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Introduction: It has been suggested for a long time that dissociation creates cognitive difficulties. However, the relationship between dissociation and cognitive abilities is unclear as many incongruent results have been identified among the literature. Therefore, the aim of this study is to evaluate the relationship between cognitive functioning and dissociative manifestations, and to distinguish the results based on the method used.

Method: We performed a PRISMA systematic review with one key word related to cognitive functioning and one key word related to dissociation. The extracted study characteristics included: being an empirical study, containing at least one keyword from each category within the title, and assessing the relationship between cognitive functioning and dissociative manifestations. The research was performed with EMBASE, Pubmed and PsycInfo.

Results: 60 studies were included in the systematic review. We found highly congruent results among studies that used self-report measures of cognition, and poorly congruent results in studies that used cognitive tasks. We identified the use of emotional material and the use of inductive procedures all as potential explanations for the incongruence.

Conclusions: Even though the relationship between dissociation and cognitive complaints is now clearly established, the association between dissociation and cognitive tasks remains unclear. Further studies focusing on emotional tasks or inductive methods should be performed.

1.

Introduction

Dissociation is defined as a "disruption of the usually integrated functions of consciousness, memory, identity, or perception of the environment" (American Psychiatric Association, 2013). Dissociation is present in multiple psychiatric disorders such as dissociative disorders, PostTraumatic Stress Disorder (PTSD) or anxiety disorders [START_REF] Bernstein | Development, reliability, and validity of a dissociation scale[END_REF].

A cognitive behavioral conceptualization for dissociation has recently been put forward (Vancappel & El-Hage, 2023). In this model, the authors suggested five factors which are key within the field of dissociation, namely beliefs about emotions, beliefs about dissociation, difficulties in emotion regulation, mindfulness skills and attentional control. However, the authors highlighted an imbalance between the level of proof related to the different factors.

Specifically, they mentioned that the findings regarding attentional control were inconsistent.

Indeed, multiple research has been performed on the cognitive impairments related to dissociation, among the general population (e.g. [START_REF] De Ruiter | Dissociative style and individual differences in verbal working memory span[END_REF], among PTSD patients (e.g. [START_REF] Fani | Cognitive and neural facets of dissociation in a traumatized population[END_REF] and among patients suffering from dissociative disorders (e.g. [START_REF] Adler | Altered orientation of spatial attention in depersonalization disorder[END_REF]. Studies have used questionnaires (e.g. [START_REF] Guzel Ozdemir | The Relationships Between Dissociation, Attention, and Memory Dysfunction[END_REF] and/or cognitive tasks (e.g. Elzinga et al., 2000). The results of the studies are controversial. Some results indicated a positive association between dissociation and cognitive impairments (e.g. Brewin et al., 2013), others demonstrated a negative association (e.g. [START_REF] De Ruiter | Dissociative style and individual differences in verbal working memory span[END_REF], while others did not find any relationships at all (e.g. [START_REF] Brandes | PTSD symptoms and cognitive performance in recent trauma survivors[END_REF] or indeed, mixed results (e.g. [START_REF] Fani | Cognitive and neural facets of dissociation in a traumatized population[END_REF]. One particular review suggested that the difference in the results may be partly due to the sporadic characteristics of dissociation [START_REF] Mckinnon | A review of the relation between dissociation, memory, executive functioning and social cognition in military members and civilians with neuropsychiatric conditions[END_REF]. Indeed, dissociation is a transient phenomenon; therefore, it is reasonable to believe that its effect on cognitive functions may also be transient. This in turn means that if participants or patients do not present with dissociative symptoms during the cognitive task, the task may not detect any cognitive impairments. Consequently, this would suggest that studies which do not use dissociative induction may not be able to track the cognitive disruption because dissociation was not present during the evaluation. Vancappel and El-Hage (2023) explored this further and proposed a double relationship between attentional impairments and dissociation. Firstly, latent attentional control may be predictive of dissociative reactions. In that sense, patients would need cognitive resources to counteract these dissociative reactions when they occur. Secondly, when dissociation occurs, it may momentarily disrupt attention. This could alter daily functioning, thus creating anticipatory anxiety that consequently reinforces the apparition of dissociation.

