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Background: Establishment of a consistent bedtime routine (the activities that occur right before lights out) is often recommended as part of
healthy sleep habits. However, no studies have investigated the dose-dependent association of a bedtime routine with sleep outcomes, especially
in young children for whom they are particularly recommended. Thus, the aim of this study was to examine the associations of a consistent
bedtime routine with sleep outcomes in young children (ages 0 through 5 y) in a large global sample and assess whether there is a dose-
dependent relationship between the frequency of a bedtime routine both concurrently and retrospectively with sleep outcomes.

Participants: Mothers of 10,085 children (Australia-New Zealand, Canada, China, Hong Kong, India, Japan, Korea, Malaysia, Philippines,
Singapore, Thailand, United Kingdom, United States) completed the Brief Infant/Child Sleep Questionnaire.

Results: A consistent bedtime routine was associated with better sleep outcomes, including earlier bedtimes, shorter sleep onset latency, reduced
night wakings, and increased sleep duration. Decreased parent-perceived sleep problems and daytime behavior problems were also related to
institution of a regular bedtime routine. Furthermore, there was a dose-dependent relationship, with better outcomes associated with increased
“doses” of having a bedtime routine, both currently and retrospectively, and was found within both predominantly Asian and predominantly
Caucasian cultural regions.

Conclusions: These results indicate that having a regular nightly bedtime routine is associated with improved sleep in young children, and

suggests that the more consistently a bedtime routine is instituted and the younger started the better.
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INTRODUCTION

Sleep problems are one of the most common concerns of par-
ents, occurring in approximately 20-30% of young children,'?
and one of the most common behavioral issues brought to the
attention of pediatricians.** Not only do sleep issues tend to
persist,’” but there is increasing evidence of the negative con-
sequences of inadequate sleep quality and quantity in children,
including cognitive and behavioral deficits that affect daytime
functioning,® as well as psychiatric and health outcomes, such
as obesity and metabolic consequences.”!® A bedtime routine
is commonly recommended as part of healthy sleep habits,
with more than 90% of pediatricians recommending it for their
patients with sleep difficulties.* However, there is limited re-
search on the importance of a bedtime routine and its effect on
outcomes.

Prior research has found that daily routines in general lead
to predictable and less stressful environments for young chil-
dren and are related to greater parenting sense of competence
and improved daytime behaviors." A bedtime routine is one
such daily family routine and consists of parents engaging
their child in the same activities in the same order on a nightly
basis prior to lights out. It is expected that a bedtime routine,
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similar to other daily routines, will improve behavior and re-
sult in better sleep. A few broader studies on sleep in young
children have noted that bedtime routines are associated with
less sleep disruption and longer total sleep time.>'*"* In addi-
tion, a study of language-based bedtime routines at age 3 vy,
that is, one that includes reading, singing, or other verbal com-
munication, was associated with increased nighttime sleep
duration and cognitive development at age 5 y."* This study,
however, did not assess the effect of any bedtime routine on
future outcomes. Furthermore, one study found that institution
of a bedtime routine for infants and toddlers was efficacious
in improving sleep disturbances.”® Overall, though, no studies
have looked specifically at whether there is a dose-dependent
relationship between bedtime routines and sleep outcomes.

Thus, the primary objectives of the current study were to (1)
examine the associations of a consistent bedtime routine with
sleep outcomes in young children (ages birth through 5 y) in a
large global sample, and further to (2) assess whether there is
a dose-dependent relationship between the frequency of a bed-
time routine both concurrently and retrospectively with sleep
outcomes.

