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Abstract 

Insomnia symptoms are prevalent among school-age children, yet there are few accessible 
evidence-based treatment programs, and hence there is an “evidence-to-practice gap”. 
This dissertation examines the development and evaluation of a smartphone application 
(mHealth “app”), the “ABCs of SLEEPING”, taking a user-centered approach involving 
key end-users (parents and healthcare providers). The app provides sleep evaluation and 
recommendations to parents to help improve their children’s sleep. Guided by Bowen et 
al.’s (2009) framework, a feasibility study (Study 1; n = 23), pilot randomized controlled 
trial (RCT) (Study 2; n = 28), and a barriers and facilitators to implementation study 
(Study 3; n = 33) were conducted. The feasibility study, which gathered feedback from 
parents who used the app, found evidence of acceptability (i.e., satisfaction/suitability) 
and preliminary effectiveness (i.e., improvement in sleep problems); however, fidelity 
was not as high as required (i.e., aim was for daily use). After modifying the intervention 
using end-user feedback (e.g., incorporating reminders into the app), a pilot RCT was 
conducted. Recruitment data indicated a large-scale study would need to include 118 
participants to be adequately powered. Improvements in parents’ reports of their 
children’s sleep habits/bedtime routines, insomnia severity, and behavioural functioning 
were found, although the effects were relatively small and did not normalize sleep 
behaviours. The study examining potential implementation used semi-structured 
interviews with end-users. Results indicated a high demand for an mHealth intervention, 
clear integration strategies for searching and finding this app, and provided data related to 
practicality of the use of the app (e.g., would be best used as a first-line/preventative 
intervention). All participants found the app appealing due to its credibility, appearance, 
and information/features, and reported that daily use of the app would be feasible. 
Barriers (e.g., busy schedules) and facilitators (e.g., credibility) to its use were identified. 
This dissertation research has prepared the ABCs of SLEEPING app for full-scale 
effectiveness testing and results suggest a focus on improving sleep health rather than 
taking an insomnia sleep disorder lens. Given promising results from these three studies, 
the app has potential to close the “evidence-to-practice gap” and as such, improve school-
aged children’s overall sleep health. 
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Chapter 1: Introduction 

 This dissertation consists of three empirical studies, with the overarching goal of 

furthering the development and evaluation of the parent-implemented sleep smartphone 

application (“app”) entitled the ABCs of SLEEPING. This research program was guided by 

Bowen et al.’s (2009) comprehensive feasibility framework. An evidence-based accessible 

app has the potential to enhance access to interventions aimed at improving sleep in 

elementary-school-age children (6 to 12 years). In Study 1 (Chapter 2), the acceptability, 

fidelity, and preliminary effectiveness of the ABCs of SLEEPING app was examined 

through a feasibility study following parents’ one-month use of the intervention. Study 2 

(Chapter 3) is a pilot randomized controlled trial (RCT), which was conducted to provide 

critical information to plan a future full-scale RCT and examined preliminary effectiveness 

using RCT methodology and employing both subjective and objective sleep measures. 

Finally, in Study 3 (Chapter 4), I evaluated barriers and facilitators to the potential 

implementation of the ABCs of SLEEPING app by exploring its demand, integration, and 

practicality using qualitative perspectives from end-users (i.e., parents and healthcare 

providers [HCPs]). In Chapter 5 the theoretical considerations and clinical implications, 

strengths and limitations, future directions, and conclusions derived from research in this 

dissertation are discussed.  

The current chapter provides background information and context for the research 

presented within this dissertation. First, I discuss sleep disorders with a focus on insomnia 

in school-age children. Specifically, I focus on the prevalence, etiology, and impact of sleep 

disorders in this age group. Following this, I outline the evidence-based four-step model 

for the treatment of insomnia. Third, an overview of barriers and facilitators to treatment 
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is provided, followed by a review of digital interventions and mobile health (mHealth). 

Fourth, an overview of implementation research is provided followed by a detailed 

description of the ABCs of SLEEPING app and its development. Next, the theory and 

guiding framework of this dissertation are described. To conclude this chapter, the current 

dissertation’s overarching objectives are outlined. 

Sleep Disorders: Insomnia 

 The diagnostic criteria for sleep disorders are described within two manuals, one of 

which focuses on psychiatric disorders (i.e., the Diagnostic and Statistical Manual of 

Mental Disorders – Fifth Edition Text Revision [DSM-V-TR]; American Psychiatric 

Association [APA], 2022), and another that is specifically focused on sleep disorders (i.e., 

International Classification of Sleep Disorders – Third Edition, Text Revision [ICSD-III-

TR], American Academy of Sleep Medicine [ASSM], 2023). All sleep disorders covered 

by these manuals involve symptoms related to difficulties with sleep quality, timing, and 

amount resulting in daytime impairment with the most prevalent sleep disorder being 

insomnia. Both sets of diagnostic criteria for insomnia describe it as characterized by 

difficulties with sleep quality or quantity due to one or more of the following symptoms: 

difficulties initiating and/or maintaining sleep, and/or early morning awakenings with an 

inability to return to sleep. According to the DSM-V-TR specifically, for a diagnosis to be 

made, these symptoms must cause significant distress or impairment, persist for at least 

three months, occur at least three nights per week, and not be attributable to other disorders, 

medical conditions, or substances (APA, 2022).  

 Prevalence rates of insomnia for school-age children have been investigated in 

several community and clinical samples with estimates ranging from 20 to 40% (Dewald-
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Kaufmann et al., 2019; Calhoun et al., 2014; Singareddy et al., 2009; Liu et al., 2000; 

Owens et al., 2000; Sadeh et al., 2000; Stores, 1996). Furthermore, approximately one out 

of five school-aged children will experience chronic and clinically significant insomnia 

symptoms that result in daytime disturbances (Calhoun et al., 2014; APA, 2022). 

Prevalence rates have been noted to reach even higher levels depending on various 

demographic/environmental variables such as age, gender, sex, socioeconomic status 

(SES), ethnicity, and minority status, and biological ones such as hormonal changes and 

comorbid physical or mental health disorders (e.g., neurodevelopmental disorders [NDDs] 

such as Attention Deficit-Hyperactivity Disorder [ADHD] and Autism Spectrum Disorder 

[ASD] with prevalence rates as high as 86%; Robinson-Shelton & Malow, 2016; Sung et 

al., 2008), (Becker et al., 2015; Calhoun et al., 2014; Sadeh et al., 2011; Singareddy et al., 

2009; Bruni et al., 2018).  

 Understanding the various factors influencing prevalence rates of insomnia can also 

provide insight into its etiology and maintenance in school-age children. There is not one 

universally accepted model to understand the etiology and maintenance of insomnia in any 

age group, but various models have been proposed. There is a cognitive model (Harvey, 

2002), the three-p diathesis-stress model (Spielman et al., 1987), two-process model of 

sleep-wake regulation (Borbély, 1982), opponent-process model of sleep wake regulation 

(Edgar et al., 1993), and many more (Levenson et al., 2015). Some of these models focus 

more on the psychological and behavioural processes of insomnia (e.g., cognitive model, 

three-p), while others focus on biological, neurophysiological factors (e.g., two-process 

model, opponent-process model).  
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When examining what is known about the various pathways through which 

insomnia may be triggered and maintained, these theorized processes underscore the 

complexity of this sleep disorder. Levenson et al. (2015) proposed these models can be 

conceptualized together such that inherent vulnerabilities (e.g., family history, age, 

hormonal changes, lower SES) can result in neurophysiological hyperarousal and 

psychological and behavioural processes (e.g., compromised mental or physical health, 

rumination on sleep)  that either individually or collectively increase the potential of 

developing insomnia and related negative impacts (e.g., poorer physical/mental health, 

daytime functioning). Insomnia may have a bidirectional relationship with these factors, 

variables, processes, or insomnia may be triggered by these or trigger the onset of some of 

these that further maintain the insomnia (e.g., ruminating on poor sleep leading to anxiety 

that further perpetuates insomnia symptoms; Harvey, 2002; Levenson et al., 2015). What 

is clear is that the degree to which an individual exhibits insomnia symptoms varies and 

stressors and personal factors, like age and sex, are influential.  

The various ways in which onset can occur for school-age children underscores that 

insomnia is not a disorder that is experienced in isolation and research has demonstrated 

that there are various factors (social, psychological, behavioural, and biological) to 

consider altogether that are important to understand for the purposes of prevention and 

treatment (Meltzer & Montgomery-Downs, 2011; Levenson et al., 2015). Additionally, 

Falch-Madsen et al. (2021) discuss how defining insomnia etiology has its own challenges 

due to limitations of existing research (e.g., variability of diagnostic criteria used to define 

insomnia across studies, some research viewing insomnia as secondary to other medical or 
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mental health disorders, lack of longitudinal research, limitations with generalizing 

research findings to other populations, and variability of sleep measurement used).   

This dissertation focuses on a school-age population due to the unique impact that 

insomnia begins to have on children once entering school. When starting school, increased 

cognitive, social, psychological, and behavioural demands are placed on children, which 

contributes to defining and evaluating the concept of “school readiness” to ensure children 

are prepared to make the transition to school (Peth-Pierce, 2000; Hair et al., 2006). For 

example, children starting school begin to experience increased academic, extra-curricular, 

and social demands and expectations. As children progress through elementary school, 

pubertal changes begin; for example, unique patterns of increased insomnia are observed 

in females experiencing pubertal changes approximately the ages of 11 and 12 years 

(Calhoun et al., 2014). These demands continue into adolescence underscoring the 

importance of early identification and treatment of sleep problems (Becker et al., 2015).  

Insomnia symptoms have negative impacts on school-age children’s mental health 

and behavioural functioning, such as internalizing (i.e., emotional) and externalizing (i.e., 

behavioural) problems; specifically internalizing problems such as anxiety, depression, 

withdrawal, suicidality, and substance use, and externalizing problems such as delinquent 

behaviour, defiance, and aggression (Calhoun et al., 2017; Armstrong et al., 2014; de 

Zambotti et al., 2018; Haynes et al., 2011). Additionally, Van Dyk et al. (2024) identified 

elevated scores on mental health screening indexes for youth seeking insomnia treatment, 

with affective problems being most elevated. In addition to these mental health and 

behavioural concerns, there are physical health consequences (e.g., gastrointestinal issues, 

obesity, headaches) and decreased health-related quality of life experienced by school-age 
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children with insomnia symptoms (Combs et al., 2016; Chaput et al., 2016; Nixon et al., 

2008; Singareddy et al., 2009). If not treated, insomnia can progress into adolescence and 

adulthood and have further significant consequences for physical and mental health 

(Fricke-Oerkermann et al., 2007). Academic functioning is also negatively affected (e.g., 

poorer grades) by insomnia symptoms when controlling for age, sex, substance use, 

anxious/depressive symptoms, and SES (Dewald et al., 2010; Perfect et al., 2014; Zhang 

et al., 2022; Curcio et al., 2006). These negative impacts (e.g., anxiety, stress, fatigue, 

poorer quality of life) have also been observed in children who have subthreshold insomnia 

symptoms (Denis et al., 2020; Peersmann et al., 2022). Given the unique impact of 

insomnia within this age group, timely treatment following an evidence-based approach 

for insomnia symptoms in a school-age population is paramount. 

Treatment of Insomnia in School-aged Children  

Evidence-based treatment for insomnia in school-aged children follows a stepped 

approach in which each step progresses toward more intensive intervention as needed 

(Rigney et al., 2023). Given that the etiology of insomnia involves social, psychological, 

and behavioural factors, effective treatment must address these factors. Below, the steps of 

evidence-based insomnia treatment for school-age children are outlined in the order sleep 

treatment should occur. This evidence-based model begins with addressing parental beliefs 

about sleep by providing sleep education, followed by implementing healthy sleep 

practices, specific behavioural strategies, and ending with incorporating pharmacological 

intervention if all other intervention strategies do not achieve adequate improvements. 
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Step 1: Parental Beliefs and Sleep Education 

Parental beliefs about sleep are an important area of sleep treatment as (a) they can 

influence the use of sleep treatment strategies, and (b) have been demonstrated to be 

correlated with both parent and self-reported sleep problems for children (Ng et al., 2013; 

Gregory et al., 2009; McDowall et al., 2017). While the literature is lacking about the 

impact of misconceptions on sleep, research has evaluated the positive impact of sleep 

knowledge. According to a systematic review conducted by McDowall et al. (2017), 

parental sleep knowledge was generally poor, and parents demonstrating more sleep 

knowledge were more likely to report utilizing healthy sleep practices.  

Overall, providing psychoeducation is a key part of sleep treatment, and an 

important first step for families to utilize when starting sleep treatment (Bourchtein et al., 

2020; Bessey et al., 2013). Examples of misconceptions about sleep that have been 

identified are described in Table 1.1 below that was adapted from Robbins et al.’s (2019; 

2022) tables. 

Table 1.1.  
 
Sleep Misconceptions According to Sleep Experts 
 
Sleep Habits 
 It is better to have a warmer bedroom than a cooler bedroom 
 Boredom can make you sleepy even if you got adequate sleep before 
 Watching television in bed is a good way to relax before sleep 
 Exercising within four hours of bedtime will disturb your sleep 
 Being able to sleep anytime, anywhere is a sign of a healthy sleep system 
 In terms of your health, it does not matter what time of day you sleep 
 Lying in bed with your eyes closed is almost as good as sleeping 
 If you have difficulty falling asleep, it is best to stay in bed and try to fall back to sleep 
 Loud snoring is mostly harmless 
 Hitting snooze when you wake up is better than getting up when the alarm first goes 
off 
 If you are having difficulties sleeping, taking a nap in the afternoon is a good way to 
get adequate sleep 
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Sleep Habits 
 If you poorly sleep one night, it will disturb your sleep schedule for the whole week 
 If you can get it, more sleep is always better 
 Going to bed and waking up late on the weekends is no big deal as long as my child 
gets enough sleep during that time 
 
Treatment and Medication 
 Sleep training causes psychological harm, including reduced parent-child attachment 
 It is better to take a sleeping pill/medication than having a poor night of sleep 
 Medication is probably the only solution to sleeplessness 
 Melatonin supplements are safe because they are natural 
 Stimulants can counteract the negative effects from sleep deprivation 
 
Knowledge about Sleep and Insomnia  
 Heavy, loud snoring for my child means they are sleeping deeply 
 A sound sleeper rarely moves at night 
 During sleep, the brain is not active 
 Remembering your dreams is a sign of a good night’s sleep 
Consequences of Insomnia on Daytime Functioning 
 One night of sleep deprivation will have lasting negative health consequences 
 Your brain and body can learn to function just as well with less sleep 
 
Consequences of Insomnia: Negative Appraisals 
Falling asleep in class shows a lack of motivation 
 Not being able to get up for school shows a lack of motivation 
 It is better to stay up late studying for a test than it is to get sleep 

 

Step 2: Healthy Sleep Practices 

Healthy sleep practices (previously referred to as sleep hygiene) are the behaviours 

an individual engages in that promote sleep (Bessey et al., 2013). The ABCs of SLEEPING 

intervention name is a mnemonic that captures important healthy sleep practice areas that 

parent and caregivers can address to promote children’s sleep with a 24-hour perspective, 

including: Age-appropriate Bedtimes and wakeup times with Consistency, Schedules and 

routines, Location, Exercise and diet, no Electronics in the bedroom or before bed, 

Positivity, Independence, and Needs met, equal Great sleep (Bessey et al., 2013).  



 

 

 

9 

Within the Age-appropriate Bedtimes and wakeup times with Consistency area of 

the mnemonic, the focus is on a child’s sleep and wake schedule, specifically with the 

consistency of adhering to the same bedtime and waketime each day (including weekends) 

allowing for age-appropriate amounts of sleep. The Schedules and routines component 

pertains to daytime routines and activities including morning routine (i.e., wake up, brush 

teeth, get dressed), daytime activities (school time, homework, or schoolwork), and 

evening routine (i.e., extra curriculars, reading, play time), and bedtime routine (i.e., brush 

teeth, bath time, pajamas, read story). Specific recommendations about timing of activities 

are underscored in this area such as keeping bedtime routines simple and efficient (15-30 

minutes). Location describes where sleep occurs, specifically; the bedroom being free of 

distractions, loud noises, with an atmosphere promoting sleep (e.g., quiet, dark, 

uncluttered), and not associated with exciting and stimulating activities (e.g., play, screen 

time) or negative ones (e.g., time-outs). In addition to electronics being exciting and 

stimulating activities that you do not want to have associated with the bedtime, blue light 

is emitted from these screens that suppresses melatonin production. This impacts our 

internal clock signalling sleep, and as such, Electronics not being in the bedroom or used 

before bed is another important area covered by the ABCs of SLEEPING mnemonic. For 

Exercise and diet, recommendations such as having at least one hour of physical activity, 

30 minutes of which is recommended to be outside, and less than two hours of sedentary 

time are recommended (according to the Canadian 24-hour Movement Guide; Canadian 

Society for Exercise Physiology, 2019). To promote good sleep, it is recommended to not 

go to bed hungry and to consume a balanced diet avoiding foods such as those with high 

caffeine content. Further, the timing of these recommendations is covered (e.g., big meals 
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should be avoided within two hours of bedtime as digestion uses energy that the body needs 

to use to fall asleep). The Positivity component of the mnemonic emphasizes the 

importance of the child’s living environment, specifically an open and positive 

environment and having a positive attitude toward sleep. Relaxation strategies (e.g., 

progression muscle relaxation, guided imagery, deep breathing) are recommended as is 

open communication about worries and validation. Challenging or exciting activities 

should be avoided prior to bedtime. If a child brings these up close to bedtime, strategies 

are recommended such as tabling a discussion for the next day while acknowledging its 

importance. Reinforcement of positive changes and improvements to sleep habits is also 

recommended. Promoting Independence involves recommendations about working 

towards sleeping independently through self-soothing, controlled comforting, and other 

behavioural approaches for those families that are working toward no longer co-sleeping 

or reducing night wakings. Meeting Needs describes the importance of checking in on a 

child’s emotional (e.g., attention, support) and physiological needs (e.g., hunger, thirst) 

throughout the day to ensure they are being primed for optimal sleep. Last, when the family 

can identify areas to improve, and utilize the recommended healthy sleep practices, Great 

sleep can be accomplished. 

Outcomes of RCTs have demonstrated the effectiveness of various sleep 

intervention programs that targeted sleep knowledge (Lin et al., 2018; Stremler et al., 2006; 

Wing et al., 2015; Wilson et al., 2014; Kempler et al., 2020) and healthy sleep practices 

(Lin et al., 2018; Wing et al., 2015; Tan et al., 2012). Results of these studies demonstrated 

improved sleep outcomes for groups that utilized the intervention such as sleep duration, 

quality, and/or insomnia symptoms (Stremler et al., 2006; Kempler et al., 2020; Wing et 
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al., 2015; Wilson et al., 2014; Tan et al., 2012), and daytime functioning (e.g., behavioural 

functioning, mental health, daytime sleepiness; Wing et al., 2015; Tan et al., 2012). 

Step 3: Specific Behavioural Strategies 

In addition to implementing healthy sleep practices, some parents will need to 

implement specific behavioural intervention strategies to achieve improved sleep for their 

children. For example, some parents’ goals may be to reduce their children’s number of 

night wakings or decrease their children’s sleep onset latency for which strategies like 

bedtime fading with response cost can be helpful. Other examples of specific behavioural 

strategies include cognitive strategies (e.g., cognitive restructuring), use of rewards or 

reinforcement programs and consequences, relaxation training, and stimulus control (Zhou 

& Owens, 2016). Table 1.2 lists and describes examples of key strategies commonly used 

in the treatment of pediatric insomnia. 

 

Table 1.2.  
 
Examples of Specific Behavioural Strategies for School-age Children 
 

Behavioural Strategy 
 

Description 
 

 
Bedtime fading 
(Schreck, 2022)  

 
Improves a child’s sleep onset by gradually adjusting their 
bedtime to match when the child naturally falls asleep, then 
slowly moving it earlier in small increments. The first step is 
identifying current sleep onset time, and the next step is to set 
bedtime to be 15-20 minutes earlier once success with the new 
bedtime is established until the desired bedtime is reached. If 
specific rules are implemented, this method would be 
considered bedtime fading with response cost (e.g., having 
child get out of bed if not falling asleep within a specific 
allotted time such as 20 minutes). 
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Behavioural Strategy Description 
 

Controlled comforting 
(graduated extinction; 
Hannon & Hiscock, 
2015) 

Involves a parent putting their child to bed then leaving the 
bedroom only to check on their child at preset time intervals 
(e.g., starting at 2-minute intervals and then increasing 
interval by 2 minutes at each check). The process continues 
until the child falls asleep independently. 
 

Camping out (Hannon 
& Hiscock, 2015) 

Parents place a chair beside their child’s bed. Parents will sit 
and stay at this chair until their child is asleep (without 
interacting with the child). The next steps involve gradually 
moving their chair away from the child within a period of 
approximately 1 to 3 weeks.  
 

Cognitive restructuring 
(Rossman, 2019) 

Rooted in Cognitive Behavioural Therapy (CBT), cognitive 
restructuring targets thoughts in order to influence behaviour 
and feelings (emotions, physical sensations). Challenging 
beliefs and thoughts about sleep that are not conducive to 
sleep, such as anxiety about sleep, can help address insomnia 
symptoms (e.g., balancing thoughts/beliefs by identifying 
evidence for and against thoughts/beliefs) 
 

Relaxation training 
(Rossman, 2019) 
 

These are strategies to promote sleep that can consist of 
mindfulness activities (i.e., bringing yourself to the present 
moment) and reducing sympathetic nervous system activity 
(e.g., deep breathing, guided imagery) 
 

Stimulus control 
(Rossman, 2019) 

Involves enhancing sleep associations with the bed and 
bedroom environment by following specific rules 
consistently so that the bed is only used for sleeping and not 
for other activities (e.g., playing, time-out) 

  
 
Reinforcement and 
consequences (McLay 
& Lang, 2022) 

 
Reinforcement and consequences can be implemented when 
using any of the above approaches for sleep, or to promote 
engagement in healthy sleep practices. Reinforcement can 
involve gaining praise and reward (e.g., stickers, screen time, 
quality time), and consequence can involve losing privileges 
(e.g., losing screen time) 

 

Step 4: Pharmacological Intervention and Behavioural Strategies 

For the majority of children, it has been demonstrated that pharmacological 

treatment is not required to treat sleep problems (Mack & Rybarczyk, 2011; Riemann & 
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Perlis, 2009). For example, a review examining pharmacological versus 

nonpharmacological behavioural treatment demonstrated comparable effect sizes post 

treatment with only behavioural approaches maintaining therapeutic benefits long-term 

(Riemann & Perlis, 2009). This consideration is especially important for pediatric 

populations as pharmacological treatments are not yet well understood or officially 

approved for use by the American Food and Drug Administration (FDA) (Mindell et al., 

2006; Pelayo & Dubik, 2008; Lunsford-Avery et al., 2020; Bock et al., 2016). Specifically, 

there are currently no medications that are FDA approved for pediatric insomnia treatment 

use and more research on their safety, tolerability, and efficacy are required (Lunsford-

Avery et al., 2020; Bock et al., 2016; Mindell et al., 2006; Pelayo & Dubik, 2008). 

Pharmacological treatment of children’s sleep problems is only recommended in 

conjunction with behavioural strategies that alone are not achieving adequate 

improvements (Rigney et al., 2018). A recent comprehensive literature review of 22 RCTs 

examined the effectiveness of medications for insomnia in both TD children and children 

diagnosed with a NDD such as ADHD and/or ASD (McDonagh et al., 2019). Findings 

detailed trials for zolpidem and eszopiclone which did not demonstrate improvements in 

sleep for children with ADHD, but did have adverse effects (e.g., dizziness, hallucinations, 

enuresis). Diphenhydramine demonstrated minor improvements in sleep after one-week. 

Melatonin was most researched (19 studies) and demonstrated improvements in sleep 

latency, duration, and wake times, but did not reduce night wakings and had some adverse 

effects (e.g., dizziness, enuresis, daytime drowsiness) (McDonagh et al., 2019). 

Owens et al. (2010) surveyed 1,273 physicians to examine their prescribing patterns 

for medications used to treat sleep problems in children. In this sample, 96% of physicians 



 

 

 

14 

prescribed pharmacotherapy (e.g., alpha agonists, Trazodone) and 88% prescribed over-

the-counter medication (e.g., melatonin) for pediatric insomnia. Examples of commonly 

used medications include over-the-counter (e.g., antihistamines, melatonin) or prescription 

(e.g., Trazodone) (Boafo et al., 2020; Bock et al., 2016). Bock et al. (2016) provide an 

extensive list of over-the-counter and prescription medications that are commonly 

prescribed to pediatric populations within Ontario, Canada, summarized in Table 1.3 

below. 

 
Table 1.3.  
 
Sleep Promoting Over-the-counter and Prescription Medications Prescribed to 
Pediatric Populations 

Medications Prescribed to School-age Children 
Over-the-counter (% prescribed to ages 6 
to 12) 

Prescription (% prescribed to ages 6 to 
12) 

 Melatonin (48%) 
 Antihistamine (26%) 
 Pain reliever/antihistamine 

combination (18%) 
 Herbal preparations (13%) 

 Antidepressants (18%) 
 Benzodiazepines (16%) 
 Antipsychotics (23%) 
 Alpha agonists (26%) 
 Prescription antihistamines (11%) 
 Chloral hydrate (5%) 
 Non-benzodiazepines (e.g., 

zopiclone, zolpidem) (2%) 
 Barbiturates (2%) 

Note. Percentages are based on a community sample of 67 HCPs licensed in Ontario, 

Canada. Anticonvulsants were included in Bock et al.’s (2016) paper in their Table 2, 

however were not included in the current table given that 0% of all age groups, including 

school-age children, were prescribed these. 

 

Evidence-to-Practice Gap 

Despite insomnia being the most prevalent sleep disorder among children, there 

continues to be a concerning evidence-to-practice gap that requires addressing (Byars & 
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Simon, 2014; Reynolds et al., 2023). Specifically, the treatment trajectory for school-age 

children’s insomnia does not typically follow a stepped approach; for example, 

pharmacological intervention is often prescribed first from primary-care physicians as 

opposed to nonpharmacological treatment, which is the recommended first treatment 

(Bock et al., 2016). Specifically, over two-thirds of Ontario physicians surveyed by Bock 

et al. (2016) reported prescribing pharmacological treatment for insomnia prior to 

recommending earlier steps of sleep treatment (i.e., sleep knowledge, healthy sleep 

practices, behavioural interventions) being utilized without pharmacotherapy. It has been 

posited that this inappropriate treatment recommendation is due to a lack of familiarity 

with behavioural interventions, and that medication is seen as less costly in terms of time 

and finances (Mack & Rybarczyk, 2011; Edinger & Sampson, 2003). This viewpoint is 

well supported by research with HCPs in Canada and worldwide, who report minimal 

training in sleep medicine and less than ideal clinical sleep knowledge (Boerner et al., 

2015; Sullivan & Cao, 2021; Zhou et al., 2021; Kovacic et al., 2002; Saleem et al., 2017). 

Given that majority of HCPs report limited training in sleep, demand is high for evidence-

based insomnia treatment for children, a situation that is further complicated by additional 

barriers to treatment.  

Barriers and Facilitators to Treatment 

Despite strong evidence of the therapeutic effects of behavioural treatments for 

insomnia, parents struggle to access and implement these interventions due to a range of 

treatment barriers. Barriers to treatment are defined as any factor that interferes or 

complicates receiving timely and evidence-based care. A number of barriers experienced 

by parents have been identified to accessing behavioural treatment for insomnia such as 
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literacy, cost (time and financial), transportation, geographical location, busy 

schedules/time demands, beliefs or misconceptions about sleep and treatment (e.g., 

insomnia perceived as benign), psychosocial factors (e.g., increased stress, marital 

problems, parental/caregiver mental health), and lack of available programs or awareness 

of them, and HCPs reporting a lack of training to treat insomnia using behavioural 

strategies (Tan-MacNeill et al., 2020; Billings et al., 2021; Paterson et al., 2019; Roberts 

& Ulmer, 2024; Stinson et al., 2006; Boerner et al., 2015). Additional distinct barriers that 

have been identified that may be experienced by socially disadvantaged groups that occur 

on an individual level (e.g., language and cultural barriers, lack of sleep-specific resources, 

perceived discrimination, beliefs about sleep and health), neighborhood level (e.g., 

proximity to green spaces, light and noise pollution, neighbor cohesion and safety), and 

broader sociocultural level (e.g., remote or rural locations, transportation barriers, 

segregation and redlining, lack of insurance coverage and lack of funds) (Billings et al., 

2021).  

Conversely, facilitators are those factors that enhance and promote accessibility or 

treatment fidelity. Although not at as extensively researched as treatment barriers, a number 

of facilitators have been identified that promote parental engagement in treatment such as 

positive beliefs and attitudes about sleep treatment, intervention-specific reasons (i.e., 

support/features, intervention providing a sense of connection, content, treatment modality 

and its functionality, having tailored content), trust and sense of security, and parent self-

efficacy (Tan-MacNeill et al., 2020; Cheng et al., 2023; Chan et al., 2017; Grivell et al., 

2022; Sandlund et al., 2018).  
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Internet-Delivered Interventions and Mobile Health (mHealth) 

 Lack of access to insomnia treatment is a chronic and concerning issue. A popular 

solution proposed across various research studies examining barriers is eHealth (i.e., 

intervention delivered via digital technologies such as websites, video-conferencing, 

mHealth; Lah & Cao, 2024; Santarossa et al., 2018; Buckman et al., 2021; Kreps & 

Neuhauser, 2010; Tan-MacNeill et al., 2020; Billings et al., 2021). According to Statistics 

Canada (2022), 95% of Canadians 15 years and older have access to the internet and since 

2020, approximately 85% have access to a smartphone for personal use (Statistics Canada, 

2021). Given these high rates of internet and smartphone use, behavioural intervention for 

insomnia delivered through the internet is a viable and promising way to bridge the 

evidence-to-practice gap (Carmona et al., 2021; Cliffe et al., 2020; Tan-MacNeill et al., 

2023; Tan-MacNeill et al., 2020). Recent reviews conducted between 2018 and 2022 

identified moderate to large effect sizes via RCTs for most sleep outcomes for youth 

following use of eHealth insomnia interventions; however, most available eHealth 

programs are for infants and adolescents (Tougas et al., 2023; Werner-Seidler et al., 2018; 

McLay et al., 2020; Zhu et al., 2022).   

A mode of intervention delivery that has gained popularity is mHealth, which is 

accessed using a smartphone via their respective smartphone app store (e.g., App Store, 

Google Play) (Fedele et al., 2017; Budhi et al., 2013). More recently, interest has been 

increasing in the development of mHealth sleep interventions. For example, an mHealth 

intervention (“Nenne Navi”), developed by pediatric sleep experts at Osaka University 

Hospital, has undergone usability and effectiveness testing and demonstrated promising 

results for parents of babies (mean age of 19.5 months) (Yoshizaki et al., 2020; Yoshizaki 
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et al., 2023). Additionally, in adolescents, Quante et al. (2019) examined qualitatively the 

acceptability of two commercially available apps (mysleepbot; https://mysleepbot.com/; 

sleeptime: https://azumio.com) with positive results indicating acceptability of the 

intervention and perceived health benefits (e.g., physical health). Only one parent-

implemented mHealth intervention for school-age children has been identified in the 

literature, although it is not in the format of a smartphone app. The program was developed 

by Mitchell et al. (2021) who examined the use of sleep health promoting messages sent 

via text message from a health promotion website platform (Way to Health, University of 

Pennsylvania) to the smartphones of the parents of school-aged children and demonstrated 

high acceptability but low fidelity in the use of strategies received. The intervention 

increased sleep duration as intended (Mitchell et al., 2021; 2023).  

To date there are no mHealth resources in the form of a smartphone app for parents 

to use to help their school-aged children sleep better and for HCPs to recommend for 

school-aged children’s sleep that provide evidence-based healthy sleep practice 

recommendations. Overall, those mHealth interventions that have been developed and 

tested among other age groups demonstrate promising results such as evidence of 

effectiveness and high acceptability among end-users (Zhu et al., 2022; Yoshizaki et al., 

2020; Yoshizaki et al., 2023; Quante et al., 2019; Mitchell et al., 2021; 2023). 

