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Introduction

Targeting lifestyle factors including sleep is an increasing academic and clinical interest called "lifestyle psychiatry" [START_REF] Firth | A meta-review of 'lifestyle psychiatry': the role of exercise, smoking, diet and sleep in the prevention and treatment of mental disorders[END_REF] . Sleep disorders are a frequent transdiagnostic comorbidity in psychiatry [START_REF] Seow | Evaluating DSM-5 Insomnia Disorder and the Treatment of Sleep Problems in a Psychiatric Population[END_REF] . The studies exploring sleep disorders in schizophrenia (SZ) are small in number with high heterogeneity, sleep disorders ranking from 23% to 80% of SZ patients [START_REF] Seow | Evaluating DSM-5 Insomnia Disorder and the Treatment of Sleep Problems in a Psychiatric Population[END_REF][START_REF] Palmese | Insomnia is frequent in schizophrenia and associated with night eating and obesity[END_REF][START_REF] Batalla-Martín | Insomnia in Schizophrenia Patients: Prevalence and Quality of Life[END_REF][START_REF] Freeman | Treatable clinical intervention targets for patients with schizophrenia[END_REF][START_REF] Freeman | Sleep disturbance and psychiatric disorders[END_REF][START_REF] Chen | Sex Differences in Subjective Sleep Quality Patterns in Schizophrenia[END_REF][START_REF] Reeve | Sleep Disorders in Early Psychosis: Incidence, Severity, and Association With Clinical Symptoms[END_REF][START_REF] Waite | Sleep and schizophrenia: From epiphenomenon to treatable causal target[END_REF] . Studies suggest sleep disorders in SZ may start from the first episodes [START_REF] Reeve | Sleep Disorders in Early Psychosis: Incidence, Severity, and Association With Clinical Symptoms[END_REF][START_REF] Davies | A systematic review of the nature and correlates of sleep disturbance in early psychosis[END_REF] . Sleep disorders have been associated with poor outcomes in SZ including psychotic relapse and severity of positive symptoms (for review see [START_REF] Reeve | The role of sleep dysfunction in the occurrence of delusions and hallucinations: A systematic review[END_REF] ). A small observational study linked sleep disorders in SZ with poor next-day functioning and psychotic symptoms [START_REF] Mulligan | High resolution examination of the role of sleep disturbance in predicting functioning and psychotic symptoms in schizophrenia: A novel experience sampling study[END_REF] . Sleep disorders in SZ have also been associated with major depressive disorder (MDD), suicide [START_REF] Malik | The association between sleep disturbances and suicidal behaviors in patients with psychiatric diagnoses: a systematic review and meta-analysis[END_REF][START_REF] Miller | Insomnia and suicidal ideation in nonaffective psychosis[END_REF] , lower quality of life, night eating [START_REF] Palmese | Insomnia is frequent in schizophrenia and associated with night eating and obesity[END_REF][START_REF] Ong | Association between sleep quality and domains of quality of life amongst patients with first episode psychosis[END_REF][START_REF] Fond | Major depression, sleep, hostility and body mass index are associated with impaired quality of life in schizophrenia. Results from the FACE-SZ cohort[END_REF] and obesity [START_REF] Palmese | Insomnia is frequent in schizophrenia and associated with night eating and obesity[END_REF] .

In meta-analyses, untreated SZ has been associated with increased sleep disorders [START_REF] Baglioni | Sleep and mental disorders: A meta-analysis of polysomnographic research[END_REF] , circadian rhythm abnormalities [START_REF] Bastos | Pineal gland and schizophrenia: A systematic review and metaanalysis[END_REF] , increased total awake time and lower stage 2 sleep duration (20 studies, 321 untreated SZ patients vs. 331 healthy controls) [START_REF] Chouinard | Sleep in untreated patients with schizophrenia: a meta-analysis[END_REF] . Insomnia has been identified as a predictor of SZ onset suggesting sleep disorders as an early/prodromic yet unspecific sign of SZ [START_REF] Hertenstein | Insomnia as a predictor of mental disorders: A systematic review and meta-analysis[END_REF] . A recent systematic review has highlighted the fact that the association between sleep disorders and psychotic experiences (delusional idea or hallucinatory experience) was not limited to SZ and also found in non-clinical populations, suggesting a physiological underpinning [START_REF] Freeman | Sleep disturbance and psychiatric disorders[END_REF] . Exploring sleep disorders may thus be relevant for both improving quality of life but also for the core treatment of SZ.