METHODS

Participants

A sample of 10,085 mothers of children ages 0 through 5.11 y
(830 Australia-New Zealand/AUNZ, 749 Canada/CA, 1,215
China/CN, 586 Hong Kong/HK, 998 India/IN, 499 Japan/JP,
712 South Korea/KR, 513 Malaysia/MY, 396 Philippines/PH,
449 Singapore/SG, 565 Thailand/TH, 1,238 United Kingdom/
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Table 1—Demographics.
Total % Total n
Child sex
Boy 49.6 5,083
Girl 50.4 5,002
Employment status of respondent
Full-time 39.5 3,893
Part-time 10.6 1,071
Home/student 49.8 5,031
Education of respondent
Elementary school 04 41
High school 16.2 1,637
College 64.4 6,498
Postgraduate 18.9 1,909
Age of respondent (y)
<25 7.2 722
25-29 275 2,775
30-34 38.4 3,874
35-39 21.0 2,114
=40 59 600

UK, and 1,335 United States/US) participated in this study. In
the sample, there were 7,499 children ages 0—35 mo (infants/
toddlers) and 2,586 children 36—59 mo (preschoolers). Demo-
graphic data for the entire sample are provided in Table 1.

Procedure

All participants completed the Brief Infant/Child Sleep
Questionnaire (BISQ/BCSQ). The BISQ has been validated
against actigraphy and daily logs and its sensitivity in docu-
menting expected developmental changes in infant sleep and
the effects of environmental factors has been established."
The BISQ has been used in previous cross-cultural studies."”
The BCSQ is based on the BISQ, and includes additional age-
appropriate questions.” Both questionnaires include specific
questions about daytime and nighttime sleep patterns, as well
as sleep related behaviors. The mothers were asked to describe
their child’s behavior during the previous 2 w. Specific to the
aim of this paper, all were asked “In a typical week, how often
does your child have a regular bedtime routine?”” with answer
choices including “never,” “l1-2 nights/w,” “3—4 nights/w,
“5—-6 nights/w,” and “every night.” Additionally, all parents
were asked “Do you consider your child’s sleep as a problem?”
Mothers of preschoolers were also asked “When your child
was a baby (3 to 12 mo old), did he/she have a regular bed-
time routine?” with answer choices of “yes,” “no,” and “don’t
remember,” as well as one question regarding their child’s
daytime behavior (“Does your child have (or is suspected to
have) problems of hyperactivity, attention deficit, or difficult
behaviors, i.e. either you, a caregiver, teacher or medical pro-
fessional has suggested or suspected that your child may have
a behavior problem?”). Both the BISQ and BCSQ have been
validated against sleep diaries and actigraphy.'!*-2°

The questionnaire was translated into each language and
backtranslated to check for accuracy. All data were collected
online. In almost all countries/regions, the questionnaire was
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set as a pop-up screen at a popular parenting website (Baby-
Center) and invited mothers to complete a sleep survey. In two
countries (Japan and Korea), recruitment was conducted via
email using mailing lists obtained from local marketing firms
and online advertising at other parenting sites. Completion
of the questionnaire was voluntary and there were no exclu-
sionary criteria. This study was approved by a university-
based Institutional Review Board and all participants provided
informed consent. No identifying information was collected. A
few areas offered incentives for completion (e.g., free samples
or gift voucher), and participants were asked to provide their
email address at the end of the survey if they were interested.
The complete sample was collected between February 2011
and March 2012. A complete description of the methodology
can be found in previous reports.'®?!

In addition to the BISQ/BCSQ, demographic information
was collected, including maternal age, maternal education,
and employment status. For quality control, responses were
limited to avoid inappropriate or extreme data (e.g., sleep onset
before bedtime, total nighttime sleep <5 h or > 14 h).

Statistical Analyses

Means and frequencies were used for demographic informa-
tion. Analysis of covariance (ANCOVA), covarying for child
age and maternal education, was used for all sleep variables,
with effect sizes (partial eta-squared) reported for all compari-
sons. Maternal education was included as a covariate given
demographic differences across countries/regions. Analyses
were performed across frequency of bedtime routine (“never,”
“1-2 nights/w,” “3—4 nights/w, “5-6 nights/w,” and “every
night”) for the following continuous variables as sleep out-
comes: (1) bedtime, (2) sleep onset latency, (3) duration and
number of night wakings, (4) nighttime sleep, and (5) total
sleep time across 24 h. Chi-square analyses were conducted
for categorical variables, including parent-perceived sleep
problems and daytime behavioral difficulties. Missing data
were handled using pairwise deletion, as there were minimal
missing data (98.5-100% of data were present across all vari-
ables) and data were missing completely at random. Because of
the large cohort size and the multiple analyses, findings were
considered significant if P < 0.001. All data were analyzed by
the first author (JAM) using SPSS version 20 (IBM).

