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The social structures of sleep: Effects of work-related and family constraints on sleep duration and regularity among French workers

Previous research shows that sleep time is shaped by family constraints and paid-work organisation. However, the impact of both work and family on sleep routines is relatively unknown.

Using the 2009-2010 French Time Use Survey, this article examines how workers' sleep routines are affected by paid work and family situation, and emphasises the social significance of sleep patterns.

Paid work and family situation both structure the duration and regularity of sleep. Paid work reduces sleep time and has a disruptive effect on sleep routines, but to different degrees depending on sociooccupational category and work schedule. Having a small child has a negative effect on sleep on any given day, but works in favour of a regular sleep routine, as well as the tendency for spouses to synchronise. However, the regulating effect of family life accentuates the disruptive effect of paid work for the most atypical work schedules.
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1/ Introduction

Sleep is not only determined by biological necessity, but also by norms, values and social constraints. The expression "to do sleep" reflects the fact that individuals organise their sleep just as they do their other activities; sleep is a behaviour charged with social significance [START_REF] Taylor | Unconsciousness and society: The sociology of sleep[END_REF]. Sleep is a socially structured activity, "negotiated" between the expectations, desires and social role of self and others [START_REF] Meadows | The 'Negotiated Night': An Embodied Conceptual Framework for the Sociological Study of Sleep[END_REF]. Coordinating sleep patterns is a functional prerequisite for organising collective life: people sleep at the same time because they need each other when they are awake [START_REF] Schwartz | Notes on the Sociology of Sleep[END_REF].

Therefore, sleep is shaped by family constraints. Having children introduces an additional time constraint and children's night-time needs disturb parents' sleep, especially the mother's [START_REF] Burgard | The Needs of Others: Gender and Sleep Interruptions for Caregivers[END_REF][START_REF] Venn | The fourth shift: exploring the gendered nature of sleep disruption among couples with children[END_REF]. Sleep is also affected by paid work organisation. The economists [START_REF] Biddle | Sleep and the Allocation of Time[END_REF] include sleep in a model of optimal time allocation and conclude that it can be considered as competing with other, more valuable activities. Sleep may thus be subject to consumer choice, and affected by the same economic variables that preside over other temporal choices. Several studies highlight the negative correlation between paid work and sleep time [START_REF] Åkerstedt | Sleep disturbances, work stress and work hours[END_REF][START_REF] Basner | American Time Use Survey: Sleep Time and Its Relationship to Waking Activities[END_REF][START_REF] Gershuny | Changing Times : Work and Leisure in Postindustrial Society[END_REF]. Sleep routines are affected by the interaction between work constraints and family context. In couples, partners tend to synchronise their sleep routines and this synchronisation is disrupted when the two partners' work schedules are mismatched or non-standard [START_REF] Rauch | Social Inequalities and the Desynchronisation of Sleep within Couples[END_REF]. Although people cannot entirely forego sleep, they can reduce its duration to adapt to the needs of their work and family life [START_REF] Chatzitheochari | Lack of sleep, work and the long hours culture: evidence from the UK Time Use Survey[END_REF][START_REF] Goussard | Travailler au péril de sa santé: Censure et autocensure des ingénieurs à l'égard des pénibilités de leur travail[END_REF]. However, the impact of work and family on sleep routines is relatively unknown. Previous research focuses on sleep duration, leaving aside sleep timing. Neglecting the chronological aspect means overlooking the fact that similar amounts of sleep can hide different temporal organisations, including differences in sleep routines.

This study aims to extend previous research by discussing the joint effect of employment and family configuration on the duration and regularity of sleep for workers. Its purpose is to show how sleep routines are affected by differences in time constraints. How does work and family situation influence sleep management? How do work and family interact in sleep management? To address these research questions, this study makes use of the most recent French Time Use Survey (Emploi du temps 2009), which enables analysis of sleep patterns for a large panel of workers 1 .

The significance of the study is three-fold. First, it extends the analysis of the impact of work on sleep, by accounting for work's effects on sleep schedule regularity. Second, it further emphasises the role of family status on sleep organisation. Third, it elucidates the interaction of work and family configurations on sleep duration and regularity. This article thus emphasises the structural effect of paid work and family situation on the sleep organisation of workers and the social significance of sleep patterns.

