to dissociate automatic and controlled processes because the
IBT included both congruent trials, in which automatic and con-
trolled processes lead to the same answer (i.e., prototypically
intentional actions, as determined by normative data from Rosset
[2008]), and incongruent trials, in which automatic and controlled
processes lead to different answers (i.e., prototypically accidental
actions, determined by the same normative data).

The probability of identifying a congruent condition as inten-
tional is quantified as the expression of control probability, C, and
the probability of automatic response occurring with the failure of
control, A(1 – C):

PCONGRUENT � C � A(1 � C)

In incongruent conditions, however, the participant attempts to
make a judgment wherein his or her automatic response (to see
intentionality) and controlled response (the item was rated only by
25% of untimed participants as intentional) are in conflict. In this
situation, the likelihood that the participant will identify the item as
intentional is the probability of the expression of the automatic
bias where there exists the failure of control, A(1 � C):

PINCONGRUENT � A(1 � C)

Based on these assumptions, one can calculate separate esti-
mates of controlled and automatic responding. Control estimates
are defined as the difference between identifying the target in
congruent (i.e., “correct”) conditions and incongruent (i.e., “incor-
rect”) conditions:
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C � PCONGRUENT � PINCONGRUENT

Finally, with these conditions, one can solve for the automatic
bias estimate as well:

A � PINCONGRUENT ⁄ (1 � C)

Thus, according to this paradigm, two parameters underlie per-
formance on a task involving such binary judgments, controlled
processes (PDP Control), which represent modulation of intention
to correctly process the stimulus, and automatic processes (PDP
Automatic), which represent an automatic preference to regard
items as intentional. Thus, it is expected that with reduced ability
for an individual to recruit controlled processes (as in the fast
condition in the current study), automatic preferences will have a
greater effect on the response. See the online supplemental Ap-
pendix for more psychometric details about the calculated esti-
mates of controlled and automatic processes.

Psychiatric symptoms. The Positive and Negative Syndrome
Scale (PANSS; Kay, Fiszbein, & Opfer, 1987) is a 30-item
interview-based measure of positive and negative symptoms of
schizophrenia, as well as general psychopathology symptoms.
These interviews were conducted and rated by experienced re-
search assistants who were trained to achieve adequate reliability
(intraclass coefficient � .80 with a gold standard rater). In the
present study, we generated the five-factor solution subscales
proposed by Bell, Lysaker, Beam-Goulet, Milstein, and Linden-
mayer (1994): cognitive, emotional discomfort, hostility, positive,
and negative symptoms, along with the specific item related to sus-
piciousness/persecution symptoms.

Neurocognition. The MATRICS neurocognitive battery
(Nuechterlein et al., 2008; Kern et al., 2008) for individuals with
schizophrenia was used in discriminant validity analyses. The
subtests used in the final validation study phase of SCOPE
(Pinkham et al., 2017)—Trails A, Symbol Coding, HVLT-R, Let-
ter Number Span, and Animal Naming—were combined by ag-
gregating z scores.

Social–cognitive skills. Those tasks classified as acceptable
(either with or without modifications) from the previous phase of
SCOPE (Pinkham et al., 2016) were used to assess social–
cognitive skills. This five-measure battery included assessments of
emotion perception (The Penn Emotion Recognition Task [ER-40;
Kohler et al., 2003], The Bell Lysaker Emotion Recognition Task
[Bryson, Bell, & Lysaker, 1997]) and theory of mind (The Reading
the Mind in the Eyes Task [Baron-Cohen, Wheelwright, Hill,
Raste, & Plumb, 2001]; The Hinting Task [Corcoran, Mercer, &
Frith, 1995]; The Awareness of Social Inference Test–Social In-
ference: Enriched [McDonald et al., 2004]).

