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> Describe common sleep problems

> Identify the current gaps in pediatric sleep interventions

> Describe community-based participatory approaches in the 
development and testing of interventions to improve sleep in 
children

> Describe current mHealth pediatric sleep interventions

> Discuss recommendations

Objectives
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Why Focus on Sleep?



> Major public health concern

> One of the top 5 complaints presented to primary care clinicians
o Infants up to 40%
o Preschool 25% to 30%
o School-age & Adolescents 10% to 60%

> Up to 30% of children and 66% of adolescents experience 
Insomnia symptoms

Why Focus on Sleep?

Owens J & Chervin R (2019); Dewald-Kaufmann,  de Bruin, Gradisar (2019)



Consequences of Sleep Deficiency 

• Co-morbid with acute & chronic illnesses
• Developmental transitions

o Age, work, family

• Self-imposed due to unhealthy lifestyle choices

• Physiologic & behavioral consequences
• ↓ Quality of Life 
• Health consequences

• Mental health
• Obesity
• Inflammation



> First line of therapy for pediatric insomnia.
• Targets both behavioral and cognitive components 
• Few RCTs in school-age children and adolescents

> Face-to-face or telephone sessions can produce significant 
improvement in sleep duration, patterns, and behaviors.
• 2 to 6 sessions

Cognitive Behavioral Therapy for Insomnia (CBT-I) 

Åslund et al., J Clin Sleep Med. 2018; Hiscock et al., British Med J, 2015; Meltzer & Mindell, J Ped Psychol, 2014



Systematic Review of CBT-I in Children

Åslund L. et al., J Clin Sleep Med. 2018

Characteristics of the Intervention

Key Findings: Significant differences in total sleep time and sleep onset latency  
posttreatment favoring the sleep-specific CBT-I as compared to wait-list and active control 
groups. 

• effect sizes for actigraphy and self-reported sleep onset latency 0.4 and 0.81
• effect size for WASO 0.5



> Primarily conducted in adolescents
– Child report of sleep and daytime function

> Small sample sizes

> High risk of bias due to lack of blinding
– Attention control groups

> Heterogeneity in participants, treatment regimens and delivery

> Longer follow up periods

Limitations of Current RCTs in Children



> Lack of pediatric providers trained in how to manage behavioral sleep 
problems.

> Long waiting times and referrals.
– Cost and time
– Missed work and school

> Stakeholders (e.g., parents and children) are not involved in developing of 
the intervention.

> Few interventions incorporate shared-management skills (activation, 
motivation, self-efficacy) 

> Few sleep interventions focus on marginalized communities.

Gaps In Sleep Interventions

Smith et al., Sleep Health,2019; Caldwell et al., J Ped Health Care, 2019; Schwichtenberg et al., Slp Med Rev,2019; Honaker et al., Sleep Med Rev, 2015



> Use of mobile technology to improve sleep
– Mobile applications
– Web-based applications
– Text messaging

> Few studies have examined mHealth to improve sleep in 
children. 

mHealth/ eHealth

Tan-MacNeill, et al., Res Dev Disabilities, 2020; Leichman, et al., Behav Ther, 2020; Ward, et al., Nursing Outlook, 2020; Sonney, et al., J Clin Sleep Med, 
2020; Corkum, et al., JMIR, 2018; Corkum, et al., JMIR 2018;  Ritterband et al., Annals Behav Med, 2009 



> Caregivers are an essential component of the care of the child.
– Activation
– Motivation
– Self-efficacy

> Empower both caregivers and children to set goals and problem solve. 

> mHealth interventions have been shown to improve patient activation and 
engagement, making them a possible solution to improve outcomes. 

> Few studies evaluate the use of mHealth in the parent-and-child dynamic to better 
understand optimal use of mHealth for both parts of this dynamic.

Shared Management

Palermo T, et al., Contemp Clin Trials, 2018; Badawy, et a., JMIR, 2018; Fisher et al, J Pediatr Pscyhol, 2018; Haas, et 
al., J Pediatri, 2017; Grey M, et al., Nurs Outlook, 2015.



Integration of Technology to Improve Sleep

User Centered Design Approach



> Identify stakeholders
– Patients

> Children
>Older Adults

– Caregivers
> Parents
> Spouses

– Healthcare Providers
>Nurses
>Doctors

– Community
> Community health navigators

Explore



> Participatory Design
– Incorporate 

stakeholders 
throughout the design 
process

– Example:
> Sticky Note Exercise
> Facilitator
> RAs for notetakers

OBSERVE



Prototypes



Participatory Design



> Prioritize features
– How important is the feature
– How well the need is met by existing solutions

EXPLORE



1)     Sleep Education
2)     Recognizing stress and negative emotions
3) Operant strategies I (reinforcing behaviors)
4) Positive Reinforcement
5)     Modeling
6)     Communication
7) Lifestyle
8) Relapse Prevention

Ward et al., Nurs Outlook, 2020



Key Components of Behavioral Sleep Interventions

The above with a highly trained SLEEP COACH
Chen et al., JMIR, 2019



Weekly 
Email







Better Nights Better Days (BNBD)- ADHD

> Primary Aim: To determine the effect of a distance BNBD intervention 
on children’s sleep onset latency, bedtime resistance, and sleep duration 
as measured by parent report.

