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INTRODUCTION

Mental disorders are the leading cause of years lived with disability (YLDs) worldwide [START_REF] Whiteford | Global burden of disease attributable to mental and substance use disorders: findings from the Global Burden of Disease Study 2010[END_REF]. Surpassing both cardiovascular disease and cancer, mental disorders constitute 13% of the global burden of disease [START_REF] Collins | Scientific Advisory Board and the Executive Committee of the Grand Challenges on Global[END_REF]. Major depressive disorder is the third leading contributor to the global disease burden, and alcohol and illicit drug use further account for more than 5% of the global burden of disease [START_REF] Collins | Scientific Advisory Board and the Executive Committee of the Grand Challenges on Global[END_REF]. Sleep abnormalities are a promising clinical biomarker for mental disorders, contributing to the pathogenesis, symptoms and risk for relapse of these disorders. Indeed, sleep disturbances are core symptoms of substance use disorders and psychiatric disorders [START_REF] Dolsen | Life-time history of insomnia and hypersomnia symptoms as correlates of alcohol, cocaine and heroin use and relapse among adults seeking substance use treatment in the United States from 1991 to 1994[END_REF]. For example, more than 90% of individuals with major depressive episode have a insomnia or hypersomnia [START_REF] Geoffroy | Insomnia and hypersomnia in major depressive episode: Prevalence, sociodemographic characteristics and psychiatric comorbidity in a population-based study[END_REF]. Sleep alterations appear to be one of the best predictors of suicide attempt among adolescents [START_REF] Mars | Predictors of future suicide attempt among adolescents with suicidal thoughts or non-suicidal self-harm: a population-based birth cohort study[END_REF] and among individuals misusing alcohol [START_REF] Chakravorty | Suicidal ideation in veterans misusing alcohol: relationships with insomnia symptoms and sleep duration[END_REF]. Insomnia is also a well-known risk factor of relapse into substance use [START_REF] Garcia | Polysomnographic sleep disturbances in nicotine, caffeine, alcohol, cocaine, opioid, and cannabis use: A focused review[END_REF][START_REF] Putnins | Poor sleep at baseline predicts worse mood outcomes in patients with co-occurring bipolar disorder and substance dependence[END_REF][START_REF] Sylvia | Sleep disturbance in euthymic bipolar patients[END_REF].

Prevention and treatment of sleep disturbances might be an efficient strategy to decrease the risk of onset or relapse of mental disorders.

Duration of sleep is a marker of risk for numerous illnesses. Decreases and increases in habitual sleep duration (usually defined <7 and >8 hours respectively) are associated with adverse health outcomes and greater risk of death in the general population [START_REF] Cappuccio | Sleep duration and all-cause mortality: a systematic review and meta-analysis of prospective studies[END_REF]. Both short and long sleep duration are associated with higher risk of diabetes, stroke, coronary heart disease and heart attack [START_REF] Nuyujukian | Associations of sleep duration with cardiometabolic outcomes in American Indians and Alaska Natives and other race/ethnicities: results from the BRFSS[END_REF][START_REF] Yin | Relationship of Sleep Duration With All-Cause Mortality and Cardiovascular Events: A Systematic Review and Dose-Response Meta-Analysis of Prospective Cohort Studies[END_REF]; and shorter sleep duration has further been associated with obesity [START_REF] Li | Sleep duration and obesity in children: A systematic review and meta-analysis of prospective cohort studies[END_REF]. There is a scarcity of current, comprehensive data on the association of mental disorders and sleep duration. A Korean study found a U-shaped association between sleep duration and psychiatric disorders [START_REF] Park | Relationships of sleep duration with sociodemographic and health-related factors, psychiatric disorders and sleep disturbances in a community sample of Korean adults[END_REF]. A study of Beijing residents also reported a U-pattern of association between lifetime prevalence of some psychiatric disorders and sleep duration [START_REF] Xiang | Relationships of sleep duration with sleep disturbances, basic socio-demographic factors, and BMI in Chinese people[END_REF].

However, those studies were conducted in local or relatively small samples and may not be generalizable to larger populations or be easily comparable to studies using DSM-5 criteria.