Paranoia. The Persecution and Deservedness Scale (Melo,
Corcoran, Shryane, & Bentall, 2009) is a 10-item self-report scale
designed to assess paranoia and perceived deservedness of perse-
cution. Items describe traits or behaviors related to paranoia to
which participants respond with a Likert scale response (scale
0–4) identifying the extent to which they identify with each item
as well as a follow-up item with the same scale identifying the
extent to which they feel they deserve the reported persecution.
This is designed to distinguish between bad me (depressive type)
and poor me (nonaffective psychosis type) paranoia in schizophre-
nia (Melo et al., 2009), although we did not explore this distinction

in the current study. Scores range from 0 to 40, with higher scores
indicating higher levels of paranoia.

Trait hostility. The Personality Inventory for DSM–5 (PID-5;
Krueger, Derringer, Markon, Watson, & Skodol, 2012) is a 220-
item self-report questionnaire evaluating potentially pathological
personality dimensions related to DSM–5 disorders. Items consist
of statements related to behaviors or personality dimensions and
Likert scale (0–3) responses for participants. In the present study,
participants completed the 10 items related to the Hostility Scale of
the PID-5. Total scores thus ranged from 0 to 30, with higher
scores indicating greater hostility.

Observed hostility. The Observable Social Cognition: A Rat-
ing Scale (OSCARS; Healey et al., 2015) is a rating scale of the
participant’s performance in a number of arenas related to social
cognition, such as correctly understanding others’ intentions and
jumping to conclusions. There are eight items with accompanying
Likert scale responses (1 � no evidence of difficulty to 7 �
evidence of extreme difficulty). In the present study, we used the
informant-rated hostility item, which assesses whether the individ-
ual has difficulty “interpreting social interactions in a malevolent
or hostile manner.” Participants identified informants before the
study; these informants were high contact clinicians, family mem-
bers, or close friends (i.e., on average spending 4 hr per week with
the person).

Role functioning. The Specific Levels of Functioning Scale
(SLOF; Schneider & Struening, 1983) is a 31-item informant-rated
measure of social functioning, community functioning, and effec-
tiveness in activities of daily living. The present study examined
the social acceptability subscale in particular, which includes the
following items: regularly arguing with others, having physical
fights with others, destroying property, physically abusing self,
being fearful/crying/clinging, and taking property from others
without permission. Ratings on the SLOF are made on a Likert
scale as well (1–5, with higher scores indicating better function-
ing). Informants were the same as those selected for collection of
the OSCARS.

Functional capacity. The UCSD Performance-Based Skills
Assessment (UPSA; Patterson, Goldman, McKibbin, Hughs, &
Jeste, 2001) assesses functional capacity with a collection of
simulated tasks of daily living; scores range on the UPSA from 0
to 100.

Social skills. The Social Skills Performance Assessment
(SSPA; Patterson et al., 2001) is an observer-rated assessment of
social skill performance in two 3-min role-play conversations with
a confederate. First, the participant is instructed to role-play a
conversation with a new neighbor who has just moved to the area
and, second, to role-play a conversation with a landlord who had
failed to fix a leak in the participant’s house. The SSPA evaluates
interest, speech fluency, clarity, focus, affect, social appropriate-
ness, submissiveness/persistence, negotiation ability, and overall
effectiveness with scores summed and averaged into an overall
score (ranging from 1–5). Data were coded by an expert rater, and
average scores were calculated across both role-plays for the
current study.

