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Pondering on how great I am: Does rumination play a role in grandiose ideas?
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Introduction

In recent years, within the field of clinical psychology, there is an increasing interest in the transdiagnostic psychological processes that participate in the development and maintenance of different symptoms across mental disorders [START_REF] Dudley | Disorder specific and trans-diagnostic case conceptualisation[END_REF][START_REF] Mansell | Cognitive behavioral processes across psychological disorders : A review of the utility and validity of the transdiagnostic approach[END_REF][START_REF] Kinderman | Understanding and addressing psychological and social problems : The mediating psychological processes model[END_REF]. The processual and transdiagnostic approach has emerged partially in light of accumulative dissatisfaction with the categorical approach. The categorical approach is criticized for not adequately taking into account the cases that do not fit the nosographical categories as they are described in the DSM-5 (non-specified), the heterogeneity of clinical presentations, neither the comorbidities [START_REF] Dudley | Disorder specific and trans-diagnostic case conceptualisation[END_REF].

Moreover, the categorical approach does not take into account the psychological processes underlying the development and maintenance of symptoms, which makes it of little practical utility for clinical psychologists [START_REF] Dudley | Disorder specific and trans-diagnostic case conceptualisation[END_REF][START_REF] Hofmann | The future of intervention science : Process-based therapy[END_REF].

Within this processual and transdiagnostic approach, rumination has been one of the psychological processes most often studied [START_REF] Aldao | Emotion-regulation strategies across psychopathology : A meta-analytic review[END_REF][START_REF] Olatunji | Specificity of rumination in anxiety and depression : A multimodal meta-analysis[END_REF].

Different theoretical conceptualisations of rumination have been proposed. For instance, according to the Response-styles theory, rumination consists of repetitively thinking about the causes and consequences of a psychological state [START_REF] Nolen-Hoeksema | Rethinking rumination[END_REF]. [START_REF] Martin | Some ruminative thoughts[END_REF] have proposed a broader definition of rumination, arguing that ruminations may be positive or negative. Moreover, rumination may focus on either goalattainment or discrepancies between one's goals and current progress in order to facilitate effective self-regulation towards the goal (the goal progress theory; [START_REF] Martin | Some ruminative thoughts[END_REF].

Additionally, [START_REF] Watkins | Distinct modes of ruminative self-focus : Impact of abstract versus concrete rumination on problem solving in depression[END_REF] proposed to differentiate two distinct styles of rumination, with distinct functional properties and consequences: one maladaptive labelled abstract/analytical rumination style and another adaptive labelled experiential self-focus or concrete rumination style. The abstract/analytical rumination style is characterised by an evaluative style of processing that involves repetitive thinking about the causes, meanings, and implications of psychological states with a focus on past and future events [START_REF] Douilliez | Validation de la version française d'un questionnaire évaluant les pensées répétitives constructives et non constructives[END_REF]Nolen-Hoeksema, 1991;[START_REF] Watkins | Distinct modes of ruminative self-focus : Impact of abstract versus concrete rumination on problem solving in depression[END_REF]. The content of abstract ruminative style is most often general, superordinate and decontextualized. In contrast, concrete rumination style is characterised by a style of thinking centred on how one is experiencing the ongoing situation and thus includes subordinate, contextual and incidental details of the events taking place in the present situation [START_REF] Douilliez | Validation de la version française d'un questionnaire évaluant les pensées répétitives constructives et non constructives[END_REF][START_REF] Watkins | Distinct modes of ruminative self-focus : Impact of abstract versus concrete rumination on problem solving in depression[END_REF]. Up to date, rumination has been mostly studied in relation to depression [START_REF] Michl | Rumination as a mechanism linking stressful life events to symptoms of depression and anxiety : Longitudinal evidence in early adolescents and adults[END_REF][START_REF] Nolen-Hoeksema | The role of rumination in depressive disorders and mixed anxiety/depressive symptoms[END_REF][START_REF] Spasojević | Rumination as a common mechanism relating depressive risk factors to depression[END_REF]. Studies have experimentally tested the effect of rumination compared to, for example, a distraction condition. Rumination was found to heighten negative humour and interfere with problemsolving abilities [START_REF] Lyubomirsky | Effects of self-focused rumination on negative thinking and interpersonal problem solving[END_REF][START_REF] Nolen-Hoeksema | Rethinking rumination[END_REF] as well as to induce more negatively distorted interpretations of life events [START_REF] Lyubomirsky | A measure of subjective happiness : Preliminary reliability and construct validation[END_REF][START_REF] Lyubomirsky | Effects of self-focused rumination on negative thinking and interpersonal problem solving[END_REF].

