Changes in Bedtime Schedules and Behavioral
Difﬁculties in 7 Year Old Children
WHAT’S KNOWN ON THIS SUBJECT: Links between clinically
diagnosed sleep problems and adverse behavioral outcomes are
well documented. However, in nonclinical populations, causal
links between disrupted sleep and the development of behavioral
difﬁculties are far from clear.
WHAT THIS STUDY ADDS: Seven-year-old children with
nonregular bedtimes had more behavioral difﬁculties than
children who had regular bedtimes. There were clear dose–
response relationships, and the effects of not having regular
bedtimes appeared to be reversible.

abstract
OBJECTIVES: Causal links between disrupted sleep and behavioral
problems in nonclinical populations are far from clear. Research questions were as follows: Are bedtime schedules associated with behavioral difﬁculties? Do effects of bedtime schedules on behavior build up
over early childhood? Are changes in bedtime schedules linked to
changes in behavior?
METHODS: Data from 10 230 7-year-olds from the UK Millennium
Cohort Study, with bedtime data collected at 3, 5, and 7 years, and
behavioral difﬁculties scores as rated by mothers and teachers were
analyzed.
RESULTS: Children with nonregular bedtimes had more behavioral difﬁculties. There was an incremental worsening in behavioral scores as
exposure through early childhood to not having regular bedtimes increased: mother rated (nonregular any 1 age, b = 0.53; nonregular any
2 ages, b = 1.04; nonregular all 3 ages, b = 2.10, P , .001) and
teacher rated (b = 0.22, b = 0.73, b = 1.85, P , .001). Difference in
differences analysis showed that for children who changed from nonregular to regular bedtimes there were clear nontrivial, statistically
signiﬁcant improvements in behavioral scores: A change between age
3 and 7 corresponded to a difference of b = 20.63, and a change
between age 5 and 7 corresponded to a difference of b = 21.02). For
children who changed from regular to nonregular bedtimes between
ages 5 and 7 there was a statistically signiﬁcant worsening in scores,
b = 0.42.
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CONCLUSIONS: Having regular bedtimes during early childhood is an
important inﬂuence on children’s behavior. There are clear opportunities
for interventions aimed at supporting family routines that could have
important impacts on health throughout life. Pediatrics 2013;132:e1184–
e1193
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Early child health and development
have profound inﬂuences on health
and well-being across the life course.
Identifying putative causal factors that
are amenable to change has the potential to improve population health.
Children develop in complex environments with proximal inﬂuences including family routines and nurturing
activities located in broader social
contexts.1,2 Sleep schedules in childhood are part of family life that are
shaped by multiple biological and social
inﬂuences. Lack of sleep and erratic
sleep schedules have been proposed
as potential stressors that have physiologic and psychological consequences.3–6 The links between clinically
diagnosed sleep problems and adverse
behavioral outcomes is well documented.7 However, in nonclinical populations, causal links between disrupted
sleep and the development of behavioral difﬁculties are far from clear: Is
it behavioral problems themselves
that lead to disrupted sleep, or do
sleep disruptions lead to behavioral
problems? If causal links are apparent, there are clear opportunities for
interventions.
Much of the previous work in this area
has been cross-sectional or has not
taken account of factors that might
confound the association between
sleep and behavioral difﬁculties.8–12
Some studies have involved in-depth
investigations using diary methods
and actigraphy to monitor sleep,13–15
but the generalizability of these ﬁndings from highly selective study samples is questionable. Only a couple of
studies16,17 have considered these
relationships longitudinally, and a recent review article7 highlighted the
need for large-scale population-based
studies to look at the links between
sleep and behavior prospectively.
In this article we add to what is known
by examining data from a large, nationally representative prospective

population-based cohort study to see
whether and how bedtimes through
early childhood relate to markers of
child behavior at 7 years of age. We
address the following research questions:
1. Are bedtime schedules associated
with behavioral difﬁculties?
2. Do the effects of bedtime schedules build up over early childhood?
3. Are changes in bedtime schedules
linked to changes in children’s behavior?

