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ABSTRACT 
 

Early to Bed and Earlier to Rise: 
School, Maternal Employment, and Children’s Sleep* 

 
School-age children need 10-11 hours of sleep per night. It has been well-documented that 
lack of sleep leads to diminished cognitive performance and that people who sleep less are 
more likely to be overweight or obese. I use data from the American Time Use Survey 
(ATUS) to examine two factors that can potentially influence the amount of time children 
sleep: school and maternal employment. I find that school-age children sleep less when 
school is in session than during the summer, and that they get less sleep on school nights 
than on non-school nights. Children go to bed about 38 minutes earlier on school nights, but 
wake up about 72 minutes earlier on school days. This translates into about 34 minutes less 
sleep on school nights compared with non-school nights, and implies that these children have 
a cumulative sleep deficit of over two-and-a-half hours by the time they arrive at school 
Friday morning. In addition to the lost sleep time, the earlier wake-up times on school days 
appear to disrupt children’s natural sleep cycles. Maternal employment affects children’s 
sleep time in the summer, because children wake up earlier on days that their mothers work. 
But during the school year, maternal employment effects are dominated by school effects. 
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Introduction  

School-age children need a lot of sleep—between 10 and 11 hours each night.1  Sleep is 

important for children’s cognitive development and their general health, and it has been well-

documented that lack of sleep leads to diminished cognitive performance and that people who 

sleep less are more likely to be overweight or obese (Gangwisch et al. 2005).  Although there is 

relatively little research on the effects of sleep loss on school-age children, the studies that have 

been conducted have found that sleep loss is detrimental.   

An experimental study by Fallone et al. (2005) systematically varied the amount of time that 

children slept each night, and then obtained reports from their teachers.  These researchers found 

that attention problems increased and academic performance decreased when children got less 

sleep.  Another study (Epstein et al. 1998) found that children who started school earlier (and 

who got less sleep) were more likely to be sleepy and have difficulty concentrating during school 

compared with children who started later.   

In this study, I examine two factors—school and maternal employment—that can potentially 

affect the amount of time that school-age children sleep.  A large literature has examined the 

effect of school start times on the academic performance of high school students,2 but the 

Epstein et al. (1998) study is the only one that examines the effect on younger students.  Earlier 

school start times can adversely affect school performance if children get less sleep or if their 

normal sleep patterns (which are regulated by the release of melatonin) are disrupted because 

they have to wake up earlier.  Maternal employment can affect children’s sleep time if children 

1 This is the National Sleep Foundation recommendation for children ages 5-12 
(http://www.sleepfoundation.org/article/sleep-topics/children-and-sleep). 
2  See Carrell, Maghakian, and West (2011) for a nice summary of this literature.    
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stay up later to spend time with their parents after work or wake up earlier to be taken to before-

school care or summer camp before their mothers go to work.   

An examination of the effect of school on the sleep patterns of school-age students 

potentially has implications for school districts’ policies on start times.  So far, most of the 

research on school start times has focused on high school students.  Although high school 

students need less sleep than younger children, their biological clocks are such that they prefer 

afternoons and evenings to mornings.  Thus the early start times of many high schools conflict 

with teenagers’ natural tendency to stay up late and then sleep-in in the morning.3  There is 

evidence that the “delayed phase” sleep of adolescents is due more to biological rather than 

social factors,4 which suggests that teens do not compensate for early school start times by going 

to bed earlier.  Thus, the effects of the later start time on academic performance can come 

through two channels: (1) teens get more sleep and (2) the timing of their sleep is more 

compatible with their biological clocks.  The latter suggests that allowing teens to sleep later 

should improve academic performance even if they do not get any additional sleep.  If we 

observe that school-age children sleep less because they wake up earlier on school days, then 

school systems may want to reassess school start times for these students as well.   

There has been relatively little research on the effect of maternal employment on children’s 

sleep patterns, but there are at least two good reasons to study this.  First, if children of employed 

mothers sleep less, then sleep is a possible mechanism by which maternal employment affects 

child outcomes.5  Most of the research on mechanisms has used time-diary data to analyze the 

3 As a result of this body of research, some school districts have pushed back high school start times.   
4 Crowley, Acebo, and Carskadon (2007) and Carskadon, Viera, and Acebo (1993), 
5 The evidence on the effect of maternal employment on child outcomes is somewhat mixed, but most studies find 
negative effects.  Baum (2003) and Ruhm (2004) find negative effects on cognitive development, while James-
Burdumy (2005) finds positive effects.  Other studies have found positive associations between maternal 
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amount of time parents spend in activities that are thought to affect child outcomes.  Cawley and 

Liu (2007a) find that employed parents spend less time helping their children with homework 

and in other educational activities.  And Stewart (2010) finds that full-time employed mothers of 

pre-school-age children shift enriching childcare activities to times that are later in the day, when 

children are more tired and less able to benefit from those activities.6  Second, if mothers’ 

employment does affect their children’s sleep times during the school year, then later school start 

times may not benefit the children of employed mothers.  If the children of working mothers are 

dropped off at before-school care on their way to work, then later start times will not result in 

these children getting more sleep.  Instead they would simply spend more time in before-school 

care.   

The research conducted to date suggests that children with employed mothers do sleep less.  

Hofferth and Sandberg (2001) used the Child Development Supplement (CDS) to the Panel 

Study of Income Dymanics (PSID) to examine how much time children spend in various 

activities.  Although their study did not focus on sleep, their regressions showed that that 

children with employed mothers slept less than children whose mothers did not work.  A study 

by Hale et al. (2009) examined the determinants of bed time routines.  These authors focused 

mainly on the demographic characteristics of household members, but also included a variable 

for maternal employment.  The coefficient on that variable indicated that pre-school age children 

with working mothers went to bed later than children whose mothers did not work, although the 

effect was rather small and only marginally significant.   

employment and the incidence of injuries and infectious disease (Gordon, Kaestner, and Korenman, 2007), and 
obesity (Anderson, Butcher, and Levine, 2003).   
6 Other papers, by Cawley and Liu (2007b) and Fertig, et al (2010) have examined the mechanisms by which 
maternal employment might lead to child obesity.  They focus mainly on the reduction in time spent preparing meals 
at home, which implies that children are eating more prepared foods (prepackaged or restaurant food).   
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This study fills several voids.  It is the first study that I am aware of to examine the effects of 

school and maternal employment on the sleep time of school-age children.  In addition to looking 

at the total amount of time that children sleep, I look at wake-up and bed times because policy 

implications may be different depending on whether children lose sleep in the morning or the 

evening.  If children lose sleep on school days because they wake up earlier, then school districts 

may want to reexamine their start times.  But if the effect is in the evening, then it may be more 

appropriate to look at homework policies.  The studies that examine maternal employment and 

child sleep consider only total sleep time (Hofferth and Sandberg, 2001) or bed times (Hale et al. 

