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Study Objectives: The objective of this study was to describe the feasibility, acceptability, and preliminary efficacy of a novel Sleep Intervention for Kids and
Parents (SKIP). Parent and child primary sleep outcomes were total sleep time, wake after sleep onset (WASO), sleep efficiency (SE), and bedtime range.
Methods: Children 6–11 years of age with asthma and 1 parent, both with behavioral sleep disturbance, enrolled in this single-group pilot. The 8-week shared
management intervention included weekly online educational modules, goal setting, and progress reporting. Feasibility wasmeasured by the number of dyads who
were eligible, enrolled, and retained. Acceptability was measured by survey and semistructured interview. Total sleep time, WASO, SE, and bedtime range were
measured by actigraphy at baseline, after the intervention, and 12-week follow-up. Mixed-effects regression models were used to determine change in sleep
outcomes from baseline.
Results: Thirty-three of 39 eligible dyads enrolled; of 29 dyads that started the intervention, 25 (86%) completed all study visits. SKIP was acceptable for 61% of
children and 92% of parents. Compared with baseline, at follow-up, children had significantly improved WASO (−37 minutes; 95% confidence interval
[CI], −44.5 to −29.7; P < .001), SE (5.4%; 95% CI, 4.2–6.5; P < .001), and bedtime range (−35.2 minutes; 95% CI, −42.9 to −27.5; P < .001). Parents also had
significantly improved WASO (−13.9 minutes; 95% CI, −19.5 to −8.2; P < .001), SE (2.7%; 95% CI, 1.7–.7; P < .001), and bedtime range (−35.3 minutes;
95% CI, −51.0 to −19.7; P < .001).
Conclusions:SKIPwas feasible, acceptable, andwe observed improved child and parent sleep outcomes except total sleep time. Following refinements, further
testing of SKIP in a controlled clinical trial is warranted.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: School-age children with asthma and their parents experience behavioral sleep disturbance, yet no known
intervention addresses this problem for both parents and children. This study examined the feasibility, acceptability, and preliminary efficacy of the
Sleep Intervention for Kids and Parents, a novel shared management intervention for school-age children with asthma and their parents.
Study Impact: Findings from this study indicate that Sleep Intervention for Kids and Parents was feasible, acceptable, and potentially efficacious for
children with asthma and their parents. Sleep Intervention for Kids and Parents holds promise as a scalable intervention that engages parents and children
together as a team to improve sleep, and a larger, controlled clinical trial is warranted.

INTRODUCTION

Asthma isoneof themost commonchronic conditionsof childhood,
affecting more than 6 million children in the United States.1

Symptoms of asthma include cough, wheeze, shortness of breath,
activity intolerance, and nighttime sleep disturbance, particularly
amongchildrenwithpoorasthmacontrol.2,3An estimated 30–40%
of children with asthma experience sleep disturbances in compar-
ison to 20–30% of their healthy peers.4–6 The most common
behavioral sleep disturbances among children with asthma

include bedtime resistance and variability, prolonged night awak-
enings, and sleep-related anxiety.5,7 Consequences of behavioral
sleep disturbances include impaired daytime functioning, such
as daytime sleepiness, difficulties with self-regulation and problem
solving, and poorer health outcomes, including quality of life and
asthmamorbidity.6,8–10 Compounding this problem is the feedback
loop between sleep and asthma whereby worsened asthma mor-
bidity impairssleep,whichworsensasthmastatusevenfurther.2–4,11

Parent sleep is also affected: an estimated 20–40% of parents
of children with asthma experience an inadequate amount of
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sleep and/or poor quality sleep in comparison to 10% of
parents of healthy children.2 Although some parent sleep dis-
turbances are attributed to frequent awakenings to attend to their
child’s nighttime needs, parents may also experience bedtime
variability and sleep-related anxiety caused by either their
child’s asthma and/or the related child sleep problems.12–15

Inadequate amount of sleep and/or poor-quality sleep in parents
has been associated with poorer quality of life, decreased work
productivity, stress, depression, and anxiety.16,17

Although common, behavioral sleep disturbances are also
modifiable.7,18–21 Customary behavioral sleep intervention
components include stimulus control (eg, reserving bed for
sleep only) and sleep hygiene, including reducing light exposure,
consistent bedtime and wake time, relaxation, and establishing a
consistent bedtime routine.18–24 Interestingly, online behavioral
sleep intervention approaches have shown similar efficacy to
more traditional in-person and/or group formats in children
and adults, with the added benefit of improved accessibil-
ity and scalability.6,7,19,25 Despite the prevalence of behavioral
sleep disturbances among both children with asthma and
their parents, to our knowledge, no interventions jointly
target parent and child together. To address this gap, we
developed the Sleep Intervention for Kids and Parents
(SKIP), a web-based, shared management intervention for
6- to 11-year-old children with asthma and their parents with
behavioral sleep disturbances.