METHODS

Sample

The target population of the NESARC-III was the noninstitutionalized US civilian adult population, nationally representative, aged 18 years and older [START_REF] Grant | Epidemiology of DSM-5 Alcohol Use Disorder: Results From the National Epidemiologic Survey on Alcohol and Related Conditions III[END_REF]. The NESARC-III is a face to-face survey of 36,309 adults that used probability sampling to select respondents randomly. As detailed elsewhere [START_REF] Grant | Epidemiology of DSM-5 Drug Use Disorder: Results From the National Epidemiologic Survey on Alcohol and Related Conditions-III[END_REF][START_REF] Grant | Epidemiology of DSM-5 Alcohol Use Disorder: Results From the National Epidemiologic Survey on Alcohol and Related Conditions III[END_REF][START_REF] Mallet | Mental disorders associated with recent cancer diagnosis: Results from a nationally representative survey[END_REF], the NESARC-III used a multistage stratified design with the primary sampling units stratified according to the sociodemographic criteria. The NESARC-III also oversampled blacks, Hispanics and Asian respondents. The response rate was 60.1%, which is comparable to those of most current US national surveys [START_REF] Grant | Prevalence of 12-Month Alcohol Use, High-Risk Drinking, and DSM-IV Alcohol Use Disorder in the United States, 2001-2002 to 2012-2013: Results From the National Epidemiologic Survey on Alcohol and Related Conditions[END_REF][START_REF] Hasin | DSM-5 criteria for substance use disorders: recommendations and rationale[END_REF]. Data were adjusted for oversampling and screener-and person-level non-response and then weighted through poststratification analyses to represent the US civilian population based on the American Community Survey 2012. Characteristics of interviewers, training and field quality control have been detailed elsewhere (Hasin et al., 2015a). Oral informed consent was electronically recorded, and respondents received $90.00 for survey participation. Protocols were approved by the institutional review boards of the National Institutes of Health and Westat (the contractor for the NESARC-III) [START_REF] Grant | Epidemiology of DSM-5 Drug Use Disorder: Results From the National Epidemiologic Survey on Alcohol and Related Conditions-III[END_REF][START_REF] Grant | Epidemiology of DSM-5 Alcohol Use Disorder: Results From the National Epidemiologic Survey on Alcohol and Related Conditions III[END_REF][START_REF] Mallet | Mental disorders associated with recent cancer diagnosis: Results from a nationally representative survey[END_REF].

Diagnostic interview

The diagnostic interview used was the Alcohol Use Disorder and Associated Disabilities Interview Schedule 5 (AUDADIS-5) (Hasin et al., 2015a). The AUDADIS-5 assesses current, defined as past 12-month, DSM-5 psychiatric and substance use disorders. Previous studies have shown the validity and fair to excellent reliability of the AUDADIS-5 to detect both substance use disorders (Hasin et al., 2015a) and psychiatric disorders (Hasin et al., 2015b).

We examined here the 12-month prevalence of substance use disorders, including alcohol use disorder, tobacco use disorder, and drug use disorder that included the following substances: cannabis, club drugs, cocaine, amphetamine, hallucinogen, heroin, opioid, sedative, tranquillizer, solvent or inhalant. We also assessed the 12-month prevalence of psychiatric disorders, including mood disorders (major depressive disorder, bipolar disorder type I or II), anxiety disorders (panic disorder, social phobia, specific phobia, generalized disorder), post-traumatic stress disorder, psychotic disorder (schizophrenia or a psychotic illness or episode in the past 12 months), and suicide attempt. Sociodemographic characteristics included sex, nativity, race/ethnicity, age, personal income, marital status, urbanicity, educational level, and region of residence. Nativity was categorized as (i) the US born and (ii) foreign born. Race/ethnicity was categorized into the following: (i) white, (ii) black, (iii) Asian/Native Hawaiian/Pacific Islander, (iv) Hispanic/Latino and (5) American Indian/Alaska Native. Age at interview was categorized as (i) 18-29, (ii) 30-44, (iii) 45-64 and (iv) >65 years. Personal income was classified as (i) $0-19,999; (ii) $20,000-34,999; (iii) $35,000-69,999 and (iv) $70,000 or greater. Marital status was categorized as (i) married or common law, (ii) widowed, (iii) divorced or separated and (iv) never married. Urbanicity was classified as (i) rural or (ii) urban. Educational level was classified as (i) less than high school, (ii) high school graduate and (iii) some college or higher.

