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A specific association between laxative misuse and suicidal behaviours in patients with anorexia nervosa and bulimia nervosa

Introduction

Eating disorders (ED) are frequently mentioned among the most lethal conditions in psychiatry. ED display high mortality rates, with anorexia nervosa (AN) at the top of the list [START_REF] Arcelus | Mortality rates in patients with anorexia nervosa and other eating disorders: a meta-analysis of 36 studies[END_REF]. In a large survey study, the adjusted odds ratio (OR) of suicide attempt (SA) was 5sixfold higher in individuals with lifetime history of ED, and 12-fold higher in those with the binge/purge type of AN [START_REF] Udo | Suicide attempts in US adults with lifetime DSM-5 eating disorders[END_REF]. One of the explanatory factors could be the high rates of psychiatric comorbidity, which augments the risk of SA in ED [START_REF] Tseng | Prevalence and correlates of bipolar disorders in patients with eating disorders[END_REF][START_REF] Cliffe | Suicide attempts requiring hospitalization in patients with eating disorders: a retrospective cohort study[END_REF]. However, an independent association between bulimia nervosa (BN) and suicidality has been reported, even after controlling for psychiatric comorbidity [START_REF] Bodell | Comorbidity-independent risk for suicidality increases with bulimia nervosa but not with anorexia nervosa[END_REF]. Yet, studies on independent preventable factors associated with SB in ED are lacking.

Suicidal behaviours have been associated with purging behaviors in patients with ED [START_REF] Pryor | Laxative abuse among women with eating disorders: An indication of psychopathology?[END_REF].

Inline, studies have associated SA history in ED with difficulties in emotion regulation and low reward dependence [START_REF] Pisetsky | Associations between emotion regulation difficulties, eating disorder symptoms, non-suicidal self-injury, and suicide attempts in a heterogeneous eating disorder sample[END_REF]. Yet, the higher risk of SA in ED cannot be entirely explained by the neuropsychological aspects of such disorders. For instance, patients with AN tend to have increased cognitive inhibition [START_REF] Bartholdy | Proactive and reactive inhibitory control in eating disorders[END_REF], which is generally considered a protective factor against suicidality. Indeed, several small-scale studies in patients with BN have found an association between laxative misuse and SA [START_REF] Nickel | Familial and sociopsychopathological risk factors for suicide attempt in bulimic and in depressed women: prospective study[END_REF] or self-harming behaviors [START_REF] Anderson | Self-harm and suicide attempts in individuals with Bulimia nervosa[END_REF]. However, studies that included AN patients have reported mixed results [START_REF] Franko | What predicts suicide attempts in women with eating disorders?[END_REF][START_REF] Witte | Restrictive eating: associated with suicide attempts, but not acquired capability in residential patients with eating disorders[END_REF][START_REF] Tozzi | Features associated with Laxative abuse in individuals with eating disorders[END_REF].

Laxative use has been associated with marked changes in the gut microbiota composition [START_REF] Vila | Impact of commonly used drugs on the composition and metabolic function of the gut microbiota[END_REF], which is linked to the interoceptive signaling, and feeding behaviors via the gut-brain axis [START_REF] Fetissov | On the origin of eating disorders: altered signaling between gut microbiota, adaptive immunity and the brain melanocortin system regulating feeding behavior[END_REF]. A change in any of the constituents of this delicate system has repercussions on the others. For example, gut microbiota alterations can influence the vagus nerve activation, the synthesis of neuro-active metabolites, such as serotonin (5-hydroxytryptamine, 5-HT) [START_REF] Yano | Indigenous bacteria from the Gut Microbiota regulate host serotonin biosynthesis[END_REF] and gamma-aminobutyric acid [START_REF] Xu | Biotechnological advances and perspectives of gammaaminobutyric acid production[END_REF], and modulate the systemic and central inflammation responses [START_REF] Caspani | Small talk: microbial metabolites involved in the signaling from microbiota to brain[END_REF][START_REF] Rothhammer | Microglial control of astrocytes in response to microbial metabolites[END_REF]. Since the 5-HT signaling and the immune system alterations are involved in the pathogenesis of SB [START_REF] Lengvenyte | Biological bases of suicidal behaviours: a narrative review[END_REF], the gut-brain axis alteration might explain the possible association between laxative misuse and SB.