The SKIP intervention targets both children and parents
because the school-age years are a critical time when children
begin sharing responsibility for their health with their parents
and establish life-long health behaviors.26,27 The SKIP in-
tervention was guided by the Common Sense Model of Parent-
Child Shared Regulation (CSM-PC)26 that postulates parents
and children have unique interpretations of health scenarios,
and theway inwhich theymerge these individual interpretations
will determine how they share management of their health. The
parent-child dyad’s appraisal of their actions will influence
future health management decisions, either by reinforcing or
prompting revision of future actions. As such, shared manage-
ment interventions that engage both parent and child as equal
participants to improve sleep hold promise as a potentially
sustainable strategy for improving sleep. Unfortunately, no
known interventions specifically target parent-child shared
management of behavioral sleep disturbance.7,20,21

Given the prevalence of sleep disturbances among children
with asthma and their parents, this study sought to (1) describe
the feasibility and acceptability of SKIP and (2) explore changes
in sleep outcomes, including total sleep time (TST), wake after
sleep onset (WASO), sleep efficiency (SE), and bedtime range
as measured by actigraphy both in children and in one of
their parents. Outcome variables were measured at baseline,
immediately after the 8-week intervention, and 12 weeks
after intervention.

METHODS

This study used a prospective single group design to deter-
mine the feasibility, acceptability, and preliminary efficacy of

the SKIP intervention. The SKIP website was used both for
delivering the intervention and for data collection during the
intervention. The University of Washington Institutional
Review Board approved this study.

Participants
Study recruitment efforts targeted parents of children 6–11 years
of age with asthma. Recruitment flyers were distributed from
May 2017 to November 2017 through social media postings
and study flyers distributed in pediatric practices and by school
nurses within 3 counties in western Washington. Interested
parents were directed to the SKIP study website, which de-
scribed the study as aiming to understand and improve sleep
in children with asthma and their parents. Child eligibility
included the following: (1) age 6–11 years; (2) persistent
asthma, defined as a prescription for daily asthma medication;
(3) able to speak and understand English; and (4) presence of a
sleep disturbance defined as a score of greater than 41 on the
Child Sleep Habits Questionnaire (CSHQ).28 Children were
excluded if their parents reported (1) developmental delay, (2) a
chronic health condition that would interfere with intervention
participation (traumatic brain injury, autism spectrum disorder,
attention deficit hyperactivity disorder, cancer), (3) a diagnosed
sleep disorder (eg, obstructive sleep apnea) and/or a score above
the cutoff point on the Sleep-Related Breathing Disorder
Subscale of the Pediatric Sleep Questionnaire (SRBD/PSQ),29

or (4) current use of sleep medication (eg, melatonin). Parent
eligibility included the following: (1) 18 years or older; (2) able
to speak and read English; (3) reside with the child at least 50%
of the time; (4) legal guardian for the child; (5) have reliable
internet access; and (6) presence of sleep disturbance defined as
a score of 5 or greater on the Pittsburgh Sleep Quality Index
(PSQI).30 Parents were excluded if (1) they self-reported a di-
agnosed sleep disorder (eg, obstructive sleep apnea), (2) theywere
a current night shift worker, or (3) if they had current sleep
medication use. Both parent and child needed to meet eligibility
criteria to enroll in the study. If families had more than 1 eligible
child, the childwith the higher sleep deficiency scorewas included
in the study. No exclusions based on family structure were made.

Procedures

Screening

Parents completed eligibility screening surveys on behalf of
their child and themselves online via the SKIP study website.
Surveys included the PSQI, CSHQ, and SRBD/PSQ.28–30

Adults were screened as eligible if PSQI was greater than 5.30

Children were eligible if CSHQ was greater than 41 and
SRBD/PSQwas less than 0.33.28,29 Through automated survey
scoring, parents were notified if they (both parent and child)
were eligible for the study; those who were eligible were asked
to indicate whether they were interested in learning more about
the study. Among those who expressed interest in the study, a
research team member called the parent and used an approved
script and answered questions about the study. For those who
agreed to participate in the study, the baseline data collection
session was scheduled (T0) at which time written informed
consent from the parent and assent from the child were
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completed. Figure 1 depicts the study protocol beginning
with baseline.