Another recent meta-analysis (31 studies, 574 SZ patients and 515 healthy controls) has further shown that treated SZ was associated with shorter total sleep time, longer sleep onset latency, more wake time after sleep onset, lower sleep efficiency, decreased stage 4 sleep, slow wave sleep, and duration and latency of rapid eye movement sleep [START_REF] Chan | Sleep in schizophrenia: A systematic review and meta-analysis of polysomnographic findings in case-control studies[END_REF] . However, another meta-analysis found an increased sleep duration in SZ populations due to different samples (and especially antipsychotic treatments) characteristics [START_REF] Meyer | Sleep and Circadian Rhythm Disturbance in Remitted Schizophrenia and Bipolar Disorder: A Systematic Review and Meta-analysis[END_REF] . SZ patients are often prescribed hypnotic drugs and/or sedative antipsychotics. Another explanation is that this meta-analysis explored not only night sleep but whole-day sleep including naps. Naps may be increased by antipsychotic drugs, low physical activity or poor diet habits.

In summary, while untreated SZ is associated with decreased sleep, treated schizophrenia may be associated with various sleep disorders that may impact the patients' quality of life. We now need to determine the prevalence of sleep disorders with a reliable daily-usable tool and to explore its associated factors. We still don't know the role of physical activity, treatment adherence and treatment side-effects, which have never been explored so far. Among the factors that were previously associated with sleep disorders like depression, most of them have not been adjusted for appropriate confounding factors. For example, physical activity may be a confounding factor for the association between depression and sleep disorders. Our hypothesis was that sleep disorders would be frequent and associated with comorbid major depression, decreased physical activity, poor adherence and treatments side-effects, based on our clinical experience.

The objective of the present study was to determine the prevalence of sleep disorders in a non-selected multicentric cohort of SZ stabilized outpatients and to identify potential risk or confounding factors that have been poorly explored so far, including comorbid depression, treatment adherence and treatment side-effects.

Methods

Study population

The FACE-SZ (FondaMental Academic Centers of Expertise for Schizophrenia) cohort has been created in 2010 and is based on a French national network of 10 Schizophrenia Expert Centers (www.fondation-fondamental.org) [START_REF] Schürhoff | The 10-year findings from the FondaMental Academic Center of Expertise for Schizophrenia (FACE-SZ): Review and recommendations for clinical practice[END_REF][START_REF] Fond | Confirmations, advances and recommendations for the daily care of schizophrenia based on the French national FACE-SZ cohort[END_REF] . This cohort was created by the French Ministry of Research to develop a platform linking thorough and systematic assessment to research [START_REF] Schürhoff | A National network of schizophrenia expert centres: An innovative tool to bridge the research-practice gap[END_REF] .

Inclusion criteria

Consecutive clinically stable patients, as defined by no hospitalization and no treatment changes during the 8 weeks before evaluation [START_REF] Appelberg | Is it worth while changing clinically stable schizophrenic out-patients with mild to moderate residual symptoms and/or side effects from conventional to atypical antipsychotics? A prospective, randomised study with olanzapine[END_REF] Sleep disorders were assessed using the Pittsburgh Sleep Quality Index (PSQI) [START_REF] Buysse | The Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and research[END_REF] . This self-reported scale has 19 items evaluating seven subcomponents of sleep quality, including subjective sleep quality (C1), sleep latency (C2), sleep duration (C3), habitual sleep efficiency (C4), sleep disturbances (C5), use of sleeping medication (C6), and daytime dysfunction (C7).

The total PSQI score is obtained by adding the seven sub-scores, resulting in a total score between 0 and 21. The PSQI was primarily constructed to discriminate good sleepers from poor sleepers. A score > 5 is considered to sign the presence of a current sleep disorder [START_REF] Buysse | The Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and research[END_REF] .

The cut-off of 5 was chosen in the validation study because of its satisfying sensitivity of 89.6% and specificity of 86.5%, with a Cohen's κ coefficient of 0.75. Socio-demographic data (binary variables: gender, being single, living alone, parenthood and unemployment, quantitative: age, education level) were recorded.