Compelling evidence on the role of 5-HT in suicide comes from a recent autoradiography study that showed higher 5-HT1A, 5-HT2A receptor binding and lower serotonin transporter levels in suicide victims compared with subjects with major depressive disorder (MDD) [START_REF] Underwood | Serotonin receptors and suicide, major depression, alcohol use disorder and reported early life adversity[END_REF], suggesting lower 5-HT availability in the brain of suicide victims. Yet, it is frequently neglected that majority of all 5-HT in the human body is produced in the intestines, and gut bacteria have been shown to regulate the metabolism of the food derived 5-HT precursor tryptophan towards or from the synthesis of 5-HT [START_REF] Yano | Indigenous bacteria from the Gut Microbiota regulate host serotonin biosynthesis[END_REF]. Therefore, changes in gut bacteria composition might affect the production of 5-HT and other tryptophan metabolites.

To date, no big-scale study has investigated the link between misuse of laxatives, which might perturb the gut microbiota and 5-HT synthesis, and SB, controlling for putative cofactors. Therefore, the aim of the present study was to investigate whether the current or lifetime misuse of laxatives is specifically associated with SA history in patients with AN and BN, after controlling for eating disorder severity, psychiatric comorbidity and other purging behaviours.

Methods

Participants

The present study included 277 female patients with either AN or BN that were consulted for their ED in the Eating Disorder Unit of Lapeyronie Academic Hospital, Montpellier, France. The informed consent was signed by all participants, in addition to official caregivers if the participant was younger than 18 years. This was an ancillary study in the framework of a larger project that was approved by the local ethics committee (CPP Sud Méditerranée IV).

Clinical assessment

The diagnosis of AN or BN was based on the DSM-5 criteria. Patients were assessed by a senior psychiatrist and a senior nutritionist experienced in ED evaluation and management.

In addition to the structured evaluation of ED, and screening for psychiatric comorbidity with the Mini-International Neuropsychiatric Interview (MINI, Version 5.0.0, [START_REF] Lecrubier | The Mini International Neuropsychiatric Interview (MINI). A short diagnostic structured interview: reliability and validity according to the CIDI[END_REF]), sociodemographic and clinical data were collected from medical records and from relatives, when possible. All clinical diagnoses (current and lifetime) were confirmed by consensus.

Patients completed the Eating Disorders Examination Questionnaire (EDE-Q) [START_REF] Luce | The reliability of the eating disorder examination-selfreport questionnaire version (EDE-Q)[END_REF], a 33-item screening tool to evaluate the core clinical dimensions of ED over the last 28 days. For scoring, questions are subdivided in four subscales that explore four ED dimensions: eating concern, body shape concern, weight concern, and restraint. The total score is calculated by adding the scores of the four subscales and dividing the sum by 4. In this study, the Cronbach alpha value for the four subscales and the total score was 0.945. Lifetime laxative misuse was defined as current or past selfreported use of laxatives for weight control, with a binary "Yes" or "No" answer to a question "Have you ever used laxatives to control weight?". Same procedure was used applied for other purging behaviors (vomiting, use of diuretics, or both). Despite being a compensatory behaviour, compulsive exercise was not included in our analyses, because we were interested in behaviours that targets gastrointestinal tract. Also, the level when exercise is abused is much more subjective. Current laxative misuse was defined as reporting one or more times of laxative misuse during the past 28 days on the item 17 of the EDE-Q questionnaire.

History of SA was assessed using the suicidality section of the MINI. If the patient answered that he or she has attempted suicide in the past ("Yes" or "No"), a direct question was then asked during the psychiatric interview (i.e., "Have you ever attempted to take your own life?"), and the number of the attempts ascertained. The severity of the current suicidal ideation (SI) was measured with the Beck Depression Inventory Short Form (BDI-SF) item 7, which measures SI from 0 points (no SI) to 4 points (active SI) [START_REF] Beck | Short form of depression inventory: cross validation[END_REF].

Statistical analysis

Categorical variables are presented as percentages, and quantitative variables as means with standard deviations. Differences between categorical variables were analyzed with the Chisquare (χ2) test. Before the comparison of continuous variables, the data was assessed for normality with Levene's test for equality of variances. The t test was used in case of normal variance, and the non-parametrical Mann Whitney U test in all other cases. Odds ratios (OR) with 95% confidence intervals (CI) were then computed with risk analysis function for categorical data, and exp(b) function for continuous data using logistic regression. Missing data were not imputed, and comparisons were performed based on individuals for whom data for the exact comparison were available. Percentages are reported for valid cases.

A linear regression model was used to test the multicollinearity of all variables. Each independent variable was used as dependent variable and compared to all the other independent variables. Multicollinearity was quantified by computing the variance inflation factor (VIF) that measures the relationship between the dependent variable and the other independent variables. Multicollinearity was rejected in all cases, because VIF was never > 3.