Evidence-to-Practice Gap: Implementation Research  

Although eHealth and mHealth are well-supported solutions to treatment 

accessibility barriers, there are also implementation issues to consider when such 

interventions are disseminated. Implementation research is a research area focused on 

studying the process of translating evidence-based research knowledge into practice (e.g., 

https://mysleepbot.com/
https://azumio.com/
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dissemination of interventions, programs, guidelines) by identifying factors (barriers and 

facilitators) impacting uptake (Landsverk et al., 2012; Bauer & Kirchner, 2020; Luther et 

al., 2022). Barriers and facilitators to uptake are captured by a number of implementation 

frameworks such as the Theoretical Domains Framework (TDF; Atkins et al., 2017), 

Reach, Effectiveness, Adoption, Implementation, and Maintenance framework (RE-AIM; 

Glasgow et al., 2001), Implementation Outcomes Framework (IOF; Procter et al., 2011), 

and the Consolidated Framework for Implementation Research (CFIR; Damschroder et 

al., 2022). While there are key differences among these frameworks, all acknowledge the 

complexity and variability of what occurs beyond the research context that can make 

implementing evidence-based interventions difficult.  

As discussed above, many barriers need to be addressed to successfully implement 

the ABCs of SLEEPING intervention. For example, HCPs do not currently approach sleep 

intervention for insomnia in a stepped approach and report a lack of knowledge and training 

in pediatric sleep. Moreover, parents report difficulty accessing insomnia evidence-based 

treatments/services (Newton et al., 2021). While evidence-based mHealth and eHealth may 

provide a solution to this evidence-to-practice gap, examining implementation is an 

important step to ensuring the success of these interventions once released to the public. 

Addressing the Evidence-to-Practice Gap: The ABCs of SLEEPING app for School-

Aged Children 

 The ABCs of SLEEPING intervention provides accessible treatment for school-

age children whose parents would benefit from learning about and incorporating healthy 

sleep practices to address pediatric insomnia symptoms (Allen et al., 2016; Howlett et al., 

2020; Jemcov et al., 2021). This section provides an overview of the ABCs of SLEEPING 
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app, including visuals of each component (check-in, sleep report, and sleep tips). The 

homepage of the ABC of SLEEPING app provides tabs for the intervention’s three 

components, a to-do list, and “about the program” (see Figure 1.1 for a visual of the 

homepage and “about the program” tab). 

Figure 1.1.  
 
The ABCs of SLEEPING Homepage and “About the Sleep Program” Tab 
 

 

 

 

 

 

 

 

 

 

 

 

 

The ABCs of SLEEPING intervention has three components. Below, Figure 1.2 

displays the first; the ‘sleep check-in’ (previously termed the ABCs of SLEEPING 

questionnaire) that parent users are instructed to complete first. The ABCs of SLEEPING 

check-in uses the ABCs of SLEEPING mnemonic to assess parent users and their 
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child(ren)’s current use of healthy sleep practices to promote health sleep habits for their 

child(ren).  

Figure 1.2. 
 
The ABCs of SLEEPING Check-in 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Upon completing the check-in, a ‘sleep report’ (component 2) and ‘sleep tips’ 

(component 3) are automatically produced. The sleep report provides families with positive 

and constructive feedback using a star system, with three stars indicating the healthy sleep 

practice area to be well implemented (no changes required), two stars indicating the healthy 

sleep practice area to be of moderate priority (consider making changes), and one star 
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indicating the area to be high priority for changes to support healthy sleep practices (see 

Figure 1.3 for a visual of the sleep report).  

Figure 1.3. 
 
The ABCs of SLEEPING Sleep Report  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The sleep tips provide parents with recommendations on how to address those 

healthy sleep practice areas that were identified in the sleep report. The sleep tips are 

organized based on the ABCs of SLEEPING mnemonic. Note that stars and colours are 

used to indicate levels of priority in the sleep report and sleep tips, respectively. Green and 

three stars indicate the healthy sleep practice area does not need to be addressed (low 
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priority). Yellow and two stars indicate moderate changes may need to be made (medium 

priority). Red and one star indicate changes should be made in the healthy sleep practice 

area (high priority). Parents can tap on these letters (representing the healthy sleep practice 

area) to gain access to the sleep tips. See Figure 1.4 below for a visual of the sleep tips. 

Figure 1.4.  
 
The ABCs of SLEEPING Sleep Tips 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

The Development of the ABCs of SLEEPING Intervention 

Although ABCs of SLEEPING is currently in the format of a smartphone app, its 

conception followed a series of steps informed by an empirical approach. Figure 1.5 

provide an overview of the timeline for the ABCs of SLEEPING foundational research 
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studies informing its development and evaluation (creation of the mnemonic for clinical 

use, systematic review, and usability study) and the modifications that occurred from 2013 

to 2020. This research is also described below. 

 ABCs of SLEEPING Mnemonic. Bessey et al. (2013) examined differences in 

healthy sleep practices between TD children and those diagnosed with ADHD. The 

mnemonic was described to cover and organize healthy sleep practice concepts within a 

24-hour perspective (i.e., considering sleep to be impacted by what happens at bedtime and 

throughout the child’s day). This research highlighted a possibility of using the mnemonic 

clinically. As such recommendations were generated in each healthy sleep practice area 

and these recommendations were evaluated in a Systematic Review. 

 The Systematic Review of the ABCs of SLEEPING. To explore the clinical use of 

the mnemonic, recommendations were developed for each area of the mnemonic. These 

recommendations were formally evaluated for their empirical evidence. A systematic 

review of 77 research articles was conducted by Allen et al. (2016) to examine the evidence 

for each area covered in the ABCs of SLEEPING mnemonic. Level of support was defined 

based on the total number of research studies supporting the area as well as based on the 

methodology used (e.g., strengths or limitations relating to experimental control) and 

whether there was presence of contradicting findings between the research reviewed. The 

levels of empirical support were developed by the researchers. Strong support was defined 

as at least three well-designed studies. For moderate support, at least three studies were 

identified but some being cross-sectional or longitudinal. Limited support was less than 

three studies using this methodology. For strong, moderate, and limited support, no 

research findings could contradict each other. Equivocal support was the presence of any 
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contradicting evidence regardless of the number of articles identified or methodology used. 

Insufficient evidence was defined as no articles providing results to support the healthy 

sleep practice area while non-supportive were those areas that had majority of articles being 

contradictory or no results to support.  

The results of Allen et al. (2016) review were that most of the ABCs of SLEEPING 

mnemonic areas had strong to moderate support. A minority of recommendations within 

any area having limited, equivocal, or insufficient support. Only one recommendation 

under “Exercise and diet” (i.e., avoiding exercise close to bedtime) was found to have non-

support. Overall, the results empirically supported clinical use of the ABCs of SLEEPING 

mnemonic.  

The ABCs of SLEEPING Usability Study. Following the systematic review, an 

intervention with three components was developed. These components were termed the 

“ABCs of SLEEPING questionnaire” (now termed “sleep check-in”), “sleep report card” 

(now termed “sleep report”), and “recommendation handouts” (now termed “sleep tips”). 

The sleep check-in was developed to be an online questionnaire administered via Opinio, 

a secure web-based survey system, and responses were manually scored to produce a sleep 

report provided as a portable document format (PDF) via email to parents. Handouts for 

all areas, unless no concerns were identified, were also provided to parents as PDFs via 

email. The usability study utilized the honeycomb user experience framework (Morville & 

Sullenger, 2010). This is a framework that outlines six usability constructs (i.e., usefulness, 

usability, desirability, valuableness, accessibility, and credibility) that contribute to overall 

user experience. These six usability areas were evaluated via a Usability Feedback 

Questionnaire that collected quantitative and qualitative feedback with twenty-two parents 
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of children between the ages of 1-12 years with at least one behaviourally based sleep 

problem. Results revealed parents to consider the ABCs of SLEEPING intervention as 

highly usable, desirable, accessible, and credible (Howlett et al., 2020). Feedback for 

modifications were provided by both parents and from eight HCPs as well (please see Table 

1.3). The most substantial change was adapting the intervention to an mHealth format (i.e., 

smartphone app) in order to integrate all three components. The mHealth format was 

chosen given the emerging strong evidence of the effectiveness of mHealth programs 

(Yoshizaki et al., 2020; Yoshizaki et al., 2023; Quante et al., 2020; Mitchell et al., 2021). 

 

Table 1.4.  
 
End-user Feedback Informing ABCs of SLEEPING Modifications 
 

Usability Study Feedback Modifications 
Parent HCP  

 Centralize the sleep 
check in, report, and tips 
 Need to know what sleep 
tip areas to prioritize 
 Reduce amount of 
information as 
overwhelming  
 Include more age-
specific information 
 Include more 
information about night 
wakings  
 Include areas for parents 
to write comments 
 Enhance visual by 
adding more colour  
 Make more personalized 
 Include “frequently 

asked questions” 

 Add feature to receive 
data from check-in that 
parent sends to inform 
assessment and 
treatment planning 
 Consider how some 
families may need more 
support than what can 
be provided through an 
app 

 All components of 
intervention (sleep check-in, 
report, and tips) centralized 
into a smartphone application 
 Healthy sleep practice areas 
were colour coded and a star-
system implemented into sleep 
report to let parents know what 
sleep tip areas to prioritize 
 Sleep tips edited to be more 
concise and age-specific (i.e., 
school-age children) 
 Open textbox fields included 
in sleep check-in 
 Night waking information 
included 
 Intervention modified to have 
more colour 
 An “about the program” tab 
included 
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Figure 1.5. 

 
The ABCs of SLEEPING Development Timeline 
 
Note. For results of the research outlined in this timeline, please refer to each study’s sub-

heading above within this section of Chapter 1. 

User-centered Theory 

The development of the ABCs of SLEEPING app has followed an approach 

informed by user-centered theory. User-centered theory postulates that including end-users 

in the development and evaluation of a program or intervention translates to positive 

impacts (e.g., well-received, achieve intended outcomes) to those it is intended for (i.e., 
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end-users; Still & Crane, 2017; Pratt & Nunes, 2012). A user-centered approach has been 

highlighted as especially important in research evaluating and developing digital programs 

and interventions (e.g., mHealth, internet-based interventions) given the remote delivery 

of information via these methods (Zhai et al., 2023). The goal of digital programs and 

interventions is to suit various contexts and situations, and engaging end-users in 

development and evaluation through a user-centered approach is theorized to accomplish 

this goal (Zhai et al., 2023; Still & Crane, 2017).  

The research to be described in this dissertation incorporates a user-centered 

approach, and thus it is likely that involving end-users would translate to the ABCs of 

SLEEPING app being more acceptable among end-users, participants showing higher 

fidelity to the intervention improving intended sleep outcomes (i.e., use of and higher 

consistency of using healthy sleep practices, and improved sleep which was examined in a 

limited way with a pilot RCT in Chapter 3). It is likely that understanding the demand (i.e., 

who is the intervention intended for, is there a perceived need for it), integration (i.e., how 

is an intervention like this searched for and used), and practicality (i.e., barriers and 

facilitators) from end-users would enhance the uptake of the intervention when released to 

the public. 

Feasibility Framework 

Given that this dissertation is guided by a framework for feasibility and pilot study 

data, it is important to provide clear definitions of each. As discussed by Whitehead et al. 

(2014), feasibility studies are a broader term for preliminary research whereas pilot RCT 

studies are intended to utilize intended methodology (i.e., RCT methodology). Leon et al. 

(2011) defined pilot studies as small-scale trials of methodology intended for a future full-



 

 

 

29 

scale trial. Moreover, a pilot study can examine feasibility data such as recruitment 

potential and participant retention (i.e., retention and dropout rates) with which sample size 

estimates may be made (Leon et al., 2011; Whitehead et al., 2014). Only the results of full-

scale RCTs may be used to influence future clinical practices as feasibility and pilot studies 

are not intended to establish treatment effectiveness but may, with caution, examine 

effectiveness in a limited manner (e.g., preliminary effectiveness).  

To prepare the ABCs of SLEEPING app for a full-scale RCT, the current dissertation 

is guided by the feasibility framework of Bowen et al. (2009). This comprehensive 

framework provides researchers with important potential areas of feasibility to explore, 

including three design options for a feasibility and/or pilot study to evaluate an intervention 

prior to a full-scale RCT. The design options are (1) ‘can it work?’ (e.g., is there evidence 

that the intervention might work with the intended population?), (2) ‘does it work?’ (e.g., 

is there evidence that the intervention might be efficacious or effective under ideal or actual 

conditions compared to other practices such as usual care?), and (3) ‘will it work?’ (e.g., 

will the intervention work in real-life contexts with those populations that might adopt the 

intervention as practice?). 

Within these design options, Bowen et al. (2009) outlines various areas of 

feasibility that can be explored such as acceptability (e.g., satisfaction ratings with 

intervention), demand (e.g., need for, and/or degree to which the target population would 

want/use the intervention), fidelity1 (e.g., is the intervention being used as the researchers 

 
1 Bowen et al. (2009) use the terms “implementation” instead of fidelity and “limited efficacy or 

effectiveness” instead of preliminary effectiveness. I use the latter terms in this dissertation and will explain 

the reasoning for this in the subsequent paragraph. 
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intended), practicality (e.g., barriers or facilitators to using the intervention), integration 

(e.g., how an intervention can be searched for or used), preliminary effectiveness (e.g., 

examining pre/post changes with limited methodology such as lower statistical power, 

convenience sample), adaptation (e.g., examining the process of changing the content of 

the intervention for a new context such as a different format, media, or population), and 

expansion (e.g., examining the potential success of an already successful intervention with 

a different population or setting). We utilized each design option and explored all areas of 

feasibility outlined, except adaptation and expansion. Study 1 explores acceptability, 

fidelity, and preliminary effectiveness of the initial ABCs of SLEEPING app, Study 2 

examines preliminary effectiveness of the revised program using pilot RCT methodology, 

and Study 3 examines demand, integration, and practicality. Familiarity (i.e., an 

individual’s familiarity with a given intervention or its format) is an additional area, not 

covered by Bowen et al. (2009), explored in Study 3. Overall, this framework allows for a 

comprehensive evaluation of an intervention that involves end-users (i.e., parents and 

HCPs). 

It is important to note that within the Bowen et al. (2009) framework preliminary 

effectiveness is one area that can be explored, and it does not equate to well-powered 

hypothesis testing given limitations (e.g., underpowered analysis, convenience sample, 

shorter follow-up period). Additionally, in this dissertation different terminology than 

Bowen is used to better capture what was measured. Specifically, Bowen et al.’s (2009) 

framework refers to implementation as an area that can be explored, but we refer to this 

area as fidelity given its definition (i.e., degree to which the intervention is utilized as 

intended). We also will use the term “preliminary effectiveness” as our evaluations of the 
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intervention measure effects under less-than-ideal conditions (e.g., small sample size) and 

provide results to examine for evidence of intended effects of the intervention (Gartlehner 

et al., 2006). Last, we focus on effectiveness rather than efficacy. Effectiveness and efficacy 

exist on a spectrum where increased control translates closer to efficacy (Gartlehner et al., 

2006). Given the nature of feasibility and pilot research, effectiveness is considered the 

more appropriate terminology. 

Dissertation Objectives 

The aim of this dissertation was to further the development and evaluation of the 

ABCs of SLEEPING mHealth intervention taking a user-centered approach. The specific 

objectives were to (a) to evaluate the acceptability, fidelity, and preliminary effectiveness 

of the ABCs of SLEEPING intervention qualitatively and quantitatively, (b) conduct a pilot 

RCT study to inform a future full-scale RCT and to evaluate preliminary effectiveness with 

increased methodological rigour, and (c) examine barriers and facilitators to potential 

implementation by evaluating the areas of familiarity, demand, integration, and practicality 

from the perspective of end-users (i.e., parents and HCPs) who have experience with the 

ABCs of SLEEPING intervention. These goals were achieved via three research studies, 

described in Chapters 2 to 4. Chapter 2 (Study 1) provides the first manuscript for the 

feasibility study. Chapter 3 (Study 2) provides the second manuscript for the pilot RCT 

study, and Chapter 4 (Study 3) provides the third manuscript for the study examining 

barriers and facilitators to potential implementation. Last, Chapter 5 includes a general 

discussion of the findings from the three studies, theoretical considerations, clinical 

implications, strengths and limitations of the research, and future research directions. 
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 Chapter 2: Evaluating the Feasibility of the ABCs of SLEEPING Mobile 

Application: Exploring Fidelity, Acceptability, and Preliminary Effectiveness 

 

 

The manuscript based on this feasibility study is presented below. Readers are advised that 

Anastasija Jemcov, under the supervision of Dr. Penny Corkum, was responsible for the 

research question, methodology, analysis, and all aspects of the writing process. The 

following manuscript was published in the Clinical Practice in Pediatric Psychology 

journal in 2021. Anastasija Jemcov received critical editorial feedback from her 

dissertation committee members (Dr. Isabel Smith and Dr. Sean MacKinnon).  

Jemcov, A., Keys, E., & Corkum, P. (2021). Evaluating the feasibility of the ABCs of 

SLEEPING mobile application: Exploring implementation, acceptability, and 

limited efficacy. Clinical Practice in Pediatric Psychology, 9(2), 180–191. 

https://doi.org/10.1037/cpp0000400  
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Abstract 

Objective: Behaviourally based sleep problems are common among school-age children. 

Due to a number of barriers, few children receive evidence-based behavioural interventions 

for their sleep problems. The ABCs of SLEEPING intervention was developed to provide 

parents with individualized and prioritized sleep recommendations. Method: The current 

study assessed the feasibility of the intervention using a cohort pre-test post-test design. 

Acceptability was assessed by collecting parent ratings of satisfaction/suitability and 

qualitative feedback through open-ended questions. Fidelity was assessed weekly for four 

weeks to examine if the intervention was used as intended. Preliminary effectiveness was 

explored by assessing changes in children’s sleep and bedtime behaviours using parent 

report. Results: Twenty-three Parents generally reported satisfaction with each of the three 

intervention components (check-in, sleep report, and tips) and suitability of the tips for 

their child’s age and sleep problems. Descriptive statistics of the fidelity data revealed 

parents did not use the intervention as much as intended. Content analysis of the qualitative 

data indicated that some changes to the intervention are needed (e.g., reminders to use). 

Statistically significant evidence for preliminary effectiveness was found based on parent-

reported questionnaires with moderate to large effect sizes, but sleep was not normalized. 

Conclusion: The results indicate that while the ABCs of SLEEPING intervention had a 

moderate level of feasibility, it is not yet ready for large-scale testing. Future research 

should focus on modifying the intervention to imbed features to enhance acceptability and 

support fidelity of the intervention. Once addressed, RCT methodology can be piloted 

ahead of full-scale testing.  
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Evaluating the Feasibility of the ABCs of SLEEPING Intervention: Exploring 

Fidelity, Acceptability, and Preliminary Effectiveness 

Sleep plays an important role in the development, health, and mental well-being of 

children (Dewald et al., 2010; Matricciani et al., 2019) and is necessary for optimizing 

performance on tasks requiring learning, cognition, and attention (Dewald et al., 2010; 

Gruber, 2013). For example, sleep restriction in school-age children (i.e., one hour less 

than the recommended nine hours of sleep) is associated with negative impacts on attention 

and regulation of behavior and emotion (Vriend et al., 2012). Fostering healthy sleep habits 

in children is important to promote sleep quality and quantity, which in turn will help to 

prevent negative daytime consequences and support optimal functioning (Allen et al., 

2016).  

Certain sleep practices have been consistently found to be associated with poor 

sleep including inconsistent bedtime routines, use of electronics close to bedtime, lack of 

independence at bedtime, and so forth (Hale & Guan, 2015; Mindell et al., 2009). These 

sleep practices contribute to sleep problems such as difficulty falling asleep, night 

awakenings, and early morning awakenings, and when sleep problems result in clinical 

impairment, the child qualifies for a diagnosis of insomnia (American Psychiatric 

Association [APA], 2022). The prevalence of insomnia symptoms within school-age 

children is high, with one out of five children from the general population experiencing 

insomnia symptoms (Calhoun et al., 2014). If left untreated, these symptoms can continue 

into adolescence and adulthood and have significant consequences for physical and mental 

health (Fricke-Oerkermann et al., 2007).  
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Rigney et al. (2018) described a four-step intervention model for sleep care. This 

model begins with less complicated interventions and moves toward more intensive 

interventions or ones with potential side-effects when the approaches implemented in 

earlier steps do not achieve adequate improvements (Korff & Tiemens, 2000). When 

following this model, sleep education is used first, which involves changing knowledge 

about sleep (e.g., addressing parental misinformation and inaccurate beliefs about sleep). 

The second step involves putting into place healthy sleep practices (e.g., not using 

electronics before bed). The third step is to implement specific behavioural sleep strategies 

such as reinforcement and graduated extinction. The strategies in the third step are typically 

delivered by parents after consultation with sleep and/or behavioural specialists. Only after 

the use of an intensive behavioural approach should medication be considered as the fourth 

and final step in the stepped care model.  

Although sleep education and implementing healthy sleep practices would be 

considered the first steps for addressing behaviourally based sleep problems, there are 

barriers to using these interventions. While there is strong evidence for a range of 

behavioural strategies to help children sleep better, health care providers (HCPs) report a 

lack of training, knowledge, and time to provide evidence-based sleep care (Boerner et al., 

2015). This is problematic as the majority of parents bring their concerns to frontline HCPs 

(e.g., family physician, pediatrician) when seeking intervention for their child’s insomnia 

symptoms (Mack & Rybarczyk, 2011). Additionally, there is a scarcity of accessible 

behavioural sleep intervention programs for school-age children that exist for use by 

parents and HCPs, and to our knowledge there are no evidence-based mobile health 

(mHealth) intervention programs available in the format of a smartphone app for this age 
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group. Interventions using the mHealth format use smartphones to deliver treatment and 

have increased in popularity given their potential to address accessibility barriers (Kazdin 

& Blase, 2011). Of the available mHealth resources for sleep, those adapted for other age 

groups (e.g., infants, adolescents) have demonstrated promising acceptability and 

effectiveness results (Yoshizaki et al., 2020; Yoshizaki et al., 2023; Quante et al., 2020).  

Unfortunately, first-line behavioural interventions to improve sleep are typically 

recommended alongside pharmacotherapy (e.g., sedative and hypnotic medications) 

despite the lack of evidence for efficacy, tolerability, and safety in this population (Owens 

et al., 2010; Owens & Mindell, 2011; Owens et al., 2003). Owens et al. (2010) reported 

that 96% of 1,273 physicians surveyed about their practice patterns with treating insomnia 

in school-age and adolescent children indicated that they prescribe pharmacotherapy (e.g., 

alpha agonists, Trazodone), and 88% recommended over-the-counter medication (e.g., 

melatonin) for insomnia in a typical month. There is a need for accessible sleep resources 

so that parents can directly access evidence-based interventions. Smartphone apps used to 

administer eHealth programs (i.e., using the internet to deliver interventions), and mHealth 

(i.e., mobile health programs and interventions delivered via smartphones) would provide 

this wide level of accessibility. These intervention programs would allow parents better 

access to evidence-based information about sleep (level one) and teach them to implement 

strategies that promote healthy sleep practices in their children (level two). Given the high 

prevalence of Internet use in North America (i.e., 94.6% of the population as of May 31, 

2020; Internet World Stats, 2020), an online smartphone app would seem ideal to meet this 

evidence-to-practice gap. Moreover, the use of e/mHealth programs can help to offset 

access barriers in terms of time and financial burdens on families (Borrelli & Ritterband, 
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2015; Rigney et al., 2018). To ensure uptake and adherence to the program, the components 

of the intervention must be delivered in a manner that is easy for the parent to use. To 

address the above-noted needs, we created the ABCs of SLEEPING in a mobile app that 

provides intervention strategies at level one and level two of the stepped care model for 

treating pediatric insomnia.  

To develop the ABCs of SLEEPING app, a usability study was conducted on a beta 

version to gather feedback from parents (n = 22) and HCPs (n = 8) (Howlett et al., 2020). 

Based on feedback by participants, this study found high quantitative ratings for the 

intervention’s usability (user-friendliness, easy to navigate/understand), desirability 

(visually appealing, presented in a logical way), credibility (information trusted by user), 

and accessibility (easy to navigate/access). Participants generally provided positive 

qualitative feedback in terms of the intervention’s usability, but some constructive 

feedback was also provided. The main constructive feedback included the need to further 

streamline the sleep tips so as not to overwhelm parents with information, to include more 

age/ developmentally specific information, and to host the intervention on an interactive 

online website rather than through the online survey site used in the usability testing of the 

beta version. Modifications based on the feedback gathered through the usability study 

were made (e.g., modifying the intervention to be specific to school-age children), and the 

intervention is now an automated intervention accessible as an app on smartphones/tablets 

through both the Apple and Android App Store (currently only available for research 

purposes).  
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The current study assessed the feasibility of the ABCs of SLEEPING in this new 

app-based format. Bowen et al. (2009) guidelines for a feasibility study was used as a 

framework for this study. These guidelines cover recommended samples sizes (small 

sample sizes being common in feasibility research) and also eight possible areas of focus, 

including: acceptability, demand, implementation (referred to as “fidelity” in this 

manuscript), practicality, adaptation, integration, expansion, and limited efficacy or 

effectiveness testing (referred to as preliminary effectiveness in this manuscript). Bowen 

et al. (2009) outlines different design options that combine selected areas of focus from 

these eight areas. The “does it work” design option was utilized to determine if the 

intervention is ready for testing in a full-scale RCT. As such, the areas of focus for the 

current feasibility study were acceptability, fidelity, and preliminary effectiveness. 

Acceptability examines how the users react to the intervention, specifically their 

satisfaction and whether they found the intervention to be suitable for their child. Fidelity 

examines whether the intervention can be implemented as indicated (i.e., daily use of 

healthy sleep practices). Last, preliminary effectiveness examines the effectiveness of the 

intervention in a limited way (limited resources: shorter follow-up periods, limited 

statistical power). Together, these areas provide insight into whether full scale RCT testing 

is justified. This research is also informed by user-centered theory, specifically, it is posited 

that collecting feedback from intended end-users of an intervention and using it to make 

modifications during development contributes to its enhanced positive impacts on those 

end-users such as it being successful in achieving intended outcomes (Still & Crane, 2017; 

Pratt & Nunes, 2012). We used a cohort, pre-test post-test design for this feasibility study. 

Acceptability was assessed by parents after using the intervention for one-month. Fidelity 
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was measured each week for one-month. Preliminary effectiveness involved the 

measurement of the child’s sleep before the intervention (pre-test) and after one-month of 

the intervention (post-test). The first study objective was to evaluate the acceptability of 

the sleep intervention. It was hypothesized that participants would rate the intervention as 

acceptable as this would be consistent with positive feedback received during our usability 

study (Howlett et al., 2020). Our second objective was to evaluate fidelity by examining 

whether the intervention is being used as intended (i.e., daily use of healthy sleep 

practices). The focus on daily use is based on research literature demonstrating that 

increased fidelity of implementation is associated with better outcomes (Hiscock et al., 

2019). Last, the third objective was to evaluate the preliminary effectiveness of the 

intervention by assessing change in the child’s sleep (pre-test vs. post-test). It was 

hypothesized that parent participants would report improved sleep habits and insomnia 

severity for their child as this would be supported by the larger body of research 

demonstrating the effectiveness of psychoeducation and healthy sleep practices. 

Method 

Participants  

The current study recruited 23 parents with children between the ages of 6 to 12 

years through a multi-pronged recruitment strategy including social media (e.g., 

Facebook), contacting participants from our research lab’s study contact list (i.e., 

participants that have indicated interest in future research), and community board 

advertisements (e.g., local health clinics). Eligibility criteria for the participating parents 

were: (a) resided in Canada, (b) had internet/computer access and an email account for the 

completion of online questionnaires, and (c) was comfortable reading and writing in 
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English. The participant’s child needed to meet the following eligibility criteria: (a) was 

between the ages of 6 to 12 years, (b) did not have major mental or physical health 

conditions that substantially impacted daily functioning (i.e., child is ambulatory, living at 

home/not hospitalized, can complete developmentally appropriate daily activities as 

expected for their age), and (c) to have at least one of three insomnia symptoms (i.e., 

difficulty falling asleep, staying asleep, and/or early morning awakenings, but insomnia 

diagnosis not required) and no intrinsic sleep disorders (e.g., sleep apnea). Eligibility 

criteria were assessed with a questionnaire based on parent report (described below). Ethics 

approval for this study was obtained through the Research Ethics Board in a tertiary care 

pediatric health center (i.e., IWK Health Center Research Ethics Board [REB]; 1024953). 

Measures1 

Eligibility Questionnaire (EQ)  

The 12-item EQ was designed by the researchers to evaluate the study’s inclusion 

criteria (as described above) that was administered prior to being enrolled in the study. 

Participants provided “yes” or “no” responses to each item. This online questionnaire is 

fully automated with two outcomes: eligible or ineligible.  

Demographic Questionnaire (DQ)  

Participants completed the 29-item DQ during the pre-test period. Information was 

collected about the participant (relationship to the child, level of education) and their child 

(sex, ethnicity). Items were compiled from the Canadian National Longitudinal Survey of 

Children and Youth (2011), as well as the Canadian Census. This questionnaire allows us 

to make comparisons to the Canadian population in general.  

 
1 For all Study 1 measures, please see Appendix A. 
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Acceptability Measures  

Acceptability Questionnaire (AQ). The AQ is a nine-item questionnaire that was 

administered at the pre and post-test. It includes eight rating scale items (e.g., satisfaction 

ratings, intent to continue use, or suitability) and one open-ended qualitative item that 

assesses acceptability of the intervention. The AQ is author-made but based on Bowen et 

al. (2009) components to assess acceptability in a feasibility study and Tarnowski and 

Simonian (1992) Abbreviated Acceptability Ratings Profile (AARP). As such we have 

followed a similar format to the AARP but have adapted the items to make it directly 

applicable to our study. We did this by including our intervention components in the 

wording (questionnaire, sleep report, or sleep tips) and used wording from our feasibility 

framework (suitability, satisfaction) in our items. The AARP has been widely used and 

its psychometric properties have been tested across different types of interventions (Finn 

& Sladeczek, 2001). Following the structure of the AARP, all items on the AQ are on a 

5- point Likert scale ranging from strongly disagree to strongly agree and the AARP and 

AQ have a score of 30 as a cut-off value for acceptability (Tarnowski et al., 1992). In 

order to group and describe our data, strongly agree and agree item responses were 

considered positive acceptance ratings, neutral responses were considered neutral 

acceptance ratings, and strongly disagree and disagree were considered negative 

acceptance ratings.  

Fidelity Measures  

Fidelity Survey (FS). The FS is an author-made three-item questionnaire (one 

rating scale item and two open-ended questions) that was administered to participants on 

a weekly basis during the one-month intervention phase between the pre and post-test 
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periods. The rating scale item assessed the frequency of use of sleep tips on a scale from 

0 days to 7 days per week. The two open-ended questions asked participants for their 

opinions about fidelity. The first question asked what made the sleep tips easy to use, and 

the second question asked what made the sleep tips hard to use. The FS is based on 

Bowen et al. (2009) components to assess fidelity in a feasibility study.  

Preliminary Effectiveness Measures 

Children’s Sleep Habits Questionnaire (CSHQ; Owens et al., 2000).  

The CSHQ includes 45 items tapping into the frequency of the child engaging in 

certain sleep practices over the last typical week with a scale ranging from “Usually” (5 

to 7 times a week, scored as 3) to “Rarely” (0 to 1 time per week, scored as 1). This 

questionnaire was designed as a sleep screening instrument for school-age children and 

yields a summative score, called the total sleep disturbance score, as well as scores across 

eight subscales (e.g., bedtime resistance, sleep onset delay, sleep duration, sleep anxiety, 

night wakings, parasomnias, sleep disordered breathing, and daytime sleepiness). Thirty-

one select items are used to derive the total sleep disturbance score. A total sleep 

disturbance score of 41 is used as a cut-off to identify children with clinically significant 

sleep problems (Owens et al., 2000). In another study, Owens et al. (2000) demonstrated 

that the CSHQ cut-off score has good sensitivity (.80) and specificity (.72), with this 

score correctly identifying 80% of the clinical group in a sample. For the current study, 

we used the total sleep disturbance score (minus the Sleep Apnea subscale, resulting in 

minimum score of 33 and a maximum score of 99) at both pre and post-test as a measure 

of preliminary effectiveness.  
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Pediatric Insomnia Severity Index (PISI; Byars & Simon, 2014)  

The PISI collects parental reported overall score at pre and post-test of their child’s 

insomnia symptoms that is summed from the first five of seven-items relating to sleep onset 

and sleep maintenance problems, daytime sleepiness, and nocturnal sleep duration. The 

PISI has a scale ranging from 0 (i.e., “never”) to 6 (i.e., “always”). The internal consistency 

between items measuring sleep onset problems (Cronbach’s α = .92) and sleep maintenance 

problems (Cronbach’s a = .72) is high in prior research (Byars & Simon, 2014).  