METHODS
The Millennium Cohort Study
The Millennium Cohort Study (MCS) is
a nationally representative longitudinal
study of infants born in the United
Kingdom. The sample was drawn from
births in the United Kingdom between
September 2000 and January 2002. The
survey design, recruitment process,
and ﬁeldwork have been described in
detail elsewhere (www.cls.ioe.ac.uk/
shared/get-ﬁle.ashx?id=409&itemtype=
document). The ﬁrst 4 sweeps of the
survey involved home visits by interviewers when cohort members were
aged 9 months and 3, 5, and 7 years.
During structured interviews questions were asked about socioeconomic
circumstances, demographic characteristics, home learning, family routines
including bedtimes, and psychosocial
environment. Ethical approval for the
MCS was gained from the relevant ethics committees, and parents gave informed consent before interviews took
place.
Bedtimes
When cohort members were aged 3, 5,
and 7 years the mother was asked, “On
weekdays during term-time, does your
child go to bed at a regular time?” (response categories were always, usually,
sometimes, and never). Questions were
not asked about bedtimes on weekends.

A binary variable was created to denote
whether a cohort member had a regular
bedtime (always or usually vs sometimes or never). Not having a regular
bedtime was most common at age 3
(19.5%) compared with ages 5 and 7
(9.1% and 8.2%, respectively).
For cohort members with regular
bedtimes we created bedtime categories, using responses to the question
(asked at ages 5 and 7 years only),
“What time is that on a weekday (during term-time)?” At age 7 these were
distributed as follows: before 7:30
(10.5%), 7:30 to 7:59 (24.2%), 8:00 to
8:29 (34.1%), 8:30 to 8:59 (13.9%), and
9:00 or later (9.1%).
Behavioral Difﬁculties
When cohort members were aged 7,
mothers and teachers were asked to
complete the Strengths and Difﬁculties
Questionnaire (SDQ), age 4 to 15 years
version (www.sdqinfo.com). The SDQ is
a validated tool that has been shown to
compare favorably with other measures for identifying behavioral difﬁculties.18,19 The SDQ asks questions about 5
domains of social and emotional behavior, namely conduct problems, hyperactivity, emotional symptoms, peer
problems, and prosocial behavior.
Scores from the ﬁrst 4 domains are
summed to construct a total difﬁculties
score. Total difﬁculties scores were
analyzed as continuous variables, with
higher values indicating worse behavior. Mothers also completed the SDQ
when their children were aged 3 and 5.
Data Analysis
Data were analyzed by using Stata
version 11.2 (Stata Corp, College Station, TX). Data were weighted and analyzed by using survey methods that
take account of the stratiﬁed and
clustered sample design and the unequal probability of being sampled.
Cross-sectional and longitudinal cumulative associations between markers of
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bedtime schedules and behavioral difﬁculties were conducted by using linear
regression models.
To assess the impact of change in the
regularity of bedtimes through childhood we performed a difference in
differences analysis,20 using data on
behavioral difﬁculties as reported by
mothers at cohort member ages 3, 5,
and 7 years. This method takes account
of observed reductions in behavioral
difﬁculties scores as children get older.
The change in behavior score for children who experience a change in bedtime routine (treatment group) is
adjusted to take account of the reduction in the group not subject to
a change in bedtime routine (the control group). The underlying assumption
is that the reduction in scores in the
control group is an adequate proxy for
the reduction that would have occurred in the treatment group without a change in bedtime routines.
Thus, this method takes into account
the temporal changes in behavioral
scores that would be overestimated if
simple differences were calculated;
that is, it gives an estimate of the effect of changing bedtime regularity
net of expected changes in behavioral
scores.
Study Sample
We used data for singleton-born cohort
members for whom information was
collected on bedtimes at ages 3, 5, or 7
years, and with data on motherreported behavioral difﬁculties, n =
11 544. Teacher-rated behavioral difﬁculties scores were available for
a subsample of children, n = 7641. We
excluded from our analysis cohort
members who were reported to have
attention-deﬁcit/hyperactivity disorder,
autism, or Asperger syndrome (n = 268).
Missing data on variables included in
cross-sectional and cumulative models
reduced the sample size available for
mother-rated difﬁculties to n = 10 230
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(88.6%) and teacher-rated difﬁculties to
n = 6757 (88.4%).
A slightly smaller sample of children
was included in the difference in differences analyses; of those with nonregular bedtimes at age 3, 80.3% (1509/
1878) changed to have regular bedtimes by age 7, and of those with nonregular bedtimes at age 5, 65.9% (617/
936) had regular bedtimes by age 7; of
those with regular bedtimes at age 3,
5.7% (458/7979) had nonregular bedtimes by age 7, and 5.9% (538/9158) of 5year-olds with regular bedtimes changed
to have nonregular bedtimes by age 7.
Who Participated?
Compared with families who were lost
to follow-up or did not participate in all
MCS sweeps, the study sample was
more socially advantaged: Parents had
higher incomes and educational qualiﬁcations and were more likely to be
employed in professional and managerial occupations (Appendix 1).
Analytical Approach
We hypothesized that a range of factors
confounded the association between
bedtimes and markers of behavioral
difﬁculties.
Model A adjusts for the age and gender
of the child; model B additionally
adjusts for confounders. In presented
models we retained confounders that,
in bivariate analysis, were statistically
related both to reported bedtimes and
to behavioral difﬁculties scores at the
10% (P , .10) level.

