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treatment to improve children’s emotional and behavioral
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Steven J. Arcidiaconod, and Timothy D. Nelsona

aDepartment of Psychology, University of Nebraska-Lincoln, Lincoln, NE, USA; bMcGinnis Behavioral,
Jupiter, FL, USA; cBehavioral Health Clinic, Boys Town Central Florida, Oviedo, FL, USA; dBehavioral
Health Clinic, Boys Town South Florida, West Palm Beach, FL, USA

ABSTRACT
This pilot study evaluated a brief sleep treatment for children
presenting with emotional/behavioral disorders. Parents of chil-
dren ages 6 to 11 years (n = 27) completed measures of emo-
tional/behavioral symptoms at baseline, following sleep treatment,
and after behavioral parent training for emotional/behavioral
symptoms. Children wore actigraphs to objectively measure
sleep, and parents completed weekly assessments of children’s
symptoms. Emotional/behavioral symptoms improved from base-
line to post-sleep treatment and continued to improve following
treatment specifically for emotional/behavioral problems. Brief
behavioral sleep interventions show promise for improving emo-
tional/behavioral disorders. Future research is needed to evaluate
sleep interventions in controlled trials.

Poor sleep is an important contributor to various forms of child psychopathology;
however, it is an overlooked target for treatment. Children with externalizing
problems (Chervin, Dillon, Archbold, &Ruzicka, 2003; Cortese, Faraone, Konofal,
& Lecendreux, 2009) and internalizing problems (Alfano, Ginsburg, & Kingery,
2007; Chorney, Detweiler, Morris, & Kuhn, 2008) often have poor sleep, and sleep
problems can exacerbate psychopathology symptoms (Alfano & Gamble, 2009).
Despite the relationship between poor sleep and psychopathology, there is a lack
of research on how treating sleep can improve emotional/behavioral symptoms.

Current treatments for externalizing and internalizing disorders have rela-
tively low normalization rates (defined as the percentage of children who score
below clinical cutoffs after treatment), indicating that more effective treatments
need to be developed and tested. For example, the Multimodal Treatment Study
of Children with Attention-Deficit/Hyperactivity Disorder (ADHD; MTA
Study) is the largest randomized controlled trial for ADHD treatment and
produced a normalization rate at the 14-month endpoint of just 34% for
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behavioral treatment, 56% for stimulants (while the stimulant is active in the
child’s body), and 25% for typical community treatment (MTA Cooperative
Group, 2001). Furthermore, normalization rates for behavioral anxiety treat-
ment (i.e., Coping Cat) ranged from 50% to 73% across randomized clinical
trials (Flannery-Schroeder & Kendall, 2000; Kendall, 1994; Kendall et al., 1997;
Kendall, Furr, & Podell, 2010). For youth with depression, a large randomized
controlled trial found that the combination of cognitive behavioral therapy and
antidepressant medication had a normalization rate of 37%, medication alone
resulted in a 23% normalization rate, and cognitive behavioral therapy alone had
a 16% normalization rate (Kennard et al., 2006; Kratochvil et al., 2006). Given
surprisingly low normalization rates for frontline treatments, these studies
indicate that treatments could be improved upon to be more effective.

Theoretical foundation: Sleep treatment and emotional/behavioral
disorders

Theoretically, sleep deficits are problematic because poor sleep can degrade
cognitive functioning and worsen emotion regulation (see Alfano & Gamble,
2009; Beebe, 2011; for reviews). Sleep loss increases activation in emotional
centers (e.g., amygdala), decreases activation in areas responsible for inhibi-
tion (e.g., prefrontal cortex [PFC]), and reduces connectivity between the two
(Dahl & Harvey, 2007; Gujar, McDonald, Nishida, & Walker, 2010). This
process results in a failure of “top-down” control of emotion and behavior,
leading to emotionally dysregulated behavior. When the PFC is unable to
inhibit strong emotional reactions due to sleep problems, emotional dysre-
gulation ensues. Sleep treatment would target underlying cognitive and
regulatory deficits to improve symptoms of emotional/behavioral disorders.

