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Hostile attributional biases (HAB) are implicated in several interpersonal andmental health problems. These
problems have been shown to be present also in French-speaking areas. However, French-validated
assessments of HAB are few and present important limitations that hinder their wide adoption by researchers
and health professionals. We therefore developed a French version of the Word Sentence Association
Paradigm–Hostility (WSAP-H), which is a short, easy to administer, and relatively implicit measure of
HAB. We then conducted a psychometric study in an online community sample of 315 individuals.
Replicating previous validation studies, we found the scores of the French WSAP-H to be internally
consistent (α = 0.81; ω = 0.84), and we provided factorial (one-factor structure), convergent (significant
correlations with another HAB measure, as well as with theoretically related constructs of anger and
hostility), and discriminant (low or nonsignificant correlations with negative mood) evidence supporting the
validity of WSAP-H scores as measures of HAB. Going beyond previous results, we further showed that
these HAB scores (a) demonstrate acceptable test–retest reliability (r = 0.77) and stability (nonsignificant
and small [d = 0.21] changes at the group level) at 8 weeks interval, (b) relate to self-reported interpersonal
problems, and (c) are distinct from a more general tendency to make negative attributions. The scores of the
FrenchWSAP-H thus constitute a reliable and valid measure of HAB, supporting the usefulness of this tool
in research and intervention settings.

Public Significance Statement
Hostile attributional biases are tendencies to interpret ambiguous social situations as hostile, which
affect relationships and mental health. It is thus crucial for researchers and clinicians to be able to
evaluate them. However, French assessment tools are few and present problems that limit their
usefulness. We addressed this problem by developing and making publicly accessible a French version
of the Word Sentence Association Paradigm–Hostility, which is a short and easy-to-use assessment of
hostile attributional biases.
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Hostile attributional biases (HAB) are information-processing
distortions leading individuals to interpret others’ actions (e.g.,
someone bumps into you in the street) as being intentional and
hostile, despite the lack of supporting evidence (Crick&Dodge, 1994).
These biases constitute critical processes in aggression (Crick &

Dodge, 1994) and are linked to its affective (i.e., anger), cognitive (i.e.,
hostility, namely negative beliefs and attitudes towards others), and
behavioural (i.e., aggressive behaviour) components (Dillon et al.,
2016; Klein Tuente et al., 2019). HAB further relate to increased
loneliness and social isolation levels (Okruszek et al., 2021),
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highlighting their role in interpersonal problems beyond aggression.
In addition, several psychiatric disorders (e.g., Pabst et al., 2020;
Smith et al., 2016) are marked by heightened HAB. Interventions
targeting HAB have hence been developed in various populations,
yielding encouraging outcomes (e.g., Osgood et al., 2021).
Given the wide relevance of HAB for understanding, detecting, and

alleviating interpersonal problems and psychopathology, it is essential
that researchers and clinicians of all linguistic backgrounds can validly
assess this construct. French ranks among the most spoken languages
worldwide, and the problems associated with HAB were shown to be
also present in French-speaking areas (e.g., aggression in intimate
relationships is frequent in France, Lollivier & Soullez, 2015, and
Canada, Conroy et al., 2019). Despite this, French HAB assessments
are currently few. We are only aware of French versions of the
Ambiguous Intentions Hostility Questionnaire (AIHQ; Gourlay et al.,
2022; original version: Combs et al., 2007) and the Social Information
Processing–Attribution and Emotional Response Questionnaire (SIP-
AEQ; Gagnon et al., 2015; original version: Coccaro et al., 2009).
Although valuable, these instruments have relatively low content
coverage of ambiguous situations, where HAB can be meaningfully
measured. Moreover, their full versions are lengthy (48 or more
ratings/answers). The AIHQ further requires external evaluators to
code responses to open questions to compute its main HAB index
(i.e., hostility score), which has very low internal consistency. Of note,
this limitation does not apply to blame score (see theMethod section),
which is calculated exclusively based on self-report ratings in the
AIHQ and represents a suitable alternative HAB index (Buck et al.,
2017). Finally, and centrally, both instruments are explicit measures
that directly instruct participants to reflect on others’ intentions, which
increases the risk of social desirability interference and neglects the
largely spontaneous and automatic nature of HAB.
The Word Sentence Association Paradigm–Hostility (WSAP-H;