Confounders were mother’s age in
years; birth order (ﬁrst or later
born); family income (£52 000 or more,
£31 200–£51 999, £20 800–£31 199,
£10 400–£20 799, less than £10 400, not
known); highest parental qualiﬁcation
(higher degree, ﬁrst degree or diploma,
advanced/advanced supplementary
[A/AS] levels, General Certiﬁcate of
Secondary Education [GCSE] grades
A–C, GCSE grades D–G, other or overseas, none); mother’s psychological
distress (assessed by the Kessler-6
questionnaire);21 discipline strategies
score, a composite of 7 items taken
from the Conﬂict Tactics Scale,22 a =
0.65 (mothers were asked how often do
you [never, rarely, sometimes (once per
month), often (once or more per week),
daily] do the following when child is
“naughty”: ignore, smack, shout, send to
bedroom or naughty chair, take away
treats, tell off, bribe); mother often irritated with child (yes or no); mother’s selfrated parenting competence (better
than average vs average or below average); whether breastfed (yes or no);
skips breakfast (yes or no); daily activities such as help with reading (yes or
no), help with math (yes or no), help with
writing (yes or no); hours spent watching TV (less than 1 hour, 1 hour to under
3 hours, 3 hours or more); hours spent
using computer (less than 1 hour, 1 hour
to under 3 hours, 3 hours or more); parental employment (2 parent, both
employed; mother only, father only, neither employed; one parent employed, not
employed); whether parents felt they had
enough time with child (more than

TABLE 1 Behavioral Difﬁculty Scores, Mean (95% conﬁdence interval [CI]), by Weekday Bedtimes
at Age 7
Mean (CI) Total Difﬁculties Score

Before 7:30
7:30–7:59
8:00–8:29
8:30–8:59
9:00 or later
Not regular

Mother Report

Teacher Report

6.93 (6.51 to 7.34)
6.49 (6.25 to 6.74)
6.62 (6.41 to 6.84)
6.33 (6.06 to 6.60)
7.42 (7.01 to 7.82)
8.47 (8.01 to 8.92)

5.88 (5.41 to 6.34)
5.46 (5.15 to 5.76)
5.60 (5.33 to 5.87)
5.12 (4.79 to 5.45)
5.75 (5.24 to 6.26)
6.86 (6.25 to 7.46)
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enough, just enough, not quite enough,
nowhere near enough); child attends
breakfast club; any other child care used;
reading stories to child daily; having
rules about time spent watching TV;
overcrowding (,1 room per person);
child wets bed (yes or no); child’s sleep
disturbed by wheezing; having a TV in
bedroom (yes or no).

