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Abstract
Objectives—A large percentage of children with autism spectrum disorders (ASD) have bedtime
and sleep disturbances. However, the treatment of these disturbances has been understudied. The
purpose of our study was to develop a manualized behavioral parent training (BPT) program for
parents of young children with ASD and sleep disturbances and to test the feasibility, fidelity, and
initial efficacy of the treatment in a small randomized controlled trial (RCT).

Participants and methods—Parents of a sample of 40 young children diagnosed with ASD
with an average age of 3.5 years were enrolled in our study. Participants were randomized to
either the BPT program group or a comparison group who were given nonsleep-related parent
education. Each was individually administered a 5-session program delivered over the 8-week
study. Outcome measures of feasibility, fidelity, and efficacy were collected at weeks 4 and 8 after
the baseline time point. Children’s sleep was assessed by parent report and objectively by
actigraphy.

Results—Of the 20 participants in each group, data were available for 15 participants
randomized to BPT and 18 participants randomized to the comparison condition. Results
supported the feasibility of the manualized parent training program and the comparison program.
Treatment fidelity was high for both groups. The BPT program group significantly improved more
than the comparison group based on the primary sleep outcome of parent report. There were no
objective changes in sleep detected by actigraphy.

Conclusions—Our study is one of few RCTs of a BPT program to specifically target sleep
disturbances in a well-characterized sample of young children with ASD and to demonstrate the
feasibility of the approach. Initial efficacy favored the BPT program over the comparison group
and suggested that this manualized parent training approach is worthy of further examination of
the efficacy within a larger RCT.
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1. Introduction
Children with autism spectrum disorders (ASD), characterized by deficits in the
development of communication and social behaviors as well as the presence of restricted
and stereotyped patterns of behavior, often present with considerable sleep problems [1-4].
Based primarily on parent-completed measures, 44% to 83% of children with ASD
experience some type of sleep problem, and this finding is regardless of cognitive
functioning levels [2,5-12]. The most frequently identified sleep problems primarily are
dyssomnias, including delayed sleep onset, difficulty maintaining sleep with night
awakenings, early morning awakening, and decreased total sleep time (TST), as well as
bedtime resistance and difficulties with sleep associations [11]. In addition to parent-
completed measures, a few studies also have included actigraphy as an objective assessment
to measure children’s sleep patterns. Actigraphy is a reliable objective method for measuring
sleep-wake patterns, including timing, continuity, and sleep duration, which can be used in
the home. Although actigraphy data and parent-completed questionnaires have not always
been consistent, actigraphy data have reflected sleep disturbances in children with ASD,
particularly when compared to their typically developing counterparts [13-15].

The past 50 years of sleep research have demonstrated the essential need for adequate sleep.
Sleep plays a significant role in early maturational processes and is considered a critical
activity of the brain in the early years of maturation [16-18]. With evidence of the
relationship between sleep and learning and memory in humans coupled with animal
research, there is strong evidence that sleep plays a vital role in enhancing brain plasticity
[19-23]. A lack of adequate sleep has been shown to adversely impact cognitive functions
(i.e., memory consolidation, learning acquisition, attention, executive functioning, brain
maturation) [18,19,22-26], as well as daytime behavioral adjustment, and temperament
regulation [26-28]. Improving sleep is a priority and perhaps more so in young children with
ASD in whom development has already been compromised. In view of the detrimental
effects of inadequate sleep on cognitive and daytime behavioral adjustment, addressing
sleep disturbances early in life is imperative for these children to maximally benefit from
therapies targeting core deficits of ASD. Moreover, improving young children’s sleep has
the potential to decrease parental stress and improve family functioning.

In light of the lack of safety and efficacy data associated with the use of medication to
address sleep problems in young children [29], behavioral interventions for sleep
disturbances have been more broadly recommended in pediatrics [30]. However, the
behavioral treatment literature specific to sleep and bedtime problems in children with ASD
has primarily been limited to small-case or single-subject design studies. These interventions
have borrowed from those demonstrated in general pediatrics but with adaptations for those
with ASD and other developmental disorders and include establishment of routines,
environmental modifications, sleep restriction, extinction and reinforcement procedures, and
scheduled awakenings.

These single-subject studies have paved the way for the next level of empirical testing, as
outlined in guidelines developed by a National Institute of Mental Health work group,
recommending the need for randomized controlled trials (RCTs) [31].
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There have been a few exceptions to the single-subject studies. These exceptions include an
earlier study conducted on an inpatient unit that evaluated the use of a faded bedtime with
response cost protocol to target bedtime resistance, delayed sleep onset, and night and early
morning awakenings in 14 participants between the ages of 4 and 14 years [32]. Five of
these participants had ASD. Outcomes included sleep diary data and direct observation data,
as the study was completed on an inpatient unit. Wiggs and Stores [33] and Montgomery et
al [34] published 2 small RCTs of children with various disabilities, including some children
with ASD. The first study included 7 out of 30 children with ASD [33] and the second larger
study included 21 children out of a total of 66 participants with ASD [34]. The behavioral
parent training (BPT) intervention was developed and evaluated in the first RCT against a
waitlist control group [33]. Improvements in this study were seen in the BPT intervention,
based on the parent-completed sleep questionnaire but not on actigraphy variables. BPT was
then evaluated in a RCT by Montgomery et al [34]; in this study, BPT was compared to
either a control group or a “bibliotherapy” approach in which parents were provided
education materials to read independently. Children in both treatment groups improved
based on parent-completed questionnaire. Actigraphy was not used in this study. A major
shortcoming of these RCTs was the variability of disabilities and the lack of specificity by
which these disabilities were diagnosed.

