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a b s t r a c t

While attributional style is regarded as a core domain of social cognition, questions persist about the
psychometric characteristics of measures used to assess it. One widely used assessment of attributional
style is the Ambiguous Intentions Hostility Questionnaire (AIHQ). Two limitations of the AIHQ include (1)
a possible restricted range resulting from too few and too homogenous item scenarios, and (2) use of
rater scores that are cumbersome and time-consuming to score and have unknown incremental validity.
The present study evaluated the psychometric properties of the AIHQ while concurrently testing changes
aiming to improve the scale, in particular expansion of the number of self-report items and removal of
the rater-scored items. One hundred sixty individuals diagnosed with schizophrenia and 58 healthy
controls completed the full AIHQ along with measures of symptoms, functioning, and verbal intelligence.
The AIHQ e particularly the self-reported blame score e demonstrated adequate internal consistency,
test-retest reliability, and distinguished patients from controls. It also was significantly related to
clinically-rated hostility and suspiciousness symptoms, and correlated with functional capacity even
after controlling for verbal intelligence. Incremental validity analyses suggested that a higher number of
self-report items strengthens relationships to outcomes in a manner that justifies this expansion, while
rater-scored items had mixed results in providing additional information beyond self-report in the AIHQ.

© 2017 Published by Elsevier Ltd.

1. Introduction

Individuals with schizophrenia are consistently impaired in
social cognition (Savla et al., 2013), which is defined as “the mental
operations that underlie social interactions, including perceiving,
interpreting, and generating responses to the intentions, disposi-
tions, and behaviors of others” (Green et al., 2008, p. 1211). Social
cognition is separable from general neurocognition (Allen et al.,
2007; Van Hooren et al., 2008), a strong and consistent predictor

of functioning (Couture et al., 2006; Fett et al., 2011), and has been
shown to be responsive to psychosocial interventions (Kurtz and
Richardson, 2012). Recent work has supported separation of two
(Buck et al., 2016) or three (Mancuso et al., 2010) factors of social
cognition in schizophrenia. One factor in each of these analyses has
been attributional style or attributional bias, defined as the way in
which individuals explain the causes, or make sense, of social
events or interactions (Pinkham et al., 2013). Aberrant attributional
style in psychosis has relates to positive (Combs et al., 2009) and
hostility symptoms (An et al., 2010; Mancuso et al., 2010), as well as
paranoia (Combs et al., 2009), depression (Mancuso et al., 2010),
social conflict (Buck et al., 2016), and violence (Waldheter et al.,
2005).

While attributional style is a key part of social cognition in
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schizophrenia, it has proven difficult to measure. The Social
Cognition Psychometric Evaluation study (SCOPE; Pinkham et al.,
2013; 2016) identified attributional style as a core domain in the
researcher survey and expert panel phase, but found limitations
with the one measure of this domain that was selected for psy-
chometric evaluation, the Ambiguous Intentions Hostility Ques-
tionnaire (AIHQ; Combs et al., 2007). The AIHQ presents
participants withwritten vignettes depicting others' negative social
acts without clear motives. These vignettes vary according to the
apparent clarity of the other's motives, particularly whether such
actions are accidental, ambiguous, or intentional. In the majority of
research on the AIHQ e and in SCOPEe a version consisting only of
the five ambiguous items has been used. After each vignette, par-
ticipants complete three self-report anchored questions about the
actor's intention, the actor's blameworthiness, and the participant's
own anger, and answer two open-ended questions about their
interpretation of the actor's motive and how the participant would
respond to the situation. The self-report scores are totaled (blame
score) and the open-ended responses are scored by an independent
rater according to how hostile the interpretation of the other's
motives (hostility bias) and aggressiveness of the participant's hy-
pothetical response (aggression bias). Thus, in response to each
vignette there is one self-report total (blame score) and two rater-
scored items (hostility bias and aggression bias). These items are
usually totaled to subscales according to the kind of scenario that
elicited the response, i.e. accidental, ambiguous, or intentional
scenarios. Three key limitations emerged from the SCOPE study.
First, neither the blame scale nor either rater-scored items of the
AIHQ had relationships to functional outcomes. Second, the hos-
tility and aggression biases demonstrated relatively weak test-
retest reliability. Another associated challenge with these rater-
scored items is that they require additional training, resources
and time for raters to score and establish inter-rater reliability. For
these reasons, the AIHQ was not included as a measure for the final
SCOPE battery (Pinkham et al., 2016).