For instance, a patient who presents dissociative symptoms because they have just seen someone that looks like their aggressor at work, may not be able to focus on their task. This is congruent with previous works which found an association between dissociation and altered daily functioning [START_REF] Boyd | Dissociative symptoms mediate the relation between PTSD symptoms and functional impairment in a sample of military members, veterans, and first responders with PTSD[END_REF][START_REF] Boyd | The contributions of emotion regulation difficulties and dissociative symptoms to functional impairment among civilian inpatients with posttraumatic stress symptoms[END_REF] and other studies which highlighted the mediating role of cognitive impairments between psychiatric symptoms and altered daily functioning in other mental disorders [START_REF] Brewster | Depressive Symptoms, Cognition, and Everyday Function Among Community-Residing Older Adults[END_REF][START_REF] Mcintyre | Cognitive deficits and functional outcomes in major depressive disorder : Determinants, substrates, and treatment interventions[END_REF].

Up to now, no systematic review using gold standard criteria has been performed on the relationship between dissociation and cognitive functioning. Therefore, the aim of this study is to perform such an analysis. The systematic review will include studies performed among the general and psychiatric population that measure cognitive functioning and dissociation. This analysis will help us (i) to identify existing conclusions regarding the relationships between dissociation and cognitive performance and (ii) to distinguish the results based on the method used.

Method

Search strategy

This review followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses Guidances [START_REF] Moher | Preferred reporting items for systematic reviews and meta-analyses : The PRISMA statement[END_REF]) reporting guidelines to ensure the transparent and complete reporting of systematic reviews. Three online databases were searched : EMBASE, Pubmed and PsycInfo. We used two categories of key search terms. The first category was related to cognitive functioning and included the key words: "cognitive" "cognition" "executive function" "executive control" "memory" "working memory" "executive dysfunction" "inhibition" "switching" "planning" "prefrontal dysfunction" "neuropsychological" "attention" "updating" and "shifting". The second category was related to dissociation and included the key words "dissociation" "derealization" "depersonalization" "dissociative manifestations" "dissociative symptoms" "dissociative symptomatology" "dissociative disorder".

Eligibility criteria

To be eligible for the systematic review, studies were required to contain at least one word from each category within their titles and had to assess the relationship between cognitive functioning and dissociation. We did not consider non-empirical articles. 2 419 articles were identified for abstract review within Pubmed, PsycInfo and EMBASE. From those articles, 2 207 were discounted based on the title and/or the abstract because they did not meet the criteria for inclusion. A lot of articles were removed because dissociation does not only mean dissociative symptoms but also refers to the idea of separation in a common language. After removing duplicates, we selected 49 articles that met the criteria for inclusion. We then added 11 supplementary articles based on the authors' previous knowledge. These articles were not present during the first analysis either because they used another key word to mention dissociation from those we used in our research (e.g., dissociative tendency) or because their title did not contain keywords related to dissociation but instead used a keyword related to a non-dissociative disorder. Ultimately, from a total of 2,419 original search results, 60 studies were selected for final inclusion (See Fig. 1 for the PRISMA flow diagram). We distinguished the different studies based on the results they found. Studies were said to find a "negative effect" when the research established a negative association between dissociation and at least one measure of cognitive performance. In these studies, the more the people/patients presented with high levels of dissociation, the poorer were their cognitive abilities. Studies were said to find a "positive effect" when the research found a positive association between dissociation and at least one measure of cognitive performance. In these studies, the more the people/patients presented with high levels of dissociation, the better were their cognitive abilities. Studies were said to find "both positive and negative effects" when the results indicated a positive association between dissociation and at least one measure of cognitive performance and at least one negative association with another measure of cognitive performance. Finally, some studies found "no association", when the results did not establish any association. We consider there to be presence of association if at least one test reached statistical significance (p<0.05) using either correlation analysis, t tests or ANOVA. Because the observed effects on cognitive functioning depend on the one hand on the nature of the measurement (i.e., objective or subjective) and, on the other hand, on the condition of the subject (i.e., patients or healthy subjects), we distinguished four different methods used to capture cognitive functioning: (1) studies that rely upon questionnaires to assess cognitive functioning within a non-clinical sample, (2) studies that use questionnaires to assess cognitive functioning within a clinical sample, (3) studies that contain at least one cognitive task to assess cognitive functioning within a non-clinical population and (4) studies that use at least one cognitive task to assess cognitive functioning within at least one psychiatric sample or one sample of patients exposed to stressful events. For each category, detailed characteristics of the studies with its main results are displayed respectively in Table 1, 2, 3 and4. 3.

