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Introduction

Burnout, first described by Maslach et al. [START_REF] Maslach | Burnout Inventory Manual[END_REF], is a state of psychological, emotional, and physical stress in response to prolonged exposure to an occupational trigger. It encompasses feelings of emotional exhaustion (EE, depletion of emotional resources), depersonalization (developing cynical attitudes about others, such as patients), and reduced professional accomplishment (negative evaluation of oneself). Burnout is related to adverse health outcomes, including mortality, cardiometabolic morbidity, depression and suicide, cognitive impairment, and reduced work performance [START_REF] Bayes | The Biology of Burnout: Causes and Consequences[END_REF]. The frequency of burnout among healthcare workers (HCWs) is high [START_REF] De Hert | Burnout in Healthcare Workers: Prevalence, Impact and Preventative Strategies[END_REF]. Recent meta-analyses yielded 6.0% and 11.2% burnout prevalence rates among physicians and nurses, respectively, worldwide [START_REF] Woo | Global Prevalence of Burnout Symptoms among Nurses: A Systematic Review and Meta-Analysis[END_REF][START_REF] Karuna | Prevalence of Burnout among GPs: A Systematic Review and Meta-Analysis[END_REF]. Indeed, HCWs are consistently subjected to emotionally draining stressors in the provision of complex patient care and treatment [START_REF] Gómez-Urquiza | Risk Factors, and Levels of Burnout Among Oncology Nurses: A Systematic Review[END_REF], including heavy workloads, time pressure, and conflicts of value associated with low rewards, contradictory demands, and the lack of resources [START_REF] Lucas | Work Environment and Mental Health in Nurse Assistants, Nurses and Health Executives: Results from the AMADEUS Study[END_REF]. For instance, during the period of work overload due to the 2019 coronavirus (COVID-19) pandemic, HCWs reported increased exhaustion, anxiety, and depressive symptoms, as well as insomnia [START_REF] Geoffroy | Psychological Support System for Hospital Workers During the Covid-19 Outbreak: Rapid Design and Implementation of the Covid-Psy Hotline[END_REF]. Sleep alterations due to the disturbance of sleep-wake rhythms by stress and work conditions (i.e., atypical work schedule with frequent night shifts and on-call duties) are also implicated in the development of burnout in HCWs [START_REF] Kancherla | What Is the Role of Sleep in Physician Burnout?[END_REF][START_REF] Stewart | Sleep Disturbances in Frontline Health Care Workers During the COVID-19 Pandemic: Social Media Survey Study[END_REF].