More recently, a 5-session parent sleep education program by Reed et al [35] was delivered
to small groups of 3 to 5 families (a total of 20 families participated) to improve sleep in
children ages 3 to 10 years with ASD. This parent sleep education program provided a
chance for individualized input from a parent educator and demonstrated improvements on
both parent-completed questionnaires and actigraphy, but this study did not include a control
group. In the most recent study to our knowledge, Cortesi et al [36] conducted a study of
children ages 4 to 10 years with ASD comparing the efficacy of a 4-session BPT plus
melatonin, BPT alone, melatonin alone, and placebo. The behavioral intervention was
modeled after 2 earlier studies [34,37]. In this large 12-week RCT (N=134), significant
improvements were seen with the use of melatonin, behavioral treatment, and combined
treatment with a trend towards the combined group being superior. Outcomes included both
a parent-completed sleep questionnaire and actigraphy. The study included a parent-reported
measure of adherence asking parents how often they used the behavioral procedures.
Participants were required to maintain at least an 80% compliance rate for implementing the
behavioral treatment and administration of the pills to continue in the trial. None of the
above studies included a measure of treatment integrity of the delivery of the intervention.

Our study aimed to forward this line of inquiry and is in keeping with the model already
mentioned on the development of manualized psychosocial interventions in ASD [31]. After
developing a manualized BPT program, we conducted a small RCT to test the feasibility and
fidelity of the treatment, parent satisfaction, and initial efficacy for young children with
ASD and co-occurring sleep disturbances. Therefore, our project was seen as a second step
in this process prior to launching a more definitive test of efficacy. In our study, the BPT
program was compared to a psychoeducational program (PE) of equal intensity to control
for time and attention.

2. Methods
2.1 Design

The study was approved by the University of Pittsburgh Institutional Review Board and all
participating parents provided informed consent prior to study enrollment. Following
treatment development, we conducted an 8-week initial RCT of a parent training program to
target sleep disturbances compared to a PE program. Outcome measures were administered
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at baseline, week 4, and week 8. Measures included parent-report questionnaires and
actigraphy.

2.2. Participants
Forty-seven families with a young child between the ages of 2 to 6 years with ASD and at
least one sleep disturbance were screened for our study. Forty met eligibility criteria at time
of the screening and were enrolled and randomized. Participants primarily were recruited
from the clinical services of the Autism Center/Child Development Unit of Children’s
Hospital of Pittsburgh. Children were included in the study regardless of intellectual
functioning level. Diagnoses were established by a licensed psychologist with more than 20
years of experience in the field based on Diagnostic and Statistical Manual-IV Text Revision
[38] criteria and corroborated by both the Autism Diagnostic Interview-Revised Version
(ADI-R) [39] and the Autism Diagnostic Observation Schedule (ADOS) [40]. For purposes
of our study, sleep disturbance was defined as the presence of one or more of the following
and as occurring 5 or more nights per week: 1) bedtime resistance problems (the child
resisted going to bed or displayed disruptive behaviors at bedtime), 2) delayed sleep onset
(sleep-onset delay of one hour or more and whether or not the parent was disturbed during
that time); 3) sleep association problems (the child fell asleep in a location other than his or
her bed and was not acceptable to the parents); 4) nighttime awakenings (the child disturbed
the parent or entered into the parent’s room during the night); or 5) morning awakenings
(child’s final wakeup time was before 5:00 AM and the child disturbed the parent or entered
into the parent room). Children were excluded if there was a question of sleep-disordered
breathing, restless legs syndrome, periodic limb movement disorder, or a circadian-based
sleep disorder based on our screening assessment, given that these children could warrant a
different treatment not offered in this protocol. If there was a question of one of these
disorders, a child was first referred to the Sleep Medicine Clinic for a further assessment to
rule out these disorders.

Children with medical diagnoses associated with sleep disturbances also were excluded in
addition to children who were assessed as requiring other or more intensive intervention
(e.g., inpatient psychiatric services). No children on psychotropic medications, medications
or supplements for sleep, or medications that had sedating effects were included.
Participants were equally randomized into either the BPT or the PE program group using a
block randomization scheme with a block size of 10. For those randomized to the PE group,
all participants were invited to participate in the BPT once completing PE program.

2.3. Procedures
Following an initial screening visit to determine study eligibility, a baseline home visit was
scheduled to provide instruction on the use of the actigraph device and to assess the sleep
environment to individualize treatment. Each parent participant in the 2 groups attended 5
individually administered sessions with a trained therapist. Sessions were delivered in 60 to
90 minutes in a clinic setting. Therapists for both groups were master-trained doctoral
students or a senior doctoral–trained behavior analyst. Two of the 3 therapists were board
certified behavior analysts by the nationally recognized Behavior Analyst Certification
Board. The third therapist was supervised by the senior psychologist/behavior analyst
towards eligibility as a certified behavior analyst. Prior to taking a randomized trial case, the
therapists either had completed a training case or had shadowed a therapist. Therapists were
regularly observed by the study investigator and provided feedback.

