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Abstract

Background: Cognitive biases are recognized as important treatment targets for reducing symptoms associated
with severe mental disorders. Although cognitive biases have been linked to symptoms in most studies, few studies
have looked at such biases transdiagnostically. The Cognitive Bias Questionnaire for psychosis (CBQp) is a self-reported
questionnaire that assesses cognitive biases amongst individuals with a psychotic disorder, as well as individuals with
other severe mental disorders. The current study aims to validate a French version of the CBQp and to explore transdi-
agnostic cognitive biases in individuals with psychotic disorders, individuals with depression, and in healthy controls.

Methods: The CBQp was translated into French following a protocol based on international standards. Discriminant
validity and internal consistency were determined for total score and each subscale score. Confirmatory factor analy-
ses were performed to test construct validity. Finally, cluster analyses were conducted to investigate cognitive biases
across diagnostic groups.

Results: Our results were similar to those of the original authors, with the one-factor solution (assessment of a
general thinking bias) being the strongest, but the two-factor solution (assessing biases within two themes relating to
psychosis) and the five-factor solution (assessment of multiple distinct biases) being clinically more interesting. A six-
cluster solution emerged, suggesting that individuals with similar diagnoses score differently on all cognitive biases,
and that individuals with different diagnoses might have similar cognitive biases.

Conclusions: The current findings support the validity of the French translation of the CBQp. Our cluster analyses
overall support the transdiagnostic presence of cognitive biases.
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Background

A transdiagnostic approach to mental health research
has been recommended by The National Institute of
Mental Health (NIMH) [1] and is becoming increasingly
popular amongst researchers. The current categorical
diagnostic system is designed to facilitate the commu-
nication of information regarding epidemiology, clinical
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descriptions, pathogenesis, treatment options, and prog-
nosis and outcome among treatment providers, patients,
families, and the public [2]. Regarding schizophrenia
and depression, Mellsop & al [2]. consider that the cur-
rent classification fails to meet its objectives. Categorical
approaches are widely criticized by both researchers and
health professionals [2—4] for a plethora of reasons.

First, diagnostic criteria currently used to differentiate
psychiatric disorders are solely based on symptomatol-
ogy; however, identical symptoms are included as core
criteria for different psychiatric disorders diagnoses.
Indeed, one can observe a depressed mood in individuals
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with major depressive disorder, but also in those diag-
nosed with psychotic depression, bipolar disorder, schiz-
oaffective disorder, or schizophrenia. Importantly, many
of the negative symptoms of schizophrenia (e.g., social
withdrawal, anhedonia) are considered symptoms of
depression in mood disorders. Second, some diagnoses
seem to fit even less in a single category. For instance,
criteria for schizoaffective disorder diagnosis are among
the most criticized criteria as they encompass the same
symptoms as bipolar disorder, and only differ in the
duration of psychotic symptoms in relation to the mood
symptoms. Third, given the plurality of possible symptom
profiles for a given diagnosis, it is possible for two indi-
viduals to share a diagnosis, yet exhibit highly different
symptoms [5, 6]. Fourth, severe psychiatric disorders do
not have a single etiology. For example, a recent genome-
wide association study revealed more than 200 common
risk variants for schizophrenia [7]. Moreover, studies sug-
gest that severe psychiatric disorders may be genetically
linked [8] and that many genes linked to risk for psychi-
atric disorders may not be diagnostically specific in their
effect. Indeed, meta-analyses showed that variants on a
single gene (the 5-HT2A receptor) are linked to three dif-
ferent disorders (schizophrenia, bulimia, and anorexia
nervosa). For instance, overlapping genes on chromo-
some 13q (termed G30 and G72) may be associated with
both schizophrenia and bipolar disorder [9], and several
popular candidate genes (e.g., serotonin transporter,
dopamine transporter, dopamine 2 receptor) are signifi-
cantly associated with a wide variety of psychiatric disor-
ders or psychiatrically relevant traits [10, 11]. Studies also
suggest that different psychiatric disorders may be pre-
cipitated by similar environmental factors [12, 13]. Expo-
sure to childhood adversity is a good example, as it is
linked to higher rates of multiple observed disorders [14].
Risks factors for severe psychiatric disorders are thus not
related to the manifestation of a particular disorder, but
rather to the likelihood of developing a severe mental
disorder in general. Moreover, traditional classification
systems that frame mental disorder diagnoses as inde-
pendent entities fail to consider high rates of observed
comorbidity [15] like depression and anxiety [16], or
schizophrenia and social anxiety [17]. Finally, responses
to various treatments appear to be specific to the symp-
toms that are targeted and not to the diagnosis itself, with
symptoms intensity being a better predictor of treatment
needs than the given diagnosis [18]. Empirically-based
psychotherapeutic interventions aim to alter the dysfunc-
tional thought patterns and cognitive biases underlying
specific symptoms and are not diagnosis-specific [13].
Mathews and MacLeod [19] defined cognitive biases
as the tendency to process information in ways that favor
certain types of emotional meaning or valence. We can
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distinguish three categories of cognitive biases: atten-
tional biases, interpretation biases, and memory biases
[19, 20]. Interpretation biases are the tendencies to inter-
pret or infer ambiguous information according to a cer-
tain emotional meaning or valence [19].