Even though most studies have focused on depression, there are also findings showing that rumination could play a central role in the onset, maintenance, or recurrence of other mental disorders and abnormal psychological states [START_REF] Aldao | Emotion-regulation strategies across psychopathology : A meta-analytic review[END_REF][START_REF] Harvey | Cognitive behavioural processes across psychological disorders : A transdiagnostic approach to research and treatment[END_REF]). In the context of the current study, two examples are of particular interest. First, there is now converging evidence to suggest the potential influence of rumination in the maintenance of paranoid ideas. Using an experimental approach, two studies have evaluated the effect of rumination on paranoid thoughts in the general population [START_REF] Martinelli | The impact of rumination on state paranoid ideation in a non-clinical sample[END_REF][START_REF] Mckie | An experimental investigation into the role of ruminative and mindful self-focus in non-clinical paranoia[END_REF]. In both studies, rumination led to maintained levels of paranoia (pre-post paranoia), while the other condition (distraction or mindful self-focus) led to decreased levels of paranoia.

Overall, both studies suggest that a ruminative style, when associated with paranoia, might lead to a narrowing of attention toward negative experiences, increasing threat-based information processing, which, in turn, prevents the individuals from considering other non-threatening information that might lead to the disconfirmation of the paranoid ideas. It is important to mention that there is now consistent evidence showing that worrying (abstract ruminative style of thinking oriented towards the future) is an essential contributing factor to paranoia [START_REF] Startup | Worry processes in patients with persecutory delusions[END_REF] and that reducing worry leads to a reduction in paranoid delusions [START_REF] Freeman | Effects of cognitive behaviour therapy for worry on persecutory delusions in patients with psychosis (WIT) : A parallel, single-blind, randomised controlled trial with a mediation analysis[END_REF].

Secondly, rumination has been found to participate in the maintenance of a positive state in bipolar disorders. Individuals with bipolar disorder seem to be more likely to ruminate about positive affects compared to individuals with no history of mania [START_REF] Gruber | Hooked on a feeling : Rumination about positive and negative emotion in inter-episode bipolar disorder[END_REF][START_REF] Hanssen | Ruminative and dampening responses to positive affect in bipolar disorder and major depressive disorder[END_REF]. Moreover, in an experimental study by [START_REF] Gruber | Reflective and ruminative processing of positive emotional memories in bipolar disorder and healthy controls[END_REF], two groups of participants, one with a bipolar disorder and a healthy control group, engaged both in ruminative processing (the equivalent to the abstract/analytical rumination style) and reflective processing (the equivalent of the experiential self-focus/concrete rumination style) style using a positive autobiographical experience in which they felt intense happiness. They found that if reflective processing was associated with lower self-reported positive affect and positive thoughts for all participant, participants with bipolar disorder reported higher positive affect across both conditions relative to nonclinical participants. It was later suggested by [START_REF] Gruber | Hooked on a feeling : Rumination about positive and negative emotion in inter-episode bipolar disorder[END_REF] that ruminating on one's internal positive states might prevent individuals from attending to relevant external stimuli that would help to tune down this positive emotional state.

In sum, studies in both paranoia and mania provide evidence that rumination might participate in the maintenance of both delusional ideas and positive emotional states. Thus, we hypothesized that rumination might also play a role in the development and/or maintenance of grandiose ideas (or delusions). Grandiose delusions (GD) are defined as false beliefs about having an inflated worth, power, knowledge, or a special identity, which are firmly sustained despite undeniable evidence to the contrary. GD is the most common type of delusions in bipolar disorder [START_REF] Smith | Characterizing the experience of auditory verbal hallucinations and accompanying delusions in individuals with a diagnosis of bipolar disorder : A systematic review[END_REF] and the second most common type of delusions in schizophrenia [START_REF] Knowles | Grandiose delusions : A review and theoretical integration of cognitive and affective perspectives[END_REF]. Moreover, GD also can be found in the general population, especially in early adulthood [START_REF] Verdoux | A survey of delusional ideation in primary-care patients[END_REF] in agreement with the continuum hypothesis [START_REF] Van Os | A systematic review and meta-analysis of the psychosis continuum : Evidence for a psychosis pronenesspersistence-impairment model of psychotic disorder[END_REF].