Procedure

Experienced graduate-level and professional staff conducted all
interview-based measures. These research assistants had previous
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experience working with participants with schizophrenia and com-
pleted cross-site training to reliably administer measures and code
responses. Data collection took place across two study visits that
were separated by an interval of 2–4 weeks. All variables reported
here include only data from the initial study visit. Because of
informant response rates, the sample for all analyses involving the
SLOF and OSCARS (all conducted only in the schizophrenia
group) were smaller than the full sample (n � 132 and n � 130).
Initially, the fast and slow conditions of the IBT were counterbal-
anced (n � 75 participants with schizophrenia, n � 5 controls).
However, due to investigator concern that the fast condition caused
participants to continue responding quickly in the slow condition,
counterbalancing was discontinued and all participants began with
the slow condition. Follow-up analyses revealed no significant
differences between counterbalanced and noncounterbalanced in-
dividuals in IBT total score and automatic or control estimates in
either condition or combined conditions. Consistent with Pinkham
et al. (2017), participants were excluded from analyses examining
relationships to outcomes if they were outliers regarding missing
items (�3 SD). At baseline, the mean number of missing responses
for the nonpatient control group was 1.95 (SD � 3.47) and the
schizophrenia group was 3.50 (SD � 3.47).

Data Analytic Plan

Demographics. To examine demographic characteristics of
our sample, we compared participants in the schizophrenia group
and nonpatient controls in the following variables: age, education,
parent education, gender, and race using independent samples t
tests.

Group differences. First, for analyses related to group differ-
ences, we fit a multilevel model with trials nested within partici-
pants. The IBT requires the participant to give a binary response to
every single item. The present analysis examines the effects of
group, time pressure, and the ILRs of each item. The baseline
values are particularly important, given the fact that each item
elicits a different baseline response (i.e., how likely it is that the
individual will judge each item to be an intentional action per-
formed by the hypothetical target). These baseline values were
drawn from previous research on the intentionality bias (Rosset,
2008). Examining the impact of group on the slope of the rela-
tionship of ILR to participant response provides information about
to what extent each group’s pattern of responding adheres to
normative responding as collected through pilot data. We entered
the ILR and time pressure manipulation (2,400 ms, 5,000 ms) as
Level 1 predictors and entered group (Schizophrenia, Control) as
Level 2 predictors.

Automatic and controlled processing estimates. To exam-
ine the separate contributions of automatic and controlled process-
ing to participant responses across experimental groups, we con-
ducted a mixed-model two-way analysis of variance (ANOVA)
examining main effects of group and time pressure condition, as
well as the Group � Time Pressure interaction. This approach
allows for examination of the extent to which each group relies on
each process, how much each process is recruited in each condi-
tion, and the extent to which the time pressure manipulation affects
each group with regard to controlled and automatic processing.

Item characteristics. Given previous results from psycho-
metric reviews of attribution measures in schizophrenia (Buck et

al., 2015), we examined the impact of item characteristics to
determine which situational contexts elicit the greatest group dif-
ferences (i.e., clearly accidental, clearly intentional, or ambiguous
items). To examine this interaction, we tested the main effect of
group on the slope of ILR’s prediction of participant response. A
significant interaction would demonstrate that experimental groups
differed with regard to their adherence to normative responding
across situational contexts.

Relationships to symptoms, social–cognitive skills and func-
tional outcomes. To examine other psychometric characteris-
tics, we used intentionality bias total scores (i.e., percent items
with “on purpose” response), as well as automatic and controlled
estimates, to predict measurements of symptoms, neurocognition,
and functional outcomes. Consistent with prior research on social–
cognitive biases in schizophrenia (Buck et al., 2015), we broke
these outcomes down into criterion outcomes (i.e., paranoia, hos-
tility, interpersonal conflict), or those expected to be related to
social–cognitive biases, and general functional outcomes (i.e.,
general social functioning and role functioning), or those that are
important to assess in schizophrenia but are generally more closely
related to social–cognitive skills.

Results

Demographics

Groups differed on only one demographic characteristic: Con-
trols completed significantly more years of school than the schizo-
phrenia group. All demographic analyses are reported in Table 1.