Cognitive biases, especially interpretation biases, are
recognized as important treatment targets for reducing
symptoms associated with severe mental disorders and
Cognitive-oriented psychotherapies are largely based on
the assumption that cognitive biases are causally related
to symptoms [19]. Indeed, studies show that it is possible
to reduce symptoms, including depressive and psychotic
ones, as well as prevent relapses by targeting cognitive
biases [19].

Cognitive behavioral therapy (CBT) is an evidence-
based therapy [21, 22] that focuses on the relationship
between cognitions, emotions, and behavior. A recent
metaanalysis of CBT randomized controlled trials (RCT)
showed that heterogeneity between RCT was low and
that CBT remained effective across different conditions
[23].

CBT for psychosis (CBTp) is also effective [24—29]) in
reducing psychotic symptoms relapse at 12months and
improving functioning. CBTp is recommended by sev-
eral clinical guidelines [30, 31] for severe mental illness
to diminish distress or symptoms linked to psychotic dis-
orders.CBTp and aims to modify, amongst other things,
beliefs underlying an individual’s hallucinations and delu-
sions by targeting the cognitive biases at play. Metacogni-
tive training (MCT) [32] also is another evidence-based
therapy that targets cognitive biases. Participants learn to
modify biases that are linked to psychotic symptoms via
trainings following specific modules [33]. Meta-analyses
on MCT interventions have demonstrated small-to-mod-
erate effects on positive symptoms [34, 35]. Cognitive
bias modification training (CBMT) [36] also aims at
modifying cognitive biases, although mostly attentional
biases, specific to facial emotion recognition for instance.
Other trainings exist, such as the Maudsley review train-
ing program (MRTP) [37], a computerized program that
aims at decreasing Jumping to Conclusions via reason-
ing training (RT) [38], or Michael’s game, a card game
designed to help people with psychotic disorders find
alternative explanations for various situations that vary in
paranoid intensity [39].

Interventions or trainings targeting cognitive biases
may also exert positive effects on lack of clinical (una-
wareness of being ill) and cognitive (self-reflectiveness
and self-certainty) insight [40, 41]. A recent meta-anal-
ysis also suggests that, overall, interventions targeting
cognitive biases have a small, positive and statistically
significant effect on the reduction of cognitive biases, a
moderate significant positive effect on the improvement
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of psychotic symptoms, and a moderate significant posi-
tive effect on the improvement of patients’ insight levels
[33].

Although cognitive biases have been linked to symp-
toms in most studies, few studies have looked at such
biases transdiagnostically. Cognitive biases can be
assessed through a variety of experimental tasks or
self-reported questionnaires. The Beads task [42], for
instance, has been extensively used for the Jumping to
Conclusions bias [43—-45].

Several questionnaires have been developed to assess
various biases, including the Attributional Style Ques-
tionnaire [46], the Internal, Personal, and Situational
Attributions Questionnaire [47], and the Ambiguous
Intentions Hostility Questionnaire [48]. Most have a nar-
row focus and only target one type of cognitive bias, and
as such do not provide a comprehensive assessment of an
individual’s cognitive biases.

As reported by Peters and colleagues [49], several ques-
tionnaires evaluating the “Beck biases” (i.e., arbitrary
interference, selective abstraction, magnification, mini-
misation, overgeneralisation, and personalisation) [50]
are available in the mood disorder literature [51-57].
Peters and colleagues [49] thought that many of these
questionnaires were less appropriate for people with a
severe mental disorder or with occupational and social
dysfunction, because they refer to work or social circum-
stances that might be quite different from theirs (e.g.,
“You noticed recently that a lot of your friends are taking
up golf and tennis” [49, 56]. As a result, they developed
the Cognitive Bias Questionnaire for psychosis (CBQp), a
self-reported questionnaire that assesses cognitive biases
(interpretation biases) and involves a wide range of think-
ing styles commonly observed among individuals with
a psychotic disorder, as well as in individuals with other
severe mental disorders. The CBQp is easy to use and
was designed to be useful in both clinical and research
settings. This comprehensive self-reported questionnaire
enables the assessment of multiple biases concurrently,
including: Catastrophising (predicting negative events
in the future), Dichotomous Thinking (all-or nothing
thinking), Emotional Reasoning (the use of subjective
emotions to form conclusions); Intentionalising (think-
ing negative scenarios were committed on purpose), and
Jumping to Conclusions (taking hasty decisions without
having a sufficient amount of evidence).