> Secondary Aims: 
– To evaluate change in sleep as measured by actigraphy, 
– To evaluate whether children with ADHD responded similarly to the 

distance sleep intervention as typically developing (TD) children
– To determine whether changes in sleep resulted in changes in 

daytime functioning

Corkum P, et al., J Ped Psych, 2016



Better Nights Better Days Intervention with Sleep 

Sleep Coach
- 5 weekly telephone calls (30 to 45 minutes)
- parent manual



Better Nights Better Days  -Study Eligibility

Child

In
cl

us
io

n

• Age 5 to 12 years
• Child experience trouble falling asleep, with/without bedtime resistance 

→SOL >25 minutes & occurring >3 times per week
• Duration of sleep problem >1 month, with impairment to daily 

functioning

Ex
cl

us
io

n

• + Sleep apnea screening
• Moderate/severe cognitive impairment 
• Neurological disorder (epilepsy)
• Mental health disorder (anxiety, depression) other than ADHD
• Participation in behavioral sleep intervention over the last 6 months
• Co-sleeping

Corkum P, et al., J Ped Psych, 2016



Methods

> Sample: 61 children (n=31 ADHD)
– 5 to 12 years of age

> Sleep – actigraphy (SOL, duration), CSHQ
> Single Center, parallel group RCT  

– Randomized to intervention (n=30) or waitlist control (n=31)
> 5-week telephone intervention with sleep coach 

Baseline 
Assessment

Intervention 
(5 weeks)

2-month 
Post-

Intervention

6-month 
Post-

Intervention

Corkum P, et al., J Ped Psych, 2016



Demographics

Intervention (n=31) Waitlist Control (n=30) p value

Age (months, SD) 108.0 (23.6) 110.6 (23.7) .67

Sex (female, %) 16 (51.6%) 17 (56.7%) .69

Ethnicity 25 (80.6%) 28 (90.3%) .14

ADHD diagnosis 12 (38.7%) 10 (33.3%) .66

Meds for ADHD (yes, %) 8 (67%) 6 (60%) .59



> Significant improvement for parent ratings on the 
CSHQ in the intervention group at 2- and 6-months 
post-intervention
– SOL, bedtime resistance, and sleep duration
– effect sizes small to moderate

> Actigraphy no differences over time

Results



Limitations

> Low adherence to actigraphy

> Lack of child report measures of sleep and daytime functioning
– sleep hygiene 

> Shared Management measures
– self-efficacy, motivation



> Developed to determine its effectiveness on children’s sleep and psychosocial 
functioning

> Parent-guided e-Health intervention to treat behavioral insomnia
– Accessible program to empower parents to implement strategies independently
– ADHD, Typically Developing, Neurodevelopmental Disorders 

> Based on evidence-based practices and tailored content 
– participants create personalized sleep routines, set individualized goals, and receive 

custom feedback on progress
– age-specific information delivered primarily through videos and interactive 

elements to engage and encourage parents 
– access to built-in tools and supports, such as sleep diaries and goal setting and 

tracking, provides feedback on participants’ progress.

Revised Better Nights Better Days

Tan-MacNeill et al., Res Dev Disabil, 2020; Corkum P, et al., JMIR, 2018; Corkum, et al., J Ped Psych, 2016



Better Nights Better Days  

> The purpose of the RCT trial is to 
evaluate the effectiveness of BNBD, an 
eHealth intervention for insomnia in 
children 1 to 10 years of age.
– RCT across Canada
– Canadian Institutes of Health 

Research

> Implementation and sustainability
– Who does this intervention work 

for?

Corkum P, et al., JMIR, 2018

https://betternightsbetterdays.ca/information-media

https://betternightsbetterdays.ca/information-media


Better Nights Better Days  -Study Eligibility

Child Parent

In
cl
us
io
n

• Age 1-10 years
• Speak/understand English
• Internet access
• Insomnia (sleep onset 

disturbance)

• Caregiver of a child 
• Read/understand English & 

French
• Internet access
• Reside in Canada

Ex
cl
us
io
n

• + Sleep apnea screening
• Medical and/or mental 

health disorder 
(developmental disability, 
medication for ADHD)

• Bedsharing with the child

Corkum P, et al., JMIR, 2018



Web-Based Sleep Intervention for Kids and Parents 
(SKIP): A Pilot Study

> A Shared Management Pilot Study

>Develop and pilot test SKIP, a web-based tailored intervention for 
sleep deficiency in 6-to-11 year-old children with asthma and 
their parents.