Sleep treatment studies

Very little research has been conducted on the role of sleep treatment in
improving psychopathology (four studies to our knowledge). First,
Keshavarzi and colleagues (2014) treated sleep problems in children with
ADHD with no comorbid disorders such as oppositional defiant disorder,
anxiety, or depression. Parents in the sleep-treatment condition received 12
weeks of sleep hygiene education in a group format. Sleep treatment sig-
nificantly improved children’s school, family, and social functioning
(Keshavarzi et al., 2014). The findings indicate that a lengthy sleep treatment
can improve overall functioning of children with ADHD. Second, a pilot
study conducted by Haynes and colleagues (2006) implemented a six-session
behavioral sleep treatment with adolescents with substance use issues. After
substance use treatment, the adolescents received sleep treatment, resulting
in reduced aggression. Similarly to Keshavarzi et al., (2014), this study did
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not use objective measurement of sleep and tested a long form of behavioral
sleep treatment. It is expected that even a short-form of behavioral sleep
treatment could produce positive effects and would be easier to implement in
routine clinical care. Along these lines, Nelson and colleagues (2016) con-
ducted an archival study investigating the effectiveness of a brief sleep
intervention for noncompliance delivered at the beginning of treatment
before behavioral parent training (Nelson et al., 2016). Findings indicate
that brief sleep treatment significantly improved parent-report of sleep and
compliance. Sleep treatment improved noncompliance in the first few weeks
of treatment, and the authors noted the importance of rapid improvement in
symptoms to prevent drop-out from treatment. Moreover, compared to the
typical length of treatment in the literature, children needed fewer sessions of
behavioral treatment after the sleep intervention. However, the Nelson et al.
(2016) study was limited by a lack of objective or validated outcome mea-
sures. Finally, Hiscock and colleagues (2015) expanded on an initial pilot
investigation of brief sleep treatment for children with both ADHD and sleep
problems (Sciberras, Fulton, Efron, Oberklaid, & Hiscock, 2011) to examine
sleep treatment (two consultations and a phone call) with a larger sample. At
follow-up assessments conducted three months and six months after treat-
ment, children had fewer sleep problems and reduced ADHD symptoms.

The small literature examining sleep treatment for youth presenting with
emotional/behavioral problems is promising but limited in important ways.
Studies in this area have generally been limited to youth presenting with
a very narrow range of clinical problems (e.g., ADHD with no comorbid-
ities). Also, studies have rarely included evidence-based standardized out-
come measures and objective measures of sleep to document changes in
treatment. Therefore, our study aimed to build on early work in this area
while addressing these limitations. By testing a brief sleep treatment delivered
at the beginning of standard behavioral treatment for a range of emotional/
behavioral disorders and using strong measures, this study makes a novel
contribution to an important new literature. Importantly, this study occurred
in a real-world clinic, not a highly controlled university laboratory setting,
which is critical for generalization and disseminability.

A sleep module, if found to be effective, would fit well within the modular
approaches that are becoming popular and well-supported. Modular approaches
are characterized by a relatively brief duration and focus on a single area per
module (in this case, sleep). There has been a relatively recent shift in the field of
child psychology and in practice to a modular approach to treatment (Weisz
et al., 2012). Modular approaches tend to outperform traditional evidence-based
treatments and may be easier for clinicians to use in practice (Weisz et al., 2012).
Although there are brief treatment modules for anxiety, depression, and ADHD,
and there are evidenced-based treatments for sleep problems when sleep is the
primary presenting concern (Meltzer & Mindell, 2014), there are no brief
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protocols for addressing sleep in the context of treatment for children presenting
with emotional/behavioral disorders.

Hypotheses

In light of the minimal research examining sleep interventions in child mental
health treatment and the notable limitations of the few existing studies, the current
study aims to test the effectiveness of a brief sleep treatment at the beginning of
treatment for emotional/behavioral disorders. First, to test the effectiveness of the
intervention, this study aimed to examine the effect of the sleep treatment on sleep.
We hypothesized that objectivelymeasured sleep duration, awakenings, efficiency,
and consistency, as well as subjective parent-ratings of sleep would improve after
treatment. Second, we hypothesized that emotional/behavioral symptoms would
show a rapid initial decline after sleep treatment. This hypothesis was based on
theory and experimental research linking sleep with emotional/behavioral func-
tioning. Third, this study aimed to examine the total change in emotional/beha-
vioral symptoms after combined sleep and more standard behavioral treatment.
We expected that children’s symptoms would continue to decline after combined
treatment and show a significant pre-post difference. This hypothesis was based on
studies indicating the effectiveness of current behavioral treatments for internaliz-
ing and externalizing disorders. Addressing sleep early could potentiate the treat-
ment that follows by addressing an important problem that, left untreated, could
undermine treatment of emotional/behavioral disorders. Finally, supplemental
analyses examined normalization rates at each time point.

