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1. Introduction

A large body of psychological research has cleddgnonstrated that the formation and the
maintenance of delusions can be conceptualized asteraction between the environment
and abnormal cognitive-affective processes. Cogniiffective processes have received in
the last few years increased attention in particthlair role in persecutory delusions (PDs).
However, and contrary to PDs, grandiose delusi@Bs] have received astonishingly less
attention even though it is the second most comynentountered delusional beliefs in both
psychotic disorders (Stompe et al., 2006) and gémapulation (Largi and Van der Linden,
2005). Moreover, no psychological (e.g. cognitivehdvioral therapy) or pharmacological
interventions have been shown to be effective rimating individuals with GDs (Appelbaum
et al., 1999). Despite the development of a prelan model of GDs (Knowles et al., 2011),
cognitive and emotional processes underlying theld@ment and maintenance of GDs are
poorly understood.

It has been proposed that GDs frequently occurgsioe PDs and it is the main reason why
its underlying mechanisms have been closely linkeéd those underlying PDs such as self-
esteem (Ben-Zeev et al., 2011), jumping to conchsi and reduced reasoning flexibility
(Garety et al., 2012). Still, the role of other nitiye-affective processes remains to be
explored. For instance, it has been suggestedathetrant optimistic bias (Schonfelder and
al., 2017) and higher sensitivity to reward (Gryl2&11; Gruber et al., 2009) may contribute
to mania symptoms in bipolar disorders, which w&ign also includes GDs (Knowles et al.,
2011). Considering that there is an important layebetween schizophrenia and bipolar
disorder (Laursen et al., 2009), we may expect $imatlar processes would be associated
with GDs in a sample of individuals with a diagrsosif schizophrenia (Knowless et al.,

2011).



1.1. Optimism

Optimism tends to reflect the extent to which peopbld generalized favorable
expectancies for their future (Carver and Sch&iet4). Individuals who constantly bring to
mind positive and personally meaningful aspectshefr past, tend to be more optimistic
about the future (Cheung et al., 2013) and to hatdle positive and even if unrealistically
self-views (Luo et al., 2016). In fact, this tendegrio hold a positive self-perception that is
not grounded in reality, namely, self-enhancemesut, be considered as a concept related to
GDs. Traditionally optimism has been seen as adapind associated with well-being.
However, an inflated optimism could lead to probtewhen individuals fail to recognize
what they cannot achieve in reality (Carver ande®ah 2014), which may be the case for

individuals holding GDs.

1.2. Sensitivity to Reward

Optimist people also tend to expect more rewardutare situations (Stankevicius et al.,
2014). Sensitivity to reward is associated with Behavioral Activation System (BAS),
which is suggested to guide approach toward rewalslant stimuli and thus lead to goal-
direct behavior, confidence, optimism, and interastl pleasure in rewards (Alloy and
Abramson, 2010; Gray, 1990). Individuals with highsensitivity to reward search for
experiences in which they are most likely to obt&wards such as being praised by others
and winning (money or games) easily. Heightenedardvgensitivity has been described in
bipolar disorder (Gruber, 2011; Gruber et al., 2008 schizophrenia, lower sensitivity to
reward is typically associated with negative symmdqGold et al., 2008). Here, however, we

hypothesize that those individuals with grandiaseas could be more likely to engage and



focus on activities with higher probability to obstaewards (higher sensitivity to reward) that

confirms their beliefs.

1.3. Goalsand Hypothesis

The main goal of the present study was to explbeerble of optimism and sensitivity to
reward in GDs in a sample of patients diagnoseti adhizophrenia. More specifically, we
first aim to compare levels of optimism (Positiveture expectations) and sensitivity to
reward in those patients with low and high levdl&B®s. We also included other measures of
positive and negative symptoms as well as a measuitepression. The second aim was to
evaluate which factors were independently assatiatith GD level. A final goal of the
present study was to investigate whether thesehlas were specifically associated with

GDs or whether they were also associated with PDs.