RESULTS
Children without regular bedtimes and
those with later bedtimes (9 PM or later)
had more socially disadvantaged proﬁles (Appendix 2). For example, they
were more likely to be from the poorest
homes, have parents without degreelevel qualiﬁcations, and have mothers
with poorer mental health. Patterns of
parental employment and whether
parents felt they had enough time with
their children did not vary much across
bedtime categories. Children with late
and nonregular bedtimes were more
likely to have unfavorable routines,
such as skipping breakfast, not being
read to daily, having a TV in their bedroom, and spending more time (.3
hours/day) watching TV compared with
children with earlier bedtimes.
Are Bedtimes Related to Behavioral
Difﬁculties?
Mean mother-rated behavioral difﬁculties scores were higher for children
with late (after 9 PM) bedtimes than for

children in the reference category
(7.42 vs 6.62). Higher mean motherand teacher-rated scores were seen
for children with nonregular bedtimes
(8.47 and 6.86, respectively) (Table 1).
Further examination of the behavior
subscales indicated that differences were
not speciﬁc to any particular domain
(Appendix 3). In multivariate analyses,
differences in mother-rated behavioral
scores for children with late bedtimes
were attenuated and lost statistical
signiﬁcance. For children with nonregular bedtimes differences in behavioral
scores were attenuated in multivariate
models but retained statistical signiﬁcance (mother rated, b = 0.72, and
teacher rated, b = 0.75) (Table 2).
Does the Effect of Nonregular
Bedtimes Build Up Throughout
Early Childhood?
A clear dose–response pattern was
apparent: In fully adjusted models,
compared with children who always
had regular bedtimes, there was an
incremental worsening in scores corresponding to an increase in the number of times children did not have
regular bedtimes as rated by mothers
(nonregular any 1 age, b = 0.53; nonregular any 2 ages, b = 1.04; nonregular all 3 ages, b = 2.10, P , .001)
and teachers (nonregular any 1 age,
b = 0.22; nonregular any 2 ages, b =
0.73; nonregular all 3 ages, b = 1.85,
P , .001) (Table 3).

When the Regularity of Bedtime
Changes, Does Behavior Change
Too?
Difference in differences analysis
showed that for children who went from
having nonregular bedtimes at age 3 to
having regular bedtimes by age 7, there
was an improvement in behavior scores
(b = 20.63, P = .032). A larger effect
size was detected for children who
went from not having a regular bedtime at age 5 to having a regular bedtime by age 7 (b = 21.02, P = .005).
Evidence for the reverse effect was
weaker as children who changed from
having a regular bedtime at age 3 to not
having a regular bedtime by age 7 had
only slightly and statistically nonsigniﬁcant worse scores (b = 0.10, P =
.684). There was a marked worsening
in scores for children who changed
from having a regular bedtime at age 5
to having a nonregular bedtime by age
7, and this was statistically signiﬁcant
(b = 0.42, P = .036) (Fig 1).

DISCUSSION
We found that 7-year-old children with
nonregular bedtimes had more behavioral difﬁculties than children who
had regular bedtimes. There was a
clear dose–response pattern with incremental worsening in behavioral
scores as exposure throughout early
childhood to not having a regular
bedtime increased. For children who

TABLE 2 Regression Coefﬁcients (95% CI) for Behavioral Difﬁculties Scores by Bedtimes at Age 7, Cross-Sectional Analysis
Mother Report

Before 7:30
7:30–7:59
8:00–8:29 (ref)
8:30–8:59
9:00 or later
Not regular

Teacher Report

n

Model A

Model B

n

896
2158
3506
1653
1143
874

0.42 (20.03 to 0.87)
20.07 (20.37 to 0.24)

20.22 (20.60 to 0.16)
20.10 (20.33 to 0.13)