The COVID-19 health crisis aggravated HCWs' critical situation by massively disrupting their sleep [START_REF] Jahrami | Sleep Problems during the COVID-19 Pandemic by Population: A Systematic Review and Meta-Analysis[END_REF] and mental health [START_REF] Geoffroy | Psychological Support System for Hospital Workers During the Covid-19 Outbreak: Rapid Design and Implementation of the Covid-Psy Hotline[END_REF][START_REF] Pappa | Prevalence of Depression, Anxiety, and Insomnia among Healthcare Workers during the COVID-19 Pandemic: A Systematic Review and Meta-Analysis[END_REF], worsening their work conditions, and increasing the prevalence of burnout [START_REF] Ghahramani | A Systematic Review and Meta-Analysis of Burnout Among Healthcare Workers During COVID-19[END_REF]. Beyond facilitating the study of sleep alterations and their causes and consequences, the sleep health framework provides a new approach to the promotion of sleep as a positive dimension for the benefit of health [START_REF] Buysse | Sleep Health: Can We Define It? Does It Matter?[END_REF]. It constitutes a privileged dimension for interventions that attempt to improve the sleep and workplace well-being of HCWs. A short, practical self-reported scale (RU-SATED) was recently developed and validated in a variety of languages [START_REF] Ravyts | Sleep Health as Measured by RU SATED: A Psychometric Evaluation[END_REF][START_REF] Becker | Sleep Health Assessment: A Scale Validation[END_REF][START_REF] Benítez | Validation of the Satisfaction Alertness Timing Efficiency and Duration (SATED) Questionnaire for Sleep Health Measurement[END_REF][START_REF] Coelho | Toward a Multi-Lingual Diagnostic Tool for the Worldwide Problem of Sleep Health: The French RU-SATED Validation[END_REF][START_REF] Furihata | The Validity and Reliability of the Japanese Version of RU-SATED[END_REF], and it is a reliable and valid tool that has shown promise for the rapid evaluation of sleep health. It is a six-item self-reported questionnaire exploring the six sleep health dimensions ("Regularity", "Satisfaction", "Alertness", "Timing", "Efficiency", and "Duration"). Good sleep health has been associated with several positive health outcomes, such as good cardiometabolic markers [START_REF] Buxton | Sleep Health and Predicted Cardiometabolic Risk Scores in Employed Adults From Two Industries[END_REF], a low risk of motor vehicle accidents [START_REF] Coelho | Toward a Multi-Lingual Diagnostic Tool for the Worldwide Problem of Sleep Health: The French RU-SATED Validation[END_REF], good physical [START_REF] Kubala | The Association between Physical Activity and a Composite Measure of Sleep Health. Sleep Breath[END_REF] and mental health [START_REF] Furihata | Study of Osteoporotic Fractures (SOF) Research Group An Aggregate Measure of Sleep Health Is Associated with Prevalent and Incident Clinically Significant Depression Symptoms among Community-Dwelling Older Women[END_REF], and good self-perceived health status [START_REF] Dalmases | Impact of Sleep Health on Self-Perceived Health Status[END_REF]. To date, good sleep health and its relationship with the absence of burnout have not been studied among HCWs. Burnout [START_REF] Koutsimani | The Relationship Between Burnout, Depression, and Anxiety: A Systematic Review and Meta-Analysis[END_REF], anxiety, and depressive symptoms are closely associated with sleep [START_REF] Alvaro | A Systematic Review Assessing Bidirectionality between Sleep Disturbances, Anxiety, and Depression[END_REF]; therefore, they deserve particular attention in studies of the relationship between sleep and burnout. A study of 6307 firefighters revealed no interaction between insomnia and self-reported diagnoses of anxiety and depression in relation to EE [START_REF] Wolkow | Associations between Sleep Disturbances, Mental Health Outcomes and Burnout in Firefighters, and the Mediating Role of Sleep during Overnight Work: A Cross-Sectional Study[END_REF], whereas a study conducted with 84 adults revealed an interaction between sleep quality and mental health in association with heart-rate variability, an objective indicator of chronic stress [START_REF] Thielmann | Subjective and Objective Consequences of Stress in Subjects with Subjectively Different Sleep Quality-A Cross-Sectional Study[END_REF].

Thus, we used the RU-SATED questionnaire to (1) assess sleep health in a large population of HCWs (physicians and nurses) in a French public hospital at the end of the first COVID-19 lockdown (17 March-11 May 2020) and (2) investigate the relationship between the RU-SATED score and burnout. We hypothesized that good sleep health would be associated with a lesser likelihood of burnout. We also determined the consistency of the results among the six sleep health dimensions and evaluated the roles of anxiety and depressive symptoms in any such association.

Materials and Methods

This observational cross-sectional study was conducted from June to October 2020. The 8211 HCWs in Bordeaux University Hospital were asked to complete an Internetbased questionnaire. They were informed of the research objective (i.e., to evaluate sleep health). The STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) statement was used to report this study [START_REF] Von Elm | STROBE Initiative The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for Reporting Observational Studies[END_REF].

The following sociodemographic data were collected: age, sex (male, female), job category (physician, nurse), and perceived socioeconomic status (comfortable, adequate, difficult).

The following data on work conditions, related to sleep-wake rhythms, were collected: work schedule (fixed or shift), night work (defined as >3 h work between 9 pm and 6 am two times per week or more) [START_REF] Leger | Le travail posté et de nuit et ses conséquences sur la santé: État des lieux et recommandations[END_REF], and telecommuting (yes, no). The study was conducted during the COVID-19 pandemic; therefore, we collected data concerning COVID-19 exposure (work in a COVID-19 unit; yes, no).