Dillon et al., 2016) is a viable alternative to evaluate HAB. Its
completion is rapid (5min), yet it covers a broad range of 16 situations.
It presents ambiguous social sentences in association with hostile or
benign words and requires participants to rate the extent to which the
sentence–word pairs are related. HAB indices are exclusively derived
from participants’ ratings, eliminating the need for external evaluators.
Furthermore, the instructions do not emphasize the need to think about
other individuals’ intentions, allowing for a more implicit assessment
of HAB. TheWSAP-H thus overcomes several limitations of previous
assessments, and past studies among undergraduate students provide
evidence that HAB scores using this measure have satisfactory
psychometric properties (Dillon et al., 2016; Quan et al., 2019).
Consequently, we conducted a psychometric study of a French
adaptation of theWSAP-H. Based on original and Chinese validations
(Dillon et al., 2016; Quan et al., 2019), we investigated the internal
consistency, factor structure, and associations of WSAP-H-derived
scores with anger, hostility (convergent validity), and negative mood
measures (discriminant validity).
We additionally expanded the psychometric study of the WSAP-

H by investigating the test–retest reliability and stability (changes in
mean scores) of its scores. Such indices are needed to ensure that
WSAP-H-derived indices are not altered by random time-fluctuating
factors and reflect enduring, trait-like constructs. They are also
clinically informative as they indicate whether one-shot scores can
meaningfully classify individuals as high/low on a given variable
and clarify expected changes without interventions. We further
tested whether WSAP-H-derived scores could predict interpersonal

problems beyond aggression, thus broadening the evidence on
criterion validity. Finally, we investigated divergent validity in a
more stringent way by determining whether the WSAP-H-derived
HAB index is distinct from a more general tendency to interpret
ambiguous situations as negative.

Method

Translation

We followed a strict measurement adaptation protocol. Two
bilingual native French speakers translated items into French, and one
bilingual native English speaker and a bilingual person with an
excellent command of English back-translated them into English.We
held a consensusmeeting among the four translators and four external
bilingual researchers to resolve inconsistencies between versions.
Two French linguists examined the resulting French version for
refinements. We altered the original meaning of some benign/hostile
interpretation words where literal translations were impossible (see
Supplemental Material 1, for the full list of French items).

Recruitment and Participants

Based on sample size recommendations for measurement
adaptation and factor analysis (Rouquette & Falissard, 2011), we
set theminimal sample size at 300 participants.Wefirst advertised our
study on social media (May 13–31, 2022), yielding 110 responses.
Of those, we excluded 1 (0.91%) because of insufficient French
proficiency and 59 (53.63%) incomplete ones. We then solicited an
additional 280 (expecting 10% data loss) participants via the Prolific
online recruitment platform (June 16–22, 2022). Participants received
4£ for their participation. Of the 275 records obtained, we excluded
six (2.17%) with wrong answers to attention checks and four (1.84%)
incomplete ones. The final sample comprised 315 participants [165
(52.38%) women; 144 (45.71%) men; 6 (1.90%) nonbinary], aged
18–75 years old (M = 33.62, SD = 13.44) and reporting 5–26
successfully completed education years (M = 15.77, SD = 2.63).
Eighty Prolific participants completed the WSAP-H again (August
17, 2022, approximately 8 weeks after T1) to assess test–retest
reliability and stability.

Main Measure: Word Sentence Association
Paradigm–Hostility (WSAP-H; Dillon et al., 2016)

The WSAP-H comprises 16 ambiguous social sentences
(e.g., “Someone throws a ball that hits you”) in association with
16 hostile (e.g., “disrespectful”) and 16 benign (e.g., “accidental”)
words (32 trials in total). Participants must rate the extent to which
the sentence and the word are associated on a scale ranging from 1=
not at all to 6= extremely. HAB are indexed by averaging ratings on
the 16 trials with a hostile word (score range: 1–6). Higher scores
indicate greater HAB.

