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Abstract

Sleep disturbance is common in children with autism, resulting in a great need for effective
treatments. To evaluate treatments for sleep disturbance in this population, it is critical to
understand the relationship between measures of sleep captured by parent report and objective
measures. The Children’s Sleep Habits Questionnaire (CSHQ) and actigraphy-measured data from
80 children with autism and sleep onset delay were evaluated. Reported problems with sleep onset
delay were concurrent with sleep duration problems in 66% of children, night wakings in 72% of
children, and bedtime resistance in 66% of children; 38% of children were reported to have
problems with all CSHQ insomnia domains. Actigraphy-measured sleep duration was correlated
with estimates using CSHQ-reported bed and wake times.

Autism spectrum disorder (ASD) is characterized by impairments in social communication
and social interaction as well as the presence of restricted and repetitive behavioral patterns.
(American Psychiatric Association 2013) Within this definition, the severity of clinical
presentation is quite variable and many individuals present with a number of comorbidities,
endophenotypes, and biomarkers. (SCHAIN and FREEDMAN 1961; Fombonne et al. 1999;
Gottesman and Gould 2003; Mulder et al. 2004; Tuchman and Cuccaro 2011) Sleep
difficulties, in particular insomnia, are commonly observed comorbidities in patients with
ASD and prevalence estimates range from 50-80%. (Couturier et al. 2005; Krakowiak et al.
2008; Goldman et al. 2009; Sivertsen et al. 2012) Children with ASD often have attention
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deficit hyperactivity disorder and irritability which are symptoms commonly seen in
individuals with sleep deprivation (Gozal 1998; Maquet 2001). As such, sleep disturbances
may further impede children with ASD, having detrimental effects on cognitive development
and daily functioning. (Wiggs and Stores 2004; Souders et al. 2009) In addition, poor sleep
in children with ASD has been shown to severely affect the entire family. (Wiggs and Stores
2004; Meltzer 2008; Souders et al. 2009)

Defining sleep status can be challenging in study populations such as children with ASD
who have limited sleep-related data available. Epidemiological data on sleep behaviors and
sleep quality in individuals with ASD have been largely derived from parent report. It is not
clear how parent reports of different sleep behaviors relate to each other in children with
ASD. The majority of sleep-related information available in the large, public ASD databases
is limited to the Children’s Sleep Habits Questionnaire (CSHQ). (Owens et al. 2000) The
CSHQ, a widely used and validated instrument, is based on parent report and may differ
from objective measures of a sleep disturbance in a child with ASD.

Children with ASD may have difficulty tolerating polysomnography (PSG), considered the
“gold standard” for objective sleep measurements, due to tactile sensitivities and the novel
environment of a sleep laboratory. Actigraphy, on the other hand, provides a significant
advantage to PSG in that it can easily be conducted at home, and allows measurement of
night-to-night variability. (Mindell et al. 2006) To better understand how parent reporting of
sleep problems relates to objective measures, we evaluated how sleep variables from the
CSHQ related to actigraphy measurements of the corresponding sleep behavior.

As with many other behavioral phenotypes, the environment can substantially influence
expression of sleep-related traits. (Brescianini et al. 2011; Moore et al. 2011; Sletten et al.
2013) Behavioral causes of insomnia are particularly important for understanding sleep
difficulties in ASD as the behavioral deficits associated with ASD likely impede the
establishment of good sleep habits (e.g., difficulty with transitions). (Malow et al. 2013)
Previous studies have shown that implementation of behavioral therapies, such as teaching
parents of children with ASD to practice strategies which promote sleep, are useful to
improving insomnia in pediatric populations. (Reed et al. 2009; Kelly et al. 2013; Malow et
al. 2013; Meltzer and Mindell 2014) However, there are limited data evaluating whether
educating parents about sleep might also improve the accuracy of parent report.

The aim of the present study was to determine the relationship of parent-reported insomnia
domains on the CSHQ to each other, and to actigraphy. Furthermore, we were interested in
determining if parent sleep education could improve the relationship between parent report
and actigraphy. Our goal was to understand the information provided by the CSHQ in large
sleep and autism datasets that lacked objective data.