Self-perceived health was assessed using a single item from the Minimum European Health Module [START_REF] Cox | The Reliability of the Minimum European Health Module[END_REF]: "How is your health in general?" rated on a 4-point Likert scale ranging from 0 ("very good") to 3 ("very bad"). We considered that participants who responded "bad" or "very bad" had poor self-perceived health.

Anxiety and depressive symptoms were measured using the Patient Health Questionnaire-4, a reliable and valid four-item tool to which responses regarding the previous 2 weeks are provided on a 3-point Likert scale [START_REF] Kroenke | An Ultra-Brief Screening Scale for Anxiety and Depression: The PHQ-4[END_REF]. Responses to the first two items (feeling nervous, anxious, or on edge and not being able to stop or control worrying) are summed to obtain the anxiety score and those to the last two items (little interest or pleasure in doing things and feeling down, depressed, or hopeless) are summed to obtain the depressive symptom score. Cronbach's alpha values for the anxiety and depressive symptom subscales were 0.82 and 0.81, respectively. Scores ≥ 3 were considered to indicate significant anxiety or depressive symptoms.

Sleep health was measured using the French version of the RU-SATED v2.0 scale [START_REF] Coelho | Toward a Multi-Lingual Diagnostic Tool for the Worldwide Problem of Sleep Health: The French RU-SATED Validation[END_REF], a self-administered questionnaire evaluating the six dimensions of sleep health: sleep "Regularity" (bedtimes and wake times occurring within a 1-h period across days), sleep "Satisfaction" (subjective assessment of "good" or "poor" sleep), "Alertness" during waking hours (awake all day without dozing), appropriate "Timing" (asleep or trying to sleep between 2:00 and 4:00 a.m.), "Efficiency" (<30 min wake time during the night), and adequate "Duration" (6-8 h/day). Items are rated on a 3-point Likert frequency scale (0, "rarely/never"; 1, "sometimes"; 2, "usually/always"). The total score, obtained by summing the item scores, ranges from 0 to 12; higher scores indicate better sleep health. In the absence of a validated cut-off, the total score was dichotomized based on the median, with scores > 8 indicating good sleep health, as in previous studies [START_REF] Dalmases | Impact of Sleep Health on Self-Perceived Health Status[END_REF][START_REF] Yuksel | Sleeping When the World Locks down: Correlates of Sleep Health during the COVID-19 Pandemic across 59 Countries[END_REF].

Emotional exhaustion, measured by the single-item version of the Maslach Burnout Inventory, was used as a proxy for overall burnout [START_REF] West | Single Item Measures of Emotional Exhaustion and Depersonalization Are Useful for Assessing Burnout in Medical Professionals[END_REF]. It consists of a single statement ("I feel burned out from my work") rated on a 7-point Likert-scale ranging from "never" to "daily." This item correlates strongly with the global score for EE (r ≥ 0.76), has good external validity in association with workplace well-being outcomes (suicidality, serious thoughts of dropping out, perceived major medical error) [START_REF] West | Concurrent Validity of Single-Item Measures of Emotional Exhaustion and Depersonalization in Burnout Assessment[END_REF], and has greater predictive power for burnout than does depersonalization [START_REF] Flickinger | Single-Item Burnout Measure Correlates Well with Emotional Exhaustion Domain of Burnout but Not Depersonalization Among Medical Students[END_REF]. Responses of "once a week" or more frequently were considered to indicate the presence of EE as suggested in the original validation study [START_REF] West | Single Item Measures of Emotional Exhaustion and Depersonalization Are Useful for Assessing Burnout in Medical Professionals[END_REF]. Conversely, responses of "a few times per month" or less frequently were considered to indicate the absence of EE.