2/ Literature review

2.1/ Sleep and health: duration and regularity matter

Sleep is crucial for many biological functions, meaning that getting enough sleep is essential for the health of individuals. Sleep deprivation causes physical fatigue, weakens cognitive ability and can lead to mental illness [START_REF] Liew | Sleep deprivation and its association with diseases-a review[END_REF]. Preventive health messages also stress the importance of having a regular sleep routine as well as getting enough sleep. Adopting a regular sleep routine facilitates sleep and helps to synchronise the sleep-wake cycle (Insv, 2015: 16). Indeed, many physiological functions, including sleep, are controlled by a circadian biological clock [START_REF] Reppert | Coordination of circadian timing in mammals[END_REF] whose cycle is about 24 hours [START_REF] Czeisler | Stability, Precision, and Near-24-Hour Period of the Human Circadian Pacemaker[END_REF]. Since the cycle is not always exactly one day, the biological clock has to resynchronise daily with the alternation of day and night so as to optimise the body's biological functions. Resynchronisation occurs with the help of synchronisers. The most powerful is light detected by the retina [START_REF] Roenneberg | Twilight Times: Light ans the Circadian System[END_REF], which is why it can be hard for night workers to be active at night and sleep during the day. Desynchronisation between the biological clock and the environment is harmful to health and has been implicated in a number of pathologies including cancer and metabolic disruption [START_REF] Léger | Physiologie de l'horloge biologique[END_REF]. The regularity of sleep routines is therefore an important element to consider when analysing inequalities in sleep.

2.2/ Sleep, work…

While individuals cannot do without sleep completely, they can reduce its duration to adapt to work and family needs. Faced with a lack of time, individuals are more likely to substitute sleep for more activities [START_REF] Van Tienoven | The impact of work and family responsibilities on healthy sleep habits[END_REF]. Further, several studies highlight the negative correlation between paid work and sleep time [START_REF] Basner | American Time Use Survey: Sleep Time and Its Relationship to Waking Activities[END_REF][START_REF] Gershuny | Changing Times : Work and Leisure in Postindustrial Society[END_REF] and point to social inequality in the probability of sleeping short hours [START_REF] Chatzitheochari | Lack of sleep, work and the long hours culture: evidence from the UK Time Use Survey[END_REF]. This may be related to working hours, difficult working conditions, or the associated mental load. While unskilled workers may rest more because their working conditions are more tiring, they are relatively likely to be working shifts or non-standard hours, which are associated with reduced sleeping hours. Meanwhile, those who devote the least time to recuperation activities are public sector executives [START_REF] Brousse | Travail professionnel, tâches domestiques, temps « libre » : quelques déterminants sociaux de la vie quotidienne[END_REF].

Most research on the link between sleep and working hours focuses on atypical working schedules. Numerous studies in epidemiology and ergonomics have explored the harmful effect of shift and night work on sleep [START_REF] Åkerstedt | Sleep Loss and Fatigue in Shift Work and Shift Work Disorder[END_REF]. Shift and night work, as well as all working hours that extend into the night, disturb the circadian rhythm, causing sleep disorders, sleepiness and diminished vigilance and probably entail a risk of several pathologies [START_REF] Boivin | Impacts of shift work on sleep and circadian rhythms[END_REF]. However, little is known about the relationship between sleep and standard working hours. Hence, this research aims to go one step further and looks at the whole range of working hours.

2.3/ … and family

The effect of working hours on sleep organisation must also consider family context. Socio-economic inequalities in sleep patterns may be partly due to differences in family characteristics as well as occupational characteristics [START_REF] Sekine | Work and Family Characteristics as Determinants of Socioeconomic and Sex Inequalities in Sleep: The Japanese Civil Servants Study[END_REF]. Shift work not only creates a discrepancy between the biological clock and the environment; it also creates a mismatch between occupational, social and family routines. Shift workers must either submit to family habits by breaking up or interrupting their sleep, submit their family to their own habits, or follow a schedule that is partly independent of their family's [START_REF] Andlauer | Aspects Ergonomiques Du Travail En Équipes Alternantes[END_REF]Fourre, 1962 cited by Vallery andHervet, 2005, p. 7). [START_REF] Venn | The fourth shift: exploring the gendered nature of sleep disruption among couples with children[END_REF] theorise the "fourth shift" to take account of the fact that night-time childcare comes in addition to the three shifts defined by [START_REF] Hochschild | The Time Bind: When Work Becomes Home and Home Becomes Work[END_REF]: paid work (first), domestic labour (second) and emotional labour (third). [START_REF] Van Tienoven | The impact of work and family responsibilities on healthy sleep habits[END_REF] suggest that an increase in occupational and family responsibilities has a positive effect on the regularity of sleep routines. They studied the effect of paid work on sleep only from statistical indicators, taking no account of work schedules and sleep routines. But night work does not have the same effect on sleep and its organisation as day work, and sleeping rather than performing another activity does not have the same consequences at all times of the day. They also do not consider daytime napping, which can be a way for some people to make up for a lack of night-time sleep. This article extends the analysis by studying the joint effects of family configuration and employment on the duration, timing, and regularity of sleep for workers.