2.4. Subject characterization measures
2.4.1. Autism Diagnostic Interview revised version—The ADI-R [39] is a structured
interview covering developmental and behavioral aspects of autism. It is administered to the
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child’s caregiver. Diagnostic assignment is made following an algorithm keyed into
Diagnostic and Statistical Manual-IV Text Revision criteria for autism. The ADI-R also
provides a dimensional measure of severity of autistic symptomatology.

2.4.2. Autism Diagnostic Observation Schedule—The ADOS [40] is an
investigator-based assessment that places the child in naturalistic social situations
demanding specific social and communication responses. Although the protocol follows
standard administration, the situations themselves are unstructured. Thus the ADOS
provides a sample of the child’s behavior in a naturalistic setting. Behaviors are coded in the
areas of social communication, social relatedness, play and imagination, and repetitive
behaviors. The ADOS was administered by research-trained clinicians. This measure was
used to corroborate clinical diagnosis.

2.4.3. Cognitive assessment—Depending on the age and functioning level of the child,
the abbreviated battery of the Stanford Binet Intelligence Scales fifth edition [41] or the
Mullen Scales of Early Learning AGS edition was administered for characterization of the
sample [42].

2.5. Outcome measures
2.5.1. Treatment fidelity checklist—Treatment fidelity was defined by 2 components:
the treatment integrity (delivery of treatment as intended) and parent adherence to the
delivered treatment. Following Waltz et al [43], all sessions were videotaped. For both the
BPT and PE programs, each session had an accompanying treatment fidelity checklist with
the session integrity and parent adherence goals. These checklists contained the essential
elements of each session and were completed by therapists during each session. Behavior
therapists rate themselves on this checklist on a scale of 0 to 2 for the goals (0=goal was not
achieved, 1=goal was partially achieved, and 2=goal was fully achieved). In addition to the
ratings, the therapist provided written comments on any ratings of 0. The score for each
session was expressed as a percentage derived from the sum of scores across all items (5–7
items/session) divided by the total possible score ×100. These checklists were modeled after
previous work by the first author [44]. Several items also were included in the checklists,
assessing parent adherence (e.g., completion of homework, implementation of recommended
strategies) and understanding of session materials through responses to activity sheets. A
random sample of 10% of each therapist’s videotaped sessions was examined quarterly for
interrater reliability of session integrity and parent adherence by an independent observer.

2.5.2. Parent Satisfaction—The Parent Satisfaction Questionnaire (PSQ) used for our
study was modified from the questionnaire developed by the Research Unit on Pediatric
Psychopharmacology Autism Network [45]. The questionnaire asked parents to rate the
quality of various elements of either the BPT or PE program and was completed at the end
of the programs. Items included the number and length of sessions, the usefulness of the
teaching tools such as video vignettes, in-session worksheets and homework, and the
helpfulness of specific elements of the 2 programs. Items were scored on either 3- or 4-point
Likert scales, with higher scores reflecting greater levels of satisfaction with the respective
programs. Total percentage scores were then calculated for BPT and PE.

2.5.3. Composite Sleep Index of the Modified Simonds and Parraga Sleep
Questionnaire—The modified version of the Simond and Parraga Sleep Questionnaire
(MSPSQ) [4,46-48] was completed by the child’s primary caregivers at baseline and at
weeks 4 and 8 for both groups. We used earlier-described conventions for determining the
Composite Sleep Index (CSI) score [33]. The CSI was calculated by assigning a score to the
frequency of targeted sleep problems: bedtime resistance (item 5), night awakening (item
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10), early awakening (item 51), and sleeping in places other than bed (item 35). In addition,
scores were assigned for the duration of sleep latency (SL) (item 6) and night awakenings
(item 12). For frequency, a score of 1 was assigned for problems occurring once or twice a
week, while a score of 2 was assigned for problems occurring more than several times a
week. For duration, SL lasting up to one hour was scored as 1 and over one hour was scored
as 2. For night awakenings, those lasting a few minutes were assigned a score of 1 but given
a score of 2 if they lasted longer. Hence, the total CSI score ranged from 0 to 12, with higher
scores indicating more severe bedtime and sleep patterns.

2.5.4 Actigraphy—Each child was required to wear an actigraph to collect activity data
for 5 consecutive weeknights at the 3 time points (baseline, week 4, and week 8). The
Motionlogger model actigraph by Ambulatory Monitoring, Inc. (www.ambulatory-
monitoring.com) was used in our study. The processor in the actigraph sampled physical
motion and translated it to numerical digital data. Actigraphy variables calculated included
TST, sleep efficiency (SE) (defined as the percentage of time sleeping while in bed and
lights off), and SL (defined by time from lights off to sleep onset). In keeping with
convention, we used a standardized calendar-style weekly sleep diary [1].The sleep diary
served to ensure the functioning of the actigraph, as the sleep diary has been demonstrated to
be critical for monitoring actigraphy artifacts and malfunctions [49]. Although it was not
used as an outcome, the sleep diary also was used in the sessions in the BPT program group
to individualize the interventions.