Bedtime Routines Questionnaire (BRQ; Henderson & Jordan, 2010)  

The BRQ was used to collect pre and post-test measures of bedtime routine 

consistency on weekdays and weekends. This 31-item questionnaire yields a final 

summative score for the consistency of child’s weekday and weekend bedtime routines 

with higher scores indicating higher consistency of bedtime routines. The BRQ has a scale 

ranging from 1 (i.e., “almost never”) to 5 (i.e., “nearly always”) and was administered at 

the pre and post-test. Overall, the BRQ demonstrated solid factor structure and adequate 

internal consistency in previous research (.69–.90; Henderson & Jordan, 2010).  

Procedure  

Parents expressed interest in the study in response to recruitment materials (posters 

and social media advertisements) by contacting the researcher (AJ) via email. Next, parents 

were sent a link to the EQ to complete via email. Upon completing the EQ, parents who 

were eligible were provided with a link to an electronic consent form to review and sign. 

Participants who provided consent to participate in the study were contacted by telephone 

to give them an opportunity to ask questions about the study’s requirements. At the same 

time, participants were sent a link to complete the DQ, CSHQ, PISI, and the BRQ, all of 
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which were administered via the secure online data collection tool REDCap (Research 

Electronic Data Capture; Harris et al., 2009; Harris et al., 2019). The pre-test period began 

once the parent received the link to the questionnaires.  

Following the completion of all measures administered during the pre-test period, 

parents received log-in access to the ABCs of SLEEPING intervention and an email 

instructing them to use some or all of the sleep tips each night for one-month. Once logged 

into this intervention, parents were able to complete the ABCs of SLEEPING questionnaire, 

and then the sleep report card and the sleep tips specific to the child’s sleep practices were 

automatically generated and made available to the parent. All sleep tips were accessible to 

the parent (with approximately three to four tips provided within each sleep area of the 

ABCs of SLEEPING mnemonic). Parents were instructed to use the sleep tips daily and 

were directed as to which ones to use based on the colour-coding system.  

Parents were also asked to complete the FS once per week for the duration of the 

one-month study period. No additional measures were administered during this one-month 

period. After having access to the intervention for one-month, the post-test period began. 

A link to the post-test online questionnaires was sent to the participant’s email. The results 

were used to measure changes in sleep practices (CSHQ, PISI, and BRQ) and to assess 

their acceptability ratings (AQ) for the intervention. When parents completed the study, 

they were thanked for their participation via email and received a $20 honorarium payment 

in the form of an Amazon.ca gift card.  

The ABCs of SLEEPING Intervention  

The mnemonic, “ABCs of SLEEPING”, was developed to draw attention to the 

important factors that must be considered for healthy sleep practices for children: Age-
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appropriate Bedtimes and wakeup times with Consistency, Schedules and routines, 

Location, Exercise and diet, no Electronics in the bedroom or before bed, Positivity, 

Independence, and Needs met, equal Great sleep (Bessey et al., 2013). After the 

development of this mnemonic, Allen et al. (2016) conducted a review of the empirical 

evidence supporting each of the recommendations established by the mnemonic. They 

found strong support for many of the healthy sleep practice recommendations made 

through the ABCs of SLEEPING mnemonic.  

Using this mnemonic as a foundation, an intervention was developed that includes 

three components. The first component is the ABCs of SLEEPING questionnaire (sleep 

check-in) that assesses the child’s sleep practices using parent’s responses to questions 

within each of the ABCs of SLEEPING healthy sleep practice areas. These responses 

algorithmically determine the feedback received on the second component, the sleep report 

card, which provides parents with feedback on each healthy sleep practice area. Feedback 

is provided based on a star system, with one star denoting the sleep practice area to be high 

priority (i.e., the healthy sleep practice recommendations are not being met), two stars 

denoting medium priority (i.e., the healthy sleep practice recommendations are not being 

fully met), and three stars denoting low priority (i.e., the healthy sleep practice 

recommendations are being fully met). The third component, the sleep tips, are organized 

using a colour-coded system for priority (i.e., red = high, yellow = medium; green = low). 

Priority is based on the star system described above, in combination with the robustness of 

the evidence for the healthy sleep recommendation. For example, if one star was received 

for both use of electronics at night and exercising before bed, use of electronics would be 
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prioritized over exercising before bed based on the strength of the extant literature for this 

recommendation.  

Data Analyses  

All data was analyzed using SPSS Version 25.0 (SPSS Inc., Chicago, IL). To 

analyze acceptability data (i.e., satisfaction, suitability ratings), descriptive statistics were 

used to determine the total acceptability score (means), and to determine parent agreement 

on items on the AQ (percent). Fidelity data (that is, frequency of using the sleep tips) were 

analyzed with descriptive statistics (i.e., means and standard deviations). Qualitative data 

was analyzed using content analysis to summarize the responses to the open-ended items 

in the fidelity and acceptability questionnaires. Participant’s open-text responses were 

pooled from the FS and AQ feedback sections for analysis. The content analysis approach 

followed that of Erlingsson and Brysiewicz (2017) conventional content analysis. In this 

approach, data are broken down into codes in which labels are applied to participants’ 

responses to provide a condensed meaning. These codes are then examined and grouped 

together based on meaning to form a category. A category is defined as a condensed factual 

representation of a collection of related codes. Parent responses were coded by Jemcov and 

Keys. Qualitative data was gathered from open-text responses provided on the AQ and FS. 

All preliminary effectiveness outcome data were analyzed using paired t-tests to examine 

mean differences between pre-test and post-test data. Cohen’s dz was utilized to examine 

effect sizes.  
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Results 

Participant Characteristics  

Table 2.1 displays the sample’s demographic characteristics. Participating parents 

(n = 23) were mostly biological mothers with a high level of education. Participating 

children were mostly male, White, and had a mean age of 8.73 (range = 6–12 years). At 

the time of pre-test, the children on average had high scores on the Total Sleep Disturbance 

Scale of the CSHQ (M = 57.87, SD = 4.98), and all children in this sample met criteria for 

clinically significant sleep disturbances based on a cut-off of 41 (Owens et al., 2000).  

Acceptability  

Based on the total score on the AQ, it is not clear whether the mean score for the 

ABCs of SLEEPING (M = 28.96, SD = 5.43) reached the standard of acceptability based 

on the cut-off score of approximately 30 when examining the 95% confidence interval 

[26.62, 31.31] (Tarnowski et al., 1992). Parents endorsed satisfaction with all three 

components of the intervention. For satisfaction with the ABCs of SLEEPING 

questionnaire (i.e., sleep check-in), the majority of parents provided positive acceptance 

ratings (56.5%); however, a number of parents provided neutral (34.8%) or negative ratings 

(8.7%). Second, the sleep report card had positive acceptance ratings from half of parents 

(52.17%), with remaining parents reporting either neutral (26.1%) or negative ratings 

(21.7%). Third, satisfaction with the sleep tips had positive acceptance ratings from 

majority of parents (60.7%); with a number of parents provided neutral (26.1%) or negative 

ratings (13.0%).  

In regard to suitability, the majority of parents provided positive ratings of 

suitability for the child’s sleep problem (60.9%), with remaining parents indicating neutral 
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(30.4%) and negative ratings (8.7%). For sleep problem suitability, the majority of parents 

reported positive acceptance ratings based on child’s age (60.9%), with remaining parents 

providing neutral ratings (26.1%), and negative ratings (13.0%).  

Last, half of the parents in our sample provided positive ratings for the intervention 

being easy to use (52.2%), with remaining parents providing neutral (39.1%) and negative 

ratings (8.7%). The majority of parents indicated positive ratings for intending to continue 

using the sleep tips at this time (73.9%) with remaining parents proving neutral (17.4%) 

and negative ratings (8.7%). For intent to use six months from now with majority parents 

providing positive ratings (56.5%) with a number of parents providing neutral (21.7%) and 

negative ratings (21.7%).  

Fidelity  

Parents reported using the tips approximately the same number of days per week 

from week one (M = 3.36, SD = 2.19), to week two (M = 3.04, SD = 2.23), to week three 

(M = 2.71, SD = 1.95), and to week four (M = 2.71, SD = 1.92). Parents on average 

implemented the tips on three out of seven days each week. There was no significant 

difference between weeks one to four for sleep tip use, as determined by a repeated 

measures analysis of variance (ANOVA) test using a Greenhouse-Geisser correction to 

account for violations of sphericity, (F(3, 2.43) = 1.83, p = .34).  

Qualitative Data  

Qualitative feedback about the app was coded into six categories. Two categories 

consisted of positive feedback about the app. The first category was that the ABCs of 

SLEEPING has helpful sleep information, with parents reporting information was easy to 

understand (47%), that there were appropriate recommendations (30%), and that the app 
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reinforces good sleep habits (22%). The second category was that parents were satisfied 

with the intervention delivery and included comments from parents reporting the app being 

easy to use (52%), well organized (39%), and that parents liked the modality (i.e., app-

based format; 35%).  

There were three categories that offered constructive feedback about the app. The 

first category was that the sleep tips component of the app needed further refinement with 

parents reporting that the sleep tips were not always appropriate for the age of their child 

(39%), the tips needed to be more specific (35%), the tips were hard to implement (17%), 

and there was too much to implement (17%). The second category was that additional app 

development was needed to move backward and forward in the app (74%) and the need to 

include reminders (17%). Last, the third category was modifications to work with family’s 

schedules as parents reported busy schedules that created time constraints (43%). Parents 

also provided general comments (neither constructive nor positive) regarding what 

impacted their sleep tips use such as major family events (e.g., death of a family member; 

13%) and environmental disruptions (e.g., home renovations; 9%) that were grouped under 

extenuating circumstances impacting sleep tip use. Constructive feedback was used to pull 

recommendations for modifications (please see Table 1.4 in chapter 1 of this dissertation). 

Preliminary Effectiveness  

All quantitative data including effect sizes are displayed in Table 2.2. On the 

CSHQ, there was a statistically significant difference (p = .012; dz = 0.57; moderate effect 

size) from the pre-test (M = 54.48, SD = 4.93) to post-test period (M = 52.17, SD = 5.40), 

indicating preliminary effectiveness. However, it should be noted that the post-test mean 

score is still well above the cut-off score of 41 for clinically significant sleep disturbance 
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based on the CSHQ. In terms of the specific subscales of the CSHQ that directly relate to 

insomnia, the night wakings subscale was significant (t(22) = 3.53, p =  .002; dz = 0.73). 

The daytime sleepiness (t(22) = 1.94, p = .065; dz = 0.41), and the sleep duration sub-scales 

(t(22) = 1.80, p = .086; dz = -0.38) were not significant. There were no significant changes 

for bedtime resistance (t(22) = .24, p = .812; dz = -0.05) or the sleep onset delay (t(22) = 

1.54, p = .137; dz = -0.32) subscales. For the PISI, parents reported that their child’s 

insomnia severity was significantly improved (p = <.001; dz = 0.97; large effect size) at the 

post-test (M = 9.65, SD = 4.18) when compared with the pre-test (M = 14.39, SD = 5.71). 

However, the post-test mean is still within range of a clinically significant insomnia 

diagnosis (Byars et al., 2017). For the BRQ (weekday consistency), there was a statistically 

significant difference (p = .023; dz = -0.51; moderate effect size) between the pre- test (M 

= 20.21, SD = 3.45) and post-test period (M = 22.69, SD = 2.69). The same was true for 

the weekend consistency with there being a statistically significant difference (p = .005; dz 

= -0.66; moderate effect size) between the pre-test (M = 17.82, SD = 3.95) and post-test 

period (M = 20.30, SD = 3.67). Although this difference is statistically significant, strong 

conclusions cannot be made given the lack of normalization of these sleep variables and 

due to our small sample size (Henderson & Jordan, 2010). 

Discussion 

The purpose of the study was to assess the feasibility of the ABCs of SLEEPING 

intervention for parents to use to help their children aged 6 to 12 years to improve their 

insomnia symptoms. Using Bowen et al. (2009) “does it work” design option for feasibility 

studies, the areas of focus for the current study were to evaluate the app’s feasibility (i.e., 

acceptability, fidelity, and preliminary effectiveness). Together, these areas provide insight 
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into whether full scale RCT testing is justified. Our findings demonstrated that overall, 

parents rated the intervention as acceptable. At the individual item level, over half of 

parents provided positive acceptability ratings across all items, but more than 15% of 

parents provided negative acceptability ratings for two items (i.e., sleep report card and 

intent to use the intervention in 6 months). Qualitative feedback about the intervention 

identified both positive (i.e., sleep information, delivery modality) and negative (i.e., need 

for more age-specific sleep information and more app features such as daily reminders) 

aspects. The intervention was used less frequently than the requested nightly use of the 

sleep tips. Preliminary effectiveness demonstrated improved sleep practices based on 

parent-report measures, although sleep problems were not normalized. Based on the 

feasibility data, some modifications are needed before full-scale RCT testing.  

The first research question was to evaluate the acceptability of the sleep 

intervention. The hypothesis of positive acceptability ratings was partially confirmed. It 

was not clear whether the overall acceptability rating reached the standard (i.e., cut-off 

score of 30; Tarnowski et al., 1992). On individual items, the majority of parents provided 

positive acceptance ratings (ranging from 52.2% to 73.9%), many provided neutral 

(ranging from 17.4% to 34.8%) and some provided negative acceptance ratings (ranging 

from 8.7 to 21.7%). Two items were rated negatively by more than 15% of the sample (i.e., 

the report card component and their intention to continue to use the intervention in six 

months’ time). The qualitative feedback was consistent with quantitative ratings and 

provided further elaboration for these ratings. The main positive feedback was that the 

parents liked the app as an intervention delivery method and that it provided helpful 

information. Constructive feedback included the need to further refine the sleep tips, in 
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particular, to provide more age-specific interventions. Parents also commented on how 

difficult daily use was given their busy schedules.  

The second research question was to evaluate fidelity by examining whether the 

intervention was being used as intended (i.e., daily use of healthy sleep practices). Contrary 

to our hypothesis, parents did not use the sleep tips daily as requested, but rather they used 

the sleep tips, on average, three out of seven nights. To maximize effectiveness, these 

strategies need to be used consistently across time (Allen et al., 2016; Howlett et al., 2020). 

The qualitative feedback indicated that the parents had difficulty remembering to use the 

app and sleep tips. It may be that the app could be improved by providing parents daily 

reminders to use the strategies. Also, using strategies based on motivational interviewing 

literature (e.g., providing feedback on progress) may help to improve fidelity (Draxten et 

al., 2016). 

The third research question was to evaluate the preliminary effectiveness of the 

intervention by assessing change in the child’s sleep over a one-month period. As 

hypothesized, preliminary effectiveness data was demonstrated by improvements in parent 

ratings from pre to post-test on their child’s sleep behavior (CSHQ) and insomnia symptom 

severity (PISI), as well as daily sleep routines on weekdays and weekends (BRQ). These 

results should be interpreted with caution given the lack of experimental control (no control 

group), and small mean differences (even though statistically significant). Moreover, 

despite the changes in the children’s sleep, they continued to have clinically significant 

symptoms. However, it may also be that the more clinically significant results would have 

been found if the post-test was after a longer period of time given that it takes time to 

change sleep quality and quantity.  
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There are a number of clinical implications from this study. First, we have collected 

user feedback to make modifications to the ABCs of SLEEPING intervention. By making 

these modifications we may increase the acceptability, fidelity, and effectiveness of the 

intervention. As such, we are furthering the development of an intervention that could 

result in a highly accessible mobile app intervention providing psychoeducation about 

sleep and recommendations for healthy sleep habits (level one and two of the stepped care 

model; Rigney et al., 2018). HCPs could use the ABCs of SLEEPING as a resource to 

provide to parents to implement independently or to be supported by the HCP while 

implementing. Second, this research highlights the importance of a user-centered design 

when developing interventions and incorporating support into the intervention (Jokela et 

al., 2003).  

This research should be interpreted in light of limitations. First, we only used 

subjective measures of sleep (i.e., parent-report questionnaires) and usage (i.e., self-report 

of fidelity), which may provide biased ratings (Nixon et al., 2008; Owens et al., 2000). 

Second, the follow-up period was short (one-month) and it may take more time for parents 

to implement the healthy sleep practice recommendations and for children’s sleep to 

change (Howlett et al., 2020). Third, given that the sample size was small for statistical 

analysis, we could only test preliminary effectiveness. To establish more accurate evidence 

of the app’s effectiveness, a more rigorous methodology would be required (e.g., RCT, 

controlling for medication use, etc.). Fourth, we did not objectively measure parental usage 

of the app. As such, we were unable to describe the frequency with which parents accessed 

the app. Fifth, it is not clear whether parents understood to use the strategies from the sleep 

tips daily as opposed to the app itself (i.e., opening the app each day which was not what 
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was expected). Participants were instructed to “use the information from the sleep tips” 

however we did not explicitly clarify that this did not require re-accessing the app. Sixth, 

the majority of parents in our sample were primarily of a White ethnicity and with a high 

level of education. As such, this study may not generalize well to families with 

demographics not represented in this study’s sample. Additionally, while there is a high 

rate of individuals with Internet access (i.e., 94.6% of the population as of May 31, 2020; 

Internet World Stats, 2020), there are still 5% of individuals who may experience difficulty 

accessing the ABCs of SLEEPING intervention.  Last, while we targeted increasing sleep 

knowledge and healthy sleep practices, it needs to be acknowledged that these are not 

always related. Improvements in healthy sleep practices can be observed without 

improvements in sleep knowledge (Wilson et al., 2014). This highlights that while the 

model for the delivery of evidence-based intervention for insomnia is presented in a linear 

fashion in a stepped care model (i.e., starting with less intense to more intense 

intervention), this sequence of steps is not always needed to observe behavioural change.  

Our future research will focus on further developing the ABCs of SLEEPING 

intervention. Parents noted the need for this sleep information and approved of the mobile 

app delivery method. First, we will address improving the acceptability of our intervention 

by incorporating changes based on the constructive qualitative feedback that we received 

(e.g., streamlining the intervention for specific ages). Second, using our fidelity data we 

will modify the app program to provide parents with more support (e.g., including an option 

for reminders to be set, providing feedback on progress). Additionally, for future research 

we will include an objective measure of parental use of the app (i.e., how many times a day 

the app was used). After addressing the feedback provided in this feasibility study, the 
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ABCs of SLEEPING intervention should be evaluated for its effectiveness using full-scale 

RCT testing and collecting information about sleep using both subjective and objective 

measures. Future research should also focus efforts on developing accessible smartphone 

apps for additional age groups with high prevalence of insomnia symptoms (e.g., 

adolescents) and for parents of children with neurodevelopmental disorders (NDDs). 

Developing an acceptable and effective mobile app intervention will allow for 

increased accessibility for parents of children with insomnia/insomnia symptoms and will 

help to fill the gap for treatments at levels one and two of the stepped care model for sleep 

intervention. When achieved, the ABCs of SLEEPING intervention has strong potential to 

be an accessible and useful resource for both HCPs and parents to use for the treatment of 

insomnia symptoms in children. This research can also be used more generally, such as 

when building smartphone applications for concerns other than sleep.  

 
 
 

 

 

 

 



 

 

 

56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 2.1.  
 
Participant Demographic Characteristics (N = 23) 
 
Variables   N (%) 
 
Parent relation to 
child 

  

 Biological Mother 22 (95.7) 
  

Biological Father 
 

1 (4.3) 
 
Parent level of 
education  

  

 Some or Completed 
Trade School 

 

4 (17.3) 

   
  

Undergraduate Degree 
 

11 (47.8) 
  

Graduate or 
Professional Degree 

 
8 (34.7) 

   
   
 
Child ethnicity 

  

 White  17 (73.9) 
  

Non-White 
 

5 (21.6) 
   
   
 
Child sex 

  

 Female 9 (39.1) 
  

Male 
 

14 (60.9) 
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Chapter 3: A Pilot Randomized Control Trial of the ABCs of SLEEPING mHealth 

Intervention for Parents of School-aged Children with Insomnia Symptoms 

 

The manuscript based on this pilot randomized controlled trial (RCT) study is presented 

below. Readers are advised that Anastasija Jemcov, under the supervision of Dr. Penny 

Corkum, was responsible for the research question, methodology, analysis, and all aspects 

of the writing process. She received critical editorial feedback from her dissertation 

committee members (Dr. Isabel Smith and Dr. Sean MacKinnon). A version of the 

following manuscript is currently being prepared for submission. 

 

Jemcov, A., Mackinnon, S. P., Smith, I. M., & Corkum, P. (2024). A Pilot Randomized 

Control Trial of the ABCs of SLEEPING mHealth Intervention for Parents of 

School-age Children with Insomnia Symptoms. [Manuscript in preparation]. 

Department of Psychology, Dalhousie University. 
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Abstract 

Sleep is important for overall functioning; thus, parents should have access to effective 

sleep intervention for their children’s insomnia. Mobile health interventions (mHealth) are 

increasingly popular partly due to their accessibility. Currently, no evidence-based sleep 

intervention apps are available for parents and their school-age children. Our research team 

developed the ABCs of SLEEPING intervention to address this gap. The current study used 

a modified version based on feedback from a feasibility study which found reasonable 

acceptability and promising preliminary effectiveness but lower fidelity than expected (i.e., 

not daily use). The current study examined preliminary effectiveness using randomized 

controlled trial (RCT) methodology for subjective (sleep habits, insomnia severity, 

behavioural functioning) and objective sleep variables, and examined recruitment data to 

inform practices for a future RCT. Participants were 28 parents of typically developing 

children with parent-reported sleep problems, randomized to a treatment or control group. 

Recruitment rate was 70%, dropout rate was 30%, and estimated sample size for an RCT 

was 118. Data were analyzed using descriptive statistics and analysis of covariance 

(ANCOVA). Results demonstrated a small effect of the intervention improving sleep habits, 

daytime functioning, and insomnia severity, and no statistically significant effect for 

objectively measured sleep. These results can be used to modify the intervention and to 

prepare for a large-scale effectiveness study. As an accessible mHealth intervention for 

parents of school-aged children with insomnia, the ABCs of SLEEPING app has the 

potential to address an existing treatment gap. 
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A Pilot Randomized Control Trial of the ABCs of SLEEPING mHealth Intervention 

for Parents of School-aged Children with Insomnia Symptoms 

Sleep is essential for the growth and development of children. Unfortunately, sleep 

problems are highly prevalent among school-age children in Canada, with one out of five 

children in the general population experiencing a significant sleep problem (Calhoun et al., 

2014). The most common sleep problems experienced by school-age children are 

difficulties falling/staying asleep and early morning awakenings. When these symptoms 

are chronic and cause clinically significant distress, they are grouped as insomnia. Insomnia 

symptoms are associated with increased behavioural difficulties, emotional dysregulation, 

and poorer academic performance (Chaput et al., 2016; Calhoun et al., 2017). Given the 

negative consequences of insomnia symptoms, it is important that children experiencing 

them receive timely and effective sleep intervention. 

There are a range of sleep interventions including sleep psychoeducation (i.e., 

teaching sleep knowledge to children and their parents/caregivers and addressing 

misinformation), making changes to sleep habits (e.g., removing electronics from bedroom, 

timing of sleep/wake times, location of sleep), using specific behavioural interventions 

(e.g., bedtime fading), and sleep medication (e.g., non-prescription like antihistamines and 

melatonin, and prescription medications such as alpha-receptor agonists; Thomas et al., 

2014). Each of these interventions has their place within a stepped approach to sleep 

treatment (Rigney et al., 2023). Specifically, less intensive and more economical 

approaches (sleep education, changing sleep habits) should be tried first with those that are 

more intensive and costly (e.g., sleep programs with specific behavioural interventions like 

bedtime fading) implemented if needed. If these sleep education and behavioural 

interventions are tried without adequate improvements to sleep problems, only then should 



 

 

 

61 

medication be trialed in combination with behavioural strategies. This is because 

medication alone does not improve sleep problems over the long term, as its impacts tend 

to be short lived (Mack & Rybarczyk, 2011; Riemann & Perlis, 2009). Moreover, evidence 

for safety and tolerability of medications in children is limited and their use to treat pediatric 

sleep problems is not approved by the American Food and Drug Administration (FDA) 

(Mindell et al., 2006; Pelayo & Dubik, 2008; Lunsford-Avery et al., 2020; Bock et al., 

2016). These approaches to sleep treatment are organized in a stepped care model. 

Specifically, step one would be teaching sleep information, addressing inaccurate 

information and parental beliefs about sleep. Step two would be making changes to sleep 

habits (previously referred to as sleep hygiene). Behavioural interventions (e.g., cognitive 

behavioural therapy focused on insomnia) are step three.  Last, step four is non-prescription 

medications such as antihistamines and prescription medications such as trazodone.  

A large issue in delivering sleep treatment has been accessibility barriers. A myriad 

of studies demonstrate that costs (time and financial), transportation, geographical location, 

busy schedules/time demands, psychosocial factors (e.g., parental stress), and lack of 

available programs and interventions or awareness of them, and healthcare providers 

(HCPs) lacking training to treat insomnia are all influential barriers to receiving and 

engaging with sleep treatment (Tan-MacNeill et al., 2020; Billings et al., 2021; Paterson et 

al., 2019; Roberts & Ulmer, 2024; Stinson et al., 2006; Boerner et al., 2015). Historically, 

there have been efforts toward making interventions more accessible via alternative 

electronic forms of delivering care (e.g., video-conferencing, internet, and website 

interventions; Corkum et al., 2018; Tan-MacNeill et al., 2020; Wosik et al., 2020; 

Santarossa et al., 2018; Buckman et al., 2021; Kreps & Neuhauser, 2010). Smartphone 

applications (“apps”) are a newer form of intervention delivery, often referred to as mobile 
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health (mHealth; Marcolino et al., 2018). Although there are currently no empirically 

supported smartphone apps addressing insomnia for school-age children, studies have 

demonstrated the acceptability and effectiveness of smartphone apps changing sleep 

outcomes in infants, adolescents, and adults (Yoshizaki et al., 2020; Yoshizaki et al., 2023; 

Quante et al., 2020; Rayward et al., 2020).  Apps can provide a convenient and flexible way 

for people to access mental health resources and support. This is particularly important for 

individuals who may have limited access to traditional face-to-face treatment due to 

geographical and financial barriers. mHealth interventions have the potential to improve 

treatment access for Canadians who have a smartphone (i.e., approximately 85% have 

access for personal use; Statistics Canada, 2021). 

To address this resource gap, our research team has developed a smartphone app, 

the “ABCs of SLEEPING”. This intervention was developed to provide parents and their 

school-age children (6 to 12 years) with evidence-based knowledge and recommendations 

to improve their children’s sleep habits and insomnia symptoms. The ABCs of SLEEPING 

is a mnemonic that draws attention to the important factors that must be considered for 

healthy sleep practices for children: Age-appropriate Bedtimes and wakeup times with 

Consistency, Schedules and routines, Location, Exercise and diet, no Electronics in the 

bedroom or before bed, Positivity, Independence, and Needs met, equal Great sleep (Bessey 

et al., 2013). To validate the use of this mnemonic, Allen et al. (2016) conducted a review 

of the evidence evaluating the empirical support for each of the ABCs of SLEEPING 

recommendations. 
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The development of the ABCs of SLEEPING app has been guided by a user-centered 

approach, as outlined by Lyon & Koerner (2016). This approach involves continuously 

engaging end-users such as parents and HCPs throughout the development and design 

phases to ensure that the content and recommendations address end-users’ needs and 

desires. Many steps were taken to ensure the ABCs of SLEEPING intervention was liked 

by parents and implemented as intended, as well as demonstrating evidence of intended 

effect (i.e., improving sleep habits and insomnia symptoms). The first was a usability study 

which used Morville’s User Experience Honeycomb model (Morville & Sullenger, 2010) 

to examine whether parents and HCPs viewed the intervention as useful, usable, desirable, 

valuable, accessible, credible, and findable (Howlett et al., 2020). Parents considered the 

intervention to be highly usable, desirable, accessible, and credible. Parent and HCP 

participants gave feedback regarding how the intervention could be modified to meet their 

needs. Feedback from HCPs was to add a feature to share/receive data and that some 

families may require more support than the ABCs of SLEEPING intervention can offer. 

Parent feedback was to centralize all components of the intervention in one package – in 

the initial version components were provided as an online survey (check-in) and portable 

document files (PDFs; sleep report, sleep tips). Additional feedback from parents was to 

provide a method of prioritizing healthy sleep practice areas to focus on, adding features 

and aesthetic changes (e.g., including frequently asked questions, open text fields in check-

in, adding more colour) and modifying the sleep tips to be less overwhelming, age-specific, 

and personalized. Modifications were made to address their feedback (i.e., centralized all 

components into a smartphone app, colour-coding and star system for prioritization, colour 

added, sleep tips adjusted according to feedback, etc.)  
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Following this, we used Bowen et al.’s (2009) feasibility framework to understand 

important aspects of feasibility. This framework provides a guideline with approaches such 

as “can it work” (e.g., is there some evidence that the intervention might work with the 

intended population?), “does it work” (e.g., is there some evidence that the intervention 

may be efficacious or effective under ideal or actual circumstances?) and “will it work?” 

(e.g., will the intervention work in a real-life context, such as with populations that might 

adopt it into practice?) Additionally, this framework identifies important areas of feasibility 

that may be explored. Using the “can it work?” approach, we examined acceptability (i.e., 

satisfaction and suitability ratings of the intervention), fidelity (i.e., did parents use the 

intervention as intended by the researchers which was daily use of the sleep tips), and if 

there was evidence of preliminary effectiveness (i.e., testing pre/post changes of the 

intended outcomes of the intervention in a limited way) (see Chapter 2; Jemcov et al., 

2021). Examining preliminary effectiveness is not equivalent to well-powered hypothesis 

testing; rather, our goal was to look for evidence of intended effects of the intervention 

(Bowen et al., 2009).  

Results of the feasibility study were that the ABCs of SLEEPING intervention 

suggested preliminary effectiveness with a medium effect size based on subjective 

measures of sleep outcomes (i.e., sleep habits and insomnia severity improved following 

intervention use) and reasonable acceptability, but fidelity to the intervention was not as 

expected in that parents did not use the sleep tips daily. Parent feedback indicated that sleep 

tips required further refinement and more guidance regarding how to prioritize the sleep 

tips. Additionally, parents reported not remembering to use the sleep tips daily and noted a 

reminder feature would be helpful. Two features were added to the ABCs of SLEEPING 

intervention to address this feedback; sleep tips were refined (e.g., resources added) and a 
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to-do list (i.e., feature parents can use to prioritize which sleep tips to start with) and a 

reminder feature (i.e., push notification) were added.  

Conducting a pilot RCT was deemed to be the next crucial step ahead of a full-scale 

RCT in the development and evaluation phase of this app. A pilot RCT allows for collecting 

feasibility data to inform a full-scale RCT. Specifically, recruitment potential, participant 

retention, and dropout rate while utilizing RCT methodology can be examined (Bond et al., 

2023; Leon et al., 2011). Additionally, a priori calculations can be made with these data to 

estimate sample size for the full-scale RCT. Last, preliminary effectiveness can be 

examined with increased experimental control through randomization and using an 

objective sleep measure (actigraphy) increases rigour. As such, the present study’s first aim 

was to provide estimates for an RCT; specifically, recruitment potential, participant 

retention, dropout rate, and sample size. The second aim was to examine, using the “does 

it work” approach, preliminary effectiveness by evaluating, for each group, differential 

change from baseline to follow-up for subjective measures of sleep habits, insomnia 

severity, and daytime functioning, and for an objective measure of sleep efficiency (SEF) 

and sleep onset latency (SOL).  Given these aims the research questions are as follows:  

(1) What are the recruitment potential, retention, dropout rate, and sample size 

estimates for a future full-scale RCT? 