Work-related and family-related constraints are hence two factors that affect the ways workers manage their sleep. Family and domestic responsibilities can affect sleep duration. However, there is lack of research on the impact of these constraints on sleep routines (sleep time and sleep hours). Neglecting the chronological aspect of the timetable means overlooking the fact that similar sleep times can hide different temporal organisations.

Considering the blind spots of previous research, this article discusses the joint effect of employment and family configuration on the duration and regularity of sleep for workers to document how sleep routines are affected by inequalities related to these time constraints.

3/ Data and methods

3.1/ Data

This article is based on the most recent French Time Use Survey (Emploi du temps (EDT) 2009-2010, INSEE) , INSEE) which gathers data on the way people organise their time 2 . Throughout the day, respondents were asked to complete diaries with 10-minutes slots, recording all activities carried out on two days set by the interviewer, one weekday and one weekend day. In each case, activities were recorded over a 27-hour period, from 9pm to midnight on the eve of the set day and from midnight to midnight on the set day itself. The present analysis concerns only the main activities carried out between 9pm and 9pm, so as to include only one night and any daytime sleep on one day. This possibility of studying a complete night is a strong advantage of the French TUS compared to surveys in other countries that mainly collect activities over a 24-hour period. For example, the American TUS and the UK TUS collect activities from 4 a.m. to 4 a.m., which would require the analysis of half-nights. The bedtime and wake-up time of the same night are then disconnected.

To analyse the effects of work-related constraints on sleep routines, in relation to family constraints, we look only at people in employment (who indicated at least one sleep slot). Two samples of workers are used. One consisted of those who had kept at least one diary; this was used to analyse sleep duration. The other consisted of those who had kept one diary on a working day and one on a rest day; this was used to analyse the regularity of their sleep patterns.

3.2/ Studying sleep duration

The analysis of sleep duration was based on 13,366 respondents in employment who had kept at least one diary. They are weighted using the weighting calculated by INSEE at the level of diaries 3 .

Respondents described their activities in their own words and indicated when they started and when they stopped an activity. Post-fieldwork, diaries are divided into 10-minutes slots and activities are grouped into 140 categories, four of which are sleep-related : "sleep" (111), "sick in bed, bedridden" (112), "time around sleep: insomnia, lie-in, falling asleep" (113), "doing nothing, lazing, thinking, smoking, relaxing, resting" (641) (Table 1). The word "sleep" is applied to all these activities, because sleep lasting less than 3 hours (which corresponds to nap) is coded 641 (Insee, 2010) 4 . Sleep time is computed by summing all slots corresponding to these categories. We decided to include code 641 in our sleep definition because to study the organisation of sleep as closely as possible, daytime naps must be taken into account. So we consider time allocated to sleep rather than time spent actually sleeping. Throughout the article, for the sake of brevity and readability, sleep time refers to the time allocated to sleep. 

3.3/ Study of sleep routine regularity

To study sleep routine regularity, at least two days must be observed. The analysis of regularity is based only on the 2992 workers who kept diaries on one working day and one work-free day. Because of the survey protocol, this sub-population was not representative of the whole set of workers in the EDT survey. Respondents who participated in a separate module ("Decision making in the couple") had only one diary to keep. They were not randomly selected and are therefore under-represented 5 . Further, all those who kept two diaries did so once on a weekday and once at the weekend, so people working at weekends were more likely to have worked on both days. They were therefore under-represented. To correct this selection bias the subpopulation is adjusted by calibration on the weighted margins of the population of workers. The calibration variables selected were socio-occupational category, employment sector, weekend working, sex and household type. Calibration was performed using a logit method with R package Icarus. Sleep regularity is examined in two ways: by the concordance rate between the sleep patterns of working days and work-free days and by a typology of sleep time organisation. To do so, the two diaries were combined and the activities grouped by time slot into four categories: "sleep on working day only", "sleep on rest day only", "sleep on both days" and "other" (Figure 1).

Figure 1 -Example of diaries combination

The sleep concordance rate between the two days indicates the proportion of sleep time that occurs at the same time on both days. It is defined as follows:

number of timeslots with sleep on day 1 AND day 2 number of timeslots with sleep on day 1 OR day 2 × 100

This indicator is a measure of similarity in sleep times. It ranges from 0 to 100, and the closer it is to 100, the more similar the two days' sleep patterns.