Dataset Demographics

The sample of 80 individuals was described in previously published work, and their
demographics are included in Table 2 in the Results section of this previous work. (Malow et
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al. 2013) Briefly, the previous study was conducted among parents and their children with
autism spectrum disorders who were participating in the Autism Speaks Autism Treatment
Network (AS ATN). The study was funded by the Autism Intervention Research Network on
Physical Health (AIR-P), and families were recruited at three AS ATN sites. Institutional
Review Board approval was received at all three sites and all parents of children provided
informed consent. Study inclusion criteria was as follows: age 2-10 years, DSM-IV-TR
diagnosis of ASD (American Psychiatric Association 2000) study was conducted prior to
DSM-5 (American Psychiatric Association 2013) by a clinician with expertise in ASD,
confirmation of ASD diagnosis by the Autism Diagnostic Observation Schedule, (Lord et al.
1989) and sleep onset latency of =30 min on at least three nights per week based on parent
report. Sleep onset latency of =30 min was confirmed by 14 days of actigraphy. Children
with other sleep difficulties in addition to sleep onset delay (e.g., night wakings, short sleep
duration, bedtime resistance) were included. Children were excluded if they had untreated
medical and/or behavioral comorbidities that affect sleep (e.g., sleep apnea, epilepsy,
gastrointestinal reflux disease, and depression). (Reynolds and Malow 2011; Malow et al.
2013) The final dataset was 80% male and 79% self-reported white ancestry. The parents of
all children received sleep education, either in an individual or group format. (Malow et al.
2013) This sleep education included information about (1) Daytime and evening habits that
contribute to good sleep patterns, (2) Appropriate timing of sleep, (3) Visual schedules to
promote sleep, and (4) Healthy interactions when their children awakened during the night.
The details of this sleep education program are available in Table 1 of that publication.
(Malow et al. 2013)

Evaluation of Parent-Reported Insomnia Traits on the Children’s Sleep Habits
Questionnaire

The CSHQ is a validated parentally-completed questionnaire that has been used to examine
sleep behavior in toddlers, preschool and school-aged children with a variety of conditions,
including ASD. (Goodlin-Jones et al. 2008; Malow et al. 2012) Subscales of the CSHQ
measure insomnia-related dimensions such as bedtime resistance (BR), sleep anxiety, sleep
onset delay (SOD), sleep duration (SD), and night wakings (NW), as well as other
dimensions such as daytime sleepiness, sleep disordered breathing, and parasomnias. The
CSHQ was included as a parent-reported measure due to its wide use in the ASD literature,
and because we felt that some of the domains it measured, such as bedtime resistance, were
important aspects of sleep behaviors not captured by actigraphy. In addition, we wanted to
ensure that we also measured insomnia-related dimensions captured by actigraphy from the
parent perspective. The CSHQ was scored by applying a scale of 1-3 (1 = rarely, 0-1 times a
week; 2 = sometimes, 2—4 times a week; 3 = usually, 5-7 times a week) to each of the 33
questions on the CSHQ, following the recommendations of Dr. Owens (personal
communication) and our prior work.

Parent responses on the CSHQ were evaluated with a focus on whether or not the child had
problems with sleep duration, night wakings, and/or bedtime resistance, in relation to sleep
onset delay. To visualize the overlap in CSHQ problems reported prior to sleep education,
eulerAPE 3.0 (www.eulerdiagrams.com) (Micallef and Rodgers 2014) was used to plot Venn
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diagrams indicating the number of individuals with sleep onset delay also having problems
reported in: 1) sleep duration, 2) night wakings, and 3) bedtime resistance.

Comparison of Parent-Reported and Actigraphy-Measured Sleep Traits

Complete details describing actigraphy and sleep diary data collection are provided in our
previous work. (Malow et al. 2013) Briefly, all children wore AW Spectrum Actiwatches®
(Philips Respironics, Bend, OR) for 14 days of data collection. Four weeks after the parents
received sleep education, an additional 1-2 weeks of actigraphy data were collected
(mean=12.2+/-3.1 days).

CSHQ subscale item scores (i.e., SOD, SD, and NW) and questions of interest to insomnia
that were measurable via actigraphy were compared to determine the consistency of parent
report in relation to actigraphy. Subscale scores from the CSHQ were calculated based on
the work of Owens et al (2000). The rationale for including these subscale scores, rather
than focusing on total CSHQ scores, is to provide specific information regarding the types of
sleep problems a child was having. The subscale item score for SOD is based on the
question asking how often the child falls asleep within 20 minutes. The subscale item score
for SD was calculated from questions asking how often the child sleeps too little, sleeps the
right amount, and sleeps the same amount each day. The subscale item score for NW was
calculated from questions asking how often the child moves to another person’s bed at night,
awakes once during the night, and awakes more than once. The comparable actigraphy
measurements were sleep latency (SL), sleep time during the night (Act ST), and wake time
after sleep onset (WASO). In addition, the subscale item score for bedtime resistance (BR)
was also included in correlations. This score is calculated from questions asking how often
the child goes to bed at the same time, falls asleep in his/her own bed, falls asleep in
someone else’s bed, needs a parent in the room to sleep, struggles at bedtime, and is afraid
of sleeping alone. The correlation structure across all traits evaluated in the dataset prior to
parent education was determined by calculating pairwise Spearman’s rank correlation
coefficients (p) in STATA 11.2. (Statacorp 2009) To allow more commensurate measures
across the evaluated CSHQ subscale item scores, the average score from all of the questions
included in each specific subscale item score was used.