Despite its prevalence and transdiagnostic nature, very little is known about the psychological processes that might be implicated in GD. GD seem to be associated with high self-esteem, higher optimism regarding the future, low levels of depression and negative selfschemas [START_REF] Bortolon | The contribution of optimism and hallucinations to grandiose delusions in individuals with schizophrenia[END_REF][START_REF] Smith | Emotion and psychosis : Links between depression, self-esteem, negative schematic beliefs and delusions and hallucinations[END_REF] as well as jumping to conclusions and reduced reasoning flexibility [START_REF] Garety | Differences in cognitive and emotional processes between persecutory and grandiose delusions[END_REF]. These data are consistent with the emotionconsistent hypothesis of GD that suggests that GD emerge out of current positive affective states [START_REF] Smith | Grandiose delusions : An experimental investigation of the delusion as defense[END_REF]. Conversely, the delusion-as-defence theory suggests that GD appear as an attempt to defend oneself against negative emotional states. According to Knowless et al. (2011), these two hypotheses are not mutually exclusive. Indeed, Knowles and colleagues (2011) proposed an integrative psychological model of GD, in which rumination might be involved in the onset and/or maintenance of GD. More specifically, in this model, authors proposed that rumination about past achievements, (biased) positive autobiographical memories and even imagined situations that became integrated into memory [START_REF] Connors | Hypnotic analogues of delusions : The role of delusion proneness and schizotypy[END_REF][START_REF] Kopelman | Varieties of confabulation and delusion[END_REF] might amplify the positive mood and increase self-esteem. Rumination on these positive internal states (e.g., positive mood and increase self-esteem) is suggested to amplify them even further. Subsequently, attempts to understand this internal state ("why I feel this way?") might seed the first grandiose thoughts, which ultimately might lead to GD, in particular, in the context of cognitive biases. This proposition is in line with the emotion-consistent model of GD according to which grandiose beliefs are grounded on "existing or preserved raised areas of self-esteem" (Smith, Freeman, & Kuipers, 2005, p. 481). Moreover, a ruminative style might maintain GD by narrowing attention toward positive experiences, while preventing individuals from attending to disconfirmatory evidence [START_REF] Gruber | Reflective and ruminative processing of positive emotional memories in bipolar disorder and healthy controls[END_REF]. In contrast, the ability to distract might promote disengagement from GD. Nevertheless, these hypotheses need to be empirically tested.

Thus, the current study aim was to investigate the impact of rumination induction on grandiose ideas ("I am someone very special and superior to others") in a non-clinical sample.

We hypothesised that rumination induction, relative to distraction, would maintain levels of grandiose ideas and positive emotion in agreement with previous studies [START_REF] Martinelli | The impact of rumination on state paranoid ideation in a non-clinical sample[END_REF][START_REF] Mckie | An experimental investigation into the role of ruminative and mindful self-focus in non-clinical paranoia[END_REF]. A secondary aim was to evaluate the extent to which trait grandiosity (measured with a questionnaire) would be associated with state grandiosity (grandiose ideas measured during the experimental task). We expect that trait grandiosity will correlate specifically with state grandiosity after the rumination condition.

Method

Participants

Power analysis based on previous studies [START_REF] Martinelli | The impact of rumination on state paranoid ideation in a non-clinical sample[END_REF][START_REF] Mckie | An experimental investigation into the role of ruminative and mindful self-focus in non-clinical paranoia[END_REF] was conducted assuming α equals 0.05 and power equals to 0.95. A sample of 16 participants is required to achieve a power of 0.90 with a η 2 = 0.17 [START_REF] Mckie | An experimental investigation into the role of ruminative and mindful self-focus in non-clinical paranoia[END_REF] for Mixed ANOVA and 113 participants for a paired-t test (d = 0.27; [START_REF] Gruber | Reflective and ruminative processing of positive emotional memories in bipolar disorder and healthy controls[END_REF]. In total, 136 participants were recruited, but only 109 were included and completed the whole experiment.

Inclusion criteria were described as follows: age above 18 years old, speaking and writing French fluently and normal or corrected vision. Exclusion criteria included the diagnosis of any mental disorders according to the DSM-5, as assessed by the Mini-International Neuropsychiatric Interview (M.I.N.I.) (Sheehan et al., 1998). Reasons for excluding participants were the presence of a diagnosis of mental disorder.

Design

A counterbalanced within-subject design was used in which all participants completed both ruminative and distraction inductions. Before both inductions, participants were induced to recall an experience in which they felt special, important and/or superior to most people.

Experimental Induction

Grandiosity induction. To induce a state of grandiosity, participants were invited to recall a past experience in which they felt special, important and/or superior to most people.