However, given the importance of this construct, it is important
to examine whether the AIHQ can be modified to address existing
limitations. The present analysis tests two potential modifications.
First, the lack of relationships to functional outcomes in SCOPEmay
be related in part to limited range. In the present study we exam-
ined the added value of including accidental e and not only
ambiguous e scenarios (Combs et al., 2007). Second, the sub-
standard test-retest reliability of the rater-scored items in SCOPE
could be related to additional error from non-perfect rater agree-
ment. Rater-scored items also add experimenter burden because
they require additional training and time for ratings (Buck et al.,
2016; Combs et al., 2009; Mancuso et al., 2010). Given these con-
siderations, it is important to know whether these items enhance
the scale beyond the existing self-report items. Overall, the present
study provides a psychometric analysis of the AIHQ and potential
modifications to the scale, particularly: (1) additional situational
vignettes (i.e. including accidental as well as ambiguous vignettes)
and (2) rater-scored items (i.e. in addition to blame score).

2. Methods

2.1. Participants

As a part of the Social Cognition and Functioning in Schizo-
phrenia (SCAF) study (Green et al., 2013; Kern et al., 2013; Olbert
et al., 2013), a subset of 160 individuals meeting DSM IV-TR
criteria for schizophrenia and 58 community controls completed
the full version of the AIHQ, as well as all other study measures.
Both versions of the AIHQ (ambiguous and accidental vignettes)
were administered at follow-up visits only to a subset of

participants in the schizophrenia group (n¼ 89) and this groupwas
used to determine test-retest reliability. Full demographic infor-
mation for each group is listed in Table 1, and full recruitment
procedures are reported elsewhere (Kern et al., 2013). The groups
were significantly different in years of personal education
(t ¼ "6.22, p < 0.001) and marital status, X2 (4, N ¼ 335) ¼ 38.77,
p < 0.001. No other demographic variable significantly differed
between groups.

2.2. Measures

2.2.1. Ambiguous Intentions Hostility Questionnaire (AIHQ; Combs
et al., 2007)

The Ambiguous Intentions Hostility Questionnaire (AIHQ;
Combs et al., 2007) consists of second-person vignettes of negative
social situations with unknown cause (e.g., “you are walking by a
group of young people who laugh as you pass by”). For each
vignette, participants rate the following on Likert scales: the
intentionality of the other's action (1e6), how angry it would make
the participant feel (1e5), and how much he or she would blame
the other (1e5). These three items are totaled for an overall blame
score. Responses to each item are summed for each scenario; thus,
total scores range from 3 to 16 with higher scores indicating greater
blame, perceived intention, and anger. Additionally, participants
provide two open-ended responses: an explanation of why the
event occurred, and what they would do in response to the event.
These items are evaluated by trained raters (on a 1 to 5 scale) ac-
cording to the extent to which the participant interpreted the sit-
uation in a hostile manner (hostility bias; Combs et al., 2007) and
the extent to which the individual reports aggression in his or her
behavioral response (aggression bias; Combs et al., 2007).

The AIHQ was initially developed with 15 situations that varied
in intentionality: five intentional scenarios (e.g. “While driving, the
person in the car behind you honks their horn and then cuts you
off.), five accidental scenarios (e.g. “A friend of yours slips on the ice
knocking you onto the ground.”), and five ambiguous scenarios (e.g.
“you walk past a bunch of teenagers at a mall and you hear them
start to laugh.”). The present study examines the use of accidental
and ambiguous items above, whereas the scale typically only uses
ambiguous items. The intentional items were not collected in the
present study as they are thought to prototypically elicit hostile or
intentional attributions, thus are less valuable in pinpointing the
cognitive styles specific to paranoia. For each set (the 5 ambiguous
and 5 accidental items) of the AIHQ, the self-report total ranges
from 15 to 80, and each rater-scored item ranges from 5 to 25, with
higher scores indicating an increased tendency to see others’ ac-
tions as hostile and an increased tendency to hypothetically
respond in an aggressive manner.

2.2.2. Verbal intelligence
Verbal intelligence was assessed with the WRAT, a 42-item task

involving participants to read words at varying levels of language
difficulty. The WRAT, though brief, is a highly significant predictor
of both verbal and full-scale IQ (Wiens et al., 1993).