Group Differences

We first tested whether individuals with schizophrenia demon-
strated an elevated bias toward intentionality. A multilevel model
predicting intentional responses by ILR, time pressure, and group
revealed a main effect of group, F(1, 7835) � 6.00, p � .014. At
the mean ILR rating, individuals in the schizophrenia group (M �
0.43, 95% CI [0.41, 0.46]) were more likely to identify items as
intentional than the control group (M � 0.38, 95% CI [0.35, 0.41]).
Second, we tested the same full model as described above for a (1)
a main effect of time pressure (expecting higher scores in the high
time pressure condition) as well as (2) a two-way Group � Time
Pressure interaction (expecting greatest group differences in the
low time pressure condition), to examine our hypothesis that
individuals with schizophrenia will be differentially affected by
the time pressure manipulation relative to controls. There was no
main effect of the time pressure manipulation, F(1, 7835) � .73,
p � .40. There was also no significant Group � Time Pressure
interaction, F(1, 7835) � .37, p � .54, indicating that the rate of
intentionality judgments of individuals in the schizophrenia sam-
ple was not differentially affected by the time pressure manipula-
tion.

Automatic and Controlled Processing Estimates

To better understand why participants with schizophrenia are
more likely to perceive intentionality, we examined the automatic
and control estimates derived from the process dissociation pro-
cedure. A mixed ANOVA predicting control estimates by time
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pressure and group revealed a main effect of group, �p
2 � .04, F(1,

351) � 13.48, p � .001, such that individuals with schizophrenia
demonstrated lower control estimates (M � .28) than healthy
participants (M � .38) across both conditions, as well as a main
effect of time pressure, �p

2 � .12, F(1, 351) � 47.24, p � .001,
such that all participants demonstrated lower control in the fast
condition than the slow condition. We found no time pressure by
group interaction, �p

2 � .00, F(1, 351) � 0.95, p � .33.
As predicted, a mixed ANOVA predicting automatic estimates

by time pressure and group also revealed a main effect of group,
�p

2 � .02. F(1, 354) � 6.78, p � .01, such that participants with
schizophrenia demonstrated a higher automatic bias for perceiving
intentionality (M � .41) compared to control participants (M �
.34). We found no effect of time pressure condition on automatic
estimates, �p

2 � .01, F(1, 354) � 1.67, p � .20, and no Group �
Time Pressure interaction, �p

2 � .00, F(1, 354) � 0.02, p � .89.
These results point to two conclusions: One, participants with
schizophrenia showed a higher automatic preference for perceiv-
ing intentionality, and two, they showed less ability to effortfully
control their responses.

Item Characteristics

The process dissociation findings allowed a lens to examine
components of the tendency of participants with schizophrenia to
perceive intentionality. We next analyzed whether these partici-
pants showed a greater tendency to perceive intentionality for
specific items. To this end, we found an significant interaction
between group and ILR, F(1, 7,835) � 20.82, p � .001, such that
group differences in perceived intentionality were highest for
items with low ILR ratings (i.e., prototypically accidental items).
This interaction suggests that individuals with schizophrenia are
most biased in response to items that are less normatively regarded
as intentional (see Figure 1).

Relationships to Psychiatric Symptoms

IBT total scores, as well as automatic and controlled estimates
from process dissociation, were unrelated to psychiatric symp-
toms, as assessed in PANSS interviews (see Table 2).

Relationships to Social Cognitive Skills

While control estimates were positively correlated with all five
SCOPE measures of social–cognitive skill, automatic bias esti-
mates and total scores were significantly negatively related with
one measure of emotion perception (the ER-40). These patterns

Table 1
Participant Demographics and Tests for Differences Between the Schizophrenia and Nonclinical
Control Samples

Group

Demographics SCZ (n � 213) Control (n � 151) Effect

Age, M (SD) 41.69 (11.73) 42.28 (12.30)
Education (years), M (SD) 13.04 (2.51) 14.20 (1.91) ���

Estimated mother’s education, M (SD) 13.39 (3.62) 13.27 (2.86)
Estimated father’s education, M (SD) 13.54 (4.21) 13.62 (3.15)
Gender, n (%)