Peters and colleagues [49]) validated their question-
naire in three populations, that is individuals with psy-
chosis, with depression, and healthy controls. It has
shown good internal consistency (a=0.89) as a single
factor and excellent test-retest reliability (a=0.96).
Scores on the CBQp questionnaire have been associ-
ated to those obtained on the Psychotic Symptoms
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Ratings Scales (PSYRATS) [58], the Beck Depression
Inventory (BDI) [59], and the Beck Anxiety Inven-
tory [60], providing good rationale for its concurrent
validity.

Construct validity was investigated by correlat-
ing CBQp total and theme scores with the CST [51],
and each of the five cognitive biases measured with its
equivalent task or questionnaire (scores on the self items
themes of the CST for Emotional Reasoning, the Beads
Task [60] for Jumping to Conclusion, the Catastrophis-
ing Interview [61] for Catastrophising, the number of
extreme responses on the Dysfunctional attitudes scale
(DAS) [62] for Dichotomous Thinking, and the Ambigu-
ous Intentions and Hostility Questionnaire (AIHQ) [48]
for Intentionalising (accidental and ambiguous scenarios
only). None of the CBQp individual bias scores were
related to a task equivalent, apart from Emotional Rea-
soning and the CST self-based items. Moreover, the total
CBQp score was correlated with the CST. The authors
suggested that the demonstration of the construct valid-
ity of the individual CBQp biases was, to some degree,
hampered by the lack of appropriate measures available
in the literature [49].

Healthy controls scored significantly lower on the
CBQp relative to the other group s[49].. Interestingly,
CBQp total scores did not distinguish individuals with
depressive and psychotic disorders, suggesting that these
groups may present with similar cognitive biases. Based
on their cluster factor analysis (CFA), the questionnaire
seemed to assess a general thinking bias (1-factor), but
the 2-factor model (assessing biases within two themes
relating to psychosis; Anomalous Perception and Threat-
ening Events) was the best fit when the factors were
assumed to be related, and the 5-factor model factor
(assessment of multiple biases) also showed a reason-
able fit. The CBQp has been translated and validated in
several languages, namely Flemish [63], Indonesian [64],
Japanese [65], and Italian [66] (Pozza & Dettore, 2017).
Thus far, the CBQp has yet to be validated in French.

Accordingly, the current study’s objective is to validate
a French version of the CBQp and to replicate Peters
and colleagues’ [42] findings by exploring transdiagnos-
tic cognitive biases in individuals with psychotic disor-
ders, individuals with mood disorder (depression), and
in healthy controls. The study aims to: 1) translate the
CBQp in French; 2) determine the validity and reliability
of the French version; 3) verify its factorial structure; and
4) explore cognitive biases across diagnostic groups. Akin
to Peters and colleagues (2014), we expected the French
CBQp to be valid and reliable. Further, we expected that
a one-factor or two-factor structure would be the best
fit. We also expected that both the psychosis and depres-
sion groups would score higher on the CBQp relative to
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controls and that similar biases would be found across
diagnostic groups.

Methods
The study was cross-sectional, with participants answer-
ing the questionnaire only once.

Participants

The Cognitive Bias Questionnaire for Psychosis (CBQp)
[49] was administered to the control group (N =663)
either in paper format to several undergraduate classes
at the University of Montreal or online through a survey
website that was shared across several social media net-
works. Data from 84 participants were excluded due to
too many missing answers. Therefore, 579 control par-
ticipants were retained for statistical analysis. In addition
to the controls, 62 participants with either a psychotic
disorder (N =30) or mood disorder (depression; N =32)
responded to the paper version. These participants were
recruited through other ongoing studies in Quebec and
France. Participants with a psychotic disorder were
receiving services at a clinic for psychotic disorders and
did not present with substance-induced psychosis. Par-
ticipants with a mood disorder had been diagnosed
with major depressive disorder and were currently on
sick leave from work. Participants with a comorbid sub-
stance abuse disorder were not excluded, but those with a
documented intellectual disability were. All participants
provided socio-demographic as well as diagnostic infor-
mation. The diagnoses were confirmed by a Structured
Clinical Interview for DSM-5 (SCID) [67] or a psychiat-
ric evaluation (N=14) by a psychiatrist specializing in
severe mental disorders.

Measures
The CBQp is a 30-item questionnaire designed to assess
cognitive biases. The questionnaire presents situations
frequently encountered in everyday life, along with three
response choices that reflect what an individual might
think in these situations. Answers with an absence of
bias merit one point, those with a presence of bias with
some qualification receive two points, and those with a
presence of bias are given a score of three points. The
more biased the answers, the higher the score. The sub-
scales are meant to measure: Intentionalising, Catastro-
phising, Jumping to Conclusion, Dichotomous Thinking
and Emotional Reasoning biases. In addition, the ques-
tions were inspired by two themes relating to psycho-
sis; Anomalous Perceptions (AP) and Threatening Event
(TE).