The memory they recalled had to be precise and specific (place and time). If the description met the definition, the participant was left alone in the room with only directions to follow the instructions given by the slides. Subsequently, participants were asked to look back at the precise moment and place of memory they have just recalled and spend two minutes thinking about what they noticed, thought and felt at that moment.

Rumination and Distraction Induction. For both distraction and rumination conditions, the instructions and the prompts were presented on a PowerPoint presentation.

Each one of the 21 PowerPoint slides was presented for 20 seconds.

The rumination and distractions inductions used items from the Lyubomirsky and

Nolen-Hoeksema's (1996) induction procedure. The rumination condition included sentences that required participants to think about the causes and consequences of the situation and internal state. Examples of sentences include "Think about the way you feel inside" and "Think about the possible consequences of your current mental state". Two additional sentences were added to prompt appraisal of the participants' specialness ("Think about the extent to which you felt special in this situation") and superiority ("Think about the extent to which you were superior or better than most people") in the situation. For the distraction condition, participants were requested to focus their attention on neutral and externally focused ideas. Examples of sentences include "Think about a boat slowly crossing the Atlantic" and "Think about a layout of a typical classroom".

Assessment of dependent variables

In order to ensure that the inductions lead to the maintenance or reduction of grandiose ideas and positive affect, participants completed different measures before and after induction manipulation. First, participants completed three visual analogue scales (VASs) assessing to what extent (from 0 to 100) they (1) felt special or important, (2) superior or more special than most people, and ( 3) to what extent they felt that they have abilities that most people don't have. These items were based on questions commonly used to evaluate grandiose delusions present in the Peters' Delusion Inventory ("Do you ever feel that you are a very special or unusual person ?"; [START_REF] Peters | Measuring delusional ideation : The 21-item[END_REF]) and the Positive and Negative Symptoms Scale ("Do you have any talents or skills that most people don't have?"; [START_REF] Kay | The positive and negative syndrome scale (PANSS) for schizophrenia[END_REF]. They were also requested to complete the Positive and Negative Affect Schedule (PANAS) [START_REF] Crawford | The Positive and Negative Affect Schedule (PANAS) : Construct validity, measurement properties and normative data in a large non-clinical sample[END_REF]) evaluating positive affect. The PANAS is a self-reported questionnaire designed to measure both positive and negative affect. Each item is rated on a 5-point scale of 1 (not at all) to 5 (very much). In this study, we only used the items assessing positive affect. The reliability of the PANAS positive affect was Cronbach's α = 0.89 [START_REF] Crawford | The Positive and Negative Affect Schedule (PANAS) : Construct validity, measurement properties and normative data in a large non-clinical sample[END_REF].

A final question assessed participants affect from negative to positive (General affect: "Evaluate your current feelings using the scale below from -10 negative --0 Neutral --+10 Positive).

Manipulation checks

One VAS was included after the autobiographical memory induction to evaluate to what extent participants had the impression of re-experiencing the past positive experience (from 0 to 100). Two VASs were also administered after each induction (rumination and distraction) to evaluate to what extent participants were able to follow the instructions provided: (1) "To what extent were you able to stay focused on the intrusions of the task?" (2)

"To what extent were you able to think about the caused, the meanings and consequences of the experience?" (specific to the rumination condition).

Other measures :

B-M Grandiose Ideas Questionnaire (B-MGI 1 ). The B-MGI is a 26-item questionnaire evaluating different subtypes of grandiose delusions, including inflated worth, power, knowledge, identity or special relationship to a deity or a famous person. The scale is divided in 4 subscales (1) Inflated Self (e.g., "Do you ever think you are more talented or gifted than most people?"), ( 2) Fame (e.g., "Do you even think you are someone famous, important or powerful?", (3) Religiosity (e.g., "Do you even think you are closer to God and/or the Devil than most people? "), and (4) Attraction (e.g., "Do you even think you are more attractive than most people?").

Items are first scored in terms of frequency on a 5-point Likert scale ranging from 1 = Never to 5 = Very often. The internal consistency of each questionnaire and subscales was 1 Detailed information about the scale was omitted to guarantee the double-blind review.

then calculated using McDonald's Omega (ω) coefficients. Result revealed adequate consistency of all the scores: Total score ω = 0.86, Inflated Self ω = 0.85, Fame ω = 0.63, Religiosity ω = 0.74, and Attraction ω = 0.73. In the present study, we only used the total scores.

fNART -National Adult Reading Test (Nelson & O'Connell, 1978

). The fNART is a reliable and valid method for assessing premorbid intelligence in French-speaking populations [START_REF] Mackinnon | The estimation of premorbid intelligence levels in French speakers[END_REF].