Region of residence was classified as (i) northeast, (ii) midwest, (iii) south and (iv) west.

Habitual sleep duration was assessed with the question: "In the past 30 days, about how many hours did you sleep during a typical day?". To ensure comparability with previous studies [START_REF] Cappuccio | Sleep duration and all-cause mortality: a systematic review and meta-analysis of prospective studies[END_REF][START_REF] Wang | Sleep duration and risk of myocardial infarction and all-cause death in a Chinese population: the Kailuan study[END_REF][START_REF] Yin | Relationship of Sleep Duration With All-Cause Mortality and Cardiovascular Events: A Systematic Review and Dose-Response Meta-Analysis of Prospective Cohort Studies[END_REF], we categorized this variable into 6 sleep-duration groups: <5h/night, 5h/night, 6h/night, 7h/night, 8h/night, ≥9h/night. Sleep duration of 7 hours was defined as the reference category as in previous studies [START_REF] Yin | Relationship of Sleep Duration With All-Cause Mortality and Cardiovascular Events: A Systematic Review and Dose-Response Meta-Analysis of Prospective Cohort Studies[END_REF].

Statistical Analysis

Participants' sociodemographic characteristics were compared across the six categories of habitual sleep duration using chi-square tests. The prevalence of 12-month DSM-5 psychiatric and substance use disorders was compared across the six categories of sleep duration. Weighted estimates and standard errors (SEs) were computed using SUDAAN,version 11.01 (Research Triangle Park,NC). This software implements a Taylor linearization to adjust SEs of estimates for complex survey sampling design effects including clustering data. Adjusted odds ratios (aORs), 95% confidence intervals (CIs) and SEs are presented to reflect the association strength and significance. Odds ratios were adjusted for sex, race/ethnicity, nativity, age, education, personal income, marital status, urbanicity and region of residence, and were estimated through logistic regression analysis.

RESULTS

Population characteristics

Sociodemographic characteristics of the 35,999 participants are presented in Table 1.

There were 1,893 (5.26%) participants with less than 5 hours of habitual sleep; 2,434 (6.76%) with 5 hours; 7,621 (21.17%) with 6 hours; 9,620 (26.72%) with 7 hours; 11,186 (31.07%) of 8 hours, and3,245 (9.01%) with 9 or more hours. Groups differed significantly regarding the sex, nativity, race/ethnicity, age, personal income, marital status, education, and region of residence. No differences between groups were observed regarding urbanicity (Table 1).

12-month prevalence of mental disorders according to sleep duration

Table 2 shows prevalence and Table 3 shows adjusted odds ratios (aOR) of DSM-5 psychiatric and substance use disorders stratified by sleep duration. Participants who slept less than 7h/night or more than 8h/night were more likely to have a mental disorder compared to participants who slept 7h/night (Table 3). Figure 1 summarizes the 12-month prevalence of mental disorders depending on the sleep duration.

Sleep duration of ≤5h/night had the strongest association with mental disorders (Table 3). High prevalence was observed regarding having any substance use disorders (OR=1.43), particularly tobacco use disorder and drug use disorder. All mood disorders were associated with increased odds of sleep duration ≤5h/nigh (OR=2.57), major depressive disorders being the most frequent (18.34% for <5h/night and 16.54% for 5h/night versus 7.95% in the reference group). Anxiety disorders were also associated with an increased prevalence, particularly high regarding panic disorder and generalized anxiety disorder. The same gradient was observed for post-traumatic stress disorder, psychotic disorder and suicide attempt. The 6h/night group, compared with the 7h/night reference group, demonstrates similar significant increased odds, with smaller effect sizes even though being clinically relevant (Table 3).