Results

Summary of the studies

 Studies that used questionnaires within a non-clinical sample

Among studies that used self-report questionnaires within a non-clinical sample (N=4), two studies used the Cognitive Failure Questionnaire [START_REF] Bruce | Understanding cognitive failures : What's dissociation got to do with it?[END_REF][START_REF] Giesbrecht | Why dissociation and schizotypy overlap : The joint influence of fantasy proneness, cognitive failures, and childhood trauma[END_REF], one used the Wienberger Repressive Restraint Scale [START_REF] Melchert | Relations Among Childhood Memory, a History of Abuse, Dissociation, and Repression[END_REF] and one used the Adult AHDH self-report Scale [START_REF] Guzel Ozdemir | The Relationships Between Dissociation, Attention, and Memory Dysfunction[END_REF]. All of them found a positive association between dissociation and cognitive complaints.

 Studies that used questionnaires within a clinical sample

Among studies that used self-report questionnaires within a clinical sample (N=8), three studies used the Revised Self-conscious Scale [START_REF] Perona-Garcelán | Relationship between self-focused attention and dissociation in patients with and without auditory hallucinations[END_REF][START_REF] Perona-Garcelán | Depersonalization as a mediator in the relationship between self-focused attention and auditory hallucinations[END_REF], 2020), two studies used the Cognitive Failure Questionnaire [START_REF] Simeon | Alexithymia, absorption, and cognitive failures in depersonalization disorder : A comparison to posttraumatic stress disorder and healthy volunteers[END_REF]Van Heugten -Van Der Kloet et al., 2014a), two used non-validated Likert scales [START_REF] Becker-Blease | Dissociation and memory for perpetration among convicted sex offenders[END_REF][START_REF] Buck | Effects of State Dissociation on Objectively and Subjectively assessed Memory Disturbances[END_REF] and one used the Wender Utah Rating Scale [START_REF] Matsumoto | Association between childhood attention-deficit-hyperactivity symptoms and adulthood dissociation in male inmates : Preliminary report[END_REF]. All of them also found a positive association between dissociation and cognitive complaints.

Within every study, the strength of the association appeared moderate to strong with correlations going from .27 to .79.

-Insert Table 1 and2- Studies that used at least one cognitive task within a non-clinical sample

Regarding the studies performed among a non-clinical population and using at least one cognitive task (N=21), 12 of them revealed a negative association between dissociation and cognition functioning (Brewin et al., 2013;[START_REF] Brewin | Experimentally-induced dissociation impairs visual memory[END_REF][START_REF] Freyd | Cognitive environments and dissociative tendencies : Performance on the Standard Stroop Task for high versus low dissociators[END_REF][START_REF] Freyd | Cognitive environments and dissociative tendencies : Performance on the Standard Stroop Task for high versus low dissociators[END_REF][START_REF] Kindt | Dissociation related to subjective memory fragmentation and intrusions but not to objective memory disturbances[END_REF][START_REF] Kindt | Dissociation and memory fragmentation : Experimental effects on meta-memory but not on actual memory performance[END_REF][START_REF] Merckelbach | Trait dissociation and commission errors in memory reports of emotional events[END_REF]Olsen & Beck, 2012a;[START_REF] Van Heugten -Van Der | Self-Reported Sleep Disturbances in Patients with Dissociative Identity Disorder and Post-Traumatic Stress Disorder and How They Relate to Cognitive Failures and Fantasy Proneness[END_REF]Wright & Osborne, 2005). However, within these 12 studies, 3 did not find any association between cognitive abilities and dissociation through cognitive tasks but they did through subjective assessment [START_REF] Kindt | Dissociation related to subjective memory fragmentation and intrusions but not to objective memory disturbances[END_REF][START_REF] Kindt | Dissociation and memory fragmentation : Experimental effects on meta-memory but not on actual memory performance[END_REF]Wright & Osborne, 2005). Four studies found a positive association between dissociation and cognition (de Ruiter et al., 2003a[START_REF] De Ruiter | Dissociative style and individual differences in verbal working memory span[END_REF]Elzinga et al., 2000;D. Veltman et al., 2005). Three found both a positive and a negative association between dissociation and cognitive tasks (DePrince & Freyd, 1999;[START_REF] Guzel Ozdemir | The Relationships Between Dissociation, Attention, and Memory Dysfunction[END_REF]Saidel-Goley et al., 2012). Two studies did not find any association between dissociation and cognitive functioning [START_REF] Devilly | Dissociative tendencies and memory performance on directed-forgetting tasks[END_REF][START_REF] Huntjens | Binding Temporal Context in Memory : Impact of Emotional Arousal as a Function of State Anxiety and State Dissociation[END_REF].