2009).  By examining both wake-up and bed times, I can get a clearer picture of employment 

(and school) effects.  I also allow for the possibility that the effect of maternal employment may 

be different in the summer than during the school year.  It is important to distinguish between the 

school year and the summer, because it is possible that any effect of maternal employment on 

sleep is overshadowed by school effects.  But even if school is the dominant influence, mothers’ 

work schedules may limit the benefit that students might receive from adjusting school start 

times.   

The rest of the paper proceeds as follows.  In the next section, I describe my data, and take a 

first look at school children’s sleep patterns.  Next, I estimate the effect of school and maternal 

employment on children’s sleep time.  I identify the school effect by comparing school days 

(nights) to non-school days (nights) during the school year.  Whether a day is a school day is 

clearly exogenous, but it is possible that children sleep longer on weekends to make up for sleep 

lost during the school week.  Because this would bias my estimates, I examine the validity of 

using non-school days (nights) during the school year as a control by considering other possible 

comparisons.  I make a similar comparison to examine the effects of maternal employment on 
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children’s sleep.  Here the case for exogeneity is less clear.  Mothers clearly choose whether or 

not to work and likely have some control over their work schedules (at least ex ante).  But the 

maternal employment decision can plausibly be considered to be exogenous if their children’s 

sleep patterns are not a key consideration.  The final section concludes.   

Data 

I used data from the 2003-2010 American Time Use Survey (ATUS), which collects 

detailed time diaries from individuals age 15 and older.7  Although the ATUS does not collect 

time diaries from household members under 15 years of age, it does collect information about 

when children under 13 woke up and went to bed.  Specifically, as part of the collection of 

information on secondary childcare, the ATUS asks respondents when the first child under 13 

woke up and when the last child under 13 went to sleep.8  If there are two or more children under 

13 in the household, then it is not possible to make any inferences about how much sleep any one 

child gets.  But by restricting my sample to the time diaries of mothers in households with only 

one child under 13, I know when that child woke up and went to bed.  I restricted the sample to 

mothers’ diaries, because fathers’ diaries do not have any information on whether the mother 

worked on the diary day.  Throughout the paper I treat the child as the unit of analysis, even 

though it is the mother’s time diary that is the source of the data.  All estimates are generated 

using the mothers’ sample weights.   

7 See Hamermesh, Frazis, and Stewart (2005) and Frazis and Stewart (2007) for details about the ATUS. 
8 These questions were added to the survey, because cognitive testing revealed that respondents were not consistent 
in reporting secondary childcare at times when their children were asleep (some parents reported this time, while 
others did not).  To ensure consistency across respondents, the ATUS asks the wake and sleep times and excludes 
any secondary childcare that was reported when all children under 13 were asleep.  The ATUS does not ask about 
naps, which means that reported secondary childcare time includes times when children are napping.  
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The ATUS data allow me to examine the sleep time of school-age children with a sample 

that is much larger than the PSID’s Child Development Supplement, which is often used to 

examine the time use of young children.  However, there are several caveats to using the ATUS’s 

wake-up and bed time data.  First, like any data that rely on parents’ reports, I do not know what 

time the child actually woke up in the morning or went to sleep at night.  Children might stay up 

and read after they have been put to bed by their parents.  Similarly, they may read or play 

electronic games before their parents know they are awake.  This means that these times likely 

overestimate the amount of sleep that children get.  However, as long as the relationship between 

reported and actual sleep times do not vary too much with the variables in the regression 

equations, this reporting problem should not affect the marginal effects reported here.  Second, 

these questions allow me to determine the amount of time that the child spent awake on the diary 

day, which is not the same as being able to observe completed sleep spells.  However, by looking 

at wake-up and bed times separately, it is possible to make inferences about the amount of time 

that children sleep on school and non-school nights.  Third, because it is necessary for me to 

restrict my sample to mothers with only one child under 13, the results may not generalize.  Most 

of the children in the sample are either the youngest child (those with older siblings) or an only 

child (those with no older siblings).  Note that the oldest children in the sample are much more 

likely to be the youngest children in their families (i.e., have older siblings).9  Thus, it is not 

possible to examine birth order effects, although I do control for the presence of older siblings.   

I did not place any sample restrictions on the age of the mothers, but I did restrict the sample 

based on the age of the child.  I excluded children under 5 from the analysis because many of 

these children still take naps, which are not recorded in the time diaries.  And I excluded 5 year-

9 The percentages of 6-8, 9-10, and 11-12 year-olds with older siblings are 36, 50, and 60, respectively. 
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olds, because there is no way to know whether they are in school.  Finally, I restricted the sample 

to children in two types of family arrangements—children whose parents are married and whose 

fathers work, and children of single mothers—because there are very few children in the other 

arrangements, which are likely to be quite different.10   

The top panel of Table 1 shows how time spent awake (awake time) varies by age of child 

and day of week.  The sample includes both summer and school-year observations (defined 

below).  The results are as one might expect.  Awake time increases as children get older, from 

13.9 hours per day for 6-8 year-olds to 14.5 hours for 11-12 year-olds.  The other notable pattern 

is that children are awake longer on weekdays, with the weekday-weekend difference increasing 

as children get older.  All of these differences are statistically significant at the 5-percent level 

(most are significant at the 1-percent level), except the weekend comparison of 9-10 year-olds 

and 11-12 year-olds.  Note that this table implies that 6-8 year-old children get just over 10 hours 

of sleep per night, which is at the low end of the 10-11 hours of sleep that is recommended.  

Children in the 11-12 age group average less than 10 hours of sleep per night.   

The two lower panels of Table 1 show wake-up and bed times by age of child and day of 

week.  The time is in decimal form so that 7.25 is 7:15.  For bedtimes in the lower panel, I 

redefined weekdays to be Sunday through Thursday and weekends to be Friday and Saturday.  

There are several things to note about wake-up times.  First and not surprisingly, children wake 

up later on weekends, and the weekend-weekday difference in wake-up times is greater for older 

children, with all of the differences being statistically significant at the 5-percent level.  Second, 

the differences in average weekday wake-up times between age groups are small and none is 

statistically significant.  On weekends, children wake up later as they get older.  The lower panel 

10 There were only 172 children with married parents and a non-employed father, and 212 children living with single 
fathers. 
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of Table 1 shows that children go to bed later on weekend nights and that they go to bed later as 

they get older.  The weekend-weekday difference in bedtimes is quite a bit smaller than the 

corresponding difference in wake-up times, and there is less variation in this difference by age.  