(2)  Do parents in the treatment group report improvements based on subjective 

measures of their children’s sleep habits, insomnia symptom severity, and 

behavioural functioning, compared to a waitlist control group? 

(3) Do the children of the parents in the treatment group show improvements on 

objective actigraphy sleep measures (i.e., sleep onset latency [SOL] and sleep 

efficiency [SEF]), compared to a waitlist control group?  



 

 

 

66 

Method 

Participants 

Twenty-eight parents of typically developing English-speaking children were 

recruited using social media advertisements on Instagram and Facebook. The child of the 

participating parent was required to have at least one of three insomnia symptoms (i.e., 

difficulty falling asleep, staying asleep, and/or early morning awakenings) and did not 

require a diagnosis of insomnia.  Insomnia symptoms were measured using the Pediatric 

Insomnia Severity Index (PISI); baseline scores described insomnia severity in our sample, 

but not as an eligibility criterion. Inclusion criteria were that parents (a) resided in Canada, 

(b) had internet/computer access and an email to complete online questionnaires, and (c) 

were comfortable reading and writing in English. Their children needed to (a) be between 

the ages of 6 to 12 years, (b) not have a diagnosis of a mental or physical health disorder 

that would significantly impact daily functioning, and (c) have one or more insomnia 

symptoms with no sleep apnea: difficulties falling asleep, staying asleep, and/or early 

morning awakenings with the inability to return to sleep. Ethics approval for this study was 

obtained through the IWK Health Centre Research Ethics Board (REB; 1027369).  

Intervention 

 Participants randomized to the treatment group received one-month access to the 

ABCs of SLEEPING intervention that consisted of three components. The first component 

is the sleep check-in, which is a sleep assessment that parents complete when opening the 

app. Questions are answered about their children’s sleep habits, and these answers 

algorithmically produce the second and third components, which are the sleep report card 

and sleep tips. Specifically, an algorithm automatically produces a sleep report that 

provides prioritized sleep tips using a star- and colour-coded system.  The sleep report card 
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provides an overview of the child’s sleep habits organized by the ABCs of SLEEPING 

mnemonic (see Introduction). Parents are provided with ratings using a three-star system 

so that they can identify healthy sleep practice areas they are doing well with (three stars), 

those that need some work (two stars), and more work (one star). The sleep tips are also 

organized by the mnemonic, providing the parent with sleep recommendations to make 

changes to areas identified as needing work. The areas needing no work are -coded as green, 

those needing some work are yellow, and those needing the most work are red. 

Measures1 

Eligibility Questionnaire (EQ).  

We designed the 14-item EQ to assess the study’s inclusion and exclusion criteria. 

Potential participants provided “yes” or “no” responses to each item. This questionnaire 

was fully automated with two outcomes: pass or fail eligibility screening.  

Demographic Questionnaire (DQ).  

Participants completed the DQ during the baseline period to describe the study 

sample. The DQ includes 24 or 29 items, depending on whether there is a partner/spouse. 

Demographic information (e.g., age, sex) was collected about the participating parent, their 

partner/spouse (if applicable), and their child. Items were compiled from the National 

Longitudinal Survey of Children and Youth (2011) as well as the Canadian Census. 

Children’s Sleep Habits Questionnaire (CSHQ) (Owens et al., 2000).  

Participants completed the 52-item CSHQ at the baseline and follow-up periods. 

This questionnaire collects information regarding the frequency of the child engaging in 

certain sleep-related behaviors over the last typical week (e.g., child goes to bed at the same 

 
1 For all Study 2 measures, please see Appendix B. 
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time each night) with a scale ranging from “Usually” (5-7 times; scored as 3) to “Rarely” 

(0-1 time; scored as 1). This questionnaire uses 31 select items to derive the total sleep 

disturbance score (which was used in this study). The total sleep disturbance score ranges 

from 33 to 99, and a score of 41 or higher indicates clinically significant sleep problems 

(Owens et al., 2000). This questionnaire was designed for school-age children and yields 

scores across eight subscales: bedtime resistance, sleep resistance, parasomnia, sleep 

disordered breathing, night-wakings, daytime sleepiness, sleep anxiety, and sleep onset 

delay, as well as a summative total sleep disturbance score. The CSHQ demonstrates good 

sensitivity (.80) and specificity in prior research (.72; Owens et al., 2000).  

Bedtime Routines Questionnaire (BRQ) (Henderson & Jordan, 2010).  

At baseline and follow-up, participants completed the 31-item BRQ that measures 

children’s bedtime routines (e.g., read/listen to a story, watch TV, brush teeth) with a scale 

ranging from 1 (i.e., “almost never”) to 5 (i.e., “nearly always”). The BRQ yields a 

summative score for the consistency of child’s weekday and weekend bedtime routines, 

with higher scores indicating greater consistency; scores can range from 31 to 155. We 

utilized the total summative score for both weekday and bedtime routines.  Overall, the 

BRQ demonstrates internal consistency in past research (0.69-0.90; Henderson & Jordan, 

2010).  

Strengths and Difficulties Questionnaire (SDQ) (Goodman, 2007).  

Parents completed this 25-item measure during the baseline and the follow-up 

periods. The SDQ (assesses prosocial (e.g., considerate of other’s feelings) and challenging 

behaviour (e.g., often loses temper) of children as reported by their parents. A summative 

total difficulties score, which was used in this study, includes the following factors: 

emotional symptoms, conduct problems, hyperactivity/inattention, peer relationship 
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problems, and the prosocial behavior scale is not included. Each item is measured on a 

scale ranging from 0 (i.e., “not true”) to 2 (i.e., “certainly true”), with possible total 

difficulties scores ranging from 0 to 40 as 20 items are scored (Goodman, 2007). Reliability 

scores confirmed strong support for internal consistency in a representative Canadian 

sample of school-age children and adolescents (Hoffman et al., 2020).  

Pediatric Insomnia Severity Index (PISI) (Byars & Simon, 2014).  

Participants completed the seven item PISI measure during the baseline period and 

the follow-up period. The PISI assesses insomnia symptoms using parental report of sleep 

maintenance problems, daytime sleepiness, and nocturnal sleep duration. Items (e.g., “my 

child takes longer than 30 minutes to fall asleep after going to bed”) are rated on a 6-point 

scale ranging from 0 (i.e., “never”) to 6 (i.e., “always”) and a total summative score can be 

calculated with a minimum of 0 and a maximum of 30 using the first 5 items (Angelhoff et 

al., 2020).  The total summative score was used to describe the severity of insomnia in this 

sample, as well as to assess changes in insomnia severity. The PISI has high internal 

consistency between items measuring sleep onset problems and sleep maintenance 

problems in past research (Byars et al., 2017).  

Actigraphy.  

An actigraph is a watch-like device, typically worn on the non-dominant wrist, that 

collects movement information using accelerometer technology. Previous studies have 

shown that the software algorithms used to analyze actigraphy data provide valid and 

reliable estimates of when participants are asleep and awake, as well as variables such as 

sleep latency and duration (Tryon, 2004). We used the Philips Actiwatch 2; the variables of 

interest were sleep onset latency (SOL; how quickly the child falls asleep once in bed and 

ready to sleep) and sleep efficiency (SEF; the percentage of time scored as asleep during 
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the period from the time the child in bed and ready to fall asleep to the time the child is out 

of bed for the day. Actigraph data were collected during the baseline and follow-up periods 

for a minimum of 5 corresponding nights of sleep diary and actigraphy, considered to 

provide a valid estimate of typical sleep (Sadeh, 2008). In our sample, participants wore 

the actigraph approximately 6 days out of 7 (M = 6.07, SD = 0.87).  

Sleep Diary (SLD) (Corkum et al., 2018).  

Sleep diary data was collected to score the actigraphy data. It was completed online 

by parents who reported on their children’s sleep for one-week during each of the baseline 

and follow-up periods. Information such as what time their child was “down for the night”, 

was “up for the day”, and anything unusual that happened during the day that could impact 

sleep was collected. This is information necessary to score the actigraphy data. The 

minimum requirement was five nights of corresponding sleep diary and actigraphy data. 

The diary took approximately five minutes to complete daily. Parents were provided with 

a paper template in their study package if they preferred to write down their entries and 

later document their sleep diaries online.  

Procedure 

Potential participants expressed interest in the study by either emailing the research 

coordinator, or by following a link in the study’s social media advertisements that led 

parents to the online EQ form to assess eligibility. Upon completing the EQ, parents were 

automatically informed if they were eligible or not. If eligible, they were directed to the 

consent form which they completed online. Next, participants were emailed to arrange for 

a telephone call that was subsequently completed to review the consent form before 

proceeding. Parents were then sent an email with a REDCap link containing the baseline 

measures (i.e., DQ, CSHQ, BRQ, PISI, and SDQ). At the same time, participants were 
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mailed a study package containing an actigraph, instructions for using the actigraph, and a 

paper-copy of the SLD (the SLD paper-copy was intended for parents wanting to take notes 

on it to later input the information into REDCap). Parents were instructed to have their 

child wear the actigraph for one-week continuously and to complete an SLD each night that 

the actigraph was worn. After this week, the actigraph was sent back. Once the actigraph 

was returned and all the baseline measures were confirmed completed, this concluded the 

baseline period. Parents were then randomized to either the treatment or waitlist control 

group. Block randomization (defined as having a preset value of participants to be assigned 

to each group to ensure balance; Kang et al., 2008) was used with blocks of four. Those 

randomized to the treatment group were given access to the intervention and instructed to 

use the sleep tips daily for one-month. Following this month, participants were sent an 

actigraph again, along with a link to the SLD for the follow-up period. The same procedures 

were utilized for the follow-up period as the baseline, except no DQ was administered. 

After the follow-up, participants were thanked and provided with a $20 Amazon.ca gift 

card. Upon completing the follow-up, waitlist control group participants were given access 

to the intervention for one-month, but no additional data was collected (as noted above). 

Data Analytic Approach 

Participant flow through the study was tracked and was compiled in a CONSORT 

diagram (see Figure 3.1), which describes participant flow through the study. These 

descriptive statistics were used to estimate parameters needed for a full-scale RCT. To 

examine preliminary effectiveness, one analysis of covariance (ANCOVA) was conducted 

for each of the study’s subjective and objective outcome measures (six ANCOVAs total) 

with baseline scores used as the covariate. Prior to conducting the analyses, the data were 

screened to examine whether ANCOVA assumptions were met. Normality of residuals was 
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assessed by reviewing QQ plots and multivariate outliers were assessed with Cook’s 

distance (with values > 0.50 inspected for high influence). Additionally, assumption of 

equal variance was assessed using Levene’s test. Those variables violating the equal 

variance or normality assumption were assessed with sensitivity checks by re-analyzing the 

data with robust ANCOVAs to examine whether the original ANCOVA results held 

(Rousseeuw et al., n.d.). Data from the non-robust ANCOVAs were reported if no 

differences were observed after completing the robust ANCOVA. Robust ANCOVA results 

are reported in the notes of the respective tables. Given the small sample size for both 

subjective and objective data, we examined ω² effect sizes due to their decreased bias with 

smaller sample sizes. 

Given that participants were randomly assigned to the treatment and waitlist control 

group, independence of treatment and covariate were confirmed by design; thus, there was 

no need to compare treatment vs. control groups on baseline measures (Senn, 1994). A 

sensitivity power analysis was conducted in G*Power for ANCOVA with the following 

parameters: power = 0.80, α = 0.05, df = 1, groups = 2, covariate = 1. The sensitivity power 

analysis revealed that with a sample size of 28, the largest effect size that could be detected 

would be f = 0.55 (i.e., ηp2 = .23). 

Results 

Participants and recruitment potential 

  The flow of participants through the study can be seen in the CONSORT diagram 

(Figure 3.1). In total, 552 participants entered the study by clicking a REDCap link 

provided through study advertisements (e.g., social media posts). Of these 552 parents, 265 

completed the EQ of which 202 were eligible to enroll in the study. The most common 

reason for ineligibility noted was a diagnosis of a significant disorder either related to 
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mental or physical health (all reasons for ineligibility are provided in Figure 3.1). Of those 

eligible, 99 were responsive to an email requesting to complete a telephone call but only 

41 completed the phone call with the study’s researcher (AJ). One participant was ineligible 

after this phone call due to disclosing their child was taking sleep medication. As such, 40 

entered the study’s baseline period, and 32 completed this phase and were randomized to 

either the treatment group (n= 17; 10 females and 7 males) or the waitlist control group (n= 

15; 11 females and 4 males). Two from each group (total of four) dropped out due to being 

non-responsive to emails or study procedures. As such, 28 participants completed the 

follow-up period which concluded their participation. Our final sample consisted of 28 

parents of typically developing English-speaking children, 15 of which were in the 

treatment group (8 females and 7 males), and 13 were in the waitlist control group (9 

females and 4 males). Insomnia severity at baseline for the whole child sample (n = 37) 

was M = 15.30, SD = 4.16, out of a maximum of 30. The insomnia severity at baseline for 

the final sample (n = 28) was M = 15.70, SD = 4.43. Please see Table 3.1 for a detailed 

breakdown of participant characteristics. Our final sample of participating parents’ children 

were mostly White (71%) and female (64%), and parents were predominantly highly 

educated (85% had a bachelor’s degree or higher) biological mothers (82%). 

Estimations for full-scale RCT 

 Enrollment for the current pilot RCT was 202 participants eligible to participate. 

Projected participant retention rate was 70% and the dropout rate was 30%. Our a-priori 

sample size calculation for the future full-scale trial was made with the following 

parameters in G*Power: α error probability = 0.05, Power = 0.80, effect size f = 0.3145 

(i.e., ηp2 = 0.09, medium).  These parameters estimated 82 participants would be required 

to observe a medium effect size per group for our main outcome measures (i.e., sleep habits; 
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CSHQ and BRQ). Based on the 30% dropout rate, the overall final sample size that would 

be required for the future full-scale RCT to retain 41 participants per group at follow-up is 

approximately having 118 participants enrolled for baseline. As such, the final sample size 

to detect a medium effect of the intervention would be 82 participants overall. 

Preliminary effectiveness 

 Subjective measures of sleep and behavioural functioning. Prior to conducting the 

ANCOVAs the data was screened. The only assumption violated was that of equal variances 

as Levene’s test was significant for the CSHQ and PISI variables. As such, robust 

ANCOVAs were conducted to examine if results were maintained. The robust ANCOVAs 

produced the same null hypothesis test results as the original ANCOVAs (described below) 

and robust ANCOVA data are reported in the notes section of Table 3.2 for the CSHQ and 

PISI. As such, the original ANCOVA results were described and maintained in the body of 

Table 3.2. 

The ANCOVA conducted on the CSHQ total score outcome demonstrated 

significant changes in follow-up sleep habits when controlling for baseline scores and 

group assignment (i.e., waitlist control vs. treatment group), such that the CSHQ total score 

was lower at follow-up for those in the treatment group relative to the waitlist control group 

with 15% of the variance in the CSHQ explained by group membership (f = 0.150). The 

same was true for the BRQ weekday follow-up changes, such that the BRQ showed 

increased scores of consistency for those in the treatment group. Approximately 17% of the 

variance in the BRQ weekday follow-up changes were explained by group membership (f 

= 0.178). Significant differences were not found for the BRQ weekend scores as weekend 

consistency did not improve in the treatment group relative to the waitlist control group. In 

terms of insomnia severity scores measured by the PISI, treatment group follow-up scores 
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were significantly lower at follow-up when controlling for baseline scores with a small 

effect. Last, behavioural functioning, as measured by SDQ scores, was significantly lower 

at follow-up when controlling for baseline scores (i.e., daytime functioning improved) in 

the treatment group with a small effect.  

Two of the subjective measures examined have established clinical cut-offs scores, 

specifically, the CSHQ and the SDQ. The CSHQ has a clinical cut-off score of 41, with 

scores higher than 41 indicating significant sleep disturbance (Owens et al., 2000). For the 

SDQ, the clinical cut-off score is 17, with scores higher than 17 indicating clinically 

elevated behavioural concerns (Bryant et al., 2020). Our CSHQ results demonstrated that 

at baseline, our treatment group had significant sleep disturbance (M = 49.0, SD = 4.38) 

that was at the cut-off score at follow-up (M = 41.7, SD = 3.75). The same was not true for 

our control group who had significant sleep disturbance at baseline (M = 51.8, SD = 8.31) 

and follow-up (M = 49.2, SD = 7.84). At baseline, 100% of participant scores for the CSHQ 

were above the clinical cut-off of 41, and at follow-up 54% were above the cut-off for the 

treatment group. For the SDQ, our results followed a similar pattern to the CSHQ results 

such that our treatment group had clinically elevated behavioural symptoms at baseline (M 

= 18.8, SD = 3.59) that was at the cut-off score at follow-up (M = 17.3, SD = 3.82). Again, 

similar to the CSHQ results, our control group did not have the same pattern at the treatment 

group, as their baseline scores (M = 18.5, SD = 5.46) and follow-up scores (M = 20.3, SD 

= 3.90) were both clinically elevated.  At baseline, 77% of participant scores for the SDQ 

were above the clinical cut-off of 17, and at follow-up 54% were above the cut-off for the 

treatment group.  All other subjective sleep outcome means and standard deviations from 

baseline to follow-up are contained in Table 3.3.       
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Objective sleep measure (actigraphy). A detailed breakdown of the results for each 

variable of the objective sleep measure (actigraphy) are provided in Table 3.4 (ANCOVA 

results) and 3.4 (M and SD from baseline to follow-up), and briefly described in this section. 

Before conducting the ANCOVAs for SOL and SE it was identified that both violated the 

assumption of normality. Given this, robust ANCOVAs were conducted with no changes in 

the results of the ANCOVA and as such the results of the ANCOVAs are reported. No effect 

of the intervention was observed for either SOL or SE from baseline to follow-up for either 

group. 

Discussion 

 The goal of this pilot RCT study was to estimate parameters for a full-scale RCT 

and to investigate preliminary effectiveness of the recently revised ABCs of SLEEPING 

intervention by evaluating changes in school-age children’s sleep and daytime functioning. 

Sleep was measured both subjectively (parent completed questionnaire) and objectively 

(actigraphy).  Overall, our parent sample mostly consisted of highly educated White 

mothers, and their children were mostly female White and had high parent-reported 

baseline insomnia symptom severity. As for preliminary effectiveness, we noted 

improvements in sleep habits as measured by the CSHQ and BRQ for weekdays (not 

weekends), insomnia symptom severity (PISI), and in daytime functioning (SDQ). While 

clinically elevated at baseline, after treatment our treatment group’s sleep disturbance score 

(CSHQ) and their behavioural functioning (SDQ) were at the cut-off as being clinically 

elevated while the control group remained clinically elevated. No significant effects of the 

intervention were found for objective sleep data (actigraphy). 
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Estimations for a future full-scale RCT 

Important feasibility data (i.e., recruitment potential, retention, dropout rate, sample 

size estimation) was collected in this pilot RCT to inform practices for a future full-scale 

RCT which is the next step for future research evaluating the ABCs of SLEEPING 

intervention. This addressed our first research question focused on making estimations for 

a future full-scale RCT.  Please note that estimates do not adjust for demographic covariates 

like age and sex. Analysis of our data revealed 552 participants clicked into REDCap prior 

to completing the eligibility questionnaire. Enrollment in the current pilot RCT was 202 

participants. The current study’s participant retention rate was 70% and the dropout rate 

was 30%. A-priori sample size calculations revealed 82 participants (41 per group) would 

be required to detect a medium effect size for our sleep habit measures (CSHQ and BRQ). 

Based on the participant dropout rate, the estimated sample size for the future-scale trial is 

approximately 118 participants needed at baseline in total to retain 41 participants per group 

by follow-up. 

Subjective measures of sleep 

Our second research question was focused on understanding changes in parent 

reported sleep habits, insomnia severity, and behavioural functioning of their children in 

response to the use of the ABCs of SLEEPING intervention. Given that the intervention 

aims to provide healthy sleep practice information so parents can adjust or continue their 

child’s healthy sleep habits, our primary outcome variables were the CSHQ total sleep score 

and BRQ weekday and weekend consistency of sleep habits. Our results revealed gains in 

the treatment group, relative to the waitlist group, at the follow-up for the CSHQ and for 

the BRQ weekday consistency with small effect sizes. No statistically significant 

improvements were noted for BRQ weekend consistency. This demonstrates that the 
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intervention may have success in adjusting school-age children’s sleep habits, specifically 

during weekdays. Although clinical significance cannot be concluded with our analyses, it 

may be possible that the CSHQ mean scores for the treatment group were improved from 

baseline to follow-up to be at the clinical cut-off score for having significant sleep 

disturbance while waitlist control group participants continued to have clinically significant 

sleep disturbance. While the treatment group likely continued to have significant sleep 

disturbance, it may be possible that their improvements were closely towards no longer 

being clinically significant. We also evaluated changes in insomnia symptom severity 

scores as a measure of children’s insomnia symptoms (PISI), and their behavioural 

functioning (SDQ). Parent-reported insomnia symptom severity and behavioural 

functioning improved in the treatment group relative to the control group. For behavioural 

functioning, our treatment group’s SDQ scores may have improved from baseline to follow-

up to be at the cut-off score for clinically elevated behavioural concerns whereas the control 

group may have continued to have clinical level of elevations from baseline to follow-up. 

Similar to the CSHQ sleep disturbance scores, our treatment group’s behavioural 

functioning also was closely towards no longer being considered clinically significant. 

Week to weekend routine discrepancy has been well documented in the literature 

(Sun et al., 2019; Merdad et al., 2014; Chien et al., 2019). Lack of change during weekends 

may be explained by non-routine events typically occurring during this period of time (e.g., 

family/sporting events, holiday, etc.) and more routine events occurring during weekdays 

(e.g., school attendance). Improved behavioural functioning for the treatment group is 

unsurprising given the impact of insomnia on behavioural functioning being well-

documented in the literature (Calhoun et al., 2017; Armstrong et al., 2014; de Zambotti et 

al., 2017; Haynes et al., 2011). Additionally, our behavioural functioning results are 
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consistent with that of previous research evaluating insomnia treatments via RCT that also 

found improved behavioural functioning (Hiscock et al., 2011; Shin et al., 2017). Although 

our data cannot confirm this, it may be possible that the ABCs of SLEEPING may indirectly 

improve behavioural functioning by directly improving sleep habits and/or insomnia 

severity. 

Objective measure of sleep 

Our third research question examined differential changes by group in objective 

sleep data (SE and SOL) as measured by actigraphy. No follow-up changes occurred in 

either the treatment or control group. This suggests that no effect of the intervention was 

observed on the objective sleep measure, despite subjective reports of improvements in 

sleep habits and insomnia severity. This is unsurprising given subjective (e.g., self-

reported) and objective measures (e.g., actigraphy) have historically shown mixed results 

in the literature in both adult and child populations, with some research noting only 

moderate associations between subjective measures and objective measures of sleep 

duration (Arora et al., 2013; Girschik et al., 2012; Silva et al., 2007), while others noted 

weaker associations (Alfano et al., 2015; Silva et al., 2007; Benz et al., 2022). This is a 

common finding across RCTs examining sleep interventions broadly. A recent review 

conducted by Lah and Cao (2024), which included nine RCTs with older school-aged 

children and adolescents, also found differences in subjective measures but not objective 

measures of sleep (e.g., de Bruin et al., 2015a; de Bruin et al., 2015b; de Bruin et al., 2014; 

Corkum et al., 2016; Roberts et al., 2019; as outlined in Table 4 of their manuscript). It has 

been proposed that discrepancies between actigraphy and sleep questionnaire data may be 

influenced by factors such as memory, experiences and psychosocial pressures, recall 



 

 

 

80 

and/or sleep-related bias, and vague or inaccurate reporting (Iwasaki et al., 2010; Werner 

et al., 2008; Salbach-Andrae et al., 2010). 

Limitations and strengths 

The current study had a number of strengths. Specifically, the RCT methodology 

utilized allowed increased control when measuring sleep outcomes (e.g., randomization, 

controlling for sleep medication). Additionally, both subjective and objective measures 

were used to examine sleep. Last, pilot studies themselves provide helpful insights, 

including the opportunity to refine and develop new methodological practices when 

planning for a future full-scale RCT (Leon et al., 2011).  For example, we are better able to 

understand and plan for the screening and recruitment process (e.g., total number of 

participants to be recruited and participant retention) and may incorporate new recruitment 

strategies to increase diversity. 

This study was not without limitations. First, the current pilot RCT study examined 

effectiveness in a limited way (i.e., preliminary effectiveness). Specifically, our sample size 

overall was limited, especially for our objective measurement of sleep. Given this, the data 

should be interpreted with caution. Second, our sample consisted of mostly White and 

highly educated biological mothers and as such cannot be generalized to other populations.  

Third, we did not examine the fidelity of the intervention so it is not clear to what extent 

families used the intervention. Additionally, instructions regarding intervention use were 

not formalized. Specifically, instructions were provided via email at the start of intervention 

use and no reminders regarding the intended nature of use were provided throughout the 

one-month period. Fourth, we also did not evaluate whether the noted effects of the 

intervention were maintained after the one-month follow up period. As such, it is not clear 

whether changes in our subjective sleep measure variables were short-term or would be 
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maintained long-term. Last, the current study examined only two actigraphy sleep variables 

(SOL and SEF), but others could have been explored (e.g., total sleep time, wake after sleep 

onset). While we did not identify changes in SOL and SEF, it is possible that it may have 

been observed in other actigraphy measures not captured by this study. Given these noted 

limitations, before future full-scale testing for the ABCs of SLEEPING intervention these 

concerns should be addressed by creating recruitment goals to increase diversity of the 

sample and incorporating methodological changes to ensure increased confidence when 

drawing conclusions from the data (e.g., fidelity checks, follow-up period examining for 

maintained effects, increased sample size). 

Future research 

The next step for future research examining the ABCs of SLEEPING intervention is 

to conduct a full-scale RCT that incorporates knowledge acquired through this research 

(e.g., more representative sample, refined methodological practices). If confirmed 

effective, planning and learning about the implementation of the ABCs of SLEEPING 

intervention (i.e., dissemination of the intervention to the public) will be the next step to 

ensure it is success in addressing accessibility barriers. 

Conclusion 

In conclusion, parents using the ABCs of SLEEPING intervention reported 

improvements in their child’s follow-up sleep habits, insomnia severity, and behavioural 

functioning, relative to parents of children who did not have access to the ABCs of 

SLEEPING app. We observed an effect of the intervention on these outcomes, although we 

did not observe the same for weekend consistency of bedtime routines. No changes were 

noted in objectively measured sleep. If found to be effective, and implementation is well 

planned, the ABCs of SLEEPING intervention has the potential to address some of the key 
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accessibility barriers experienced by families. Additionally, the ABCs of SLEEPING 

intervention would be the first evidence-informed mHealth program available for this age-

group, addressing the current resource gap that exists. 
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Table 3.1.   
 
Demographic and Descriptive Information for Participating Parents and Children 
(N = 28) 
 
Parent Demographics N (%) 
Parents’ relationship to child 
                   Father 
                   Mother 

 
4 (14) 

24 (86) 
Parents’ Current Employment Status 
                   Full Time 
                   Part Time 

 
21 (75) 
4 (14) 

                   Homemaker 3 (10) 
Estimated Household Income  
                   $29,999 and under 0 (0) 
                   $59,999 – $30,000 0 (0) 
                   $79,999 - $60,000 
                   $80,000 - $124,999 
                   $125,000 and over 

5 (18) 
9 (29) 

14 (50) 
Type of community of residence 
                   City 
                   Town 
                   Rural 

 
19 (68) 
6 (21) 
3 (10) 

Highest level of education  
                   Community college/high school 
                   Bachelor’s degree/undergraduate  
                   Master’s degree                                                               
                   Degree in medicine 

4 (14) 
13 (46) 
7 (25) 
4 (14) 

Child Demographics   
Child Sex 
                   Male 
                   Female 

 
10 (36) 
18 (64) 

Child Mean Age in years (SD)  8.41(1.72) 
Child’s Ethnic or Cultural Heritage 
                  White 
                   Indigenous 

 
20 (71) 
3 (10) 

                   Other 5 (18) 
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Figure 3.1. 
 
The ABCs of SLEEPING Pilot RCT CONSORT Diagram
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Chapter 4: Barriers and Facilitators to the Implementation of a Mobile Health Sleep 

Intervention for School-Age Children: Perspectives of Parents and Healthcare 

Providers 

 

The manuscript based on this implementation study is presented below. Readers are advised 

that Anastasija Jemcov, under the supervision of Dr. Penny Corkum, was responsible for 

the research question, methodology, analysis, and all aspects of the writing process. She 

received critical editorial feedback from her dissertation committee members (Dr. Isabel 

Smith and Dr. Sean MacKinnon). A version of the following manuscript is currently being 

prepared for submission. 

 

Jemcov, A., Lamont, K., Mackinnon, S. P., Smith, I. M., & Corkum, P. (2024). Barriers and 

Facilitators to the Implementation of a Mobile Health Sleep Intervention for School-

age Children: Perspectives of Parents and Healthcare Providers. [Manuscript in 

preparation]. 
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Abstract 

Sleep problems are prevalent among school-age children, but evidence-based interventions 

are not readily accessible (evidence-to-practice gap). Mobile health (mHealth) could help 

address this gap given the delivery format’s accessibility. The ABCs of SLEEPING mHealth 

intervention was designed to provide accessible first-line sleep intervention. The app’s 

potential implementation was explored by examining familiarity with apps, its demand, 

integration (search/use approach), and practicality (barriers/facilitators) with parents and 

healthcare providers (HCPs) who are its end-users. Thirty-three participants (14 parents 

and 19 HCPs) completed an interview after having used (parents) or reviewed (HCPs) the 

app. Interviews were analyzed using inductive theoretical thematic analysis and matrix 

analysis. Results highlighted end-users to have familiarity with apps generally but not with 

sleep apps, a demand for an app that provides first-line sleep intervention that is credible, 

accessible, and appealing. Integration findings indicated the app’s daily use to be feasible, 

identified key considerations for downloading (e.g., security/privacy, credibility), and 

preferred cost models (i.e., one-time payment to upgrade). Facilitators to use were 

identified (parents: user-friendliness, credibility; HCPs: motivation and technology 

accessibility), and barriers (parents: busy schedules, daily stressors/demands, cost; HCPs; 

language, cost, support-level not suited for all families). Matrix analysis examined response 

consistency between end-users with complementarity identified for demand and integration 

themes, and unique themes for practicality (e.g., psychosocial factors identified by parents 

only). Overall, results provided insights which may inform a future implementation study. 

If effective and successfully implemented, ABCs of SLEEPING may address the current 

evidence-to-practice gap. 
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Barriers and Facilitators to the Implementation of a Mobile Health Sleep 

Intervention for School-Age Children: Perspectives of Parents and Healthcare 

Providers 

Sleep is important for the well-being and development of children (Harskamp van 

Ginkel et al., 2020); however, sleep problems are highly prevalent, affecting up to a third 

of school-age children (Dewald-Kaufmann et al., 2019). The most common problems are 

with falling asleep, staying asleep, and/or waking too early, which are clinically grouped as 

insomnia when they are chronic, frequent, and have negative impacts on daytime 

functioning (American Psychiatric Association [APA], 2022). Lack of sleep is associated 

with lower academic performance, less involvement in social and extracurricular activities, 

and other negative outcomes including difficulties regulating behaviour and emotions 

(Gomez-Fonseca & Genzel, 2020; Tomaso et al., 2021). 

Insomnia-like symptoms in children are often behaviourally based and can be 

treated by appropriately trained primary care physicians and other healthcare providers 

(HCPs) without the assistance of a sleep specialist (Espie, 2023; Rigney et al., 2021). 

Treatment of sleep problems follows a stepped approach, moving through four stages from 

least to more involved approaches (Rigney et al., 2023; Weiss & Corkum, 2012). First, 

parental misinformation and inaccurate beliefs about sleep are addressed and sleep 

education is provided. Second, healthy sleep practices (i.e., “sleep hygiene”) are 

implemented. Healthy sleep practices can be summarized by the mnemonic “ABCs of 

SLEEPING”: Age-appropriate Bedtimes and wakeup times with Consistency, Schedules 

and routines, Location, Exercise and diet, no Electronics in the bedroom or before bed, 

Positivity, Independence, and Needs met, equal Great sleep (Bessey et al., 2013). In the 

third stage of treatment, specific behavioural strategies are implemented based on 
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psychological principles (e.g., operant conditioning), that have been found to be effective 

treatment for most children with behaviourally based sleep difficulties (Kodsi et al., 2022). 