The CBQp was translated into French from the original
English version following a precise translation protocol
based on international standards. Initially, we contacted
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the original authors of the CBQp and obtained their
formal authorization to conduct the adaptation of the
instrument into French. The CBQp was translated from
English to French. The resulting French version was then
translated back again to English by two experts. Those
back-translations were compared to the original version
by a third expert to identify and fix any discrepancies
(reverse translation technique) [68]. The resulting French
version was then checked by a translator to get the final
version: “Le Questionnaire de Biais Cognitifs pour la psy-
chose”. This translation technique was selected because it
reduces the researcher’s bias, a translation that draws on
the researcher’s culture and understanding. Translators
tried to preserve semantic and inferential equivalence as
much as possible.

Statistics and procedures

Discriminant validity was determined via mean com-
parisons between groups for total scores and sub-
scales scores measured. To test construct validity of
the French version of the CBQp, confirmatory factor
analyses were performed with R [69], according to the
methods of Corbiére & Lariviere [70], who propose a
probit model on categorical variables with a diagonally
weighted least squares (DWLS) method. We investi-
gated the one-, two-, and five-factor models to deter-
mine whether the model theorized by the original
authors [49] would be preserved in our French version.
A series of one-way ANOVAs were also conducted to
compare the effect of diagnosis on the total score and
each factorial solution of the CBQp. Since the assump-
tion of homogeneity of variance was not met, ANOVAs
were conducted with a Welch test, as well as Games-
Howell post hoc procedure. Finally, cluster analyses
were conducted to investigate cognitive biases across
diagnostic groups (without the healthy controls). The
variables used for the cluster analyses were the score
for the five cognitive biases (Catastrophising, Dichoto-
mous Thinking, Emotional Reasoning, Intentionalising
and Jumping to Conclusions). Scores were standardized
prior to the cluster analysis. We conducted a Cluster-
ing ensemble to ensure a more rigorous approach to
cluster analyses [71, 72], which includes three methods
(Hclust: Hierarchical clustering in R, with Ward Link-
age [73]; the DB scan [74] and the K-means Clustering
[75]). The data was then clustered using the number of
times each pair of subjects had been classified together
in the same group as a proximity value. The solution
based on this last clustering was our final solution. We
described each cluster profile and we compared them
with chi-squared (for categorical variables) and ANO-
VAs (for continuous variables) based on diagnosis, age,
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gender, total cognitive bias score, and each of the cog-
nitive bias scores. Post-hoc analyses with Bonferroni
correction were conducted when a between-group dif-
ference was found.

Once the final cluster profile was selected, belonging
to a particular cluster was used as the dependent vari-
able in a multinomial logistic regression to test if diag-
nosis and demographics (age and gender) predicted
cognitive bias profiles. A multinomial logistic regres-
sion model is appropriate instead of running three
separate regression models because separate logistic
regression models for each indicator variable are esti-
mated simultaneously, allowing for mutually exclusive
response categories to be analyzed without the need for
overlapping reference categories [76, 77].

Table 1 Demographic and clinical information for the three groups
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Results

The socio-demographic and diagnostic information
for each group (healthy control, psychosis group, and
depression group) are reported in Table 1.

Ability to discriminate between diagnostic group

and healthy controls

Total scores and subscale scores on the CBQp are shown
next to those from Peters and colleagues [49] in Table 2.
For all the subscales, our healthy control group consist-
ently scored slightly higher (i.e., more biases) relative to
that of Peters and colleagues [49], while our depression
group consistently scored slightly lower. Our psychosis
group showed comparable results to those in Peters and
colleagues’ [49] study.

Characteristic Control Group Psychosis Group Depression Group
N=576 N=31 N=31
Age, Mean (SD) 24.60 (7.0) 3167 (63) 43.77 (10.6)
Gender, N (%)
Women 215 (72.0%) 9 (29.0%) 27 (87.1%)
Men 158 (27.4%) 21 (67.7%) 4(12.9%)
Other 2(0.3%) 0 (0%) 0 (0%)
ND 1(0.2%) 1(3.2%) 0 (0%)
Principal Diagnosis, N (%)
Major Depressive Disorder - - 31 (100.0%)
Bipolar Disorder - 1(3.2%) -
Schizophrenia - 25 (80.6%) -
Schizoaffective Disorder - 1(3.2%) -
Unspecified Psychotic Disorder - 4(12.9%) -