All of the differences in the lower panel are statistically significant at the 5-percent level.  

Table 1 is suggestive, but to examine the effects of school and maternal employment on 

children’s sleep patterns I now turn to the regression analysis.   

Regression Results 

Tables 3 and 4 show the regression results.  The dependent variable in Table 3 is the amount 

of time children spent awake on the diary day (in minutes per day), and the dependent variables 

in Table 4 are the wake-up time and bedtime (both in minutes since 4:00 AM).  All regressions 

were estimated using ATUS sample weights, and each equation includes controls for the child’s 

age (3 categories) and sex, both parents’ age and education, mother’s race, family income (4 

categories), presence of children age 13-17 in the household; and geographic indicators for 

region (4 regions), living in a city, and non-city MSA status (living in the suburbs).11   

The main variables of interest are the mother’s employment status, full-/part-time status, 

employment status interacted with child age category, whether the diary day was a workday for 

the child’s mother, and whether the diary day was a school day.  A mother is considered to be 

employed if she worked or had a job in the seven days prior to the ATUS interview, and she is 

considered to be part-time if she usually works fewer than 35 hours per week.  I also included 

these employment variables interacted with an indicator for whether the child’s mother is a 

single parent.   

11 I did not include father’s race and child’s race because they are highly correlated with mother’s race.   
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The workday variable is an indicator for whether the mother worked any time on the diary 

day.  This measures the workday effect, net of any adjustments mothers might make to their 

work schedules.  This net effect is what is relevant for policy purposes.  Whether the effect of 

maternal employment on child awake time is a causal relationship or merely an association 

depends on the extent to which the maternal employment decision is endogenous.  Clearly 

maternal employment is a choice.  And if mothers of children who need more sleep are less 

likely to work, then these coefficients overestimate the causal effect of maternal employment.12  

However, it seems likely that other factors drive maternal employment decisions.   

The school day variable is an indicator for whether the diary day was a school day for the 

child and is defined as non-holiday weekdays during the school year.  The school day effect can 

be interpreted as causal, because whether a day is a school day is clearly exogenous.  However, 

the school day variable may overstate the effect of school on total sleep time if children sleep 

more on non-school days to make up for sleep lost during the school week.  I investigate this 

possibility below.  

Table 2 shows summary statistics for the key variables.  The means are what one would 

expect, and indicate that the sample is representative.  Note that 72 percent of mothers are 

employed, and 26 percent of employed mothers (19 percent of all mothers) work part time.  And 

about half of the children in the sample have older siblings.   

I report the regression results in Tables 3 and 4 separately for the school year and the 

summer.  Because academic years vary considerably across school districts, I took the 

conservative approach of defining the school year as September 15th through December 15th and 

12 Stewart (2010) presents evidence that part-time employed mothers spend more time with their children and that 
they arrange their schedules to spend time with their children at times of day that enhance parent-child interactions.  
In contrast, full-time employed mothers appear to have very little flexibility regarding their schedule.   
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January 15th through May 15th.  Summer is defined as June 15th through August 31st.13  

Observations that were not during either the school year or the summer were deleted.  In Tables 

3 and 4, I estimated all regressions on the full sample of school year and summer observations, 

and interacted the variables of interest (maternal employment) with a seasonal indicator to allow 

for differential effects in the summer and during the school year.14  Controls for parents’ 

demographic characteristics and geography were not interacted, so that the coefficients on these 

variables are constrained to be the same for the school year and the summer.  Note that even 

though the summer and school year variables were estimated jointly, the reported coefficients are 

total effects (i.e., they are equal to the main effect plus the effect of the relevant seasonal 

interaction).   

Total Awake Time 

Equation (1) in Table 3 shows the results from the basic regression that includes maternal 

employment variables, but no day-specific variables.  The coefficients on the child age variables 

are consistent with the result in Table 1 that older children spend more time awake and, not 

surprisingly, children with older siblings get less sleep (about 10 minutes per day).  The control 

variables in the lower panel of Table 3 generally have no effect on total awake time.  Only the 

indicator for the western region is statistically significant.   

13 Unfortunately, there is no way to know if children attended summer school or some other activity. 
14 To simplify both reporting and hypothesis testing I estimated two versions of each regression.  The first regression 
includes the variables of interest (employment status, part-time status, etc, along with the interactions of these 
variables with the single mother indicator) plus each of these variables interacted with an indicator variable for 
Summer.  I reported the main (non-interacted) effects in the School Year column.  The second regression was 
estimated the same way except that the variables of interest were interacted with the School Year indicator instead 
of the Summer indicator.  Analogously, the main (non-interacted) effects are reported in the Summer column.  The 
equations are not fully interacted because the coefficients on the control variables are constrained to be the same for 
both seasons.   
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Turning to the coefficients of interest, those on the maternal employment variables, it is 

important to keep in mind that this is an average effect over all seven days of the week, including 

days that the mother does not work.  The coefficients indicate that maternal employment 

increases child awake time by about 10 minutes per day during the school year (not statistically 

significant) and by 31 minutes per day during the summer.  The coefficients on the other 

maternal employment variables are not statistically significant, although the coefficients on the 

child-age × maternal employment interactions are large in the summer.  The children of 

employed single mothers are awake an additional 48 minutes for a total of 79 minutes per day, 

compared to the children of non-employed single mothers.   

Equation (2) in Table 3, which adds indicator variables for whether the mother worked on 

the diary day, illustrate how the maternal employment effect is distributed across work and non-

work days.  As might be expected, the coefficient on the workday variable indicates that the 

reduction in sleep time occurs mainly on days that the mother works.  During the school year, the 

coefficient on “Mother’s Employment” decreases from 10 minutes per day (not statistically 

significant) to a statistically significant −20 minutes, while the coefficient on the “Mother’s 

Workday” variable indicates that children sleep about 40 minutes less on days that their mothers 

work.  Together these coefficients imply that children of employed mothers are awake 20 

minutes less per day on non-work days (compared with children of non-employed mothers), but 

that they are awake 20 minutes longer (the net effect of the mother’s workday and employment 

variables) on days that the mother works.  Computing the total effect of these variables in the 

school column, we get (7 × −20 + 4.9 × 40)/7 ≈ 8, which is very close to the coefficient of 10 in 

the first column of Eequation (1).  We see something similar in the summer column, although the 

coefficient on the maternal employment variable is no longer statistically significant.  A similar 
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calculation for the summer yields: (7 × 14 + 4.9 × 26.5)/7 ≈ 33, which is very close to the 

coefficient of 31 in the second column of Equation (1).15   

Coefficients on the maternal employment × child age interactions are still statistically 

insignificant, although they are rather large in the summer equation.  The coefficients on the 

single mother × employment variable interactions are large, but not statistically significant.   