Stage four is the use of non-prescription (e.g., antihistamine) or prescription (e.g., 

trazodone) medications for sleep (Boafo et al., 2020). As with any stepped approach, 

treatment options should be explored on the lower, less invasive steps before progressing 

to higher steps.  

Despite clear guidelines on pediatric insomnia treatment, very few children receive 

treatment in the order indicated as best practice. For example, Meltzer et al. (2014) found 

that only five percent of participating children with identified sleep problems received 

evidence-based treatment for their insomnia symptoms. The reason for this evidence-to-

practice gap is multifaceted and includes lack of help-seeking among parents, logistic issues 

(e.g., time and expense of attending intervention sessions), and lack of available resources 

(Devolin et al., 2013). Moreover, HCPs are not well trained in treating pediatric sleep 

problems (Thomas et al., 2016). For example, in Canada, only 19% of surveyed family 

physicians and 3% of total surveyed HCPs reported receiving formal training in pediatric 

sleep (Bock et al., 2016, Gruber et al., 2017). This lack of training, amongst other factors, 

has resulted in recommendation of medications prior to first-line behavioural strategies 

(Bock et al., 2016; Gruber et al., 2017; McDonagh et al., 2019). Given these barriers, it 

would be helpful to have an accessible evidence-based intervention for HCPs to 

recommend to parents and for parents to access to treat their children’s insomnia symptoms. 

Given that approximately 85% of Canadians own a smartphone for personal use 

(Statistics Canada, 2021), mobile health (mHealth) resources (i.e., smartphone 

applications, ‘apps’) can potentially address the above-noted accessibility barriers. As such, 

mHealth shows great promise in both providing care that is as effective as face-to-face 
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treatment and addressing many of the previously discussed barriers. Research using 

smartphone apps has demonstrated success in achieving desired sleep outcomes (e.g., better 

sleep quality) in infants, adolescents, and adults (Rayward et al., 2020; Yoshizaki et al., 

2020; Yoshizaki et al., 2023; Murawski et al., 2019; Shin et al., 2017). For example, “Nenne 

Navi”, an mHealth intervention developed for infants (mean age of 19.5 months) showed 

positive usability and effectiveness testing results (Yoshizaki et al., 2020; Yoshizaki et al., 

2023). For adolescents, Quante et al. (2019) examined two publicly available apps 

(mysleepbot; https://mysleepbot.com/ and sleeptime: https://azumio.com), and found 

positive acceptability and perceived health benefits (e.g., physical health) of the 

interventions. Shin et al. (2017) systematically reviewed 16 studies examining the impact 

of smartphone app interventions for adult sleep disorders and sleep quality, finding that 

88% of the reviewed studies demonstrated improvements in sleep quality. Although not a 

smartphone app, one identified mHealth intervention for school-age children is a program 

through which parents receive sleep-health-promoting messages from an internet platform 

(Way to Health, University of Pennsylvania; Mitchell et al., 2020; 2021). Results 

demonstrated high acceptability of the intervention but low fidelity in parents’ use of 

strategies (Mitchell et al., 2020; 2021). Despite concerns around fidelity, children’s sleep 

duration increased (Mitchell et al., 2020; 2021). 

Given this gap in mHealth resources that provide evidence-based insomnia 

treatment recommendations for parents of school-aged children, or for HCPs to recommend 

to parents, we developed the “ABCs of SLEEPING” intervention. We are currently 

evaluating this app to ensure it meets the objective of being an evidence-based resource for 

parents to use and for HCPs to recommend.  

https://mysleepbot.com/
https://azumio.com/
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In developing the ABCs of SLEEPING intervention, we incorporated a user-

centered approach, in which the development and design of a product is an iterative process 

involving the target audience (i.e., end-users). End-users’ opinions throughout this iterative 

process are collected and implemented as appropriate (Still & Crane, 2017; Pratt & Nunes, 

2012; Zhai et al., 2023). As such, at each step of developing and evaluating the ABCs of 

SLEEPING intervention, we have involved end-users (i.e., parents and HCPs who may use 

the app) to ensure that the intervention is not only effective, but also valuable and relevant 

to them. Our research team’s first step within this user-centered development process was 

to establish the evidence base for the healthy sleep practices content by conducting a 

systematic review (Allen et al., 2016). Following this, we completed a usability study 

(Howlett et al., 2020) in which participants reported the ABCs of SLEEPING intervention 

app to be useful, usable, desirable, valuable, accessible, credible, and findable (Howlett et 

al., 2020). Initially, the ABCs of SLEEPING intervention was envisioned as a resource given 

to parents at appointments with an HCP as an online link to access the ABCs of SLEEPING 

check-in (assessment) and emailed digital handouts of a sleep report and intervention tips. 

Feedback from these end-users was used to streamline the intervention to compile the 

components into a package. To do this, we designed an mHealth smartphone app given the 

emerging evidence for and promise of mHealth resources. Following the creation of the 

app, we adopted Bowen et al.’s (2009) feasibility theoretical framework for the remaining 

development and evaluation stages.  

Bowen et al.’s (2009) framework provides a guideline of design approaches to 

evaluate an intervention before full-scale RCT testing. We conducted a feasibility study of 

the ABCs of SLEEPING smartphone app utilizing a “does it work?” approach, which 

focuses on the areas of acceptability (end-users’ satisfaction/suitability of the intervention 
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ratings), preliminary effectiveness (evidence of improvements in sleep problems for end-

users), and fidelity (are end-users using the intervention as the researchers intended?) 

(Bowen et al., 2009). We found reasonable acceptability and evidence for preliminary 

efficacy; however, fidelity was lower than expected (i.e., lower than daily use; Jemcov et 

al, 2021). Parent participants (end-users) provided qualitative feedback regarding possible 

adjustments (i.e., incorporating reminders, to-do list).  

After incorporating this feedback, we conducted a pilot randomized control trial 

(RCT) to provide estimates needed for a full-scale RCT and to assess the program’s 

preliminary effectiveness in changing children’s sleep and behavioural functioning, 

(Chapter 3). Estimates based on the pilot RCT were a 70% recruitment rate, 30% dropout 

rate, and estimated sample size for a future RCT was 118 participants at the baseline and 

82 total at follow-up (41 per group) to detect a medium effect of the intervention on the 

intended main outcome measures (i.e., Children’s Sleep Habits Questionnaire, CSHQ, and 

Bedtime Routines Questionnaire, BRQ). Parents reported improved sleep habits, insomnia 

severity, and behavioural functioning; no changes were identified based on actigraphy, an 

objective sleep measure (please see Chapter 3).  

Given the completion of the pilot RCT study the next step would be to examine the 

effectiveness of the ABCs of SLEEPING intervention. However, exploring implementation 

simultaneously provide unique benefits such as more rapidly disseminating the intervention 

(Curran et al., 2012). However, in order to do so the groundwork must be completed in 

order to inform a hybrid effectiveness-implementation study. As such, the next step was to 

examine the implementation potential of the ABCs of SLEEPING intervention by collecting 

the qualitative perspectives of end-users in order to plan for successful implementation that 

may be evaluated in a future hybrid effectiveness and implementation study. The current 
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study used the “will it work?” approach (Bowen et al., 2009), which focuses on demand, 

integration, and practicality. We also investigated familiarity, not included in Bowen’s et al. 

(2009), to examine our sample’s experience with having used or recommended smartphone 

applications (have parents used/HCPs recommended apps and if so, what kind).  Our three 

research questions were:  

(1) Familiarity: How familiar are the parents and HCPs with smartphone apps 

in general and those that support sleep in children specifically? 

(2) Demand: Is there a demand from parents and HCPs for smartphone apps 

like the ABCs of SLEEPING, as a means of delivering interventions for 

pediatric sleep problems?  

(3) Integration: How do parents and HCPs search for resources like the ABCs 

of SLEEPING app and when, during sleep treatment, would they use it? 

(4) Practicality: What are the barriers preventing and facilitators promoting 

parents using, and HCPs recommending, a smartphone app like the ABCS 

of SLEEPING? 

 Method 

The current study evaluated the barriers and facilitators to the potential 

implementation of the ABCs of SLEEPING intervention from the perspective of its end-

users (i.e., parents and HCPs) utilizing a qualitative study design, guided by the Bowen et 

al. (2009) feasibility framework. To estimate the sample size required for this study, an a 

priori precision analysis for inter-rater reliability statistics was conducted using R version 

4.0.3. This analysis estimated the minimum sample size as 22 (i.e., 11 parents and 11 HCPs) 

to attain an interrater reliability kappa of 0.80 between two raters, assuming a lower bound 

of 0.30 and a 95% confidence interval. The current study included 33 participants (14 
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parents, 19 HCP). Ethics approval for this study was obtained through the IWK Health 

Research Ethics Board (REB 1027369). 

Participants 

Parent Participants  

Inclusion criteria for parent participants were their child: (a) had one or more 

insomnia symptoms (difficulties falling/staying asleep and/or early morning awakenings) 

but an insomnia diagnosis was not required, (b) was aged from 6 to 12 years of age, and (c) 

did not have a mental health diagnosis or physical health condition(s) that substantially 

impaired their daily functioning (i.e., defined as the child being ambulatory, not 

hospitalized or in residential care, and able to complete developmentally appropriate daily 

activities). The (d) family was required to reside in Canada, (e) parent was required to have 

internet/computer and smartphone access and an email account for completion of online 

questionnaires, to complete an interview via Microsoft Teams, and to access the 

intervention, (f) able to read and write in English. Exclusion criteria were that the child (1) 

had no known intrinsic sleep disorders (e.g., sleep apnea) and (2) was not taking medication 

to treat sleep problems.  

Fourteen Canadian, English-speaking parent participants with internet access were 

recruited that had prior experience with the ABCs of SLEEPING intervention through 

previous research involvement.  Overall, most parent participants were White and highly 

educated. See Table 4.1 for participating parent demographics. 

HCP Participants  

To participate, healthcare providers were required to (a) practice within Canada, (b) 

see children aged 6 to 12 years (i.e., experience with family-focused practice), (c) see 

patients/clients with sleep problems, and (d) have internet/computer access for interviews 
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via Microsoft Teams. Participating HCPs (n = 19) were 5 clinical psychologists, 5 

physicians (2 psychiatrists, 1 family physician, 2 pediatricians), 8 nurses (1 nurse 

practitioner, 7 nurses), and 1 “other HCP”1. Of these 19 HCP participants, 16 identified as 

female and three identified as male. The number of years having worked with children 

varied substantially (range: 4 to 20 years), as did the percentages of their practices focused 

on sleep (10 to 70%). See Table 4.2 for participating HCP demographics. 

Procedure 

 Parents and HCPs were recruited using social media ads on Facebook and Instagram 

or were directly contacted via a recruitment email using a list of parents and HCPs 

indicating interest in future research. Those interested clicked on a link in the social media 

ads or recruitment email, which directed them to the study’s consent form through the 

secure, web-based REDCap (Research Electronic Data Capture; Harris et al., 2009; Harris 

et al., 2019) platform. After completing the consent form, participants were emailed to 

arrange a time for a 30-minute semi-structured interview via Microsoft Teams. We provided 

HCP participants with a 10-minute video about the ABCs of SLEEPING intervention to 

watch before the interview and log-in information to review the app (although the latter 

was not required). All parent participants had prior experience with the ABCs of SLEEPING 

intervention for one month as participants in a pilot RCT (Chapter 3). 

Two interviewers were involved in each interview (AJ, KL), one leading the 

interview and one providing support (e.g., solving technical issues). At the beginning of the 

interview, the lead interviewer reviewed the consent process and presented an opportunity 

for participants to ask questions. The interview had four sections2. The first section focused 

 
1 For blinding purposes, given n = 1, “other HCP” label was used.  
2 A copy of the parent and HCP interview transcripts can be found in Appendix C, respectively. 
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on participants’ familiarity with smartphone apps by asking about their general knowledge 

and use of apps in general and sleep apps specifically. The second section asked questions 

related to demand (e.g., who would want to use the ABCs of SLEEPING app?), the third 

focused on integration (e.g., how they would search for the ABCs of SLEEPING app?), and 

the fourth addressed questions about practicality (e.g., barriers and facilitators to 

using/recommending the ABCs of SLEEPING app). All interviews were audio-recorded and 

automatically transcribed using Microsoft Teams and were checked by the researchers. 

Upon completing the interview, participants were compensated with a $20 Amazon.ca gift 

card.  

Intervention 

The ABCs of SLEEPING app contains three components. The first is a questionnaire 

regarding the child’s sleep, the “check-in” (“ABCs of SLEEPING Questionnaire” in a 

previous study, Howlett et al., 2020). The app uses an algorithm to calculate scores on the 

check-in for each area of the ABCs of SLEEPING mnemonic and reports these on a one-to 

three-star system in the second component, the sleep report. The three-star system indicates 

priority for the sleep intervention areas: one star indicates an area of most need; two stars 

indicate that some need for this sleep intervention area; and three stars indicate no need to 

focus on this sleep intervention area. Sleep recommendations (“sleep tips”) are provided 

and colour-coded for importance algorithmically following the check-in. Each 

recommendation is organized under the ABCs of SLEEPING mnemonic: red denotes high 

importance, yellow indicates medium importance, and green indicates that this area does 

not require intervention. 
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Data Analytic Approach  

 The qualitative data were analyzed using a realist epistemological approach. This 

viewpoint acknowledges the existence of an external reality independent of our own 

perceptions and beliefs. Participants in our study expressed viewpoints that, as researchers, 

we believed we could identify with reduced bias by involving a second rater and through 

discussions among the lead researcher (AJ), a second coder (KL), and a senior researcher 

(PC). Characteristics of the researchers and their biases, assumptions, motives, and 

positions of power throughout the research process are described according to the 

consolidated criteria for reporting qualitative research (COREQ; Tong et al., 2007) in Table 

4.3. 

The contents of the interview transcripts were analyzed using inductive theoretical 

thematic analysis (Braun & Clarke, 2021). The first step was for the lead researcher to 

compare the transcripts produced by Microsoft Teams to the audio-recordings. The 

corrected transcripts were then uploaded to the qualitative analysis software NVivo (QRS 

International, 2020). Using this platform, the six phases of thematic analysis were 

completed by the lead researcher and the second rater. These phases were: (a) becoming 

familiar with the data by reviewing all transcripts, (b) generating initial codes, (c) searching 

for themes, (d) reviewing themes, (e) defining and organizing the themes, and (f) producing 

a report. The first step was satisfied by the primary rater reading the transcripts and noting 

initial impressions to generate codes. These codes were then applied to the data by a second 

rater. The senior researcher provided feedback regarding the approach to coding and was 

consulted regarding any coding disagreements. Interrater reliability between the primary 

and secondary coders was excellent for the parent data (κ = 0.83) and substantial for the 

HCP data (κ = 0.79) (Landis & Koch, 1977).  
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 A matrix analysis was conducted to examine the complementarity of themes 

between parent and HCP participants. Our approach was informed by the guidelines 

provided by Farmer et al. (2006). First, we sorted themes endorsed by both groups based 

on their similarity (e.g., judged based on the meaning derived from the themes and codes), 

and grouped them under a metatheme. After this step, we examined the level of consistency 

in meaning and prominence between the themes under the metatheme and labelled their 

agreement on these two components using the four Farmer et al. (2006) agreement levels: 

agreement, partial agreement, dissonance, and silence. “Meaning” in the context of this 

research was defined as the degree to which the themes agreed on the core concept captured 

by the theme by both groups, and “prominence” was the number of participants in each 

group endorsing the theme. We assigned prominence cut-offs to help us conceptualize and 

communicate our understanding of high, medium, and low levels of prominence. We 

defined these post hoc as 60% or more participants indicating a theme as being high 

prominence, 40-59% as medium (approximately half), and 30-39% as low prominence. We 

excluded themes below 30% as our cut off for endorsement to constitute a theme. 

Regarding agreement levels, ‘agreement’ describes agreement on both meaning and 

prominence, ‘partial agreement’ on either meaning or prominence, ‘silence’ describes a 

theme endorsed by one group (parents or HCPs), and ‘dissonance’ refers to opposing 

themes between groups (differed on meaning and prominence). This analysis was 

completed by lead researcher AJ; senior researcher PC provided consultation regarding the 

sorting process and agreement ratings. 
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Results 

Familiarity with Apps 

All parents in our sample had used smartphone apps for self-help (100%), half 

(50%) had used an app other than the ABCs of SLEEPING to help with their children’s 

sleep, and 93% had used an app for another area of concern about their children (e.g., 

school, mental or physical health concerns). When asked if they had searched for sleep 

apps, 36% reported that they had and 50% reported that one had been recommended to 

them to help with sleep. Last, 93% of our sample had a non-sleep app recommended to 

them previously.  

Most of the HCPs in our sample (84%) had recommended apps to patients/clients 

but 89% reported that they had not recommended an app for sleep. Reasons provided were 

not knowing which apps were evidence-based (32%), which were most appropriate and 

relevant for children (37%), or because recommending apps did not fit within their current 

practice (47%). Within our sample, 63% of HCPs reported that they had recommended 

mental health apps and 32% had recommended apps to support physical health (neither 

including sleep). 

Demand, Integration, and Practicality themes 

The themes that arose for demand, integration, and practicality are outlined below. 

All data (i.e., themes, codes, percentages, and sample quotes) are included in Tables 4.4 to 

4.9. These data are organized based on the order of the interview questions. The threshold 

for including a theme for each research question was that at least 30% of participants within 

the group (parents or HCPs) endorsed a theme. Below is a summary of the findings, see 

tables for details including themes, percentage of people endorsing each theme, codes, and 
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example quotes generated in response to each question within the areas of demand, 

integration, and practicality.   

Demand 

Parents and HCPs were each asked five questions about demand. Parents’ responses 

resulted in 11 themes and 35 codes (Table 4.4). For HCPs, responses resulted in six themes 

and 22 codes (Table 4.5). 

Parent Data. Parent participants indicated a high need for this app and provided 

reasons that related to its content, helpfulness, and appearance. Parent participants indicated 

that the target audience for the app would be parents of younger children and those with 

children struggling with sleep. Pros of the app were that it was accessible and convenient, 

self-paced, and that there was no wait to use the app. Cons were lack of support compared 

to face-to-face interventions and that apps would not be ideal for those needing more 

intensive treatment. 

HCP Data. HCP participants also identified demand for the ABCs of SLEEPING 

that related to its content and a need for the resource. A wide target audience for the app 

was identified (e.g., all age groups, any parent or caregiver, and HCPs). Pros were that the 

app was accessible and helped to address wait times. The only con identified was that apps 

do not provide the level of support that face-to-face treatment may offer.  

Integration 

Based on the parent data 18 themes and 48 codes were identified across the eight 

questions about integration (Table 4.6). For HCPs, 19 themes and 44 codes were identified 

(Table 4.7). 
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Parent Data. The ABCs of SLEEPING app was reported to be most suitable as a 

first step in sleep treatment and as a prevention tool. Parents reported they would download 

the ABCs of SLEEPING app. Most parents would look for a sleep app like this by searching 

app stores or the internet, and some would ask others or go to social media to find out about 

such an app. Before downloading an app, parents reported that they check reviews, 

previews, and use trials. Appealing qualities the parents noted about the ABCs of 

SLEEPING app were its organized information and customized/personalized experience, 

although some parents wanted more customization and others reported that there were no 

unappealing qualities. Parents stated that conveying that the app presents recommendations 

that are evidence-based would be critical. Factors important in their search for apps are its 

credibility (feeling as though it was evidence-based), and security/privacy. Parents reported 

that using the ABCs as recommended would be feasible and the preferred cost models was 

a free basic version with the option to pay to upgrade and/or a one-time cost. 

HCP Data. The HCP participants also expressed that the ABCs of SLEEPING app 

was suitable as a first-line intervention, that they would download it to review it, and that 

they would search for such an app by consulting with their colleagues, and by searching 

reliable internet sources and/or the App Store. HCPs would take cost, a thorough review of 

the app, credibility, and aesthetics into consideration before recommending an app. HCPs 

found ease of use and the aesthetics of the ABCS of SLEEPING to be its appealing qualities, 

but some felt that features needed adjusting (e.g., adding an option for parents to share data 

with them). HCPs reported that it was critical to convey that the ABCs of SLEEPING is 

evidence-based, and that it takes time and consistency to see improved sleep. Credibility 

was the most important factor cited by HCPs, and most reported that daily use of the app 

would be feasible, although some felt this would depend on the family. The preferred cost 
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models were reported to be a free basic version with a paid upgrade to premium option 

and/or a one-time cost option. 

Practicality 

Two questions were asked of both parents and HCPs that focused on practicality. 

Based on the parent data seven themes and 22 codes were extracted (Table 4.8) and four 

themes and 10 codes were identified from HCP data (Table 4.9). 

Parent Data. Potential barriers identified were affordability, busy schedules, daily 

stressors and other psycho-social factors, lack of awareness of the app, and forgetting to 

use the app. Facilitators were that the app is user-friendly and credible.  

HCP Data. Barriers identified by HCPs were accessibility (e.g., affordability, 

technology, language) and that some families would require further support than the ABCs 

of SLEEPING app could offer. Facilitators were families that were technologically savvy 

and ready for change.  

Matrix Analysis 

A matrix analysis was conducted to examine the complementarity of themes that 

emerged for parent and HCP participants when asked the demand, integration, and 

practicality interview questions. For demand (Table 4.10), all participants in both groups 

felt there was a need for the ABCs of SLEEPING and reasons were provided. The parent 

group indicated good appearance as a reason.  When asked who would want to use the app, 

each group endorsed distinct themes, with parent participants indicating specific groups 

(e.g., parents of young children), and HCPs giving broader responses (e.g., helpful for a 

wide range of people). Both groups agreed on pros (i.e., accessibility, lack of wait times) 

and cons (i.e., cannot offer the same level of support as face-to-face treatment). Only the 
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parent group identified that the ABCs of SLEEPING app may not work for those who need 

more intensive sleep treatment.  

When asked about integration (Table 4.11), both groups identified that the app is 

best suited as a first step before seeking face-to-face treatment, and parents reported it 

would be useful as a prevention tool. The groups indicated they would search for the ABCs 

of SLEEPING app the same way, by looking to others and searching the App Store. 

However, parents and HCPs differed about what sources they would search, with parents 

indicating news and social media and HCPs indicating reliable internet sources. Both 

groups indicated that if the ABCs of SLEEPING app was found in their search that they 

would download it, but that they would need to review an app before 

purchasing/recommending. There was no overlap in what the groups found appealing; each 

identified distinct themes. Parents found the organized information and customized 

experience to be appealing, while the HCPs indicated that the ABCs of SLEEPING was 

easy to use, and they liked its aesthetic features. There was partial agreement about what 

parents and HCPs found unappealing; both groups wanted adjustments, with parents 

suggesting more customization and HCPs requesting specific features (e.g., data sharing). 

Some parent participants reported nothing unappealing about the ABCs of SLEEPING. Both 

groups indicated that it was critical to convey to parents/other parents the credibility of the 

ABCs of SLEEPING. When asked about what factors were important to them when 

considering purchasing/recommending an app, both groups identified credibility and only 

the parent group identified the importance of security and privacy. Last, both groups 

preferred a free basic version with the option to upgrade to a premium version and a one-

time cost. 
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For practicality (Table 4.12) overlap for both groups was found for accessibility as 

a barrier; the parent group also identified busy schedules. There was no overlap for 

facilitators, both groups indicating distinct themes. The parent group identified the ABCs 

of SLEEPING being user friendly and a credible source as facilitators, and the HCP group 

identified as facilitators that the family needed technological knowledge and to be ready 

for change. 

Discussion 

 
Our goal was to study the potential implementation of the ABCs of SLEEPING 

intervention by interviewing its intended end-users (parents and HCPs). We examined four 

constructs: (a) how familiar the intended end-users of the ABCs of SLEEPING are with 

mHealth), (b) participants’ perspectives on the demand for the ABCs of SLEEPING 

intervention, (c) participants views as to when during sleep treatment they would utilize 

this type of resource, and (d) potential barriers and facilitators when using or 

recommending the smartphone app for a child’s insomnia treatment.  

Both parents and HCPs were well versed with smartphone apps, but HCPs did not 

typically recommend apps to help their patients/clients to sleep better. Both groups reported 

demand for the ABCs of SLEEPING intervention as a first step in sleep treatment for 

children. Further, the parent group indicated it may be used as a resource to prevent sleep 

problems. All parent and HCP participants had similar approaches to searching for apps 

and factors they considered before downloading or recommending apps (e.g., security, 

credibility) as well as preferred cost-models. Several potential barriers such as 

affordability) and facilitators were reported by parents (e.g., user friendliness) and HCPs 

(e.g., family being technologically savvy). Last, results of a matrix analysis revealed 
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complementarity between parent and HCP themes for demand and integration, but less for 

the area of practicality as parents and HCPs identified distinct potential barriers and 

facilitators to using the ABCs of SLEEPING intervention. 

Familiarity  

Regarding our first research question, those apps that parents and HCPs reported 

using and recommending were in areas that had been better established empirically in the 

mHealth literature (e.g., physical and mental health; Baumann et al., 2022; Sutherland et 

al., 2019). Our HCP sample expressed their reasoning for not recommending apps which 

was related to uncertainties about which apps are evidence-based, appropriate, or fit within 

their practice. These uncertainties may relate to the lack of training for providing sleep 

treatment that is commonly reported by HCPs in the literature (Zhou et al., 2021; Boerner 

et al., 2015; Sullivan & Cao, 2021; Zhou et al., 2021; Kovacic et al., 2002; Saleem et al., 

2017). As such, our results underscore the importance of ensuring HCPs are made aware of 

current evidence-based mHealth resources. 

Demand 

It was clear that participants were all aware of the lack of sleep mHealth resources 

for school-age children. Those aspects highlighted as desirable for the ABCs of SLEEPING 

intervention align with those identified in previous research (Tan-MacNeill et al., 2020). 

With accessibility among those qualities listed as a “pro” with the ABCs of SLEEPING, 

mHealth may be a viable solution to the evidence-to-practice gap from the perspectives of 

end-users, as proposed (Lah & Cao, 2024; Santarossa et al., 2018; Buckman et al., 2021; 

Kreps & Neuhauser, 2010; Tan-MacNeill et al., 2020; Billings et al., 2021). An additional 

“pro” was lack of wait times, consistent with the view of some researchers that mHealth 

and digital interventions may ease burden to healthcare and address wait times (Bakker et 
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al., 2016). However, mHealth smartphone apps can only improve access for those who have 

a smartphone or tablet and may not address all barriers that result from health disparities, 

such as for those who are socially disadvantaged and/or have minority status (Billings et 

al., 2021; Bommakanti et al., 2020). 

Last, although mHealth interventions show great promise for achieving desired 

sleep outcomes for children such as decreased insomnia severity (Rayward et al., 2020; 

Murawski et al., 2019; Shin et al., 2017), most participants indicated that the ABCs of 

SLEEPING intervention could not offer the same one-on-one support as a face-to-face 

intervention. This perspective is in line with some research demonstrating that mHealth 

interventions that include one-on-one support features can provide similar support to face-

to-face intervention. However, each mode of intervention delivery has its advantages and 

disadvantages (Santarossa et al., 2018). A paucity of research compares child mHealth sleep 

interventions to face-to-face intervention (Kallestad et al., 2021; Lancee et al., 2016; Arnedt 

et al., 2021; Gieselmann & Pietrowsky, 2019). Research has been with adults that has 

examined this, however. For example, when comparing mHealth-delivered cognitive 

behavioural therapy for insomnia (CBT-I) to face-to-face delivery, Kallestad et al. (2021) 

reported that both methods improved sleep outcomes (e.g., dysfunctional sleep beliefs) but 

a face-to-face delivery was preferred. A potential reason was that face-to-face treatment 

may offer more opportunity to personalize treatment for the client/patient.  

Integration 

When implemented, both parents and HCPs considered the ABCs of SLEEPING 

intervention to be a first-line sleep intervention (as intended), and parent participants 

highlighted it would also be a helpful prevention tool, to enhance sleep health rather than 
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address insomnia (Buysse, 2014). This viewpoint is consistent with a strengths- rather than 

a deficit-based model, supporting the ABCs of SLEEPING as a sleep health promotion app.   

 Credibility and privacy/security were noted as important factors considered prior 

to downloading any app. These results are consistent with literature demonstrating a 

relationship between credibility and treatment adherence as users may engage more with 

an app that they feel is evidence-based (Ritterbrand et al., 2010; Alfonsson et al., 2016).  

Practicality 

The barriers identified are consistent with ones commonly referenced in the 

literature (Tan-MacNeill et al., 2020; Billings et al., 2021; Paterson et al., 2019; Roberts & 

Ulmer, 2024; Stinson et al., 2006; Boerner et al., 2013). As for facilitators, there is currently 

no research examining these for sleep mHealth resources, specifically for a school-age 

population.  

Strengths and Limitations 

In terms of our study’s strengths, this research fills an important gap in the treatment 

of sleep problems in school-age children via an mHealth platform. Second, an iterative and 

user-centered design was used across the development and evaluation of this program, 

which employed a multi-method approach. Third, we used the Bowen et al. (2009) 

feasibility framework to organize the research questions and the semi-structured interview. 

Fourth, this study utilized both parent and HCP groups who are considered the end-users 

for the ABCs of SLEEPING intervention and thus we captured perspectives of people who 

will use the program and recommend the program. Last, our results provide a novel 

understanding of facilitators for future implementation. 

This study was not without limitations. First, our parent sample consisted of White 

highly educated biological mothers with well-above average household incomes (over 
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80k), therefore we have not captured viewpoints and barriers experienced by more diverse 

families. Our HCP sample was larger than the parent group and also over-represented 

females. Given these characteristics and small numbers, we caution against generalizing 

these results to all parents and HCPs. Second, interviewers and the senior researcher were 

involved in the development and modification of the ABCs of SLEEPING intervention, of 

which participants were aware. This may have introduced bias on both the interviewers and 

interviewee’s part given our active involvement in evaluating and modifying the 

intervention. Last, there were differences in experience with using the ABCs of SLEEPING 

intervention between our groups; parents had used it consistently for one-month whereas 

all HCPs reported that they reviewed a 10-minute video and had the option to download 

the app to review prior to completing the interview (but data were not collected on who 

many viewed it).  

Future Directions 

Future research examining the ABCs of SLEEPING intervention will involve 

evaluating its effectiveness via a full-scale RCT, however implementation must also be 

considered in light of the current study’s results. Specifically, these results support an 

evidence-to-practice gap for insomnia treatment for school-age children. Conducting an 

implementation study with end-users will not only be a helpful step for promoting 

successful dissemination of the ABCs of SLEEPING intervention but may also provide an 

enhanced understanding of the current study’s noted themes via an enhanced study design 

(e.g., the use of recommended mixed methods for implementation research and an 

implementation framework to guide data collection; Greenhalgh et al., 2004). Given this, 

the next step in research would be to conduct a hybrid effectiveness-implementation study 

in order to address both of these components. This study design would be most ideal given 
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its benefit of rapid dissemination (Curran et al., 2012); an important consideration given 

the current sleep intervention resource gap that the ABCs of SLEEPING may address. 

Conclusion 

In conclusion, perspectives were notably aligned between parents and HCPs, such 

as the perceived need for a resource like the ABCs of SLEEPING intervention. Both groups 

reported it to be first-line before beginning more intensive sleep treatment. They also agreed 

on methods for searching and downloading an app, and preferences for app cost models.  

Understanding these shared perspectives is important for the successful implementation of 

the ABCs of SLEEPING intervention to address school-age children’s sleep problems by 

bridging the current evidence-to-practice gap. The ABCs of SLEEPING intervention holds 

strong promise for promoting positive changes in children’s sleep practices and fostering a 

strengths-based approach to their sleep health.   
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Table 4.1. 
 