Illness characteristics (quantitative : age at illness onset and at first treatment, illness duration and current psychotic severity/ Positive and Negative Syndrome Scale PANSS score [START_REF] Kay | The positive and negative syndrome scale (PANSS) for schizophrenia[END_REF] ) were reported. The PANSS score is a 30-items score. Each item is ranked between 1 and 7. The total score ranges from 30 to 210, with a higher score indicating greater psychotic severity. Negative symptoms, positive symptoms, excitation, depression and cognition were assessed according to the five-factor structure of the PANSS [START_REF] Lançon | Stability of the five-factor structure of the Positive and Negative Syndrome Scale (PANSS)[END_REF] .

Clinical variables: Calgary Depression Scale for Schizophrenia (CDSS) is a 9-items score assessing major depressive disorder (MDD) in SZ. Each item is ranked between 0 and 3. The total score ranges from 0 to 27. Current MDD was defined by a CDSS 31 score ≥ 6. Young Mania Rating Scale (YMRS) is an 11-items score including seven items ranked between 0 and 4 and four items ranked between 0 and 8. The total score ranges from 0 to 60. Current manic episode was defined by a YMRS 32 score ≥ 12. The Buss&Perry Aggression Questionnaire (BPAQ) is a 29-items self-rated questionnaire measuring aggression, each item ranked between 1 and 5. It is divided in 4 subscores: physical aggression, verbal aggression, anger and hostility. Verbal aggressiveness was assessed by BPAQ [START_REF] Buss | The aggression questionnaire[END_REF] subscore. The verbal aggression subscore is composed of 5 items. It ranges from 5 to 25, a higher score indicating a greater verbal aggressiveness. Physical activity was self-reported by the addition of the weekly duration of moderate and intense physical activity according to the World Health Organization [START_REF] Leucht | Dose equivalents for second-generation antipsychotics: the minimum effective dose method[END_REF][START_REF] Misdrahi | Determination of Adherence Profiles in Schizophrenia Using Self-Reported Adherence: Results From the FACE-SZ Dataset[END_REF] . Two groups have been created according to this definition: "recommended WHO physical activity level" (for patients with a total physical activity score ≥150 min/weeks" vs no/insufficient physical activity level (for those with a score <150 min/weeks).

Addictions: Alcohol, tobacco and cannabis use disorders were defined according to the SCID 1.0. Current coffee consumption (yes/no), coffee consumption ≥ 3cups/day were also recorded (binary answers).

Current somatic comorbidities were self-reported (binary answers): migraine, history of stroke, history of head injury, hyperthyroidism, hypothyroidism, constipation, diarrhea, ulcer, diabetes, history of coronary heart disease, arrhythmia, high blood pressure, asthma and allergies. Body Mass Index (kg/m2) was also recorded.

Treatment characteristics : ongoing second generation antipsychotics (binary answer), and Chlorpromazine equivalent doses (CPZ100eq) calculated according to the minimum effective dose method [START_REF] Leucht | Dose equivalents for second-generation antipsychotics: the minimum effective dose method[END_REF] and treatment adherence assessed with the Medication Adherence Rating Scale (MARS) [START_REF] Misdrahi | Determination of Adherence Profiles in Schizophrenia Using Self-Reported Adherence: Results From the FACE-SZ Dataset[END_REF] were reported. The MARS is a 10-items score requiring yes/no answers. A positive answer is evaluated as 1 and a negative one as 0. The score ranges from 0 to 10 with a higher score indicating a better adherence to treatment. The Simpson and Angus Scale (SAS) [START_REF] Simpson | A rating scale for extrapyramidal side effects[END_REF] is a 10-items scale used in the evaluation of clinical and research practices to assess drug induced parkinsonism. Each item is rated from 0 to 4 points. The global score is then dived by ten. The final score ranges from 0 to 4, a higher score indicating increased parkinsonism. Akathisia was measured with the Barnes Akathisia Scale (BAS) [START_REF] Barnes | A rating scale for drug-induced akathisia[END_REF] following the recommendations of a recent meta-analysis [START_REF] Rummel-Kluge | Second-generation antipsychotic drugs and extrapyramidal side effects: a systematic review and meta-analysis of head-to-head comparisons[END_REF] . This scale is composed of an item rating the observable restless movements from 0 to 3, two items rating from 0 to 3 the subjective awareness of restlessness and the distress associated with akathisia and a final item assessing the global akathisia severity from 0 to 5. A global score above 1 indicates the presence of akathisia, with a higher score indicating greater severity. Seric 25-hydroxy-vitaminD3 (25(OH)VD3) was quantified in the hospital Laboratories using a commercial radioimmuno-assay (Diasorin,Stillwater,MN, USA). High sensitivity C Reactive Protein (hs-CRP) was measured with an assay using nephelometry (Dade Behring).