A multiple logistic regression model was then used to measure the associations between significant factors and SA history.

To assess whether laxative misuse was associated with SA history independently of other significant factors, a multivariate logistic regression model was performed. In the model, SA was entered as the dependent variable, while laxative misuse and ten other variables most significantly associated with SA history were entered as covariates. Another multivariate logistic regression was then performed, evaluating the relationship between the recent laxative misuse (prior 28 days) and SA. The association between current SI severity and current laxative misuse severity was assessed with the Pearson correlation coefficient. A linear regression model was then used to see whether laxative misuse is associated with SI independently of vomiting.

Significance in multivariate models was set at p < 0.05. Where necessary, Bonferroni corrections were used. All analyses were performed using the SPSS statistical software (version 23.0.0.2; IBM SPSS Statistics for Windows. Armonk, NY: IBM Corp).

Results

Characteristics of the included patients stratified according to suicide attempt history

The present study included 277 patients with AN (65%, n = 180) and BN (35%, n = 97) diagnoses, among whom 62 had a history of SA. Both AN-R (AN restrictive) and AN-BP (AN binge-eating purging) were included into the analyses. The sociodemographic and clinical characteristics of the participants in function of SA history are presented in Table 1. Current and lifetime laxative misuse, higher EDE Q score, lifetime vomiting, history of major depressive disorder, and use of tobacco were more frequent in patients with SA history. They also had a higher BDI-SF score and a BDISF item 7 score (all aforementioned relationships significant after the Bonferroni correction for multiple comparisons, at p < 0.0025). History of anxiety disorders, diuretics use, substance use disorders, higher current body mass index (BMI), and history of bipolar disorders were also more frequent in the SA group, but significance was lost after Bonferroni correction (see Table 1).

Multivariate logistic regression analysis using the variables most related to SA history (reported in Table 1) was performed. After controlling for vomiting, diuretics use, current BMI, EDE-Q total score, BDI-SF total score, use of tobacco, anxiety disorders, history of bipolar disorders, and history of major depressive disorder, lifetime laxative misuse remained significantly associated with lifetime SA history (aOR 3.79, 95% CI 1.056-13.603, p = 0.041). Four other factors also remained significantly associated with SA history: vomiting, current BMI, BDI-SF total score, and use of tobacco (Table 2).

Lifetime laxative misuse and suicide attempt history

Among 277 patients, 62 (22.88%) reported lifetime misuse of laxatives. The percentage of patients with a history of laxative misuse was not significantly different between patients with AN (20%) and BN (28%), p > 0.05. SA history was statistically significantly associated with laxative misuse in all patients (41.94 vs 16.42%, OR 3.68, p < 0.001, Table 3), as well as subsamples stratified by diagnoses and major comorbidities. In both AN (p = 0.021) and BN (p < 0.001) patients, lifetime laxative misuse was associated with lifetime history of SA (only the association in BN patients remained significant after the Bonferroni correction). Laxative misuse was associated with SA history in patients regardless of psychiatric comorbidity (MDD, bipolar disorders, and anxiety disorders, use of tobacco and other substance use disorders, with associations remaining significant in MDD, bipolar disorder, substance use disorders and tobacco users, after Bonferroni correction p < 0.00625 (0.05 divided by n = 8 comparisons).

Further analysis of the continuous data revealed that there was a tendency for laxative misuse to be associated with a higher number of lifetime SA (4.76 ± 6.25 in laxative misusers vs 2.33 ± 2.56 in non-misusers, p = 0.077). The mean EDE-Q score was higher in the laxative misuse group than in the non-misuse group (4.11 ± 1.27 vs 3.06 ± 1.59, p < 0.001). Meanwhile, mean current BMI (19.05 ± 3.84 vs 18.18 ± 3.50, p > 0.05) and minimal lifetime BMI (15.86 ± 2.77 vs 15.38 ± 2.39, p > 0.05) did not differ significantly between laxative misusers and nonmisusers.

Table 3 Characteristics of the patients with suicide attempt history stratified in function of laxative misuse.

SA history was also associated with the higher number of times of laxative use during past 28 days (EDE-Q item 17): 5.93 ± 16.41 vs 1.49 ± 5.68, p = 0.01, aOR 1.05. In a multivariate model with the severity of the ED psychopathology (EDE-Q score) and vomiting as confounders during the past 28 days, current laxative misuse remained significantly associated with the lifetime history of SA, p = 0.048, OR = 1.054. EDE-Q score, but not recent vomiting remained significantly associated with SA history (p = 0.026, aOR 1.306 and p = 0.387, aOR 1.008, accordingly).