The prevalence of mental disorders in the 8h/night group were very similar to that observed in the 7h/night reference group (Table 2), with no statistically significant differences (Table 3), the ≥9h/night group was associated with significant increased odds of all 12-month psychiatric and substance use disorders (Table 2 and3). The most increased odds for the ≥9h/night group, compared to the 7h/night reference group, were regarding drug use disorder (aOR=1.71), mood disorders (aOR=1.52) -especially bipolar disorder (aOR=1.70)-, post-traumatic stress disorder (aOR=1.55), psychotic disorder (aOR=1.69), and suicide attempt (aOR=1.93).

Number of mental disorders according to sleep duration

We also examined the association between number of mental disorders and sleep duration. The relationship between prevalence of mental disorders and sleep duration had a Ushaped pattern (Figure 2). High comorbidity also followed this pattern (Tables 2 and3).

DISCUSSION

This is the first study, to our knowledge, to examine the 12-month DSM-5 prevalence of a broad range of mental disorders stratified by sleep duration in a representative survey of US population. A U-shaped association was observed between sleep duration and all psychiatric and substance use disorders.

These findings are in line with prior studies in selected, smaller samples [START_REF] Park | Relationships of sleep duration with sociodemographic and health-related factors, psychiatric disorders and sleep disturbances in a community sample of Korean adults[END_REF], showing that decreases and increases in sleep duration are associated with negative outcomes, included increased mortality, compared with individuals who sleep 7-8h/day [START_REF] Bliwise | The parable of parabola: what the U-shaped curve can and cannot tell us about sleep[END_REF][START_REF] Gallicchio | Sleep duration and mortality: a systematic review and meta-analysis[END_REF]Grandner et al., 2010a;[START_REF] Hammond | SOME PRELIMINARY FINDINGS ON PHYSICAL COMPLAINTS FROM A PROSPECTIVE STUDY OF 1,064,004 MEN AND WOMEN[END_REF]. Increased sleep duration is particularly strongly associated with premature mortality [START_REF] Gallicchio | Sleep duration and mortality: a systematic review and meta-analysis[END_REF]Grandner et al., 2010b;[START_REF] Yin | Relationship of Sleep Duration With All-Cause Mortality and Cardiovascular Events: A Systematic Review and Dose-Response Meta-Analysis of Prospective Cohort Studies[END_REF], and increased risk of cardiovascular events including stroke [START_REF] Chen | Sleep duration and risk of ischemic stroke in postmenopausal women[END_REF][START_REF] Yin | Relationship of Sleep Duration With All-Cause Mortality and Cardiovascular Events: A Systematic Review and Dose-Response Meta-Analysis of Prospective Cohort Studies[END_REF], whereas decreased sleep duration has stronger associations with coronary heart disease [START_REF] Yin | Relationship of Sleep Duration With All-Cause Mortality and Cardiovascular Events: A Systematic Review and Dose-Response Meta-Analysis of Prospective Cohort Studies[END_REF]. In our study, associations with mental disorders were stronger for decreased sleep durations than for increased sleep duration. Our findings remained significant even after adjusting for lower socioeconomic status [START_REF] Hale | Racial differences in self-reports of sleep duration in a populationbased study[END_REF][START_REF] Stamatakis | Short sleep duration across income, education, and race/ethnic groups: population prevalence and growing disparities during 34 years of follow-up[END_REF], living in an urban environment [START_REF] Hale | Racial differences in self-reports of sleep duration in a populationbased study[END_REF], and other covariates associated with increased risk of psychiatric disorders [START_REF] Pignon | Environment risk factors have different impact on bipolar and psychotic disorders: an analysis of MHGP survey[END_REF][START_REF] Van Os | The environment and schizophrenia[END_REF], highlighting the strength of these associations.

The relationship between sleep duration and risk of psychiatric disorders is likely to be complex and multidirectional. First, several mechanisms are shared between abnormal sleep durations and mental disorders, and contribute to their vulnerabilities and manifestations.