2.2.3. Symptoms
The expanded version of the Brief Psychiatric Rating Scale

(BPRS-E; Lukoff et al., 1986; Ventura et al., 1994) is a 24-item semi-
structured diagnostic tool used to assess the presence and severity
of a number of psychiatric symptoms in a clinical population. The
ratings cover the previous twoweeks and are based on the patients'
behavior and responses to the administrators’ questions. The pre-
sent study examined the “hostility/suspiciousness factor” which is
computed by summing responses for hostility, suspiciousness, and
uncooperativeness. Total scores on the BPRS-E hostility/
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suspiciousness factor range from 3 to 21, with higher scores indi-
cating greater hostility and suspiciousness.

2.2.4. Role functioning
The Role Functioning Scale (RFS; McPheeters, 1984) is an

interview-rated measure of community functioning in the past
month in four areas: (a) working productivity, (b) independent
living, (c) family relationships, and (d) social network. Total scores
on the RFS range from 4 to 28, with higher scores indicating better
community role functioning.

2.2.5. Functional capacity
The Maryland Assessment of Social Competence (MASC; Bellack

et al., 1994) is a performance-rated role-play used to assess par-
ticipants' ability to solve common everyday problems in an inter-
personal context. It consists of four 3-min conversations between
the participant and a research staff member who role plays a per-
son in the community. The four scenarios consist of the following:
one initiating conversation with a casual acquaintance, two

involving negotiation and compromise (e.g., asking for a second
chance on a job), and one standing up for one's rights (e.g., talking
to a landlord about a leaky roof). The interactions are videotaped for
later scoring. Each scenario was coded on three dimensions using a
5-point Likert scale: verbal skill (speech content), non-verbal skill
(such as eye contact and gestures), and overall effectiveness (the
ability to maintain focus and achieve the goal of the scenario).
Higher scores on the MASC indicate better performance, and are
reported here by the average score across each Likert scale.

The UCSD Performance-based Skills Assessment (UPSA;
Patterson et al., 2001) is a measure of functional capacity and as-
sesses five skills necessary for community functioning: general
organization, finance, social/communications, transportation, and
household chores. The UPSA involves role-play tasks that are sim-
ulations of events that participants may encounter in the commu-
nity. For example, in one task, participants are asked to
demonstrate how they would leave a voicemail message for their
doctor asking to reschedule their medical appointment for the
following day. Higher scores on the UPSA indicate better

Table 1
Participant demographics and tests for differences between the schizophrenia and non-clinical control samples.

Group

Schizophrenia
(n ¼ 160)

Control
(n ¼ 58)

Test for differences

Age 41.69 (12.29) 42.74 (10.90) t ¼ 0.58, p ¼ 0.57
Education (years) 12.45 (1.73) 14.29 (2.00) t ¼ -6.22, p < 0.001***
Gender Х2 ¼ 2.49, p ¼ 0.12
Male 117 (73.1%) 36 (62.1%)
Female 43 (26.9%) 22 (37.9%)

Race Х 2 ¼ 3.68, p ¼ 0.45
White 74 (46.3%) 35 (60.3%)
Black 72 (45.0%) 19 (32.8%)
Asian 7 (4.4%) 2 (3.4%)
Multi-Racial 7 (4.4%) 2 (3.4%)

Marital Status Х2 ¼ 38.77, p < 0.001***
Married 9 (5.6%) 21 (36.2%)
Single/Never Married 122 (76.2%) 19 (32.8%)
Divorced 25 (15.6%) 14 (24.1%)
Widowed 1 (0.6%) 1 (1.7%)
Separated 3 (1.9%) 3 (5.2%)

Previous hospitalizations 7.81 (10.19) e e

Age at first hospitalization 23.83 (7.69) e e

AIHQ self-report
Ambiguous items 42.66 (12.45) 33.84 (10.48) t ¼ 4.81, p < 0.001***
Accidental items 33.38 (11.54) 27.31 (9.41) t ¼ 3.95, p < 0.001***
Total 76.04 (21.38) 61.16 (18.01) t ¼ 5.12, p < 0.001***

AIHQ hostility bias
Ambiguous items 10.71 (3.31) 8.82 (2.42) t ¼ 4.57, p < 0.001***
Accidental items 7.48 (2.57) 6.96 (1.68) t ¼ 1.74, p ¼ 00.08
Total 18.11 (4.66) 15.78 (3.14) t ¼ 4.20, p < 0.001***