The typology was constructed by sequence analysis of the combined diaries. First a matrix of the distances between diaries is constructed; then they are grouped into the most homogenous categories possible. Distances are computed using the Dynamic Hamming method [START_REF] Lesnard | Setting Cost in Optimal Matching to Uncover Contemporaneous Socio-Temporal Patterns[END_REF], as it enables conservation of the activities' time structure and takes into account the fact that sleeping rather than doing something else has different consequences at different times of day. Then, a hierarchical agglomerative clustering (HAC) with Ward's algorithm is performed on the distance matrix, retaining a four-category clustering: concordant sleep, concordant sleep with daytime nap, offset sleep and discordant sleep (Figure 2). These categories are presented in greater detail in the results section. 

3.4/ Variables of interest

Based on the French nomenclature of professions and socio-professional categories (PCS), five sociooccupational categories were used: manual worker; routine office worker; intermediate occupation; managers, professionals, higher intellectual occupations and business owners; farmers, artisans and small traders.

Three variables addressed the effect of work constraints: type of day (working days with at least two hours of paid work 6 versus work-free days), work schedule (a typology developed by sequence analysis: standard hours, long standard hours, morning and afternoon, morning, afternoon and evening, and night), determination of work schedule (free choice, choice among set schedules, flexible hours within a set range, fixed schedule, and not concerned).

Family configuration is defined by the partnership status (in couple or not) and the number of children (none, one, two, three or more). To study whether the effect of children varies according to their age, two variables on children's age are included: presence of children under three, presence of children aged three to six (both coded none versus one or more).

To analyse whether the effect of family and work constraints differs between men and women, the sex of the respondent is included in the model.

3.5/ Control variables

Sleep structure varies with age [START_REF] Ohayon | Meta-Analysis of Quantitative Sleep Parameters From Childhood to Old Age in Healthy Individuals: Developing Normative Sleep Values Across the Human Lifespan[END_REF] and there is a connection between sleep duration and health [START_REF] Cappuccio | Sleep Duration and All-Cause Mortality: A Systematic Review and Meta-Analysis of Prospective Studies[END_REF]. All the regression models are therefore controlled for respondent's age and self-rated health.

Further, as Saturdays and Sundays are rest days for most workers [START_REF] Castell | Le week-end reste un temps de repos et de partage[END_REF], the sleep concordance models were controlled whether the rest day was a weekday or weekend day to allow for variations in time use resulting from weekend working [START_REF] Boulin | Travail dominical, usages du temps et vie sociale et familiale : une analyse à partir de l'enquête Emploi du temps[END_REF]. Sleep time models were controlled for the day the diary was kept.

3.6/ Models

To study the impact of family situation and employment on sleep time, two linear regressions models sleep duration on a given day (models T) (Table 2) 7 .

Sleep routine regularity is examined by the concordance rate between the sleep patterns of working days and work-free days and by sleep organisation type. To study the interaction of family and work constraints on sleep concordance, three linear regression models estimate sleep concordance rate (models C) (Table 3). The effect of family situation on sleep regularity is studied with a multinomial logistic regression on types of sleep organisation; Figure 3 shows the predicted probabilities of following each type of sleep routine. 

4.1/ Sleep duration

Mean time allocated to sleep among workers was 8hr 29min -8hr 23min for men and 8hr 36min for women. The gender difference could be partially due to structural differences in their working conditions, as fewer women were working on the diary day. Indeed, there was a difference of nearly an hour and a half between working and work-free days. Time allocated to sleep also differed between socio-occupational categories. Managers, professionals, higher intellectual occupations and business owners had the shortest mean sleep duration. On average, they slept 25 minutes less than routine office workers, 22 minutes less than manual workers and 16 minutes less than people in intermediate occupations. Hence, on average, people in the most privileged social positions dedicated less time to sleep than the less privileged.

Working on the diary day had a major negative effect on time dedicated to sleep. All else being equal, it reduced sleep time by 1hr 45min (T1, Table 2). However, the interaction between socio-occupational category and type of day (T2, Table 2) shows how the effect of working on the diary day differed between socio-occupational categories. Working on the diary day had less impact for office workers, people in intermediate occupations and farmers, artisans and small traders than for manual workers. Indeed, the interaction between these categories and the type of day was positive, which means they were able to dedicate more time to sleep on working days than manual workers. But on work-free days, every other categories, excepted from farmers, artisans and small traders slept less than manual workers. This interaction effect means that the difference in time allocated to sleep between sociooccupational categories is not equally distributed over the week, suggesting differences in sleep regularity.

People's sleep time was affected by their family circumstances. All else being equal, the presence of a child younger than three years old reduced sleep time. But living in a couple had a positive effect on sleep time, for men and women alike.