Demographic data (gender, education and age) were also collected. Participants also completed other questionnaires, but that were not included in the present study. They will be analyzed as part of another study. These included the Mini Cambridge-Exeter Repetitive Thought Scale [START_REF] Douilliez | Validation de la version française d'un questionnaire évaluant les pensées répétitives constructives et non constructives[END_REF], the Cognitive Bias Questionnaire for Psychosis [START_REF] Peters | Cognitive biases questionnaire for psychosis[END_REF], and the Beck Depression Inventory [START_REF] Beck | Comparison of Beck Depression Inventories-IA and-II in psychiatric outpatients[END_REF]. All these questionnaires were completed at the end of the experimental manipulation.

Procedure

Participants completed all the measures individually. After obtaining informed consent, the experimenter administrated the Mini International Neuropsychiatric Interview for DSM-5 to assess mental health disorders. Individuals meeting the inclusion criteria were invited to join the research protocol and were assigned to either the rumination or distraction induction condition. Next, participants undertook the grandiosity induction, completed the VAS and the PANAS measures and then engaged in the ruminative or distraction inductions.

They then completed the VAS and PANAS measures again. Before starting the second part of the experiment, participants completed the socio-demographic data and the fNART. The procedure was repeated so that participants could complete the alternative induction. Once the experimental part ended, participants completed several questionnaires, including the B-MGI.

At the end of the session, participants were thanked for their participation, and the experimenter ensured that participants did not have any questions before leaving. The study was carried out according to the code of ethics of the World Medical Association (Declaration of Helsinki) and was approved by the local ethics committee.

Statistical Analyses

Data were analysed using the R Studio (RStudio Team, 2015). Alpha was set at p < 0.05. Mean, standard deviation and frequency of socio-demographic and clinical variables were calculated. Only a few of the variables of interest in the present study were normally distributed (i.e., PANAS). Nevertheless, for most of those variables that did not follow a normal distribution, their level of skewness and kurtosis were within the acceptable limits of ±2 (Trochim & Donnelly, 2006;Gravetter & Wallnau, 2014). Still, square root transformations were applied to reduce skewness and kurtoses. When transformations led to reductions in skewness and kurtoses, parametric analyses were employed. Analyses of variance were conducted with the package 'ez' (Lawrence, 2016) and for the pairwise comparisons using paired t test with Bonferroni correction, we used the package 'stats' (Bolar, 2019). In all other cases, we used three packages to perform non-parametric statistics: 'stats' (Bolar, 2019), 'PMCMR' (Pohlert, 2018), and 'rstatix' (Kassambara, 2020).

Generalized eta-squared (GESη 2 G) effect sizes were computed (Bakeman, 2005).

Finally, we performed Spearman correlations analyses to test the association between the different dependent variables (grandiose ideas before and after each condition) and the B-M Grandiose Ideas Questionnaire.

Results

Demographic variables

Our sample was mostly composed of young adults with a mean age equal to 27.71 (SD = 12.23), and were primarily female (54%, N = 58). In terms of education, 39 (35.78%) of participants were currently completing their Undergraduate Studies or had already obtained a Bachelor's Degree, while almost half of our sample (N = 52; 47.71%) were undertaking their Graduate Studies or had already obtained their Master's Degree. Participants' mean score on the B-MGQ was equal to 39.79 (SD = 13.88).

Within-group comparison: grandiose ideas

Square root transformations were applied to reduce skewness and kurtosis.

Subsequently, the transformed dependent variables (grandiose ideas) were submitted to repeated-measures ANOVA with both Time (before vs after) and condition (rumination vs distraction) as within factors. We also checked data for outliers. No outliers were found.

Mean scores for the different items regarding grandiose ideas was calculated using nontransformed data.

We also performed an ANOVA with a between-group factor to evaluate the effect of order (i.e. whether participants started with the Rumination or Distraction condition).

Levene's test indicated no problems with homogeneity. The main effect of order, neither the interaction between order and the other factors were significant. Thus, we present here the results without the between-group factor.