The last column, Equation (3), in Table 3 adds indicator variables for whether the diary day 

was a school day and a school day × workday interaction.16  The school day effect is large—

nearly an hour per day.  And adding this variable virtually eliminates the effect of the maternal 

employment variables—even the workday indicators.   

The large school day effect and the concomitant reduction in the coefficients on the maternal 

employment variables are likely due to the inflexibility of school schedules relative to mothers’ 

work schedules.  It seems likely that mothers, especially those who work part time, have some 

flexibility with respect to their schedules.  Or they select into jobs that have fixed, but 

compatible, work schedules that allow them to work when their children are in school.  This 

interpretation is consistent with Stewart’s (2010) findings that part-time employed mothers of 

school-age children tend to work at times when their children are at school, although he found no 

evidence that full-time employed mothers adjusted their schedules.  Another possible explanation 

for the vanishing maternal employment effect is that married parents may adjust their schedules 

to form a “tag team.”   

The day-specific variables explain a lot of the variation in total awake time.  Adding the 

workday variable to the regression increased the R2 from 0.08 to 0.13, and the inclusion of the 

15 Employed mothers in my sample work an average of 4.9 days per week.   
16 As with the previous regressions, this regression was estimated over both school year and summer observations.  
For obvious reasons, only the school year coefficients are shown.   

- 12 - 
 

                                                 



school day variable increased it further to 0.19.  That said, the estimated sleep loss of one hour 

per day on school days is not quite correct if one is interested in the amount of sleep children get 

on school nights, because school nights are not the same days of the week as school days.   

Wake-Up and Bed Times 

A better estimate of average total sleep time on school and non-school nights can be 

obtained by estimating separate regressions for wake-up and bed times (see Table 4).  As in 

Table 3 the Summer and School Year coefficients on the variables of interest were estimated 

jointly.  The wake-up equation includes indicators for whether the day was a school day, a 

workday, plus a school day × workday interaction.  The bed time regression includes indicators 

for whether the night is a school night (i.e., whether the diary day was the day before a school 

day), a workday, and a school night × workday interaction.17  By combining the coefficient 

estimates from these two regressions, it is possible to calculate the effect of the covariates on 

average sleep times on school and non-school nights.  This approach has the added advantage of 

allowing me to look at the timing of sleep and to determine whether children are losing sleep by 

going to bed later or getting up earlier, and thereby shed light on the extent to which sleep cycles 

may be disrupted.  As with the time-awake regressions in Table 3, the summer and school-year 

coefficients were estimated jointly, but are presented in separate columns.   

The Summer and School Year coefficients from the wake-up regression are in the first two 

columns of Table 4, and the coefficients from the bedtime regression are in the last two columns.  

These regressions include day variables and are analogous to the one in the last column of Table 

3.  The first thing to note is that the coefficients on the maternal employment variables are small 

17 It is not clear whether it is more appropriate to enter an indicator for workday or workday eve (the day before a 
workday).  The workday variable is included because it is not possible to identify days before workdays.   
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and not statistically significant.  The coefficients on the school day × workday interactions are 

larger but still not statistically significant.  The school day effects are large in both equations—

children go to bed about 38 minutes earlier on school nights and wake up about 72 minutes 

earlier on schooldays.  The net effect is that children sleep about 34 minutes less on school nights 

than on non-school nights.18  This effect is large and statistically significant, and it implies that 

children have a cumulative sleep loss of close to 3 hours by the time they arrive at school on 

Friday morning. 

Perhaps more important than the loss of sleep is the earlier wake-up time on school days.  

Research by Epstein et al. (1998) has shown that the disruption of the sleep cycle can reduce 

cognitive performance, independent of any sleep loss.  The 72 minute earlier wake-up time 

suggests the potential for substantial disruption, but it is important to keep in mind that this is the 

difference in wake-up time relative to non-school days.  In the next section, I consider the 

possibility that children make up for this lost sleep on weekends.   

Only a few of the control variables are significant.  Consistent with the findings in Table 1, 

the bed time regression indicates that older children (11-12 year-olds) go to bed about 30 

minutes later than younger children.  And children with older siblings go to bed about 12 

minutes later than those with no older siblings.  Children who live outside of urban and suburban 

settings wake up and go to bed 7-8 minutes earlier that those living in metropolitan areas.  If 

these children have to travel farther to go to school, the earlier wake-up times could be due to the 

added time required to go to school.   

18 The implied 34 minute effect on total sleep time is not inconsistent with the 57 minute effect found in Table 3.  
The difference is that the school day variable in Table 3 does not account for the fact that children go to bed earlier 
on Sundays and stay up later on Fridays.  When I reran the equation with the school day variable in place of the 
school night variable, the difference is 57 minutes (as in Table 3). 
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Turning to the summer equations in the second and fourth columns of Table 4, we see that 

some of the coefficients on the maternal employment variables are large, especially the ones that 

are interacted with the single mother indicator.  But the coefficient on the workday variable in 

the wake-up time equation is the only one that is statistically significant.  The coefficient on the 

mother’s workday variable indicates that children wake up 30 minutes earlier on days that their 

mothers work and that the longer awake time on workdays in Table 3 is due entirely to earlier 

wake-up times.  Comparing non-school workdays during the school year and the summer, 

children wake up about 34 minutes earlier (−29.5 – 4.5) in the summer (the difference is 

statistically significant).  The large summer-school year differential is likely due to the fact that 

non-school workdays during the school year are mostly weekend days, when fathers are more 

likely to be available to look after the kids.   

Do Children Make Up for Lost Sleep? 