Male 138 (64.79) 95 (62.91)
Female 75 (35.21) 56 (37.09)

Race, n (%)
White 114 (53.52) 80 (52.98)
Black 84 (39.43) 60 (39.74)
American Indian/Pacific Islander 3 (1.41) 0 (.00)
Asian 5 (2.35) 4 (2.65)
Other 7 (3.29) 7 (4.64)

IBT total (% intentional), M (SD) .40 (.15) .44 (.18) �

IBT automatic, M (SD) .41 (.27) .34 (.23) ��

IBT control, M (SD) .28 (.24) .38 (.24) ���

Note. SCZ � schizophrenia; IBT � intentionality bias task.
� p � .05. �� p � .01. ��� p � .001.
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Figure 1. Comparing responses (in logistic regression) in the schizophre-
nia and control groups graphed as a function of inherent likelihood of
responding for the intentionality bias task combined across time condition.
SCZ � schizophrenia. See the online article for the color version of this
figure.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

508 BUCK ET AL.



suggest that an increased ability to control responses on the IBT is
related to social–cognitive skill, and an overall tendency to see
more intentionality may be related to emotion perception (see
Table 2).

Relationships to Functional Outcomes

The IBT total score was related to a number of the criterion
functional outcomes; higher levels of intentionality bias corre-
lated only with increased trait hostility. Neither automatic nor
control estimates were independently related to these outcomes
(see Table 2).

The IBT was related to a number of general social and role
functioning outcomes, as total scores correlated with role func-
tioning, social functioning, and functional capacity; automatic
estimates negatively correlated with functional capacity, while the
control estimate was positively related to social skills and inde-
pendent living skills (see Table 2).

Discussion

Overall, the present study extends research demonstrating that
individuals with schizophrenia make aberrant judgments of others’

intentions. This bias toward attributing intentionality (1) is ele-
vated in schizophrenia, with greater elevation for actions that are
normatively regarded as accidental; (2) differs from healthy con-
trols in both automatic and controlled components; and (3) relates
to hostility, role functioning, social functioning, and functional
capacity. Additionally, reliance on controlled processes was af-
fected by the time pressure manipulation in both groups, such that
all participants’ responses become more inaccurate under pressure.

Our schizophrenia sample was more likely to see others’ actions
as intentional (relative to controls), in line with previous work
(Combs et al., 2007, 2013; Moritz et al., 2007; Peyroux et al.,
2014). Furthermore, individuals with schizophrenia showed both
diminished cognitive control and increased automatic bias (Ja-
coby, 1991; Payne, 2001). In other words, individuals with schizo-
phrenia were less apt to control their judgments, and when they
failed to control their judgments, they were more likely to present
with an automatic bias to interpret others’ actions as intentional.
These results support our hypothesis that the increased rate of
intentionality judgments in schizophrenia is a result of group
differences in two different cognitive processes.

Furthermore, when participants in both groups were subjected to
time pressure, they were less able to engage in controlled process-
ing, leading to increased expression of automatic bias. One impli-
cation of this finding is that healthy controls placed under time
pressure closely resemble participants with schizophrenia who are
not under time pressure. In this way, environmental factors can
cause healthy controls’ judgments of intentionality to align more
closely with judgments typical of people with schizophrenia. This
finding provides additional support for the view that dual pro-
cesses underlying intentionality judgments might be relevant in
schizophrenia.