Results yield a significant effect of Time, F(1, 106) = 117.38, p < 0.0001, η 2 G = 0.094, Condition, F(1, 106) = 74.52, p < 0.001, η 2 G = 0.083, and a significant interaction effect Time*Condition, F(1, 106) = 81.26, p < 0.001, η 2 G = 0.063. Pairwise comparisons using paired t test with bonferroni correction showed a significant reduction in the grandiose ideas between before and after manipulation for both the Distraction (p < 0.001, d = -1.22, 95% CI [-1.46, -0.96]) and Rumination conditions (p = 0.018, d = -0.12, 95% CI [-0.31, 0.07]). Nevertheless, participants reported a higher state of grandiose ideas in the Rumination condition compared to the Distraction condition, but only after the manipulation (p < 0.001, d = 1.15, 95% CI [0.91,1.40]). Means and Standard deviations are displayed in Table 1 andFigure 2.

Insert here Figure 2 and Table 1 Within-group comparison: manipulation checks PANAS. No data transformation was necessary for the PANAS data. We also checked data for outliers. Two, no extreme, outliers were found. Since excluding these two outliers did not change the results, we report data here with the whole sample.

We first analyzed the effect of the manipulation on positive affect. A significant main effect of Condition, F(1, 106) = 53.89, p > 0.001, η 2 G = 0.004, and a significant interaction effect Time*Condition, F(1, 106) = 57.89, p > 0.001, η 2 G = 0.054, were found. The main effect of Time was not statistically significant, F(1, 106) = 3.33, p > 0.05, η 2 G = 0.003. A statistically significant difference was found between the condition Rumination relative to the condition Distraction only after the manipulation (p < 0.001, d = -0.86, 95% CI [-1.09, -0.64]). The positive affect was slightly higher after the Rumination condition. In the Rumination condition, we observed an augmentation of the positive affect from before to after the manipulation (p < 0.001, d = -0.60, 95% CI [-0.81, -0.39]). Conversely, in the Distraction condition, a reduction of positive affect was observed (p < 0.001, d = 0.36, 95% CI [0.16, 0.55]).

General affect.

Transformations resulted in reductions in skewness and kurtosis. Thus, analyses were conducted with the transformed data. Regarding overall affect, a significant effect of Time, F(1, 106) = 12.99, p = 0.0004, η 2 G = 0.012, Condition, F(1, 106) = 33.65, p < 0.0001, η 2 G = 0.043, and an interaction effect Time*Condition, F(1, 106) = 42.18, p < 0.0001, η 2 G = 0.04 was found. Further comparisons revealed that participants reported more positive affect after the Rumination condition when compared to after the Distraction condition (p > 0.0001, d = 0.84, 95% CI [0.62, 1.06]). Conversely, no differences were found before the two conditions (p = 0.52, d = 0.04, 95% CI [-0.15, 0.23]). Moreover, significant differences were found between before and after the manipulation for both Rumination (p 0.012, d = 0.15, 95% CI [-0.03, 0.35]) and Distraction conditions (p > 0.001, d = -0.60, 95\\% CI [-0.81, -

0.40]).

Concentration and re-experiencing. Both variables were not normally distributed.

Transformations did not result in reductions in skewness and kurtosis. Thus, non-parametric statistics were applied here. No statistically significant differences were found in terms of concentration (V = 1392.5, p = 0.818) nor re-experiencing (V = 1816.5, p = 0.594).

Correlation analyses: trait and state grandiosity

Spearman correlations were performed to test the association between trait (B-M Grandiose Ideas Questionnaire) and state grandiosity after and before each experimental condition. Results indicated a statistically significant positive and small association between trait and state grandiosity before the distraction (rs = 0.229, p = 0.017) and the rumination condition (rs = 0.303, p = 0.001) as well as after the rumination condition (rs = 0.330, p = 0.0005). Conversely, a non-statistically significant negative and small correlation was found between trait and state grandiosity after the condition distraction (rs = -0.074, p = 0.443).

Discussion

Our goal in the present study was to explore the role of rumination in grandiose ideas in the general population. Secondly, we also investigated whether the level of trait grandiose ideas was associated with state grandiose ideas. Our results showed that in the Distraction condition participants' self-reported grandiose ideas decreased from before to after the manipulation. Likewise, we observed a slight decrease in positive affect (PANAS) and general affect (negative-positive affect). Conversely, in the Rumination induction condition, the participants' self-reported grandiose ideas remained unchanged. Moreover, we could observe a slight increase in positive emotion and general affect.

These findings indicate that participants induced to a ruminative style maintained grandiose ideas in comparison with a condition in which participants were induced to distract themselves from a past event during which they felt unique and superior. A ruminative style of thinking might narrow attention toward positive experiences and prevent individuals from attending to disconfirmatory evidence. This might lead to positively biased interpretations of life events, higher expectations that something positive will happen [START_REF] Bortolon | The contribution of optimism and hallucinations to grandiose delusions in individuals with schizophrenia[END_REF], and memory biases toward positive events. Nevertheless, these hypotheses need to be further tested.

