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Impairments in social cognition have been documented in severe alcohol use disorder (SAUD) over the past two
decades. They have been linked with lower social functioning and poor treatment outcomes, illustrating their key
role in the disorder. However, studies investigating social cognition in SAUD have largely focused on emotional
decoding and theory of mind abilities, neglecting other important processes. We expand this line of research by
exploring the association between SAUD and hostile attributional biases (i.e., the tendency to attribute hostile
intentions to others), another clinically relevant subcomponent of social cognition. Thirty-five patients with
SAUD and thirty-five matched healthy controls completed the short version of the Ambiguous Intentions Hos
tility Questionnaire, a validated measure assessing participants’ perceived hostility, blame attribution and
aggression in relation to vignettes depicting social situations with negative outcomes and ambiguous intent.
Patients with SAUD attributed more hostile intentions to others than did healthy controls. Moreover, this hostile
attributional bias was associated with increased interpersonal problems in SAUD, as measured through the In
ventory of Interpersonal Problems. We thus evidence hostile attributional bias in SAUD and extend the growing
literature on social cognition impairments in this population. Furthermore, these findings corroborate the recent
proposal that patients with SAUD exhibit biases toward socially threatening information. The association be
tween hostile attributional bias and interpersonal problems suggests that targeting this bias in treatment may
reduce the relapse risk resulting from interpersonal deficits. Recommendations are made to further explore the
clinical relevance of hostile attributional bias in SAUD.

1. Introduction
Social cognition, globally referring to processes required to perceive,
interpret, and act upon social information (Green et al., 2008), has been
explored in severe alcohol use disorder (SAUD) during the last two de
cades (e.g., Le Berre, 2019). This literature shows that patients with
SAUD exhibit strong impairments in emotional facial expressions
decoding and Theory of Mind (see Bora and Zorlu, 2017; Castellano
et al., 2015; Onuoha et al., 2016 for recent meta-analyses). Importantly,
such impairments are of high clinical relevance since they are related to
real-life interpersonal problems (Kornreich et al., 2002) as well as higher
rates of treatment drop-out and relapse (Rupp et al., 2017; Sliedrecht
et al., 2019). Compromised social cognition may thus play a critical role
in SAUD by underlying social difficulties and poor treatment outcomes,
two major issues in this disorder.
The influential taxonomy proposed by Green and colleagues (2008)

identified five subcomponents of social cognition warranting consider
ation in psychiatric populations, namely 1) emotion decoding; 2) Theory
of Mind; 3) social perception; 4) social knowledge; and 5) attributional
bias. In the context of SAUD, the investigation of social cognition has
been largely circumscribed to the first two subcomponents, with some
preliminary results regarding social perception (Maurage et al., 2012;
Schmidt et al., 2016) and social knowledge (Amenta et al., 2013; Car
mona-Perera et al., 2014; Khemiri et al., 2012). Conversely, attribu
tional biases have never been explored in SAUD, thus restraining a
comprehensive understanding of social cognition profiles in this disor
der. Such attributional biases, and specifically the tendency to ascribe
hostile intentions to others in ambiguous situations with negative out
comes (i.e., hostile attributional bias; HAB), could be particularly rele
vant to SAUD. Indeed, HAB are known predictors of maladaptive
interpersonal functioning (Klein Tuente et al., 2019) and negative af
fects (Banks et al., 2018; Wang et al., 2019), which are common in SAUD
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2.2.3. Hostile attribution biases
The Ambiguous Intentions Hostility Questionnaire (Combs et al.,
2007a) constituted our experimental measure. Participants read vi
gnettes depicting social situations with negative outcomes (e.g., “You
walk past a bunch of teenagers at the mall and you hear them start
laughing”) and had to imagine themselves being the victims. They then
provided a written statement explaining the reasons behind the other
persons’ behavior and rated whether the behavior was intentional (1 ¼
“definitely no” to 6 ¼ “definitely yes”), how angry they would be (1 ¼
“not angry at all” to 5 ¼ “very angry”) and how much they would blame
the persons (1 ¼ “not at all” to 5 ¼ “very much”). A composite blame
score composed of these intentionality, anger and blame ratings was
computed. Finally, they wrote down how they would respond to the
situation. An independent research assistant coded the two written an
swers following the original procedures (Combs et al., 2007a), yielding a
hostility score (1 ¼ “not hostile at all” to 5 ¼ very hostile) for the first
answer and an aggression score (1 ¼ “not aggressive at all” to 5 ¼ “very
aggressive”) for the second one, these coded scores being used in the
present study. Following previous recommendations (Combs et al.,
2007b), we used a short version of the Ambiguous Intentions Hostility
Questionnaire composed by the 5 vignettes in which the intent of the
“perpetrators” was deemed ambiguous by a sample of 200 students, as
these are most sensitive to social cognition biases.