Table 2 Comparison between the French validation and the original study

Control Group

Psychosis Group

Depression Group

N=576 N=31 N=31
Scale Current study Original study Current study Original study Current study Original study
Total score 409 (4.6) 36.5(2.7) 47.3(8.9) 47.3(104) 41.3(7.0) 45.5(94)
Theme
Threatening Events 21.1(3.0) 19(1.7) 25.1(5.5) 24.6 (6.0) 21.033.7) 24.7 (5.9)
Anomalous Perceptions 19.8 (24) 17.5(1.6) 222 (4.5) 22.7 (5.1) 204 (3.8) 20.8 (4.2)
Cognitive biase
Intentionalising 7.7(1.1) 73(1.1) 8.7(2.2) 8.8(24) 75(14) 7.7 (24)
Catastrophising 8.5(1.5) 7.1(0.9) 9.9 (2.6) 9.5 (24) 8.2(1.6) 9.1(2.1)
Dichotomous Thinking 7.8(1.3) 6.5(0.7) 9.0(2) 8.8(26) 7.9(2.0) 9.5(29)
Jumping to conclusions 94 (1.6) 85(1.3) 106 (1.8) 10.7 (2.5) 9.3(1.8) 10.9(1.9)
Emotional Reasoning 7.6(147) 72(1.1) 9.12.7) 94 (2.5) 8.4 (2.0) 83(2.1)

Comparison between the scores of the current study on the French validation of the Cognitive Bias Questionnaire for psychosis (CBQ(p)) and the scores of the original
study (Peters et al., 2014) across the three groups. Data presented as mean (standard deviation)
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Overall, as can be observed in Table 3, the psycho-
sis group scored higher than one or both comparison
groups for each subscale and total score. No significant
differences were found between psychosis and depression
groups for subscales Anomalous Perception, Dichoto-
mous Thinking and Emotional Reasoning, but the differ-
ences remained throughout between the psychosis and
the control groups. No differences were noted between
the depression and control groups.

Confirmatory factor analysis

Healthy control group

Confirmatory factor analysis revealed that the one-factor
model explained 86.6% of the saturated model, with a
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Root Mean Square Error of Approximation (RMSEA) of
.035, and a Percent Confidence Interval RMSE of (.030,
.039). The two-factor model explained 88.2% of the sat-
urated model, with a CFI of .882, a RMSEA of .033 and
a Percent Confidence Interval RMSE of (.028, .037). The
five-factor model explained 89.5% of the saturated model,
with a RMSEA of .031 and a Percent Confidence Interval
RMSE of (.026, .036; see Table 4).

Clinical groups

Regarding the factorial validation with the clinical groups
(pooled together), the one-factor model explained 92.0%
of the saturated model, with a RMSEA of .081 and a
Percent Confidence Interval RMSE of (.063, .098). The

Table 3 Effect of diagnosis on total score and each subscore of the CBQ(p)

Scale Welch'F dfm, dfr p Difference (95%Cl)
Total Score 792 2,4149 001
Psychosis vs. Control 6.45599* (2.4841-10.4279)
Depression vs. Control 47045 (—2.6691-3.6100)
Psychosis vs. Depression 5.98554* (1.0780-10.8931)
Anomalous Perceptions 482 2,41.48 013
Psychosis vs. Control 2.47581% (4580-4.4936)
Depression vs. Control 61636 (—1.0958-2.3286)
Psychosis vs. Depression 1.85945 (—.7036-4.4225)
Threatening events 8.09 2,42.01 001
Psychosis vs. Control 3.99886* (1.5646-6.4332)
Depression vs. Control —.14861 (—1.8277-1.5304)
Psychosis vs. Depression 4.14747% (1.2804-7.0145)
Catastrophising 4.98 2,42.57 011
Psychosis vs. Control 1.42727* (2807-2.5738)
Depression vs. Control —.23079 (—.9737-5121)
Psychosis vs. Depression 1.65806* (.3346-2.9815)
Dichotomous Thinking 5.15 2,41.80 010
Psychosis vs. Control 1.25274% (2920-2.2135)
Depression vs. Control 16887 (—.7031-1.0409)
Psychosis vs. Depression 1.08387 (—.1700-2.3378)
Emotional Reasoning 7.65 2,41.70 001
Psychosis vs. Control 1.52907* (.3485-2.7096)
Depression vs. Control 85165 (—.0269-1.7302)
Psychosis vs. Depression 0.67742 (—.7491-2.1039)
Intentionalising 3.66 2,4168 034
Psychosis vs. Control 1.04078% (0587-2.0228)
Depression vs. Control —.19148 (—.8238-0.4409)
Psychosis vs. Depression 1.23226* (965-2.3681)
Jumping to Conclusions 6.90 2,43.24 003

Psychosis vs. Control
Depression vs. Control
Psychosis vs. Depression

1.19300* (4020-1.9840)
—.13603 (—.9569-0.6849)
1.32903* (2357-2.4224)

*p<.05
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two-factor model explained 92.6% of the saturated model,
with a RMSEA of .078 and a Percent Confidence Inter-
val RMSE of (.059, .095). The five-factor model explained
92.2%o0f the saturated model, with a RMSEA of .081 and
a Percent Confidence Interval RMSE of (.063, .098; See
Table 4).