Demographic Information for Parent Participants and Their Children and 
Healthcare Provider Participants (N = 14) 
 
 
Parent Demographics 

 
N (%) 

Participants’ relationship to child 
                   Biological mother 
                   Biological father 

 
12 (86) 
2 (14) 

Participants’ Current Employment Status 
                   Full Time 
                   Homemaker  

 
11 (79) 
3 (21) 

Estimated Household Income  
                   $79,999 and under 
                   $80,000 - $124,999 
                   $125,000 and over 

              4 (28) 
6 (43) 

              4 (28) 
Type of community of residence 
                   City 
                   Town 
                   Rural 

 
9 (64) 
3 (21) 
2 (14) 

Highest level of education 
                   Diploma from community college 
                   Bachelor’s degree/undergraduate  
                   Master’s degree 

 
2 (14) 
9 (64) 
3 (21) 

Child Demographics   
Child Sex 
                   Male 
                   Female 

 
8 (57) 
6 (43) 

Child Mean Age in years (SD) 8.67 (1.72) 
Child’s Ethnic or Cultural Heritage 
                   White 
                   Other 

 
10 (72) 
4 (28) 
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Table 4.2.  
 
Demographic Information for Healthcare Provider Participants (N = 19) 
 
 
HCP Demographics 

 
N (%) 

Profession  
                   Clinical Psychologist 5 (26) 
                   Physician 5 (26) 
                   Registered Nurse 8 (42) 
                   Other HCP 1 (6) 
HCP Sex  
                   Female 16 (84) 
                   Male 3 (16) 
Practice Area  
                   Primarily Health Focused 7 (37) 
                   Primarily Mental Health Focused 8 (57) 
                   Both (50/50) 4 (21) 
Years Working with Children  
                    5+ Years  9 (47) 
                   10+ Years  4 (21) 
                   15+ Years 3 (16) 
                   20+ Years  3 (16) 
Percentage of Sleep-Focused Practice  
                 10% 4 (21) 
                 20-30% 4 (21) 
                 40-50% 7 (37) 
                 60-70% 4 (21) 
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be

r o
f d

at
a 

co
de

rs
 

H
ow

 m
an

y 
da

ta
 c

od
er

s c
od

ed
 

th
e 

da
ta

? 
Th

re
e 

co
de

rs
 w

er
e 

in
vo

lv
ed

 in
 th

e 
da

ta
 a

na
ly

si
s 

(C
or

ku
m

, 
Je

m
co

v 
&

 L
am

on
t).

 Je
m

co
v 

an
d 

La
m

on
t c

om
pl

et
ed

 th
e m

ai
n 

co
di

ng
 

an
d 

co
ns

ul
te

d 
C

or
ku

m
 

to
 

re
so

lv
e 

co
di

ng
 

di
sa

gr
ee

m
en

ts
. 
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D

om
ai

ns
 

 
G

ui
de

 q
ue

st
io

ns
/d

es
cr

ip
tio

n 
 

A
ns

w
er

 
25

.D
es

cr
ip

tio
n 

of
 th

e 
co

di
ng

 tr
ee

 
D

id
 a

ut
ho

rs
 p

ro
vi

de
 a

 
de

sc
rip

tio
n 

of
 th

e 
co

di
ng

 tr
ee

? 
Th

e 
re

se
ar

ch
er

s 
pr

ov
id

e 
a 

de
ta

ile
d 

br
ea

kd
ow

n 
of

 t
he

 a
pp

ro
ac

h 
ta

ke
n 

w
he

n 
co

di
ng

. S
pe

ci
fic

al
ly

, c
od

es
 w

er
e 

id
en

tif
ie

d 
to

 fo
rm

 a
 

co
de

 b
oo

k,
 th

at
 w

as
 th

en
 a

pp
lie

d 
to

 th
e 

da
ta

 to
 id

en
tif

y 
th

em
es

. 
 

26
.D

er
iv

at
io

n 
of

 th
em

es
 

W
er

e 
th

em
es

 id
en

tif
ie

d 
in

 
ad

va
nc

e 
or

 d
er

iv
ed

 fr
om

 th
e 

da
ta

? 
 

Th
em

es
 w

er
e 

de
riv

ed
 fr

om
 th

e 
da

ta
 

27
.S

of
tw

ar
e 

 
W

ha
t s

of
tw

ar
e,

 if
 a

pp
lic

ab
le

, 
w

as
 u

se
d 

to
 m

an
ag

e 
th

e 
da

ta
? 

N
V

iv
o 

(Q
R

S 
In

te
rn

at
io

na
l, 

20
20

) 
an

d 
M

ic
ro

so
ft 

W
or

d 
w

er
e 

ut
ili

ze
d 

to
 m

an
ag

e 
th

e 
da

ta
. 

 
28

.P
ar

tic
ip

an
t c

he
ck

in
g 

D
id

 p
ar

tic
ip

an
ts

 p
ro

vi
de

 
fe

ed
ba

ck
 o

n 
th

e 
fin

di
ng

s?
 

N
o 

R
ep

or
tin

g 
 

 
 

29
.Q

uo
ta

tio
ns

 p
re

se
nt

ed
 

W
er

e 
pa

rti
ci

pa
nt

 q
uo

ta
tio

ns
 

pr
es

en
te

d 
to

 il
lu

st
ra

te
 th

e 
th

em
es

/fi
nd

in
gs

? 
W

as
 e

ac
h 

qu
ot

at
io

n 
id

en
tif

ie
d?

 
 

Y
es

, q
uo

ta
tio

ns
 w

er
e 

us
ed

 in
 ta

bl
es

. Q
uo

ta
tio

ns
 w

er
e 

no
t 

id
en

tif
ie

d.
   

30
.D

at
a 

fin
di

ng
s c

on
si

st
en

t 
W

as
 th

er
e 

co
ns

is
te

nc
y 

be
tw

ee
n 

th
e 

da
ta

 p
re

se
nt

ed
 a

nd
 th

e 
fin

di
ng

s?
 

 

Y
es

 

31
.C

la
rit

y 
of

 m
aj

or
 th

em
es

 
W

er
e 

m
aj

or
 th

em
es

 c
le

ar
ly

 
pr

es
en

te
d 

in
 th

e 
fin

di
ng

s?
 

 

Y
es

 

32
.C

la
rit

y 
of

 m
in

or
 th

em
es

 
Is

 th
er

e 
a 

de
sc

rip
tio

n 
of

 d
iv

er
se

 
ca

se
s o

r d
is

cu
ss

io
n 

of
 m

in
or

 
th

em
es

? 

W
e c

on
du

ct
ed

 a 
m

at
rix

 an
al

ys
is

 th
ro

ug
h 

w
hi

ch
 d

is
co

rd
an

t t
he

m
es

 
(i.

e.
, d

iv
er

se
 c

as
es

) b
et

w
ee

n 
gr

ou
ps

 w
er

e 
id

en
tif

ie
d.
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T
ab

le
 4

.4
.  

 Pa
re

nt
al

 R
es

po
ns

es
 R

eg
ar

di
ng

 D
em

an
d 

fo
r T

he
 A

BC
s o

f S
LE

EP
IN

G
 S

m
ar

tp
ho

ne
 A

pp
 

 Q
ue

st
io

n 
1:

 W
hy

 sh
ou

ld
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 b

e 
av

ai
la

bl
e 

fo
r 

pa
re

nt
s?

  
Th

em
es

 (%
 o

f p
ar

en
ts

 
en

do
rs

in
g 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
 N

ee
d 

fo
r s

le
ep

 a
pp

s a
s a

 
re

so
ur

ce
 (8

6%
) 

 


Th

e 
AB

C
s o

f S
LE

EP
IN

G
 sh

ou
ld

 b
e 

av
ai

la
bl

e 
to

 p
ar

en
ts

 


A
 lo

t o
f p

ar
en

ts
 st

ru
gg

le
 w

ith
 th

ei
r c

hi
ld

’s
 

sl
ee

p 


H
ug

e 
de

m
an

d 
fo

r s
le

ep
 re

so
ur

ce
s 

“I
 th

in
k 

it 
is

 a
, i

s a
 h

el
pf

ul
 to

ol
 ju

st
 b

ec
au

se
…

 
fr

om
 m

y 
ex

pe
ri

en
ce

 th
er

e’
s a

 lo
t o

f p
ar

en
ts

 o
ut

 
th

er
e 

th
at

 a
re

 st
ru

gg
lin

g 
w

ith
 w

ha
t e

xa
ct

ly
 a

re
 

go
od

 sl
ee

p 
ha

bi
ts

 fo
r t

he
ir

 c
hi

ld
” 

 
b)

 G
oo

d 
fe

at
ur

es
 a

nd
 sl

ee
p 

in
fo

rm
at

io
n 

(8
6%

) 


En
jo

ye
d 

ch
ec

k-
in

, s
le

ep
 re

po
rt,

 a
nd

 sl
ee

p 
tip

s 


Th
e 

AB
C

s o
f S

LE
EP

IN
G

 a
pp

 p
ro

vi
de

s a
 lo

t 
of

 in
fo

rm
at

io
n 

th
at

 is
 re

se
ar

ch
 b

ac
ke

d 


G
iv

es
 g

oo
d 

tip
s a

nd
 fe

ed
ba

ck
 


G

oo
d 

fo
r m

on
ito

rin
g,

 tr
ac

ki
ng

, a
nd

 
id

en
tif

yi
ng

 p
at

te
rn

s 


Th
e 

AB
C

s o
f S

LE
EP

IN
G

 in
fo

rm
at

io
n 

is
 n

ot
 

ge
ne

ric
 

 

“Y
ou

’r
e 

go
in

g 
to

 g
et

 m
or

e 
w

ith
 th

is
…

 m
or

e 
in

fo
rm

at
io

n,
 m

or
e 

ba
ck

gr
ou

nd
, a

nd
 th

e 
go

od
 

sl
ee

p 
ro

ut
in

es
 in

fo
rm

at
io

n.
 S

o 
m

uc
h 

in
fo

rm
at

io
n”

  

c)
 G

oo
d 

ap
pe

ar
an

ce
 (6

4%
) 

 


Th
e 

AB
C

s o
f S

LE
EP

IN
G

 h
as

 a
 n

ic
e 

ap
pe

ar
an

ce
/n

am
e 


H

as
 a

 g
oo

d 
us

er
 in

te
rf

ac
e 

“I
 li

ke
d 

th
e 

ap
pe

ar
an

ce
 o

f i
t…

 h
ow

 it
 lo

ok
s o

n 
th

e 
sc

re
en

” 

d)
 H

el
pe

d 
ch

ild
’s

 sl
ee

p,
 sl

ee
p 

ha
bi

ts
, i

s h
el

pf
ul

 (6
4%

) 
 


Th

e 
AB

C
s o

f S
LE

EP
IN

G
 is

 u
se

fu
l a

nd
 

he
lp

fu
l 


Th

e 
AB

C
s o

f S
LE

EP
IN

G
 sl

ee
p 

tip
s a

re
 

ef
fe

ct
iv

e 


H
el

pe
d 

ch
ild

 sl
ee

p 
an

d/
or

 le
ar

n 
ho

w
 to

 sl
ee

p 
 

“Y
ou

 d
id

 h
el

p 
m

y 
ch

ild
 le

ar
n 

to
 sl

ee
p,

 a
nd

 I 
re

al
ly

 a
pp

re
ci

at
e 

th
at

” 

 



 

 

 

122 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q
ue

st
io

n 
2:

 W
ha

t t
yp

e 
of

 d
em

an
d 

is 
th

er
e 

fo
r 

th
is 

ap
p,

 w
ho

 w
ou

ld
 w

an
t t

o 
us

e 
it?

 
Th

em
es

 (%
 o

f p
ar

en
ts

 e
nd

or
si

ng
 

th
em

es
) 

C
od

es
 

Q
uo

te
  

a)
 P

ar
en

ts
 w

ith
 y

ou
ng

er
 

ch
ild

re
n 

w
ou

ld
 w

an
t t

o 
us

e 
it 

(8
6%

) 


W

ou
ld

 b
e 

m
os

t h
el

pf
ul

 fo
r 

yo
un

ge
r k

id
s  


A

pp
 is

 h
el

pf
ul

 fo
r y

ou
ng

er
 k

id
s, 

be
lo

w
 a

ge
 6

 
 

“I
 th

in
k 

pa
re

nt
s o

r c
ar

eg
iv

er
s o

f c
hi

ld
re

n 
th

at
 a

re
 

yo
un

ge
r, 

ev
en

 k
id

s t
ha

t a
re

 st
ill

 n
ap

pi
ng

. I
 th

in
k 

it 
w

ou
ld

 b
e 

re
al

ly
, r

ea
lly

 st
ro

ng
 to

 b
ui

ld
 th

os
e 

fo
un

da
tio

ns
 a

nd
 th

e 
ap

p 
gi

ve
s t

he
se

, i
t p

ro
vi

de
s t

ho
se

 
fu

nd
am

en
ta

l b
ui

ld
in

g 
bl

oc
ks

 o
f d

ay
-to

-d
ay

 ro
ut

in
es

 
an

d 
sl

ee
p 

is
 a

 b
ig

 p
ar

t o
f o

ur
 li

fe
 a

nd
 b

ui
ld

in
g 

a 
go

od
 

ro
ut

in
e 

on
 th

at
 fr

om
 th

e 
be

gi
nn

in
g.

” 
 

b)
 P

ar
en

ts
 w

ith
 c

hi
ld

re
n 

st
ru

gg
lin

g 
w

ith
 sl

ee
p 

w
ou

ld
 

w
an

t t
o 

us
e 

it 
(4

3%
) 


H

el
pf

ul
 fo

r p
ar

en
ts

 w
ith

 c
hi

ld
re

n 
th

at
 h

av
e 

sl
ee

p 
pr

ob
le

m
s 


H

el
pf

ul
 fo

r p
ar

en
ts

 w
ho

 w
an

t t
o 

try
 a

no
th

er
 a

pp
ro

ac
h 

 

“T
hi

s i
s d

ef
in

ite
ly

 fo
r f

am
ili

es
 th

at
 a

re
 h

av
in

g 
tr

ou
bl

es
 

w
ith

 th
ei

r c
hi

ld
 sl

ee
pi

ng
 th

ro
ug

ho
ut

 th
e 

ni
gh

t…
 A

nd
 

al
so

 o
th

er
 fa

m
ili

es
 th

at
 a

re
 c

ur
io

us
 a

bo
ut

 w
he

th
er

 o
r 

no
t t

he
y 

co
ul

d 
be

 d
oi

ng
 so

m
et

hi
ng

 m
or

e 
to

 h
el

p 
th

ei
r 

ch
ild

 fa
ll 

as
le

ep
 b

et
te

r o
r m

or
e 

ef
fic

ie
nt

ly
” 

 
Q

ue
st

io
n 

3:
 D

o 
yo

u 
se

e 
an

y 
be

ne
fit

s/
 “

pr
os

” 
of

 u
sin

g 
th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 a

pp
 w

he
n 

co
m

pa
re

d 
to

 o
th

er
 w

ay
s t

o 
re

ce
iv

e 
tr

ea
tm

en
t (

e.
g.

, f
ac

e-
to

-f
ac

e)
? 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 A

cc
es

si
bl

e 
(7

9%
) 


It’

s a
cc

es
si

bl
e,

 c
on

ve
ni

en
t, 

an
d 

m
or

e 
av

ai
la

bl
e 


Ea

si
er

 th
an

 fa
ce

-to
-f

ac
e 


D

on
’t 

ne
ed

 to
 ta

ke
 ti

m
e 

of
f w

or
k 

to
 u

se
 it

 


K
ee

ps
 in

fo
rm

at
io

n 
al

l i
n 

on
e 

pl
ac

e  

“I
 th

in
k 

it’
s a

cc
es

si
bl

e 
at

 a
 ti

m
e 

th
at

’s
 c

on
ve

ni
en

t t
o 

th
e 

us
er

. I
 k

no
w 

fo
r m

e 
I a

lw
ay

s h
av

e 
m

y 
ph

on
e 

w
ith

 
m

e,
 so

 in
 th

at
 w

ay
 it

’s
 e

as
ily

 a
cc

es
si

bl
e.

 I 
do

n’
t h

av
e 

to
 

se
t u

p 
a 

sc
he

du
le

 to
 m

ee
t w

ith
 so

m
eo

ne
” 
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Th
em

es
 (%

 o
f p

ar
en

ts
 

en
do

rs
in

g 
th

em
es

) 
C

od
es

 
Q

uo
te

 

b)
 S

el
f-

pa
ce

d 
(5

0%
) 


Se

lf-
pa

ce
d 


Y

ou
 c

an
 u

se
 it

 “
at

 y
ou

r c
on

ve
ni

en
ce

” 
or

 “
on

 y
ou

r o
w

n 
tim

e”
 

“I
 th

in
k 

th
e 

bi
gg

es
t a

dv
an

ta
ge

 is
 th

e 
co

nv
en

ie
nc

e.
 Y

ou
 c

an
 

do
w

nl
oa

d 
it 

an
d 

us
e 

it 
on

 y
ou

r o
w

n 
tim

e.
 W

he
re

as
 if

 y
ou

 
w

er
e 

se
ek

in
g 

fa
ce

-to
-fa

ce
 h

el
p 

or
 a

pp
oi

nt
m

en
ts

 w
ith

 a
 

pr
of

es
sio

na
l, 

yo
u 

wo
ul

d 
ha

ve
 to

 g
o 

th
ro

ug
h 

m
or

e 
ste

ps
 a

nd
 

pl
an

 a
he

ad
 m

or
e.

 T
hi

s i
s m

or
e 

of
 a

 se
lf-

he
lp

 to
ol

 th
an

 
an

yt
hi

ng
.”

 
 

c)
 N

o 
w

ai
t-t

im
es

 (3
6%

) 


N
o 

w
ai

t t
im

es
/re

du
ce

s w
ai

t t
im

es
 


Im

m
ed

ia
te

 se
lf-

he
lp

 


A
n 

ap
p 

is
 e

as
ie

r t
im

ew
is

e 
 


A

pp
s h

av
e 

an
 a

dv
an

ta
ge

 th
at

 it
 

le
ss

en
s d

em
an

d 
on

 h
ea

lth
ca

re
 sy

st
em

 
 

“T
he

 fa
ct

 th
at

 y
ou

 c
an

 ju
st

 h
av

e 
it 

on
 y

ou
r p

ho
ne

 so
 w

he
n 

yo
u 

su
dd

en
ly

 re
m

em
be

r y
ou

 w
er

e 
go

in
g 

to
 lo

ok
 in

to
 th

at
, 

yo
u 

ca
n 

ju
st

 d
o 

th
at

 ri
gh

t t
he

n 
– 

I t
hi

nk
 is

 re
al

ly
 g

oo
d 

an
d 

yo
u 

ca
n 

st
ar

t r
ig

ht
 a

w
ay

. T
he

re
’s

 n
o 

w
ai

t t
im

e,
 th

er
e’

s n
o 

m
ak

in
g 

ap
po

in
tm

en
t, 

th
er

e’
s n

o 
yo

u 
ha

ve
 to

 w
ai

t a
 w

ee
k 

to
 

st
ar

t d
oi

ng
 so

m
et

hi
ng

. Y
ou

 c
an

 ju
st

 st
ar

t r
ig

ht
 n

ow
 a

nd
 

th
en

 y
ou

 c
an

 lo
ok

 a
t n

ex
t s

te
ps

 a
fte

r t
ha

t i
f t

ha
t d

oe
sn

’t 
he

lp
, b

ut
 I 

th
in

k 
th

e 
fa

ct
 th

at
 it

’s
 ri

gh
t t

he
re

 a
nd

 th
er

e’
s n

o 
de

la
y.

” 
 

Q
ue

st
io

n 
4:

 D
o 

yo
u 

se
e 

an
y 

do
w

ns
id

es
/ “

co
ns

” 
of

 u
si

ng
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 a

pp
 w

he
n 

co
m

pa
re

d 
to

 o
th

er
 w

ay
s t

o 
re

ce
iv

e 
tr

ea
tm

en
t (

e.
g.

, f
ac

e-
to

-fa
ce

)?
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Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 D

oe
s n

ot
 h

av
e 

th
e 

sa
m

e 
ty

pe
 o

f 
su

pp
or

t f
ac

e-
to

-f
ac

e 
tre

at
m

en
t c

an
 

of
fe

r (
50

%
) 


D

ow
ns

id
e 

to
 a

pp
 is

 y
ou

 c
an

’t 
as

k 
fo

r 
cl

ar
ifi

ca
tio

n 
lik

e 
yo

u 
ca

n 
w

ith
 a

n 
H

C
P 


H

C
P 

ha
s y

ou
r h

is
to

ry
, c

an
 o

ff
er

 su
pp

or
t 

an
d 

va
lid

at
io

n/
 m

or
e 

ta
ilo

re
d 

ad
vi

ce
 


Fa

ce
-to

-f
ac

e 
tre

at
m

en
t i

s m
or

e 
pe

rs
on

al
iz

ed
 


W

an
ts

 th
e 

ap
p 

to
 h

av
e 

m
or

e 
su

pp
or

t 
(e

.g
., 

us
e 

w
ith

 sl
ee

p 
co

ns
ul

ta
nt

/c
oa

ch
) 


 

“T
he

 o
nl

y 
ki

nd
 o

f d
ra

w
ba

ck
 I 

w
ou

ld
 

se
e 

is
 li

ke
 if

 y
ou

 h
ad

 a
 q

ue
st

io
n 

or
 

ne
ed

ed
 c

la
rif

ic
at

io
n 

on
 so

m
et

hi
ng

, 
lik

e 
w

ha
t s

om
et

hi
ng

 m
ea

ns
 

sp
ec

ifi
ca

lly
, y

ou
 c

an
’t 

ge
t t

ha
t r

ig
ht

 
aw

ay
. B

ut
 I 

do
n’

t k
no

w
, f

ro
m

 m
y 

ex
pe

ri
en

ce
 it

 se
em

s p
re

tty
 c

le
ar

ly
 

w
or

de
d 

so
…

 b
ut

 th
at

’s
 k

in
d 

of
 th

e 
on

ly
 d

ra
w

ba
ck

 I 
w

ou
ld

 se
e.

” 
 

b)
 D

oe
s n

ot
 w

or
k 

fo
r t

ho
se

 w
ho

 
ne

ed
 m

or
e 

in
te

ns
iv

e 
sl

ee
p 

tre
at

m
en

t (
50

%
) 


Sl

ee
p 

tip
s a

re
 g

en
er

al
 o

r n
ot

 d
yn

am
ic

, 
an

d 
ar

e 
lim

ite
d 

fo
r t

he
ir 

ch
ild

’s
 n

ee
ds

 


A
 g

en
er

al
 a

pp
ro

ac
h/

do
es

n’
t w

or
k 

fo
r 

th
os

e 
ne

ed
in

g 
m

or
e 

in
te

ns
iv

e 
tre

at
m

en
t 


N

ot
 g

oo
d 

fo
r k

id
s w

ith
 sp

ec
ia

l o
r s

pe
ci

fic
 

ne
ed

s 
 

“I
 w

ou
ld

 sa
y 

th
at

 w
ith

in
 th

e 
ap

p,
 u

h,
 

th
e 

re
so

ur
ce

s a
re

 k
in

d 
of

 li
m

ite
d.

 It
's 

m
or

e 
th

in
gs

 th
at

 y
ou

 c
an

 d
o 

w
ith

in
 

yo
ur

 h
om

e 
an

d 
so

m
et

im
es

 I 
th

in
k 

th
at

 sl
ee

pi
ng

 is
su

es
 m

ay
 e

xt
en

d 
fu

rth
er

 in
to

 th
e 

re
al

m
 o

f n
ee

di
ng

 
tr

ea
tm

en
t, 

w
he

th
er

 it
's 

m
ed

ic
in

al
 o

r a
 

th
er

ap
y 

ty
pe

 o
f t

re
at

m
en

t t
ha

t i
s n

ot
 

ac
ce

ss
ib

le
 in

 th
e 

ap
p.

” 
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T
ab

le
 4

.5
.  

 H
C

P 
Re

sp
on

se
s R

eg
ar

di
ng

 D
em

an
d 

fo
r T

he
 A

BC
s o

f S
LE

EP
IN

G
 S

m
ar

tp
ho

ne
 A

pp
 

 Q
ue

st
io

n 
1:

 W
hy

 sh
ou

ld
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 a

pp
 sh

ou
ld

 b
e 

av
ai

la
bl

e 
as

 a
n 

ap
p 

fo
r 

pa
re

nt
s?

 
Th

em
es

 (%
 o

f H
C

Ps
 

en
do

rs
in

g 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 A

sk
s r

el
ev

an
t s

le
ep

 
qu

es
tio

ns
 a

nd
 p

ro
vi

de
s g

oo
d 

sl
ee

p 
in

fo
rm

at
io

n 
(6

8%
) 

 


Pr

ov
id

es
 in

fo
rm

at
io

n 
on

 h
ow

 to
 im

pr
ov

e 
ch

ild
’s

 sl
ee

p 


Sh
ou

ld
 b

e 
av

ai
la

bl
e 

as
 it

 is
 a

 g
oo

d 
re

so
ur

ce
 


H

as
 g

oo
d 

in
fo

rm
at

io
n/

re
co

m
m

en
da

tio
ns

/a
ss

es
sm

en
t 

qu
es

tio
ns

 

“I
t h

its
 o

n 
th

e 
fo

un
da

tio
n 

of
 h

ea
lth

y 
ha

bi
ts

 fo
r 

ki
ds

…
. A

nd
 I 

th
in

k 
it 

m
ak

es
 it

 in
 a

 w
ay

 th
at

’s
 

re
le

va
nt

. T
he

se
 b

eh
av

io
ur

s a
re

 a
ll 

im
po

rt
an

t a
nd

 
th

e 
in

fo
rm

at
io

n 
pr

ov
id

ed
 a

bo
ut

 th
em

 a
re

 g
re

at
” 

b)
 S

le
ep

 p
ro

bl
em

s a
re

 a
 

co
m

m
on

 c
on

ce
rn

 th
at

 n
ee

ds
 

to
 b

e 
ad

dr
es

se
d 

(4
7%

) 


Sh

ou
ld

 b
e 

av
ai

la
bl

e 
be

ca
us

e 
sl

ee
p 

pr
ob

le
m

s a
re

 
a 

co
m

m
on

 c
on

ce
rn

 


Th
er

e 
is

 a
 la

rg
e 

ne
ed

 fo
r m

or
e 

sl
ee

p 
re

so
ur

ce
s 

fo
r p

ar
en

ts
 to

 u
se

 

“S
le

ep
 is

 a
 h

ug
e 

pr
ob

le
m

. E
ve

n 
if 

pe
op

le
 d

on
’t 

ha
ve

 
an

xi
et

y,
 d

ep
re

ss
io

n,
 e

tc
.”

 

Q
ue

st
io

n 
2:

 W
ha

t t
yp

e 
of

 d
em

an
d 

do
 y

ou
 se

e 
fo

r 
th

is 
ap

p?
 F

or
 e

xa
m

pl
e,

 w
ho

 m
ig

ht
 w

an
t t

o 
us

e 
it?

 
Th

em
es

 (%
 o

f H
C

Ps
 

en
do

rs
in

g 
th

em
es

) 
C

od
es

 
Q

uo
te

  

a)
 H

el
pf

ul
 fo

r a
 w

id
e 

ra
ng

e 
of

 p
eo

pl
e 

(7
9%

) 
     


H

el
pf

ul
 fo

r a
ll 

ag
e 

gr
ou

ps
 


M

en
tio

ns
 a

pp
 b

ei
ng

 h
el

pf
ul

 fo
r v

ar
io

us
 g

ro
up

s 
(i.

e.
, s

ch
oo

l-a
ge

d,
 y

ou
ng

 c
hi

ld
re

n,
 a

do
le

sc
en

ts
, 

ki
ds

 w
ith

 n
eu

ro
de

ve
lo

pm
en

ta
l d

is
or

de
rs

) 


H
el

pf
ul

 fo
r a

ny
 p

ar
en

t/c
ar

eg
iv

er
 


H

el
pf

ul
 fo

r H
C

Ps
 

“I
 th

in
k 

it 
co

ul
d 

be
 h

el
pf

ul
 fo

r a
ny

on
e,

 I 
co

ul
d 

ev
en

 
im

ag
in

e 
pa

re
nt

s o
f o

ld
er

 k
id

s w
an

tin
g 

to
 u

se
 it

, 
es

pe
ci

al
ly

 if
 th

ey
’r

e 
no

tic
in

g 
is

su
es

 w
ith

 th
ei

r k
id

s 
fa

lli
ng

 a
sl

ee
p 

or
 st

ay
in

g 
as

le
ep

, o
r i

ss
ue

s w
ith

 th
ei

r 
m

oo
d 

to
o”
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Q
ue

st
io

n 
3:

 D
o 

yo
u 

se
e 

an
y 

be
ne

fit
s/

 “
pr

os
” 

of
 r

ec
om

m
en

di
ng

 th
e 

AB
Cs

 o
f S

LE
EP

IN
G

 a
pp

 w
he

n 
co

m
pa

re
d 

to
 o

th
er

 w
ay

s 
to

 r
ec

ei
ve

 tr
ea

tm
en

t (
e.

g.
, f

ac
e-

to
-fa

ce
)?

 
Th

em
es

 (%
 o

f H
C

Ps
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 A

cc
es

si
bl

e 
(5

8%
) 

      


It 

ca
n 

be
 w

ith
 y

ou
 w

he
ne

ve
r y

ou
 n

ee
d 

it 


A
ll 

in
fo

rm
at

io
n 

is
 st

or
ed

 in
 o

ne
 p

la
ce

 


Ea
si

ly
 a

cc
es

se
d 

 


A
pp

s a
re

 a
cc

es
si

bl
e 

co
st

-w
is

e 


M
os

t p
eo

pl
e 

un
de

rs
ta

nd
 h

ow
 to

 u
se

 a
pp

s 


A
 lo

t o
f p

eo
pl

e 
w

ill
 a

lw
ay

s h
av

e 
th

ei
r p

ho
ne

 in
 

th
ei

r h
an

d 
 

“W
e 

liv
e 

an
d 

br
ea

th
e 

by
 o

ur
 p

ho
ne

s 
no

w
…

 so
 th

at
’s

 so
m

et
hi

ng
 th

ey
 c

an
 

ke
ep

 in
 th

ei
r h

an
d 

an
d 

lo
ok

 a
t i

n 
a 

m
or

e 
co

m
pa

ct
 a

nd
 d

ir
ec

t k
in

d 
of

 w
ay

” 
 

b)
 H

el
ps

 a
dd

re
ss

 w
ai

t t
im

es
 

(4
2%

) 
   


H

el
pf

ul
 fo

r a
dd

re
ss

in
g 

w
ai

t t
im

es
 


N

o 
w

ai
tli

st
 to

 u
se

 a
n 

ap
p 


G

iv
es

 fa
m

ily
 so

m
et

hi
ng

 to
 tr

y 
w

hi
le

 w
ai

tin
g 

fo
r a

no
th

er
 tr

ea
tm

en
t  

“I
f I

 th
in

k 
ab

ou
t p

eo
pl

e 
w

ai
tin

g 
at

 th
e 

sle
ep

 c
lin

ic
 to

 se
e 

a 
sp

ec
ia

lis
t, 

th
at

 
w

ou
ld

n’
t b

e 
an

 is
su

e 
w

ith
 th

is
 a

pp
. 

W
hi

le
 fa

m
ili

es
 w

ai
t, 

th
ey

 c
an

 d
o 

so
m

et
hi

ng
 li

ke
 th

is
 a

s a
n 

ac
tio

na
bl

e 
ite

m
” 

Q
ue

st
io

n 
4:

 D
o 

yo
u 

se
e 

an
y 

do
w

ns
id

es
/ “

co
ns

” 
of

 r
ec

om
m

en
di

ng
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 a

pp
 w

he
n 

co
m

pa
re

d 
to

 o
th

er
 

w
ay

s o
f r

ec
ei

vi
ng

 tr
ea

tm
en

t (
e.

g.
, f

ac
e-

to
-fa

ce
)?