-Insert Table 3- Studies that used at least one cognitive task within a clinical sample

Among the studies that used at least one cognitive task among psychiatric samples (N=27), 18 studies established a negative association between cognitive functioning and dissociative manifestations [START_REF] Adler | Altered orientation of spatial attention in depersonalization disorder[END_REF][START_REF] Cima | Frontal lobe dysfunctions, dissociation, and trauma self-reports in forensic psychiatric patients[END_REF][START_REF] Dorahy | The effect of emotional context on cognitive inhibition and attentional processing in dissociative identity disorder[END_REF][START_REF] Dorahy | Cognitive inhibition and interference in dissociative identity disorder : The effects of anxiety on specific executive functions[END_REF]Giesbrecht et al., 2010a;[START_REF] Guralnik | Feeling Unreal : Cognitive Processes in Depersonalization[END_REF][START_REF] Guralnik | Cognitive functioning in depersonalization disorder[END_REF]Haaland & Landrø, 2009;[START_REF] Jones | Autobiographical memory and dissociation in borderline personality disorder[END_REF][START_REF] Krause-Utz | Reduced amygdala reactivity and impaired working memory during dissociation in borderline personality disorder[END_REF][START_REF] Lemche | Cognitive load and autonomic response patterns under negative priming demand in depersonalization-derealization disorder[END_REF]Minshew & D'Andrea, 2015a;[START_REF] Montagne | Emotional memory and perception of emotional faces in patients suffering from depersonalization disorder[END_REF][START_REF] Parlar | Dissociative symptoms are associated with reduced neuropsychological performance in patients with recurrent depression and a history of trauma exposure[END_REF][START_REF] Renard | Dissociation and social cognition in schizophrenia spectrum disorder[END_REF]Rivera-Vélez et al., 2014a;[START_REF] Roca | Cognitive function and dissociative disorder status among veteran subjects with chronic posttraumatic stress disorder : A preliminary study[END_REF][START_REF] Winter | Dissociation in borderline personality disorder : Disturbed cognitive and emotional inhibition and its neural correlates[END_REF]. One study identified a positive association between dissociative manifestations and cognitive functioning [START_REF] Walker | Reduction in dissociation due to aging and cognitive deficit[END_REF] and one study reported mixed results [START_REF] Fani | Cognitive and neural facets of dissociation in a traumatized population[END_REF]. Finally, 7 studies did not reveal any association between cognitive functioning and dissociation [START_REF] Brandes | PTSD symptoms and cognitive performance in recent trauma survivors[END_REF][START_REF] Dimitrova | Sleep, trauma, fantasy and cognition in dissociative identity disorder, post-traumatic stress disorder and healthy controls : A replication and extension study[END_REF][START_REF] Elzinga | Neural correlates of enhanced working-memory performance in dissociative disorder : A functional MRI study[END_REF]Latalova et al., 2010a;[START_REF] Lemche | Cognitive load and autonomic response patterns under negative priming demand in depersonalization-derealization disorder[END_REF][START_REF] Medford | Emotional memory in depersonalization disorder : A functional MRI study[END_REF][START_REF] Papageorgiou | Changes of P300 elicited during a Working Memory test in Individuals with depersonalization-derealization experiences[END_REF][START_REF] Rossini | Intellectual functioning of inpatients with dissociative identity disorder and dissociative disorder not otherwise specified. Cognitive and neuropsychological aspects[END_REF].

-Insert table 4-

Distinguishing studies based on methodological aspects

Furthermore, we distinguished some studies based on methodological aspects.