20.29 (20.63 to 0.05)
0.85 (0.37 to 1.34)***
1.99 (1.50 to 2.47)***

20.28 (20.58 to 0.03)
0.25 (20.15 to 0.66)
0.72 (0.34 to 1.10)***

587
1470
2373
1073
694
560

Model A

Model B

0.52 (20.02 to 1.05)
20.06 (20.51 to 0.38)

0.07 (20.45 to 0.58)
20.03 (20.47 to 0.40)

20.45 (20.84 to 20.05)*
0.15 (20.41 to 0.70)
1.39 (0.70 to 2.06)***

20.50 (20.88 to 20.12)*
20.19 (20.75 to 0.37)
0.75 (0.15 to 1.35)*

Model A adjusts for child’s age and gender. Model B additionally adjusts for mother’s age in years, birth order, family income, highest parental qualiﬁcation, mother’s psychological distress,
discipline strategies, mother often irritated with child, mother’s parenting competence, breastfed, skips breakfast, helped with reading, helped with math, helped with writing, TV hours per
weekday, computer hours per weekday, parental employment, mother’s view of amount of time with child, father’s view of amount of time with child, child attends breakfast club, any other
child care, child read to, TV time rules, overcrowding, child wets bed, child’s sleep disturbed by wheezing, TV in bedroom.
* P , .05.
*** P , .001.
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TABLE 3 Regression Coefﬁcients (95% CI) for Behavioral Difﬁculties Scores at Age 7, by Nonregular Bedtimes Throughout Early Childhood, Cumulative
Effects
Mother Report

Always regular (ref)
Not regular, any 1 age
Not regular, any 2 ages
Not regular, all 3 ages
P

Teacher Report

n

Model A

Model B

n

Model A

Model B

7439
1961
626
204

—
1.41 (1.10 to 1.72)***
2.70 (2.12 to 3.28)***
3.53 (2.56 to 4.51)***
,.001

—
0.53 (0.26 to 0.80)***
1.04 (0.55 to 1.53)***
2.10 (1.29 to 2.92)***
,.001

5003
1235
389
130

—
0.77 (0.36 to 1.18)***
1.48 (0.79 to 2.18)***
2.61 (1.29 to .94)***
,.001

—
0.22 (20.15 to 0.59)
0.73 (0.07 to 1.38)*
1.85 (0.61 to 3.08)
,.001

Model A adjusts for child’s age and gender. Model B additionally adjusts for mother’s age in years, birth order, family income, highest parental qualiﬁcation, mother’s psychological distress,
discipline strategies, mother often irritated with child, mother’s parenting competence, breastfed, skips breakfast, helped with reading, helped with math, helped with writing, TV hours per
weekday, computer hours per weekday, parental employment, mother’s view of amount of time with child, father’s view of amount of time with child, child attends breakfast club, any other
child care, child read to, TV time rules, overcrowding, child wets bed, child’s sleep disturbed by wheezing, TV in bedroom.
* P , .05.
*** P , .001.

changed from not having to having
regular bedtimes, there were clear
improvements in behavioral scores.
There was weaker evidence for a
worsening in behavior for children who
changed from having to not having
regular bedtimes.
Using data from a large nationally
representative prospective populationbased study, we assessed relationships
between markers of bedtimes and
multi-informant measures of behavioral difﬁculties while taking account of
a variety of family factors. Our ﬁndings
suggest causal links by virtue of satisfying certain criteria. There was

a clear dose–response pattern; for
example, for mother-rated difﬁculties
there was a doubling in the magnitude
of effect for each increase in exposure
to nonregular bedtimes. The effect of
having a nonregular bedtime appears
to be reversible: For children who
changed from not having to having
regular bedtimes, there were improvements in behavioral scores, and for
children who changed from having to
not having regular bedtimes, there is
some evidence for a worsening in behavior. The size of the effect was nontrivial. Meaningful clinical differences
were calculated: It was estimated that