To fully evaluate sleep durations, in addition to the SD subscale item score from the CSHQ,
we also included quantitative data related to the total amount of sleep reported and measured
for each child. It is notable that the question on the CSHQ asking about the child’s usual
amount of sleep each day includes any time spent napping. As such, if the child takes naps
during the day, this estimate of sleep duration may not reflect night-time sleep as measured
by actigraphy. Therefore, a total amount of time slept during the night was calculated using
parent-reported weekday bedtimes and waketimes obtained from the CSHQ (Bed/Wake).
Bedtimes and waketimes during the week were chosen rather than weekend times as
weekday times should better represent the normal routine of the child. The specific questions
asked in the original CSHQ were “What is the child’s usual bedtime?” and “What is the
child’s usual wake time?”. In the version of the CSHQ which was used for this study (AS
ATN version), the corresponding questions were worded slightly differently: “During the
week what time does your child usually go to sleep?”, “During the week what time does
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your child usually wake up?”, “On the weekend what time does your child usually go to
sleep?”, and “On the weekend what time does your child usually wake up?”. Given that the
CSHQ question used to define ‘bedtime’ in the calculated sleep duration variable was
worded “What time does your child usually go to sleep?”, it was important to better define
whether parents were reporting on the CSHQ the time they put their child to bed, or the time
the child actually fell asleep. To address these questions, paired t-tests were conducted
comparing bedtimes reported on the CSHQ question to bedtimes recorded with sleep diaries/
actigraphy event markers. Bedtimes reported on the CSHQ were similarly compared to the
actigraphy-measured times of sleep onset.

While all children were reported by their parents to have a sleep latency of =30 min at least
three nights per week, not all children were reported by their parents to have sleep onset
delay as a problematic behavior on the CSHQ. Actigraphy measurements in children whose
parent indicated the corresponding behavior (SOD, SD, and NW) was a problem on the
CSHQ were compared to measurements in children who did not have a reported problem by
performing Wilcoxon rank sum tests in STATA 11.2. To ensure that the child’s age had no
effect on parent reports of sleep problems, ordered logistic regression was conducted
regressing reports of problems on age in years.

Comparison of Parent-Reported and Actigraphy-Measured Sleep Traits Following Parent

Education

Results

To further evaluate changes in the relationship between parent report and actigraphy with
regard to parent sleep education, correlations between CSHQ responses and actigraphy
measurements taken after the sleep education intervention were also examined. In addition,
Wilcoxon ranks sum tests were conducted as described above on data collected following
parent education.

Parent-Reported Sleep Problems Related to Sleep Onset Delay

Sleep onset delay was the most frequently reported sleep problem in the evaluated dataset
(65 children; 81%) which focused on ascertaining individuals with this particular sleep
disturbance. The reason that sleep onset delay was not reported to be a problem in 100% of
children was because inclusion in the study was based on parent report of sleep onset delay
of 30 minutes or greater for 3 or more nights in a week, even if sleep onset delay was not
considered to be a problem. Problems with sleep onset delay were concurrent with problems
with sleep duration in 44 out of 65 children, night wakings in 47 out of 65 children, and
bedtime resistance in 43 out of 65 children. Many children (48 out of 65 children) were
reported to have problems in more than one behavior concurrent with sleep onset delay.
Twenty-five children were reported to have problems with all insomnia-related sleep
variables (Figure 1a). With sleep education, reported problems with sleep onset delay
improved for a majority of children (48 children; 74%). See Figure 1b for diagram of
remaining problems. Only 17 children (26%) were reported to have problems with sleep
onset delay following treatment. See Figure 1c for diagram of remaining problems.
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Relationship Between Parent Report and Actigraphy

Sleep durations that were calculated using parent-reported weekday bedtimes and waketimes
were correlated (p=0.30, p=0.008) at baseline with actigraphy-measured nighttime sleep
durations (Table 1a). Following sleep education, the correlation was p=0.46, p<0.00001
(Table 1b).