Descriptive statistics (frequencies for categorical variables, means, and standard deviations for continuous variables) were calculated. Univariate associations with EE were assessed using the chi-squared test for categorical variables and Student's t test for continuous variable. Multivariable logistic regression analysis was performed to estimate adjusted odds ratios (ORs) with 95% confidence intervals (CIs) for the association between good sleep health (the main explanatory variable) and the absence of EE (the dependent variable). Odds ratios were displayed as >1 for ease of interpretation. We selected confounding factors according to a review of the literature for factors influencing both sleep and burnout (age, sex, job category, work schedule, night work, telecommuting, work in a COVID-19 unit, and self-perceived health) [START_REF] Ghahramani | A Systematic Review and Meta-Analysis of Burnout Among Healthcare Workers During COVID-19[END_REF][START_REF] Lim | Individual and Work-Related Factors Influencing Burnout of Mental Health Professionals: A Meta-Analysis[END_REF][START_REF] Demir Zencirci | Morning-Evening Type and Burnout Level as Factors Influencing Sleep Quality of Shift Nurses: A Questionnaire Study[END_REF][START_REF] Demir | Investigation of Factors Influencing Burnout Levels in the Professional and Private Lives of Nurses[END_REF]. The perceived socioeconomic status was also included, as it was associated with sleep health and EE at the 0.20 threshold in univariate analyses. The linearity hypothesis for quantitative variables was verified using fractional polynomials [START_REF] Royston | The Use of Fractional Polynomials to Model Continuous Risk Variables in Epidemiology[END_REF], and analysis of the residuals was conducted to confirm the suitability of the model. To explore the dose-response relationship, a sensitivity analysis was performed with sleep health represented as a continuous variable in a linear regression model. Covariate interactions with sleep health were examined, and no result was significant at the 0.20 threshold [START_REF] Selvin | Statistical Analysis of Epidemiologic Data[END_REF]. Sleep health interacted significantly with anxiety (p = 0.152) and depressive symptoms (p = 0.037) in relation to EE. Thus, stratified analyses were conducted to explore whether the relationship between good sleep health and the absence of EE was persistent and similar in HCWs according to the presence or absence of anxiety and depressive symptoms.

To determine the consistency of associations among the six sleep health dimensions, we performed a secondary analysis of the association between each dimension and the absence of EE. For all tests, the accepted significance level was 5%. The data analyses were conducted using R v. 4.1.2.

Results

Characteristics of the Study Population

The sample comprised 1069 HCWs, or 13.0% of the 8211 HCWs at Bordeaux University Hospital. The mean age was 39.2 ± 11.3 years, 900 (84.2%) participants were female, and 866 (81.0%) participants were nurses. A total of 514 (48.1%) HCWs had shift schedules and 199 (18.6%) were engaged in night work. Anxiety and depressive symptoms were present in 384 (35.9%) and 167 (15.6%) HCWs, respectively. Further descriptive data are presented in Table 1. The mean RU-SATED score was 7.9 ± 2.4, with 474 (44.3%) HCWs reporting good sleep health. Good sleep health was more common among physicians, those with comfortable socioeconomic status, and HCWs on fixed schedules. Conversely, poor sleep health was more common among night workers and those who worked in a COVID-19 unit and/or had poor self-perceived health, anxiety, and/or depressive symptoms.

A total of 143 (13.4%) HCWs reported EE. This condition was more common among females, those in difficult socioeconomic status, and those with poor self-perceived health, anxiety, and/or depressive symptoms.

Association between EE and Sleep Health

HCWs reporting good sleep health had a two-fold lower likelihood of EE (n = 38 [8.0%]) than those reporting poor sleep health (n = 105 [17.6%]; OR = 2.46 [1.66-3.64], p < 0.001). In the analysis adjusted for age, sex, job category, perceived socioeconomic status, work schedule, night work, telecommuting, work in a COVID-19 unit, and self-perceived health, good sleep health remained associated with a lesser likelihood of EE (OR = 2.50 [1.61-3.88], p < 0.001). Males, nurses, and those with a comfortable socioeconomic status had lesser likelihoods of EE than females, physicians, and those with difficult socioeconomic status, respectively. Shift work and night work were not associated with EE in the multivariate models (Figure 1). Sensitivity analyses showed similar results using sleep health and EE as continuous variables (ß = -0.12 [-0.16; -0.08], p < 0.001; Figure S1). 