Laxative misuse and the severity of current suicidal ideation

A further post-hoc exploratory analysis was performed to assess the association between laxative misuse and current SI. The severity of current SI (BDI-SF item 7 score) was higher in patients with the lifetime laxative misuse history, as compared to those without such history (0.94 ± 1.09 vs 0.45 ± 0.85, p = 0.006, OR 1.65). The number of reported times of laxative use during the past 28 days correlated positively with the severity of current SI (Pearson's correlation coefficient r 0.187, p = 0.017). In a linear regression model, controlling for current another purging behaviour vomiting, laxative misuse during the past 28 days was associated with current SI (p = 0.017), while vomiting was not (p = 0.597).

Discussion

To our knowledge, this is the first study to explore the association between laxative misuse and SB in patients with ED while controlling for a number of possible covariates. The present study found that SA history was significantly more frequent (increase by almost fourfold) in AN and BN patients who had used laxatives to control weight, after adjusting for other significant clinical characteristics and psychiatric comorbidities, notably, other purging behaviours, comorbidities, eating disorder and depression severity. Moreover, SA history was also associated with the current (past 28 days) laxative misuse. The current use of laxatives was also associated with the current SI severity, even after controlling for another purging behaviour-vomiting.

There are several possible explanations for the current findings. First, patients with more severe ED might be more prone to use laxatives for weight control. Laxative misuse involves advanced planning and is less compatible with everyday life compared with some other means of weight control. Indeed, ED was more severe in patients with laxative misuse history. However, the association between laxative misuse and SA remained significant after controlling for the general severity of ED. Second, laxative misuse is a type of compensatory behaviour, that have been associated with suicidality as a group in previous studies [START_REF] Pryor | Laxative abuse among women with eating disorders: An indication of psychopathology?[END_REF]. It has been suggested that impulsivity might underlie this association, because it is strongly related to both purging [START_REF] Hoffman | Understanding the association of impulsivity, obsessions, and compulsions with binge eating and purging behaviours in anorexia nervosa[END_REF] and SA [START_REF] Liu | A behavioral and cognitive neuroscience perspective on impulsivity, suicide, and non-suicidal self-injury: metaanalysis and recommendations for future research[END_REF]. Furthermore, impulsivity is regarded as a clinical hallmark of borderline personality disorder, and a study by Tozzi et al. has reported an association between laxative abuse and borderline personality disorder in ED patients [START_REF] Tozzi | Features associated with Laxative abuse in individuals with eating disorders[END_REF]. Other studies have also demonstrated an association between laxative abuse and sexual abuse history [START_REF] Romito | Disordered eating behaviors and sexual harassment in Italian male and female University Students[END_REF][START_REF] De Souza | Unhealthy life habits associated with self-induced vomiting and laxative misuse in Brazilian adolescents[END_REF]. which, in addition to being associated with increased impulsivity, might cause the laxative misuse as a way to increase control over the body and affects.

In our multivariate model, SA history was associated with both laxative misuse and vomiting, after adjusting for other purging behaviors, ED severity, BMI, comorbidity, and depressive symptomatology severity, suggesting the independent association between SA and both purging behaviours. Yet, only laxative misuse, and not vomiting, during the past 28 days was associated with both SA history and current SI. This suggests that misuse of laxatives remains a risk factor for SB, independently of other purging behaviors, possibly implicating mechanisms other than impulsivity.