AIHQ aggression bias
Ambiguous items 9.43 (1.99) 9.42 (1.35) t ¼ 0.02, p ¼ 0.99
Accidental items 9.48 (3.14) 9.49 (2.79) t ¼ -0.02, p ¼ 00.99
Total 18.92 (4.23) 18.91 (3.43) t ¼ 0.00, p ¼ 00.99

Symptoms
BPRS Positive 2.42 (1.01) e e

BPRS Depression 2.16 (1.04) e e

BPRS Negative 1.92 (0.94) e e

BPRS Agitation 1.52 (0.61) e e

BPRS Hostility/Suspiciousness 6.13 (2.59) e e

BPRS Total 48.23 (14.17) e e

Functional outcome
MASC 3.53 (0.43) e e

RFS 16.66 (4.85) 24.83 (3.23) t ¼ -14.25, p < 0.001***
UPSA-B 0.72 (0.14) e e

Note: Hospitalization data beyond those collected related to inclusion and exclusion criteria were not collected in the control group. In the control sample, sample size for
analyses including the accidental items, n ¼ 57. In the schizophrenia sample, sample sizes are consistent with the following: AIHQ (n ¼ 160), RFS (n ¼ 158), UPSA (n ¼ 155),
MASC (n ¼ 150), BPRS (n ¼ 159).
BPRS¼ The Brief Psychiatric Rating Scale Expanded; UPSA¼UCSD Performance-based Skills Assessment, RFS¼ Role Functioning Scale, MASC¼Maryland Assessment of Social
Competence.
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performance across the five general skill areas.

2.3. Procedure

Advanced graduate students and staff with experience working
with individuals with schizophrenia conducted all assessments
with participants at the two sites involved with the SCAF study: the
University of North Carolina at Chapel Hill and the University of
California Los Angeles via the VA Greater Los Angeles Healthcare
System. A subset of twenty-five participants with schizophrenia
(n¼ 25) and twenty five controls (n¼ 25) was randomly selected to
test inter-rater reliability for the rater-scored items. For all sub-
scales (hostility bias in ambiguous items, hostility bias in accidental
items, aggression bias in ambiguous items and aggression bias in
accidental items) intraclass coefficients were good (ICCs > 0.80).

2.4. Data analytic plan

The present study examined the following psychometric prop-
erties of the AIHQ: First, reliability was assessed in two ways: (1)
examination of internal consistency through examination of
Cronbach's alphas, and (2) test-retest reliability through Pearson's
correlations for each AIHQ subscale at baseline and follow-up.
Second, group differences were each examined in a 2 # 2 MAN-
OVA examining blame score, hostility bias, and aggression bias as a
function both of group and type of scenario (i.e. accidental or
ambiguous). It was hypothesized that participants with schizo-
phrenia would demonstrate an elevated hostile attribution bias on
all subscales; no hypothesis was made for an interaction between
group and scenario type. Third, convergent and discriminant val-
idity were examined as Pearson correlations between AIHQ totals
and the Hostility/Suspiciousness factor of the BPRS (convergent
validity, significant relationship hypothesized) as well as the WRAT
(discriminant validity analysis, no significant relationship hypoth-
esized). Fourth, in order to examine external validity, Pearson cor-
relations between AIHQ totals and all outcomes e functional
capacity (MASC, UPSA-B) and role functioning (RFS) e were
examined and hypothesized to be significant. In addition to these
Pearson correlations, consistent with previous findings (Kalin et al.,
2015), we examined whether the AIHQ might contribute to pre-
dictions of role functioning from assessments of social competence.
Finally, we examined value of specific versions of the scale in pre-
dicting convergent and external validity outcomes, including (1)
the value of the accidental self-report items above and beyond the
ambiguous self-report items (i.e. the ten-scenario item AIHQ vs. the
five-scenario item AIHQ) and (2) the added value of the rater-
scored items beyond the self-report item totals (in the ten-
scenario item version of the AIHQ). These analyses are conducted
as hierarchical linear regressions of each added scale to all external
and convergent validity outcomes controlling for the shorter
version of the scale in each analysis.