RESULTS

Bedtime Routine

The frequency of mothers reporting a consistent bedtime
routine is presented in Table 2, with approximately half of
all families reporting a bedtime routine occurring less than
every night. Furthermore, mothers of preschoolers reported
that 71.9% (n = 1,859) had a regular bedtime routine as an in-
fant, 21.9% (n = 567) did not have a bedtime routine, and 6.1%
(n = 159) did not remember. Furthermore, 82.0% of those pre-
schoolers with a current bedtime routine also reported having
a routine in infancy (0—12 mo), whereas 61.1% of preschoolers
without a current routine reported having a routine in infancy,
x? = 112.38, P < 0.001. Similarly, of those reporting a bedtime
routine during infancy, 79.7% have a current bedtime routine
compared to 57.5% without a routine during infancy.
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Table 2—Dose-dependency of sleep outcomes by frequency of current bedtime routine.
1-2 3-4 5-6 Effect
Never times/week times/week times/week Every Night F Size

Prevalence

Infants/toddlers (n, %) 438 (5.8%) 493 (6.6%) 1,216 (16.2%) 1,768 (23.6%) 3,584 (47.8%)

Preschoolers (n, %) 109 (4.2%) 185 (7.2%) 398 (15.4%) 733 (28.3%) 1,161 (44.9%)
Bedtime (time, standard deviation)

Infants/toddlers 10:182 (1.74)  10:132(1.55) 9:56° (1.41) 9:10°(1.37) 8:53¢(1.50)  235.34*  0.12

Preschoolers 10:092 (1.50)  10:072(1.16) 9:44°(1.12) 9:00°(1.17) 8:419(1.29) 77.32* 015
Sleep onset latency (min)

Infants/toddlers 23.512(18.59) 27.52°(18.82) 24.862 (15.73) 20.23°(13.04)  18.219(12.82)  66.21*  0.05

Preschoolers 25.882(20.90) 25.112(17.16) 24.002 (16.20) 19.80°(12.30)  18.09°(12.44)  20.48*  0.05
Number of night wakings

Infants/toddlers 3.172(1.41) 2.94° (1.25) 2.78°(1.22) 2.459(1.20) 2.20°(1.17)  22313*  0.15

Preschoolers 1.892(1.20) 1.982(.89) 1.842(.86) 1.61°(.82) 1.48° (.75) 20.22*  0.05
Duration of night wakings (min)

Infants/toddlers 67.152(65.63) 46.81°(52.11) 34.31°(44.75) 23.789(36.16)  18.94°(31.36) 327.67*  0.21

Preschoolers 13.172(32.96)  17.27°(36.07 12.892 (27.30) 6.92¢(17.61) 6.62¢(21.07) 9.58*  0.02
Nighttime sleep (h)

Infants/toddlers 8.232(2.00) 8.51°(1.77) 8.91°(1.58) 9.59¢(1.46) 9.87¢(1.53)  241.55* 0.16

Preschoolers 9.122(1.37) 9.41°(1.20) 9.45°(1.19) 10.00° (1.16) 10.20° (1.15) 36.38*  0.08
Total sleep time (h)

Infants/toddlers 12.46°(2.56)  11.96"(2.22) 12.10°(1.92) 12422 (1.72) 12.65°(1.79)  130.61*  0.10

Preschoolers 10.712(1.42)  10.902(1.47) 10.97° (1.35) 11.02°(1.19) 11.12°(1.16) 26.13*  0.06

Column means with the same letters are not significantly different (Duncan post hoc test). *P < 0.001.