In summary, current behavioral treatments may be improved upon to be
more effective for more children with emotional/behavioral concerns. Sleep is
a promising yet often overlooked target with the potential to improve treatment
outcomes for a wide range of child psychopathology. Many children presenting
to behavioral health clinics have sleep problems that go untreated and may be
worsening their emotional/behavioral functioning. For example, insomnia can
exacerbate irritability, difficulty concentrating, and impulsivity (hallmarks of
ADHD; Owens, 2005). By addressing sleep problems first, behavioral health
clinicians may be able to prevent costly treatments or unnecessary medication.
Therefore, this study tested the effectiveness of a brief sleep module in facil-
itating treatment progress for children in a behavioral health clinic.

Method

Procedures

This study is an evaluation of sleep treatment that was administered by doctoral-
level psychologists (two licensed psychologists and one postdoctoral fellow) at
the Boys Town South Florida Behavioral Health Clinic. The treatment involved
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1–3 sessions of sleep treatment followed by behavioral treatment of emotional/
behavioral disorders. The first session included an intake with no intervention
provided. During the first session, the clinician explained the study and obtained
consent from the parent and written assent from the child. Parents then com-
pleted baseline measures, and youth were given an actigraphy sleep tracker to
wear to measure baseline sleep. Clinicians ensured parents and children under-
stood how to wear the actigraph.

Beginning with the second session, participants received 1–3 weeks of beha-
vioral sleep treatment which was informed by expert recommendations for treat-
ing sleep problems (Hamilton, 2009; Kuhn&Elliot, 2003). The treatment included
psychoeducation on bedtime routines and sleep hygiene as well as behavioral
strategies for pediatric insomnia for decreasing night awakenings and bedtime
resistance (e.g., contingency management). Examples of standard recommenda-
tions included quieting and slowing down in the household an hour before bed-
time (turning off electronics, putting away exciting toys), ignoring protesting and
tantrums at bedtime while continuing with the bedtime routine, and returning
children to bed without extra attention when they leave their room. The sleep
protocol also included behavioral recommendations to extinguish nighttime fears
and worries if the child presented with anxiety that interfered with sleep (e.g.,
delayed onset of sleep, repeated waking and coming out of the room). When
designing the study, up to three sessions were allotted to deliver the sleep content,
depending on the family’s level of understanding and time needed to process the
material. Sleep was discussed in an average of 1.78 sessions (SD = .83; 12 families
had 1 session, 10 families had 2 sessions, and 5 families had 3 sessions). Nighttime
fears were addressed in 40.74% (n = 11) of the participants. The protocol was
developed with the intention of being a brief treatment that could be used in the
context of psychotherapy treatment for externalizing/internalizing disorders and
was previously described and tested byNelson and colleagues (Nelson et al., 2016).

Next, participants received standard care for the clinic that emphasized evi-
dence-based, behavioral interventions to match the presenting problem(s).
Children attended an average of 8.15 therapy sessions (range 3–17) including
both sleep and standard behavioral interventions. Participants were compensated
with $10 for initial measures, $10 for post-sleep measures, $15 for final measures,
$1/day for adherence to actigraph protocol, and $1 bonus for complete measures,
all paid out at study completion to the parent/legal guardian (total of $50). All
study procedures were approved by the Institutional Review Boards at the
University of Nebraska-Lincoln and Boys Town National Research Institute. See
Figure 1 for a depiction of the study’s timeline.

Participants

Participants included 27 youth (M = 8.41 years, SD = 1.58) with emotional and/
or behavioral problems and their parent or legal guardian. To be eligible to
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participate in the study, parents and children had to be able to speak and
understand English and children had to be between the ages of 6 and 11.
Exclusion criteria included the following: (a) Children with a previously diag-
nosed cognitive/developmental disability (e.g., severe language delay) and (b)
Children with autism or a pervasive developmental disorder. Otherwise, elig-
ibility was broadly inclusive to capture a wide range of problems to reflect
presentation to clinical settings which is an extension on past sleep treatment
studies which excluded children who had comorbid mental health diagnoses.

The most common diagnoses for children presenting to the clinic included
ADHD, ODD, and anxiety disorders. Upon entering treatment, 51.9% of
participants scored above the clinical cutoff for externalizing disorders and
59.3% were above the clinical cutoff for internalizing disorders on the Child
Behavior Checklist (CBCL; externalizing M = 63.93, SD = 1.73;
internalizing M = 62.30, SD = 1.91), illustrating the clinical nature of the
sample. In terms of child gender, 66.7% were male. The participants were in
grade school, with 16.7% in first grade, 33.3% in second grade, 25% in fourth
grade, and 8.3% in fifth grade. The sample was ethnically diverse with 63.0%
of children reported as European American, 25.9% as Hispanic/Latino, 7.4%
as African American, and 3.7% Asian.