3. Results

3.1. Reliability

With regard to internal consistency (Table 2), in both patient
and control group samples, the blame score total had good to
excellent internal consistency in both ambiguous and accidental
scenarios, as well as combined across item scenario type. The rater-
scored items, however, demonstrated reduced internal consistency,
as the hostility and aggression biases had poor to fair internal
consistency in both groups in both item scenario type conditions
and combined total. These values were higher in the patient group
than the control group, but still did not achieve psychometric

standards for appropriate internal consistency for research tools
(Nunnally, 1967; Pinkham et al., 2016). Following Pinkham and
colleagues’ psychometric evaluation in SCOPE, defining good test-
retest reliability as falling within the range of 0.6e0.8, the blame
score total demonstrated good test-retest reliability in all item
scenarios. The rater-scored items, however, did not reach this
standard (with the exception of the hostility bias in accidental
scenarios). When combining the ambiguous and accidental sce-
nario items, all test-retest correlations as well as internal consis-
tency coefficients increased, as all test-retest reliability estimates
ranged from good to excellent. Test-retest analyses could not be
conducted on the control group as these individuals did not attend
a follow-up visit.

3.2. Group differences

Amixed-model MANOVAwas conducted to examine differences
in AIHQ scores between groups (schizophrenia or non-patient
control), as well as item type (ambiguous items or accidental
items). First, in the self-report items, there was a significant effect
for item-type condition, [F (1, 216) ¼ 99.25, p < 0.001, h2p ¼ 0.32]
such that ambiguous scenarios (M ¼ 40.32, SD ¼ 12.56) were rated
significantly more hostile and blameworthy than accidental sce-
narios (M¼ 31.77, SD¼ 11.32). There was also a significant effect for
group [F (1, 216)¼ 22.36, p < 0.001, h2p ¼ 0.09], as participants with
schizophrenia (M ¼ 76.04, SD ¼ 21.38) rated all scenarios as more

Table 2
AIHQ scale reliability for the blame score (self-report) and hostility and aggression
biases (rater-scored) in both patient and control groups with regard to test-retest
reliability, inter-rater reliability, and internal consistency.

Reliability

Test-retest
reliability
(r)

Interna
consistencyl (a)

Accidental scenarios
Patients
Blame score 0.67*** 0.85
Hostility bias 0.70*** 0.64
Aggression bias 0.53*** 0.60
Controls
Blame score - 0.86
Hostility item e 0.29
Aggression item e 0.52

Ambiguous scenarios
Patients
Blame score 0.76*** 0.86
Hostility bias 0.59*** 0.52
Aggression bias 0.53*** 0.55
Controls
Blame score - 0.87
Hostility bias e 0.28
Aggression bias e 0.25

Ambiguous þ Accidental scenarios
Patients
Blame score 0.82*** 0.90
Hostility bias 0.71*** 0.63
Aggression bias 0.60*** 0.66
Controls
Blame score - 0.92
Hostility bias e 0.36
Aggression bias e 0.54

Note: In the schizophrenia sample, sample sizes are consistent with the following:
AIHQ accidental and ambiguous (n ¼ 160), RFS (n ¼ 158), UPSA (n ¼ 155), MASC
(n¼ 150), BPRS (n¼ 159). When controlling for theWRAT, the relationship between
the AIHQ blame score for patients and the BPRS factor was reduced to non-
significant. All other significant relationships remained so after controlling for
WRAT.
***p < 0.001, **p < 0.01, *p < 0.05, ^p < 0.10.
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hostile and blameworthy than did controls (M ¼ 61.16, SD ¼ 18.01).
The interaction (clinical group x item type total) was a non-
significant trend, [F (1, 216) ¼ 2.99, p ¼ 0.09, h2p ¼ 0.01]; differ-
ences between ambiguous and accidental item totals were
numerically larger for participants with schizophrenia
(Mdifference ¼ 9.28, SD ¼ 10.94) compared to controls
(Mdifference ¼ 6.53, SD ¼ 8.52).

With regard to the rater-scored hostility bias item, there was a
significant effect for scenario type [F (1, 214) ¼ 108.29, p < 0.001,
h2p ¼ 0.34] such that ambiguous scenarios (M ¼ 10.71, SD ¼ 3.31)
elicited more hostile attributions than did accidental scenarios
(M ¼ 7.28, SD ¼ 2.22). There was also a significant effect for group,
[F (1, 213) ¼ 12.41, p ¼ 0.001, h2p ¼ 0.06], as schizophrenia group
participant responses (M ¼ 18.11, SD ¼ 4.66) were rated as more
hostile than non-patient controls (M ¼ 15.78, SD ¼ 3.14). The
interaction of group x item type was also significant, [F (1,
213) ¼ 8.44, p ¼ 0.004, h2p ¼ 0.04], indicating that differences be-
tween ambiguous and accidental item totals were larger among
participants with schizophrenia (Mdifference ¼ 3.31, SD ¼ 3.39) than
controls (Mdifference ¼ 1.86, SD ¼ 2.74).