Association between EE and Sleep Health according to ANXIETY and Depressive Symptoms

In adjusted analyses, EE was less common in HCWs with good sleep health among those without anxiety (n = 685; OR = 2.66 [1.20-5.89], p = 0.014) and without depressive symptoms (n = 902; OR = 2.56 [1.47-4.46], p < 0.001). Among HCWs with anxiety (n = 384) and those with depressive symptoms (n = 167), associations were not significant, and estimates were closer to 1 (OR = 1.52 [0.83-2.77], p = 0.166 and OR = 1.24 [0.50-3.12], p = 0.641, respectively; Figure 2). Sensitivity analyses showed similar results when including anxiety and depressive symptoms and their interaction term as covariates in the multivariate model (OR = 2.35 [1.10-5.04], p = 0.028; Figure S2). 

Associations between EE and Sleep Health Dimensions

In adjusted analyses, HCWs reporting that they were sometimes and usually/always satisfied with their sleep had two-and five-fold lesser likelihoods of EE, respectively, than those reporting that they were rarely/never satisfied. Similarly, HCWs reporting that they were usually/always alert had a two-fold lesser likelihood of EE than those reporting that they were rarely/never alert. The other sleep health dimensions were not associated with EE (Figure 3). 

Discussion

Key Results

Good sleep health was associated with a two-fold lesser likelihood of EE, a proxy for burnout, during the COVID-19 health crisis in a sample of 1069 French HCWs. Males, nurses, and HCWs in comfortable socioeconomic status had lower likelihood of EE. None of these covariates explained the association between sleep health and EE in an adjusted analysis; neither did age, work schedule, night work, telecommuting, work in a COVID-19 unit, or self-perceived health. The sleep health dimensions of "Satisfaction" and "Alertness" were associated with low likelihoods of EE, as indicated by the at least five-fold lesser likelihood of EE among HCWs reporting that they were usually/always satisfied with their sleep than among those reporting that they were rarely/never satisfied. These associations were also significant among HCWs without anxiety or depressive symptoms. The overlap between burnout and depression [START_REF] Bianchi | Burnout-Depression Overlap: A Review[END_REF], associated with decreased power in subgroup analyses, might explain the lack of a significant association among HCWs with anxiety or depressive symptoms.

Interpretation

Our findings are consistent with previous findings on relationships between sleep alterations and burnout [START_REF] Kancherla | What Is the Role of Sleep in Physician Burnout?[END_REF][START_REF] Stewart | Sleep Disturbances in Frontline Health Care Workers During the COVID-19 Pandemic: Social Media Survey Study[END_REF]. The confirmation of this relationship using the RU-SATED scale was important from an interventional perspective. In the sleep health framework, sleep is a positive dimension including measurable sleep quality and modifiable sleep behaviors [START_REF] Buysse | Sleep Health: Can We Define It? Does It Matter?[END_REF]. Thus, improvement of the sleep health of individuals, independently of the presence or absence of sleep disorders, may benefit their workplace well-being [START_REF] Buysse | Sleep Health: Can We Define It? Does It Matter?[END_REF]. Work is an important contributor to the societal and social constraints that limit sleep opportunities for individuals [START_REF] Grandner | Sleep and Health[END_REF][START_REF] Taillard | Sleep Timing, Chronotype and Social Jetlag: Impact on Cognitive Abilities and Psychiatric Disorders[END_REF]; thus, employers and HCWs should be aware of this framework and use it to prevent burnout. Nevertheless, further studies should consider other work characteristics, such as those measured by the Job Content Questionnaire (i.e., psychological demands, emotional demands, job control, social support) [START_REF] Karasek | The Job Content Questionnaire (JCQ): An Instrument for Internationally Comparative Assessments of Psychosocial Job Characteristics[END_REF], that are important contributors to burnout [START_REF] Aronsson | A Systematic Review Including Meta-Analysis of Work Environment and Burnout Symptoms[END_REF]. Taking these numerous and highly correlated factors into account will likely require structural equation modeling to explore interactions with sleep health, burnout, and mental health [START_REF] Stein | Structural Equation Modeling[END_REF], as for sleep duration [START_REF] Lucas | Work Environment and Mental Health in Nurse Assistants, Nurses and Health Executives: Results from the AMADEUS Study[END_REF]. Such studies could lead to the identification of organizational characteristics that are detrimental or beneficial to sleep and workplace well-being, enabling recommendations for organizational changes. At the same time, individual factors such as mental health and socioeconomic status are also crucial contributors to burnout. The implementation of support systems, including psychological evaluation, could facilitate early diagnosis and thus improve the prognosis of sleep alterations and their consequences [START_REF] Geoffroy | Psychological Support System for Hospital Workers During the Covid-19 Outbreak: Rapid Design and Implementation of the Covid-Psy Hotline[END_REF].