 Distinction based on the measure of trait-dissociation used

Two different scales were mainly used to assess trait-dissociation, namely the DIS-Q and the DES. While every study using the DIS-Q found a positive association between dissociative manifestations and cognitive functioning (N=4) (de Ruiter et al., 2003[START_REF] De Ruiter | Dissociative style and individual differences in verbal working memory span[END_REF]Elzinga et al., 2000;Veltman et al., 2005), studies using the DES found every kind of result, positive (N=1) [START_REF] Walker | Reduction in dissociation due to aging and cognitive deficit[END_REF], negative (N=22) [START_REF] Brewin | Experimentally-induced dissociation impairs visual memory[END_REF][START_REF] Cima | Frontal lobe dysfunctions, dissociation, and trauma self-reports in forensic psychiatric patients[END_REF][START_REF] Dorahy | The effect of emotional context on cognitive inhibition and attentional processing in dissociative identity disorder[END_REF][START_REF] Dorahy | Cognitive inhibition and interference in dissociative identity disorder : The effects of anxiety on specific executive functions[END_REF][START_REF] Freyd | Cognitive environments and dissociative tendencies : Performance on the Standard Stroop Task for high versus low dissociators[END_REF][START_REF] Freyd | Cognitive environments and dissociative tendencies : Performance on the Standard Stroop Task for high versus low dissociators[END_REF]Giesbrecht et al., 2010a;[START_REF] Guralnik | Feeling Unreal : Cognitive Processes in Depersonalization[END_REF]Haaland & Landrø, 2009a;[START_REF] Jones | Autobiographical memory and dissociation in borderline personality disorder[END_REF][START_REF] Kindt | Dissociation related to subjective memory fragmentation and intrusions but not to objective memory disturbances[END_REF][START_REF] Kindt | Dissociation and memory fragmentation : Experimental effects on meta-memory but not on actual memory performance[END_REF][START_REF] Merckelbach | Trait dissociation and commission errors in memory reports of emotional events[END_REF]Minshew & D'Andrea, 2015a;[START_REF] Montagne | Emotional memory and perception of emotional faces in patients suffering from depersonalization disorder[END_REF]Morgan et al., 2006a;Olsen & Beck, 2012b;[START_REF] Renard | Dissociation and social cognition in schizophrenia spectrum disorder[END_REF][START_REF] Roca | Cognitive function and dissociative disorder status among veteran subjects with chronic posttraumatic stress disorder : A preliminary study[END_REF]Van Heugten -Van Der Kloet et al., 2014a;[START_REF] Winter | Dissociation in borderline personality disorder : Disturbed cognitive and emotional inhibition and its neural correlates[END_REF]Wright & Osborne, 2005a), positive and negative association (N=3) (DePrince & Freyd, 1999a;[START_REF] Guzel Ozdemir | The Relationships Between Dissociation, Attention, and Memory Dysfunction[END_REF]Saidel-Goley et al., 2012) and no associations (N=5) [START_REF] Devilly | Dissociative tendencies and memory performance on directed-forgetting tasks[END_REF][START_REF] Dimitrova | Sleep, trauma, fantasy and cognition in dissociative identity disorder, post-traumatic stress disorder and healthy controls : A replication and extension study[END_REF][START_REF] Elzinga | Neural correlates of enhanced working-memory performance in dissociative disorder : A functional MRI study[END_REF][START_REF] Huntjens | Binding Temporal Context in Memory : Impact of Emotional Arousal as a Function of State Anxiety and State Dissociation[END_REF]Latalova et al., 2010).

 Distinction based on the use of emotional versus non-emotional tasks

We distinguished studies that used strictly neutral tasks versus those that used at least one emotional task. Among studies that used an emotional cognitive task (N=11) 8 studies found a negative association between cognitive abilities and dissociation (DePrince & Freyd, 1999;[START_REF] Dorahy | The effect of emotional context on cognitive inhibition and attentional processing in dissociative identity disorder[END_REF][START_REF] Dorahy | Cognitive inhibition and interference in dissociative identity disorder : The effects of anxiety on specific executive functions[END_REF][START_REF] Fani | Cognitive and neural facets of dissociation in a traumatized population[END_REF][START_REF] Giesbrecht | Why dissociation and schizotypy overlap : The joint influence of fantasy proneness, cognitive failures, and childhood trauma[END_REF][START_REF] Minshew | Implicit and explicit memory in survivors of chronic interpersonal violence[END_REF]Olsen & Beck, 2012;[START_REF] Winter | Dissociation in borderline personality disorder : Disturbed cognitive and emotional inhibition and its neural correlates[END_REF]. Three studies did not succeed in establishing any association [START_REF] Kindt | Dissociation related to subjective memory fragmentation and intrusions but not to objective memory disturbances[END_REF][START_REF] Kindt | Dissociation and memory fragmentation : Experimental effects on meta-memory but not on actual memory performance[END_REF][START_REF] Montagne | Emotional memory and perception of emotional faces in patients suffering from depersonalization disorder[END_REF]. However, we noticed that all three of them assessed cognitive functioning through the recall of a movie, suggesting that using a movie to investigate the relationship between cognitive abilities and dissociation might be less efficient.