If children make up for lost sleep on non-school nights, which one might expect, then the 34 

minute effect of school on sleep time might overestimate the amount of sleep lost on school 

nights compared to the “optimal” amount sleep.  This would be the case if children sleep less 

than the optimal amount on school nights and more than the optimal amount on non-school 

nights.  Although there is no conclusive evidence on what the optimal amount of sleep is, it is 

still important to have a point of reference.  Guidelines for 6-12 year-old children are that they 

should sleep 10-11 hours per night.19  I use this guideline as a starting point, and compare it to 

19 The National Institutes of Health (2011) recommends that school-age children and adolescents get at least 10 
hours of sleep per night.  The National Sleep Foundation recommends that children ages 5-12 get 10-11 hours of 
sleep per night (http://www.sleepfoundation.org/article/sleep-topics/children-and-sleep).   
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the amount of sleep that children get when they not constrained by school or their mothers’ work 

schedules (non-school days/nights that the mother does not work).20   

For these comparisons, I used the regression results in Table 4 to generate predicted wake-

up and bed times, and computed the implied average sleep times for eight sub-samples defined 

by school day/non-school day, school year/summer, mother employed/not employed, mother’s 

workday/non-work day.  These are shown in the upper panel of Table 5, with standard errors in 

parentheses.21  The lower panel shows selected comparisons, with asterisks indicating 

differences that are statistically significant.  Because they are averages over the children of both 

single and married mothers, the estimated effects will, in a few cases, differ slightly from those 

reported in Table 4.   

Four of the sub-samples consist of non-school days (nights) that are not workdays for the 

mother (lines 1, 4, 6, and 8).  The first thing to note is that total sleep times for these less-

constrained subsamples generally fall within the recommended 10-11 hours per night.  The only 

exceptions are for 11-12 year olds, who sleep slightly less than 10 hours during the school year 

(see lines 1 and 4).  Within each age group, all of the differences in total sleep times across 

subsamples are small and none is statistically significant.  These differences can be seen in the 

first three rows of the lower panel of Table 5.  The similarity of the estimates for these four sub-

samples leads me to conclude that, although children do sleep more on non-school nights, they 

20 It is worth pointing out that using summer sleep patterns as a comparison group is potentially problematic.  
Children may be more physically active in the summer and may tend to sleep more.  Working in the other direction, 
the daylight hours are longer in the summer, which may lead to children to sleep less.   
21 For each sub-sample in Table 5, I computed the predicted values using the coefficients on the relevant indicator 
variables for mother’s employment status and whether the diary day was a school day or a workday.  To obtain an 
average over entire sample, I weighted the coefficients on the single-mother × employment interactions by 
multiplying these coefficients by the fraction of single mothers in the sample.  The effect of the remaining control 
variables are evaluated at their sample means.  I computed standard errors by first generating the standard error of 
the predicted value for each observation.  I then averaged these standard errors over over the relevant subgroup (for 
example, the children of full-time employed mothers on school days (nights)).   
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do not make up sleep that is lost during the school week.  So for my comparisons, I use the non-

workday, non-school day (night) sub-samples as the point of reference.   

The next set of comparisons is the school day/non-school day difference for the children of 

full-time employed mothers on non-work days (a comparison of lines (2) and (1)).  As we saw in 

Table 4, children wake up earlier on schooldays and go to bed earlier on school nights.  The net 

effect of these differences is that children sleep about one-half of an hour less on school nights 

compared to non-school nights.  As in Table 4, the differences in wake-up and bed times are 

statistically significant at the 1-percent level.  The differences in total sleep time are statistically 

significant at the 5-percent level.   

On school days when the child’s mother works (line (3)), children wake up a little earlier.  

The comparison of lines (2) and (3) shows that, on school days that are also workdays, children 

wake up about 15 minutes earlier than on non-work school days, but none of the differences are 

statistically significant.  Even though these differences are not statistically significant, they 

suggest that school is not the binding constraint on days that the mother works.  Rather, the 

results suggest that later school start times would not result in children of employed mothers 

waking up any later on days that their mothers work.   

However, if we look at when children wake up on days that their mothers work in the 

summer, we see that they wake up much later compared to workdays that are also school days.  

This suggests that even the children of employed mothers would benefit from later school start 

times.  There are a couple of possible explanations for these apparently contradictory results.  

The first is that mothers may alter their work schedules for the summer months, perhaps to 

accommodate the later start times (at least compared to school start times) of summer camps and 

other activities.  The second is that older siblings, who are also out of school, may look after 
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younger siblings, allowing them to sleep later.  One piece of evidence in support of this is that 

wake-up times in line 3 (workdays in the summer) increase with age.  As I noted in footnote 9, 

the fraction of children with older siblings increases with age.   

Sleep Cycle Effects 

Apart from the effects on total sleep time, school and maternal employment can potentially 

disrupt natural sleep cycles by altering bed and wake-up times.  As with total sleep times, there is 

little difference in wake-up and bed times across the four non-school day (night), non-workday 

subsamples.  Average bed times are fairly similar across these subsamples, ranging from about 

9:30 PM to about 9:45 PM for 6-8 year-olds, between 9:55 PM and 10:15 PM for 9-10 year-olds, 

and between 10:15 PM and 10:25 PM for 11-12 year-olds.  Average wake-up times are about the 

same for these subsamples, ranging between 8:00 AM and 8:20 AM for 6-8 year-olds, between 

8:10 AM and 8:35 AM for 9-10 year-olds, and between 8:10 AM and 8:45 AM for 11-12 year-

old children.  Thus, it appears that children naturally wake up between 8:00 AM and 8:45 AM 

when they are not constrained by school or their mothers’ work schedules.   

On school days, the average wake-up time is right around 7:00 AM, with very little variation 

across age groups or by employment status of the mother.  The earlier wake-up times on school 

days likely disrupt children’s sleep cycles, which could lead to diminished academic 

performance.  The study by Epstein et al. (1998), which found that earlier school start times led 

to sleepiness and a reduced ability to concentrate, also found that this effect is independent of the 

amount of sleep children get.  Thus, earlier school start times potentially affect academic 

performance through disrupted sleep cycles as well as loss of sleep.   
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Discussion and Conclusions 

This study is the first attempt to systematically look the effects of school and maternal 

employment on the sleep patterns of elementary school age children.  Most research on the effect 

of school on sleep has focused on high school students.  And the few studies that have looked at 

the effect of maternal employment on sleep did not did not distinguish between the summer and 

the school year, and therefore could not account for any interaction between school and maternal 

employment.   

I find that children sleep less during the school year than over the summer.  More to the 

point, children sleep less on school nights than on non-school nights.  Children go to bed about 

38 minutes earlier on school nights, compared to non-school nights.  But they wake-up 72 

minutes earlier on school days, for a net sleep loss of about 34 minutes per night.  By the end of 

the week, the cumulative sleep loss is close to three hours.  Research by Banks and Dinges 

(2007) has shown that the negative effects of consecutive nights of sleep deficits on cognitive 

performance are cumulative, which implies that this accumulated sleep debt matters.  Put another 

way, these children spend 20 percent of their time in school (Fridays) with an accumulated sleep 

debt of close to three hours.   