Measures

Child emotional/behavioral symptoms
The child behavior checklist. The CBCL is a 113-item checklist that mea-
sures the emotional and behavioral problems of children aged 6 through 18
(Achenbach & Rescorla, 2001). The CBCL is a well-established and compre-
hensive measure of child symptoms. Parents reported the problems that their
children have by responding to items using a 3-point response scale includ-
ing Never/Not True, Sometimes/Somewhat True, and Often/Very True. Raw
scores on the CBCL were then converted to t-scores for standardization
purposes. The CBCL has demonstrated excellent internal reliability (coeffi-
cients ranging from 0.76 to 0.92; Achenbach & Rescorla, 2001). Parents

Figure 1. Depiction of study timeline (study measures in parentheses).
CBCL = Child Behavior Checklist; BPM = Brief Problem Monitor
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completed the CBCL at three time points (baseline, post-sleep treatment, and
post-standard behavioral treatment). The following CBCL composite scores
were included in analyses: Total Problems, Externalizing Behavior Problems,
and Internalizing Problems. Broad scales were included as the main out-
comes because they are the most applicable given the inclusion of children
with a wide range of problems.

Brief problem monitor. For a dynamic measure of symptom change, parents
completed the Brief Problem Monitor (BPM) each session (Achenbach,
McConaughy, Ivanova, & Rescorla, 2011). The BPM is a brief version of
the CBCL and an ideal evidence-based tool for weekly assessment. The BPM
takes about 2 minutes to complete, minimizing participant burden. The BPM
provides standardized scores for Internalizing, Externalizing, and Total
Problems, corresponding to major scales on the CBCL. This measure pro-
vides a convenient, valid, and broad assessment of weekly mental health
symptoms via parent report. A study examining the validity and reliability
of the BPM demonstrated that the BPM subscales have high correlations with
the corresponding CBCL subscales (Piper, Gray, Raber, & Birkett, 2015). In
that study, the BPM scales were sensitive and correctly identified children’s
symptoms that coincided with previous diagnoses, providing strong support
for the validity and reliability of the BPM (Piper et al., 2015).

Sleep measurement
Parent-ratings of sleep. At the start of each therapy session each week,
parents reported how many hours their child had slept, on average, in the
previous week by first reporting what time children fell asleep (not when they
went to bed) and then reporting what time they awakened. They also rated
sleep on a 10-point scale ranging from 0 (as bad as it could be) to 10 (as good
as it could be; no concerns), with higher scores representing better sleep
(hereafter referred to as sleep health). Finally, the seven items about sleep
from the CBCL were totaled into a sleep composite scale which has been
validated for research studies and clinical practice (Becker, Ramsey, & Byars,
2015).

Actigraphy. Objective measurement of child sleep duration and quality was
measured using actigraphs (Actigraph Corporation, Pensacola, FL, model
wGT3X-BT), which were worn on the wrist continuously for one week from
the first therapy session to the second (baseline sleep) and for one week after
sleep treatment was complete. Data was collected on both school nights and
weekends for each child. Each day parents completed simple sleep diaries of
when the child went to bed and woke up to set the parameters of the actigraphy
algorithms (100% completion rate). A pediatric sleep algorithm was employed
(Sadeh) in the ActiLife software with an epoch of 60 sec and a sample rate of 30

CHILDREN’S HEALTH CARE 7



Hz. The actigraphs were waterproof and, therefore, were able to be worn
continuously, minimizing the chance for lost data. Three children had missing
actigraphy data (one child refused to wear, one child lost the actigraph at
school, one actigraph malfunctioned resulting in corrupted data). Research
supports that actigraphs provide valid and reliable measurement of child
sleep (Dayyat, Spruyt, Molfese, & Gozal, 2011; Werner et al., 2014), with the
model used in the current study providing comparable data to polysomnogra-
phy (PSG) (Quante et al., 2018). Actigraphy is ideal, because, unlike PSG, it
non-intrusively captures regular sleep patterns in the natural environment and
allows for measurement of sleep across multiple nights.

Analysis plan

Analyses were conducted in Mplus with maximum likelihood estimation,
with the 27 participants who received sleep treatment included in each of the
analyses. To examine the immediate effect of sleep treatment, paired t-tests
compared baseline to post-sleep treatment scores. To examine the total effect
of all treatment, paired t-tests compared baseline to the last session of
treatment (after both sleep treatment and standard behavioral treatment for
the presenting problem were completed). Normalization rates of the BPM
and CBCL Total Problems scale were calculated in SPSS by examining the
number of participants who had BPM or CBCL scores less than 65 at base-
line, post-sleep treatment, and at the end of all treatment.