Decreased sleep has been associated with adverse effects on metabolic [START_REF] Knutson | The metabolic consequences of sleep deprivation[END_REF][START_REF] Leproult | Role of sleep and sleep loss in hormonal release and metabolism[END_REF][START_REF] Van Cauter | Impact of sleep and sleep loss on neuroendocrine and metabolic function[END_REF], endocrine [START_REF] Cappuccio | Sleep duration and all-cause mortality: a systematic review and meta-analysis of prospective studies[END_REF][START_REF] Leproult | Role of sleep and sleep loss in hormonal release and metabolism[END_REF][START_REF] Spiegel | Effects of poor and short sleep on glucose metabolism and obesity risk[END_REF] and immune pathways [START_REF] Vgontzas | Chronic insomnia is associated with a shift of interleukin-6 and tumor necrosis factor secretion from nighttime to daytime[END_REF], and alterations in autonomic function, response to stress [START_REF] Meerlo | Restricted and disrupted sleep: effects on autonomic function, neuroendocrine stress systems and stress responsivity[END_REF] and lowgrade inflammation [START_REF] Leboyer | Can bipolar disorder be viewed as a multi-system inflammatory disease?[END_REF][START_REF] Viscogliosi | Cross-talk between systemic and cerebral inflammation in depressive disorders: Relevance to pathogenesis and treatment[END_REF], all of which have identified as vulnerability factors and consequences of psychiatric and substance use disorders [START_REF] Leboyer | Can bipolar disorder be viewed as a multi-system inflammatory disease?[END_REF]Malhi and Mann, 2018;[START_REF] Phillips | Bipolar disorder diagnosis: challenges and future directions[END_REF]van Os and Kapur, 2009;[START_REF] Volkow | Neurobiologic Advances from the Brain Disease Model of Addiction[END_REF]. Decreased sleep can have detrimental effects on the frontal cortex, including topdown inhibition of the amygdala from the frontal lobe [START_REF] Watling | Sleep Loss and Affective Functioning: More Than Just Mood[END_REF][START_REF] Yoo | The human emotional brain without sleep--a prefrontal amygdala disconnect[END_REF].

Furthermore, sleep debt can also contribute to downregulate the functional suppression of the amygdala by the ventral anterior cingulate cortex and consequently enhance the response of the amygdala to negative emotional stimuli, leading to emotional instability [START_REF] Motomura | Sleep debt elicits negative emotional reaction through diminished amygdala-anterior cingulate functional connectivity[END_REF]. Conversely, frontal networks are involved in emotion, mood, reward, attribution of salience and stress response functioning that are impacted in psychiatric and substance use disorders [START_REF] Mitelman | Celebrating the Contributions of Monte and Sherry Buchsbaum and their Impact on[END_REF][START_REF] Volkow | Neurobiologic Advances from the Brain Disease Model of Addiction[END_REF], and its function can be improved with sleep [START_REF] Walker | Overnight therapy? The role of sleep in emotional brain processing[END_REF][START_REF] Watling | Sleep Loss and Affective Functioning: More Than Just Mood[END_REF].

Second, psychiatric and substance use disorders are associated with circadian genetic vulnerabilities and with sleep-wake cycles alterations, which can be core symptoms of psychiatric disorders as well as causes or consequences [START_REF] Banach | Clock genes polymorphisms in male bipolar patients with comorbid alcohol abuse[END_REF][START_REF] Geoffroy | Clock Genes and Light Signaling Alterations in Bipolar Disorder: When the Biological Clock Is Off[END_REF][START_REF] Rosenwasser | Circadian clock genes: Non-circadian roles in sleep, addiction, and psychiatric disorders?[END_REF]. A recent longitudinal study observed that decreased sleep duration and greater sleepiness are associated with changes in psychiatric symptom in high-risk and community comparison youth [START_REF] Soehner | Longitudinal Associations Between Sleep Patterns and Psychiatric Symptom Severity in High-Risk and Community Comparison Youth[END_REF]. Decreased sleep duration is one of the best predictors of future suicide attempt among adolescents [START_REF] Mars | Predictors of future suicide attempt among adolescents with suicidal thoughts or non-suicidal self-harm: a population-based birth cohort study[END_REF], and among veterans with alcohol misuse [START_REF] Chakravorty | Suicidal ideation in veterans misusing alcohol: relationships with insomnia symptoms and sleep duration[END_REF]. Insomnia can also precede and predict relapse into alcohol use [START_REF] Brower | Insomnia, self-medication, and relapse to alcoholism[END_REF][START_REF] Foster | Impaired sleep in alcohol misusers and dependent alcoholics and the impact upon outcome[END_REF]. In addition, it has been shown that among patients with comorbid depression and alcohol use disorder the level of alcohol consumption is a predictor of insomnia [START_REF] Zhabenko | A longitudinal study of drinking and depression as predictors of insomnia in alcohol-dependent individuals[END_REF]. Thus, increased and decreased sleep duration can be manifestations of current mental disorders and predictors of the onset of future mental disorders, or worsening of symptoms among those with current disorders.