Additional Measures: Convergent Validity

Ambiguous IntentionsHostility Questionnaire (AIHQ;Combs et al.,
2007; Peyroux et al., 2019)–Ambiguous items. This is an explicit
measure of HAB in which participants imagine themselves in five
ambiguous social situations (e.g., “you walk past a bunch of teenagers
at the mall and you hear them start laughing”) and rate the perceived
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intentionality of the perpetrator (1–6), how angry they would be in the
situation (1–5), and howmuch they would blame the perpetrator (1–5).
We indexed HAB by computing the blame score (Buck et al., 2017),
corresponding to the sum of all ratings (score range: 3–80). Higher
scores indicate greater HAB. Internal consistency was α = 0.71,
ω = 0.74.
State–Trait Anger Expression Inventory II (STAXI-II; Borteyrou

et al., 2008; Spielberger, 1999)–Trait subscale. This self-report
instrument measures trait anger by asking participants to rate 10
statements (e.g., “I get angry easily”) on a 1 = never to 4 = almost
always scale. Trait anger is indexed by summing all ratings (score
range: 10–40), higher scores indicate higher trait anger. Internal
consistency was α = 0.85, ω = 0.89.
Buss–Perry Aggression Questionnaire (BPAQ; Buss & Perry,

1992; Masse, 2001)–Hostility subscale. This self-report instrument
measures trait hostility by asking participants to rate eight statements
(e.g., “I am suspicious of overly friendly strangers”) on a 1 =
extremely uncharacteristic of me to 5 = extremely characteristic of
me scale. Trait hostility is indexed by summing all ratings (score
range: 8–40), higher scores indicate higher trait hostility. Internal
consistency was α = 0.85, ω = 0.90.

Additional Measures: Divergent Validity

Thirteen-Item Beck Depression Inventory (BDI; Beck & Steer,
1987; Bourque & Beaudette, 1982). This self-report instrument
requires participants to choose among four statements (scored 0–3)
reflecting increasing depressive symptomatology in 13 domains (total
score range: 0–39). Higher scores indicate higher depressive
symptoms. Internal consistency was α = 0.92, ω = 0.93.
State–Trait Anxiety Inventory (STAI; Gauthier & Bouchard,

1993; Spielberger &Gorsuch, 1983)–Trait subscale. This self-report
instrument assesses trait anxiety by asking participants to rate 20
statements (e.g., “I feel nervous and agitated”) on a 1= almost never
to 4 = almost always scale (total score range: 20–80). Higher scores
indicate higher trait anxiety. Internal consistency was α = 0.93,
ω = 0.95.
Word Sentence Association Test–Negative (WSAP-N; Ogniewicz

et al., 2014). We presented 16 ambiguous sentences (e.g., “There has
been a change in my salary”) from the original 120-item pool
presented in associationwith a positive/benignword (e.g., “increase”)
and a negative (e.g., “decrease”) word. Participants rated the
relatedness of word–sentence pairs on a 1= not at all to 6= extremely
scale. This measure indexes negative (but not socially hostile)
attributional biases by averaging negative word ratings (score range:
1–6). Higher scores indicate greater negative attributional biases.
Internal consistency was α = 0.80, ω = 0.82.

Additional Measures: Criterion Validity

Inventory of Interpersonal Problems (IIP; Horowitz et al., 2003;
Moors, 2020). This 64 items self-report instrument assesses
difficulties in social interactions on eight subscales: Cold/Distant
(α = 0.82, ω = 0.85), Domineering (α = 0.65, ω = 0.75), Intrusive/
Needy (α = 0.76, ω = 0.84), Overly Accommodating (α = 0.78, ω =
0.86), Nonassertive (α = 0.88, ω = 0.91), Self-Sacrificing (α = 0.81,
ω = 0.86), Socially Inhibited (α = 0.88, ω = 0.92), and Self-Centred
(α = 0.72, ω = 0.81). Participants rate the personal relevance of each

item on a 0 = not at all to 4 = extremely scale (score range for each
subscale: 0–32). Higher scores indicate more interpersonal problems.