 Distinction based on the use of induction versus cross-sectional studies

We distinguished the studies that used induction (experimental manipulation) versus the studies that used a strictly cross-sectional method. Among studies that used at least one cognitive task, five used an experimental manipulation of dissociation. To induce dissociation, one study used a stressful exercise [START_REF] Morgan | Stress-induced deficits in working memory and visuo-constructive abilities in Special Operations soldiers[END_REF], one used a script-driven induction (Krause-Utz et al., 2018) and three used mirror gazing (Brewin et al., 2013;[START_REF] Brewin | Experimentally-induced dissociation impairs visual memory[END_REF]. They all found a negative impact of dissociation on cognitive abilities.

However, this effect was not significant on every cognitive task carried out. Cross-sectional studies produced contradictory results regarding the association between dissociation and cognitive abilities: 27 found a negative association [START_REF] Adler | Altered orientation of spatial attention in depersonalization disorder[END_REF][START_REF] Cima | Frontal lobe dysfunctions, dissociation, and trauma self-reports in forensic psychiatric patients[END_REF][START_REF] Dorahy | The effect of emotional context on cognitive inhibition and attentional processing in dissociative identity disorder[END_REF][START_REF] Dorahy | Cognitive inhibition and interference in dissociative identity disorder : The effects of anxiety on specific executive functions[END_REF][START_REF] Freyd | Cognitive environments and dissociative tendencies : Performance on the Standard Stroop Task for high versus low dissociators[END_REF]Giesbrecht et al., 2010;[START_REF] Freyd | Cognitive environments and dissociative tendencies : Performance on the Standard Stroop Task for high versus low dissociators[END_REF][START_REF] Guralnik | Feeling Unreal : Cognitive Processes in Depersonalization[END_REF][START_REF] Guralnik | Cognitive functioning in depersonalization disorder[END_REF]Haaland & Landrø, 2009;[START_REF] Jones | Autobiographical memory and dissociation in borderline personality disorder[END_REF][START_REF] Kindt | Dissociation related to subjective memory fragmentation and intrusions but not to objective memory disturbances[END_REF][START_REF] Kindt | Dissociation and memory fragmentation : Experimental effects on meta-memory but not on actual memory performance[END_REF][START_REF] Lemche | Cognitive load and autonomic response patterns under negative priming demand in depersonalization-derealization disorder[END_REF][START_REF] Merckelbach | Trait dissociation and commission errors in memory reports of emotional events[END_REF][START_REF] Minshew | Implicit and explicit memory in survivors of chronic interpersonal violence[END_REF][START_REF] Montagne | Emotional memory and perception of emotional faces in patients suffering from depersonalization disorder[END_REF]Olsen & Beck, 2012;[START_REF] Parlar | Dissociative symptoms are associated with reduced neuropsychological performance in patients with recurrent depression and a history of trauma exposure[END_REF][START_REF] Renard | Dissociation and social cognition in schizophrenia spectrum disorder[END_REF]Rivera-Vélez et al., 2014b;[START_REF] Roca | Cognitive function and dissociative disorder status among veteran subjects with chronic posttraumatic stress disorder : A preliminary study[END_REF][START_REF] Van Heugten -Van Der | Self-Reported Sleep Disturbances in Patients with Dissociative Identity Disorder and Post-Traumatic Stress Disorder and How They Relate to Cognitive Failures and Fantasy Proneness[END_REF]Wright & Osborne, 2005b, 2005a), 5 found a positive association (de Ruiter et al., 2003[START_REF] De Ruiter | Dissociative style and individual differences in verbal working memory span[END_REF]Elzinga et al., 2000;[START_REF] Veltman | Neurophysiological correlates of increased verbal working memory in high-dissociative participants : A functional MRI study[END_REF][START_REF] Walker | Reduction in dissociation due to aging and cognitive deficit[END_REF], 4 found both a positive and negative association (DePrince & Freyd, 1999b;[START_REF] Fani | Cognitive and neural facets of dissociation in a traumatized population[END_REF][START_REF] Guzel Ozdemir | The Relationships Between Dissociation, Attention, and Memory Dysfunction[END_REF]Saidel-Goley et al., 2012b) and 8 did not find any association at all [START_REF] Brandes | PTSD symptoms and cognitive performance in recent trauma survivors[END_REF][START_REF] Devilly | Dissociative tendencies and memory performance on directed-forgetting tasks[END_REF][START_REF] Dimitrova | Sleep, trauma, fantasy and cognition in dissociative identity disorder, post-traumatic stress disorder and healthy controls : A replication and extension study[END_REF][START_REF] Elzinga | Neural correlates of enhanced working-memory performance in dissociative disorder : A functional MRI study[END_REF][START_REF] Huntjens | Binding Temporal Context in Memory : Impact of Emotional Arousal as a Function of State Anxiety and State Dissociation[END_REF]Latalova et al., 2010;[START_REF] Medford | Emotional memory in depersonalization disorder : A functional MRI study[END_REF][START_REF] Papageorgiou | Changes of P300 elicited during a Working Memory test in Individuals with depersonalization-derealization experiences[END_REF][START_REF] Rossini | Intellectual functioning of inpatients with dissociative identity disorder and dissociative disorder not otherwise specified. Cognitive and neuropsychological aspects[END_REF].