We worked individually with each family to promote compliance in wearing the actigraph.
This included preventive approaches, such as placing the actigraph over sleeves of night
clothes. Children also participated in a compliance session during the home visit, in which
they were allowed access to a preferred toy, activity, or other reinforcement for compliance
with wearing the actigraph. Parents were asked to conduct brief compliance sessions in the
home during the day to facilitate cooperation. We considered an alternative placement of the
actigraph for participants who continued to be distressed or noncompliant with wearing the
actigraph. Recent practice parameters suggest different placements of the actigraph on the
body do not significantly affect the results of actigraph data [50]. Finally for children who
continued to remove or attempt to remove the actigraph at bedtime or who became
distressed about the placement of the actigraph, we requested that parents try placing the
actigraph once the child had fallen asleep, as long as this was within 15 minutes of sleep
onset. Of course, this did not provide SL data, but it did provide information about sleep
continuity, night awakenings, and early morning awakenings.

2.6. Description of manualized BPT
The BPT sleep program in our study was modeled after the Research Unit on Pediatric
Psychopharmacology Autism Network Parent Training program [44,51-53]. The BPT
program covered a range of strategies and procedures. Table 1 provides an outline of the
BPT sessions. Although not all covered procedures may have been implemented with each
child, the program allowed for parents to address current sleep problems and to have
knowledge about addressing future sleep issues that could arise. Each session employed
direct instruction, modeling, and role-playing to promote parental skill acquisition. For each
session, the BPT sleep manual included a therapist script and parent activity sheets for that
session. There also were video vignettes, which modeled skills and techniques and showed
parents incorrect use of a specific technique to modify a child’s behavior. During discussion
parents were encouraged to identify the error in the vignette and to consider alternative
responses. Families also were given homework assignments to practice new skills learned in
the sessions along with data collection assignments. A cumulative bedtime and sleep
intervention plan was developed throughout the 8 weeks of the study and modified as
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needed based on changes in the child’s sleep. Although the sessions were designed to build
on one another, the order was individualized for the family’s needs. There also were
optional topics in a few of the sessions to be covered depending on need, level of
functioning of the child, and particular sleep disturbances.

2.7. Description of comparison PE program
The content of the sessions for the PE comparison program included a systematic
presentation on several topics such as the definition of autism and related conditions,
medical considerations for children diagnosed with autism, developmental concerns across
the life span, educational and school placement issues, importance and role of advocacy
groups, and various treatment and service options. Table 2 outlines the topics covered for
each session. This comparison was chosen, as it not only controlled for time and attention
but also covered materials providing meaningful information for parents of young children,
many of whom had been recently diagnosed. All families who completed the PE program
were offered to receive BPT after completing the final measures of week 8.

2.8. Statistical analysis
All statistical analyses were completed using the PASW software package [54] Descriptive
statistics were calculated for demographic information and feasibility and fidelity data. A
modified intent-to-treat principle was used, in which participants who had been enrolled and
whose baseline and data from week 4 were available, were included in analyses. Group
differences were examined using Fisher exact tests as appropriate for frequency data.
Efficacy was examined by conducting 2-way mixed-design analysis of variance (ANOVA).
ANOVA tests were conducted on CSI scores and the 3 actigraphy variables (TST, SL, and
SE). Cohen d effect sizes also were calculated between the groups at the 3 time points.
Interrater reliability ratings for treatment fidelity (treatment integrity and parent adherence)
were calculated as % agreement by determining the number of items equally rated by both
the therapist and the independent observer and divided by the total number of items scored.

3. Results
3.1. Demographics

Of the 20 participants in each group, data were available for 15 participants randomized to
the BPT program and 18 participants to the PE program. In the BPT group, 3 participants
were terminated after baseline due to an exclusion making them ineligible (i.e., a medical
diagnosis with related sleep disturbances, sedating medication due to onset of an acute
illness, inpatient psychiatric hospitalization). In both groups, 2 participants dropped out of
the study before week 4 for a dropout rate of 10%. Table 3 displays demographic
information.

Fisher exact tests were conducted to determine any group differences in diagnoses and
cognitive level. The groups were not statistically different in the number of children
presenting with an autistic disorder vs an ASD diagnosis (pervasive developmental disorder
not otherwise specified) (χ2=1.60; P=.31). The groups also were comparable in the number
of children in each group with higher cognitive scores (>70 standard score; n=5 for BPT and
n=8 for PE) and lower cognitive scores (≤70 standard score; n=10 for BPT and n=10 for PE)
(χ2=.42; P=.72). Standard cognitive scores were obtained using either the Multifactor
Emotional Intelligence Scale (MEIS) or the Stanford-Binet Intelligence Scale (SIIS). In the
BPT group, 10 children were administered the MEIS and 5 were given the SIIS; and
similarly, 11 children were given the MEIS and 7 were given the SIIS in the PE group.
Table 4 provides the percentages of the types of sleep disturbances endorsed by the parents
at the beginning of the trial for each of the 2 groups.
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3.2. Treatment fidelity (treatment integrity and parent adherence) and interrater reliability
The mean percentage of treatment fidelity for BPT was 98% (range, 83–100) and parent
adherence was 93% (range, 75–100). For the PE group, the mean percentage was 99%
(range, 50–100) for treatment fidelity and 98% (range, 75–100) for parent adherence. The
mean treatment integrity, that is, the delivery of the session goals of the manualized
programs, was high for both BPT and PE groups; however, the PE group had a wider range.
Likewise, parent adherence generally was high. Mean treatment integrity interrater
reliability for the 10% of randomly selected sessions for BPT was 98.2% (range, 81.8–
100%) and for PE was 99.1 (90.9%–100%). For parent adherence, mean interrater reliability
was 91.8% (range, 66.7%– 100%) for BPT and 98.3% (range, 83.3%–100%) for PE.