Clinical and public health implications

Our data suggest that at the population level, 7 to 8 h per night is associated with the lowest risk of mental disorders. Sleep duration ≤6 hours or ≥9 h may represent a useful indicator of subclinical, undiagnosed or future mental disorders. Increased risks associated with decreased sleep may be of particular significance, as its prevalence has gradually increased over the past decades [START_REF] Jean-Louis | Associations between inadequate sleep and obesity in the US adult population: analysis of the national health interview survey (1977-2009)[END_REF]. Decreased sleep duration has led to increased fatigue and excessive daytime sleepiness [START_REF] Alapin | How is good and poor sleep in older adults and college students related to daytime sleepiness, fatigue, and ability to concentrate?[END_REF]. In addition, sleep timing may impact sleep duration. Furthermore, sleep duration has inevitable effects on light and darkness exposure, which may also play a role in the increased prevalence of mental disorders [START_REF] Hubbard | Non-circadian direct effects of light on sleep and alertness: lessons from transgenic mouse models[END_REF][START_REF] Stephenson | Complex interaction of circadian and non-circadian effects of light on mood: shedding new light on an old story[END_REF][START_REF] Supartini | The Impact of Sleep Timing, Sleep Duration, and Sleep Quality on Depressive Symptoms and Suicidal Ideation amongst Japanese Freshmen: The EQUSITE Study[END_REF][START_REF] Wirz-Justice | Chronotherapeutics (light and wake therapy) in affective disorders[END_REF].

Improving sleep duration may have important public health benefits. Several sleep interventions have demonstrated their efficacy in psychiatric disorders and improved health outcomes [START_REF] Lederman | Does exercise improve sleep quality in individuals with mental illness? A systematic review and meta-analysis[END_REF]. For example, cognitive behavioral therapy for insomnia (CBT-I) has shown efficacy for the treatment of depression and anxiety and improves sleep duration and insomnia symptoms [START_REF] Morin | Cognitive behavioral therapy, singly and combined with medication, for persistent insomnia: a randomized controlled trial[END_REF][START_REF] Taylor | Cognitive and behavioural therapy for insomnia (CBT-I) in psychiatric populations: a systematic review[END_REF]. Light therapy has been shown to be effective in depressive episodes, for unipolar and bipolar disorders with or without seasonal pattern, with a decrease in depressive symptomatology and an improvement of sleep, especially in patients with sleep phase delay or insomnia [START_REF] Khalifeh | The effect of chronotherapy on depressive symptoms. Evidence-based practice[END_REF][START_REF] Maruani | Bright light as a personalized precision treatment of mood disorders[END_REF]. Exogenous melatonin has also demonstrated efficacy on insomnia in adults and children [START_REF] Buscemi | The efficacy and safety of exogenous melatonin for primary sleep disorders. A meta-analysis[END_REF][START_REF] Ferracioli-Oda | Meta-analysis: melatonin for the treatment of primary sleep disorders[END_REF], on delayed sleep phase disorder [START_REF] Van Geijlswijk | The use of exogenous melatonin in delayed sleep phase disorder: a meta-analysis[END_REF], and also on sleep onset latencies and total sleep time quality [START_REF] Ferracioli-Oda | Meta-analysis: melatonin for the treatment of primary sleep disorders[END_REF], including patients with psychiatric disorders [START_REF] Geoffroy | The use of melatonin in adult psychiatric disorders: Expert recommendations by the French institute of medical research on sleep (SFRMS)[END_REF]. These interventions could be assessed and potentially used as strategies to prevent conversion toward full mental disorders, and help vulnerable or at-risk individuals to adapt to changing external or environmental conditions with critical changes over time [START_REF] Erren | Light Hygiene: Time to make preventive use of insights -old and new -into the nexus of the drug light, melatonin, clocks, chronodisruption and public health[END_REF]. Finally, both sleep regularity and duration are risk factors for worth health in college students [START_REF] Fischer | Irregular sleep and event schedules are associated with poorer self-reported well-being in US college students[END_REF]. The sleep timing needs to be considered with the chronotype that may directly impact the sleep duration, especially in adolescents and young adults, who are more prone to the evening chronotype and therefore to sleep loss [START_REF] Crowley | Sleep, circadian rhythms, and delayed phase in adolescence[END_REF][START_REF] Gelbmann | Morningness: protective factor for sleep-related and emotional problems in childhood and adolescence?[END_REF]. Stabilizing sleep and/or event schedules may be a key preventive strategy, with chronotherapeutics (such as light therapy and protection from evening light) to protect against the development of sleep-related problems and psychiatric disorders [START_REF] Gottlieb | The chronotherapeutic treatment of bipolar disorders: A systematic review and practice recommendations from the ISBD task force on chronotherapy and chronobiology[END_REF][START_REF] Wirz-Justice | From the basic neuroscience of circadian clock function to light therapy for depression: on the emergence of chronotherapeutics[END_REF].