Results

A priori power analysis

Based on preliminary results from Nelson et al. (2016) examining combined
brief sleep treatment and parent training on children’s noncompliance, a pre-
post treatment effect size of d = 3.25 was converted to an effect size of r =
0.85 to be used in the power analysis. Based on an effect size of r = 0.85, only
11 participants would be necessary to have 80% power to detect large effects.
However, we did not anticipate such a large effect size, given that the current
study includes a wider range of outcomes, as opposed to the original study
that assessed only compliance. With a more conservative estimate of antici-
pated effect sizes, the inclusion of 30 participants in the current study
provides 80% power to detect an r = 0.45.

Treatment fidelity

None of the outcomes varied across the three providers (all p’s > 0.05),
indicating that the psychologists provided consistent treatment.

8 KIDWELL ET AL.



Sleep analyses

Parent-ratings
There were significant improvements in parent-ratings of hours of sleep from
baseline (M = 8.59, SD = 0.17) to end of sleep treatment (M = 9.61, SD =
0.16, t = 19.49, p < 0.0001) and in parent-ratings of sleep health from baseline
(M = 2.94, SD = 0.42) to end of sleep treatment (M = 7.00, SD = 0.32, t =
58.62, p < 0.0001). Furthermore, there was significant improvement in the
mean ratings on the CBCL sleep items from baseline (M = 2.59, SD = 0.45) to
end of sleep treatment (M = 1.35, SD = 0.28, t = 4.99, p = 0.025). Please refer
to Table 1 for results.

Actigraphy
There was not a statistically significant change in efficiency (baseline:M = 78.50%,
SD = 1.85; post-sleep treatment: M = 78.74%, SD = 1.26; t = 0.01, p = 0.914),
awakenings (baseline:M = 22.16, SD = 1.14; post-sleep treatment:M = 23.49, SD =
1.06; t = 0.73, p = 0.392), or sleep duration (baseline: M = 7.40 hours, SD = 1.09;
post-sleep treatment: M = 7.76, SD = 1.12; t = 1.14, p = 0.286). On average,
participants slept 22 minutes more each night or 2.57 hours more per week
following the intervention (which is clinically significant even if not statistically
significant).

Sleep consistency refers to having a set bedtime and wake-time, with smaller
ranges in bedtimes across the week reflecting improved sleep consistency.
Average bedtimes across individual nights shifted from a range of 2.19 hours

Table 1. Summary of results.

Baseline M (SD)
Post-Sleep

Treatment M (SD)

Post-Combined Sleep
and Standard Behavioral

Treatment M (SD)

Actigraph Efficiency (%) 78.50 (1.85) 78.74 (1.26) -
Actigraph Awakenings 22.16 (1.14) 23.49 (1.06) -
Actigraph Duration (hours) 7.40 (1.09) 7.76 (1.12) -
Actigraph Bedtime 9:26 PM 9:05 PM -
Actigraph Sleep Onset 9:58 PM 9:28 PM -
Actigraph Wake-Time 7:02 AM 6:58 AM -
Actigraph Bedtime Range (hours) 2.19 1.85 -
Actigraph Sleep Onset Range (hours) 2.47 2.10 -
Actigraph Wake-Time Range (hours) 1.77 1.90 -
Parent-Report Sleep Duration (hours) 8.59 (0.17) 9.61 (0.16)* 9.84 (0.43)*
Parent-Report Sleep Health 2.94 (0.42) 7.00 (0.32)* 7.63 (0.39)*
BPM Total Problems 68.15 (0.87) 61.04 (1.49)* 59.71 (1.74)*
BPM Internalizing Problems 64.52 (1.40) 56.33 (1.28)* 54.38 (1.66)*
BPM Externalizing Problems 65.30 (1.22) 59.89 (1.39)* 58.51 (1.33)*
CBCL Total Problems 65.78 (1.43) 58.75 (2.13)* 52.00 (1.76)*
CBCL Internalizing Problems 62.30 (1.91) 55.30 (2.43)* 49.13 (2.36)*
CBCL Externalizing Problems 63.93 (1.73) 59.35 (2.13) 54.38 (2.44)*
BPM Normalization % 14.8 63.0* 70.6*
CBCL Normalization % 44.4 65.0* 100*

* statistically significant improvement from baseline
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(131.41 minutes) at baseline to 1.85 hours (111 minutes) after sleep treatment
which was not statistically significant (t = 0.34, p = 0.735). The average bedtime
at baseline was 9:26 PM and was 9:05 PM after sleep treatment (t = 0.01, p =
0.992). Morning wake times remained consistent, with an average awakening at
7:02 AM at baseline and 6:58 AM after sleep treatment.