2. Method and M aterials

2.1 Participants

115 participants with a diagnosis of schizophremée recruited from full- and part-time
hospitalization and ambulatory care services of Brepartments of Adult Psychiatry in
Montpellier, Marseille, and Nice (France). Diagmosgere made by a psychiatrist fully
trained, using the structured clinical interviewr @SM-IV (SCID). Patients were aged
between 18 and 60 years old and had to understalikdand read French. Exclusion criteria
were: (a) known neurological disease (b) brain riegy or (c) Axis Il diagnosis of

developmental disorders. Written informed consess wbtained from all participants and the

local ethical committee approved the protocol.



2.2. Instruments

GDs and PDs were evaluating using items 5 andspewgively, from thd?ositive and the
Negative Syndrome Scale (PANSS; (Kay et al., 1987)). Other clinical symptoms welsoa
evaluated using the PANS&s well as th&cale for the Assessment of Negative Symptoms
(SANS; (Andreasen, 1989)) and tl&algary Depression Scale (CDSS; (Addington et al.,

1993)).

Sensitivity to Punishment and Reward Questionnaire short version (SPSRQ) was used to
evaluate sensitivity to punishment (SP) and rew&) were evaluated using the French
version (Torrubia et al., 2001). The French shersion (Lardi et al., 2008) of the SPSRQ
includes 35 items, similar to that developed by @iGor and colleagues (O’Connor et al.,
2004), of which 17 assess SR and 18 B ratings in this version are done on a 4-point
Likert scale, ranging from 1 (totally no) to 4 @ty yes). Only the score of SR was used in
the present study. The items in the SR subscaleessldndividual differences in terms of
Behavioral Activation System activity including pesises to stimuli that are rewarding or
relieve punishment. Examples of questions incld@& you often do things to be praised?”

and ‘Do you often take the opportunity to pick up pegple find attractive?”

Future expectanciestask: This task was based on the Future Thinking Taskldeed by
MacLeod & Byrne (MacLeod and Byrne, 1996). Thikteexjuires participants to think about
the possibility of future experiences occurring rothee next week. Participants were given a
list of difference situations and then asked tarese the probability that they will occur in
the future, ranging from 1 (not probable at allyt@extremely probable). There are three
types of situations: future positive (e.g.: “Youhaiccomplish something with success”),
negative (e.g.: “Someone criticize you”) and ndugiaations (e.g. “You watch television”).

In total, participants were presented with 18 situes, 6 of each type.



2.3. Statistical Analyses

Mean and standard deviation were calculated fod#éreographic and clinical variables (see
Table 1).Subsequently, correlations and linear regressiatysis were used to test the
relationship between GDs and the variables (futxpeectations, sensitivity to reward,
depression, negative and positive symptorfisg linear regression was performed in R with
thelm (linear model) function. Moreover, three packagese employed to perform
regression diagnostics analysesries(Time Series Analysis and Computational Finance;
Trapletti, Hornik & LeBaron, 2018)mtest(Testing Linear Regression Models; Hothorn et
al., 2018) anadar (Companion to Applied Regression; Fox & Weisbe@ & packages.
More specifically, regression diagnostics inclutiests of Linearity (errors to be normally
distributed ; Normal Probability Plot), homoscedast (Plot of residuals versus predicted
value), independence (Durbin-Watson statistic) e@siBuals, the presence of outliers (Cook’s
distance), Non-linearity, and multicollinearity (Vk 2). The functioiNormalize()was
employed to improve the moddlhe significance level for our analyses was set<a0f5.

All statistical analyses were performed using thgt&dio version 1.1.

Insert Table 1 here

3. Results

3.1. Grandiose Delusions



Significant correlations were found between GDs Hatucinations (r = 036 = 0.0001),
Suspicious/Persecution (r = 0.275 0.003), General Psychopathology (r = 0{2%,0.03),
Future Positive Expectations (r = 0.915 0.0006), and Sensitivity to Reward (r = 0.86

0.001).

Following the previous analysis, multiple regreasamalysis was performed. In the first
model, only the clinical variables (Hallucinatioi&jspiciousness/Persecution, Hostility, and
General Psychopathology) were entered. Subsequemigel 2), Positive Future
Expectations and Sensitivity to Reward were algered as independent variables. In model
1 (R = 0.222,p < 0.0001), only Hallucinations predicted Grandidséusions § = 0.328, SE
=0.082, t = 3.998 = 0.0001, 95%CI 0.172 - 0.510). In model 2, bodillitinations f§ =
0.297, SE =0.078, t = 3.789= 0.0002, 95%CI 0.146 - 0.471) and Positive Future
Expectationsf{ = 0.04, SE = 0.013, t = 3.08%= 0.006, 95%CI 0.013 - 0.079) were
associated with GDs (R 0.315,p < 0.0001). Statistically significant differencesne found

between the two models (F = 7.4p7 0.0009).