Having a consistent bedtime routine, as defined by three
or more times per week, was more common in predominantly
Caucasian countries (82.6%; AUNZ, CA, US, UK) than in pre-
dominantly Asian countries (64.4%; CN, HK, IN, JP, KR, MY,
PH, SG, TH), although it is important to note that all relation-
ships described in the following paragraphs were found within
each of these cultural groups. No differences were found in
frequency of current bedtime routine by child gender, y*>=2.77,
P=0.597.

Sleep Patterns

Data for sleep patterns by frequency of a current bedtime
routine are presented in Table 2 and Figure 1. Overall, in both
age groups, children with a consistent bedtime routine have
earlier bedtimes, shorter sleep onset latency, fewer number
and duration of night wakings, more nighttime sleep, and more
total sleep per 24 h, all P’s < 0.001. Post hoc tests indicate that
there is a linear relationship between the frequency of a bed-
time routine and sleep outcomes, although “one to two times/w”
had the worst outcomes for a few variables. Furthermore, the
variability of the sleep outcomes decreases with increased fre-
quency of a nightly bedtime routine.

For preschool-aged children we further examined the ef-
fect of having a current bedtime routine (defined as having a
bedtime routine 3 or more nights/w) in relationship to having
reported a bedtime routine as an infant on sleep outcomes
(see Table 3). There was a similar dose-dependent relation-
ship in that children with a current routine as well as a routine
as an infant were found to have the best sleep outcomes, all
P’s < 0.001. That is, there was again a linear progression for
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all sleep outcomes (except total sleep duration) at each step
from infant no/current no to infant yes/current no to infant no/
current yes, followed by the best outcomes at infant yes/cur-
rent yes.

Bedtime Routines and Sleep Problems

In addition to differences in sleep patterns, there were also
significant differences in parent-reported sleep problems (see
Table 4). For infants/toddlers, parents’ perception that their
child has a sleep problem ranged from 23.3% for those with a
bedtime routine “every night” to 47.2% for those who “never”
have a bedtime routine, > = 124.12, P <0.001, and from 14.9%
(“always™) to 38.5% (“never”) for preschoolers, y*> = 251.81,
P <0.001. Sleep problems increased in a linear progression with
decreases in bedtime routine frequency per week. There was
a similar relationship in the perception of sleep problems for
preschool-aged children in terms of parental report of whether
their child currently had a bedtime routine and whether their
child had a bedtime routine as an infant. Preschoolers with a
current bedtime routine and a routine as an infant were equally
likely to report a current sleep problem (16.0%) compared to
those with a current bedtime routine and no infant routine
(16.3%). However, those with no current bedtime routine were
more likely to report a current sleep problem whether (33.6%)
or not they had a routine for their child during infancy (36.1%),
¥ =96.68, P <0.001.

Bedtime Routines and Daytime Problems
Parents of preschoolers with a current bedtime routine
were less likely to report current daytime behavior problems
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Figure 1—Dose-dependency of sleep outcomes by frequency of current bedtime routine.
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Table 3—Sleep outcomes by current and past bedtime routine.

No Bedtime Routine Bedtime Routine

Infancy/No Bedtime  Infancy/No Bedtime Infancy/Bedtime Infancy/Bedtime
Routine in Preschool Routine in Preschool Routine in Preschool Routine in Preschool Effect
(n=109) (n=185) (n=2398) (n=733) F Size
Bedtime (h) 10:032 (1.27) 9:51°(1.15) 9:13¢(1.20) 8:41¢(1.25) 149.95™  0.16
Sleep onset latency (min) 25.38° (17.60) 24.00° (16.81) 20.03°(12.13) 18.32°(12.41) 24.62**  0.04
Number of night wakings 1.932(0.96) 1.81°(0.87) 1.52¢(0.76) 1.52¢(0.78) 27.30™*  0.03
Duration of night wakings (min) ~ 17.222 (39.15) 12.04°(25.52) 6.72°¢(16.85) 6.38°(18.43) 20.54™*  0.03
Nighttime sleep (h) 9.47°(1.23) 9.382(1.22) 9.98"(1.08) 10.17¢(1.17) 529.71*  0.07
Total sleep time (h) 10.912(1.42) 10.9720 (1.41) 10.992° (1.14) 11.11°(1.17) 3.20*  0.004

Column means with the same letters are not significantly different (Duncan’s post hoc test). *P < 0.05. ***P < 0.001.