Enrollment

After consent and assent were obtained, each child and parent
were given an actiwatch to wear on the nondominant wrist and
a sleep diary to complete each day. Participants were instructed
on use of the watch and how to complete the diary eachmorning
and each evening for 10 days. At the end of 10 days, the
actiwatches and diaries were returned to investigators by mail.
Study personnel scored the actigraphy data and then scheduled
a home visit (T1) within 2 weeks.

Intervention protocol

During the T1 visit, dyads were given written and verbal
feedback on their baseline actigraphy data by the principal
investigator, a licensed pediatric nurse practitioner, including
total sleep time, nighttime awakenings, sleep efficiency, and
bedtime range. Based on this assessment, 1 or more of the
SKIP modules (bedtime routine, sleep environment, sleep
quality) were recommended. To begin the intervention, par-
ticipants were provided a link to the SKIP intervention website
and prompted to select 1 module. Assessments immediately
after the intervention and at 12-week follow-up included both
actigraphy and sleep diaries. Additionally, at the 12-week
follow-up assessment, participants completed a brief online
survey (individually) and semistructured interview (parent and
child together) to assess the acceptability of the intervention and
to identify areas for future intervention refinement.

Intervention

Theoretical underpinning

SKIP was theoretically derived from both the CSM-PC and
social cognitive theory.26,31 The CSM-PC emphasizes that the
management of a child’s health is not assumed by the individual
but rather shared by parent and child.26 Parent-child shared
management is a dynamic process, given that parent and child
health management responsibilities constantly evolve as the
child matures. A key feature of the CSM-PC is appraisal of

health management actions. The parent and child’s appraisal
of their actions will lead to either reinforced or revised actions
in the future.26 As such, SKIP engaged both the parent and the
child as equal participants who worked together to select
sleep improvement activities as a team and later appraise their
activities together. Social cognitive theory stresses that goal
setting, action planning, and self-monitoring are important
motivational processes.31 To support sleep improvement, par-
ticipants were prompted to select weekly evidence-based sleep
improvement goals. This approach allowed each parent-child
dyad to tailor the intervention to their own needs and priorities.
Consistent with social cognitive theory, after selecting goals,
participants were prompted to anticipate barriers and problem
solve those barriers together (action planning). Each subse-
quent week, participants were also prompted to evaluate their
progress together (self-monitoring).

SKIP development

SKIP was developed iteratively in consultation with experts
in clinical sleep medicine (MLC), sleep science (TMW, CAL),
family-centered behavior change (MMG), and informatics
(HT). SKIP drew on study team expertise and prior work,
national guidelines, and extant literature related to behavioral
interventions for insomnia in children. Collectively, these re-
sources highlighted the importance of bedtime routines, opti-
mizing the sleep environment through decreased light and
media exposure, and sleep hygiene.8,9,24,32 We also incorpo-
rated elements of Cognitive Behavioral Therapy for Insomnia
(CBT-I), including relaxation techniques (breathing and pro-
gressive muscle relaxation) and stimulus control (bed only for
sleeping, regular wake time, avoiding naps).19,22,33

SKIP module process and content

SKIP was organized into 3 online modules with a focus on
the sleep environment, bedtime,routine and sleep quality. Each
30-minute module began with approximately 5–7 minutes of
educational content and guided dyads through submitting
module-related goals. In each module, upon selection of a
specific goal, the SKIP website would provide short tips for
success. For example, if darkening the sleep space was selected,

Figure 1—SKIP study protocol.
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the website recommended use of table lamps instead of overhead
lights, as well as darkening the roomwith window coverings such
as blackout curtains, sheets, cardboard, or foil (Figure 2). Next,
participants were asked to anticipate barriers to achieving their
selected goals and to problem solve how to address these an-
ticipated barriers together. During intervention weeks 2–8,
participants also completed progress reports on their selected
goals (Figure 2).

The sleep environment module focused on preventing
melatonin disruption by limiting media and light exposure
before bed and creating a darkened sleep space.22,24,32 Evidence-
based goals included removing electronic devices from the
bedroom, reducing electronic media use before bed, and dim-
ming lights before bedtime.22,32 The bedtime routine module
focused on establishing and implementing a consistent bedtime
routine.6,8,9,12,18 A template was provided for participants to
build their personalized bedtime routine, including activities
they must do to prepare for bed (ie brush teeth, put on pajamas)
and activities that help them relax (ie read, quiet music).
Bedtime routine goals focusedon the implementation process of
the bedtime routine, ranging from trialing (and possibly re-
vising) a new bedtime routine, increasing the number of nights
the bedtime routine is used, and choosing consistent time to start
the routine. The sleep quality module focused on both sleep

hygiene and sleep quantity. Sleep quality goals included
establishing a consistent bedtime and/or wake time, use of bed
for sleep only, and bedtime relaxation (progressive relaxation,
belly breathing).12,19,22,23,34,35 Goals related to sleep quantity
were based on the National Sleep Foundation’s age-specific
sleep duration recommendations.36