Previous studies have involved the exploration of relationships between separate sleep health dimensions and mental health. The RU-SATED scale dimensions of "Regularity" and "Satisfaction" had the strongest estimated associations with depression, and the "Timing" and "Efficiency" dimensions had the weakest associations [START_REF] Barham | Sleep Health Mediates the Relationship between Physical Activity and Depression Symptoms[END_REF]. The inclusion of night schedule data in our models may explain the lack of association between "Regularity" and burnout. A post hoc analysis showed that "Regularity" was associated with burnout among night workers (n = 199). The "Satisfaction", "Alertness", and "Efficiency" dimensions of the Spanish version of the SATED scale (the RU-SATED instrument without "Regularity") correlated strongly with anxiety and depression [START_REF] Benítez | Validation of the Satisfaction Alertness Timing Efficiency and Duration (SATED) Questionnaire for Sleep Health Measurement[END_REF]. In another assessment of the same five sleep health dimensions, "Satisfaction" and "Alertness" had the strongest estimated longitudinal associations with incident depression and "Duration" had the weakest association [START_REF] Furihata | Study of Osteoporotic Fractures (SOF) Research Group An Aggregate Measure of Sleep Health Is Associated with Prevalent and Incident Clinically Significant Depression Symptoms among Community-Dwelling Older Women[END_REF]. Overall, the "Satisfaction" and "Alertness" dimensions appear to be important for mental health, as suggested in a study conducted to validate the French version of the RU-SATED scale [START_REF] Coelho | Toward a Multi-Lingual Diagnostic Tool for the Worldwide Problem of Sleep Health: The French RU-SATED Validation[END_REF]. Thus, they could be used to assess sleep health in relation to burnout. The discrepancy in association strength among the six sleep health dimensions suggests the need for a better understanding of the concept of sleep health and the distinction between sleep quality dimensions ("Alertness" and "Satisfaction") and sleep behavior dimensions ("Regularity", "Timing", and "Duration") [START_REF] Coelho | Toward a Multi-Lingual Diagnostic Tool for the Worldwide Problem of Sleep Health: The French RU-SATED Validation[END_REF]. Each dimension (except for "Satisfaction") can also be measured objectively [START_REF] Wallace | Multidimensional Sleep Health Domains in Older Men and Women: An Actigraphy Factor Analysis[END_REF] and each is related to physiological processes that may have different implications for health [START_REF] Buysse | Sleep Health: Can We Define It? Does It Matter?[END_REF]. Indeed, "Regularity", "Timing", "Efficiency", and "Duration" showed the strongest associations with mortality, whereas "Satisfaction" was borderline significant and "Alertness" was not significant in a study of 2887 men followed during 11 years [START_REF] Wallace | Osteoporotic Fractures in Men (MrOS) Study Research Group Which Sleep Health Characteristics Predict All-Cause Mortality in Older Men? An Application of Flexible Multivariable Approaches[END_REF]. This point is important because behavioral sleep interventions have different efficacies, depending on the dimension targeted [START_REF] Albakri | Sleep Health Promotion Interventions and Their Effectiveness: An Umbrella Review[END_REF]. Thus, the relationships of sleep health dimensions to other burnout dimensions need to be investigated. Indeed, as described by the job demand-control model, personal accomplishment could compensate for situations with high levels of EE and depersonalization [START_REF] Karasek | Job Demands, Job Decision Latitude, and Mental Strain: Implications for Job Redesign[END_REF]. Future studies should assess the relationship of sleep health to the other two dimensions of burnout (depersonalization and personal accomplishment) using a suitable questionnaire.