Serum uric concentrations were determined by spectrophotometry.

Ethical concerns

The study was carried out in accordance with ethical principles for medical research involving humans (WMA, Declaration of Helsinki). The assessment protocol was approved by the relevant ethical review board (CPP-Ile de France IX, number AU 1143). All data were collected anonymously. As this study includes data coming from regular care assessments, a non-opposition form was signed by all participants.

Statistical analysis

All variables were presented using measures of means and dispersion (standard deviation) for continuous data and frequency distribution for categorical variables.

Univariate associations of subjects with or without sleep disorders were performed using the chi-square test for categorical variables or Fisher's exact test when chi-square was not feasible and the Wilcoxon-Mann-Whitney test for continuous variables. 

Discussion

The major findings of the present study may be summarized as follows: sleep disorders are reported in more than one on 2 SZ stabilized outpatients. Sleep disorders were significantly associated with more MDD, more migraine, increased verbal aggressiveness, poor adherence to treatment and increased akathisia.

As mentioned in the rationale, we found a high frequency of sleep disorders in the stabilized SZ outpatients of our sample. The proportion of sleep disorders in the French SZ stabilized outpatients' real-life population is estimated at 58.2%, IC95% [54.1% -62.3%]). It is more than four times the prevalence of sleep disorders in the French general population (13.1%, [12.4% -13.9%]) [START_REF]Le temps de sommeil, la dette de sommeil, la restriction de sommeil et l'insomnie chronique des 18-75 ans[END_REF] , and more than five times their worldwide prevalence (10%) [START_REF] Lovato | Insomnia and mortality: A meta-analysis[END_REF] .

This high frequency confirms that assessing and addressing sleep disorders is a major issue in SZ stabilized outpatients.

The strongest factor associated with sleep disorders in our results was migraine that was reported by 8.9% of our sample. We have previously identified migraine as a frequent comorbidity in SZ that was also associated with physical pain [START_REF] Fond | Self-reported pain in patients with schizophrenia. Results from the national first-step FACE-SZ cohort[END_REF] . A recent meta-analysis has concluded that sleep disorders may trigger chronic headaches, including migraine in non-SZ patients [START_REF] Probyn | Prognostic factors for chronic headache[END_REF] . Shortened sleep was found to be predictive of headache onset and adequate sleep was protective [START_REF] Houle | Stress and Sleep Duration Predict Headache Severity in Chronic Headache Sufferers[END_REF] . In the light of these results, we hypothesize that sleep disorders may be a risk factor for migraine in SZ patients and it may thus be reasonably suggested that treating sleep disorders may improve migraine in SZ outpatients. Several pharmacological and non-pharmacological interventions may be recommended, like the sleep inducer melatonin that may be effective in preventing migraine relapses [START_REF] Liampas | Endogenous Melatonin Levels and Therapeutic Use of Exogenous Melatonin in Migraine: Systematic Review and Meta-Analysis[END_REF] . Hypnotics are not recommended given their addictive potential and their association with increased aggressiveness and decreased cognition in SZ [START_REF] Fond | Benzodiazepine long-term administration is associated with impaired attention/working memory in schizophrenia: results from the national multicentre FACE-SZ data set[END_REF][START_REF] Fond | Medication and aggressiveness in real-world schizophrenia. Results from the FACE-SZ dataset[END_REF] .

The second strongest factor associated with sleep disorders in our study was MDD. This association was expected given that sleep disorders are listed in the symptoms for the diagnosis of non-SZ MDD. However, MDD was assessed with the CDSS scale that has no sleep item, which suggests that this association is not due to scale overlap. A total of 21.9% of the participants were diagnosed with MDD which is consistent with our previous results [START_REF] Andrianarisoa | Childhood trauma, depression and negative symptoms are independently associated with impaired quality of life in schizophrenia. Results from the national FACE-SZ cohort[END_REF] .