Cognitive biases profiles

The first cluster analysis, the Hierarchical clustering, sug-
gested a six- to seven-cluster solution (see Fig. 1a). The
second cluster analysis, the DB-scan, favored a solution
with only one group (see Fig. 1b), thus it was not useful
for our objective. The third cluster analysis, the K-means
clustering, suggested four to six profiles (see Fig. 1c.). The
six-profile solution emerged from the final cluster analy-
sis, the Clustering ensemble (see Fig. 1d). For a visual
presentation of the cognitive biases’ profiles, see Fig. 2.
For descriptive information for each profile, see Table 5.
ANOVAs showed that the association between total score
and profiles was significant, F(5,56) =118.28, p<.001, as
for the association between each cognitive biases scores
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and profiles (Intentionalising: F(5,56)=23.83, p<.001;
Catastrophising: F(5,56)=36.13, p<.001); Dichotomous
Thinking: F(5,56)=17.63, p<.001); Emotional Reason-
ing: F(5,56)=21.36, p<.001); Jumping to Conclusions:
F(5,56)=33.67, p<.001). See S.2 to S.8 in Supplemen-
tary Materials for the post hoc analysis of each ANOVA.
Bonferroni correction was applied to post hoc analy-
ses (p<.003). Cognitive bias scores for each profile will
be presented by profiles, with the profiles with highest
total score presented first. Scores results are reported as
(Mean £+ SD).

Profile 6 had higher total score (61.38 +4.97) and indi-
vidual cognitive bias score than every other profile. Most
differences were significant at p<.05 and survived the
Bonferroni correction.

Profile 2 had a higher total score (54.88+1.55) than
Profiles 1, 3, 4, and 5 (ps<.003). Profile 2 had higher
results for every cognitive biases, with Intentionalising
being his lowest score (8.88 +0.64). Intentionalising was
still significantly higher for Profile 2 than for Profiles 1, 3
(ps<.05) and 4 (p <.003).
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Fig. 2 Cognitive biases Profiles
Table 5 Demographics, diagnosis, and CBQ(p) scores for the six profiles
Variable Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 Profile 6
Participants, N (% across profiles) 18 (29%) 8 (12.9%) 10 (16.1%) 15 (24.2%) 5(8.1%) 6 (9.7%)
Age, Mean (SD) 45.61(9.35) 30.57 (5.62) 34.80 (7.64) 3840 (12.44) 33.00 (8.00) 30.50 (4.72)
Gender, N (% within-group)
Women 10 (55.6%) 5(71.4%) 5 (50%) 12 (80%) 3 (60%) 1(16.7%)
Adjusted Residual —4 7 -6 1.9 0 -22
Men 8 (44.4%) 2 (28.6%) 5 (50%) 3 (20%) 2 (40%) 5(83.3%)
Adjusted Residual 4 -7 6 —-19 0 22
Diagnosis category (% within group)
Depression 13 (72.2%) 2 (25%) 3 (30%) 10 (66.7%) 2 (40%) 1(16.7%)
Adjusted Residual 22 —15 —14 15 —0.5 —1.7
Psychosis 5(27.8%) 8 (75%) 7 (70%) 5(33.3%) 3 (60%) 5(83.3%)
Adjusted Residual —2.2* 15 14 —-15 05 1.7
Cogpnitive Bias Score, Mean (SD)
Total Score 38.33(1.91) 54.88 (1.55) 44.63 (2.57) 37.75(2.87) 4743 (1.22) 61.68 (4.97)
Intentionalising 7.89 (1.08) 8.88 (.64) 7.60 (1.07) 6.47 (74) 8.00 (1.00) 12.70(1.38)
Catastrophising 6.83 (.71) 12.13(.83) 9.20 (1.55) 840 (1.40) 10.08 (1.06) 7 (2.04)
Dichotomous Thinking 7.39 (.98) 11.13(1.13) 8.60 (1.51) 7.13(74) 8.28 (.83) 67 (3.14)
Jumping to Conclusion 8.56 (.78) 11.75(1.67) 11.30(.95) 8.60 (.83) 940 (1.14) 13.03 (64)
Emotional Reasoning 7.67 (84) 11.00 (2.33) 7.90 (1.29) 7.13(1.25) 11.60 (.89) 12.17 (2.23)
*p<.05

+one participant did not answer this question and was removed from the gender analysis

Profile 5 had a total score of 47.43 +1.22, significantly
higher than Profiles 1 and 4, but significantly lower than
Profiles 2 and 6 (ps<.003). The total score of Profile 5

was not significantly different from that of Profile 3
(p>.05). The highest score was for Emotional Reasoning
(11.30 4+ 0.89).
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Profile 3 had a total score of 44.63+2.57, lower than
Profiles 2 and 6 (p<.003), but higher than Profile 4
(p<.003), and similar to Profile 5 (p>.05). The highest
score for Profile 3 is Jumping to Conclusion.