Discussion

The aim of the study was (i) to identify the conclusions that could be drawn about the relationship between dissociation and cognitive performance and (ii) to distinguish the results based on the method used.

We systematically reviewed 60 articles. From these articles 42 (70%) found at least a negative association between dissociation and cognitive abilities; 5 (8,33%) found at least a positive association between dissociation and cognitive abilities; 4 (6,67%) found both a positive and a negative association between dissociation and cognitive abilities and 9 (15%) did not find any association at all between dissociation and cognitive function. When focusing on specific kinds of studies, we found that every study that used only self-report measures of cognition found a negative association between dissociation and cognitive abilities. However, only 12 studies out of 21 (57,14%) of the studies that used at least one cognitive task to assess cognitive abilities within a non-clinical population found a negative association between dissociation and cognitive abilities. The ratio was 18 over 27 (66,67%) for the same kind of study performed on a clinical population. Then, when we focused on other methodological aspects, we found that every study that used the DIS-Q to measure dissociation found a positive association between dissociation and cognitive abilities. We found that 8 studies out of 11 (72,73%) that used emotional material within the cognitive tasks, found a negative association between dissociation and cognitive abilities. The three studies that did not find such results used an emotional film instead of emotional material within the task. Finally, every study that used dissociative induction found a negative effect of induction on cognitive abilities.

Overall, such results suggest that (i) the relationship between self-report measures of cognitive abilities and dissociation is clearly established; (ii) dissociative induction disrupts cognitive performance and (iii) the association between cognitive abilities and dissociation is more obvious when it involves emotional material. For these last two points, the number of studies performed is still weak and further experimentations are required. The results are too controversial to conclude that cognitive abilities measured through neutral cognitive tasks are associated with dissociation. Overall, we found that the negative association between dissociation and cognitive tasks reaches different cognitive functions, namely memory, attention and executive function.

Different hypotheses are possible to explain these results. In congruence with McKinnon et al.'s (2016) proposal, it is possible that the results may be explained by the transient aspect of dissociation. The first hypothesis is that cognitive disruption appears only during the presence of state-dissociation. This would explain most of our results. Firstly, cognitive disruption would overall be associated with trait-dissociation through subjective evaluation, as it measures general difficulties instead of a picture of an ability at a given time. Secondly, compared with cognition within a neutral context, cognition within an emotional context would be more consistently associated with dissociation because aversive emotions are known to trigger dissociation [START_REF] Vancappel | Exploring strategies to cope with dissociation and its determinants through functional analysis in patients suffering from PTSD : A qualitative study[END_REF]. Finally, the induction of dissociation would disrupt cognitive functions. The second hypothesis is that the active state of dissociation would primarily disrupt dissociation (same as the first hypothesis) and emotional dysregulation would secondly be involved in the difficulties observed in emotional cognitive tasks. Contrary to the first hypothesis, the results of the association between dissociation and cognitive abilities within an emotional context would not be due to the activation of dissociation but would result from the failure to regulate the emotion triggered by emotional material [START_REF] Cavicchioli | Dissociation and emotion regulation strategies : A meta-analytic review[END_REF]. In that sense, people with high levels of dissociation would not be able to regulate themselves during emotional cognitive tasks, resulting in poorer cognitive performances. This is congruent with previous suggestions that cognitive functioning and emotion regulation abilities interact [START_REF] Hofmann | Executive functions and self-regulation[END_REF][START_REF] Schmeichel | Individual Differences in Executive Functioning and Their Relationship to Emotional Processes and Responses[END_REF]. A third hypothesis is that the relationship between cognitive abilities and dissociation would be more complex than a simple linear relationship. As proposed by Vancappel and El Hage (2023), emotional context, by promoting state dissociation, would firstly disrupt attention (same as the first hypothesis).