SKIP delivery procedures

REDCap, a secure, web-based software platform designed to
support data capture and management for research studies, was
used both for intervention delivery and data collection.37 To
access SKIP, REDCap generated personalized weblinks that
were emailed to parents, which ensured that children did not
access the internet without parental supervision. Parent-child
dyads were instructed to access SKIP weblink together. SKIP
module content and activities were organized into a series
of REDCap surveys assigned to intervention-specific events
(intervention weeks 1–8). Each week, through a series of
branching and if/then syntax, the website would display the
content for whichever module the participants selected. After
participants submitted their weekly activities, REDCap would
generate an automated email reminder 7 days later with a link
to complete the following week’s activities. Should the dyad
not complete the SKIP activities, daily email reminders were

Figure 2—SKIP module progression.

SKIP sleep environment module exemplar: (A) goal setting; (B) anticipating barriers and problem solving; (C) goal selection summary and tips; (D) progress
report on prior week’s goal.
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automatically sent to parents.AdditionalREDCap features used
to promote dyad engagement included “cross-event piping” to
build a printable summary of each week’s goals and tips for
success, display goals from the prior week within the progress
report surveys, and personalize SKIP content with partici-
pant names.35

Measures

Demographics

Parents completed a survey including information both about
parent and child demographics. Parent characteristics on the
survey included sex, education, race, and ethnicity. Child char-
acteristics on the survey included age, sex, grade level, race,
ethnicity, insurance coverage, and age at asthma diagnosis.

Childhood Asthma Control Test38

The children in this study all had an established asthma diag-
nosis and had a prescription for daily controller medication. As
such, asthma control (not severity) was assessed, which aligns
with the National Heart, Lung, and Blood Institute asthma
guidelines.3 The Childhood Asthma Control Test is a 7-item
questionnaire using both child and parent report to classify
asthma control.38 Children complete 4 items using a 4-point
scale while parents independently complete 3 items using a
6-point scale. The summed scores range from 0 to 27, with
higher scores indicating better asthma control. A score of
≥20 indicates well-controlled asthma, 13–19 indicates not
well-controlled, and ≤12 indicates poorly controlled.38 The
Childhood Asthma Control Test has established validity and
reliability in children ages 4–11 years and their parent.38

Cronbach’s α for the present study was α = 0.79.

SKIP feasibility and acceptability

Feasibility was measured by the number of parent-child dyads
who were eligible, enrolled, and retained. Acceptability was
measured by questionnaire and semistructured interview at
the 12-week follow-up visit. Participants individually com-
pleted a 9-item investigator-developed SKIP Acceptability
Questionnaire to rate the ease of completing electronic surveys,
sleep diaries, actigraphy, weekly SKIP intervention activities,
and overall study acceptability. Survey items were rated on a

1–5 point scale, with 1 = strongly disagree and 5 = strongly
agree. Next, parent-child dyads participated in a semistructured
interview related to SKIP acceptability. Nine semistructured
interview questions were used to guide the interview (Figure 3).
Specifically, participants were asked about what they liked
about the SKIP intervention, what they would like to change,
and for any additional feedback.

Sleep diary and actigraphy

Participants were asked to keep a bedtime and waketime
paper and pencil sleep diary during each time point. Sleep
diarieswere used to record time to bed, sleeponset, awakenings,
wake time, and time out of bed. Paper, rather than electronic,
sleep diaries were used to avoid requiring study participants to
use electronic devices to complete sleep diaries before bed.
Concurrently, participants wore an actiwatch Spectrum or Pro
(Philips Respironics, Inc, Bend, OR) on their nondominant wrist
for 10 days during each time point (baseline T0, immediately after
intervention T2, and 12 weeks after intervention T3). Data were
collected in 1-minute epochs and scored using Actiware software
version 6.0.9 (Philips Respironics) with each minute scored as
either wake or sleep using the medium sensitivity threshold.39

Actigraphy data were visually inspected in conjunction with the
sleep diary and screened for artifacts before scoring. All actigrams
were independently scored by the principal investigator (JS) and a
research assistant following a standard protocol.39 Actigraphy data
were excluded if the participant did not have a minimum of 4 days
of data at each time point. The actigraphy parameters of interest
included the following:TST (number ofminutes asleep fromsleep
onset to sleepoffset),WASO(the total time spent awakeduring the
sleep interval), SE (ratioof timeasleepdividedby time inbed), and
bedtime range (rangeofbedtimes inminutes during the 10days the
actiwatches were worn).