3.3. Feasibility and parent satisfaction
The 15 families in BPT attended 73 of the 75 possible sessions (5 sessions×15 participants)
or 97.3%. The 18 families in the PE group attended 89 of the 90 possible sessions (5
sessions×18 participants) or 98.9%. Thirteen families completed the parent-satisfaction
questionnaire for the BPT group and 17 families completed it for the PE group. Of those
parents completing the parent-satisfaction questionnaire, mean parent satisfaction with BPT
was 90% (range, 71%–100%), while mean satisfaction with PE was 88.2% (range, 63%–
100%). On the items related to the helpfulness of the 5 sessions, 69% of the parents reported
the behavior principles as very helpful, while 85% reported this response for the prevention
session. Seventy-seven percent reported that the next 2 sessions (sessions C and D) were
very helpful, while only 61% found that the last session (booster and maintenance) was very
helpful. All other response endorsed the okay rating. No ratings of not helpful were
obtained.

3.4. The CSI of the MSPSQ
The ANOVA investigating the CSI revealed a significant group difference between BPT and
PE groups (F[1,2]=5.12; P=.03). Main effect for time of study (F[1,2]=1.25, P=.27) and
interaction between time of study and group designation (F[1,2]=.08, P=.78) were not
significant. Table 5 displays the mean CSI scores and standard deviations for the BPT and
PE program groups at each of the 3 data collection time points.

Effect sizes between the 2 groups also were calculated at each time point and are presented
in Fig. 1. Large effect sizes were observed at weeks 4 and 8, with lower CSI scores for the
BPT group. At week 8, the CSI score decreased from baseline by 31.5% for the BPT
compared to 15.6% for the PE group.

3.5. Actigraphy
Actigraphy data were available on 13 participants in the BPT group and 14 participants in
the PE group. Although 5 continuous weekday nights was the data collection protocol, the
weekday nights recorded varied from 5 to one night. The mean nights for each group at each
assessment point was 4 nights or longer. Missing data were due to failure of the actigraphy
devices (n=4), children removing the devices (n=1), or children’s lack of compliance and
distress in wearing them (n=8). The mean recordings of TST, SE, and SL across both groups
and time points are displayed in Table 6. The ANOVA results for TST were not significant
between the BPT and PE groups (F[1,2]=.28, P=.6), nor were there any statistically
significant effects across the 2 time points (F[1,2]=.22, P=.64) or interaction between group
and time (F[1,2]=.78, P=.39). Similar insignificant results were found for SE (percentage of
time spent sleeping while in bed and lights off). The result of the between-group analysis
was F(1,2)=.07 (P=.79); the result for SE across time was F(1,2)=.34 (P=.57); and the
interaction between time and group also was not significant (F[1,2]=.03, P=.85). Finally, an
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ANOVA comparing sleep-latency recordings (duration in min between bedtime and falling
asleep) across time points revealed no significant difference between the 2 groups (F[1,2]=.
55, P=.46.), across time points (F[1,2]=.02, P=.89), or the interaction between time and
group (F[1,2]=.69, P=.41).

Effect sizes also were calculated for the actigraphy variables and are provided in Fig. 2. For
TST, a modest effect size for BPT was observed at week 8. Similarly, a medium effect size
supporting the BPT program group was observed for SL at week 4, but this difference was
not maintained at week 8.

4. Discussion
A 5-session BPT program was developed to target bedtime and sleep problems and was
individually delivered to parents of young children with ASD with co-occurring sleep
disturbances. The number of sessions and content was determined after reviewing the
literature and deciding to provide a breadth of procedures to target an array of bedtime and
sleep problems that were either validated earlier in single-subject studies with children with
ASD or more broadly in the non-ASD pediatric literature [32-34,37,55,56]. In addition to
the 5 core sessions, additional materials were developed to be used as appropriate based on
the identified sleep problems, child functioning level, or interfering behaviors such as
noncompliance. The purpose of developing this wide range of instruction to parents was to
equip all families with behavioral principles and procedures to address a range of sleep
disturbances often observed in children with ASD.

After manual development, we piloted the intervention package, BPT, in our small RCT.
BPT was compared to a PE program that we developed. The PE program also was a
manualized individually delivered program covering topics highly relevant to families of
young children with ASD but was not sleep specific. Results supported the feasibility of this
manualized 5-session BPT program for young children with ASD and co-occurring sleep
disturbances. Similarly, the comparison condition, PE, also was feasible. Ninety-eight
percent of the 5 session programs were attended by parents across both groups. Parents who
completed the study were satisfied with both the BPT and PE programs according to the
parent-completed satisfaction questionnaires.