FIGURE 1
Effects of changes in the regularity of bedtimes on behavioral difﬁculties scores, difference in differences. Error bars represent 95% conﬁdence intervals.
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a 0.9-point difference in behavioral
scores would correspond to a small
meaningful difference and that a 2.3point difference would correspond to
a moderate meaningful difference;23
additionally, a 1-point difference in behavioral difﬁculties scores has been
shown elsewhere to predict clinically
diagnosed problems.24 Thus, our results
suggest that the differences detected
have both clinical and statistical signiﬁcance; that is, we observe approximately
a 2-point difference in behavioral scores
for children having nonregular bedtimes throughout early childhood and a
1-point improvement in scores for those
who change from nonregular to regular
bedtimes between the ages of 5 and 7.
Survey attrition is a common feature of
longitudinal studies. For this analysis
missing data were apparent for ∼12%
of the sample, and survey weights were
used to take account of loss to followup, so our results can be generalized
to the population. Another strength
was the method used to assess change
in the consistent nature of bedtime
schedules, because the difference in
differences approach reduces the
likelihood of bias and residual confounding. A limitation was that direct
data on sleep quantity and quality were
not available. Data on bedtimes were
reported by mothers and therefore
could be prone to recall problems or
perception bias, which may be inﬂuenced by particular experiences and
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expectations. However, previous studies
have shown reasonable agreement between reported bedtimes and estimated
sleep time using actigraphy.25,26
Our ﬁndings are consistent with reports
from cross-sectional studies8–12 and
a couple of longitudinal16,17 and experimental studies27,28 which suggested that
disruptions to sleep are linked to behavioral difﬁculties in children. In keeping
with previous studies,26,29–31 other markers of the family milieu that we know are
important predictors of early child development,2 including mother’s mental
health and daily routines (eg, skipping
breakfast, reading to or with child, having
a TV in the bedroom, and the amount of TV
watched), were all strongly correlated
with not having a regular bedtime. We
found that statistical adjustment for
these factors attenuated associations, so
our results suggest that having a regular
bedtime is important alongside other
aspects of family routines.
Not having a regular bedtime might affect children’s behavior in two ways: via
disruptions to circadian rhythms, which
are slow to adapt to changes in daily
schedules,5 and via sleep deprivation
and associated effects on homeostasis
and brain maturation, because sleep is

thought to be important in the maturation of anterior regions of the brain that
are involved in the regulation of behaviors.3,32 Inconsistent bedtimes do not
necessarily equate to short sleep duration, although studies do suggest links
between these parameters of sleep.31
Given the interactive nature of circadian
and homeostatic processes that govern
sleep,33,34 inconsistent schedules are
likely to have knock-on effects for daytime functioning. Observed dose–
response relationships suggest that
there may be cumulative mechanisms at
play between inconsistent bedtime
schedules and behavioral outcomes. This
is not surprising because behavioral
adjustment is a central developmental
process in early childhood, and later
behavior is linked to adjustments made
earlier. Therefore, inconsistent bedtime
schedules in the ﬁrst few years of life
might set children onto particular trajectories in relation to their behavioral
development, with potential knock-on
effects for health and broader social
outcomes throughout the life course.

thus presenting potential opportunities
for interventions. For example, screening for disruptions to bedtime schedules could be built into routine primary
health care consultations. However,
more research is needed to elucidate the
drivers of bedtime routines because
identifying such inﬂuences will help
in the development of effective interventions. Furthermore, family routines
can be difﬁcult to maintain when parents
are working long and potentially unsociable hours, so policy development is
needed to better support families to
provide conditions in which young children can ﬂourish.