The literature in non-SZ individuals suggests that MDD and sleep disorders have a bidirectional association (each one increasing the risk of onset and maintenance of the other) [START_REF] Franzen | Sleep disturbances and depression: risk relationships for subsequent depression and therapeutic implications[END_REF] . As our measure was a self-reported questionnaire with no objective validation (with polysomnography for example), we cannot exclude that the sleep evaluation of depressed patients could be biased by their depressed mood. Treating sleep disorders with non-pharmacological interventions significantly improves depressive symptoms in non-SZ individuals [START_REF] Gee | The effect of non-pharmacological sleep interventions on depression symptoms: A meta-analysis of randomised controlled trials[END_REF] . However, these interventions have been insufficiently evaluated in SZ to date.

Our result suggests that MDD and sleep disorders should be both simultaneously targeted to improve the effectiveness of the expert center interventions.

Another noteworthy result is that sleep disorders were associated with higher akathisia scores. Akathisia is a drug-induced side-effect that is frequent and often underdiagnosed in SZ subjects [START_REF] Berna | Akathisia: prevalence and risk factors in a community-dwelling sample of patients with schizophrenia. Results from the FACE-SZ dataset[END_REF] . No study has explored its association with sleep disorders since 1991. At the time, increased rates of awakenings, decreased sleep efficiency and nocturnal periodic limb movements were reported in an antipsychotic-induced akathisia population [START_REF] Walters | A clinical and polysomnographic comparison of neuroleptic-induced akathisia and the idiopathic restless legs syndrome[END_REF] . Future studies should determine if improving akathisia may improve sleep disorders. The actual American [START_REF] Keepers | The American Psychiatric Association Practice Guideline for the Treatment of Patients With Schizophrenia[END_REF] and Australian 53 psychiatric associations' guidelines for the treatment of akathisia in SZ patients recommend to decrease the antipsychotic's daily dose, to switch for an antipsychotic with low risk for akathisia or to add benzodiazepine, betablockers or low-dose mirtazapine, whereas the use of benzodiazepines and anticholinergic drugs in akathisia has been recently questioned [START_REF] Laoutidis | 5-HT2A receptor antagonists for the treatment of neuroleptic-induced akathisia: a systematic review and meta-analysis[END_REF][START_REF] Poyurovsky | Treatment of Antipsychotic-Induced Akathisia: Role of Serotonin 5-HT2a Receptor Antagonists[END_REF] .

Sleep disorders were slightly associated with increased verbal aggressiveness in our results. Sleep deprivation has been associated in a previous review with emotional disturbances such as deteriorated interpersonal responses and increased aggressiveness [START_REF] Orzeł-Gryglewska | Consequences of sleep deprivation[END_REF] . Thus, treating sleep disorders in SZ populations may lower irritability and the risk of verbal aggressiveness. This hypothesis should be explored in further studies.

In the present study, a good adherence to treatment was associated with fewer sleep disorders in SZ. Only 70% of FACE-SZ outpatients are good compliers [START_REF] Yaegashi | Adherence to Oral Antipsychotics Measured by Electronic Adherence Monitoring in Schizophrenia: A Systematic Review and Meta-analysis[END_REF] . Improving adherence may improve sleep by several mechanisms including lowering psychotic symptoms (auditory hallucinations and associated anxiety for example). Another hypothesis is that patients may be more prone to take their drugs if those are associated with improved sleep.