Analysis
Deidentified quantitative data were exported from REDCap
and Philips Actiware. Descriptive statistics were used to sum-
marize participant baseline characteristics (demographics and
child asthma control) and weekly module selections. Study
feasibility (aim 1) was measured by examining the number of
parents (and children) who were screened for eligibility, en-
rolled, and completed the intervention (Figure 4). SKIP

Figure 3—SKIP study postintervention semistructured interview questions.
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acceptability (aim 1) was measured by the percent of partici-
pants who rated acceptability questionnaire items as agree
or strongly agree and thematic analysis of semistructured in-
terviews. Thematic analysis involved the following phases:
familiarization, initial code generation, searching for themes,
reviewing themes, defining and naming themes, and reporting
themes.40,41 Data trustworthiness (credibility, dependability,
confirmability) was ensured through the use of member checking
throughout semistructured interviews, data triangulation, re-
searcher triangulation, and audit trails. Following immersion in
the data, the principal investigator generated initial codes that
were then triangulated with another study team member.40,41

Next, a list of codeswas generated and grouped into preliminary
themes, which were then reviewed and refined with the study
team. Finally, themes were defined and named.

Preliminary efficacy of SKIP (aim 2) on parent and child
actigraphic sleep outcomes (TST, WASO, SE, and bedtime
range) were assessed using longitudinal mixed-effects regres-
sion models. Additionally, we calculated the coefficient of
variance, calculated as the standard deviation of bedtime divided
by mean bedtime.42 All models included time as a fixed effect
(in weeks), treated as a categorical variable. The models also
included random intercepts for each participant to account for

the dependence of sleep outcome scores across time. Conclu-
sions about preliminary efficacy were based on comparisons
of outcomes estimated with appropriate contrasts from the
longitudinal model. All hypothesis tests were two-tailed with
P < .05 considered significant. No adjustment was made for
multiple comparisons. The Statistical Package for the Social
Sciences (SPSS) software version 19 (IBMCorp, Armonk, NY)
was used for descriptive analyses. Stata statistical software
version 15 (StataCorp, College Station, TX) was used for all
mixed effects regression analyses.

RESULTS

Table 1 shows the baseline characteristics of the sample (n = 25
parents and children). In brief, the mean age of the children
was 8.3 ± 1.7 years; 52% had not well-controlled or poorly
controlled asthma. All children had insurance for routine and
emergency care, and 96% had insurance for prescription
medications. Most of the participant parents were mothers.
Most dyads (n = 12) engaged with all 3 modules, 8 dyads se-
lected just 2 modules, and 5 spent the entire 8 weeks on 1
module. Across the study sample, the most time was spent on

Figure 4—SKIP study flow.
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sleep quality (mean = 2.9 ± 2.1), followed by bedtime routine
(mean = 2.6 ± 2.3) and sleep environment (mean = 2.4 ± 2.2).

Feasibility
Fifty-nine parents completed the online SKIP eligibility
screening on behalf of themselves and their child (Figure 2),
with 66%of dyads eligible. Of the 20 dyadswhowere excluded,
13 were excluded for child reasons (child outside 6–11 years,
did not meet sleep criteria, had a sleep diagnosis and/or current
use of sleep medication, or did not have asthma), 6 for parent
reasons (sleep diagnosis and/or current use of sleepmedication,
did not meet sleep criteria, or did not speak English), and 1 for
being outside of the geographic boundaries of the study. Thirty-
three of 39 eligible dyads enrolled in the study and completed
baseline measures (85% participation rate). Of 29 dyads that
started the intervention, 25 (86%) completed the intervention
and all study visits.

Acceptability
Sixty-one percent of children and 92% of parents reported
overall satisfaction (agree, strongly agree) with the intervention
(Table 2). Thematic analysis of the SKIP semistructured in-
terviews resulted in 3 overall themes: user engagement, ac-
cessibility and usability, and burdensome experiences.