3.2. Specificity of Grandiose Delusions: Persecutory Delusions

In order to determine whether our results wereifipgo Grandiose Delusions and would not
be observed in Persecutory delusions (PD), wecaselation analysis between PD and both
Future expectations and Sensitivity to Reward. iB@ant correlations were found between

PD and Future Negative Expectations (r = O28,0.04) and Sensitivity to Reward (r = 0.26,

p=0.004).

4. Discussion



Grandiose delusions have received astonishingly &ttention in the past years even
though the second most commonly encountered delalsbzliefs (Stompe et al., 2006).
Consequently, little is known regarding the psyolyatal processes associated with the
development and maintenance of GDs. Thus, thi/'stugbal was to explore the role of

future positive expectations or optimism and saunsjtto reward.

Evidence suggests that GDs seems to be a more stabé of mind influenced mostly
by past experiences (unreal, imaged situationsased memories; (Ben-Zeev et al., 2011;
Connors et al., 2014; Kopelman, 2010), which mayl ledividuals with GDs to be more
optimistic regarding their future. Indeed, peopleovare nostalgic, that is, individuals who
have affection for atypically positive and subjeetexperiences (Morewedge, 2013), also
tend to maximize the positivity of one’s self-vie{tsio et al., 2016) and to be more
optimism about the future (Cheung et al., 2013pdreement, we found that having future
positive expectations was higher in individualshwitgher GDs. Conversely, no differences
were found regarding future negative and neutrpéetations. This is in agreement with
previous studies showing that positive future eigigmns are not functionally equivalent to
negative future expectations (MacLeod et al., 199&onnor and Cassidy, 2007) and are not
correlated with depression (O’connor and Sheeh@QR0rhus, our results show that overall
individuals with higher levels of GDs may be mogimistic regarding their future
suggesting that it might partly underlie the maiiatece of these ideas together with other
cognitive bias such as reasoning bias (Garety.,e2@12). Based on previous research on PD
(Startup et al., 2016), one could suggest thaviddals with GDs could engage in a
repetitive style / way of thinking about future fin® expectations to strengthen a positive
sense of self. This is in accordance with a resemy by Raffard and colleagues (Raffard et
al., 2016) who showed in a sample of individuaégydiosed with schizophrenia that most of

episodic future thoughts were related to positients such as achievements, significant



relationships and leisure contents. As postulayetth® authors, this positive bias for the
future could be interpreted, as a way for of indibals diagnosed with schizophrenia with
GDs to create an idealized representation of dnélse potential in the face of stress and
adversity caused by the disease. Likewise, prewstudies have shown that participants
reported grandiose beliefs “as increasing theirgromhich helped them to cope with
difficult experience” (Renny, 2016) including neigatexperiences in which they have been
unfairly treated just before the emergence of thediefs, which in turn seems to have a

positive effect on the mood (Grbic, 2013; Rennyl@0

Another hypothesis tested in this study was thas @Duld be associated with higher
levels of sensitivity to reward. Ours resyitstially corroborate this hypothesisideed, we
found that significant correlations between GD lerd sensitivity to rewardNevertheless,
sensitivity to reward was not associated with gvel of GD in our sample when other
variables were considered in our mod&ilir results suggest that although higher levels of
sensitivity to reward may be presented with higbeels of GDs, other factors may better
explain the variations in GD level. Indeed, sigrafit correlations were found between the
experience of hallucinations and GD in our samPasitive symptoms are known to co-exist
and to be correlated (Ruckl et al., 2011) prob&lelgause they share some neurocognitive
and cognitive-affective background processes saakasoning biases (Garety et al., 2012),
metacognitive beliefs (Largi and Van der LinderQ20and source monitoring (Griffin and
Fletcher, 2017), although there are also differsi{Garety et al., 2012). In agreement, only
10-16% of people with a diagnosis of schizophremxigerience GDs in isolation (Knowles et
al., 2011).Our results corroborate these findings by showiag higher levels of GDs are
associated with higher levels of other positive gioms such as suspicious/persecutory
delusions and hallucinationNevertheless, hallucinations were the only symgttimat were

associated with GDs when considering the otheabées entered into the model. It is well



known in the literature that unusual experiencef s hearing voices or seeing things are
associated with delusional interpretations. Thus, possible that patients experiencing
hallucinations may interpret this phenomenon ama & special ability or power, resulting

in turn in GD maintenance.