Immediate change in emotional/behavioral symptoms following sleep
protocol

Total problems
There was a significant change in the mean ratings on the BPM Total Problems
scale from baseline (M = 68.15, SD = 0.87) to end of sleep treatment (M = 61.04,
SD = 1.49, t = 16.97, p < 0.0001). Similarly, mean ratings on the CBCL Total
Problems scale also improved from baseline (M = 65.78, SD = 1.43) to end of
sleep treatment (M = 58.75, SD = 2.13, t = 7.52, p = 0.001).

Internalizing
There was a significant change in the mean ratings on the BPM Internalizing
Problems scale from baseline (M = 64.52, SD = 1.40) to end of sleep
treatment (M = 56.33, SD = 1.28, t = 18.66, p < 0.0001). Similarly, mean
ratings on the CBCL Internalizing Problems scale also improved from base-
line (M = 62.30, SD = 1.91) to end of sleep treatment (M = 55.30, SD = 2.43,
t = 5.13, p = 0.024).

Externalizing
There was a significant change in the mean ratings on the BPM Externalizing
Problems scale from baseline (M = 65.30, SD = 1.22) to end of sleep
treatment (M = 59.89, SD = 1.39, t = 8.62, p = 0.010). However, the CBCL
Externalizing Problems did not demonstrate significant change from baseline
to end of sleep treatment (baseline: M = 63.93, SD = 1.73; end of sleep
treatment: M = 59.35, SD = 2.13; t = 2.78, p = 0.096).

Change in emotional/behavioral symptoms from baseline to end of all
treatment

Total problems
There was a significant change in the mean ratings on the BPM Total
Problems scale from baseline (M = 68.15, SD = 0.87) to end of all treatment
(M = 59.71, SD = 1.74, t = 18.79, p < 0.0001). The BPM Total Problems Scale
did not result in significant additional improvement after sleep treatment was
completed (post-sleep treatment to end of all treatment, t = 0.34, p = 0.561),
demonstrating that the largest improvements occurred from baseline to post-
sleep treatment.
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There was also improvement on the CBCL Total Problems scale from
baseline (M = 65.78, SD = 1.43) to end of all treatment (M = 52.00, SD = 1.76,
t = 36.90, p < 0.0001). The CBCL Total Problems Scale demonstrated
significant improvement at each time point (post-sleep treatment to end of
all treatment, t = 5.99, p = 0.014).

Internalizing
There was a significant change in the mean ratings on the BPM Internalizing
Problems scale from baseline (M = 64.52, SD = 1.40) to end of all treatment
(M = 54.38, SD = 1.66, t = 21.22, p < 0.0001). The CBCL Internalizing
Problems scale followed the same pattern of significance with significant
improvements reported from baseline (M = 62.30, SD = 1.91) to end of all
treatment (M = 49.13, SD = 2.36, t = 18.78, p < 0.0001). Again, the largest
change in scores occurred during sleep treatment, such that internalizing
symptoms did not improve significantly after behavioral treatment was
completed (BPM post-sleep treatment to end of all treatment, t = 0.88, p =
0.349; CBCL t = 3.33, p = 0.068).

Externalizing
There was a significant change in the mean ratings on the BPM Externalizing
Problems scale from baseline (M = 65.30, SD = 1.22) to end of all treatment
(M = 58.51, SD = 1.33, t = 13.15, p < 0.001). The CBCL Externalizing
Problems scale followed the same pattern of significance with significant
improvements reported from baseline (M = 63.93, SD = 1.73) to end of all
treatment (M = 54.38, SD = 2.44, t = 10.19, p = 0.001). The largest change in
scores occurred during sleep treatment, such that externalizing symptoms did
not improve significantly more after behavioral treatment was completed
(BPM post-sleep treatment to end of all treatment, t = 0.34, p = 0.562; CBCL
post-sleep treatment to end of all treatment, t = 2.35, p = 0.125) supporting
the hypothesis of a rapid effect of sleep treatment.