Limitations

First, the NESARC-III has a cross-sectional design. The associations described in this study should not be interpreted as implying causality. Second, we focused on 12-month prevalence to decrease the risk of recall bias. Results focused on other timeframes may have yielded different results. Third, the NESARC-III did not query respondents on whether they were taking psychotropic medications or were engaged in shift work, which can affect sleep patterns. Finally, our study focused on the relationship between habitual sleep duration (using a single question) and the prevalence of psychiatric disorders, and did not evaluate sleep disorders per se, which warrant to be assessed in future studies using standardized questionnaires or objective measures such as actigraphy or polysomnography.

Conclusion

Increased and decreased sleep durations have a U-shaped associations with risk of all psychiatric and substance use disorders. Ensuring appropriate sleep duration may lower the risk of psychiatric disorders and be associated with improvements in several other health outcomes. 

FIGURES CAPTIONS

Figure 2. Number of psychiatric conditions depending on the habitual sleep duration

Psychiatric conditions included alcohol use disorder, tobacco use disorder, drug use disorder (cannabis, club drugs, cocaine, amphetamine, hallucinogen, heroin, opioid, sedative, tranquillizer, solvent or inhalant), major depressive disorder, bipolar disorder type I or II, panic disorder, social phobia, specific phobia, generalized disorder, schizophrenia, psychotic illness or episode in the past 12 months, post-traumatic stress disorder, and suicide attempt. aOR, adjusted odds ratio; CI, confidence interval. Odds ratios were adjusted for sex, race, nativity, age, education, personal income, marital status, urbanicity and region of residence, and were estimated through logistic regression analysis. Significant differences are in bold.

Figure 1 .

 1 Figure 1. The 12-month prevalences of psychiatric and substance use disorders depending on the habitual sleep duration PTSD: Post-Traumatic Stress Disorder; SUD: Substance Use Disorder "Any SUD" included alcohol use disorder, tobacco use disorder, and drug use disorder (cannabis, club drugs, cocaine, amphetamine, hallucinogen, heroin, opioid, sedative, tranquillizer, solvent or inhalant). "Any mood disorder" included major depressive disorder, bipolar disorder type I or II. "Any anxiety disorder included panic disorder, social phobia, specific phobia, generalized disorder. Psychotic disorder included schizophrenia or a psychotic illness or episode in the past 12 months. PTSD and suicide attempt were categories by their own.

TABLE 3 .