To fully make up for sleep lost during the school week, children would have to sleep close 

to 12 hours on each of the weekend nights.  Children do sleep longer on non-school nights, but 

there is no evidence that they are making up for sleep lost during the week.  The amount of sleep 

that they get on non-school nights during the school year falls right in the middle of the 

recommended 10-11 hours of sleep per night.  Moreover, the sleep patterns (wake-up and bed 

times) of children on non-school nights during the school year are very similar to summer sleep 

patterns, which is a reasonable approximation of the amount of sleep these children “should” get.   
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Children also sleep less when their mothers are employed.  In the summertime, kids wake up 

about 30 minutes earlier on days that their mothers work, yet their bed times are about the same 

on work and non-workdays.  As is the case over the school year, children do not seem to be 

making up for lost sleep.   

Assessing the effect of maternal employment during the school year is a little more 

complicated.  The coefficient on the workday variable on child wake-up times is small (and 

slightly negative) and not statistically significant.  This finding suggests that later school start 

times would not have much effect on the children of full-time employed mothers, because they 

would still have to wake up earlier to accommodate their mothers’ work schedules.  Unless their 

mothers can rearrange their work schedules to accommodate later start times, these children 

might simply spend more time in before-school care and not get any more sleep.  However, if we 

look at when children wake up on days that their mothers work in the summer we see that they 

wake up much later than on school days, which suggests that the children of employed mothers 

would sleep longer with later school start times.  There are two possible explanations for this 

apparent contradiction; (1) mothers may rearrange their work schedules in the summer, or (2) 

mothers may rely on older children in the family to look after the younger children, which would 

allow the younger children to sleep longer while the mothers maintain their regular work 

schedule.  There is some evidence that the latter is the case, but it bears further investigation. 

In addition to the loss of sleep, the earlier wake-up times on school days appear to disrupt 

children’s natural sleep cycles.  Compared with the four subsamples of days when sleep is not 

constrained by school or their mothers’ work schedules, these children wake up about an hour 

and 15 minutes earlier than their natural sleep cycles would seem to dictate.  Some of this is 

made up by earlier bed times on school nights, but earlier bed times only (partially) compensate 
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for the loss of sleep.  The study by Epstein et al. (1998) found that the disruption of the sleep 

cycle leads to sleepiness and a reduced ability to concentrate, independent of the amount of sleep 

children get.  This, in turn, suggests a diminution of academic performance as well. 

One should also keep in mind that these are average effects across person days, and that they 

say nothing about the distribution of these effects across children over all days.  It would be 

interesting to know whether these effects are evenly distributed across children or are 

concentrated among a relatively small group of school-age children.  Unfortunately, there is no 

way to look at the distribution of children’s average sleep times using time-diary data, because 

sleep patterns on the diary day do not necessarily reflect the child’s long-run sleep patterns.  An 

analysis of this type would be informative, but would require different data.22 

  

22 See Frazis and Stewart (2011) for an analysis of what can and cannot be estimated using time-diary data. 
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Weekdays
Weekends & 

Holidays Total
Age  of Child

6-8 14.13 13.34 13.92

9-10 14.31 13.54 14.09

11-12 14.78 13.59 14.46

Weekdays
Weekends & 

Holidays Total

Age  of Child

6-8 7.08 8.23 7.39

9-10 7.16 8.32 7.48

11-12 7.16 8.49 7.52

Weekdays
Weekends & 

Holidays Total

Age  of Child

6-8 21.21 21.57 21.31

9-10 21.47 21.86 21.58

11-12 21.94 22.09 21.98

Note: For the lower panel (Bedtime), weekdays are Sunday - Thursday, 
and weekends are Friday and Saturday.  Decimals are fractions of an 
hour.  For example, 7.10 is 7:06 AM.  Mean times were estimated 
using a sample of summer and school year observations.

Table 1: Total Time Spent Awake by Age of Child and Day of Week 
(hours per day)

Time Spent Awake

Bedtime

Wake-up Time



Mean
Standard 
Deviation

Mother Employed 0.717 (0.450)
Mother Works PT 0.189 (0.392)
Mother Employed x Age 6-8 0.232 (0.422)
Mother Employed x Age 9-10 0.206 (0.404)
Mother Employed x Age 11-12 0.280 (0.449)
Single Mother 0.275 (0.447)
S Mother Employed 0.203 (0.402)
S Mother Works PT 0.042 (0.201)
Age of Child

6-8 0.321 (0.467)
9-10 0.293 (0.455)
11-12 0.386 (0.487)

Gender of Child (Female) 0.498 (0.500)
Presence of Children 13-17 in Household 0.493 (0.500)
Mother's Age 40.256 (6.795)
Mother's Race (Nonwhite) 0.196 (0.397)
Mother's Education

No HS Diploma 0.100 (0.300)
HS Diploma 0.307 (0.461)
Some College 0.290 (0.454)
College Graduate 0.303 (0.459)

Father's Age† 43.560 (7.034)
Fathers Race (Nonwhite)† 0.169 (0.375)
Father's Education†

No HS Diploma 0.112 (0.315)
HS Diploma 0.295 (0.456)
Some College 0.244 (0.430)
College Graduate 0.346 (0.476)

Family Income 
< $25K 0.134 (0.341)
$25K-$49K 0.208 (0.406)
$50K-$74K 0.181 (0.385)
$75K+ 0.149 (0.356)

Region
South 0.365 (0.482)
Northeast 0.201 (0.400)
Midwest 0.228 (0.419)
West 0.207 (0.405)

City 0.218 (0.413)
Non-city MSA 0.471 (0.499)
School Year 0.755 (0.430)

Table 2: Means and Standard Deviations of Key Variables

† The means for father's variables were computed using the sub-
sample of children with married parents.  