The independent association between laxative misuse and SB suggests that a specific process, not directly related to the clinical presentation of ED and the presence of psychiatric comorbidity, might underlie this link. First, patients with ED and SB might have shared interoceptive deficits, as decreases ability to interpret body signals have been described in both ED [START_REF] Monteleone | Re-conceptualization of anorexia nervosa psychopathology: a network analysis study in adolescents with short duration of the illness[END_REF][START_REF] Klabunde | An interoceptive model of bulimia nervosa: a neurobiological systematic review[END_REF] and in SB [START_REF] Hagan | Interoceptive deficits, non-suicidal self-injury, and suicide risk: a multi-sample study of indirect effects[END_REF]. AN patients have impaired ability to predict and interpret interoceptive signals, such as feelings of fullness and pain [START_REF] Bischoff-Grethe | Neural hypersensitivity to pleasant touch in women remitted from anorexia nervosa[END_REF], and activation of brain regions known to be implicated in the interoceptive process in response to aversive stimuli are altered in patients remitted from AN [START_REF] Berner | Altered interoceptive activation remitted from anorexia nervosa[END_REF]. Either restriction or binging and engaging in compensatory behaviours, such as laxative misuse, have been proposed to reflect initial difficulty in regulating misinterpreted hunger and satiety signals [START_REF] Klabunde | An interoceptive model of bulimia nervosa: a neurobiological systematic review[END_REF]. Meanwhile, interoceptive awareness impairments have been reported to be more frequent suicide attempters [START_REF] Hielscher | When the body is the target-Representations of one's own body and bodily sensations in self-harm: a systematic review[END_REF], and are proposed to facilitate the passing to act in patients with SI [START_REF] Deville | Diminished responses to bodily threat and blunted interoception in suicide attempters[END_REF]. Indeed, increased pain tolerance (related to both hunger and to compensatory behaviours) and fearlessness of death have been proposed to mediate the relationship between ED and SB [START_REF] Dodd | Interoceptive Deficits, Nonsuicidal Self-Injury, and Suicide Attempts Among Women with Eating Disorders[END_REF]. Finally, it should be noted that while laxative abuse was conceptualised as a purging behaviour in the present study, this behaviour can be also be regarded as a mean to regulate affects, bringing it closer to self-harm behaviours. However, this model does not explain why laxative misuse is independently associated with SA history, regardless of other purging behaviors and minimal BMI, that could also reflect affect control via vomiting or restriction. An alternative explanation for the observed association could be associated with the mechanism of action of laxatives. Laxative use reduces nutrient absorption [START_REF] Bo-Linn | Purging and calorie absorption in bulimic patients and normal women[END_REF], causes disturbances in electrolyte and acid/base balance [START_REF] Roerig | Laxative abuse[END_REF], and perturbs the gut microbiota composition, by increasing the relative number of Bacteroides and Alistipes [START_REF] Vila | Impact of commonly used drugs on the composition and metabolic function of the gut microbiota[END_REF]. As transient osmotic perturbations cause long-term alterations in the composition of gut microbiota [START_REF] Tropini | Transient osmotic perturbation causes long-term alteration to the Gut Microbiota[END_REF], even an episodic use of laxatives might have long-term repercussions. Meanwhile, microbiota alterations have been linked to ED [START_REF] Kleiman | The intestinal Microbiota in acute anorexia nervosa and during renourishment: relationship to depression, anxiety, and eating disorder psychopathology[END_REF], mood disorders and stress-related behaviors [START_REF] Winter | Gut microbiome and depression: what we know and what we need to know[END_REF][START_REF] Lach | Anxiety, depression, and the microbiome: a role for Gut Peptides[END_REF], as well susceptibility to learned helplessness [START_REF] Zhang | Abnormal composition of gut microbiota is associated with resilience versus susceptibility to inescapable electric stress[END_REF]. Biologically, changes in the hippocampus neuroplasticity [START_REF] Talani | Treatment with gut bifidobacteria improves hippocampal plasticity and cognitive behavior in adult healthy rats[END_REF], and differences in the responses to negative emotional stimuli in relation to gut microbiota have been described [START_REF] Steenbergen | A randomized controlled trial to test the effect of multispecies probiotics on cognitive reactivity to sad mood[END_REF]. Both Bacteroides and Alistipes have been associated with proinflammatory states [START_REF] Singh | Microbiota dysbiosis controls the neuroinflammatory response after stroke[END_REF][START_REF] Hennezel | Total lipopolysaccharide from the human Gut microbiome silences tolllike receptor signaling[END_REF], which, in turn, are associated with SB [START_REF] Lengvenyte | Biological bases of suicidal behaviours: a narrative review[END_REF]. A recent review analysed these issues in detail [START_REF] Ghenciulescu | The Gut microbiome in Anorexia nervosa: friend or foe? Front Psychiatry[END_REF].