Treatment fidelity, including both treatment integrity and parent adherence, was high for
both groups. Using the manualized programs for both BPT and PE, therapists delivered the
session goals as intended. Parents were able to understand the information delivered in the
session based on their responses on parent activity sheets and responses from watching the
video vignettes. For the BPT group, parents were able to implement the procedures within
the home according to results from parent adherence items based on parents’ responses to
how they had implemented homework tasks from previous weeks and in review of the
cumulative bedtime and sleep plan. High interrater reliability for treatment integrity and
parent adherence provided further support for treatment fidelity. The inclusion of treatment
fidelity indices and monitoring fidelity in both the active BPT group and the comparison
group was unique. Although examining treatment fidelity is held as a critical quality
indicator in treatment development research [31,57], it has not been incorporated in other
pediatric or ASD sleep intervention research to date in this comprehensive manner.

In our trial, sleep disturbances were broadly defined and included anything from bedtime
resistance to night awakening to early morning awakening. The young children with ASD
enrolled in our study had an average age of 3 years and presented with a range of sleep
disturbances, including resistance and struggles at bedtime, sleep-onset delay, night
awakening, sleep association problems, and a few with early morning awakenings. These
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types of parent-reported sleep problems are similar to those reported by others in a similar
age range of children with ASD [12,14] and also are consistent with what have been
reported in studies with wider age ranges and older age groups [33,35,58,59]. These
collective findings suggest that children with ASD, both younger and older, have similar
sleep disturbances. We posit that long-standing sleep problems in children with ASD may
easily be avoided if behavioral treatment is implemented in these earlier years.

The BPT program group improved more significantly than the PE group, based on the
primary outcome of the CSI scores. Moreover, effect sizes at both week 4 and week 8 for the
CSI were robust, though both groups demonstrated decreased CSI scores over the time of
the study. The change in the CSI scores from baseline to week 8 was 31.5% for BPT and
was 15.6% for PE. This change was less than that found by Wiggs and Stores [33] and
Montgomery et al [34] in their parent-training approaches working with a mixed sample of
children with various disabilities including ASD. However, the changes in our study are
greater than the results from other behaviorally based treatments in ASD-only samples [60].
Hence this manualized parent training approach is worthy of further examination of efficacy
within a larger RCT, providing greater statistical power to test for the mediation of salient
variables, such as severity of ASD symptoms, level of cognitive functioning, presence of
sensory sensitivities, repetitive behaviors, and parent characteristics. It should be noted that
the percent changes we observed were less than what was observed with melatonin alone to
address SL and night awakening, which have ranged from 33% to more than 60% [60-63].
Melatonin does not address bedtime resistance, which often is a recurring problem for
children with ASD, and is not likely to result in a child learning to self-soothe to promote
sleep, as in the case of our BPT. Moreover, parents of young children, as those included in
our sample (as young as 2 y of age), may be reluctant to have their child try melatonin.
Although it is a nonprescription supplement, the long-term risks have not been evaluated.

Several issues are likely to have impacted our small-trial results. Our inclusion criteria were
not based on a severity score cutoff on the CSI, which may have been preferable in
hindsight. Moreover, children with a range of bedtime and sleep disturbances were enrolled
in our study. We may have allowed for the detection of more change in specific sleep
problems if we had only focused on a few sleep concerns in the inclusion criteria or a given
level of symptom severity rather than a broad variety of sleep problems. Finally, the BPT
group CSI score started off lower at baseline than the PE group. Although this difference
was not statistically significant (t=.81; P=.42) and it was still in the clinically significant
range, this should have been a consideration in our small trial.

In contrast to parent-completed CSI scores, the secondary outcome of actigraphy data did
not demonstrate improvement in TST, SE, or SL. A small to medium effect size (.36) for
TST was observed at week 8. The disparate findings between parent-report questionnaires
and actigraphy have been reported elsewhere [14,15,33,64]. Again there may be several
explanations for these discrepancies. The actigraphy data collected were on an even smaller
sample, given the challenges of collecting these data, and there were large standard
deviations for the actigraphy variables. Although we strived for 5 consecutive weekday
nights, this goal was not always obtained. Moreover, actigraphy does not measure bedtime
resistance, which often is at the crux of some of the sleep issues of these children. Hence
parent reports often are used jointly to assess the bedtime resistance and actigraphy as an
objective measure of activity vs sleep. It may be that these children are now more compliant
with bedtime and remaining in the bed vs disturbing their parent(s), but not with sleeping. It
also is plausible that actual increased sleep state is realized only after a period of more
compliance around bedtime and night.
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Compared to other interventions, BPT was more intensive than what has been described
pertaining to parent-training models to target sleep disturbances in the general pediatric
population [65-67]; however, it was similar to a recent RCT with typically developing
children [68]. For those studies including some or all children with ASD, our BPT program
was similar in intensity to earlier studies [33,37] but more so than others [34, 69]. The Reed
et al [35] study provided equivalent or slightly more face-to-face time but was primarily
delivered in a group setting instead of an individualized format. Furthermore, our
psychosocial RCT provided the design thoroughness not available in most studies in ASD in
which there was (1) no control group or a waitlist control group, and thus did not control for
attention; (2 ) a less than careful characterization of participants, and (3) a lack of an
assessment of treatment fidelity.