and are, in turn, related to higher relapse risk (Litt et al., 2000; Zywiak
et al., 2003).
The increased occurrence of HAB in SAUD would be consistent with
the proposal that patients with SAUD display cognitive biases toward
social threat signals (e.g., hostility cues), which might lead them to
interpret ambiguous social situations as negative, ultimately reducing
social functioning (Pabst et al., 2020). Indirect support for the presence
of such HAB in SAUD comes from emotion decoding studies, that
showed a tendency to over-detect hostile emotions such as anger, disgust
or contempt in faces actually depicting non-hostile negative (sadness) or
even neutral emotions (Freeman et al., 2018; Frigerio et al., 2002;
Maurage et al., 2009; Philippot et al., 1999). Yet, these effects might
stem from more fundamental deficits in emotion recognition and
therefore do not constitute definite proof for HAB in SAUD. A recent
study also reported negatively biased interpretations of social scenarios
in polysubstance abusers (Beard et al., 2019), but the specific association
between SAUD and HAB remains unexplored.
The present study addresses this issue by directly testing the presence
and extent of HAB in SAUD. We used the Ambiguous Intentions Hostility
Questionnaire (Combs et al., 2007a), which explicitly requires partici
pants to provide causal explanations for people’s behavior in realistic
social scenarios with negative outcomes. We also explored potential
associations between HAB, interpersonal problems and clinical factors
in SAUD.

2.3. Data analytic plan

2. Material and methods

Group differences were explored using chi-squared tests for gender
and independent samples t-tests (Welch’s degrees of freedom correction
was applied in cases of unequal variances) for all other sociodemographic, psychopathological, interpersonal problems and experi
mental variables. Cohen’s ds were computed for group-differences in
experimental variables. Complementary analyses explored the associa
tions of attribution scores with psychopathological, interpersonal
problems and clinical variables (number of previous detoxifications,
SAUD duration and number of alcohol units consumed daily before
detoxification) within the SAUD group using bivariate Pearson’s corre
lations. Finally, we tested for the confounding effect of variables that (1)
significantly differed between groups, and (2) significantly correlated
with experimental measures in either group, by individually including
them, along with group (dummy coded) in a multiple linear regression
model predicting experimental measures. This parsimonious datadriven strategy was preferred over more common approaches simulta
neously including all potential confounders in a single model because
such approaches require larger sample sizes and are likely to strongly
compromise the construct validity of SAUD, limiting inferences about
this population (Miller and Chapman, 2001).

2.1. Participants
Thirty-five patients diagnosed with SAUD following DSM-5 criteria,
who were in the third week of their detoxification stay (St Luc University
Hospital, Brussels, Belgium), and thirty-five healthy controls partici
pated in the study. Patients with SAUD had abstained from alcohol for at
least 14 days, and were free of psychiatric comorbidity, as assessed by
the MINI (Sheehan et al., 1998), except for nicotine dependence.
Healthy controls had no history of psychiatric disorder or substance
abuse, except for nicotine dependence, and had a score lower than 8 at
the Alcohol Use Disorders Identification Test (Saunders et al., 1993),
indicating low-risk alcohol consumption. Twenty-four patients with
SAUD still received low doses of benzodiazepines (mean ¼ 17.57 mg
diazepam/day, SD ¼ 14.87). Major medical problems, neurological
disorders and other substance abuse constituted exclusion criteria. The
study was approved by the ethical board of the local medical school and
was conducted in compliance with the Declaration of Helsinki. Study
objectives were disclosed to the participants before participation and
they all provided written informed consent. This study was part of a
larger collaborative project exploring social cognition in SAUD (e.g.,
Maurage et al., 2016).