No Bedtime Routine Bedtime Routine

(including problems of hyperactivity, attention deficit, or dif-
ficult behaviors) than those without a bedtime routine (10.1%
versus 17.9%, respectively), x> = 28.56, P < 0.001. A dose-
dependent relationship between daytime behaviors and a
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bedtime routine was again found (never = 22.9%, one to two
times/w = 18.4%, three to four times/w = 16.3%, five to six
times/w = 11.9%, and every night = 9.1%), %* = 35.10, P < 0.001.
Similarly, parents who reported having a bedtime routine for
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Table 4—Percent parent-defined sleep problem by frequency of current bedtime routine.
1-2 3-4 5-6
Never times/week times/week times/week Every Night 1
Infants/toddlers 42.7 49.1 39.7 285 23.3 124.12*
Preschoolers 385 427 317 19.1 14.9 251.81*
*P <0.001.

their child as an infant were less likely to report current be-
havior problems (10.1%) than those without a routine during in-
fancy (15.7%), ¥* = 13.70, P < 0.001. The relationship between
having a routine as an infant and a current routine was again
dose-dependent, with decreasing report of behavior problems
with institution of a bedtime routine at an early age (infant
no/current no = 19.9%, infant yes/current no = 14.6%, infant
no/current yes = 12.6%, and infant yes/current yes = 8.9%),
x*=30.59, P <0.001.

DISCUSSION

The results of this study suggest that having a consistent
nightly bedtime routine is associated with better sleep in young
children, as manifested in earlier bedtimes, shorter sleep onset
latency, decreased wakefulness after sleep onset, more total
sleep, and decreased parent-perceived sleep problems, as
well as report of decreased daytime behavior problems. The
frequency of having a bedtime routine is also important and
demonstrates a dose-dependent relationship, with better sleep
outcomes associated with the more nights a week that a routine
is implemented. Furthermore, instituting a bedtime routine
during infancy also demonstrates a dose-dependent relation-
ship in sleep outcomes at a later age, with those having a bed-
time routine as an infant and later in childhood demonstrating
the best sleep and behavioral outcomes, although it is not as-
sociated with parental report of a current sleep problem.

This is the first study that we know of that demonstrates that
there is a dose-dependent relationship between bedtime rou-
tines and better sleep outcomes. As discussed earlier, previous
studies have noted a relationship between bedtime routines
and sleep outcomes. In one study of 5,006 infants and toddlers,
a bedtime routine was found to negatively predict night wak-
ings and positively predict longest continuous sleep period.?
Another study found that for children ages 3 to 10 y, but not
for the younger infants and toddlers, that those with a consis-
tent bedtime routine were reported to obtain more sleep.”* A
final study noted that instituting a bedtime routine for infants
and toddlers resulted in improved sleep, both at bedtime and
throughout the night, compared to controls.” It is important
to note that these relationships were found in our study across
all age groups, including infants, toddlers, and preschoolers,
and also were found in a large global sample representing di-
verse cultures. However, in a few instances sleep outcomes
were slightly better for those who “never” have a sleep routine
compared to those with a bedtime routine just one to two times
per week, although both scenarios resulted in the poorest out-
comes for all variables. It may be that such inconsistency in
instituting a bedtime routine results in more disturbed sleep,
although this finding was apparent for only a few variables.
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Similarly, for older children, instituting a bedtime routine as
an infant predicted better sleep outcomes in later ages, but our
findings suggest that having a current routine is what is most
important.