Limitations

This study has several limitations. First, participants were included on a voluntary basis, leading to a low response rate (13.0%) and a probable over-representation of persons interested in sleep. However, the sample was representative of Bordeaux University Hospital HCWs in terms of age (mean, 42.5 years in the Bordeaux University Hospital population and 39.2 years in our sample), sex (83.3% and 84.2% female), and job category (87.7% and 81.0% nurses). Moreover, the mean RU-SATED score (7.9) was comparable to that from an international study conducted during the COVID-19 lockdown (8.1) [START_REF] Yuksel | Sleeping When the World Locks down: Correlates of Sleep Health during the COVID-19 Pandemic across 59 Countries[END_REF]. The rates of anxiety and depressive symptoms were high (35.9% and 15.6%, respectively), but comparable to those reported for the post-COVID-19 lockdown period (27.8% and 26.9%, respectively) [START_REF] De Sousa | Mental Health in COVID-19 Pandemic: A Meta-Review of Prevalence Meta-Analyses[END_REF]. Except for mental health, there were no effect-modifying factors for the association between sleep health and burnout in the literature and no interactions were found in our data. Therefore, a selection bias that could alter the association between sleep health and burnout was unlikely. The lack of representativeness of this sample should not hinder the interpretation of associations between variables of interest [START_REF] Rothman | Why Representativeness Should Be Avoided[END_REF]. Second, objective sleep measurements were not taken in this study. Thus, the presence or absence of sleep disorders (e.g., obstructive sleep apnea syndrome, chronic insomnia disorder, and restless legs syndrome) were not assessed, although they constitute risk factors for poor sleep heath and burnout. Further studies should explore the relationship between sleep health and burnout while considering sleep disorders in order to distinguish general and clinical population. Third, we used a single-item scale to assess EE, a proxy for burnout, which may seem to be insufficient to identify burnout with precision. However, the scale has been validated [START_REF] West | Single Item Measures of Emotional Exhaustion and Depersonalization Are Useful for Assessing Burnout in Medical Professionals[END_REF][START_REF] West | Concurrent Validity of Single-Item Measures of Emotional Exhaustion and Depersonalization in Burnout Assessment[END_REF], and the burnout rate among nurses in our sample (13.4%) is consistent with that obtained in an international meta-analysis (11.2%) [START_REF] Woo | Global Prevalence of Burnout Symptoms among Nurses: A Systematic Review and Meta-Analysis[END_REF]. Moreover, mental health assessment did not rely on a clinical diagnosis of anxiety and depression disorders, but used a short self-reported scale (PHQ-4) that is a valid and reliable tool to evaluate the severity of the anxiety and depressive symptoms. Fourth, the study was conducted during the COVID-19 health crisis with a population of HCWs with increased psychological distress. Indeed, sleep health and workplace well-being were disturbed during this period [START_REF] Jahrami | Sleep Problems during the COVID-19 Pandemic by Population: A Systematic Review and Meta-Analysis[END_REF][START_REF] Ghahramani | A Systematic Review and Meta-Analysis of Burnout Among Healthcare Workers During COVID-19[END_REF]. However, working in a COVID-19 unit had no impact on the results of this study, probably because it was conducted at the end of the first lockdown in a region relatively spared by the outbreak and in a period with few health restrictions and no saturation of the healthcare system. Replication of this study should confirm that the findings can be extrapolated to other health contexts. Fifth, the study was limited by its cross-sectional design. No causal inference can be made between burnout and sleep health. Due to the entanglement of many associated factors in this relationship, longitudinal approaches using structural equation modeling based on documented mechanistic assumptions are needed.

Conclusions

Although the cross-sectional design of this study hampered the drawing of causal inferences, our findings suggest: (1) that sleep health, and in particular the "Satisfaction" and "Alertness" RU-SATED dimension scores, are associated with HCW burnout; (2) that sleep health alteration could constitute a risk factor of HCW burnout; and (3) that sleep health promotion should be investigated as a strategy to reduce HCW burnout and could be used to complement work organization-centered strategies.
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Figure 1 .