4.1. Limitations and future directions
Our initial testing of this manualized parent-training program for sleep disturbances in
young children with ASD underwent the rigors of a RCT and was compared to a PE
program. However, there were several limitations to our study. Most obviously, our sample
size was small. It is interesting that all children, irrespective of group, tended to somewhat
improve. We speculate that this finding may have been due to more attention being paid to
the child’s sleep and more attention to bedtime, regardless of group. It would perhaps not be
surprising that a more structured bedtime routine would be followed if parents were paying
more attention to their child’s sleep practices, given that they were recording on their child’s
sleep and placing an actigraph on their child. In addition to the small sample size, we had
missing data, particularly actigraphy data. Although we made concerted efforts to prepare
parents and the child for the use of the actigraph, missing actigraphy data was higher than
anticipated.

Additionally, the trial may have been too brief in time. In future studies, a longer treatment
period may be needed to see the full behavioral changes of this multicomponent program. It
was our clinical anecdotal experience that prompted small changes to be made however,
these changes were only towards the final weeks of the study period, and more time was
needed to fully observe the response. In a similar way, the sequence of the sessions and the
timing of the assessments may not have optimally captured significant treatment effects. For
instance, the week-4 midpoint assessment of the study generally occurred after 2 or possibly
3 sessions were provided. The first session provided important information about the
behavioral approach on which the other sessions built on, but this session did not require
parents to make considerable changes to impact their children’s sleep. Then by the time of
the week-8 assessment, families often were implementing a comprehensive plan, and the
behavioral changes were still in process. Events such as extinction bursts or considerable
restructuring of children’s sleep cycles (e.g., bedtime fading) may have been captured in this
assessment time point. It also may have been that these young children’s sleep patterns were
more variable and that improved sleep may not have become fully stable in the brief
assessment time window. Thus follow-up assessment at later time points would have been
greatly advantageous to determine these possibilities and the maintenance of change over
time.

Further, given the small sample size our study did not allow us to look at possible predictors.
A larger RCT would hopefully be able to examine the unique contributions of likely salient
child factors, such as global functioning level; presence of sensory sensitivities; and severity
of behaviors such as repetitive, stereotypical, disruptive behaviors. A larger study also
would allow for closer examination of parent factors and parent-child interactions known to
impact sleep patterns in typically developing young children [70]. Our study did include one
home visit in the beginning of the trial but required parents to come into a clinic setting for
the 5 sessions. Delivery of the programs in the home may have promoted more success,
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particularly for this younger age group. This technique also would have allowed for natural
opportunities to role-play, provide feedback regarding the use of the behavior procedures
taught in the sessions, and to more directly monitor recommended environmental changes.

Hence, in designing a larger RCT we would not only increase the sample size and make the
aforementioned changes, we would increase the length of the trial and have outcome
measures completed at different time points. For example, instead of 4-week and 8-week
time points, 6 and 10 weeks would be a consideration with 1 or 2 booster sessions to review
previously taught strategies. The use of booster sessions over a longer time interval has been
successful in our other studies [45,51,52]. With a longer trial, the last session on
maintenance also may be more relevant and may be judged as more helpful to families. This
was the session that parents rated as least helpful. Again our clinical judgment felt that these
materials often were premature, given the only-recent changes in the bedtime and sleep
behavior when this session was delivered around 8 weeks. Finally, follow-up of these
participants for up to 6 to 12 months would be highly worthy to explore the durability of the
intervention program over time.

4.2. Highlighted implications
Despite the noted limitations of our study, there are several important implications of this
preliminary RCT. First, this was one of few RCTs observing the effectiveness of a parent-
training program to target sleep disturbances in a sample of well-characterized young
children with ASD. Our study demonstrated the feasibility of the approach and the ability to
deliver the treatment in a uniform manner, as demonstrated by the treatment fidelity
findings. Parent satisfaction further suggests the acceptability of the intervention. Initial
efficacy based on CSI scores in our small RCT favor the BPT program over the comparison
group. Although the objective measure of actigraphy did not demonstrate differences
between the 2 groups at the end point, many parents in the BPT reported more positively
experiencing their child’s bedtime and sleep behaviors based on the CSI scores. Results
from our preliminary test of efficacy support the theory that further studies are warranted.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Effect sizes between groups for mean Composite Sleep Index scores.
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Fig. 2.
Effect sizes between groups for actigraphy variables
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Table 1

Behavioral parent training program session outline.

Sessions Topics addressed

A. Basic behavioral
principles

Introduce overall goals
Introduce concepts of antecedent, behavior, and consequence model
Introduce the concept of the functions of behavior
Introduce how to evaluate and monitor behavior
Review completion of sleep diary form

B. Addressing
prevention
techniques and
bedtime routines

Discuss preventive techniques
Discuss general sleep hygiene recommendations
Develop daily schedule and bedtime schedule and routine
Develop visual schedules
How to develop social stories when appropriate

C. Addressing
reinforcement and
extinction
procedures for
bedtime struggles,
night awakenings
and early morning
awakenings

Introduce concept of reinforcement and teach contingent implementation
of reinforcement
Introduce concept of extinction / planned ignoring
Introduce use of different extinction techniques to specifically address
sleep problems (bedtime struggles, night awakenings, early morning
awakenings).
Decide upon reinforcement and extinction, and scheduled awakening
procedures to implement as appropriate.