CSHQ-reported bedtimes were not different from bedtimes that were derived using sleep
diaries and event markers accompanying actigraphy records. In contrast, CSHQ-reported
bedtimes were different from actigraphy-measured times of sleep onset (p 0.001). CSHQ
subscale item scores for sleep onset delay were not correlated with actigraphy-measured
sleep latency prior to parent education but were following treatment (p=0.43, p=0.0001)
(Table 1).

Age was negatively correlated with bedtime resistance both before (p=-0.37, p=0.0008) and
after parent education intervention (p=—0.45, p<0.00001) with the younger children having
more bedtime resistance. After treatment, age was also negatively correlated with CSHQ
subscale item scores for night wakings (p=—0.23, p=0.04), and actigraphy-measured
nighttime sleep durations (p=—0.26, p=0.02).

The child’s age was not associated with the parent reporting a problem on any of the CSHQ
questions evaluated (p=0.08). Parent reports on the CSHQ of problems in any evaluated
sleep trait were not associated with differences in the actigraphy measurements of the
comparable behaviors at baseline. Following treatment, problems reported on the CSHQ
related to sleep onset delay and night wakings were indicative of differences in actigraphy-
measured sleep latency and wake time after sleep onset (Table 2).

Discussion

In this study, we observed that sleep durations estimated using parent-reported bedtimes and
waketimes were related to the corresponding actigraphy measurements. This finding
suggests that the amount of sleep calculated from parent report can be used to estimate sleep
duration in samples where objective measurements are not available. Furthermore, following
sleep education, this parent report of sleep duration showed an even stronger correlation
with actigraphy measurements. In addition, reports of sleep onset delay on the CSHQ were
more closely related to the objective measurements of this behavior following treatment.

Parents no longer reporting problems with SOD more frequently reported improvements in
bedtime resistance compared to reports of improvements in either sleep duration, or night
wakings. This suggests that when a child is less likely to struggle with the bedtime routine,
there is less delay in sleep onset. Furthermore, in general, when sleep onset latency was no
longer reported to be a problem, problems with sleep duration and night wakings were also
no longer reported.

Estimating sleep durations using parent-reported weekday bedtimes and waketimes from the
CSHQ appears to be more similar to the corresponding actigraphic measurements than either
parent reports of specific problems or CSHQ subscale items scores for SD, SOD and NW.
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Given that the parent has received sleep education, this CSHQ-derived measure of total sleep
time in children with ASD appears to be even more consistent with actigraphy
measurements. This calculated variable from the CSHQ should be useful for future research
studies of sleep duration in ASD.

Further, parent responses to the CSHQ question “During the week what time does your child
usually go to sleep?” were more comparable to sleep diary and actigraphy event markers
indicating bedtime than to actigraphy-measured times of sleep onset. This suggests that
parents were reporting the child’s bedtime in response to this CSHQ question rather than
trying to estimate the time the child actually fell asleep.

Prior to treatment with sleep education, parents reporting problems (vs. no problems) related
to CSHQ-measured sleep traits were not associated with differences in the actigraphy
measurements of the comparable behaviors. However, after sleep education, parent report of
problems with sleep onset delay on the CSHQ were associated with differences in
actigraphy-measured sleep latency when compared to children whose parent did not report a
problem with the child falling asleep. This further suggests that sleep education improves the
reliability of parent report of sleep onset delay in relation to actigraphy.

Of note, prior to sleep education, age was not correlated with CSHQ night wakings or
actigraphy-measured sleep duration but following treatment age was negatively correlated
with both. It is possible that prior to treatment there was more statistical variability in the
data related to these traits and that implementing sleep education helped reveal a true
relationship between age and these sleep traits, with younger children having more night
wakings and longer sleep durations. This finding is consistent with a prior report. (Goldman
etal. 2012)

Surprisingly, parents reporting problems with children sleeping too little showed comparable
sleep durations, as measured by actigraphy, to children whose parents did not report a
problem with sleeping too little. Sleep education did not affect these findings. This indicates
that parents of children with ASD may vary in expectations-- some may feel that shorter
sleep duration is a symptom of ASD that cannot be altered while others may expect their
child with ASD to meet the sleep duration norms established for children of typical
development. More study will be needed to better understand parent expectations regarding
sleep duration. Our findings also indicate that parent reports of problems with sleep duration
(as opposed to their reports of specific sleep and bed/waketimes) may not be useful for
accurate definitions of short sleep in this population.