Interestingly, not only was having a bedtime routine associ-
ated with earlier bedtimes and shorter sleep onset latency as
would be expected, but it was also associated with a decrease
in night wakings. Thus, there is a question as to the mecha-
nism for the association between bedtime routines and overall
improved sleep. One possibility may be that bedtime routines
in and of themselves are beneficial, decreasing bedtime stress
(e.g., separation stress, fears) and arousal levels that affect both
bedtime and throughout the night. Another possibility is that
bedtime routines are a marker of overall parent behavior man-
agement, with those parents having a regular bedtime routine
more likely to engage in other positive sleep practices, such as
early bedtimes, encouragement of independent sleep, and en-
gaging in parental limit-setting. Other studies have shown that
daily routines are efficacious in decreasing overall behavior
problems." Lack of a consistent bedtime routine may also be
a marker of chaotic households, which would also have an ef-
fect on bedtimes and sleep duration. There is support for this
hypothesis, given that there was significantly higher variability
for all sleep measures for those with less frequent bedtime rou-
tines. Finally, a child with an easy temperament, who is more
likely to be able to self-regulate and self-soothe, may also be
more compliant with a bedtime routine. In contrast, a child
with attention-deficit/hyperactivity disorder or a disruptive be-
havior disorder could affect the ability for parents to success-
fully implement routines at bedtime.

It is important to emphasize that all these associations be-
tween bedtime routine and sleep measures were found while
controlling for the child’s age and maternal education. Higher
maternal education has been linked to higher socioeconomic
status and increased parenting skills and knowledge.?*** Fur-
thermore, higher education and socioeconomic status have
been linked to higher adoption of bedtime routines and better
sleep.*® The fact that, in our study, the links between bedtime
routines and sleep outcomes remain valid after controlling for
maternal education supports the interpretation that there are
underlying basic, perhaps physiological, links between these
domains. Although causal interpretation cannot be made
from our correlational findings, intervention studies strongly
support the causal link between bedtime routines and sleep
outcomes.'?

There are a number of limitations to this study. First, this
study was based on parental report without an objective mea-
sure of sleep, such as actigraphy. Future studies should in-
clude such additional measures. Second, there may have been
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perceptual differences in the interpretation of what constitutes
a consistent bedtime routine that may have affected the results.
Furthermore, asking about whether a bedtime routine was insti-
tuted during infancy relied on parental report of past behaviors,
and there may be biases in recall. That is, parents of children
with current sleep problems may report lack of routines in the
past, although this may not be the case. However, if biased
recall was an issue it is unlikely that such dose-dependent out-
comes would have been observed. To further test this question,
longitudinal studies should be conducted to eliminate the pos-
sibility of biased recall. An additional limitation was that the
mothers were not asked about the specifics of their bedtime
routine, so we are not able to comment on whether any bedtime
routine would be associated with improved sleep or whether
there are specific aspects of a routine that may result in better
outcomes, such as inclusion of a bath (which may affect core
body temperature). Further evaluation of specific components
of bedtime routines would help elucidate whether there are
specific aspects that are associated with more or less improve-
ment in sleep. Finally, as with all Internet-based surveys, the
cohort in this study is skewed toward higher education but was
likely consistent across all countries and we believe that we ob-
tained similar segments of the population within each country/
region. In addition, these results are likely not representative
of all families within each country. We expect that this sample
represents more urban-based populations, especially in the
predominantly Asian countries, given the need for internet ac-
cess to participate.

Overall, this study found that a consistent nightly bedtime
routine is associated with better sleep outcomes in infants, tod-
dlers, and preschool-aged children. Furthermore, there appears
to be a dose-dependent relationship, in that the more often a
bedtime routine occurs the better the outcomes, and instituting
it early on during infancy results in better outcomes at an older
age. The recommendation of a consistent bedtime routine can
be easily adopted by pediatric providers. There appears to be
no negative cost to a bedtime routine, and such a recommenda-
tion is a simple message that parents can easily implement and
one that requires minimal practitioner time.
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