Mother Employed 10.4 31.1 * -20.4 * 14.0 -1.0
(7.5) (13.9) (8.2) (15.7) (8.1)

Mother Works PT -3.4 5.8 2.3 6.7 -1.3
(5.1) (13.8) (5.0) (13.4) (4.8)

Mother Employed -13.4 -23.4 -11.6 -23.2 -9.6
x Age 9-10 (9.2) (20.5) (9.1) (20.1) (8.9)

Mother Employed -6.2 -36.3 -3.7 -35.8 -1.7
x Age 11-12 (9.9) (19.9) (9.8) (19.8) (9.1)

Workday (Mother) 40.0 ** 26.5 * 5.3
(4.8) (10.9) (8.2)

School day 57.5 **
(5.4)

School day x Workday 3.5
(9.4)

Single Mother 8.0 -10.7 -0.7 -17.9 -0.1
(16.8) (20.4) (16.7) (20.4) (16.9)

S Mother Employed 12.2 47.7 * 6.4 22.5 4.3
(10.4) (21.6) (11.8) (25.5) (11.5)

S Mother Works PT -15.1 -28.6 -17.4 -29.2 -16.5
(9.9) (30.6) (9.8) (29.2) (9.4)

S Mother Employed 1.6 -29.5 2.3 -19.2 3.1
x Age 9-10 (9.7) (28.4) (9.4) (28.0) (9.1)

S Mother Employed -3.2 5.2 -6.0 11.5 -3.1
x Age 11-12 (9.6) (35.3) (9.2) (34.6) (8.8)

Workday (S Mother) 14.5 30.7 4.4
(8.2) (23.3) (14.3)

School day x -5.3
x Single Mother (10.0)

School day x Workday 13.3
x Single Mother (16.7)

Child Age 9-10 20.4 ** 27.3 20.2 ** 26.0 18.1 *
(7.3) (14.1) (7.2) (13.9) (7.1)

Child Age 11-12 40.7 ** 38.3 * 39.7 ** 37.9 * 38.1 **
(8.1) (14.9) (8.1) (15.0) (7.4)

Child Gender (Female) -4.5 -4.8 -5.7 -3.6 -4.7
(3.3) (7.9) (3.2) (7.7) (3.0)

Presence of Children 9.3 ** -7.9 9.2 ** -6.6 9.6 **
13-17 in Household (3.4) (9.1) (3.3) (8.9) (3.1)

Table 3: Determinants of Child Awake Time

School Year Summer School Year Summer School Year

(1) (2) (3)



Mother's Age 0.0 0.1 0.1
(0.3) (0.3) (0.3)

Mother's Race (Nonwhite) 5.4 5.4 7.1
(5.4) (5.2) (5.1)

M - No HS Diploma -6.5 -4.7 -1.7
(6.9) (6.7) (6.5)

M - Some College -2.3 -1.2 -1.4
(4.5) (4.3) (4.2)

M - College Graduate 1.2 -0.3 1.7
(4.8) (4.6) (4.5)

Father's Age 0.2 0.1 0.0
(0.3) (0.3) (0.3)

Fathers Race (Nonwhite) -3.7 -2.9 -4.3
(6.3) (6.1) (6.0)

F - No HS Diploma 2.9 2.9 2.6
(7.2) (7.0) (6.7)

F - Some College 3.5 3.1 3.8
(5.4) (5.3) (5.1)

F - College Graduate 6.2 6.0 6.7
(5.6) (5.4) (5.3)

Family Income $25K-$49K 4.3 3.2 1.7
(5.3) (5.2) (5.0)

Family Income $50K-$74K 5.9 5.4 5.0
(5.0) (4.9) (4.7)

Family Income $75K+ 8.8 8.0 6.5
(5.0) (4.9) (4.8)

South 2.4 1.4 -0.4
(4.3) (4.2) (4.1)

Northeast -1.9 -2.9 -3.4
(4.6) (4.5) (4.4)

West -10.3 * -11.8 * -11.2 *
(4.7) (4.6) (4.5)

City -2.4 -1.6 -2.6
(4.4) (4.3) (4.2)

Non-city MSA 0.9 -0.8 -2.1
(3.7) (3.6) (3.5)

School Year 21.9 24.0 -15.4
(13.0) (13.0) (13.3)

Constant 791.6 ** 796.8 ** 798.4 **
(17.9) (17.8) (17.3)

R-squared 0.082 0.129 0.190

Observations 3,226 3,226 3,226

Summer and 
School Year

The Summer and School Year coefficients for the main variables of interest were estimated jointly for each 
equation (there were 2,436 School Year observations and 790 Summer observations), but the control variables 
were constrained to have common effects.  Summer coefficients are not reported for equation (3).    Details 
about the estimation are in footnote 15.  Standard errors are in parentheses.
* Significant at the 5% level.  ** Significant at the 1% level.

Table 3: Determinants of Child Awake Time (continued)

Summer and 
School Year

Summer and 
School Year



Mother Employed -2.6 -12.5 -2.0 1.6
(6.7) (14.8) (6.7) (9.8)

Mother Works PT 1.4 -0.8 1.0 6.2
(3.7) (11.4) (4.0) (8.0)

Mother Employed 7.8 2.2 -3.4 -20.9
x Age 9-10 (7.6) (19.7) (7.4) (13.6)

Mother Employed 2.5 33.3 1.6 -2.0
x Age 11-12 (7.9) (18.3) (7.6) (14.3)

Workday (Mother) 4.5 -29.5 ** 6.8 -3.0
(8.1) (9.5) (6.9) (7.4)

School day (night) -71.8 ** -38.0 **
(4.7) (4.6)

School day (night) x Workday -15.8 -11.6
(9.2) (7.4)

Single Mother 16.9 20.4 22.7 5.4
(16.1) (20.2) (14.5) (14.3)

S Mother Employed -5.8 -17.3 -2.1 5.6
(9.7) (22.8) (9.5) (15.6)

S Mother Works PT 1.0 28.6 -15.8 -2.2
(7.1) (23.8) (8.2) (18.2)

S Mother Employed -0.6 20.6 2.5 1.6
x Age 9-10 (7.2) (24.1) (7.1) (16.6)

S Mother Employed 6.5 -7.4 3.8 4.4
x Age 11-12 (6.8) (22.4) (7.6) (22.4)

Workday (S Mother) -4.4 -21.1 -13.6 9.8
(12.7) (17.4) (12.3) (14.9)

Schoolday (night) -4.7 -6.9
x Single Mother (9.0) (9.5)

Schoolday (night) x Workday -8.9 16.0
x Single Mother (14.9) (13.6)

Child Age 9-10 -5.8 11.1 11.3 37.3 **
(6.4) (14.7) (6.0) (10.3)

Child Age 11-12 -6.6 8.5 29.6 ** 46.0 **
(6.5) (13.8) (6.3) (11.6)

Child Gender (Female) 3.4 -8.7 0.4 -12.1 *
(2.5) (7.0) (2.4) (5.4)