4.2/ Sleep regularity

Employment had an impact on the regularity of sleep routines. The concordance rate between a working day and a work-free day was 10 percentage points less than that between two work-free days or two working days (Table 4). Moreover, the concordance rate between a working day and a workfree day was very close to that between two randomly paired days 8 , while the concordance rate between two working days was not. Hence, the comparison of one working day and one work-free day shows that paid work has a disruptive impact on the sleep routine. All else being equal, routine office and manual workers have a less concordant sleep compares to managers, professionals, higher intellectual occupations and business owners (C1, Table 3). These results are concordant with the variation in the sleep gap between socio-occupational categories depending on whether the day is worked or not. Interpretation: Among workers who kept two diaries on working days, the mean sleep concordance rate between the two days is 72%. The mean concordance rate obtained from randomly paired diaries of workers who had kept both their diaries on working days is 60%.

Population: people in work in Metropolitan France, of whom (a) 944 kept both their diaries on working days (b) 924 kept both their diaries on work-free days (c) 2992 kept one diary on a working day and one on a work-free day. Source: EDT 2009EDT -2010 Introducing the determination and type of working hours (C2, Table 3) changes the effect of sociooccupational category on concordance: the routine office worker effect is no longer significant, and the manual worker effect is much reduced. On the other hand, work-related constraints have a strong impact on sleep routine concordance. All else being equal, having fixed or variable hours rather than freely chosen hours reduces the concordance rate by 4 percentage points. Working nights rather than standard hours brings the concordance rate down by 40 percentage points, and starting work early in the morning by 20 percentage points. By contrast, working only in the afternoon and evening increases the sleep routine concordance rate by 7 percentage points.

However, the same concordance rate may mask variations in sleep routines, due in particular to work schedules. The typology of sleep routines better reveals this with four main organisations: concordant sleep, concordant sleep with daytime nap, offset sleep and discordant sleep (Figure 2 and Table 5). Concordant sleep accounted for 36% of the sample, and is the most regular sleep routine. Bedtimes were virtually identical on working and work-free days, and wake-up was a little later on work-free days.

Concordant sleep with daytime nap accounted for 23% of the sample. These people rose a little later on work-free days like those with concordant sleep but differently, they also took a nap on work-free days. As a result, they had the greatest sleep time difference between the two days.

Offset sleep accounted for 31% of the sample. 58% of their sleep time was concordant between the two days. People in this group went to bed later the night before a work-free day and rose later on the work-free day. Mean sleep duration was very similar to that of the concordant sleep group.

Discordant sleep accounted for 10% of the sample. In this group, only 20% of sleep time was concordant between the two days -3.8 times less than with concordant sleep. This routine had the least total sleep time on the two days (almost 1hr 15min less than with concordant sleep and offset sleep).

Sleep routines and work schedules are not independent. Sleep was discordant for 93% of night workers (Table 6) and concordant for almost none. People who started work very early were over-represented in the discordant sleep profile and among those who napped on their work-free day. People working standard hours were over-represented in the concordant sleep group, as were those working morning and afternoon. This last group was also over-represented in the concordant with nap group. People working long standard hours or afternoon and evening were over-represented in the offset sleep group. Sleep pattern regularity also varied by socio-occupational category (Figure 3). Compared to manual workers, managers, professionals, higher intellectual occupations and business owners were more likely to have a concordant sleep pattern. Both manual workers and routine office workers were more likely to have concordant sleep with a nap, or discordant sleep. Managers, professionals, higher intellectual occupations and business owners were more likely than any other group to have offset sleep.

People in couples were more likely to have regular sleep routines. The presence of children also had a regulating effect; people with children were more likely to have concordant sleep than those without.

The age of the children made a difference. Having a child under three years of age increased the likelihood of having concordant sleep with nap, and the opposite situation increased the likelihood of having offset sleep. Having a child aged 3-6 or not made no difference. Being a woman increased the regularity of sleep routines.

Model C3 (Table 3) shows the interaction between family situation and work constraints in their impact on sleep regularity. The interactions between work schedules and partnership status, the presence of children or children's ages give a measure of whether these family configurations strengthens or weakens the impact of work schedule. The overall "couple" effect and the presence and ages of children are no longer significant. But living in a couple strengthens the deregulating effect of work schedules for individuals working at night, reducing sleep time concordance by 19 additional percentage points. Similarly, the presence of children, especially under the age of three, strengthens the deregulating effect of a job that starts very early in the morning, adding 12 more percentage points to sleep time discordance.