With regard to the rater-scored aggression bias item, there was
no significant effect for scenario type [F (1, 214) ¼ 0.07, p ¼ 0.79,
h2p¼ 0.00] group, [F (1, 213)¼ 0.00, p¼ 0.99, h2p¼ 0.00], or group x
item type interaction, [F (1, 213) ¼ 0.00, p ¼ 0.97, h2p ¼ 0.00. Means
are presented in Table 1.

3.3. Convergent and discriminant validity

Regarding convergent validity there was a significant positive
correlation between the Hostility/Suspiciousness factor of the BPRS
and the blame score in ambiguous scenarios (Table 3). Therewas no
relationship of this factor with hostility bias or aggression bias in
either scenario type total or the blame score in accidental scenarios.
When combining total scores on each item across ambiguous and
accidental scenarios, only the blame score was significantly related
to the BPRS Hostility/Suspiciousness factor. With regard to
discriminant validity, in patients, higher blame scores across both
item scenario types, as well as elevations in hostility and aggression
bias in accidental scenarios were associated e though modestly e
with poorer performance on the WRAT.

3.4. External validity

Correlations were computed between the AIHQ andmeasures of

functional capacity and role functioning. As shown in Table 3, for
the blame score, a greater tendency to blame others in ambiguous
situations was associated with poorer functional capacity on the
UPSA, while blaming others in accidental situations was associated
with poorer scores on both measures of functional capacity.
Combining all items across scenario type, the blame score was
associated with all outcome measures with the exception of role
functioning. With regard to the hostility bias, an increased ten-
dency to interpret others’ actions as hostile in ambiguous scenarios
was related to role functioning, while doing so in accidental sce-
narios or across all scenarios was related to both measures of
functional capacity and role functioning. Generating hypothetical
aggressive responses (aggression bias) in response to both ambig-
uous and accidental scenarios (and combined total) was related to
one measure of role functioning. Given the results of discriminant
validity analyses, we repeated the external validity analyses con-
trolling for WRAT total score. The results were unchanged.

3.5. Incremental validity of the accidental subscale and rater-scored
items

To evaluate whether the addition of the accidental scenario
items added incremental validity to the self-report items of the
AIHQ, we examined model improvement adding accidental sub-
scale items beyond ambiguous items for convergent and external
validity markers (Table 4). Using hierarchical linear regression,
accidental blame score totals were entered at a step following
ambiguous blame score totals. Indeed, accidental items signifi-
cantly improved models predicting both measures of functional
capacity, the MASC (DR2 ¼ 0.04, p ¼ 0.016) as well as the UPSA-B
(DR2 ¼ 0.09, p < 0.001).

Based on these results in support of expanding the scale to
include accidental in addition to ambiguous scenarios, we followed
a similar procedure to examine the added value of the rater-scored
items, the hostility bias and aggression bias. While entering both of
these values after first entering the blame score total improved the
model predicting the RFS significantly (DR2 ¼ 0.06, p ¼ 0.01), the
other three models were not significant.

3.6. Predicting functioning together with AIHQ

Finally, we sought to examine whether the full-length AIHQ
improved predictions of real-world functioning above and beyond
social competence (Table 5). At the first step, the MASC and

Table 3
Convergent, discriminant and external validity analyses, measured as Pearson correlations of AIHQ blame scores (self-report) and hostility and aggression biases (rater-scored)
with measures of symptoms and functioning (in the schizophrenia sample only).

Verbal Intelligence Psychiatric Symptoms Functional Outcome

WRAT Total BPRS Host./Susp. MASC Total RFS Total UPSA-B Total

Ambiguous scenarios
Blame score -0.17* 0.17** -0.12 -0.04 -0.27**
Hostility bias -0.07 0.09 -0.11 -0.18* -0.13
Aggression bias -0.11 -0.08 -0.12 -0.02 -0.21**
Accidental scenarios
Blame score -0.21** 0.12 -0.23** -0.14^ -0.40***
Hostility bias -0.19* 0.02 -0.23** -0.19* -0.33***
Aggression bias -0.16* 0.04 -0.08 -0.12 -0.24**
Ambiguous þ Accidental scenarios
Blame score -0.21** 0.16* -0.19* -0.09 -0.37***
Hostility bias -0.13 0.06e0.21* -0.26** -0.26**
Aggression bias -0.17* -0.01 -0.11 -0.10 -0.28***