Our analysis suggests that effects of
inconsistent bedtimes are reversible,
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APPENDIX 1 Socioeconomic Characteristics of Study Sample With Mother-Reported Data on
Behavioral Difﬁculties Compared With Those Lost to Follow-Up

Family type
2 parent
1 parent
Family income
£52 000 or more
£31 200–£51 999
£20 800–£31 199
£10 400–£20 799
Less than £10 400
Not known
Highest parental qualiﬁcation
Higher degree
First degree or diploma
A/AS levels
GCSE grades A–C
GCSE grades D–G
Other or overseas
None
Highest parental occupational class
Managerial or professional
Intermediate
Small employer or self-employed
Low supervisory or technical
Semiroutine or routine
Refused or missing

Lost to Follow-Up
(n = 6831)

Excluded or Missing
Covariates (n = 1491)

Analyzed Sample
(n = 10 230)

78.6
21.4

86.3
13.7

90.3
9.7

4.6
10.2
15.7
30.1
30.0
9.3

5.6
12.8
17.7
30.4
23.9
9.6

7.9
19.8
23.7
28.6
14.1
5.9

5.6
26.9
16.1
28.0
7.5
2.3
13.6

7.1
31.9
14.8
20.7
6.9
3.9
14.8

8.2
42.9
16.3
23.4
4.2
0.9
4.1

16.0
11.5
6.9
9.3
48.8
7.5

18.8
10.4
8.2
9.8
45.9
6.8

26.3
13.6
9.8
10.2
37.6
2.5
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APPENDIX 2 Distribution of Socioeconomic and Family Factors by Usual Weekday Bedtimes at Age 7
Usual Weekday Bedtime at Age 7

Child age, y, mean
Gender, male
Mother’s age, y, mean
Birth order, ﬁrstborn
Family income
£52 000 or more
£31 200–£51 999
£20 800–£31 199
£10 400–£20 799
Less than £10 400
Not known
Highest parental qualiﬁcation
Higher degree
First degree or diploma
A/AS levels
GCSE grades A–C
GCSE grades D–G
Other or overseas
None
Mother’s psychological distress, mean
Discipline strategies score, mean
Mother often irritated with child
Mother’s parenting competence, better than average
Breastfed, ever
Skips breakfast, ever
Helped with reading, daily
Helped with math, daily
Helped with writing, daily
TV hours per weekday
Less than 1 h
1 h to under 3 h
3 h or more
Computer hours per weekday
Less than 1 h
1 h to under 3 h
3 h or more
Parental employment
2-parent household
Both employed
Mother only
Father only
Neither
1-parent household
Employed
Not employed
Mother’s view of amount of time with child, not enough
Father’s view of amount of time with child, not enough
Child attends breakfast club
Any other child care
Child read to, daily
TV time rules
Overcrowding
Child wets bed
Child’s sleep disturbed by wheezing
TV in bedroom