 3 Twelve-month adjusted risk of mental and substance use disorders according to habitual sleep duration

		Less than 5h/night		5h/night		6h/night		7h/night		8h/night	9h/night or more
		(n = 1893)	(n = 2434)		(n = 7621)	(n = 9620)	(n = 11186)	(n = 3245)
	Characteristic	aOR	CI 95%	aOR	CI 95%	aOR	CI 95%	aOR	CI 95%	aOR	CI 95%	aOR	CI 95%
	Any substance use disorder 1.43	1.23 -1.66	1.56	1.38 -1.76	1.30	1.19 -1.41	[reference]	1.10	1.00 -1.21	1.22	1.08 -1.38
	Alcohol use disorder	1.19	0.96 -1.47	1.35	1.15 -1.57	1.20	1.07 -1.34	[reference]	1.08	0.97 -1.20	1.17	0.99 -1.38
	Tobacco use disorder	1.59	1.36 -1.85	1.70	1.49 -1.94	1.39	1.27 -1.53	[reference]	1.13	1.02 -1.26	1.22	1.06 -1.41
	Drug use disorder	1.73	1.26 -2.38	1.90	1.52 -2.38	1.56	1.32 -1.85	[reference]	1.13	0.94 -1.36	1.71	1.35 -2.16
	Any mood disorder	2.57	2.20 -3.00	2.26	1.90 -2.67	1.56	1.39 -1.76	[reference]	1.03	0.93 -1.15	1.52	1.34 -1.73
	Major depressive	2.32	1.96 -2.75	2.07	1.75 -2.46	1.53	1.36 -1.72	[reference]	1.02	0.90 -1.15	1.46	1.25 -1.69
	disorder												
	Bipolar disorder	2.88	1.95 -4.27	2.56	1.75 -3.75	1.57	1.15 -2.14	[reference]	1.12	0.82 -1.53	1.70	1.18 -2.44
	Any anxiety disorder	2.02	1.69 -2.42	1.94	1.65 -2.29	1.49	1.32 -1.69	[reference]	0.98	0.88 -1.08	1.22	1.04 -1.45
	Panic disorder	3.38	2.45 -4.67	2.60	1.98 -3.40	1.72	1.39 -2.14	[reference]	1.17	0.93 -1.47	1.51	1.12 -2.05
	Social phobia	1.80	1.27 -2.56	2.04	1.52 -2.75	1.45	1.16 -1.82	[reference]	1.06	0.85 -1.32	1.57	1.16 -2.11
	Specific phobia	1.23	0.97 -1.55	1.43	1.14 -1.80	1.28	1.11 -1.49	[reference]	0.91	0.78 -1.05	1.08	0.86 -1.35
	Generalized anxiety	2.62	2.09 -3.28	2.09	1.65 -2.65	1.63	1.37 -1.94	[reference]	0.95	0.79 -1.13	1.31	1.05 -1.64
	disorder												
	Post-traumatic stress	3.29	2.65 -4.08	3.07	2.44 -3.86	1.85	1.57 -2.18	[reference]	1.18	0.96 -1.45	1.55	1.23 -1.96
	disorder												
	Psychotic disorder	3.13	2.24 -4.38	2.04	1.48 -2.82	1.31	1.02 -1.69	[reference]	1.04	0.81 -1.33	1.69	1.23 -2.33
	Suicide attempt	3.04	2.40 -3.86	2.75	2.20 -3.43	1.76	1.48 -2.11	[reference]	1.17	0.97 -1.43	1.93	1.55 -2.41
	Any of the aforementioned	1.90	1.63-2.22	1.91	1.69-2.17	1.44	1.32-1.56	[reference]	1.06	0.97-1.14	1.39	1.25-1.55
	disorder												
	Exactly one	1.04	0.87 -1.23	1.09	0.96 -1.24	1.07	0.98 -1.18	[reference]	1.02	0.93 -1.11	1.16	1.03 -1.30
	Exactly two	1.34	1.11 -1.61	1.44	1.21 -1.71	1.28	1.13 -1.44	[reference]	1.00	0.90 -1.11	1.18	0.99 -1.40
	Three or more	3.21	2.65 -3.88	2.93	2.51 -3.43	1.93	1.71 -2.17	[reference]	1.20	1.05 -1.38	1.61	1.37 -1.89
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findings from a nationally representative survey

We drew on data from the National Epidemiologic Survey on Alcohol and Related Conditions-III (NESARC-III) to provide the first US nationally representative information on the relationship between duration of habitual sleep and prevalence of DSM-5 mental disorders.

Based on previous work, we hypothesized that shorter and longer sleep durations would be associated with a higher prevalence of psychiatric and substance disorders.
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