We found no significant association between increased hs-CRP levels and sleep disorders, contrary to previous findings [START_REF] Lee | Sleep Disturbances and Inflammatory Biomarkers in Schizophrenia: Focus on Sex Differences[END_REF][START_REF] Fang | Associations between sleep quality and inflammatory markers in patients with schizophrenia[END_REF] . This result may be explained by our sex ratio in favor of men, while SZ women have been shown to be at increased risk of both inflammation and sleep disorders [START_REF] Lee | Sleep Disturbances and Inflammatory Biomarkers in Schizophrenia: Focus on Sex Differences[END_REF] . SZ has also been linked to melatonin dysfunction, which is coherent with our results of inadequate sleep latency. Melatonin is the hormone of sleep induction that has also anti-inflammatory properties [START_REF] Lederman | Does exercise improve sleep quality in individuals with mental illness? A systematic review and meta-analysis[END_REF] . Similarly, we did not replicate the findings suggesting vitamin D blood levels being associated with sleep disorders in non-SZ populations [START_REF] Gao | The Association between Vitamin D Deficiency and Sleep Disorders: A Systematic Review and Meta-Analysis[END_REF] . We found no significant association between sleep disorders and moderate to intensive physical activity as defined by the World Health Organization. The positive association between physical activity and sleep quality has been only demonstrated in non-SZ populations [START_REF] Kredlow | The effects of physical activity on sleep: a meta-analytic review[END_REF] . More specifically, a recent meta-analysis [START_REF] Lederman | Does exercise improve sleep quality in individuals with mental illness? A systematic review and meta-analysis[END_REF] highlighted the significant effect of physical activity on improving sleep disturbances in severe mental illnesses. However, no study included SZ patients. A recent study [START_REF] Taliercio | Physical Activity, Sleeprelated Behaviors and Severity of Symptoms in Schizophrenia[END_REF] has suggested a positive impact of sleep hygiene and physical activity on positive, negative symptoms and general and cognitive functioning in SZ. No interaction was found between sleep hygiene and physical activity in these improvements, which may be consistent with our results. In summary, we lack data on the impact of physical activity on sleep in SZ and further studies should be carried out.

Structured self-reported sleep disorders assessment tools like PSQI remain underused in SZ although they are easy and quick to use [START_REF] Barrett | Opening the curtains for better sleep in psychotic disorders -considerations for improving sleep treatment[END_REF] . They can be used as screening tools for more objective investigation like polysomnography. Poor evidence is available to date for establishing pharmacological treatment recommendations for the treatment of sleep disorders in SZ. Two recent reviews ( 65 and 66 ) have identified clozapine, olanzapine, paliperidone, eszopiclone and melatonin as effective options. More specifically, clozapine olanzapine and paliperidone have also shown efficacy in reducing sleep latency and increasing total sleep time and stage 2 sleep, eszopiclone in reducing insomnia severity index and melatonin in improving sleep efficiency and total duration of sleep. However, long-term eszopiclone is addictive and appears not to be recommended in SZ outpatients.

Despite poor evidence for efficacy so far, developing non-pharmacological interventions appears as a necessary strategy to durably improve sleep disorders in SZ.

Cognitive behavioral therapy for insomnia (CBT-I) is a specific psychotherapy directed on treating sleep disorders that has shown efficacy in one randomized controlled trial in SZ patients with sleep disorders associated with persistent delusions or hallucinations [START_REF] Freeman | Efficacy of cognitive behavioural therapy for sleep improvement in patients with persistent delusions and hallucinations (BEST): a prospective, assessor-blind, randomised controlled pilot trial[END_REF] . Group delivered CBT-I has also shown efficacy in a SZ non-randomized controlled trial [START_REF] Hwang | The effect of cognitive behavioral therapy for insomnia in schizophrenia patients with sleep Disturbance: A non-randomized, assessorblind trial[END_REF] .

Coffee consumption and physical activity were not associated with sleep disorders in the FACE-SZ cohort, which suggests that decreasing coffee and increasing physical activity may not be the most effective strategies to improve sleep in the FACE-SZ outpatients.

Limits

While our results are cross-sectional-which prevents any causal inference-the literature on sleep disorders may orientate the direction of these associations. The PSQI questionnaire has not been formally validated in schizophrenia to date and the present study did not include objective sleep measure. Diet and microbiota dysbiosis were not present in the evaluation and may be associated with poor sleep quality. Our assessments should be replicated in other large samples of SZ outpatients to validate our results.

Strengths

The multicentric design of the present study, including a large sample of patients all over the country has enabled us to determine a prevalence of self-reported sleep disorders as assessed by the PSQI questionnaire, which has been extensively validated. Our results were adjusted for multiple confounding factors including age, gender, tobacco, alcohol, antipsychotic class (which was not explored in most of the previous studies in the field).

Conclusion

In the light of our results and those of the literature, the FACE-SZ network suggests the following recommendations to address sleep disorders in SZ stabilized outpatients: 1.