Additionally, our results suggest that the least prototypically
intentional items produced the greatest group differences. In other
words, individuals with schizophrenia were especially likely, com-
pared to controls, to attribute intentionality for events that are
paradigmatically accidental. This finding is consistent with recent
suggestions that the abbreviation of attributional-style measures to
include only ambiguous events (as in the AIHQ) may be mis-
guided and that accidental/nonintentional items should be included
as well (Buck et al., 2015). Ambiguous events appear to elicit
patterns that are correlated with paranoia in nonclinical samples
(Combs et al., 2007); in schizophrenia, however, it appears that
neutral or apparently accidental situations may elicit the greatest
group differences. This intentionality bias did not relate to psychi-
atric symptoms. The ability to control judgments of intentionality
on the IBT was positively related with an array of social–cognitive
skills, while some social–cognitive skills (i.e., emotion perception
and theory of mind) were negatively related to the general bias
toward intentionality. The IBT showed some significant—albeit
small—relationships to a number of criterion and general func-
tional outcomes, including trait hostility, functional capacity, and
role and social functioning. Interestingly, one key relationship with
a criterion outcome (i.e., trait hostility) appeared inconsistent with
the lack of relationships to clinician-rated symptoms (as in the case
of hostility symptoms). This might indicate that the IBT is con-
nected to more subtle or dispositional cognitive characteristics
rather than overt symptoms.

As an instrument for clinical trials, the IBT is not without
psychometric limitations. As demonstrated here, the IBT has sub-

Table 2
Psychometric Examination of the Intentionality Bias Task

Variable Intentionality bias

Total score PDP automatic PDP control

Neurocognition
MATRICS Composite �.08 �.10 .30���

Psychiatric symptoms
PANSS Cognitive .03 .02 �.08
PANSS Emotional Distress .13 .09 .04
PANSS Hostility .04 .03 �.06
PANSS Negative �.03 �.07 �.01
PANSS Positive �.06 �.08 .00

Social cognition skills
BLERT �.11 �.09 .32���

ER-40 �.17� �.14� .33���

Eyes �.13 �.11 .38���

Hinting Test �.10 �.10 .17�

TASIT Total �.04 �.07 .31���

Functional outcomes
Criterion outcomes
PID-5 Hostility Scale .16� .11 �.05
PADS Persecution .08 .06 .09
SLOF Social Acceptability �.16 �.13 �.04
OSCARS Hostility Item .15 .11 �.03
General outcomes
SLOF—Total �.19� �.16 �.03
SSPA—Total �.14� �.14 .20��

UPSA—Total �.19� �.19�� .22��

Note. For analyses involving an informant (OSCARS, SLOF), a subset of
the sample is included for whom informants responded to requests for
information (n � 130, 132). PDP � process dissociation procedure;
MATRICS Consensus Cognitive Battery; PANSS � Positive and Negative
Syndrome Scale; BLERT � Bell Lysaker Emotion Recognition Task;
ER-40 � Penn Emotion Recognition Task; TASIT � The Awareness of
Social Inference Test–Social Inference: Enriched; PID-5 � Personality
Inventory for DSM–5; PADS � Persecution and Deservedness Scale;
SLOF � Specific Levels of Functioning Scale; OSCARS � Observable
Social Cognition: A Rating Scale; SSPA � Social Skills Performance
Assessment; UPSA � UCSD Performance-Based Skills Assessment.
� p � .05. �� p � .01. ��� p � .001.
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optimal test–retest reliability (reflected in the control and auto-
matic estimates), and its correlations with both general and crite-
rion outcomes are significant but are relatively small. Further, the
IBT did not demonstrate an expected relationship to paranoia.
Given these findings, the present study does not provide support
for the use of the IBT as a measurement in clinical trials, consistent
with the conclusions of SCOPE (Pinkham et al., 2017). Future
research and additional pilot testing should reveal whether these
findings are the product of scale limitations, attributions being a
state (rather than trait) characteristic, or other issues with our
proposed model of biased social judgments. Similar to early ex-
aminations of other innovative assessments tested in schizophrenia
samples (i.e., Social Attribution Test–Multiple Choice [Bell et al.,
2010]; self-referential memory and biological motion tasks [Kern
et al., 2013]), the IBT may provide useful insights broadly but
requires adaptation before use in clinical trials. Despite the psy-
chometric limitations of the IBT, the present study has important
implications for the study of cognitive biases in schizophrenia.
First, it presents a new paradigm—employing time pressure par-
adigms and process dissociation—for the study of attribution bi-
ases. These tools distinguish impairments in the ability to under-
stand situational cues from straightforward biases. Second, the
methodology of the IBT also provides a model for how perfor-
mance on IBT measures can provide comparisons to normative
responding in the item level (i.e., ILR). Finally, it provides useful
theoretical insights about the bias toward intentionality in schizo-
phrenia. These findings suggest that individuals with schizophre-
nia differ in how they attribute intentionality broadly rather than
only in negative or threatening situations.