Supplemental analyses

Normalization rates
Normalization rates of the BPM and CBCL Total Problems scale were
calculated by examining the number of participants who had BPM or
CBCL scores less than 65 at baseline, post-sleep treatment, and at the end
of all treatment. At baseline, only 14.8% had BPM total scores in the normal
range (44.4% of CBCL Total Problems scores in the normal range). Post-
sleep treatment, 63.0% had BPM total scores in the normal range (65.0% of
CBCL scores in the normal range). At the end of combined sleep and
standard behavioral treatment, 70.6% had BPM total scores in the normal
range (100% of CBCL scores in the normal range).
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Discussion

This pilot study examined the effectiveness of a brief sleep treatment for
children presenting for treatment of emotional and behavioral problems.
First, the findings partially supported the hypothesis that sleep problems
would improve following sleep treatment (improvements observed in all
subjective measures but not with actigraphy). Second, results indicated that
emotional/behavioral symptoms improved rapidly following sleep treatment.
Third, findings supported the hypothesis that children’s symptoms continue
to improve after combined treatment for sleep and emotional/behavioral
disorders. Finally, normalization rates for combined sleep and standard
behavioral treatments were higher than published normalization rates for
standard behavioral treatments alone.

This study builds upon the limited research on sleep treatment for youth
with emotional/behavioral disorders in several important ways. First, this
study uses a brief sleep treatment, which is thought to be more practical for
therapists to administer than a l2-week treatment protocol (as in Keshavarzi
et al., 2014). Second, this study was the first to examine sleep treatment with
children with internalizing disorders and comorbid conditions. Previous
research has focused on ADHD and has tended to exclude those with
comorbid mental health conditions such as oppositional defiant disorder
(ODD; Hiscock et al., 2015; Keshavarzi et al., 2014). Third, this study builds
on sleep treatment research that did not include validated measures (i.e.,
Nelson et al., 2016) by using objective measurement of sleep and validated
measures of emotional/behavioral concerns at multiple time points to eval-
uate therapy outcomes. The first published study of this brief sleep interven-
tion (Nelson et al., 2016), while indicating substantial promise for the
protocol, had significant limitations in terms of measurement issues. By
using validated measurement and exploring mechanisms by including sleep
measures, this study was better able to distinguish the role of the novel sleep
intervention from standard behavioral parent training. Documenting the
outcomes at various points throughout treatment (i.e., immediately after
the brief sleep protocol, after all intervention) is an improvement over
other studies which have only examined change at the end of all treatment
provided (Hiscock et al., 2015; Keshavarzi et al., 2014).

Clinical implications

The results of objectively measured sleep quantity and quality indicated that
the current sample of children presenting for treatment for emotional/beha-
vioral disorders had shorter sleep duration and worse sleep quality than what
is recommended by the National Sleep Foundation. Although
the recommendation is that children should sleep 9 to 11 hours each night,
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the children in the current study slept an average of 7.40 hours each night
before receiving sleep treatment (SD = 1.09 hours, range = 4.51–9.51 hours),
which results in a nightly 2–3 hour sleep deficit, on average. None of the
children had average sleep duration in the recommended range, which also
reflects the clinical nature of this sample. The results are consistent with
research with a clinical sample that found school-aged children slept only 7.6
hours on average (Van Dyk, Thompson, & Nelson, 2016). The average sleep
efficiency in the current sample was below the recommended 85% as well
(Ohayon et al., 2017) (66.7% were below the cutoff, M = 78.50%, SD = 1.85,
range = 53.18% - 91.76%). It is important to note that the children in the
sample were not presenting to the clinic because of sleep problems, but rather
sleep problems were a comorbid condition to the primary presenting pro-
blems of noncompliance, anxiety, depression, disruptive behaviors, hyperac-
tivity, or inattention. These results are consistent with previous studies
suggesting that children presenting with emotional/behavioral disorders are
likely to have sleep problems (Alfano & Gamble, 2009). However, most
protocols for childhood behavioral problems do not include a sleep inter-
vention component. Clinicians are encouraged to assess and treat sleep
problems as part of routine clinical care.

This study supported the effectiveness of a brief sleep module delivered
universally at the beginning of treatment for emotional/behavioral disorders.
The sleep treatment protocol provides an example of incorporating a brief
treatment module in therapy. Clinicians and researchers in the field of
pediatric and child psychology have been developing many treatment mod-
ules (Weisz et al., 2012), likely because psychologists who have limited
sessions to deliver treatments may value being able to choose a two-session
module rather than a 12-week manualized protocol. Modular approaches
tend to outperform traditional evidence-based treatments and may be easier
for clinicians to use in practice (Weisz et al., 2012). This study supports the
addition of a brief sleep treatment to the existing behavioral modules.