Sleep disorders are frequent in stabilized SZ outpatients and should systematically be screened with a self-reported tool (like the PSQI) and treated with pharmacological and nonpharmacological interventions, which are insufficiently evaluated and developed to date. 2. 

  , aged 16-65 years, with a DSM-5 diagnosis of SZ or schizoaffective disorder were included in this study between January 2015 and December 2018. Diagnosis was confirmed by two trained psychiatrists of the Schizophrenia Expert Centres network according to the Structured Clinical Interview for Mental Disorders (SCID 1.0) 27 . All participants were referred by their general practitioner or psychiatrist. Data collected Patients were interviewed by members of the specialized multidisciplinary team of the Expert Center.

  Variables associated with sleep disorders (dependent variable) with P values < 0.20 in univariate analysis (current psychotic severity, current MDD, verbal aggressiveness, current alcohol use disorder, current tobacco use disorder, migraine, second-generation antipsychotics, adherence to treatment and akathisia) were included in the multivariate logistic regression model to evaluate factors associated with sleep disorders. For the PANSS score, only the global score has been integrated. The subdimensions were not included due to collinearity. Age and sex were forced in the final model as confounding factors.Data were analyzed using SPSS 20.0 software (SPSS Inc., Chicago, IL). All statistical tests were two-tailed, with α level set at 0.05.Results562 subjects, including 417 men and 145 women, were included in the present study. 327 (58.2%, IC95% [54.1% -62.3%]) of them reported having sleep disorders, according to the PSQI. Within the total sample, 34 patients (6.0%) were consuming hypnotic benzodiazepines and 27 patients (4.8%) were consuming hypnotic benzodiazepine-like drugs. Within the sleep disorders group, 30 patients (9.2%) and 24 patients (7.3%) were respectively consuming long-term benzodiazepines and hypnotics. As assessed by the PSQI subscores, 112 patients (19.9%) had a poor subjective sleep quality, 248 (44.1%) had an inadequate sleep latency, 32 (5.7%) had an inadequate sleep duration, 96 (17.1%) had an inefficient habitual sleep, 188 (33.5%) had sleep disturbances, 158 (28.1%) used sleeping medication and 199 (35.4%) had daytime dysfunction. Each PSQI subscore was significantly associated with the presence of sleep disorders in the univariate analysis (figure1). The univariate and multivariate analysis are presented in table 1.In the multivariate analysis, sleep disorders remained significantly associated with migraine (aOR = 2.23[1.03-4.84], p = 0.041), current MDD (adjusted Odd Ratios aOR = 1.79 [1.06-3.02], p = 0.030), poor adherence to treatment (aOR = 0.87 [0.78-0.96], p = 0.006), akathisia (aOR = 1.29 [1.01 -1.64], p = 0.042) and verbal aggressiveness (aOR = 1.09 [1.03-1.16], p = 0.002), independently of age, gender, current psychotic severity, current alcohol use disorder, current tobacco use disorder and second generation antipsychotics prescription.

Table 1 : Univariate and multivariate models of sleep disorders risk factors (N = 562)