Procedure

Participants completed all measures online starting with the
WSAP-H. Sentence repetitions (once with a hostile word, once with
a benign one) were separated by at least five trials, and the order of
benign/hostile word pairings was counterbalanced. Participants had
to respond as spontaneously as possible. All participants provided
informed written consent. The ethical committees of the Psychological
Sciences Research Institute and the University Hospital (UCLouvain)
approved the protocol.

Analysis

We tested whether the hostile item scores followed a one-factor
structure via confirmatory factor analysis using the lavaan
(Rosseel, 2012) package in R (R Core Team, 2019). We fitted
the model on polychoric correlations using the diagonally
weighted least squared estimator to account for the ordinality
of our data (Li, 2016). We evaluated model fit using available
guidelines (Hooper et al., 2008): χ2/df (optimal: <2, acceptable:
2–5), root-mean-square error of approximation, RMSEA (optimal:
<0.06, acceptable: <0.08), standardized root-mean-squared
residual, SRMR (optimal: <0.05, acceptable: <0.08), comparative
fit index, CFI (optimal: >0.95, acceptable: >0.90), and Tucker-
Lewis index, TLI (optimal: >0.95, acceptable: >0.80). We
investigated internal consistency by computing Chronbach’s α and
McDonald’s ω using the psych (Revelle, 2023) package and test–retest
reliability using Pearson correlations between T1 and T2 measures,
with values above 0.70 indicating acceptable reliability (Nunnally,
1994).We used a paired-samples t test to determinewhether T1 and T2
scores significantly differed and computed Cohen’s d to estimate effect
size. We computed Pearson correlations to investigate convergent,
discriminant, and criterion validity. Finally, we used multiple linear
regressions to determine whether the WSAP-H-derived HAB indices’
relationships remained after controlling for negative mood and
negative attributional biases, providing further evidence of divergent
validity. We also conducted complementary item response theory
analyses (see SupplementalMaterial 2), showing that all items but Item
2 are discriminative at various trait levels and that the test captures
information with precision across a broad trait spectrum.1 Data and
code are freely available (Pabst, 2023).

Results

Factor Analysis, Internal Consistency, and
Test–Retest Reliability

The fit indices were all acceptable, χ2/df = 2.966; RMSEA =
0.079; SRMR = 0.076; CFI = 0.942; TLI = 0.933, but suboptimal.
Inspection of loadings (see Supplemental Material 3) revealed that
Item 2 was well below the recommended threshold of 0.32
(Tabachnick & Fidell, 2019), suggesting it is a poor indicator of the
HAB construct presumably represented by the factor. This may be
due to this item not necessarily implying human causation (e.g.,

1 All analyses but test–retest reliability and mean comparisons were
performed on data from the T1 sample.
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wind may cause a door to slam). Based on these considerations (and
on item response theory analyses), we removed this item and
conducted all subsequent analyses without it. The fit indices without
Item 2 improved slightly and were all acceptable to optimal, χ2/df =
2.834 RMSEA = 0.076; SRMR= 0.073; CFI= 0.952; TLI= 0.944,
and all loadings were above 0.32.We however conducted additional
exploratory analyses to investigate alternative data-driven factor
structures (Supplemental Material 4). These confirmed our decision
to retain a single-factor solution. Internal consistency indices for the
HAB scores were α = 0.82, ω = 0.84. Test–retest reliability was r =
0.79, and the difference in mean scores at T1 (3.73) and T2 (3.65)
was small and only close to significant, t(79) = 1.88, p = .064,
d = 0.21.