3. Results
3.1. Socio-demographic, psychopathological and interpersonal problems
variables (Table 1)

2.2. Measures and procedure

Groups did not differ regarding age [t (68) ¼ 1.18, p ¼ 0.24] or
gender [X2 (1) ¼ 2.06, p ¼ 0.15], but patients with SAUD presented
lower education level (i.e., education years since starting primary
school) [t (68) ¼ 3.34, p ¼ 0.001]. We therefore explored the association
between education and experimental measures in the complementary
analyses. Patients with SAUD also had higher depression [t (44.20) ¼
5.79, p < 0.0001], state anxiety [t (48.95) ¼ 3.71 p ¼ 0.0005], trait
anxiety [t (68) ¼ 4.07, p ¼ 0.0001] and interpersonal problems (all ts >
2.90, all ps < .005) scores (total score and every subscore, except dif
ficulty being assertive [t (68) ¼ 1.66, p ¼ 0.10]).

2.2.1. Psychopathology
Depression and anxiety symptoms were respectively assessed with
the Beck Depression Inventory (Beck and Steer, 1987) and the
State-Trait Anxiety Inventory (Spielberger et al., 1983).
2.2.2. Interpersonal problems
The Inventory of Interpersonal Problems (Horowitz et al., 1988)
evaluated participants’ difficulties during social interactions. Re
spondents rated a list of 127 social behaviors, either presented as being
difficult to perform or used too often, on a 4-point Likert scale (1 ¼ “This
problem does not apply to me at all” to 4 ¼ “This problem totally applies
to me”). A mean total score was computed, along with 6 subscores:
difficulty being assertive/sociable/submissive/intimate, and excessive
feeling of responsibility/self-control.

3.2. Experimental measures
Patients with SAUD attributed more hostile intentions in ambiguous
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3.3. Complementary analyses (Table 2)

Table 1
Socio-demographic, psychopathological, alcohol-related and experimental
measures among participants with severe alcohol use disorder (SAUD) and
healthy control participants (HC): mean (SD).
SAUD (n ¼ 35)

HC (n ¼ 35)

Socio-demographic measures
Gender ratio (M/F)
Age
Education level (in years)

21/14
47.91 (10.40)
7.86 (1.99)

15/20
45.06 (9.91)
9.40 (1.88)

Psychopathological measures
BDIa
STAI-Ab
STAI-Bb

10.42 (7.66)
39.43 (14.87)
47.26 (11.82)

2.37 (3.00)
29.09 (7.16)
36.74 (9.68)

Alcohol consumption measures
AUDIT
Number of previous detoxifications
SAUD duration
Number of alcohol units per day

/
0.71 (0.79)
8.20 (7.09)
21.49 (10.63)

3.20 (1.73)
/
/
2.66 (1.98)

Interpersonal problems
Total
Difficulty being Assertive
Difficulty being Sociable
Difficulty being Submissive
Difficulty being Intimate
Excessive feeling of Responsibility
Excessive feeling of Selfcontrol

1.56 (0.48)
1.67 (0.59)
1.63 (0.72)
1.51 (0.60)
1.36 (0.77)
1.93 (0.83)
1.24 (0.50)

1.05 (0.50)
1.41 (0.73)
1.12 (0.69)
1.01 (0.55)
0.63 (0.53)
1.37 (0.80)
0.65 (0.47)

Attributional biases
Hostility
Aggression
Blame

1.75 (0.65)
1.83 (0.45)
2.06 (0.65)

1.30 (0.30)
1.73 (0.18)
2.15 (0.37)