Profile 1 had lower total score (38.33 £1.91) than every
other profile (p<.003) except for Profile 4 (p>.05). The
highest score of Profile 1 is Jumping to Conclusion, but
visually looking at the data, it is still lower than for every
other profile (significantly lower than Profiles 2, 3 and 6,
ps<.003).

Profile 4 had a total score of 37.75+2.87, similar to
profile 1 (p>.05), and significantly lower than every other
profile (p<.003). Visually, the highest scores seem to be
for Catastrophizing and Jumping to Conclusion.

An ANOVA showed a significant association between
age and profile, F(5.55)=4.63, p=.001 (see Table 5).
Post hoc analysis indicated a difference between Profile 1
and every other profile. However, only the difference
between Profile 1 and both the Profiles 2 and 6 survived
the Bonferroni correction, with Profile 1 being older
(45.61 £9.35years old) relative to Profile 2 (30.57 +5.62;
p=.009years) and Profile 6 (30.50+4.72; p=.016). No
significant differences were observed between other pro-
files based on this variable, ps > .05 (see S.1 in Supple-
mentary Materials).

Chi-squared tests showed that the association between
gender and profile was not significant, X> (61)=8.05,
p=.153. However, visually, we can observe a greater
proportion of women in Profile 4 (80.0%, adjusted resid-
ual=1.9) and a greater proportion of men in Profile 6
(83.3%, adjusted residual=2.2; See Table 5). However,
the association between diagnosis and profiles was sig-
nificant, X? (62)=11.69, p=.039. Profile 1 had a signifi-
cantly greater proportion of individuals with depression
than other profiles (72.2%, adjusted residuals =2.2). Only
the difference with Profile 2 survived to post hoc analy-
sis (p <.05), but did not survive the Bonferroni correction
(see S.2 in Supplementary Material). Although not sig-
nificant, we can visually observe that Profile 4 also had a
greater proportion of individuals with depression (66.7%,
adjusted residuals=1.5), and that Profiles 2, 3, and 6
have a greater proportion of individuals with psychosis
(respectively, 75%, adjusted residuals =1.5; 70%, adjusted
residual=1.4; and 83.3%, adjusted residuals=1.7). We
can see that Profile 4 had a similar proportion of men and
women (see Table 5).

Since the psychosis group and the depression group
were not balanced in terms of age and gender, we per-
formed stratifications before running the multinomial
regression. However, there were too few individuals in
each cell for interpretation, and the results were not
significant, p >.05. Therefore, we ran the multinomial
regression without stratifications. Among demographic
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variables (diagnosis, age, and gender), only age continued
to be statistically different among the Profiles when vari-
ables are considered together, p <.01.

Discussion

The current study aimed at replicating Peters and col-
leagues’ [49] study with a French sample. Compared to
Peters and colleagues’ results [49], our control group
showed higher scores, our depression group showed
lower scores, and our psychosis group showed similar
scores. It is not surprising that our control group had
higher scores since most participants in this group were
recruited from university courses. That is, several studies
indicate that university students have a higher prevalence
of depressive symptoms than the general population. A
survey conducted by the National College Health Assess-
ment with 43,780 students indicated that 44% of respond-
ents have experienced symptoms of depression in the last
12 months [78]. According to a survey of 10,000 students
from the student association Fédération des Associa-
tions Ftudiantes du Campus de I'Université de Montréal
(FAECUM), 22% reported moderate-to-severe depressive
symptoms or severe depression, 5.8% reported symp-
toms of exhaustion, and 7.8% reported having seriously
thought about killing themselves in the past 12months
[79]. Furthermore, our depression group had lower
scores relative to those from Peters and colleagues’ [49]
study. This may be explained by the fact that individuals
in our depression group were recruited through another
study where participants had been on sick leave due to
depression and were now returning to work. Although
some participants still presented with severe depressive
symptoms, most had experienced a reduction in symp-
toms. Furthermore, our results reflect the transdiagnostic
character of cognitive biases; an individual’s score does
not only depend on their diagnosis, but also on their cur-
rent condition and level of distress. In their meta-analysis
about attributional biases and the capacity to discrimi-
nate internal and external events, Brookwell, Bentall &
Varese [80] suggest that the cognitive biases they stud-
ied were not diagnostic-specific, but could be accounted
for by the presence of hallucinatory experiences. Future
studies should study cognitive bias profiles in relation to
specific symptoms, including symptom severity, rather
than diagnoses.