Also considering this overlap of positive symptome performed two separate sets
of analysis: one for GDs and one for PDs. Regagrthie second analysis, results indicated
significant associations between high levels ofdPD negative future expectations and

sensitivity to reward. Thus, the role of positiveure expectations might be specific to GDs.

Contrary to other studies, we found no significzorrelations were found between
GD level and depression suggesting that GDs map@aissociated with a positive mood or
reduced negative mood as suggested by Garety #iedguoes (Garety et al., 2012; Smith et
al., 2006, 2005). Another study, however, fourat tiegative mood (sadness) was not
associated with GDs (Ben-Zeev et al., 2011) sugygethtat GDs seems not to be related to
the mood. In fact, previous studies have foundeawie for an association between GDs and
higher levels of conviction (Appelbaum et al., 1p88d reasoning biases (Garety et al.,
2012), which may explain why GDs seem to be a statalte of mind and are relatively

independent of contextual triggers (Ben-Zeev eal11).

The present study suffered from a few limitatidfisst, the data are cross-sectional,
meaning that the causal links between variablesliffreult to interpret. Second, we did not
include a sample of control participants, whichverged us from determining whether
individuals with GDs suffered or not from an exagged optimism biasChird, our measure
to evaluate future expectations only explained allsvariation of grandiose delusions. It
might be because our measure was designed to evglelaeral everyday situations. It would

be interesting to evaluate more personal futureetgtions. On the other hand, factors such
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as cognitive bias and other positive symptoms neagnbre relevant contributor to grandiose

delusions.

Strengths of this study include the large sampleatients diagnosed with
schizophrenia. Also, to the best of our knowledgg is the first study to evaluate whether
future expectations and sensitivity to reward asoaiated with GDs. This study opens new
avenues to explore the psychological mechanism@ésd with GDs beyond cognitive
biases. It suggests that the way individuals tlainé&ut their future or even the way they
project themselves into the future may be relef@mfurther understating how GDs are
maintained. Some authors suggested that GDs “maglajeas a compensation for an
underlying sense of loneliness, unworthiness, argressness” ((Beck and Rector, 2005); p.
588). Creating a more optimistic view of the futoreof themselves through GDs may be a
way to regain control and power over their owndiadter negative experiences (Grbic,

2013).
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Figure 1. Group differences between patients witv IGDs vs. High GDs in Sensitivity to
Reward, Negative, Positive and Neutral Future ({Boeos = + SD). Asterisks indicate

significance at p < .001.



Table 1.

Mean and Standard Deviations for clinical and socio-demographic variables

M SD
Age 36,91 9,98
Duration of theillness 15,10 9,80
Chlor promazine equivalents 800,33 656,66
Positive Symptoms (PANSS) 12,61 4,84
Hallucinations 2,17 1,49
Grandiosity 1,90 1,43
Suspi ciousness/persecution 2,36 1,45
Negative Symptoms (PANSS) 18,66 6,07
Negative Symptoms (SANS) 39,00 16,61
General Psychopatholo
(PANSS syenhop oy 34,09 7,26
Depression (CDSS) 3,64 3,76
Sensitivity to Reward 41,30 8,50
Positive Future Expectations 27,30 7,19
Negative Future Expectations 19,83 6,76
Neutral Future Expectations 30,00 6,20

N %
Gender (Male) 88,00 76.5%
Education Level
Primary School 25,00 21.7
Secondary School 64,00 55.6
Higher Education 26,00 22.6

Note: PANSS: Positive and Negative Symptoms Scale; SANS: Scale for
the Assessment of Negative Symptoms