 
Th

em
es

 (%
 o

f H
C

Ps
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 A

pp
s a

re
 m

is
si

ng
 th

e 
su

pp
or

t, 
cl

ar
ifi

ca
tio

n,
 a

nd
 v

al
id

at
io

n 
th

at
 

fa
ce

-to
-f

ac
e 

of
fe

rs
 (4

7%
) 

 


D

ow
ns

id
e 

of
 a

pp
 is

 y
ou

 c
an

’t 
as

k 
fu

rth
er

 
qu

es
tio

ns
/c

la
rif

ic
at

io
n 


Y

ou
 d

on
’t 

ha
ve

 so
m

eo
ne

 to
 tr

ou
bl

es
ho

ot
 w

ith
 


Y

ou
 d

on
’t 

re
ce

iv
e 

va
lid

at
io

n 


It 
ca

nn
ot

 a
dd

re
ss

 o
th

er
 m

en
ta

l h
ea

lth
 c

on
ce

rn
s 

“I
 th

in
k 

no
t h

av
in

g 
an

 o
pp

or
tu

ni
ty

 to
 

as
k 

fu
rt

he
r q

ue
st

io
ns

 o
r i

f t
he

y’
re

 
st

uc
k,

 th
ey

 m
ay

 n
ee

d 
an

ot
he

r p
er

so
n 

to
 

he
lp

 g
ui

de
 th

em
 if

 sl
ee

p 
co

nt
in

ue
s t

o 
be

 p
oo

r”
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T
ab

le
 4

.6
. 

 Pa
re

nt
al

 R
es

po
ns

es
 R

eg
ar

di
ng

 In
te

gr
at

io
n 

of
 T

he
 A

BC
s o

f S
LE

EP
IN

G
 S

m
ar

tp
ho

ne
 A

pp
 

 Q
ue

st
io

n 
1:

 A
t w

ha
t s

ta
ge

 o
f t

ry
in

g 
to

 h
el

p 
a 

ch
ild

 sl
ee

p 
be

tte
r 

do
 y

ou
 th

in
k 

th
is 

ap
p 

w
ou

ld
 b

e 
be

st
 su

ite
d 

(e
.g

., 
be

fo
re

 se
ek

in
g 

ou
t 

fa
ce

-to
-fa

ce
 in

te
rv

en
tio

n)
? 

Th
em

es
 (%

 o
f p

ar
en

ts
 

en
do

rs
in

g 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 B

es
t s

ui
te

d 
as

 a
 fi

rs
t-s

te
p 

to
ol

 (7
1%

) 


A
B

C
s i

s n
ot

 su
ita

bl
e 

fo
r m

or
e 

in
te

ns
iv

e 
sl

ee
p 

pr
ob

le
m

s 


G
oo

d 
fir

st
 st

ep
 b

ef
or

e 
m

or
e 

in
te

ns
iv

e 
ap

pr
oa

ch
es

. B
ef

or
e 

fa
ce

-to
-f

ac
e 

in
te

rv
en

tio
n 

 

“A
BC

s w
ou

ld
 b

e 
be

st
 fo

r s
om

eb
od

y 
w

ho
’s

 a
 n

ew
 

pa
re

nt
 a

nd
 is

 k
in

d 
of

 g
et

tin
g 

re
ad

y 
fo

r t
ho

se
…

 a
ge

-
ap

pr
op

ri
at

e 
m

ile
st

on
es

 a
s t

he
y 

ge
t o

ld
er

, I
 d

ef
in

ite
ly

 
th

in
k 

it 
co

ul
d 

be
 a

 re
al

ly
 h

el
pf

ul
 a

pp
” 

 

b)
 P

re
ve

nt
io

n 
to

ol
 (4

3%
) 

 


Pr
ev

en
ta

tiv
e 

m
ea

su
re

 


A
 g

oo
d 

to
ol

 b
ef

or
e 

sl
ee

p 
be

co
m

es
 a

 
pr

ob
le

m
 

 

“D
ep

en
di

ng
 o

n 
w

he
re

 th
e 

fa
m

ily
 is

 a
t, 

I t
hi

nk
 it

 
[A

BC
s o

f S
LE

EP
IN

G
] p

ro
vi

de
s g

oo
d 

tip
s t

o 
fo

llo
w

 
ev

en
 b

ef
or

e 
sl

ee
p 

is
 a

 p
ro

bl
em

. I
t c

an
 h

el
p 

w
ith

 
st

ar
tin

g 
ou

t w
ith

 g
oo

d 
ha

bi
ts

” 
 

Q
ue

st
io

n 
2:

 W
ha

t a
pp

ro
ac

h 
do

/w
ou

ld
 y

ou
 ta

ke
 w

hi
le

 se
ar

ch
in

g 
fo

r 
an

 a
pp

 li
ke

 th
e 

AB
Cs

 o
f S

LE
EP

IN
G

? 
(E

.g
., 

W
he

re
 d

o 
yo

u 
lo

ok
? 

D
o 

yo
u 

se
ar

ch
 th

e 
A

pp
 S

to
re

 a
nd

/o
r 

in
te

rn
et

, a
sk

 a
 fr

ie
nd

 a
nd

/o
r 

he
al

th
ca

re
 p

ro
vi

de
r?

 
Th

em
es

 (%
 o

f p
ar

en
ts

 
en

do
rs

in
g 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
 W

ou
ld

 se
ar

ch
 th

e 
A

pp
 S

to
re

 
or

 in
te

rn
et

 (7
1%

) 


W
ou

ld
 se

ar
ch

 A
pp

 S
to

re
 

W
ou

ld
 u

se
 G

oo
gl

e 
“I

'd
 p

ro
ba

bl
y 

se
ar

ch
 th

e 
Ap

p 
St

or
e 

an
d 

I w
ou

ld
 

G
oo

gl
e 

“k
id

s s
le

ep
in

g 
ap

p”
 a

nd
 se

e 
w

ha
t G

oo
gl

e 
re

co
m

m
en

ds
” 
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Th
em

es
 (%

 o
f p

ar
en

ts
 

en
do

rs
in

g 
th

em
es

) 
C

od
es

 
Q

uo
te

 

b)
 W

ou
ld

 lo
ok

 to
 o

th
er

s f
or

 
re

co
m

m
en

da
tio

ns
 (3

6%
) 


W

ou
ld

 u
se

 w
or

d 
of

 m
ou

th
 (e

.g
., 

fr
ie

nd
s, 

pr
of

es
si

on
al

s, 
H

C
Ps

) 


W
or

d 
of

 m
ou

th
 v

ia
 su

pp
or

t g
ro

up
s (

e.
g.

, 
pa

re
nt

in
gs

 g
ro

up
s, 

lo
ca

l c
ha

t r
oo

m
s)

 

“I
’m

 fo
rt

un
at

e 
to

 h
av

e 
a 

la
rg

e 
gr

ou
p 

of
 h

ea
lth

ca
re

 
pr

ov
id

er
 fr

ie
nd

s, 
so

 th
at

 w
ou

ld
 p

ro
ba

bl
y 

be
 m

y 
fir

st
 

so
ur

ce
 o

f i
nf

or
m

at
io

n.
 If

 so
m

et
hi

ng
 w

or
ke

d 
fo

r o
ne

 o
f 

th
em

, I
 w

ou
ld

 b
e 

re
al

ly
 in

te
re

ste
d 

to
 h

ea
r w

ha
t t

he
y 

ha
d 

tr
ie

d 
fr

om
 th

ei
r k

in
d 

of
 p

ro
fe

ss
io

na
l b

ut
 a

ls
o 

pa
re

nt
 st

an
dp

oi
nt

. I
 a

ls
o 

fin
d 

th
at

 th
e 

lo
ca

l c
ha

t r
oo

m
s 

fo
r p

ar
en

ts
 is

 a
 g

re
at

 re
so

ur
ce

” 
 

c)
 W

ou
ld

 lo
ok

 to
 so

ci
al

 m
ed

ia
 

or
 n

ew
s m

ed
ia

 (3
6%

) 
 


Se

ar
ch

 so
ci

al
 m

ed
ia

 


N
ew

s m
ed

ia
 


N

ew
sl

et
te

rs
 


Pu

bl
ic

 p
os

tin
gs

 

“I
 w

ou
ld

 g
o 

on
 T

w
itt

er
 a

nd
 se

ar
ch

 sl
ee

p 
ap

ps
 fo

r k
id

s 
an

d 
se

e 
w

ha
t's

 c
om

in
g 

up
 a

nd
 w

ha
t's

 b
ei

ng
 

m
en

tio
ne

d.
” 

Q
ue

st
io

n 
3:

 If
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 a

pp
 w

as
 fo

un
d 

in
 y

ou
r 

se
ar

ch
 fo

r 
sle

ep
 a

pp
s, 

w
ou

ld
 y

ou
 d

ow
nl

oa
d 

it?
 W

hy
/W

hy
 n

ot
? 

W
ha

t 
ar

e 
so

m
e 

th
in

gs
 th

at
 y

ou
 ta

ke
 in

to
 c

on
sid

er
at

io
n 

be
fo

re
 d

oi
ng

 so
 (e

.g
., 

co
st

, r
at

in
gs

)?
 

Th
em

es
 (%

 o
f p

ar
en

ts
 

en
do

rs
in

g 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 W

ou
ld

 d
ow

nl
oa

d 
it 

if 
fo

un
d 

du
rin

g 
a 

se
ar

ch
 (7

9%
) 

 


W

ou
ld

 d
ow

nl
oa

d 
th

e 
A

B
C

s a
pp

 if
 it

 w
as

 
fo

un
d 

in
 th

ei
r s

ea
rc

h 
“Y

es
, I

 w
ou

ld
 d

ow
nl

oa
d 

th
e 

AB
C

s o
f S

LE
EP

IN
G

” 

b)
 C

he
ck

s r
ev

ie
w

s b
ef

or
e 

do
w

nl
oa

di
ng

 (7
1%

) 


C
he

ck
s r

ev
ie

w
s a

nd
 ra

tin
gs

 b
ef

or
e 

do
w

nl
oa

di
ng

 


M
or

e 
lik

el
y 

to
 d

ow
nl

oa
d 

ap
p 

w
ith

 g
oo

d 
ra

tin
gs

, w
rit

te
n 

re
vi

ew
s 


Pa

re
nt

 c
he

ck
s h

ow
 m

an
y 

do
w

nl
oa

ds
 th

e 
ap

p 
ha

s 

“I
 a

lw
ay

s r
ea

d 
th

e 
co

m
m

en
ts

 to
 se

e 
w

ha
t p

eo
pl

e 
sa

y 
ab

ou
t i

t, 
so

 if
 th

ey
're

 li
ke

 “
th

is
 w

as
 a

 g
re

at
 a

pp
” 

or
 if

 
so

m
eo

ne
 sa

ys
 "

th
is

 p
ar

tic
ul

ar
 v

er
si

on
 is

n'
t g

oo
d”

. S
o 

m
os

tly
 lo

ok
in

g 
at

 th
e 

ra
tin

gs
, h

ow
 m

an
y 

st
ar

s i
t h

as
, 

ho
w

 m
an

y 
do

w
nl

oa
ds

 it
 h

as
. I

f i
t o

nl
y 

ha
s l

ik
e 

5 
do

wn
lo

ad
s, 

th
en

 y
ou

 k
in

d 
of

 w
on

de
r i

f t
ha

t's
 n

ot
 th

e 
be

st
 o

ne
.”
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Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

c)
 C

he
ck

s p
re

vi
ew

s/
us

es
 tr

ia
l 

be
fo

re
 d

ow
nl

oa
di

ng
 (5

7%
) 


C

he
ck

s p
re

vi
ew

s/
w

ha
t i

t l
oo

ks
 li

ke
 

be
fo

re
 d

ow
nl

oa
di

ng
 


W

an
ts

 a
 tr

ia
l o

r p
re

vi
ew

 b
ef

or
e 

co
m

m
itt

in
g 

to
 d

ow
nl

oa
di

ng
 


In

te
re

st
ed

 to
 se

e 
w

ha
t t

he
 a

pp
 lo

ok
s l

ik
e 

ah
ea

d 
of

 ti
m

e 

“I
f t

he
re

 w
as

 a
 sh

or
t v

id
eo

, o
r i

f t
he

re
 w

er
e 

th
os

e 
sl

id
es

 th
at

 y
ou

 c
ou

ld
 c

lic
k 

th
ro

ug
h 

to
 so

rt
 o

f s
ee

 
so

m
et

im
es

 w
ha

t a
n 

ap
p 

lo
ok

s l
ik

e 
or

 m
ay

be
 a

 tr
ia

l 
pe

ri
od

, t
ha

t c
ou

ld
 b

e 
re

al
ly

 h
el

pf
ul

.”
 

Q
ue

st
io

n 
4:

 W
ha

t w
ou

ld
 y

ou
 fi

nd
 a

pp
ea

lin
g 

ab
ou

t t
hi

s a
pp

? 
 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 P

ro
vi

de
s o

rg
an

iz
ed

 
in

fo
rm

at
io

n 
(5

7%
) 


In

fo
rm

at
io

n 
is

 n
ot

 o
ve

rw
he

lm
in

g 


In
fo

rm
at

io
n 

is
 o

rg
an

iz
ed

 


En
jo

ye
d 

th
e 

co
lo

r c
od

in
g 


Fi

lte
rs

 in
 w

ha
t y

ou
 sh

ou
ld

 w
or

k 
on

 

“I
 fo

un
d 

th
at

 it
 h

ad
 a

 n
ic

e 
w

ay
 o

f s
ho

w
in

g 
m

e 
sp

ec
ifi

ca
lly

 w
hi

ch
 th

in
gs

 I 
ha

ve
 to

 w
or

k 
on

 a
nd

 w
hi

ch
 

th
in

gs
 I 

do
n'

t h
av

e 
an

y 
pr

ob
le

m
s w

ith
. T

he
re

 te
nd

s t
o 

be
, l

et
’s

 sa
y 

on
e 

or
 tw

o 
on

 a
re

as
 o

f h
ig

h 
pr

io
ri

ty
, a

nd
 

th
en

 a
 lo

t i
n 

th
e 

m
id

dl
e.

 It
 g

iv
es

 m
e 

th
e 

fo
cu

se
d 

ar
ea

s 
to

 st
ar

t w
ith

, s
o 

th
at

's 
he

lp
fu

l”
 

 
b)

 P
ro

vi
de

s c
us

to
m

iz
ed

, 
pe

rs
on

al
iz

ed
 e

xp
er

ie
nc

e 
(4

3%
) 


Ti

ps
 a

re
 sp

ec
ifi

c 
to

 y
ou

 


Ti
ps

 a
re

 c
us

to
m

iz
ed

/p
er

so
na

liz
ed

 
“Y

ou
'll

 g
et

 p
er

so
na

liz
ed

 re
co

m
m

en
da

tio
ns

 a
nd

 th
os

e 
ki

nd
s o

f t
hi

ng
s, 

th
at

's 
w

he
re

 th
er

e's
 th

e 
va

lu
e 

in
 it

. T
hi

s 
is

 a
 p

er
so

na
l l

ik
e 

sl
ee

p 
pl

an
.”

 
Q

ue
st

io
n 

5:
 W

ha
t w

ou
ld

 y
ou

 fi
nd

 u
na

pp
ea

lin
g?

 
Th

em
es

 (%
 o

f p
ar

en
ts

 e
nd

or
si

ng
 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
 W

an
t m

or
e 

cu
st

om
iz

at
io

n,
 

pe
rs

on
al

iz
ed

 e
xp

er
ie

nc
e 

(5
7%

) 


W
an

t p
us

h 
no

tif
ic

at
io

ns
/re

m
in

de
rs

 to
 b

e 
m

or
e 

pe
rs

on
al

iz
ed

 


Pe
rs

on
al

iz
ed

 n
ot

ifi
ca

tio
ns

 w
ou

ld
 

in
cr

ea
se

 u
se

 o
f s

le
ep

 ti
ps

 

“I
t w

ou
ld

 b
e 

go
od

 to
 h

av
e 

ta
ilo

re
d 

re
m

in
de

rs
. L

ik
e 

a 
re

m
in

de
r t

ha
t s

ay
s “

he
y,

 m
ak

e 
su

re
 th

at
 sc

re
en

s a
re

 
tu

rn
ed

 o
ff 

by
 n

ow
” 

ar
ou

nd
 d

in
ne

r t
im

e”
 

 
b)

 N
ot

hi
ng

 u
na

pp
ea

lin
g 

(4
3%

) 


N
ot

hi
ng

 u
na

pp
ea

lin
g 

ab
ou

t t
he

 a
pp

 


D
on

’t 
se

e 
an

y 
do

w
ns

id
es

 
“I

 c
an

’t 
re

al
ly

 th
in

k 
of

 a
ny

th
in

g 
th

at
 w

as
 

un
ap

pe
al

in
g.

” 
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Q
ue

st
io

n 
6:

 W
ha

t i
nf

or
m

at
io

n 
is 

cr
iti

ca
l t

o 
co

nv
ey

 to
 o

th
er

 p
ar

en
ts

 a
bo

ut
 th

is 
ap

p?
 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 It

 is
 e

vi
de

nc
e-

ba
se

d 
(3

6%
) 


R

es
ea

rc
h 

ba
ck

ed
 


Ev

id
en

ce
-b

as
ed

 


A
 st

ud
y 

ha
s b

ee
n 

co
nd

uc
te

d 
on

 th
is

 
ap

p 


A
ss

oc
ia

te
d 

w
ith

 a
 u

ni
ve

rs
ity

/re
se

ar
ch

 
te

am
 

“T
ha

t i
t’s

 re
se

ar
ch

 b
ac

ke
d,

 a
nd

 th
at

 is
 h

as
 p

ro
ve

n 
re

su
lts

.”
 

   

Q
ue

st
io

n 
7:

 W
ha

t f
ac

to
rs

 d
o/

w
ou

ld
 y

ou
 c

on
sid

er
 d

ur
in

g 
yo

ur
 se

ar
ch

? 
(E

.g
., 

D
oe

s i
t l

oo
k 

ni
ce

? 
D

oe
s i

t l
oo

k 
cr

ed
ib

le
? 

D
o 

yo
u 

lo
ok

 a
t 

ra
tin

gs
?)

 B
as

ed
 o

n 
yo

ur
 e

xp
er

ie
nc

e 
w

ith
 th

e 
ap

p,
 w

ha
t i

nf
or

m
at

io
n 

is 
cr

iti
ca

l t
o 

co
nv

ey
 to

 p
ar

en
ts

 a
bo

ut
 th

is 
ap

p?
 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
 

C
od

es
 

Q
uo

te
 

a)
 C

re
di

bi
lit

y 
(7

9%
) 


Tr

us
tw

or
th

y,
 re

pu
ta

bl
e,

 o
r c

re
di

bl
e 

so
ur

ce
 (e

.g
., 

un
iv

er
si

ty
, r

es
ea

rc
h 

st
ud

y)
 


Ta

ke
 in

to
 c

on
si

de
ra

tio
n 

w
ho

 d
ev

el
op

ed
 

th
e 

ap
p 


Su

pp
or

te
d 

by
 re

se
ar

ch
 


M

ad
e 

by
 e

xp
er

ts
 

 

“I
t's

 b
as

ed
 o

ut
 o

f a
 u

ni
ve

rs
ity

 a
nd

 a
 re

se
ar

ch
 st

ud
y,

 
so

 it
 h

as
 so

m
e 

lik
e 

cr
ed

en
tia

ls
 b

eh
in

d 
it 

in
st

ea
d 

of
 

ju
st

 so
m

e 
ra

nd
om

 p
er

so
n 

or
 d

ev
el

op
er

 te
lli

ng
 y

ou
 

ho
w

 to
 h

el
p 

yo
ur

 c
hi

ld
 sl

ee
p.

 S
o,

 I 
th

in
k 

it 
ju

st
 le

nd
s 

so
m

e 
cr

ed
ib

ili
ty

 to
 it

 b
ec

au
se

 th
er

e 
ar

e 
so

 m
an

y 
ap

ps
 a

nd
 th

ey
 a

ll 
ki

nd
 o

f l
oo

k 
th

e 
sa

m
e.

 S
o,

 I 
th

in
k 

th
at

 th
at

's 
go

od
.”

 
 

b)
 S

ec
ur

ity
/p

riv
ac

y 
(3

6%
) 


M

or
e 

lik
el

y 
to

 d
ow

nl
oa

d 
an

 a
pp

 if
 it

s 
se

cu
re

 


M
or

e 
lik

el
y 

to
 d

ow
nl

oa
d 

an
 a

pp
 if

 it
s 

pr
iv

at
e 


M

or
e 

lik
el

y 
to

 d
ow

nl
oa

d 
an

 a
pp

 if
 it

 
fe

el
s s

af
e 

 

“T
ha

t t
he

re
 w

as
 so

m
e 

so
rt

 o
f l

ev
el

 o
f r

ec
og

ni
tio

n 
of

 
pr

iv
ac

y…
 b

ec
au

se
 if

 I'
m

 st
ar

tin
g 

to
 p

ut
 in

pu
t 

in
fo

rm
at

io
n 

on
 m

y 
ch

ild
 a

nd
 th

ei
r s

le
ep

 h
ab

its
 a

nd
 

gi
vi

ng
 p

eo
pl

e 
so

rt
 o

f a
n 

in
si

gh
t i

nt
o 

ou
r l

ife
, l

ik
e 

an
 

in
si

gh
t i

nt
o 

ou
r d

ai
ly

 ro
ut

in
es

, I
 k

in
d 

of
 ju

st
 li

ke
 to

 
ke

ep
 th

at
 a

s p
ri

va
te

 a
nd

 se
cu

re
 a

s I
 c

an
…

 I 
w

an
na

 
m

ak
e 

su
re

 th
at

 it
's 

sa
fe

” 
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 Q

ue
st

io
n 

8:
 A

nd
 h

ow
 o

fte
n 

di
d 

yo
u 

us
e 

th
e 

A
B

C
s a

pp
 w

ith
in

 th
e 

1-
m

on
th

 y
ou

 h
ad

 it
? 

C
an

 y
ou

 d
es

cr
ib

e 
ho

w
 y

ou
 u

se
d 

th
e 

ap
p?

 
Th

em
es

 (%
 o

f p
ar

en
ts

 e
nd

or
si

ng
 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
 U

se
d 

th
e 

AB
C

s o
f S

LE
EP

IN
G

 
ap

p 
as

 re
co

m
m

en
de

d 
(m

os
tly

 
da

ily
 u

se
 o

f t
ip

s, 
w

ee
kl

y/
bi

-
w

ee
kl

y 
ch

ec
k-

in
s)

 (1
00

%
) 


U

se
d 

ap
p 

as
 re

co
m

m
en

de
d 

(i.
e.

, d
ai

ly
 u

se
) 


Pa

re
nt

s i
nd

ic
at

ed
 th

at
 d

ai
ly

 u
se

 is
 o

r c
an

 b
e 

fe
as

ib
le

 


U
se

d 
ap

p 
on

ce
 a

 w
ee

k 
fo

r a
 c

he
ck

 in
/o

r b
i-

w
ee

kl
y 

fo
r c

he
ck

-in
 


Sa

ys
 w

ee
kl

y 
ch

ec
k-

in
s f

ea
si

bl
e/

w
ou

ld
 d

o 
ch

ec
k 

in
 w

ee
kl

y 

“I
 th

in
k 

it'
s f

ea
si

bl
e.

 I 
m

ea
n,

 y
ou

 p
ro

ba
bl

y 
ca

n’
t d

o 
a 

re
po

rt
 e

ve
ry

 si
ng

le
 d

ay
 b

ut
 

m
ay

be
 o

nc
e 

a 
w

ee
k,

 o
r o

nc
e 

ev
er

y 
tw

o 
w

ee
ks

. A
nd

 th
en

 w
or

k 
on

 th
e 

su
gg

es
tio

ns
 

ov
er

 th
at

 p
er

io
d 

of
 ti

m
e.

” 

Q
ue

st
io

n 
9:

 A
s y

ou
 k

no
w

, i
t i

s i
m

po
rt

an
t t

o 
ke

ep
 a

n 
ap

p 
up

-to
-d

at
e 

an
d 

av
ai

la
bl

e.
 T

o 
do

 th
is,

 th
er

e 
is 

a 
co

st
, a

nd
 w

e 
ar

e 
tr

yi
ng

 to
 

fig
ur

e 
ou

t t
he

 b
es

t w
ay

 to
 d

o 
th

is
. T

he
re

 a
re

 th
re

e 
m

od
el

s t
ha

t e
xi

st
, t

he
re

’s
 th

e 
1-

ye
ar

 su
bs

cr
ip

tio
n,

 o
ne

-ti
m

e 
co

st
, o

r 
ha

vi
ng

 a
 

fr
ee

 b
as

ic
 v

er
sio

n 
w

ith
 th

e 
op

tio
n 

to
 p

ay
 to

 u
nl

oc
k 

a 
pr

em
iu

m
 v

er
sio

n.
 W

ha
t d

o 
yo

u 
th

in
k 

of
 th

es
e 

op
tio

ns
? 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 P

re
fe

rs
 fr

ee
 b

as
ic

 w
ith

 
up

da
te

/u
pg

ra
de

 to
 p

re
m

iu
m

 
(5

7%
) 

 


Pr

ef
er

s f
re

e 
ba

si
c 

w
ith

 u
pd

at
e/

up
gr

ad
e 

to
 

pr
em

iu
m

 


Pr
ef

er
s t

o 
ha

ve
 a

 tr
ia

l p
er

io
d 

an
d 

th
en

 p
ay

 

“I
 th

in
k 

ha
vi

ng
 th

e 
la

st
 o

pt
io

n.
 H

av
in

g 
lik

e 
a 

fr
ee

 b
as

ic
 tr

ia
l v

er
si

on
 a

nd
 th

en
 p

ay
in

g 
fo

r 
th

e 
pr

em
iu

m
 v

er
si

on
 w

ou
ld

 p
ro

ba
bl

y 
ge

t a
 

lo
t o

f b
uy

 in
 b

ec
au

se
 a

ga
in

 p
eo

pl
e 

ki
nd

 o
f 

w
an

t t
o 

se
e 

if 
th

is
 is

 h
el

pf
ul

 fo
r t

he
m

 b
ef

or
e 

I 
ac

tu
al

ly
 p

ay
in

g 
fo

r i
t. 

So
 th

at
's 

ho
w

 I 
vi

ew
 it

 
pe

rs
on

al
ly

. S
o 

de
fin

ite
ly

 h
av

in
g 

th
e 

tr
ia

l, 
or

 
ha

vi
ng

 th
e 

ba
si

c 
ve

rs
io

n 
an

d 
th

en
 o

n 
to

p 
of

 
th

at
, t

he
 p

re
m

iu
m

 v
er

sio
n 

wo
ul

d 
pr

ob
ab

ly
 

be
 h

av
in

g 
a 

be
tte

r b
uy

 in
” 

 
b)

 A
 o

ne
-ti

m
e 

co
st

 p
re

fe
rr

ed
 

(3
6%

) 


O
ne

-ti
m

e 
co

st
 


O

ne
-ti

m
e 

lo
w

 c
os

t 
“F

or
 m

ys
el

f p
er

so
na

lly
, I

 fi
nd

 th
e 

on
e-

tim
e 

fe
e 

th
e 

m
os

t d
es

ir
ab

le
” 

 
 



 

 

 

132 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T
ab

le
 4

.7
. 

 H
C

P 
Re

sp
on

se
s R

eg
ar

di
ng

 In
te

gr
at

io
n 

of
 T

he
 A

BC
s o

f S
LE

EP
IN

G
 A

pp
 

 Q
ue

st
io

n 
1:

 A
t w

ha
t s

ta
ge

 o
f t

ry
in

g 
to

 h
el

p 
a 

pa
tie

nt
/c

lie
nt

 sl
ee

p 
be

tte
r 

do
 y

ou
 th

in
k 

ap
ps

 w
ou

ld
 b

e b
es

t s
ui

te
d 

(e
.g

., 
be

fo
re

 tr
yi

ng
 m

or
e 

in
te

ns
iv

e 
ap

pr
oa

ch
es

 li
ke

 sp
ec

ifi
c 

be
ha

vi
ou

ra
l i

nt
er

ve
nt

io
ns

 o
r 

m
ed

ic
at

io
n)

? 
Th

em
es

 (%
 o

f H
C

Ps
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 B

es
t a

s a
 fi

rs
t-l

in
e 

tre
at

m
en

t 
(8

9%
) 

    


B

es
t u

se
d 

as
 a

 fi
rs

t-l
in

e 
tre

at
m

en
t 

be
fo

re
 m

or
e 

in
te

ns
iv

e 
ap

pr
oa

ch
es

  


A
B

C
s s

ho
ul

d 
be

 u
se

d 
be

fo
re

 
m

ed
ic

at
io

ns
 


A

 g
oo

d 
re

so
ur

ce
 to

 u
se

 a
s a

 fa
m

ily
 

w
ai

ts
 to

 se
e 

a 
sp

ec
ia

lis
t 

“I
f s

le
ep

 h
yg

ie
ne

 re
co

m
m

en
da

tio
n 

w
as

 
su

ffi
ci

en
t f

or
 th

e 
fa

m
ily

, I
 w

ou
ld

 tr
y 

re
co

m
m

en
di

ng
 th

is
 fi

rs
t, 

an
d 

ce
rt

ai
nl

y 
be

fo
re

 
m

ed
ic

at
io

n”
 

Q
ue

st
io

n 
2:

 W
ha

t a
pp

ro
ac

h 
do

 y
ou

/w
ou

ld
 y

ou
 ta

ke
 w

hi
le

 se
ar

ch
in

g 
fo

r 
an

 a
pp

 li
ke

 th
e 

AB
Cs

 o
f S

LE
EP

IN
G

? 
W

he
re

 d
o 

yo
u 

lo
ok

? 
D

o 
yo

u 
se

ar
ch

 th
e 

ap
p 

st
or

e 
an

d/
or

 in
te

rn
et

? 
A

sk
 a

 c
ol

le
ag

ue
? 

Th
em

es
 (%

 o
f H

C
Ps

 e
nd

or
si

ng
 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
 S

ea
rc

h 
fo

r a
pp

s b
y 

co
ns

ul
tin

g 
w

ith
 c

ol
le

ag
ue

s (
58

%
) 


A

sk
 c

ol
le

ag
ue

s a
bo

ut
 a

pp
s t

he
y’

ve
 

us
ed

/re
co

m
m

en
de

d 


Li
st

en
 fo

r a
pp

 re
co

m
m

en
da

tio
ns

 a
t 

co
nf

er
en

ce
s f

ro
m

 e
xp

er
t s

pe
ak

er
s 

 
 

“A
s a

 h
ea

lth
ca

re
 p

ro
fe

ss
io

na
l, 

I w
ou

ld
 re

ac
h 

ou
t t

o 
a 

co
lle

ag
ue

 w
ho

 is
 a

n 
ex

pe
rt

 in
 th

e 
ar

ea
, a

nd
 c

on
su

lt 
w

ith
 th

em
 to

 se
e 

if 
th

ey
 h

av
e 

an
y 

re
co

m
m

en
da

tio
ns

” 

b)
 S

ea
rc

h 
re

lia
bl

e 
In

te
rn

et
 

so
ur

ce
s f

or
 a

pp
s (

53
%

) 


G
oo

gl
e 

Sc
ho

la
r s

ea
rc

h 


Pu
bM

ed
 se

ar
ch

 


C
re

di
bl

e 
he

al
th

ca
re

 w
eb

si
te

s 
 

“I
 fo

llo
w

 d
iff

er
en

t i
ns

tit
ut

io
ns

 li
ke

 C
AM

H
, 

Si
ck

K
id

s…
 li

ke
 d

iff
er

en
t w

eb
si

te
s t

ha
t s

en
d 

ou
t n

ew
s i

nf
or

m
at

io
n,

 so
 I 

w
ou

ld
 k

ee
p 

m
y 

ey
e 

ou
t f

or
 n

ew
s a

bo
ut

 n
ew

 a
pp

s t
ha

t w
ay

” 
c)

 A
pp

 S
to

re
 se

ar
ch

 (4
2%

) 
 


Se

ar
ch

 A
pp

 st
or

e 
fo

r a
pp

s 
“I

 w
ou

ld
 se

ar
ch

 th
e 

Ap
p 

St
or

e 
as

 a
 fi

rs
t s

te
p”
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Q
ue

st
io

n 
3:

 If
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 w

as
 fo

un
d 

in
 y

ou
r 

se
ar

ch
 fo

r 
sle

ep
 a

pp
s, 

w
ou

ld
 y

ou
 d

ow
nl

oa
d 

it?
 W

hy
/w

hy
 n

ot
? 