Limitations and future directions

The findings from this study must be interpreted with caution given the modest
number of participants (n = 27). More research is needed with a larger sample to
fully investigate the effectiveness of a brief sleep intervention at the start of
therapy. Moreover, possibly due to the modest sample size, the objective acti-
graphy sleep data did not significantly change from baseline to post-sleep
treatment. Actigraphy data demonstrated a 22-minute increase in sleep duration
after treatment, which is a clinically meaningful improvement (an additional
2.57 hours of sleep per week), and replication of this study with a larger sample
size may find statistical significance.
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There are several reasons why objectively measured sleep may not have
significantly changed from the beginning of the intervention to after sleep
treatment despite significant changes by parent-report as well as improvements
in behavioral and emotional concerns. First, the two actigraphy periods were
separated by only one to two weeks. There may not have been enough time to
observe statistically significant changes in sleep duration, sleep efficiency, or
number of awakenings. The circadian rhythm may take time to adjust, and
parents may need more time to establish new routines. Also, the parent-report
might be influenced more strongly by the most recent few nights leading up to
the therapy session compared to if they had logged sleep ratings
each day. Second, perhaps children had a reduction in sleep problems, such as
bedtime resistance or oppositional behaviors at bedtime that actigraphs were
unable to measure. Children may have been more compliant with bedtime
routines, had less anxiety around bedtime, and had improvement in the overall
sleep experience. Third, although children did not sleep significantly longer,
from a chronobiology standpoint, the sleep treatment may have had clinically
significant improvements in the consistency in the bedtime routine and timing
of sleep, which can have important implications for sleep health even without
increased sleep duration (Carskadon & Short, 2014). Fourth, perhaps, there was
a ceiling effect, because sleep treatment was provided to all children regardless of
whether they had an identified sleep problem. Fifth, the results invite the
question of whether the dose of the sleep treatment was strong enough to result
in a clinical difference. Children who received sleep treatment before any other
behavioral treatment demonstrated emotional/behavioral symptom reduction
and parent-reported improvements in sleep. It appears that the dose of the brief
sleep treatment was likely strong enough because change was apparent in other
symptoms. Unfortunately, we do not have a measure of the degree to which
parents actually implemented the intervention at home. The level of participa-
tion and engagement in treatment may have been variable and perhaps only
a subset of the participants were compliant with the sleep recommendations.
The analyses examined pre-post changes for the whole group and did not
examine individual changes, and thus, it is possible that some participants
may have made impressive gains while others may have had unremarkable
changes. On a positive note, few treatment outcome studies have accomplished
a 2.5-hour/week increase in sleep duration as measured by actigraphy, and these
promising results warrant future replication.

Perhaps the most critical limitation is that the research design lacks
experimental control. In the current investigation, participants were not
randomized to provider or treatment type. Thus, the study does not provide
information on causality but instead provides preliminary evidence for the
benefits of brief sleep treatment for emotional/behavioral problems in an
open trial. Future examinations of sleep treatment would benefit from ran-
dom assignment of participants to treatment conditions and a treatment as

14 KIDWELL ET AL.



usual control condition. Future researchers could also randomly assign
participants to providers to strengthen the design of the study. A multi-site
examination of the treatment would also be beneficial for examining both
generalizability and increasing the number of participants.

A further limitation is the threat of a single source measurement bias as parents
completed measures assessing both sleep and emotional/behavioral functioning.
Future studies may overcome this limitation by including child-, parent-, and
teacher-report measures. Moreover, the CBCL contains seven sleep items that also
load onto the internalizing, externalizing, and/or total problems scales. The
improved sleep scores could account for some of the improvement in the beha-
vioral outcomes. Future researchers may want to consider identifying outcome
measures that do not include sleep items to fully separate the constructs. A final
limitation is the potential threat of type I error given the use of multiple t-tests.

Despite the limitations, there were many strengths of the current study.
First, the study provided an initial examination of sleep treatment for inter-
nalizing disorders, adding a novel investigation to the field. Second, the study
expanded on previous research to examine sleep intervention at the onset of
psychopathology treatment, demonstrating that sleep treatment was effective
in reducing symptoms, even before behavioral treatment for the presenting
problem was implemented. Third, youth with comorbid conditions were
included in the study, which provided a realistic, generalizable test of the
effectiveness of sleep treatment for youth who commonly present for treat-
ment. Fourth, this study included objective measurement of sleep and vali-
dated measures of child emotional/behavioral symptoms.

Implications for practice

This study demonstrated the effectiveness of a brief sleep module delivered
universally at the beginning of treatment for emotional/behavioral disorders.
The sleep treatment included sleep hygiene, sleep routines, and behavioral
strategies for decreasing night awakenings and bedtime resistance, with corre-
sponding improvements in psychopathology symptoms. The intervention is
flexible enough to be delivered by a range of health care providers in many
different settings. Providers treating youth with emotional/behavioral disorders
are encouraged to implement sleep treatment into their intervention plans.
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