Implementing sleep education strengthened the correlations between parent-reported and
actigraphy-measured sleep duration and sleep onset delay. It is likely the parents became
more facile at recording these behaviors following treatment because they were asked to
keep diaries as part of sleep education. In addition, sleep education may have helped the
child sleep more consistently with less night-to-night variability in measurements leading to
greater accuracy on the part of the parents. Deciphering the effects of environmental risk
factors from that of other risk factors (e.g., genetic, biological) will lead to an understanding
of how insomnia relates to ASD and help identify individuals of interest to treatment studies.
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In the current study, sleep education may have helped identify children having underlying
biological issues affecting sleep patterns and, as a result, more consistent expression of
insomnia-related traits compared to children whose sleep patterns are largely impacted by
external factors and have more variable expression of insomnia. It is also possible that lack
of response to behavioral interventions potentially identifies unique subsets of individuals
with ASD that harbor a greater load of underlying risk factors and may require a
pharmacological intervention.

While there are no finite amounts of sleep that are considered ideal for individuals with
ASD, there are guidelines that have been established for children with typical development.
Several studies have used a definition of short sleep that was based on sleep durations of less
than the 10t percentile for reported norms by age. (Nixon et al. 2008; Owens et al. 2008;
Paavonen et al. 2009; Pesonen et al. 2010) Based on this definition, short sleepers with
typical development have previously been defined using cutoffs of <10 hours for children
age 3 to 5.9 years, and <9 hours for children age 6 to 12.9 years. (Owens et al. 2008;
Pesonen et al. 2010) The majority of children with ASD evaluated in the current study meet
these criteria for short sleep duration, at least according to the standards for children of
typical development. The average sleep duration measured by actigraphy in this report was
8.2hrs £ 1hr for children age 2 to 5.9 years, and 7.9 hours +0.5 hr for children age 6 to 12
years.

Parent report provides information regarding sleep duration that is related to sleep duration
measured with actigraphy. This indicates that, in the absence of objectively-measured sleep
duration data, parent-reported sleep durations derived from bedtimes and waketimes
collected via the CSHQ provide estimates of total sleep time that are consistent with
actigraphy measurements. Furthermore, the relationship between parent report and objective
measures is strengthened after parents receive sleep education. To fully understand the
usefulness of parent report, it will be necessary to further evaluate this relationship using
objective measurements taken in larger ASD datasets, focusing on children with comorbid
insomnia.
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a. Baseline with SOD b. Post treatment with improved SOD (n=48):
(n=65) remaining problems

c. Post treatment with SOD (n=17)

Figure 1. Overlap in Insomnia-related Problems Reported on CSHQ
Shown are Venn diagrams plotting a) at baseline, the number of individuals in the dataset

having problems with sleep onset delay for whom a parent reported other problems related
to insomnia on the CSHQ (4 of the 65 children had no problems in addition to SOD), b)
after sleep education, the number of individuals with other insomnia problems for whom a
parent no longer reported problems with SOD (33 of the 48 children were no longer reported
to have any problems), and c) after parent education, the number of individuals with other
insomnia problems for whom a parent still reported problems with SOD (2 of the 17
children had no problems in addition to SOD). SOD=sleep onset delay, SD=sleep duration,
NW=night wakings, BR=bedtime resistance.

Behav Sleep Med. Author manuscript; available in PMC 2017 November 01.



Page 12

Veatch et al.

"19su0 daa|s Jalje awiy axem painseawl-Aydelbnoe=0SwM ‘Aousie] das|s painseaw-Aydelbioe="1s ybiu ye awil das|s painsesw -Aydesbnoe=1g

10V ‘SaWI} 8xeM pue Sawinpaq Aepxaam paliodal Wouy pajenafes uoijeinp desjs=axyeA/peg ‘oeasans sburyem Jubiu HHSI=MN ‘0]easqns uoneinp desjs OHSD=AS ‘01easqns Aejap 1esuo desjs OHSI=A0S