User engagement and success
User engagement and success reflects that users found SKIP
valuable and a worthwhile use of their time that resulted in
improved sleep. User engagement included the following
subthemes: teamwork, flexibility to focus on priorities, and
achievable goals and results. Working together as a team was
beneficial.“[it is] hard to changea kid’s behavior.Workingas a
team was a good strategy for us. I just didn’t expect to get better
too!” (parent). Dyads also liked having theflexibility to focus on
their own priorities. “We liked picking our own goals; focus on
what we want to.” (child). Similarly, selecting from achievable
goals was motivating, “Yeah, and I liked the specific goals and
how[thewebsite]brokeitdownsothat itwaseasy todo.Madeuswant
to keep going.” (parent). Not only were the goals achievable, but
they led to improved sleep. “It was pretty easy to learn to sleep
better” (child). All of the participants reported that they would
continue with the changes they made to their sleep.

Accessibility and usability
Although participants reported that SKIP was accessible and
easy to use, they also had recommendations for improvement.
One child shared that “The emails helped my mom, she didn’t
need to find the website on her own, she just clicked the link or
I helped her,” whereas his mother added “Yeah, it really was

Table 1—Demographic characteristics of the sample.

Parent n (%) Child n (%)

Sex Sex

Female 24 (96%) Female 12 (48%)

Male 1 (4%) Male 13 (52%)

Race Race

American Indian or Alaska Native 1 (4%) Asian 1 (4%)

Asian 2 (8%) Black or African American 4 (16%)

Black or African American 2 (8%) Caucasian or white 19 (76%)

Caucasian or white 19 (76%) Unknown 1 (4%)

Prefer not to say 1 (4%)

Ethnicity Ethnicity

Hispanic or Latino 2 (8%) Hispanic or Latino 5 (20%)

Not Hispanic or Latino 21 (84%) Not Hispanic or Latino 19 (76%)

Prefer not to say 2 (8%) Prefer not to say 1 (4%)

Education (highest completed) Education (current grade)

High school or GED 3 (12%) Kindergarten 7 (28%)

Some college, no degree 4 (16%) First grade 4 (16%)

Associate degree or vocational 2 (8%) Second grade 5 (20%)

Bachelor’s degree 8 (32%) Third grade 2 (8%)

Master’s degree 7 (28%) Fourth grade 5 (20%)

Doctoral degree 1 (4%) Fifth grade 2 (8%)

Screening PSQI M = 7.0 ± 2.0 Screening CSHQ M = 53.4 ± 8.2

Screening SRBD/PSQ M = 0.23 ± 0.09

CSHQ =Child Sleep Habits Questionnaire, M =mean, PSQI = Pittsburgh Sleep Quality Index, SRBD/PSQ = Sleep Related Breathing Disorder Subscale of the
Pediatric Sleep Questionnaire.
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simple, easy, and fast.” Although the website was accessible,
many participants would prefer an app. One parent shared that
“the website was ok, but text or app might be easier. It could
send reminders instead of emails.” Overall, one third of par-
ticipants reported liking the website format, whereas 14 sug-
gested an app format might be easier to use and improve
accessibility. Additionally, the child participants did like that
SKIP was designed with them in mind, “I liked that there were
videos and pictures instead of just words. It was colorful too.”
(child). In fact, participants suggested more audio and video
content be added to the modules.

Balancing routines and burden
The final theme reflects that participants appreciated that SKIP
sought to build new sleep routines, yet they had suggestions for
reducing some of burdensome aspects of SKIP. They found that
SKIP’s approach of weekly check-ins to build routine was
useful to stay focused and to do things that work. One child
reported “the weekly questions were fun, not hard. I liked the
pictures that would show upwhen Imet my goal.” Similarly, the
parent shared that checking in weekly “made me think about my
goal, and made me stay on top of it. The approach worked for
us—consistent and reporting back.” Some participants, how-
ever, found theweekly check-ins burdensome.“It would be nice
to find [a] way to carry prior goals forward and add option to
repeat same goals as last week. I didn’t love having to fill in the
information again if I was stickingwith the same goal” (parent).
Also, “there was a lot of repetition with the website. I think it is
because the modules were built as surveys, but it could be more
streamlined.” (parent). Similarly, approximately half of the
participants reported that the 8-week intervention duration felt
“just right,” but others felt it was either too long or too short.
One child summed this up perfectly by stating, “everybody is
different, so why don’t we get to choose when we stop?”

Sleep outcomes
Compared with baseline, children in SKIP had significantly
improved sleep outcomes (TST, WASO, SE, bedtime range)
except for bedtime coefficient of variability immediately after

the intervention (Table 3). These significant trends were main-
tained at the 12-weekpostintervention follow-up forWASO,SE
and bedtime range, whereas TST was unchanged from baseline
(Figure 5). Parents in SKIP had similar results, with signifi-
cantly improved sleep outcomes immediately postintervention
(TST, WASO, SE, bedtime range) except for bedtime coeffi-
cient of variation. These significant trends were maintained at
the 12-week postintervention follow-up for SE, WASO, and
bedtime range, but TST was unchanged from baseline. Inter-
estingly, parent bedtime coefficient of variability was signifi-
cantly improved at follow-up compared with baseline.