5/ Discussion

Firstly, this article contributes to the definition of sleep as a sociological object and a dimension of the social structure. Aubert and [START_REF] White | Sleep: A Sociological Interpretation[END_REF] underlines that deviation from the global simultaneity of sleep hours are associated with status differences, reflecting and reinforcing social stratification. This article empirically validates and expands this thesis, underlining that differences in sleep hours reflect and reinforce social inequalities on the labour market. The second contribution is to extend the analysis of the impact of work on sleep, by accounting for work's effects on sleep schedule regularity, which is crucial for health. Converging with previous analysis [START_REF] Basner | American Time Use Survey: Sleep Time and Its Relationship to Waking Activities[END_REF][START_REF] Gershuny | Changing Times : Work and Leisure in Postindustrial Society[END_REF], this article highlights the impact of paid work on sleep duration, and goes one-step further, focusing also on sleep routines and sleep regularity. The third contribution of this study is to emphasize the role of family status and the interaction of work and family configurations on sleep routines. [START_REF] Van Tienoven | The impact of work and family responsibilities on healthy sleep habits[END_REF] suggest that an increase in occupational responsibilities has a positive effect on the regularity of sleep routines. This article specifies and nuances these results. While the family has a regulating effect on sleep schedules, work has a more ambivalent effect. Individuals with the least freedom in the organisation of their working time have more irregular sleep patterns. Sleep irregularity is therefore a further translation of social inequalities into health inequalities.

5.1/ A paid job imposes constraints on sleep routines

Differences in time dedicated to sleep between socio-occupational categories suggest that people in the most privileged social positions have shorter average sleep duration than the least privileged. However, these averages mask the differential impact of paid work. Although having a job has a negative impact on sleep time on a given day the impact is not the same for all workers. Manual workers were those who dedicated the least time to sleep on working days, and they do not make up the shortfall on work-free days. Manual workers have the least regular sleep. The results suggest that the impact of socio-occupational category on sleep routines mainly reflects differences in work schedule and underlines that individuals are not all equal facing reduced sleep hours [START_REF] Bonke | Trends in short and long sleep in Denmark from 1964 to 2009, and the associations with employment, SES (socioeconomic status) and BMI[END_REF][START_REF] Chatzitheochari | Class, gender and time poverty: a time-use analysis of British workers' free time resources[END_REF], but also facing irregular sleep routines, with less qualified workers facing a double penalty: a short and irregular sleep.

Paid work imposes constraints on the way people organise their sleep. On working days, they have less flexibility for organising their time, and this can create a rupture in their sleep routines. The disparity leads to a less regular sleep routine, as shown by the lower concordance rate between a working day and a work-free day than between two days of the same type. However, the degree of disruption depends on the work schedule. The more working hours encroach on the most usual sleep times (as night work particularly does), the more irregular the sleep pattern. By contrast, when work schedules do not force people to rise earlier on working days, their sleep routines are more regular. This is particularly the case for people who only work in the afternoon. Desynchronisation results most of all from rising early because of work schedule constraints. This effect is reinforced by the imposed working hours. Having fixed hours imposed by the employer is associated with more atypical working days (night shifts, staggered or fragmented hours) [START_REF] Lesnard | Organisation du travail dans la semaine des individus et des couples actifs : le poids des déterminants économiques et sociaux[END_REF], thereby constraining non-working activities like sleep. Sleep organisation reflects and reinforces inequalities of temporal autonomy.

However, work constraints alone do not explain sleep routine irregularities. There is also a set of obligations that prevent people with non-standard sleep routines on working days from keeping the same schedule on work-free days. Sleeping at night on work-free days allows the person with nonstandard work constraints to synchronise with other members of the family who have no such constraints. Thus, people with non-standard working hours have to cope with conflicting time constraints.

5.2/ Family as a factor for regular sleep

Sleep is institutionalised by the coordination of its timing within a community [START_REF] Schwartz | Notes on the Sociology of Sleep[END_REF]. Individuals sleep at the same time because they need each other when they are awake. In addition to synchronising their sleep schedules, individuals interact to define this synchronisation because the organisation of sleep requires the organisation of activities that prevent or facilitate it. By underlining the regulating role of the family, this article proposes an empirical validation of the institutionalisation of sleep and the role of others in the organisation of individuals' sleep.

Thus, living in a couple has a positive impact on the amount of time allocated to sleep and on the regularity of the sleep routine. This may be because partners tend to synchronise their sleep [START_REF] Rauch | Social Inequalities and the Desynchronisation of Sleep within Couples[END_REF][START_REF] Ricroch | En 25 ans, le temps passé à dormir la nuit a diminué de 18 minutes[END_REF]. If the partners coordinate, this will have a structuring effect on sleep times and result in greater regularity. Also, allocating more time to sleep may mean spending more time having a lie-in, talking while lying in bed or having sex, rather than spending more time actually sleeping.