Based on prior studies [49, 63, 65], we expected that the
one-factor structure would prevail over the two- or five-
factor structure, for both the control and clinical groups.
This hypothesis was confirmed for the control group,
suggesting that biases tend to co-exist. For example, an
individual with a strong Catastrophising bias is likely to
also have a strong Intentionalising bias. This does not
mean that the questionnaire measures a single concept,
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but rather, that they are tightly connected. For the clini-
cal group, all three models were acceptable, although the
small sample resulted in less-than-ideal RMSEA.

The three-step cluster analyses aimed to determine
profiles of individuals based on their cognitive biases,
assessed by the CBQp and to compare the resulting clus-
ters on sociodemographic (i.e., age, gender) and clini-
cal (i.e., diagnosis) characteristics. Consistent with our
hypothesis, more than two clusters emerged, suggesting
that individuals with similar diagnoses do not score the
same on all cognitive biases, and that individuals with
different diagnoses might have similar cognitive biases.
The clusters indicated that although some people seem
to score similarly across biases, suggesting a tendency to
have many biases together (as the one-factor model sug-
gests), others have a strong tendency for presenting with
some biases above all others.

All profiles were significantly different in terms of
cognitive biases, yet not surprising since clustering was
performed on those specific variables. It is interesting
to notice that individuals with some of the highest bias
scores are younger (Profiles 2 and 6), whereas those with
some of the fewest biases (Profile 1) are older. It is pos-
sible that these biases tend to decrease as individuals
age; however, it is also plausible that this finding could be
better explained by the fact that Profile 1 had a greater
percentage of individuals with depression, and that our
depression group was older than our psychosis group.
Because age was the only variable that still predicted pro-
files after the multinomial regression, a larger sample will
be needed to truly determine whether diagnosis or gen-
der are significant predictors of clusters.

Our results suggest that, although some biases might
be more present in individuals with specific symptoms
(e.g., Jumping to Conclusions is more typical in profiles
with more individuals with psychosis) or from a specific
gender (e.g., Emotional Reasoning is more prevalent in
profiles with more women), these are not specific to these
individuals and can be found in other profiles as well.

Limitations

Several limitations of the present study must be acknowl-
edged. First, the healthy control group was homogeneous
and included only university students — different results
might be obtained with a different sample. Another lim-
itation is that some diagnoses were not confirmed by a
structured clinical interview. For the validation of the fac-
torial structure of the questionnaire for the clinical group,
a larger sample would be needed to confirm our results.
Furthermore, for the cluster analysis, there were signifi-
cant demographic differences between groups, with indi-
viduals in the depression group being older than those of
the psychosis group. Individuals in the depression group
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were mostly female whereas individuals in the psycho-
sis group were mostly males. Although this represents
a clinical reality, it may have biased our results. Because
our sample was too small to use stratifications, we can
only conclude about the effect of age on the profiles.

Research and clinical implication

This study demonstrated the validity of the French ver-
sion of the CBQp, therefore allowing clinicians and
researchers to easily assess cognitive biases in French-
speaking participants. It is a simple and efficient ques-
tionnaire that can be used evaluate whether participants
receiving CBTp, for instance, have experienced changes
in their cognitive biases following the therapy. Our find-
ings highlight the interdependence of different cognitive
biases and could be indicative of a common cognitive
process leading to the development of several biases.
Moritz and al [81]. also suggest that cognitive mecha-
nisms for delusions only partially overlap and recom-
mend continuing studying and targeting specific biases
via metacognitive training.

According to Garety and Freeman [82], cognitive biases
contribute to maintaining psychotic symptoms such as
delusions. For instance, a dichotomous style of thinking
would seem to favor the maintenance of delusions, while
Jumping to Conclusions would favor both the emergence
and the maintenance of psychotic symptoms [83]. To
date, most studies have focused on a specific cognitive
bias, whereas our study suggests that studying or address-
ing multiple biases together might be useful. From our
clinical experience, individuals in group CBT for psycho-
sis for instance, benefit from learning about and recog-
nizing their own cognitive biases, as this helps them take
a step back from distressing thoughts and work on strate-
gies to verify and modify their current beliefs.

Conclusion

The current findings support the validity of the French
translation of the CBQp. We obtained results similar to
the original validation study of the questionnaire. The
authors of the original CBQp have recommended using
one-, two-, or five-factor structure. While the results of
our study are similar, the 5-factor solution is clinically
more interesting. Our cluster analyses overall support the
transdiagnostic presence of cognitive biases.
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