DISCUSSION

The present study evaluated the feasibility, acceptability, and
preliminary efficacyof SKIP in school-age childrenwith asthma
and sleep disturbance and their parents also with sleep distur-
bance. Findings from this pilot study indicate that SKIP was
feasible and acceptable, andweobserved improvements in sleep
outcomes for child and parent participants, with lasting effects
in WASO, SE, and bedtime range at the 12-week follow-up.

Feasibility
Participant eligibility (66% of dyads screened), enrollment
(85% of eligible dyads), and retention (86% of dyads who started
intervention) provide evidence of SKIP feasibility. We used a
variety of recruitment strategies, including online social media
advertisements and flyers in pediatric offices and distributed by
school nurses. Our most fruitful recruitment strategy was part-
nering with school nurses to distribute study flyers. Our online
eligibility screening and automated scoringwas simple and easy to
use forbothparticipants and studypersonnel.Fourdyadswithdrew
from the intervention (14% attrition), which is consistent with
other studies of children with chronic conditions.34

Acceptability
Postintervention interviews and surveys indicated that SKIP
was acceptable, with 61% of children and 92% of parents

Table 2—SKIP acceptability questionnaire scores.

Item Child (n = 23), n (%) Parent (n = 25), n (%)

SKIP intervention satisfaction 14 (61) 23 (92)

SKIP website ease of use 16 (70) 21 (84)

SKIP activities were helpful and made sense 14 (61) 22 (88)

SKIP activities were long enough 16 (70) 23 (92)

There were enough SKIP activities 16 (70) 22 (88)

I completed all SKIP activities 15 (65) 20 (80)

Made changes to improve my sleep 16 (70) 22 (88)

I am confident these changes will lasta 14 (61) 20 (87)a

Recommend SKIP to others 13 (57) 24 (96)

Number of participants rating acceptability items as agree or strongly agree. aAdditional item response option of either “does not apply to me or not needed”;
such scores were excluded percentage calculations (n = 23).
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indicating overall satisfaction with the intervention. Themes that
emerged from the semistructured interviews (user engagement,
accessibility and usability, and burdensome experiences) reflect
high acceptability among parents and children. Users found
SKIP to be engaging, with flexibility in setting sleep priorities,
facilitating teamwork, and providing achievable goals. The most
frequent suggestions for improvement were to make the SKIP

intervention duration tailored, such that participants could
choose when they were finished, and to transition SKIP to an
app-based platform to improve accessibility and convenience.
Although group and internet-delivered CBT-I has been effective
in adults and children with insomnia, to our knowledge, SKIP
was one of the first interventions to engage parent-child dyads in
sleep shared management using a web-based platform.19

Table 3—Change in outcome variables at each SKIP time point.

Outcome Baseline Mean (SD) Postintervention Δ from
Baseline (95% CI) d 12-Week Follow-Up Δ from

Baseline (95% CI) d

Child

Sleep time (min) 479 (74) 26.6 (15.9 to 37.4)c 0.31 7.5 (−3.5 to 18.5) 0.12

WASO (min) 109 (64) −27.1 (−34.2 to −19.8)c 0.72 −37.1 (−44.5 to −29.7)c 1.01

Sleep efficiency (%) 82 (10) 4.3 (3.2 to 5.5)c 0.69 5.4 (4.2 to 6.5)c 0.94

Bedtime range (min) 171 (104) −34.9 (−42.5 to −27.4)c 0.37 −35.2 (−42.9 to −27.5)c 0.47

Bedtime CV 0.12 (0.18) 0.01 (−0.02 to 0.03) 0.12 −0.02 (−0.05 to 0.00) 0.12

Parent

Sleep time (min) 421 (78) 14.7 (1.3 to 28.1)a 0.32 6.5 (−7.5 to 20.4) 0.10

WASO (min) 70 (40) −9.8 (−15.3 to −4.4)c 0.45 −13.9 (−19.5 to −8.2)c 0.68

Sleep efficiency (%) 86 (7) 2.0 (1.0 to 7.9)c 0.51 2.7 (1.7 to 3.7)c 0.74

Bedtime range (min) 223 (168) −26.0 (−40.8 to −11.2)b 0.07 −35.3 (−51.0 to −19.7)c 0.60

Bedtime CV 0.33 (0.33) 0.00 (−0.05 to 0.05) 0.00 −0.20 (−0.25 to −0.15)c 0.61

Effect size magnitude: 0.2 = small, 0.5 = moderate, 0.8 = large. aP <.05; bP <.01, cP <.001. CI = confidence interval, CV = coefficient of variation, d = Cohen’s d,
SD = standard deviation, WASO = wake after sleep onset, Δ = change.