A few study limitations deserve mention. First, controlled lab-
oratory paradigms are removed from day-to-day life, limiting the
generalizability of our findings. Also, although the present study
examines improvements in measurement of attribution bias, an
existing measure of this construct (i.e., the AIHQ) was not col-
lected with this sample for comparison. However, given that
questions have been raised about an abbreviated AIHQ (Buck et
al., 2015), relationships to symptoms and functioning can also be
appropriate outcomes to examine for convergent validity. Second,
given a lack of pilot testing for this task, it might be the case that
the slow (5,000 ms) condition was still too fast for individuals in
the schizophrenia group, given well-documented impairments in
neurocognition. This is particularly a concern given the presence
of missing data on some trials. However, with the exception of a
small number of participants who failed to complete the task, the
majority of participants were able to successfully complete the task
in the presence of a graduate-level research assistant.

While these limitations should prompt caution in interpretation,
the IBT provides an important first step in developing a process
model of attributions of intentionality in schizophrenia. Partici-
pants with schizophrenia differ from controls in both the automatic
and controlled processes that aid in making such judgments, and
metrics approximating these values are also related to general func-
tional outcomes. Further, the automatic bias of individuals with
schizophrenia to see intentionality in all situations may become
more impactful on behavior, given additional findings in the cur-
rent study that all participants are less able to recruit controlled
processes in such judgments when pressured. This follows previ-
ous results suggesting that the final judgment is an informative
predictor of functional outcomes (Pinkham et al., 2017) but also

that individuals with schizophrenia may differ from healthy con-
trols with regard to their metacognitive self-assessment or effort
allocation (Cornacchio, Pinkham, Penn, & Harvey, 2017).

Future work might consider the origin of the observed group
differences in intentionality bias. For example, patients who have
received ongoing treatment for schizophrenia might receive con-
siderable social feedback that even seemingly accidental move-
ments, gestures, and statements nevertheless have diagnostic meaning
and some underlying “cause” or intention; this type of environment
might condition patients to perceive acts as intentional. The underly-
ing social causes (if any) might be further addressed by considering
the relationship between subclinical schizotypy and intentionality
bias. Such a comparison would account for potential explanatory
variables such as clinical environmental influences, side effects of
medication, and illness. Finally, the present research demonstrates the
potential for social and cognitive psychological paradigms to improve
future clinical measurement of social cognition.

Broadly, the present work highlights the importance of consid-
ering differences in schizophrenia in the context of the “normal”
biases shown in subclinical populations, rather than thinking of
these biases as “present” in populations with schizophrenia and
“absent” from normative populations. For example, most people
show some degree of intentionality bias, and doing so may not be
an issue. However, problems may arise for those with schizophre-
nia because they show an amplified bias for intentionality or
because they have trouble controlling this bias. Other domains that
are aberrant among people with schizophrenia, such as hostile
attributions, emotion perception deficits, and/or threat sensitivity,
may also be meaningfully considered as more powerful or uncon-
trollable versions of biases that most people possess to some
extent. By understanding symptoms of schizophrenia as a matter of
degree, rather than kind, we can better understand these symptoms
by drawing on work from other areas, such as social and cognitive
psychology. In this way, some of the greatest future insights into
schizophrenia and other psychopathology may come from com-
bining clinical insight with research on general human tendencies.
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