D. Addressing
delayed sleep onset
and sleep
association
procedures

Introduce the concept of stimulus control and its relationship to sleep
behaviors
Introduce faded bedtime routines and review bedtime routine
Introduce teaching new sleep associations
Develop specific procedures for teaching new sleep associations

E. Booster and
maintenance session

Revise and tweak procedures and techniques based on review of sleep
diary data and parent-report of progress
Discuss strategies for maintenance of behavior change
Generate ideas of what to do if changes do not or have not been
maintained

OPTIONAL
MATERIALS:
compliance training

Introduce parents to the concept of compliance
Generate a list of compliance commands
Generate a list of noncompliance commands
Go over the steps for teaching compliance
Identify correct and incorrect use of compliance training via video
Role-play correct use of compliance training
Go over how to use compliance training to teach a child to “stop.”
Problem-solve if things go wrong.
Design a compliance training plan for the home.

OPTIONAL
MATERIALS:
addressing nighttime
fears

Review why children may have fears around bedtime or nighttime
Review their child’s fears with parents
Discuss a plan for parents to reassure their child
Discuss a plan for the parents to teach their child “brave skills” and
other coping strategies
For children with severe and specific fears, teach parents how to
implement systematic exposure
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Table 2

Pyschoeducational program session outline.

Sessions Topics addressed

A. Autism diagnosis Importance of the diagnosis
Family’s adjustment
Prevalence
Etiology
Review service delivery models

B. Understanding and
  interpreting clinical
  evaluations

What do intelligence quotient tests measure and how to
understand the scores
What are adaptive behavior measures and how to understand
the scores
Speech, language, and communication measures and their
meaning for your child
Fine motor measures and their meaning for your child.
How to interpret behavior rating measures

C. Developmental issues Current developmental level and expectations
Lifespan issues (childhood, adolescence, adulthood)

D. Advocacy and support
  services

National and local support services
Parent-to-parent contact
Advocacy services and how to use them

E. Treatments and
  treatment planning

Information on evidence-based or best practices
Information on other alternative supplementary treatments
Review of current services for child
Discuss progress and current concerns
Discuss other treatment options available for child
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Table 3

Demographics.

BPT
(n=15)

PE
(n=18)

Mean (SD) Mean (SD)

Age (y) 3.51 (0.98) 3.6 (1.12)

Gender 11 boys 15 boys

Ethnicity

Black individuals 2 (13.3%) 2 (11.1%)

Asian Indian 0 1 (5.6%)

White individuals 12 (80%) 12 (66.7%)

Hispanic 1 (6.7%) 1 (5.6%)

Multiethnic 0 2 (11.1%)

Standard cognitive score 65.73 (17.23) 68.11 (17.48)

Diagnostic classification

Autism 12 (80%) 17 (94.4%)

ASD (pervasive
developmental
disorder, not
otherwise
specified)

3 (20%) 1 (5.6%)

Abbreviations: BPT, behavioral parent training program; PE, psychoeducational program; SD, standard deviation; y, years; ASD, autism spectrum
disorders.
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Table 4

Types of sleep problems endorsed.

BPT (% of group) PE (% of group)

Bedtime resistance 73% 72%

Taking more than one hour to fall asleep 47% 50%

Falling asleep in places other than own bed 40% 50%

Night awakening which disturbs parent or
caregiver

47% 67%

Early morning awakening 20% 22%

Abbreviations: BPT, behavioral parent training program; PE, psychoeducational program.
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Table 5

Mean scores for Composite Sleep Index (CSI).

Baseline
Mean (SD)

Week 4
Mean (SD)

Week 8
Mean (SD)

BPT (n=15) 6.53 (2.17) 4.80 (2.68) 4.47 (2.90)

PE (n=18) 7.44 (2.60) 6.83 (2.50) 6.28 (2.68)

Abbreviations: SD, standard deviation; BPT, behavioral parent training program; PE, psychoeducational program.
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Table 6

Mean total sleep time, sleep efficiency, and sleep-latency actigraphy recordings.

BPT
(n=13)

PE
(n=14)

Baseline
Mean
(SD)

Week 4
Mean (SD)

Week 8
Mean (SD)

Baseline
Mean (SD)

Week 4
Mean (SD)

Week 8
Mean (SD)

Total sleep
time
(min)

455(73) 444 (94) 460 (60) 448 (90) 439 (82) 434(90)

Sleep
efficiency
(%)

82 (7) 86 (5) 85 (6) 85(10) 86 (8) 86 (10)

Sleep latency
(min)

35 (31) 36 (20) 33 (26) 29 (27) 27(23) 29 (22)

Abbreviations: BPT, behavioral parent training program; PE, psychoeducational program; SD, standard deviation; min, minutes.
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