Figure 5—SKIP intervention preliminary efficacy by outcome variable.

*P < .05; **P < .01; ***P < .001.
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Preliminary efficacy
Child and parent participants demonstrated significant im-
provements in all objectively measured sleep outcomes im-
mediately postintervention (TST, WASO, SE, and bedtime
range). These significant improvements were retained at the
12-week follow-up for WASO, SE, and bedtime range. Effect
sizes were large for child WASO and SE and moderate for
parent WASO, SE, and bedtime range. In comparison, Schlarb
et al23 evaluated a CBT-I intervention for school-age children
(5–10 years) using actigraphic outcome measures. At the
12-month follow-up, effect sizes were small for nighttime
awakenings and TST and large for SE. For the present study, the
improvements in parent and child sleep outcomes provide
evidence that a web-based delivery of a sleep intervention that
combines sleepguidelines and selectedCBT-I componentsmay
be a cost-effective alternative to more expensive and intensive
in-person sessions. The web format may also be a scalable and
sustainable alternative to CBT-I, particularly if the intervention
procedures were to incorporate web conferencing study visits
(rather than in person) and mailed actiwatches, a successful
strategy that has been used by members of the study team.

We drew on the CSM-PC to engage both parent and child as
equal participants who worked together as a team to improve
sleep.26 Few behavioral interventions in respiratory conditions
use theoretical underpinning, yet those that do often demon-
strate efficacy.43,44 Given the co-occurrence of sleep distur-
bances in children with chronic conditions and their parents and
increasing calls for family-based sleep interventions, a shared
management intervention that showed preliminary efficacy,
such as SKIP, holds considerable promise as a potential addition
to the clinical care of childrenwith asthma and their parents.2,9,45

Disentangling the relationship between sleep disturbance
and asthma is complex. Sleep disturbance has long been
considered an outcome of asthma control.2–4,11,46 Yet, there is
growing evidence that there may be a bidirectional relation-
ship between sleep disturbance and asthma.2,10,46,47 Prior studies
suggest that sleep disturbance may worsen asthma status, al-
though the exact mechanism is not clear. Examining a rela-
tionship between sleep disturbance and asthma control was
beyond the scope of the present study, although future studies
are warranted to explore a potential bidirectional relationship.

Limitations and strengths
This pilot study has limitations. First, the study did not have a
comparison group, although there is evidence that behavioral
sleep disturbances rarely spontaneously resolve.8 Second, the
sample was quite small and predominantly white and college
educated, although the sample demographics are largely rep-
resentative of the western Washington area. Third, there is also
the potential that self-report and social desirability biases may
have exaggerated the effects observed. Despite these limita-
tions, this study has numerous strengths. SKIP was a novel,
theoretically based intervention. By engaging parent-child
dyads in shared management, our study participants were
able to tailor the intervention to their own needs and priorities.
The use of objective sleep outcome measures (TST, WASO,
SE, and bedtime range) is an important strength countering po-
tential self-report bias. Additionally, SKIP was easily accessible

and used a single web-based platform (REDCap) both to deliver
the intervention and collect study data.

CONCLUSIONS

The present study has some important implications. A web-
based, shared management intervention designed both for a
child and a parent was feasible, acceptable, and potentially
efficacious at improving both child and parent sleep outcomes
(WASO, SE, bedtime range). Further testing the SKIP interven-
tion, integrating participant suggestions, in a larger, controlled
clinical trial is warranted. Parents and children often disagree on
reports of sleep and asthma symptoms48–50; therefore, studies that
use objective and self-report measures both from parents and
from their children are recommended.Children eventually grow
into adults; therefore, their inclusion in health interventions
holds promise not only at improving their present health but also
at establishing lifelong healthy sleep behaviors.

ABBREVIATIONS

CBT-I, Cognitive Behavioral Therapy for Insomnia
CSHQ, Child Sleep Habits Questionnaire
CSM-PC, Common Sense Model of Parent-Child

Shared Regulation
PSQI, Pittsburgh Sleep Quality Index
SE, sleep efficiency
SKIP, Sleep Intervention for Kids and Parents
SRBD/PSQ, Sleep-Related Breathing Disorder Subscale of the

Pediatric Sleep Questionnaire
TST, total sleep time
WASO, wake after sleep onset
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