 1 

	Variables	Univariate model		Multivariate model
	No sleep disorder	Sleep disorder	univariate	adjusted OR	adjusted
		N = 235 (41.8%)	N = 327 (58.2%)	p value	(95% IC)	p value
	Sociodemographic variables, N or Mean (% or SD)				
	Age (years)	31.0 (8.8)	31.5 (9.2)	0.496	1.01 (0.99-1.03)	0.398
	Gender (male)	175 (74.5%)	242 (74.0%)	0.902	1.34 (0.84-2.15)	0.216
	Single	107 (90.7%)	177 (91.7%)	0.754		
	Living alone	76 (39.2%)	125 (45.0%)	0.211		
	Parenthood	9 (7.5%)	18 (9.1%)	0.622		
	Education level (years)	12.5 (2.6)	12.2 (2.7)	0.361		
	Unemployed	74 (46.8%)	102 (52.6%)	0.284		
	Sleep assessments, PSQI subscores, Mean (SD)					
	Subjective sleep quality (PSQI subscore)	0.5 (0.5)	1.3 (0.8)	<0.001		
	Sleep latency (PSQI subscore)	0.9 (0.7)	1.7 (0.9)	<0.001		
	Sleep duration (PSQI subscore)	0.0 (0.2)	0.3 (0.7)	<0.001		
	Habitual sleep efficiency (PSQI subscore)	0.1 (0.4)	1.0 (1.2)	<0.001		
	Sleep disturbances (PSQI subscore)	1.0 (0.4)	1.5 (0.6)	<0.001		
	Use of sleeping medication (PSQI subscore)	0.1 (0.5)	1.4 (1.3)	<0.001		
	Daytime dysfunction (PSQI subscore)	0.9 (0.7)	1.5 (0.8)	<0.001		
	Illness characteristics, Mean (SD)					
	Age at illness onset (years)	21.3 (5.7)	21.1 (6.8)	0.690		
	Age at first treatment (years)	22.5 (5.9)	22.6 (6.6)	0.846		
	Illness duration (years)	10.5 (7.6)	11.0 (7.2)	0.429		
	Clinical variables, N or Mean (% or SD)					
	Current psychotic severity (PANSS total score)	62.9 (18.3)	69.7 (19.5)	<0.001	1.01 (1.00-1.02)	0.097
	Positive symptoms (PANSS subscore)	7.9 (4.1)	9.4 (4.4)	<0.001		
	Negative symptoms (PANSS subscore)	15.7 (6.4)	16.1 (6.4)	0.459		
	Disorganization (PANSS subscore)	7.2 (3.6)	7.6 (3.4)	0.141		
	Excitement (PANSS subscore)	5.3 (2.1)	5.8 (2.5)	0.009		
	Emotional distress (PANSS subscore)	6.3 (3.1)	8.0 (3.2)	<0.001		
	Current major depressive episode (CDSS score ≥ 6)	31 (13.4%)	89 (28.1%)	<0.001	1.79 (1.06-3.02)	0.030
	Current manic episode (YMRS score ≥ 12)	2 (0.9%)	6 (1.9%)	0.281		
	Physical aggression (BPAQ subscore)*	18.0 (6.7)	20.7 (7.9)	<0.001	1.04 (1.01-1.07)	0.014
	Verbal aggression (BPAQ subscore)*	11.8 (3.5)	13.2 (3.8)	<0.001	1.09 (1.03-1.16)	0.002
	Anger (BPAQ subscore)*	15.2 (5.5)	18.1 (5.8)	<0.001	1.06 (1.02-1.10)	0.001
	Hostility (BPAQ subscore)*	20.4 (7.0)	23.8 (6.4)	<0.001	1.05 (1.01-1.08)	0.006
	Moderate to intensive physical activity (WHO definition)	29 (20.7%)	37 (18.4%)	0.596		

Akathisia (BAS score) 0.3 (0.8) 0.6 (1.0) 0.002 1.29 (1.01-1.64) 0.042 Biology, Mean (SD)

  Barnes Akathisia Scale ; BPAQ : Buss-Perry Aggression Questionnaire ; CDSS : Calgary Depression Scale for Schizophrenia ; CPZ-Eq : Chlorpromazine-equivalent ; hs-CRP : highly sensitive -C reactive protein ; MARS : Medication Adherence Rating Scale ; PANSS : Positive and Negative Syndrome Scale ; PSQI : Pittsburgh Sleep Quality Index ; SAS : Simpson-Angus Scale ; WHO : World Health Organization ; YMRS : Young Mania Rating Scale.*The presented multivariate model includes the verbal aggression subscore of the BPAQ. All BPAQ subscores were tested in separate multivariate models to avoid multicollinearity, with no change in the results (data not shown).

	Cholecalciferol (nM) hs-CRP (mg/L) Uric acid (μmol/L) BAS : Figure 1 :	44.0 (25.1) 2.8 (5.1) 311.5 (75.5)	42.1 (25.4) 3.0 (5.2) 315.2 (90.9)	0.444 0.658 0.635

Means of PSQI subscores in patients with or without sleep disorder
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Improving adherence when needed, treating MDD and correcting antipsychotic-induced akathisia appear as the best strategies to improve sleep quality of SZ outpatients. 3.

Addressing sleep disorders may improve mood, verbal aggressiveness and migraine in these patients. Future intervention trials should confirm the effectiveness of these strategies.
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