00T  220- 8z0- v2°0 IT0 200 0Z0-  OSVM
00T 120~ yT°0- 900- £&20  €Y0 s Ayde 1oy
00T w0 800- ¢T0- ¥00 IS pY
00T 0T'0- &20- 600- 9Xem/ped
00T I€0  9T0 MN
OHSO
00T  Ir0 as
00T aos
OSYM dOS Bawildssis aYem/ped  MN as dos  s|gelreA
Ayde Bioy OHSO 804Nn0S
q
00T 600 r0- 220 GT0 L00- 8Z0-  OSVM
00T GE0- 0Z'0- G00- STO0  9T0 S Ayde By
00T 0€0 900- €T0- 900 1S Y
00T 00 0r0- S§Z0- ®fem/ped
00T 00 €70 MN
OHSO
00T  6T0 as
00T aos
OSYM QdOS awilde|s aYem/ped  MN as dos  s|gelrep
Ayde 16110y OHSD 90In0S
e

's10da) BLINAXRM/BWIPAY W) Pare|nojed

sawn daajs OHSD/(uoneinp dasys) swn deajs painseaw-Aydesbnoe pue Aejap 19suo des|s OHSD/AduUBIR] das|s painseaw-Aydelbnoe 10} sanjeA uoleonpa
-31d uey pale|a1109 A|BUOIIS B810W 8J9M SBN|BA UOITEINPE-1S0d "UCIIUBAIBIUI UoIeaNnpa uased Jo uoirejuswaldwi Jaye (q 1o o} joud (e pa1ds|jod aiam
elR@ "SO1jell pjog ul paredlpul ale (Go'0>d) suone|aiiod wealiubis ‘suswainseaw Aydesbnoe 03 1odal Jusied Buliedwod suoie|a1109 oyl s, uewieads

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

21NN IS UOIRR 110D BleQ 039S

Author Manuscript

Behav Sleep Med. Author manuscript; available in PMC 2017 November 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Veatch et al. Page 13

Table 2

Comparison Between CSHQ and Actigraphy.Results testing the null hypothesis that there is no difference
between actigraphy measurements for children whose parents did not report a problem in the corresponding
behavior compared to those whose parents did report a problem. Measurements that were significantly
different when the parent reported the behavior as a problem are indicated in bold italics. Following parent
education, actigraphy measurements of SL and WASO were significantly different based on whether or not the
parent reported a problem with sleep onset delay and night wakings (i.e. awaking more than once during the
night).

CSHQ Question Reported asa Problem (subscale) | Actigraphy Measure min (sd) | p-value

Before Parent Education (Baseline)

Yes Act SL=59.91 (27.27)

“falls asleep in 20 min.” (sleep onset delay) 0.0618
No Act SL=50.77 (35.94)
Yes Act ST=483.29 (54.95)

‘sleeps too little” (sleep duration) 0.4364
No Act ST=490.00 (45.43)
Yes Act ST=486.52 (51.09)

‘sleeps the right amount’ (sleep duration) 0.8707
No Act ST=485.58 (51.81)
Yes Act ST=480.21 (48.03)

‘sleeps same amount each day’ (sleep duration) 0.3791
No Act ST=488.42 (52.78)
Yes WAS0=64.42 (23.29)

‘moves to other’s bed in night’ (night wakings) 0.3247
No WAS0=60.32 (27.14)
Yes WAS0=63.43 (24.76)

‘awakes once during night’ (night wakings) 0.5066
No WAS0=59.59 (27.19)
Yes WAS0=63.80 (26.63)

‘awakes more than once’ (night wakings) 0.6377
No WASO0=60.09 (24.95)

After Parent Education (Treatment)

Yes SL=53.87 (23.77)
“falls asleep in 20 min.’ (sleep onset delay) 0.0003
No SL=35.65 (18.06)

Yes Act ST=481.20 (51.93)

‘sleeps too little” (sleep duration) 0.5236
No Act ST=486.13 (48.79)
Yes Act ST=476.71 (33.37)

‘sleeps the right amount’ (sleep duration) 0.4955
No Act ST=485.68 (50.90)
Yes Act ST=466.50 (24.85)

‘sleeps same amount each day” (sleep duration) 0.0858
No Act ST=487.55 (51.70)
Yes WASO0=61.21 (32.86)

‘moves to other’s bed in night’ (night wakings) 0.9303
No WASO0=58.15 (24.20)
Yes WAS0=63.49 (22.79)

‘awakes once during night’ (night wakings) 0.3155
No WASO0=57.23 (26.75)
Yes WAS0=60.09 (25.67)

‘awakes more than once’ (night wakings) 0.0407
No WASO=55.22 (25.17)

sd=standard deviation, Act SL=sleep latency, Act ST=actigraphy sleep time, WASO=wake after sleep onset.
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