Note: In the schizophrenia sample, sample sizes are consistent with the following: AIHQ accidental and ambiguous (n ¼ 160), RFS (n ¼ 158), UPSA (n ¼ 155), MASC (n ¼ 150),
BPRS (n ¼ 159). When controlling for the WRAT, the relationship between the AIHQ blame score for patients and the BPRS factor was reduced to non-significant. All other
significant relationships remained so after controlling for WRAT.
***p < 0.001, **p < 0.01, *p < 0.05, ^p < 0.10.
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significantly predicted RFS total scores, F (2, 143) ¼ 16.57, p < 0.001,
R2 ¼ 0.10, the addition of the AIHQ totals (combined across scenario
type, blame, hostility and aggression scale), did not improve the
model, DR2 ¼ 0.06, p ¼ 0.02.

4. Discussion

Based on the results of this study, the AIHQ appears to be
appropriate for use for individuals with schizophrenia, and further,
its psychometric characteristics can be strengthened with measure
modification. In particular, the present study supports the inclusion
of blame score items related to both ambiguous and accidental
scenarios, but provides mixed evidence for the continued inclusion
of the rater-scored hostility and aggression biases, as the modest
gains provided by these items may not justify additional time
added by their administration and scoring. The AIHQ blame score
showed good internal consistency among both participants with
schizophrenia and controls, while the rater-scored items had lower
internal consistency coefficients in both groups. Also, while test-
retest reliability coefficients were sufficient for both blame score
and rater-scored items, they were lower among hostility and
aggression biases. These findings are consistent with previous
concerns about the internal consistency and stability over time of
rater-scored items of the AIHQ (Pinkham et al., 2016). With regard

to group differences, in general, participants with schizophrenia
demonstrated an elevated hostile attribution bias on the AIHQ
compared to controls, and particularly in ambiguous, rather than
accidental self-report and hostility bias items.

Convergent validity analyses were consistent with previous
studies (An et al., 2010; Buck et al., 2016; Combs et al., 2009;
Mancuso et al., 2010) and showed that self-reported blame score
is related to clinically-rated hostility and suspiciousness, while
rater-scored hostility and aggression were not. Discriminant val-
idity results revealed that the AIHQ was modestly related to a brief
measure of premorbid verbal intelligence. On one hand, this ap-
pears a limitation for discriminant validity, which contradicts pre-
vious work (Mehta et al., 2014). On the other hand, social cognition
and neurocognition have some shared variance (Fett et al., 2011;
Pinkham et al., 2016). Finally, external validity analyses show a
significant relationship of blame score and rater-scored items to
functional capacity and role functioning, and these relationships
persisted while controlling for verbal intelligence. The AIHQ also
added variance to predictions of role functioning from measures of
social competence, however, as has been shown with other skill-
based domains of social cognition (Kalin et al., 2015). This sug-
gests that e differs from the SCOPE results (Pinkham et al., 2016) e
similar to other domains of social cognition (e.g. theory of mind,
emotion processing), attributional style might predict functioning
independent of neurocognition.

The present study specifically examines ways to improve the
scale that might address previously identified limitations (Pinkham
et al., 2016). In particular, incremental validity analyses suggest that
extending the scale to include both ambiguous and accidental
scenario items provides the scalewith stronger relationships to two
measures of functional capacity. This extension of the scale could be
executed simply and without additional training. The rater-scored
items present a more complicated question. On one hand, we
found that rater-scored items are significantly but modestly related
to community role functioning when controlling for self-report
items; they also improve models predicting role functioning from
assessments of social competence. On the other hand, these items
are more cumbersome as they require additional time for both
rating and training of raters. They also present with lower internal

Table 4
Incremental validity analyses examining relationships of symptoms and functional outcome with (1) self-report items in accidental scenarios controlling for ambiguous
scenarios, and (2) rater-scored items controlling for self-report items.