Gut microbiota might also modulate vagal signaling [START_REF] Forsythe | Vagal pathways for microbiome-brain-gut axis communication[END_REF], which is crucial in ED. A cyclic increase in vagal activity have been suggested to drive the urge to binge-eat and vomit in BN [START_REF] Faris | Evidence for a vagal pathophysiology for bulimia nervosa and the accompanying depressive symptoms[END_REF], and ondansetron, a vagal activity modulator, has been used to treat BN [START_REF] Faris | Effect of decreasing afferent vagal activity with ondansetron on symptoms of bulimia nervosa: a randomised, double-blind trial[END_REF]. Meanwhile, in a 5-year followup study, vagal stimulation resulted in reduced depressive symptomatology and suicidality [START_REF] Aaronson | A 5-year observational study of patients with treatment-resistant depression treated with vagus nerve stimulation or treatment as usual: comparison of response, remission, and suicidality[END_REF], suggesting vagal nerve involvement in their pathophysiology. Indeed, oral serotonin reuptake inhibitors (SSRIs) have been shown to induce vagus nerve-dependent activation of the gut-brain axis, and the subsequent improvement of depressive-like behaviors in mice [START_REF] Neufeld | Oral selective serotonin reuptake inhibitors activate vagus nerve dependent gut-brain signalling[END_REF]. Gut bacteria also affect tryptophan availability and the synthesis of 5-HT, indoles and kynurenine [START_REF] Yano | Indigenous bacteria from the Gut Microbiota regulate host serotonin biosynthesis[END_REF]. Therefore, putative laxative-induced dysbiosis might ultimately result in lower 5-HT availability in the brain, which is an established finding in suicide attempters [START_REF] Underwood | Serotonin receptors and suicide, major depression, alcohol use disorder and reported early life adversity[END_REF]. Treatment with the "good bacteria" Lactobacillus reuteri, for example, increases the blood levels of 5-HT in mice [START_REF] Xie | Oral treatment with Lactobacillus reuteri attenuates depressive-like behaviors and serotonin metabolism alterations induced by chronic social defeat stress[END_REF]. On the other hand, both Alistipes and Bacteroides metabolize tryptophan mostly via alternative ways, favouring production of indoles [START_REF] Jiang | Altered fecal microbiota composition in patients with major depressive disorder[END_REF] and suicidality-linked quinolinic acid [START_REF] Bradley | The role of the kynurenine pathway in suicidality in adolescent major depressive disorder[END_REF], in disadvantage of 5-HT production.

Limitations

Results from this study should be interpreted considering some important limitations. First, this is a cross-sectional observational study, and causality cannot be inferred from the present results. Second, symptomatology, purging behaviour history and psychiatric comorbidity history were assessed via an interview; therefore, results are susceptible to recall bias. Yet, the same recall bias applies to both laxative use and other types of behaviours (vomiting). This study also did not discriminate among different types of laxatives that might have different effects on the gut health and SB, as well as the exact amount of laxatives used per one time of ingestion. Moreover, while the sample size was comparatively large for the question explored, it was too small to measure the association between laxative use and violent SA history. Indeed, it has been previously shown that SA in patients with AN is more severe and lethal compared with controls and patients with BN [START_REF] Guillaume | Characteristics of Suicide Attempts in Anorexia and Bulimia Nervosa A Case-Control Study[END_REF]. Therefore, it would have been interesting to determine whether laxative misuse plays a role in patients with ED and history of severe SA.

Conclusion and future directions

In conclusion, both current and lifetime laxative misuse were associated with an increased risk of SA history in patients with AN and BN, independently of other purging behaviors, psychiatric comorbidity, ED severity, and depressive symptomatology. Current SI was also associated with the current laxative misuse, enforcing the reported relationship. Future studies should explore the differences in 5-HT system functioning, inflammation and gut microbiota in laxative misusers. The effects of different types of laxatives should be assessed. The antisuicidal effect of gut bacteria supplements, such as Lactobacillus reuteri [START_REF] Xie | Oral treatment with Lactobacillus reuteri attenuates depressive-like behaviors and serotonin metabolism alterations induced by chronic social defeat stress[END_REF], should also be investigated in ED patients who misuse laxatives.

What is already known on this subject?

The risk of suicidal behaviours in patients suffering from eating disorders is elevated compared to both general population and other mental disorders. Suicidal behaviour is associated with comorbid psychiatric conditions, such as depression, but is not fully explained by them. Some preliminary studies have associated laxative abuse and suicidal behaviours. Yet, larger studies examining the link between laxative misuse and suicidal behaviours, controlling for putative cofactors, were lacking.

What this study adds

The present study has demonstrated an independent association between laxative abuse and suicidal behaviours. A multivariate model showed that, after eliminating effects of related psychiatric comorbidities and other compensatory behaviours such as vomiting, laxative abuse remained in the model as a significant predictor of a suicide attempt history. This is true for both lifetime and past month temporal periods. Therefore, awareness regarding the possible laxative abuse-related increase in risk of suicidal behaviours is needed.
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