 1 Figure 1. Adjusted associations between the absence of emotional exhaustion and socio-demographic data, working condition, and sleep health. Forest plot of the associations with the absence of emotional exhaustion after adjustment for age, sex, job category, perceived socioeconomic status, work schedule, night work, telecommuting, work in a COVID-19 unit, self-perceived health, and sleep health.

Figure 2 .

 2 Figure 2. Adjusted associations between sleep health and the absence of emotional exhaustion (EE) according to anxiety and depressive symptoms. Forest plot of the associations with the absence of emotional exhaustion (EE) after adjustment for age, sex, job category, perceived socioeconomic status, work schedule, night work, telecommuting, work in a COVID-19 unit, self-perceived health, and sleep health, stratified for anxiety and depressive symptoms.

Figure 3 .

 3 Figure 3. Adjusted associations between each sleep health dimension and the absence of emotional exhaustion (EE). Forest plot of the associations with the absence of emotional exhaus- tion (EE) after adjustment for age, sex, job category, perceived socioeconomic status, work schedule, night work, telecommuting, work in a COVID-19 unit, self-perceived health, and sleep health.
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Table 1 .

 1 Characteristics of the study population and their distributions according to sleep health and emotional exhaustion. Measured by the RU-SATED with good sleep health defined as a score >8; b measured by the single-item version of the Maslach Burnout Inventory with emotional exhaustion defined as a frequency of once a week or more; the student t-test was used for continuous variables, while the chi-square test was used for categorical variables to test the univariate associations of each characteristic with good sleep health and the absence of emotional exhaustion.

					Sleep Health a			Emotional Exhaustion b	
			Total								
			n = 1069	Good n = 474	Poor n = 595	Statistic	p-Value	Yes n = 143	No n = 926	Statistic	p-Value
	Age (years)	39.2 ± 11.3	39.8 ± 10.8	39.8 ± 11.7	t = 1.41	0.159	40.4 ± 10.8	39.1 ± 11.4	t = 1.39	0.167
	Sex --	Male Female	169 (15.8%) 900 (84.2%)	80 (16.9%) 394 (83.1%)	89 (15.0%) 506 (85.0%)	X 2 = 0.593	0.393	12 (8.4%) 131 (91.6%)	(17.0%) (83.0%)	X 2 = 6.20	0.009
	Job category -Nurses -Physicians	866 (81.0%) 203 (19.0%)	332 (70.0%) 142 (30.0%)	534 (89.8%) 61 (10.2%)	X 2 = 65.3	<0.001	116 (81.1%) 27 (18.9%)	(81.0%) (19.0%)	X 2 < 0.001	0.972
	Perceived socioeconomic									
	status	501 (46.9%)	287 (60.6%)	214 (36.0%)			56 (39.2%)	(48.1%)		
	-	Comfortable	501 (46.9%)	172 (36.3%)	329 (55.3%)	X 2 = 67.4	<0.001	67 (46.9%)	(46.9%)	X 2 = 17.8	<0.001
	-	Adequate	67 (6.3%)	15 (3.2%)	52 (8.7%)			20 (14.0%)	(5.1%)		
	-	Difficult									
	Work schedule: -Shift -Fixed	514 (48.1%) 555 (51.9%)	192 (40.5%) 282 (59.5%)	322 (54.1%) 273 (45.9%)	X 2 = 19.0	<0.001	67 (46.9%) 76 (53.2%)	(48.3%) (51.7%)	X 2 = 0.051	0.821
	Night work: -Yes -No	199 (18.6%) 870 (81.4%)	50 (10.6%) 424 (89.4%)	149 (25.0%) 446 (75.0%)	X 2 = 35.6	<0.001	22 (15.4%) 121 (84.6%)	(19.1%) (80.9%)	X 2 = 0.905	0.342
	Telecommuting: Yes	168 (15.7%)	81 (17.1%)	87 (14.6%)	X 2 = 1.03	0.271	24 (16.8%)	(15.6%)	X 2 = 0.064	0.706
	Work in a COVID-19 unit: Yes	234 (21.9%)	90 (19.0%)	144 (24.2%)	X 2 = 3.90	0.041	30 (21.0%)	(22.0%)	X 2 = 0.030	0.777
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