Correlation and Regression Analyses

The correlations betweenWSAP-H-derived HAB and convergent
validity measures were all significant and stronger than the
correlations with BDI and STAI divergent validity measures, which
were weak or nonsignificant (Table 1). The correlation with WSAP-
N-derived negative attributional biases was moderate considering
the two measures were structurally identical and weaker than the
correlation with AIHQ-derived HAB. There were also significant
correlations with the Domineering and Self-Centred (and, to a lesser
extent, with Cold/Distant, Socially Inhibited, and Intrusive)
subscales of the IIP-64. Finally, AIHQ-derived HAB remained

associated with anger, hostility, and interpersonal problems
(Domineering and Self-Centred subscales) after controlling for
depression, anxiety, or negative attributional biases (Table 1).

Discussion

We investigated the psychometric properties of the scores of a
proposed French adaptation of the WSAP-H and found evidence
supporting their reliability and validity as a measure of HAB in a
community sample. Specifically, we found that the set of variances
in item scores was acceptably represented by a single-factor
structure, and our additional exploratory analyses further supported
the use of an aggregated HAB score (after excluding Item 2).
However, we note that the fit indices were not all optimal,
suggesting that future, larger studies may be useful in clarifying the
construct’s facets and factor structure of the WSAP-H. We also
found that the scores were internally consistent. The WSAP-H-
derived HAB index was further positively and relatively strongly
associated with another HAB measure, as well as with theoretically
related measures of anger and hostility, supporting convergent
validity. These relationships remained after controlling for negative
mood indices, which were not (or weakly) related to HAB,
supporting the test’s divergent validity. Importantly, the absence of a
link with depressive symptoms does not contradict previous results
of heightened HAB in clinically depressed individuals (Smith et al.,
2016), but rather indicates that HAB are not linearly related to
subclinical levels of depression in healthy samples (Marks et al.,
2021). This result pattern replicates the one obtained in the original
validation study (Dillon et al., 2016) and points to the adequacy of
the translation procedure.

Besides replicating the original validation study, we showed that
the WSAP-H-derived HAB index exhibited adequate test–retest
reliability at 8 weeks interval, indicating that it captures a reasonably
stable construct (Dodge et al., 2015). Additionally, differences in
group-averaged scores from T1 to T2 were only close to significance
and were small in size, suggesting that the WSAP-H-derived HAB
index is relatively insensitive to repetition effects at a group level
and that moderate-to-large changes in HAB following intervention
are unlikely to be explained by such effects alone. Moreover,
WSAP-H-derived HAB were positively linked to (a) a tendency to
be too domineering and aggressive, consistent with well-established
effects (Klein Tuente et al., 2019) and (b) self-centred behaviours,
even after controlling for relevant confounds. These associations
have both psychometric and conceptual implications. They suggest
that WSAP-H scores, as a measure, are able to predict real-life, self-
reported interpersonal problems, supporting the criterion validity of
the scale. They also reinforce the idea that HAB may impact social
functioning not solely through aggression (Okruszek et al., 2021),
but also by favouring interpersonal disinvestment and egocentric
focus. Finally, we showed that WSAP-H-derived HAB were more
strongly correlated with AIHQ-derived HAB than with negative,
nonsocial attributional biases, despite the WSAP-N being structur-
ally identical to the WSAP-H, and that most relationships remained
significant after controlling for these negative biases. These results
support divergent validity (Ziegler, 2020) and confirm that WSAP-
H-derived HAB are distinct from other types of biased attributions
(Dillon et al., 2016).

Our study relied on a large community sample that was gender-
balanced and heterogeneous in terms of age and education. This

Table 1
Correlations Between HAB Scores and Relevant Measures, as Well
as Standardized/Unstandardized Regression Coefficients for the
Relation Between HAB Scores Convergent and Criterion Validity
Variables

Measure r b; βWSAP-N b; βBDI+STAI-Trait

AIHQ 0.57 / /
STAX I-II-Trait 0.30 1.90; 0.23 1.91; 0.23
BPAQ-Hostility 0.27 1.47; 0.14 1.87; 0.18
BDI 0.10 / /
STAI-Trait 0.15 / /
WSAP-N 0.45 / /
IIP
Cold/Distant 0.12 0.13; 0.01 0.56; 0.06
Domineering 0.26 1.34; 0.21 1.46; 0.23
Intrusive/Needy 0.16 0.81; 0.10 0.99; 0.12
Overly Accommodating 0.00 / /
Nonassertive 0.05 / /
Self-Sacrificing −0.01 / /
Socially Inhibited 0.13 0.03; 0.00 0.45; 0.04
Self-Centred 0.29 1.65; 0.21 1.85; 0.24