Having young children has a negative impact on time allocated to sleep. This can be explained by the need for parents to respond to children's night-time needs [START_REF] Burgard | The Needs of Others: Gender and Sleep Interruptions for Caregivers[END_REF][START_REF] Venn | The fourth shift: exploring the gendered nature of sleep disruption among couples with children[END_REF]. Having a very young child increases the likelihood of having concordant sleep between working days and work-free days but with a nap on the work-free day. This is consistent with the observed reduction in sleep time; parents may take a nap to make up some of the lost night-time sleep. Unlike paid work, having young children is a regular constraint that imposes the same sleep routine regardless of type of day. But this constraint seems to lessen as children get older: having children aged 3-6 has no discriminatory effect on the parents' sleep organisation.

Family is thus a factor for sleep routine regularity. Family life is a form of group living, and coordinated sleep time makes group living possible [START_REF] Schwartz | Notes on the Sociology of Sleep[END_REF]. However, the family effect can be ambivalent. When a worker's work schedule, and therefore sleep routine, are non-standard, living in a family can cause them to resynchronise with it on work-free days, thus accentuating the disruptive effect of their atypical working hours. Hence, for those with the most atypical work, family accentuates the disruptive effect of paid work.

6/ Conclusion

Paid work and family situation both structure the duration and regularity of sleep. Paid work imposes an intermittent constraint on the organisation of sleep, reducing both the duration of sleep on working days and the regularity of sleep patterns between working days and rest days. Working reduces time allocated to sleep and has a disruptive effect on sleep routines, but to different degrees depending on socio-occupational category and, most of all, on work schedule. Family constraints are constant.

Having a small child has a negative effect on sleep on any given day; this daily constraint works in favour of a regular sleep routine. In a couple, partners tend to synchronise their sleep times, which works in favour of a regular sleep routine for both. However, this regulating effect of family life accentuates the disruptive effect of paid work for those with the most atypical work schedules and adds to their constraints.

This article has some limitations. It has adopted a definition of sleep regularity that only takes account of two perhaps non-consecutive days, which notably limits its analysis of the sleep organisation of individuals with variable working hours. Adjusted R 2 are quite low, meaning that the models do not fully explain the variations of sleep organisation. Paid work and family are not the only constraints that can affect sleep organisation and leisure activities, such as night out, are also likely to disrupt sleep organisation and deserve further research. Moreover, the data used suffers from some limitations. The analysis of sleep from time use surveys depends on individuals own declarations and on the categories used for coding activities, even if the coding is done post-fieldwork. Therefore, this article analyses time dedicated to sleep and not the time that individuals actually spend sleeping. Time use surveys do not provide information on sleep quality, a parameter that can also be affected by working conditions or family responsibilities. Sleep adjustment to work and family is then not only quantitative, but these adaptations are not detectable with time use diaries.

Despite these limitations, this article extends the analysis of the impact of paid work on sleep, by adding the study of its effects on the regularity of routines and further emphasising the interaction with family status. It provides a pathway forward in understanding the negotiation between work and personal life through the organisation of sleep. As mentioned by [START_REF] Chatzitheochari | Lack of sleep, work and the long hours culture: evidence from the UK Time Use Survey[END_REF], sleep is an element to take into account in the analysis of work-life balance. This study contributes to this logic by analysing sleep as a result, and a mirror of the interrelation between family context and work constraints in the temporal organisation of workers. By considering the temporality and regularity of sleep in addition to its duration, it allows for a more precise understanding of the mechanisms at work in the temporal adjustments of individuals and of the role of sleep as a mediator between occupational and health inequalities. Indeed, the effects of sleep on health are linked to both its duration and its regularity.

This research extends previous work on the negative correlation between work and sleep. Not only is there this negative relationship but individuals are not all equal when it comes to the risk of having a low sleep duration, and of having irregular sleep schedules. The possibility of having regular sleep schedules is an additional manifestation of inequalities in the labour market. Indeed, the least advantaged individuals are also those who are most likely to have irregular sleep schedules: manual and office workers, those with atypical working schedules or imposed working hours, etc. Working conditions do not stop at the door of the company, but accompany workers right up to their sleep, by constraining its organisation. This research emphasises the structural effect of paid work and family situation on the sleep organisation of workers and the social significance of sleep patterns.