Psychiatric Symptoms Functional Outcome

BPRS Total MASC Total RFS Total UPSA-B Total

B SE b B SE b B SE b B SE b

Accidental scenarios, controlling for ambiguous
Step 1e Ambiguous scenarios
Blame score, Ambiguous 0.21 0.09 0.19* "0.00 0.00 0.12 "0.01 0.03 "0.04 ¡0.00 0.00 ¡0.27**

(R2 ¼ 0.04, p ¼ 0.02)* (R2 ¼ 0.01, p ¼ 0.15) (R2 ¼ 0.00, p ¼ 0.66) (R2 ¼ .07, p ¼ 0.001)**
Step 2e Accidental scenarios
Blame score, Ambiguous 0.09 0.11 0.08 0.00 0.00 0.02 0.03 0.04 0.07 "0.00 0.00 "0.05
Blame score, Accidental 0.23 0.12 0.19^ ¡0.01 0.00 ¡0.24* "0.07 0.04 "0.18^ ¡0.00 0.00 ¡0.37***

(DR2 ¼ 0.02, p ¼ 0.05)ˆ (DR2 ¼ .04, p ¼ 0.016)* (DR2 ¼ 0.02, p ¼ 0.08)̂ (DR2 ¼ .09, p < 0.001)***

Rater-scored items, controlling for blame score self-report (combined ambiguous and accidental items)
Step 1e Self-report items
Blame score, total 0.15 0.05 0.22** ¡0.00 0.00 ¡0.20** "0.03 0.02 "0.12 ¡0.00 0.00 ¡0.36***

(R2 ¼ .05, p ¼ 0.005)** (R2 ¼ .04, p ¼ 0.016)** (R2 ¼ 0.02, p ¼ 0.14) (R2 ¼ .13, p < 0.001)***
Step 2eRater-scored items
Blame score, total 0.18 0.06 0.27** "0.00 0.00 "0.11 0.01 0.02 0.04 ¡0.00 0.00 ¡0.28**
Hostility Bias "0.09 0.28 "0.03 "0.01 0.01 "0.15 ¡0.28 ¡0.10 ¡0.27** "0.00 0.00 "0.06
Aggression Bias "0.31 0.28 "0.09 "0.00 0.01 "0.04 "0.06 0.10 0.05 "0.00 0.00 "0.14

(DR2 ¼ 0.01, p ¼ 0.51) (DR2 ¼ 0.02, p ¼ 0.28) (DR2 ¼ 0.06, p ¼ 0.01)* (DR2 ¼ 0.02, p ¼ 0.18)

Note: All of the above analyses examine only the schizophrenia sample; sample sizes are consistent with the following: AIHQ accidental and ambiguous (n ¼ 160), RFS
(n ¼ 158), UPSA (n ¼ 155), MASC (n ¼ 150), BPRS (n ¼ 159).
***p < 0.001, **p < 0.01, *p < 0.05, ^p < 0.10.

Table 5
Hierarchical linear regression predicting role functioning from social competence
and AIHQ scale totals.

Variable B SE B b

Step 1e Social competence
MASC Total 3.61 0.89 0.32***

Step 2e AIHQ totals, all scales
MASC Total 3.08 0.89 0.27**
AIHQ Blame score, total "0.10 0.10 "0.09
AIHQ Hostility bias, total ¡0.27 0.10 ¡0.26**
AIHQ Aggression bias, total 0.02 0.02 0.08

Note: Sample size for this analysis¼ 148. R2¼ 0.10 (p < 0.001) for Step 1, DR2 ¼ 0.06
(p ¼ .02). Total model R2 ¼ 0.16, p < 0.001.
^p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001.
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consistency and test-retest reliability coefficients, are unrelated to
hostility and suspiciousness symptoms, and are no more related to
measures of functional capacity than the self-report alone.

This study has several limitations. First, order effects might have
affected results, as accidental items were always read after the
ambiguous items in the AIHQ. Second, the present study doesn't
compare the value of additional ambiguous items to the value of
additional accidental items, and it could be the case that additional
items of any variety improve psychometric characteristics of the
scale. Additional studies could examine additional kinds of items as
well, including AIHQ intentional scenarios, which were not
collected in the current study. Third, comparisons of convergent
relationships between the schizophrenia group and controls
weren't possible as the control group was not administered any
measure of hostility or paranoia.

Overall, the present study suggests that the AIHQ is a psycho-
metrically sound instrument of hostile attribution bias in schizo-
phrenia, however, should be administered with more self-report
items that vary across situational contexts. The expansion of self-
report items presents a low-cost and minimally burdensome way
to improve validity of the scale. Because the psychometric support
for the rater scores is moremixed, recommendations with regard to
these scales are more complicated. Rater-scored items can be used
in circumstances in which more fine-grained hostile attribution
measurement is desired by investigators and additional time and
resources are available. The present study provides information to
guide that choice.
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