3.3.1. Education
There was a negative correlation between education and hostility
scores in SAUD [r (33) ¼ -0.44, p ¼ 0.008]. The group effect on hostility
scores remained significant after controlling for education (p ¼ 0.016).
3.3.2. Psychopathological variables
State anxiety was correlated with hostility scores in SAUD [r (33) ¼
0.34, p ¼ 0.044]. No other correlation reached significance (all ps >
0.14). The group effect on hostility scores remained significant after
controlling for state anxiety (p ¼ 0.018).
3.3.3. Clinical variables
No significant correlations were found between alcohol consumption
factors and hostility scores (all ps > .21).
3.3.4. Interpersonal problems
In SAUD, hostility scores were correlated with the excessive feelings
of responsibility subscore [r (33) ¼ 0.49, p ¼ 0.003]. There was also a
trend-level association between hostility scores and the “difficulty being
submissive” subscore [r (33) ¼ 0.29, p ¼ 0.09]. No other correlation
reached significance (all ps > 0.17). The group effect on hostility scores
remained significant after controlling for excessive feeling of re
sponsibility (p ¼ 0.01).
4. Discussion
We assessed the presence and extent of HAB in SAUD, and showed
that patients with SAUD attribute more hostile intentions to others in
ambiguous social situations. This constitutes a direct evidence of HAB in
SAUD and extends the growing literature on social cognition in SAUD to
the previously unexplored attributional bias subcomponent. These
findings also complement previous emotion recognition studies sug
gesting an over-detection of social threat in SAUD, and reinforce the
proposal that patients with SAUD process ambiguous social situations in
a threatening/hostile way (Pabst et al., 2020). Furthermore, the positive
association between state anxiety and HAB suggests that patients with
SAUD may be especially prone to display HAB in stressful situations.
The results regarding associations of HAB with interpersonal prob
lems are mixed. On the one hand, HAB was correlated, although only at
a trend level, with the difficulty being submissive subscore, such that
patients with higher HAB scored higher on items such as “I get angry too
easily”, “I get irritated or annoyed too easily” or “I quarrel too often with
people”. This is consistent with established links between HAB, anger
and aggression (Klein Tuente et al., 2019; Wang et al., 2019), and sug
gests that HAB may be an important mechanism in SAUD-related
interpersonal conflicts. On the other hand, despite attributing more
hostility to others, patients with SAUD did not report attributing more
blame or reacting more aggressively than healthy controls. Social
desirability and/or difficulty accessing present anger feelings in patients
with SAUD (Park et al., 2016) may explain these findings. Alternatively,
perceiving hostility in others may lead some patients to think that they
have wronged them, generating feelings of guilt rather than anger. This
is supported by the positive association found between hostility scores
and the excessive feeling of responsibility subscore, encompassing items
such as “I feel too guilty for what I have done” or “Disappointing others
preoccupies me a lot”, and aligns with studies showing higher
guilt-proneness in SAUD (Grynberg et al., 2017). As guilt is associated
with psychological distress and attempts to “repair” the damage caused
(Tangney et al., 2006), the joint presence of HAB and guilt may heighten
the frequency of negative affect and awkward interpersonal situations,
ultimately fostering relapse (Sliedrecht et al., 2019; Zywiak et al., 2003).
More work is needed to clarify the association between HAB and specific
subcomponents of interpersonal problems in SAUD. Moreover, future
studies should explore the link between HAB and SAUD patient’s

Significant group differences are in bold text.
a
BDI ¼ Beck Depression Inventory (Beck and Steer, 1987).
b
STAI ¼ State (A) and Trait (B) Anxiety Inventory (Spielberger et al., 1983).
Table 2
Correlations (Pearson’s r and p-value) between hostility scores and sociodemographic, psychopathological as well as alcohol-related measures among
patients with severe alcohol use disorder (SAUD) and healthy control partici
pants (HC).

Socio-demographic measures
Education level (in years)

SAUD (n ¼ 35)

HC (n ¼ 35)

r

r

p
0.44

0.008**

p
0.34

Psychopathological measures
BDIa
STAI-Ab
STAI-Bb

0.25
0.34
0.25

0.14
0.04*
0.14

0.20
0.29
0.25

Alcohol consumption measures
Number of previous detoxifications
SAUD duration
Number of alcohol units per day

0.22
0.14
0.13

0.21
0.44
0.47

/
/
/

Interpersonal problems
Total
Difficulty being Assertive
Difficulty being Sociable
Difficulty being Submissive
Difficulty being Intimate
Excessive feeling of Responsibility
Excessive feeling of Selfcontrol

0.16
0.02
0.12
0.29
0.23
0.49
0.23

0.34
0.90
0.50
0.09
0.18
0.003**
0.18

0.17
0.16
0.09
0.14
0.24
0.25
0.22

0.046*
0.25
0.10
0.14

0.32
0.35
0.57
0.40
0.17
0.15
0.20

*p < 0.05, **p < 0.01.
a
BDI ¼ Beck Depression Inventory (Beck and Steer, 1987).
b
STAI ¼ State (A) and Trait (B) Anxiety Inventory (Spielberger et al., 1983).

scenarios than healthy controls [t (47.74) ¼ 3.76, p ¼ 0.0005, d ¼ 0.90].
No group differences were observed regarding aggression [t (44.83) ¼
1.25, p ¼ 0.22, d ¼ 0.30] or blame [t (53.94) ¼ -0.77, p ¼ 0.44, d ¼
0.18] scores (Fig. 1). Therefore, complementary analyses were con
ducted on hostility scores only.
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Fig. 1. Mean hostility, aggression and blame scores in patients with severe alcohol use disorder (SAUD) and healthy control participants (HC).
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