Figure 2 -

 2 Figure 2 -Typology of sleep time patterns

Figure 3 -

 3 Figure 3 -Predicted probabilities of following a given type of sleep routine

  

Table 1 -Activities counted as "sleep"

 1 

Interpretation: Workers allocate an average of 8hr 2min to sleep [of more than 3hr]. Population: 13,366 workers, Metropolitan France. Source: EDT 2009-2010

Table 2 -Linear regression of sleep time

 2 All else being equal, having at least one child under the age of three rather than none reduces sleep time by 11 minutes (model T1).

	Model T1	Model T2

Table 3 -Linear regression on sleep concordance rate

 3 Models controlled for age, state of health and type of rest day (weekday or weekend). *p<0,1; **p<0,05; ***p<0,01 Interpretation: All else being equal, being a woman rather than a man reduces the sleep concordance rate by 3.8 percentage points (model C1). Population: 2986 workers who kept a diary on one working day and one work-free day, Metropolitan France.

	Model C1	Model C2	Model C3

Source: EDT 2009[START_REF] Lesnard | Setting Cost in Optimal Matching to Uncover Contemporaneous Socio-Temporal Patterns[END_REF] 

Table 4 -Mean sleep concordance rate

 4 

	Real (%)	1000 random pairings (%)

Table 5 -Routine type characteristics

 5 

		N	Part of sample (%)	Mean difference in sleep time	Mean sleep time on working day	Mean sleep time on rest day	Mean concordance rate (%)
	Concordant	1152	36	1hr 16min	7hr 54min	9hr 14min	77.2
	Concordant	637	23	2hr 9min	8hr 27min	10hr 34min	63.9
	with nap						
	Offset	940	64	1hr 27min	7hr 46min	9hr 18min	57.5
	Discordant	263	31	1hr 46min	7hr 8min	8hr 42min	19.9

Population: 2992 workers who had kept a diary on one working day and one work-free day, Metropolitan France. Source:

EDT 2009EDT -2010 

Table 6 -Work schedules by type of sleep pattern (%)

 6 Population: 2992 workers who had kept a diary on one working day and one work-free day, Metropolitan France. Source: EDT 2009-2010 Interpretation: 93.7% of people who work at night have a discordant sleep routine.

		Concordant	Concordant	Offset	Discordant	Total
			with nap			
	Afternoon and	34.4	19.9	36.5	9.2	100.0
	evening					
	Morning	6.8	61.4	16.5	15.2	100.0
	Morning and	44.9	28.5	21.6	5.0	100.0
	afternoon					
	Night	0.0	1.9	4.5	93.7	100.0
	Standard	43.3	22.4	28.4	6.0	100.0
	Long standard	35.8	21.1	35.5	7.6	100.0
	All	37.7	24.1	28.8	9.4	100.0
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Endnotes

1. Time use surveys tend to overestimate sleeping time compared to actigraphy [START_REF] Cespedes | Comparison of Self-Reported Sleep Duration With Actigraphy: Results From the Hispanic Community Health Study/Study of Latinos Sueño Ancillary Study[END_REF]. However, this article aims at studying social variations in sleep organisation and not sleep time in itself and time use studies provide accurate information on the way individuals organise their time [START_REF] Chenu | Time Use Surveys: a Review of their Aims, Methods, and Results[END_REF].

2. 12069 households responded to the survey with a response rate of 57 % in Metropolitan France.

3. Calibration variables: working status, age*sex, socioprofessional category, family context, youth * family context, highest diploma, nationality, size of the urban area, urban area zoning, NUTS 1, survey wave. 4. The comparison with the 1985 and 1998 surveys in which napping is coded as sleep suggests that code 641 mostly refers to nap (Supplementary materials, Table S1). 5. The module "Decision making in the couple" is designed for couples who have lived together for at least one year, where both spouses have completed their studies and at least one of them is in employment, where any children are not in employment, and who are not cohabiting with other adults.

6. 90% of respondents in employment reported at least one work period of 2h or more. Taking 2h as the threshold for paid work rather than a self-reported working day permits more accurate identification of the impact of work on time use and sleep. This threshold is the one adopted by [START_REF] Bittman | Sunday Working and Family Time. Labour & Industry: a journal of the social and economic relations of work[END_REF] and [START_REF] Boulin | Travail dominical, usages du temps et vie sociale et familiale : une analyse à partir de l'enquête Emploi du temps[END_REF] in their articles on the effects of Sunday working.

7. Additional models based on the combination of the three last Emploi du temps surveys were performed and gave similar results.

8. Randomly paired days were used to check that the concordance rates observed in the sample were not due to chance, in other words, to confirm that people do organise their sleep routines. T1 and T2 logs were paired randomly; the values in the last column in Table 4 are the mean concordance rates observed for 1000 random diary pairings.