> Study Aims:
1: Describe the feasibility & acceptability of SKIP
2: Explore changes in sleep deficiency measures

Sonney et al., J Clin Med, 2020



Study Eligibility
Child Parent

In
cl
us
io
n

• Asthma diagnosis
• Age 6-11 years
• Speak/understand English
• Prescription for daily asthma 

medication
• Sleep deficient (CSHQ)

• 18+ years
• Read/understand English
• Reside with child (50% +)
• Legal guardian
• Internet access
• Sleep deficient (PSQI)

Ex
cl
us
io
n

• Traumatic brain injury
• Developmental delay
• ASD, ADHD, Cancer
• Diagnosed sleep disorder 
• + Sleep apnea screening
• Use sleep medication

• Diagnosed sleep disorder
• Night shift worker
• Use sleep medication



Methods
> May 2017 - July 2018
> Single group 8-week tailored intervention
> Study structure:

Baseline 
Sleep 

Assessment

Intervention 
(8 weeks)

Immediate 
Post-

Intervention

12 Week 
Post-

Intervention



Data Sources
Pa
re
nt • Objective

• Actigraphy
• Subjective

• Self-report & 
proxy 
surveys

• Sleep diaries
Ch

ild • Objective:
• Actigraphy
• Spirometry
• Weight, 

height
• Subjective:

• Self-report 
surveys

• Sleep diary

Dy
ad • SKIP

• Engagement
• Goal-setting, 

progress 
reports

• Semi-
structured 
interview



Web-Based SKIP Intervention

> Dyads select from 3 modules
> Educational video
> Weekly activities

– Goal setting
– Anticipating barriers & 

problem solving
– Weekly progress report 

(weeks 2-8)



Module Activities

Evidence-Based 
Goal Setting

Anticipated 
Barriers & Problem 

Solving

Progress 
Reporting



Results
Feasibility
• Enrollment response
• 14% attrition

Acceptability
• Acceptable & helpful
• Easy to use

Efficacy
• Parent & child improvements
• Post intervention & 3 month follow-up



Efficacy Results Continued

Outcome Baseline
Mean (SD)

3-Month FU
Change (95% CI)

Sleep Time (min) 479 (74) 7.5 (-3.5 to 18.5)

Bedtime consistency (min) 171 (104) -35.2 (-42.9 to -27.5)*

Wake after Sleep Onset 
(WASO, min) 109 (64) -37.1 (-44.5 to -29.7)*

Sleep Efficiency (%) 82 (10) 5.4 (4.2 to 6.5)*

Sleep Time (min) 421 (78) 6.5 (-7.5 to 20.4)

Bedtime consistency (min) 223 (168) -35.3 (-51.0 to -19.7)*

Wake after Sleep Onset 
(WASO, min) 70 (40) -13.9 (-19.5 to -8.2)*

Sleep Efficiency (%) 86 (7) 2.7 (1.7 to 3.7)*

* p < .001



Implications & Next Steps for SKIP

> SKIP was feasible, acceptable and effective
>Next steps:

– Refinements
– Testing in a larger trial



> Integration of community-based participatory approaches

> Sample
– consideration of who is and is not included

> What interventions work for whom?

> Sharing Protocols

> Intervention Fidelity

> Validation of the technology to measure sleep

> Security & Privacy concerns

Moving Forward -Recommendations



Center for Innovation in Sleep Self-Management 

> Online Prenatal Trial in Mindfulness Sleep Management 
(OPTIMISM) Dr. Ira Kantrowitz-Gordon 

> Sleep Innovations for Preschoolers with Arthritis (SIPA)
Dr. Weichao Yuwen

> Latino Caregivers of Children with Special Healthcare Needs 
Dr. Maggie Ramirez

https://cissm.nursing.uw.edu/

Current Research at UW School of Nursing

https://cissm.nursing.uw.edu/


> Sleep Shared-Management Intervention in Children with 
Juvenile Idiopathic Arthritis (SLEEPSMART) Dr. Teresa Ward

> The Role of Sleep Deficiency in Youth with Chronic Pain                              
Dr. Tonya Palermo

> Open Tools for Self -Tracking, Self-Experimentation, and 
Patient - Provider Collaboration in Symptom Self -
Management and Clinical Care. Dr. James Fogarty

> Mobile Motivational Physical Activity Targeted Intervention –
Dr. Oleg Zaslavsky

> Better Sleep for Breast Cancer Survivors: A Chat Bot 
Intervention Dr. Kerryn Redding

Current Ongoing Studies at UW

https://www.sleepsmartstudy.org/overview
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