Note. Correlations (r) between WSAP-H-derived HAB scores and
relevant measures, as well as unstandardized (b) and standardized (β)
regression coefficients for the relation between WSAP-H-derived HAB
scores convergent and criterion validity variables after controlling for
WSAP-N scores or depression and trait anxiety scores. WSAP-H = Word
Sentence Association Paradigm–Hostility; HAB = hostile attributional
biases; AIHQ = Ambiguous Intentions Hostility Questionnaire–Ambiguous
items; STAXI-II-Trait = State–Trait Anger Expression Inventory II–Trait
subscale; BPAQ-Hostility = Buss–Perry Aggression Questionnaire–
Hostility subscale; IIP = Inventory of Interpersonal Problems; BDI =
Beck Depression Inventory; STAI-Trait = State–Trait Anxiety Inventory–
Trait subscale; WSAP-N = Word Sentence Association Test–Negative.
Bold indicates p < .05.
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lends confidence in the wide suitability of the WSAP-H to monitor
HAB in the general population. Furthermore, it offers a solid
basis for future studies to investigate HAB in clinical populations,
where they represent a critical process (Pabst et al., 2020; Smith
et al., 2016). An important perspective will be to establish the
generalizability of the current psychometric properties of WSAP-H
scores as indices of HAB in individuals with psychiatric disorders.
This is crucial, as our findings indicate that the WSAP-H is useful
for identifying individuals with high levels of HAB and for tracking
intervention-related changes. In conclusion, we show that the
French adaptation of the WSAP-H is an appropriate tool for the
assessment of HAB in French-speaking populations. It is efficient,
easy to administer, and yields reliable and valid HAB scores. Hence,
it can be considered a valuable resource in both research and
intervention settings.

Résumé

Les biais d’attribution hostiles (hostile attributional biases, HAB)
sont impliqués dans plusieurs problèmes interpersonnels et de santé
mentale. Il a été démontré que ces problèmes sont également
présents dans les régions francophones. Or, les évaluations de HAB
validées en français sont peu nombreuses et présentent des limites
importantes qui empêchent leur adoption à grande échelle par les
chercheurs et les professionnels de la santé. Nous avons donc mis au
point une version française du Word Sentence Association
Paradigm-Hostility (WSAP-H), qui est une mesure courte, facile
à administrer et relativement implicite des HAB. Nous avons ensuite
mené une étude psychométrique auprès d’un échantillon commu-
nautaire en ligne de 315 personnes. En reproduisant les études de
validation précédentes, nous avons constaté que les scores du
WSAP-H français étaient cohérents à l’interne (α = 0,81; ω = 0,84),
et nous avons fourni des preuves factorielles (structure à un facteur),
convergentes (corrélations significatives avec une autre mesure des
HAB, ainsi qu’avec des constructions théoriquement liées à la colère
et à l’hostilité) et discriminantes (corrélations faibles ou non
significatives avec l’humeur négative) soutenant la validité des
scores du WSAP-H en tant que mesures des HAB. Au-delà des
résultats précédents, nous avons également montré que ces scores
HAB (a) présentent une fiabilité test-retest acceptable (r = 0,77) et
une stabilité (changements non significatifs et faibles [d = 0,21] au
niveau du groupe) à un intervalle de 8 semaines, (b) sont liés aux
problèmes interpersonnels autodéclarés, et (c) sont distincts d’une
tendance plus générale à faire des attributions négatives. Les scores
du WSAP-H français constituent donc une mesure fiable et valide
des HAB, ce qui confirme l’utilité de cet outil dans le cadre de la
recherche et de l’intervention.

Mots-clés : biais d’attribution hostiles, français, évaluation,
agression, problèmes interpersonnels
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