However other processes would moderate the relationship between dissociation and cognitive abilities. In that sense, cognitive abilities may be used by patients without positive beliefs about dissociation (e.g., "Dissociation is a relief") to stop counteracting dissociation. In other words, an absence of relationship between dissociation and cognitive abilities might occur in patients with positive beliefs because they would not use their cognitive abilities to stop dissociation (Vancappel et al., 2023).

The study presents several perspectives. Further studies may prefer to use neutral, emotional tasks and dissociative induction to explore the relationship between dissociation and cognitive abilities. Additional variables such as emotion regulation and the beliefs about dissociation should be integrated into the study protocol to explore their potential mediation/moderation role.

Limits

This study has a few limits. Some studies included in the systematic review were low in sample size. This may explain the absence of certain relationships identified. We did not review the quality of the studies included or investigate the research methods for potential bias; thus, we are limited in the conclusions we can draw. Equally, we did not control the comorbidities included in the different studies. The presence of depressive symptoms for instance may highly influence patients' cognitive abilities.

Conclusion

Even though the relationship between dissociation and cognitive complaints is now clearly established, the mechanism underlying the relationship between a dissociative state and cognitive disruption remains unclear. The use of emotional material and dissociative induction seem to be determinant in the results. Further studies measuring emotion regulation abilities and beliefs about dissociation may help to control for the confounding effect of such variables on the relationship between cognitive function and dissociation. 
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Table 2 .

 2 Synthesis of the studies using self-report questionnaires within a clinical sample

	Article	Population	Sample Size	Age : Mean (SD)	Percentage of women	Cognitive fields evaluated	Tools for assessing cognition	Tools for assessing dissociation	Experimental manipulation (Yes/No)	Use of (Yes/No) emotional material	Main results
							Studies that found a negative effect of dissociation on cognition
	Brewin et al. 2013 study 1	Students	N=60 (30 received dissociative induction and 30 did not	20.05 (1.61)	68.33%	Attention and short term memory	Perceptual Corci blocks attention task; Weschler's digit span et	CADSS DES	Yes	No	Negative effect of dissociative induction on digit Span
	Brewin et al. 2013 study 2	Students	N=40	20.42 (2.02)	87.5%	Verbal memory	Weschler memory scale	CADSS	Yes	No	Negative effect of dissociative induction on delayed recall memory
	Brewin & Mersaditabri 2013	HC	N=60 (40 received dissociative induction and 20 did not)	25.41 (1.96)	80%	Visual memory	Reys' Figures	CADSS	Yes	No	Negative effect of dissociative induction on visual memory
	Freyd et al. 1998	General population	N=155	21	49.68%	Inhibition	Stroop	DES	No	No	HD participants have a greater level of inhibition difficulties as compared to LD
	Giesbretch et al. 2007	Students	N=62	19.03 (1.56)	72.58%	Episodic Memory and WM	Weschler's digit span and recall of an emotional film	DES	No	Yes	Positive association between dissociation and errors within a fil recall
	Kindt & Van den Hout 2003	Students	N=20 HD and 20 LD 20.9 (2.4)	70%	Episodic Memory	Recall of an emotional film	DES PDEQ	No	Yes	Positive association between dissociation and perception of a fragmentized memory
	Kindt et al. 2005	General Population	N= 25 HD and LD	20.7 (2.5)	70%	Objective and Subjective Memory	Recall of a film and mnemonic fragmentation	DES PDEQ	No	Yes	Positive association between dissociation and perception of a fragmentized memory
	Merckelbach et al. 2007	Students	N=36	19.7 (2.03)	83.33%	Memory	Recall of an emotional film	DES	No	No	Positive association between dissociation and mnemonic errors
	Morgan et al. 2006	Military (before, after and during a	N=184	23 (4.1)	9.78%	Visual Memory	Rey's figures	CADSS	Yes	No	Positive association between dissociation and difficulties in working memory
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