e1192

Before 7:30

7:30–7:59

8:00–8:29

8:30–8:59

9:00 or Later

Nonregular

7.2
45.3
34.5
50.3

7.2
49.8
35.9
49.9

7.2
51.9
36.4
42.0

7.3
49.7
36.7
33.3

7.2
52.2
36.0
34.0

7.2
50.2
36.2
39.6

10.1
21.2
22.8
25.7
11.0
9.2

17.3
26.2
21.6
19.5
7.7
7.8

15.0
27.3
20.9
19.8
8.9
8.0

13.6
25.6
21.7
20.6
10.5
8.0

7.3
19.0
20.4
30.6
12.6
10.0

7.3
17.1
21.3
24.3
17.6
12.4

10.9
35.1
17.2
23.5
7.0
1.2
5.1
3.1
1.7
19.7
57.0
66.2
2.8
22.9
6.8
11.1

14.3
41.5
16.0
20.6
3.6
0.6
3.5
2.9
1.6
19.3
63.5
74.7
2.2
26.3
6.5
11.2

12.9
41.9
15.4
21.2
4.0
1.1
3.5
2.8
1.5
18.4
63.7
71.1
4.2
22.4
5.6
9.8

14.1
35.3
16.0
24.4
4.1
1.3
4.8
2.9
1.4
14.7
63.5
65.9
6.1
20.0
5.6
10.3

9.0
25.8
19.0
26.5
7.1
3.8
8.8
3.1
1.5
16.9
66.9
60.1
11.6
23.5
7.3
12.5

8.2
29.3
16.4
27.4
6.2
3.0
9.5
4.0
1.5
24.4
55.3
60.3
13.5
18.2
6.5
10.4

22.7
62.4
14.9

23.5
65.7
10.8

20.7
65.4
13.9

15.6
67.3
17.0

14.6
65.8
19.5

16.7
60.1
23.3

69.6
26.9
3.5

68.8
28.5
2.7

66.5
30.1
3.4

62.4
33.2
4.4

56.0
37.3
6.7

56.2
38.4
5.4

47.4
1.2
22.6
6.8

57.3
1.9
21.4
3.7

56.2
1.7
20.5
2.7

56.1
1.5
18.0
3.2

45.6
2.7
21.5
6.2

47.1
2.2
20.4
4.7

9.9
12.0
31.4
59.2
10.2
32.1
49.9
89.7
9.2
13.8
7.2
55.0

8.9
6.8
32.2
62.2
9.9
28.8
55.4
86.4
4.7
14.0
6.8
44.6

10.8
8.2
33.4
57.6
11.4
31.6
49.4
86.2
6.4
15.0
7.2
49.3

11.6
9.6
32.6
58.3
12.7
36.7
42.4
82.7
8.2
14.4
6.6
57.6

11.7
12.4
27.8
45.8
11.7
36.3
33.8
75.2
14.7
11.4
7.5
63.8

12.7
13.1
32.3
49.2
10.0
40.1
36.1
67.6
13.0
14.1
9.5
64.2
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APPENDIX 3 Behavioral Difﬁculties Subscale Scores, Mean (95% CI), by Weekday Bedtimes
at Age 7
Mean Score (CI)

Conduct problems
Before 7:30
7:30–7:59
8:00–8:29
8:30–8:59
9:00 or later
Not regular
Hyperactivity
Before 7:30
7:30–7:59
8:00–8:29
8:30–8:59
9:00 or later
Not regular
Emotional symptoms
Before 7:30
7:30–7:59
8:00–8:29
8:30–8:59
9:00 or later
Not regular
Peer problems
Before 7:30
7:30–7:59
8:00–8:29
8:30–8:59
9:00 or later
Not regular

Mother Report

Teacher Report

1.33 (1.23 to 1.43)
1.23 (1.16 to 1.31)
1.30 (1.23 to 1.36)
1.27 (1.19 to 1.34)
1.43 (1.31 to 1.56)
1.79 (1.66 to 1.93)

0.71 (0.58 to 0.84)
0.70 (0.61 to 0.79)
0.66 (0.60 to 0.73)
0.60 (0.52 to 0.69)
0.77 (0.62 to 0.91)
0.92 (0.76 to 1.09)

3.27 (3.09 to 3.45)
3.12 (3.00 to 3.25)
3.22 (3.11 to 3.32)
3.06 (2.93 to 3.20)
3.47 (3.30 to 3.65)
3.81 (3.62 to 3.99)

2.87 (2.63 to 3.11)
2.62 (2.45 to 2.78)
2.65 (2.51 to 2.79)
2.51 (2.33 to 2.70)
2.86 (2.60 to 3.12)
3.27 (2.97 to 3.57)

1.53 (1.40 to 1.65)
1.42 (1.34 to 1.50)
1.38 (1.32 to 1.45)
1.35 (1.25 to 1.46)
1.64 (1.49 to 1.78)
1.83 (1.68 to 1.97)

1.45 (1.27 to 1.62)
1.35 (1.24 to 1.46)
1.44 (1.35 to 1.53)
1.27 (1.14 to 1.40)
1.30 (1.12 to 1.47)
1.68 (1.48 to 1.87)

1.18 (1.06 to 1.30)
1.10 (1.02 to 1.17)
1.06 (1.00 to 1.12)
0.96 (0.88 to 1.04)
1.29 (1.16 to 1.41)
1.57 (1.43 to 1.70)

1.21 (1.06 to 1.36)
1.05 (0.96 to 1.13)
1.05 (0.97 to 1.13)
0.93 (0.83 to 1.02)
1.05 (0.91 to 1.19)
1.32 (1.14 to 1.50)
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