Presence of Children 2.7 15.0 * 12.3 ** 8.4
13-17 in Household (2.7) (7.6) (2.5) (5.9)

Table 4: Determinants of Child Wake-Up and Bed Times

Wake-Up Time Bed Time
During School 

Year Summer
During School 

Year Summer



Mother's Age 0.0 0.0
(0.2) (0.2)

Mother's Race (Nonwhite) 0.0 6.4
(4.2) (4.1)

M - No HS Diploma -13.6 * -13.0 *
(5.7) (5.5)

M - Some College -3.0 -3.1
(3.5) (3.0)

M - College Graduate -3.1 -0.3
(3.8) (3.4)

Father's Age 0.3 0.4
(0.3) (0.2)

Fathers Race (Nonwhite) 8.1 4.1
(5.5) (4.7)

F - No HS Diploma -2.7 -1.2
(5.9) (5.5)

F - Some College -2.5 1.8
(4.5) (3.7)

F - College Graduate -8.0 -1.3
(4.5) (4.0)

Family Income $25K-$49K 4.9 6.4
(3.9) (3.6)

Family Income $50K-$74K -4.3 0.7
(3.8) (3.5)

Family Income $75K+ -0.5 6.7
(4.4) (3.9)

South 0.1 -0.3
(3.4) (3.1)

Northeast 2.3 -2.4
(3.7) (3.4)

West 0.0 -11.2 **
(3.8) (3.6)

City 8.4 * 6.6 *
(3.6) (3.2)

Non-city MSA 7.0 * 5.2
(3.0) (2.7)

School Year 0.0 1.6
(12.9) (9.9)

Constant 237.5 ** -11.2
(16.4) (3.6)

R-squared 0.338 0.239

Observations 3,226 3,226

Wake-Up Time Bed Time

The Summer and School Year coefficients for the main variables of interest were estimated jointly for the wake-up 
and bedtime equations (there were 2,436 School Year observations and 790 Summer observations), but the 
control variables were constrained to have common effects.  Details about the estimation are in footnote 15.  
Standard errors are in parentheses.
* Significant at the 5% level.  ** Significant at the 1% level.    

Table 4: Determinants of Child Wake-Up and Bed Times (continued)

Summer and 
School Year

Summer and 
School Year



School Year -  Mother Employed FT

(1) Non-school day (night) & Nonwork Day 8.25 8.29 8.22 21.78 21.92 22.31 10.48 10.37 9.90
(0.13) (0.13) (0.13) (0.14) (0.13) (0.13) (0.19) (0.19) (0.18)

(2) School day (night) & Nonwork day 7.04 7.07 7.00 21.11 21.25 21.65 9.93 9.81 9.35
(0.14) (0.15) (0.14) (0.13) (0.12) (0.11) (0.19) (0.19) (0.18)

(3) School day (night) & Workday 6.79 6.86 6.75 21.04 21.19 21.58 9.75 9.67 9.17
(0.11) (0.11) (0.12) (0.11) (0.11) (0.11) (0.16) (0.16) (0.16)

School Year - Mother Not Employed

(4) Non-school day (night) 8.32 8.23 8.21 21.81 22.00 22.31 10.51 10.23 9.91
(0.15) (0.14) (0.14) (0.15) (0.14) (0.14) (0.21) (0.20) (0.20)

(5) School day (night) 7.11 7.01 7.04 21.15 21.34 21.67 9.95 9.67 9.36
(0.14) (0.14) (0.14) (0.13) (0.12) (0.12) (0.19) (0.18) (0.18)

Summer - Mother Employed FT

(6) Nonwork day 8.05 8.37 8.72 21.65 21.93 22.40 10.40 10.44 10.31
(0.24) (0.26) (0.22) (0.18) (0.19) (0.19) (0.30) (0.32) (0.29)

(7) Work Day 7.47 7.78 8.13 21.65 21.93 22.40 9.82 9.86 9.73
(0.21) (0.25) (0.24) (0.17) (0.17) (0.23) (0.27) (0.30) (0.33)

Summer - Mother Not Employed
(8) All days 8.34 8.53 8.48 21.60 22.22 22.36 10.74 10.31 10.12

(0.23) (0.24) (0.22) (0.16) (0.18) (0.20) (0.28) (0.30) (0.29)

Differences

(1) - (4) -0.07 0.06 0.00 -0.04 -0.08 0.01 -0.03 0.14 0.00
(0.20) (0.20) (0.19) (0.20) (0.19) (0.20) (0.28) (0.27) (0.27)

(1) - (6) 0.20 -0.08 -0.50 * 0.13 -0.01 -0.09 0.08 -0.07 -0.41
(0.27) (0.29) (0.25) (0.22) (0.23) (0.23) (0.35) (0.37) (0.34)

(1) - (8) -0.09 -0.24 -0.27 0.18 -0.30 -0.05 -0.26 0.06 -0.22
(0.26) (0.27) (0.25) (0.21) (0.22) (0.24) (0.33) (0.35) (0.35)

(2) - (1) -1.22 ** -1.22 ** -1.22 ** -0.66 ** -0.66 ** -0.66 ** -0.55 * -0.55 * -0.55 *
(0.19) (0.20) (0.19) (0.19) (0.18) (0.18) (0.27) (0.27) (0.26)

(3) - (2) -0.25 -0.21 -0.25 -0.07 -0.07 -0.07 -0.18 -0.14 -0.18
(0.18) (0.19) (0.18) (0.17) (0.16) (0.16) (0.25) (0.25) (0.24)

(3) - (7) -0.68 ** -0.92 ** -1.38 ** -0.60 ** -0.74 ** -0.82 ** -0.08 -0.18 -0.56
(0.24) (0.28) (0.27) (0.20) (0.20) (0.25) (0.31) (0.34) (0.37)

(7) - (6) -0.59 -0.59 -0.59 -0.01 -0.01 -0.01 -0.58 -0.58 -0.58
(0.32) (0.36) (0.33) (0.25) (0.26) (0.30) (0.40) (0.44) (0.44)

Table 5: Predicted Wake-Up and Bed Times, and Implied Total Sleep Time

6-8             
Year-olds

9-10                
Year-olds

11-12             
Year-olds

Wake-up Time Bed Time Total Sleep Time

Note: Standard errors are in parentheses.  ** Statistically significant at the 1% level.     * Statistically significant at the 5% level.

6-8             
Year-olds

9-10                
Year-olds

11-12             
Year-olds

6-8             
Year-olds

9-10                
Year-olds

11-12             
Year-olds
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