We present for the first time empirical evidence supporting the theoretical model proposed by Knowles and colleagues (2011) according to which rumination might play a role in grandiose ideas. Our findings also corroborate previous studies in the general population that have explored the role of rumination in the maintenance of persecutory ideas/delusions.

Both [START_REF] Martinelli | The impact of rumination on state paranoid ideation in a non-clinical sample[END_REF] and [START_REF] Mckie | An experimental investigation into the role of ruminative and mindful self-focus in non-clinical paranoia[END_REF] showed that rumination condition led to maintained levels of paranoia (pre-post paranoia), while distraction and mindful self-focus led to decreased levels of paranoia. Moreover, we report similar effect sizes for the comparisons before versus after the Distraction condition as [START_REF] Martinelli | The impact of rumination on state paranoid ideation in a non-clinical sample[END_REF]r = 0.46 / d = 1.03). However, they found a higher effect size for the Rumination condition (r = 0.33 / d = 0.69).

Likewise, [START_REF] Gruber | Reflective and ruminative processing of positive emotional memories in bipolar disorder and healthy controls[END_REF] showed that ruminative processing relative to a reflective processing style led participants (with a diagnosis of bipolar disorders and health individuals) to report more positive affect and positive thoughts.

Our results could also be interpreted in light of the GD-as-defence hypothesis. In line with this hypothesis, we could suggest that rumination might function as an avoidance strategy. That is, rumination would help the individual to avoid being in contact with evidence for his/her low self-esteem and, instead, focus on the positive aspects of the self, even if they are not real. Qualitative data suggest that both GD-as-defence and emotion-consistent hypotheses might be valid (Grbic, 2013;Renny, 2016). For instance, Renny (2016) indicates that grandiose beliefs might increase individuals' power and thus help them cope with painful experiences (Renny, 2016). Importantly, we did not find significant differences within conditions or between groups in terms of concentration, re-experiencing nor rumination. Moreover, the effect of the order of presentation (whether participants completed first the rumination or the distraction condition) was not statistically significant.

Furthermore, the second part of our findings suggests that trait grandiosity, that is, a tendency to have thoughts regarding one's specialness and uniqueness, is associated with higher levels of state grandiosity before and after the rumination condition. Although we cannot confirm causality, we can cautiously suggest that when individuals who are more prone to have grandiose ideas think repetitively about the causes and consequences of these positive psychological states, rumination might contribute to the maintenance of grandiose ideas. Conversely, non-significant negative correlations were found between trait and state grandiosity after the distraction condition. Again, we can tentatively suggest that distraction might break the circle that feeds grandiose ideas. Future studies need to explore whether engaging individuals who hold high levels of grandiose beliefs with unrelated activities (distraction), might lead to the reduction of these beliefs. If it is indeed the case, engaging individuals with other actions might be a promising intervention for grandiose delusions. Indeed, interventions, such as the Worry Intervention Trial, whose goal is to reduce repetitive negative thinking and help individuals to engage with pleasant activities have shown to be efficacious in reducing paranoid delusions in individuals with a diagnosis of schizophrenia [START_REF] Freeman | Effects of cognitive behaviour therapy for worry on persecutory delusions in patients with psychosis (WIT) : A parallel, single-blind, randomised controlled trial with a mediation analysis[END_REF]. Similar interventions might also be effective for reducing grandiose delusions; nevertheless, it remains to be tested.

As a whole, our findings have important clinical implications. Although this study needs replication in clinical samples, it is the first study to show that ruminative style of thinking plays a role in grandiose ideas. Grandiose ideas in clinical samples have been found to be associated with high self-esteem, low levels of depression and negative self-schemas as well as reduced reasoning flexibility [START_REF] Garety | Differences in cognitive and emotional processes between persecutory and grandiose delusions[END_REF][START_REF] Smith | Emotion and psychosis : Links between depression, self-esteem, negative schematic beliefs and delusions and hallucinations[END_REF][START_REF] Smith | Grandiose delusions : An experimental investigation of the delusion as defense[END_REF], which might render the modification of delusional beliefs more difficult. Indeed, firstgeneration of cognitive behavioural therapies (CBT) aims mainly to modify beliefs by helping a client find disconfirmatory evidence and consider cognitive biases when appraising daily life situations. Conversely, targeting psychological processes might be a promising strategy to overthrow these barriers and reduce GD. Indeed, research suggests that a causalinterventionist approach, which focuses on specific factors that are involved in the onset and maintenance of delusions, is a possible alternative (Mehl, Werner, & Lincoln, 2015). Many recent psychological interventions for paranoid delusions have adopted this causalinterventionist approach, including interventions targeting worry [START_REF] Freeman | Effects of cognitive behaviour therapy for worry on persecutory delusions in patients with psychosis (WIT) : A parallel, single-blind, randomised controlled trial with a mediation analysis[END_REF] and safety behaviours [START_REF] Freeman | Automated psychological therapy using virtual reality (VR) for patients with persecutory delusions: study protocol for a single-blind parallel-group randomised controlled trial (THRIVE)[END_REF]. First-generation CBT might be more suitable once the individual develops a sense of self-esteem based on other facts rather than the grandiose delusions. In sum, this study is a first step to identify and understand the relevant factors that underlie GD. Despite these relevant clinical implications, this study also has some limitations. First, our study was conducted with healthy individuals; thus, replication is needed in clinical samples. The level of conviction of grandiose ideas in clinical and non-clinical populations differs significantly. In the present study, we did not explicitly assess the degree of conviction, a limitation that should be addressed in future studies. Moreover, our hypotheses regarding the role of rumination, both from the perspective of the GD-as-defence and emotion-consistent models, Indeed, levels of self-esteem differ from non-clinical to clinical samples with psychosis (Peters et al., 2016). Therefore, the way low self-esteem might trigger rumination in these two samples might also differ. However, one might also have in mind that recent research has provided evidence for a dimensional latent structure of paranoia, which suggests that the processes implicated in non-clinical paranoia might also be involved in clinical paranoia. We might expect a similar dimensional latent structure of grandiose delusions, although more research is needed. Second, we measured neither grandiose ideas nor positive affect before the induction of autobiographical memory to test whether the feelings of being someone special or important was already present before the induction. Third, we did not include a control condition, which prevents us from determining whether time might heighten grandiose ideas rather than rumination. Although it is not a limitation, in the present study, we manipulated rumination relative to a distraction condition. Distraction can also be a way to avoid emotions, thoughts and memories, which has been shown to be associated with paranoid delusions [START_REF] Udachina | The role of experiential avoidance in paranoid delusions : An experience sampling study[END_REF]. Thus, although it might be helpful in the short term, it can also result in heightened intrusive thoughts [START_REF] Wegner | Paradoxical effects of thought suppression[END_REF].

Future studies should compare an abstract ruminative style to a concrete ruminative style [START_REF] Watkins | Rumination-focused cognitive behaviour therapy for residual depression : A case series[END_REF]. However, most studies suggest that GD is not (as paranoid delusions and depression) associated with negative affect or thoughts that might prompt individuals to adopt distraction strategies. Instead, rumination might be an avoidance strategy that prevents individuals from thinking on negative past experiences. Thus, distraction and, more precisely, orienting one's attention to other activities that are valued-oriented might be an interesting strategy to adopt when targeting GD, which might help individuals to disengage from their grandiose ideas.

In conclusion, our study provides evidence that rumination induction leads to the maintenance of grandiose ideas relative to distraction induction, where we observed a reduction of the levels of grandiose ideas. Importantly, these results need to be generalized to clinical grandiose delusions with caution. Future studies need to replicate it in clinical samples. If replicated, these results would have important clinical implications particularly in the design of future interventions targeting GD. 

Table 1 .

 1 Mean and standard deviations for the variables manipulated in the Rumination and Distraction conditions.

		Before		After	
		Rumination	Distraction	Rumination	Distraction
		M (SD)	M (SD)	M (SD)	M (SD)
	Grandiose Ideas				
	Sense of being special	81.28 (18.66)	78.14 (20.53)	77.50 (21.01)	41.84 (28.07)
	Superior to others	64.17 (26.31)	64.95 (26.81)	61.58 (28.23)	31.27 (29.79)
	Special Ability	62.52 (30.57)	62.20 (28.30)	61.71 (29.77)	36.78 (30.38)
	Manipulation Checks				
	Positive Affect	28.81 (4.55)	28.98 (4.77)	31.82 (5.45)	27.16 (5.31)
	General Affect	7.17 (3.05)	7.028 (3.29)	7.73 (2.54)	5.18 (3.52)
	Concentration			80.29 (19.33)	79.95 (19.71)
	Rumination			75.17 (22.40)	
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