W
ha

t a
re

 
so

m
e 

th
in

gs
 th

at
 y

ou
 ta

ke
 in

to
 c

on
sid

er
at

io
n 

be
fo

re
 r

ec
om

m
en

di
ng

 th
e 

ap
p 

(e
.g

., 
co

st
, r

at
in

gs
)?

 
Th

em
es

 (%
 o

f p
ar

en
ts

 
en

do
rs

in
g 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
 A

ff
or

da
bi

lit
y 

(9
5%

) 


C
on

si
de

rs
 c

os
t b

ef
or

e 
re

co
m

m
en

di
ng

 


Le
ss

 li
ke

ly
 to

 re
co

m
m

en
d 

ap
ps

 w
ith

 in
-

ap
p 

pu
rc

ha
se

s 
 


Pr

ef
er

s f
re

e 
ap

ps
 

“I
 w

ill
 b

e 
m

uc
h 

m
or

e 
he

si
ta

nt
 o

f a
pp

s w
ith

 in
-a

pp
 

pu
rc

ha
se

s. 
I’

ll 
st

ill
 d

ow
nl

oa
d 

th
os

e 
w

ith
 in

-a
pp

 
pu

rc
ha

se
s, 

bu
t I

’ll
 ta

ke
 a

 lo
ok

 a
t w

ha
t p

eo
pl

e 
ca

n 
ac

ce
ss

 fo
r f

re
e,

 b
ec

au
se

 I’
m

 c
og

ni
sa

nt
 th

at
 c

os
t c

an
 

be
 a

 b
ar

ri
er

 to
 so

m
e 

pe
op

le
” 

b)
 M

us
t c

om
pl

et
e 

re
vi

ew
/in

ve
st

ig
at

io
n 

of
 a

pp
 

be
fo

re
 re

co
m

m
en

di
ng

 (7
9%

) 


W

ou
ld

 d
ow

nl
oa

d 
ap

p 
an

d 
re

vi
ew

 b
ef

or
e 

re
co

m
m

en
di

ng
 


C

ar
ef

ul
ly

 e
xa

m
in

es
 re

so
ur

ce
s b

ef
or

e 
re

co
m

m
en

di
ng

 th
em

 


Ex
am

in
es

 ra
tin

gs
  

“I
 w

ou
ld

 w
an

t t
o 

tr
y 

ou
t a

n 
ap

p 
be

fo
re

 
re

co
m

m
en

di
ng

 a
nd

 se
e 

if 
I l

ik
ed

 th
e 

fu
nc

tio
na

lit
y 

of
 

it.
 I’

d 
us

e 
so

m
e 

so
rt

 o
f t

ri
al

 o
r l

oo
k 

in
to

 re
ce

nt
 

re
vi

ew
s t

o 
se

e 
if 

pe
op

le
 li

ke
 it

 a
nd

 se
e 

if 
it’

ll 
be

 
su

ffi
ci

en
t”

 
c)

 C
re

di
bi

lit
y 

(7
9%

) 


C
re

di
bi

lit
y 

of
 th

e 
ap

p 
is

 im
po

rta
nt

 w
he

n 
de

ci
di

ng
 to

 d
ow

nl
oa

d 
th

e 
ap

p 


D
oe

s t
he

 a
pp

 lo
ok

 a
ff

ili
at

ed
 w

ith
 a

 
un

iv
er

si
ty

 o
r h

os
pi

ta
l-b

as
ed

 p
ro

gr
am

 


N
ee

d 
to

 v
er

ify
 th

at
 th

e 
ap

p 
is

 e
vi

de
nc

e-
ba

se
d 

“I
 w

ou
ld

 w
an

t t
o 

kn
ow

 th
e 

de
ta

ils
 o

f w
ho

 d
ev

el
op

ed
 

th
e 

ap
p.

 S
o,

 w
as

 th
e 

ap
p 

de
ve

lo
pe

d 
th

ro
ug

h 
a 

un
iv

er
si

ty
? 

W
as

 it
 p

ee
r-

re
vi

ew
ed

? 
Th

in
gs

 li
ke

 th
at

 
w

ou
ld

 m
ak

e 
m

e 
fe

el
 m

or
e 

co
nv

in
ce

d”
 

d)
 W

ou
ld

 d
ow

nl
oa

d 
th

e 
AB

C
s o

f S
LE

EP
IN

G
 a

pp
 if

 
fo

un
d 

du
rin

g 
a 

se
ar

ch
 (6

3%
) 

 


W

ou
ld

 d
ow

nl
oa

d 
A

B
C

s  
“I

 m
ea

n,
 o

f c
ou

rs
e!

 A
nd

 I 
ha

ve
!”

 

e)
 A

es
th

et
ic

s (
42

%
) 


Lo

ok
s o

f t
he

 a
pp

 m
at

te
r 


G

ra
ph

ic
s/

pr
es

en
ta

tio
n 

of
 th

e 
ap

p 
“I

 th
in

k 
a 

pr
of

es
si

on
al

 a
pp

ea
ra

nc
e 

w
ou

ld
 p

la
y 

a 
ro

le
. I

t’s
 n

ot
 th

at
 it

 a
lo

ne
 w

ou
ld

 m
ak

e 
m

e 
in

cl
in

ed
 to

 
do

w
nl

oa
d 

it,
 b

ut
 if

 it
 lo

ok
ed

 h
ap

ha
za

rd
, I

 m
ig

ht
 b

e 
di

si
nc

lin
ed

 to
 d

ow
nl

oa
d 

it”
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Q
ue

st
io

n 
4:

 W
ha

t d
id

 y
ou

 fi
nd

 a
pp

ea
lin

g 
ab

ou
t t

hi
s a

pp
? 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 E

as
y 

to
 u

se
 (4

2%
) 


A

B
C

s i
s e

as
y 

to
 u

se
 


R

un
s s

m
oo

th
ly

 


Ea
sy

 to
 n

av
ig

at
e 


U

se
r f

rie
nd

ly
 

“I
t’s

 v
er

y 
ni

ce
, a

nd
 o

pe
ra

te
s n

ic
el

y,
 li

ke
 it

 ru
ns

 
sm

oo
th

ly
 a

nd
 e

ffi
ci

en
tly

” 

b)
 A

es
th

et
ic

s (
37

%
) 

 


Li
ke

d 
ho

w
 th

e 
A

B
C

s a
pp

 lo
ok

ed
 

  
“I

 fo
un

d 
th

e 
la

yo
ut

 w
as

 a
ttr

ac
tiv

e.
 It

 w
as

 b
ri

gh
t, 

an
d 

th
e 

co
lo

ur
s w

er
e 

re
al

ly
 n

ic
e”

 
Q

ue
st

io
n 

5:
 W

ha
t d

id
 y

ou
 fi

nd
 u

na
pp

ea
lin

g 
ab

ou
t t

hi
s a

pp
? 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 S

om
e 

fe
at

ur
es

 to
 b

e 
ad

ju
st

ed
 

(4
2%

) 


W
ou

ld
 li

ke
 to

 h
av

e 
th

e 
op

tio
n 

to
 

sh
ar

e/
re

ce
iv

e 
da

ta
 


D

ec
re

as
e 

le
ng

th
 o

f t
he

 c
he

ck
-in

 
 

“I
t w

ou
ld

 b
e 

ni
ce

 to
 h

av
e 

da
ta

. T
ha

t w
ou

ld
 b

e 
re

al
ly

 
he

lp
fu

l w
he

n 
w

or
ki

ng
 w

ith
 th

e 
fa

m
ily

. I
f t

he
re

 w
as

 a
 w

ay
 

to
 h

av
e 

th
e 

pa
re

nt
 se

nd
 m

e 
th

e 
in

fo
rm

at
io

n,
 th

at
 w

ou
ld

 
be

 a
 g

re
at

 fe
at

ur
e 

to
 a

dd
” 

Q
ue

st
io

n 
6:

 B
as

ed
 o

n 
w

ha
t y

ou
 h

av
e 

se
en

 w
ith

 th
e 

ap
p,

 w
ha

t i
nf

or
m

at
io

n 
is 

cr
iti

ca
l t

o 
co

nv
ey

 to
 p

ar
en

ts
 a

bo
ut

 th
is 

ap
p?

 
Th

em
es

 (%
 o

f p
ar

en
ts

 e
nd

or
si

ng
 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
 It

 is
 a

n 
ev

id
en

ce
-b

as
ed

 h
el

pf
ul

 
re

so
ur

ce
 (4

7%
) 


It 

is
 c

rit
ic

al
 to

 c
on

ve
y 

th
at

 th
e 

A
B

C
s 

ap
p 

is
 e

vi
de

nc
e-

ba
se

d 


A
B

C
s i

s a
 h

el
pf

ul
 re

so
ur

ce
 fo

r 
fa

m
ili

es
 


A

B
C

s i
s a

 h
el

pf
ul

 re
so

ur
ce

 fo
r H

C
Ps

 
 

“I
t’s

 v
er

y 
cr

ed
ib

le
 a

nd
 h

ig
hl

y 
ev

id
en

ce
-b

as
ed

, t
ha

t’s
 a

 
hu

ge
 fa

ct
or

 th
at

 I 
w

ou
ld

 e
m

ph
as

iz
e”

 

b)
 It

 ta
ke

s t
im

e 
an

d 
co

ns
is

te
nc

y 
to

 
se

e 
im

pr
ov

ed
 sl

ee
p 

(4
2%

) 


C
rit

ic
al

 to
 c

on
ve

y 
th

at
 it

 ta
ke

s 
tim

e 
to

 
se

e 
ch

an
ge

s 


C
rit

ic
al

 to
 c

on
ve

y 
th

at
 it

 ta
ke

s 
co

ns
is

te
nc

y 
to

 se
e 

ch
an

ge
s 

“I
 th

in
k 

co
nv

ey
in

g 
to

 p
ar

en
ts

 th
at

 th
er

e’
s n

o 
im

m
ed

ia
te

 
fix

es
 w

he
n 

w
or

ki
ng

 to
w

ar
ds

 th
es

e 
ch

an
ge

s…
an

d 
th

at
 

th
ey

 n
ee

d 
to

 h
av

e 
fa

ith
 in

 th
e 

pr
oc

es
s a

nd
 c

on
si

st
en

cy
 in

 
te

rm
s o

f i
m

pl
em

en
tin

g 
it”
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Q
ue

st
io

n 
7:

 W
ha

t f
ac

to
rs

 d
o/

w
ou

ld
 y

ou
 c

on
sid

er
 d

ur
in

g 
yo

ur
 se

ar
ch

? 
(E

.g
., 

D
oe

s i
t l

oo
k 

ni
ce

? 
D

oe
s i

t l
oo

k 
cr

ed
ib

le
? 

D
o 

yo
u 

lo
ok

 a
t r

at
in

gs
?)

 
Th

em
es

 (%
 o

f p
ar

en
ts

 e
nd

or
si

ng
 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
 C

re
di

bi
lit

y 
(7

9%
) 

 


A
pp

 is
 a

ss
oc

ia
te

d 
w

ith
 a

n 
ac

ad
em

ic
 

or
ga

ni
za

tio
n 


R

es
ea

rc
h-

ba
se

d 


Ev
id

en
ce

-b
as

ed
 


C

re
di

bi
lit

y 
im

po
rta

nc
e 

“I
 w

ou
ld

 w
an

t v
er

ifi
ca

tio
n 

of
 it

s e
ffi

ca
cy

 o
r 

ev
id

en
ce

, o
r w

he
th

er
 th

e 
re

so
ur

ce
 h

ad
 so

m
e 

va
lid

ity
 to

 it
. T

he
re

’s
 a

 lo
t o

ut
 th

er
e,

 a
nd

 it
’s

 
im

po
rt

an
t t

o 
kn

ow
 w

hi
ch

 re
so

ur
ce

s h
av

e 
ev

id
en

ce
 to

 su
pp

or
t u

se
” 

Q
ue

st
io

n 
8:

 F
ro

m
 y

ou
r 

pe
rs

pe
ct

iv
e,

 w
ou

ld
 r

ec
om

m
en

di
ng

 th
e 

us
e 

of
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 e

ve
ry

da
y 

be
 fe

as
ib

le
 fo

r 
fa

m
ili

es
? 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 D

ai
ly

 u
se

 o
f s

le
ep

 ti
ps

 a
nd

 
w

ee
kl

y 
ch

ec
k-

in
s i

s f
ea

si
bl

e 
(5

8%
) 


D

ai
ly

/re
gu

la
r u

se
 w

ou
ld

 b
e 

fe
as

ib
le

 


B
el

ie
ve

s t
ha

t p
at

ie
nt

s/
cl

ie
nt

s w
ou

ld
 

us
e 

th
e 

ap
p 

as
 re

co
m

m
en

de
d 

“I
 th

in
k 

it’
s f

ea
si

bl
e 

to
 u

se
 e

ve
ry

da
y,

 I 
th

in
k 

ju
st

 re
m

em
be

ri
ng

 to
 d

o 
it”

 
 

b)
 D

ai
ly

/c
on

si
st

en
t u

se
 d

ep
en

ds
 o

n 
th

e 
fa

m
ily

 (5
3%

) 


D
ep

en
ds

 o
n 

fa
m

ily
’s

 m
ot

iv
at

io
n 


D

ep
en

ds
 o

n 
cu

rr
en

t s
tre

ss
or

s f
am

ily
 

m
ay

 b
e 

ex
pe

rie
nc

in
g 

“I
t d

ep
en

ds
 o

n 
ea

ch
 fa

m
ily

. S
om

e 
pa

tie
nt

s a
re

 
re

ad
y 

to
 m

ak
e 

co
nt

in
uo

us
, s

us
ta

in
ed

 c
ha

ng
e,

 
an

d 
ot

he
r p

at
ie

nt
s m

ay
 n

ot
 b

e 
th

er
e 

ye
t”

 
Q

ue
st

io
n 

9:
 A

s y
ou

 k
no

w
, i

t i
s i

m
po

rt
an

t t
o 

ke
ep

 a
n 

ap
p 

up
-to

-d
at

e 
an

d 
av

ai
la

bl
e.

 T
o 

do
 th

is,
 th

er
e 

is 
a 

co
st

, a
nd

 w
e 

ar
e 

tr
yi

ng
 

to
 fi

gu
re

 o
ut

 th
e 

be
st

 w
ay

 to
 d

o 
th

is
. T

he
re

 a
re

 th
re

e 
m

od
el

s t
ha

t e
xi

st
, t

he
re

’s
 th

e 
1-

ye
ar

 su
bs

cr
ip

tio
n,

 o
ne

-ti
m

e 
co

st
, o

r 
ha

vi
ng

 
a 

fr
ee

 b
as

ic
 v

er
sio

n 
w

ith
 th

e 
op

tio
n 

to
 p

ay
 to

 u
nl

oc
k 

a 
pr

em
iu

m
 v

er
sio

n.
 W

ha
t d

o 
yo

u 
th

in
k 

of
 th

es
e 

op
tio

ns
? 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 F

re
e 

ve
rs

io
n 

w
ith

 p
ay

 to
 u

nl
oc

k 
pr

em
iu

m
 p

re
fe

rr
ed

 (4
7%

) 
 


Pr

ef
er

 fr
ee

 v
er

si
on

 w
ith

 p
ay

 to
 

up
gr

ad
e 


O

ka
y 

w
ith

 p
ay

 to
 u

pg
ra

de
 to

 p
re

m
iu

m
 

fr
om

 a
 b

as
ic

 v
er

si
on

 

“M
y 

pr
ef

er
en

ce
 is

 th
e 

fr
ee

 b
as

ic
 v

er
si

on
. I

t 
al

lo
w

s f
am

ili
es

 to
 se

e 
th

e 
ap

p 
an

d 
it 

gi
ve

s t
he

m
 

a 
ch

an
ce

 to
 d

o 
a 

tr
ia

l f
ir

st
 a

nd
 th

en
 if

 th
ey

 
re

al
ly

 li
ke

 it
, t

he
y 

ca
n 

up
gr

ad
e”

 
b)

 O
ne

-ti
m

e 
co

st
 o

pt
io

n 
pr

ef
er

re
d 

(4
7%

) 


Pr
ef

er
s o

ne
-ti

m
e 

co
st

 o
pt

io
n 

 
“I

’m
 k

in
d 

of
 a

 fa
n 

of
 u

pf
ro

nt
 c

os
t b

ec
au

se
, 

de
pe

nd
in

g 
on

 h
ow

 m
uc

h 
it 

is
, y

ou
 d

on
’t 

ne
ed

 to
 

re
ne

w
 e

ve
ry

 y
ea

r”
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 T
ab

le
 4

.8
.  

 Pa
re

nt
al

 R
es

po
ns

es
 R

eg
ar

di
ng

 th
e 

Pr
ac

tic
al

ity
 o

f T
he

 A
BC

s o
f S

LE
EP

IN
G

 S
m

ar
tp

ho
ne

 A
pp

 
 Q

ue
st

io
n 

1:
 W

ha
t b

ar
ri

er
s d

o 
yo

u 
se

e 
ge

tti
ng

 in
 th

e 
w

ay
 o

f u
sin

g 
th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 a

pp
? 

Th
em

es
 (%

 o
f p

ar
en

ts
 

en
do

rs
in

g 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 A

ff
or

da
bi

lit
y 

(8
6%

) 


W
ou

ld
 d

ow
nl

oa
d 

if 
fr

ee
/lo

w
 c

os
t  


C

os
t a

s a
 b

ar
rie

r  


Lo
w

 S
ES

 im
pa

ct
in

g 
ab

ili
ty

 to
 u

se
 ti

ps
/lo

w
 

ac
ce

ss
 to

 te
ch

no
lo

gy
 


H

ig
h 

co
st

 c
ou

ld
 d

et
er

 fr
om

 d
ow

nl
oa

di
ng

 


A
pp

s a
re

 lo
w

 c
os

t c
om

pa
re

d 
to

 fa
ce

-to
-

fa
ce

 tr
ea

tm
en

t 
 

“T
he

 o
th

er
 o

pt
io

ns
 o

f s
ee

in
g 

so
m

eo
ne

 fa
ce

-to
-fa

ce
 

ca
n 

co
st

 m
on

ey
 li

ke
 q

ui
te

 a
 b

it 
of

 m
on

ey
 th

at
 

m
ig

ht
 n

ot
 b

e 
ac

ce
ss

ib
le

 to
 m

os
t f

am
ili

es
…

 I 
do

n'
t 

kn
ow

 if
 th

er
e 

w
ill

 b
e 

a 
co

st 
to

 th
e 

AB
C

s a
pp

 w
he

n 
it 

co
m

es
 o

ut
, b

ut
 I 

w
ou

ld
 su

gg
es

t i
t t

o 
be

 li
ke

 a
 

lo
w

er
 c

os
t.”

 

b)
 B

us
y 

sc
he

du
le

s/
tim

e 
(7

9%
) 


It’

s h
ar

d 
to

 m
ak

e 
tim

e/
bu

sy
 sc

he
du

le
 


La

ck
 o

f t
im

e 
to

 lo
ok

 fo
r a

pp
s 


B

us
y 

sc
he

du
le

s a
s a

 b
ar

rie
r  

 

“U
m

m
, m

ai
nl

y 
th

at
 I'

m
 v

er
y 

bu
sy

 a
nd

 it
's 

ha
rd

 to
 

ta
ke

 th
e 

tim
e 

to
 p

ri
or

iti
ze

 w
or

ki
ng

 o
n 

sl
ee

p 
or

 
us

in
g 

th
e 

sl
ee

pi
ng

 a
pp

” 

c)
 D

ai
ly

 st
re

ss
or

s, 
de

m
an

ds
 o

n 
pa

re
nt

s, 
ot

he
r p

sy
ch

o-
so

ci
al

 
fa

ct
or

s 
(7

9%
) 


Th

er
e’

s a
 lo

t o
f d

em
an

ds
 p

ar
en

ts
 d

ea
l w

ith
 

(e
.g

., 
if 

th
ey

 h
av

e 
m

or
e 

th
an

 o
ne

 c
hi

ld
, 

pa
re

nt
in

g 
di

ff
ic

ul
tie

s)
 


D

ai
ly

 st
re

ss
or

s a
nd

 d
is

tra
ct

io
ns

 a
s a

 b
ar

rie
r 


N

ot
 h

av
in

g 
m

ot
iv

at
io

n 

“F
or

 e
xa

m
pl

e,
 li

ke
 sp

or
ts

 a
nd

 a
ct

iv
iti

es
 a

nd
 th

in
gs

 
lik

e 
th

at
 th

at
 d

ra
w

 m
e 

aw
ay

, t
he

ir
 si

bl
in

gs
, i

f I
'm

 
no

t h
om

e 
w

he
n 

th
is

 p
ar

tic
ul

ar
 c

hi
ld

's 
go

in
g 

to
 

sl
ee

p,
 w

hi
ch

 th
en

 w
ou

ld
 m

ak
e 

it 
ha

rd
 fo

r m
e 

to
 

ac
cu

ra
te

ly
 re

co
rd

 in
fo

rm
at

io
n 

in
 th

e 
ap

p”
 

 
d)

 A
w

ar
en

es
s o

f a
pp

 (5
0%

) 


Pe
op

le
 n

ot
 k

no
w

in
g 

ab
ou

t t
he

 a
pp

/n
ot

 
be

in
g 

ab
le

 to
 fi

nd
 it

 a
s a

 p
ot

en
tia

l b
ar

rie
r 

“F
in

di
ng

 it
 w

ou
ld

 b
e 

th
e 

fir
st

 o
ne

. O
bv

io
us

ly
, 

th
er

e 
w

ou
ld

 n
ee

d 
to

 b
e 

so
m

e 
so

rt
 o

f p
us

h 
fo

r 
ad

ve
rti

se
m

en
t a

nd
 I'

m
 n

ot
 su

re
 h

ow
 th

at
 

ha
pp

en
s. 

 I 
re

al
ly

 th
in

k 
th

at
 w

ou
ld

 b
e 

a 
bi

g 
on

e,
 is

 
ju

st
 h

av
in

g 
kn

ow
le

dg
e 

ab
ou

t t
he

 a
pp

.  
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Q
ue

st
io

n 
1:

 W
ha

t b
ar

ri
er

s d
o 

yo
u 

se
e 

ge
tti

ng
 in

 th
e 

w
ay

 o
f u

sin
g 

th
e 

AB
Cs

 o
f S

LE
EP

IN
G

 a
pp

? 
Th

em
es

 (%
 o

f p
ar

en
ts

 e
nd

or
si

ng
 

th
em

es
) 

C
od

es
 

Q
uo

te
 

e)
 F

or
ge

tti
ng

 to
 u

se
 th

e 
ap

p 
(5

0%
) 


Fo

rg
et

tin
g 

to
 u

se
 th

e 
ap

p 


N
ee

d 
to

 h
av

e 
re

m
in

de
rs

 


R
em

em
be

rin
g 

to
 u

se
 it

 

“U
h 

re
m

em
be

ri
ng

 is
 a

 b
ig

 o
ne

. I
 a

lw
ay

s s
ta

rt
 w

ith
 

th
e 

be
st 

in
te

nt
io

ns
 a

nd
 th

en
 li

fe
 g

et
s i

n 
th

e 
w

ay
 

an
d 

yo
u 

ki
nd

 o
f f

or
ge

t.”
 

Q
ue

st
io

n 
2:

 W
ha

t f
ac

ili
ta

to
rs

 d
o 

yo
u 

se
e 

ai
di

ng
 th

e 
us

e 
of

 th
e 

AB
Cs

 o
f S

LE
EP

IN
G

 a
pp

? 
Th

em
es

 (%
 o

f p
ar

en
ts

 e
nd

or
si

ng
 

th
em

es
) 

C
od

es
 

Q
uo

te
 

a)
  U

se
r-

fr
ie

nd
ly

 (8
6%

) 


Ea
sy

 to
 u

se
 


U

se
r-

fr
ie

nd
ly

 


Si
m

pl
e 

an
d 

co
nc

is
e 


Si

m
pl

e 
to

 n
av

ig
at

e 
 

“Y
ea

h,
 I 

fin
d 

th
at

 it
 w

as
 e

as
y 

en
ou

gh
 to

 d
o 

ev
er

y 
da

y.
 It

's 
qu

ic
k,

 th
e 

po
in

ts
 a

re
 c

on
ci

se
 so

 it
's 

ea
sy

 
to

 re
ad

, a
nd

 y
ou

 d
on

't 
ha

ve
 to

 re
al

ly
 d

ed
ic

at
e 

a 
lo

t 
of

 ti
m

e 
to

 u
si

ng
 it

. I
t w

as
 e

as
y 

to
 n

av
ig

at
e”

 
 

b)
 F

ro
m

 a
 c

re
di

bl
e 

so
ur

ce
 (5

0%
) 


A

ss
oc

ia
te

d 
w

ith
 a

 u
ni

ve
rs

ity
 


B

as
ed

 in
 re

se
ar

ch
/is

 b
ei

ng
 e

va
lu

at
ed

 


W
as

 m
ad

e 
by

 sl
ee

p 
ex

pe
rts

  
 

“i
t’s

 re
al

ly
 im

po
rt

an
t t

o 
kn

ow
 th

at
 it

’s
 c

om
in

g 
fr

om
 a

 re
se

ar
ch

 te
am

, a
nd

 it
 is

n’
t c

om
in

g 
fr

om
 

so
m

ep
la

ce
…

 o
r s

om
eo

ne
 ra

nd
om

” 
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 T
ab

le
 4

.9
.  

 H
C

P 
Re

sp
on

se
s R

eg
ar

di
ng

 th
e 

Pr
ac

tic
al

ity
 o

f T
he

 A
BC

s o
f S

LE
EP

IN
G

 S
m

ar
tp

ho
ne

 A
pp

 
 Q

ue
st

io
n 

1:
 A

re
 th

er
e 

an
y 

fa
ct

or
s t

ha
t w

ou
ld

 m
ak

e 
it 

ha
rd

 fo
r 

yo
u 

to
 r

ec
om

m
en

d 
a 

sm
ar

tp
ho

ne
 a

pp
 (i

.e
., 

ba
rr

ie
rs

)?
 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 A

cc
es

si
bi

lit
y 

(5
3%

) 


C
os

t f
or

 fa
m

ili
es

 a
s a

 b
ar

rie
r 


Te

ch
no

lo
gy

 a
cc

es
si

bi
lit

y 
ne

ed
ed

 to
 u

se
 

A
B

C
s 


La

ng
ua

ge
 b

ar
rie

rs
 (i

f n
on

-E
ng

lis
h 

sp
ea

ki
ng

) 


C
ul

tu
ra

l d
iff

er
en

ce
s 

 

“E
ve

n 
in

 2
02

3 
so

m
e 

fa
m

ili
es

 d
on

’t 
ha

ve
 a

cc
es

s t
o 

sm
ar

tp
ho

ne
s, 

so
 th

at
 w

ou
ld

 b
e 

a 
ba

rr
ie

r, 
no

t 
ha

vi
ng

 a
cc

es
s t

o 
th

e 
te

ch
no

lo
gy

 th
ey

 n
ee

d 
to

 u
se

 
th

e 
ap

p”
 

 “I
t m

ig
ht

 b
e 

di
ffi

cu
lt 

to
 u

se
 th

is
 a

pp
 if

 y
ou

’r
e 

no
n-

En
gl

is
h 

sp
ea

ki
ng

 o
r i

f E
ng

lis
h 

is
 y

ou
r s

ec
on

d 
la

ng
ua

ge
” 

 
b)

 S
om

e 
fa

m
ili

es
 w

ill
 n

ee
d 

m
or

e 
su

pp
or

t (
32

%
) 

 


So

m
e 

fa
m

ili
es

 w
ill

 n
ee

d 
m

or
e 

in
te

ns
iv

e 
tre

at
m

en
t 


A

pp
 is

 n
ot

 th
e 

be
st

 fi
t f

or
 a

ll 
fa

m
ili

es
 

“S
le

ep
 is

 m
ul

tif
ac

to
ri

al
, a

nd
 fo

r s
om

e 
fa

m
ili

es
 

th
ey

 w
ill

 n
ee

d 
m

or
e 

th
an

 w
ha

t a
n 

ap
p 

ca
n 

of
fe

r”
 

 
Q

ue
st

io
n 

2:
 A

re
 th

er
e 

an
y 

fa
ct

or
s t

ha
t m

ak
e 

it 
ea

sy
 fo

r 
yo

u 
to

 r
ec

om
m

en
d 

a 
sm

ar
tp

ho
ne

 a
pp

lic
at

io
n 

(i.
e.

, f
ac

ili
ta

to
rs

)?
 

Th
em

es
 (%

 o
f p

ar
en

ts
 e

nd
or

si
ng

 
th

em
es

) 
C

od
es

 
Q

uo
te

 

a)
 If

 fa
m

ily
 is

 te
ch

no
lo

gi
ca

lly
 

sa
vv

y 
(4

7%
) 


Fa

m
ili

es
 w

ho
 h

av
e 

ne
ed

ed
 te

ch
no

lo
gy

 


Fa
m

ili
es

 w
ho

 u
se

 a
pp

s r
eg

ul
ar

ly
 

 

“I
 w

ou
ld

 b
e 

m
or

e 
lik

el
y 

to
 re

co
m

m
en

d 
an

 a
pp

 if
 I 

he
ar

 fr
om

 th
e 

pa
re

nt
 th

at
 th

ey
’r

e 
us

ed
 a

pp
s b

ef
or

e 
an

d 
ha

ve
 fo

un
d 

th
em

 h
el

pf
ul

, r
ea

lly
 k

no
w

in
g 

th
at

 
th

ey
 c

an
 n

av
ig

at
e 

th
at

 k
in

d 
of

 re
so

ur
ce

” 
 

b)
 If

 fa
m

ily
 is

 re
ad

y 
fo

r c
ha

ng
e 

(5
0%

) 
 


N

o 
ob

vi
ou

s c
ur

re
nt

 st
re

ss
or

s p
re

cl
ud

in
g 

fa
m

ily
 fr

om
 e

ng
ag

in
g 

in
 tr

ea
tm

en
t 


Fa

m
ily

 is
 m

ot
iv

at
ed

/re
ad

y 
fo

r s
le

ep
 c

ha
ng

e 
 

“I
t c

an
 b

e 
ov

er
w

he
lm

in
g 

to
 st

ar
t a

 n
ew

 p
ro

gr
am

 
fo

r t
ho

se
 p

ar
en

ts 
th

at
 a

re
 a

lre
ad

y 
ov

er
w

he
lm

ed
, 

so
 I 

w
ou

ld
 re

al
ly

 b
e 

th
in

ki
ng

 a
bo

ut
 w

ha
t o

th
er

 
ty

pe
s o

f s
tr

es
so

rs
 a

re
 g

oi
ng

 o
n 

fo
r t

he
 fa

m
ily

” 
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 T
ab

le
 4

.1
0.

 
 M

at
rix

 A
na

ly
sis

 fo
r D

em
an

d 
 M

et
at

he
m

es
 

Pa
rti

ci
pa

nt
 G

ro
up

 T
he

m
es

 
A

gr
ee

m
en

t L
ev

el
 

Pa
re

nt
 

H
C

P 
 Q

ue
st

io
n 

1:
 D

o 
yo

u 
th

in
k 

th
e 

AB
Cs

 o
f S

LE
EP

IN
G

 a
pp

 sh
ou

ld
 b

e 
av

ai
la

bl
e 

as
 a

n 
ap

p 
fo

r 
pa

re
nt

s?
 W

hy
? 

a)
 N

ee
d 

fo
r t

he
 

m
H

ea
lth

 sl
ee

p 
re

so
ur

ce
s 

 

N
ee

d 
fo

r s
le

ep
 

ap
ps

 a
s a

 
re

so
ur

ce
 (8

6%
) 

 

Sl
ee

p 
pr

ob
le

m
s 

ar
e 

a 
co

m
m

on
 

co
nc

er
n 

th
at

 n
ee

ds
 

to
 b

e 
ad

dr
es

se
d 

(4
7%

) 
 

Pa
rti

al
 A

gr
ee

m
en

t 


W
ha

t w
as

 si
m

ila
rly

 e
xp

re
ss

ed
 b

et
w

ee
n 

pa
re

nt
s a

nd
 H

C
Ps

 
w

as
 a

 n
ee

d.
 F

ro
m

 th
e 

pa
re

nt
s’

 p
er

sp
ec

tiv
e 

th
ey

 e
xp

re
ss

ed
 a

 
sp

ec
ifi

c 
ne

ed
 fo

r a
 re

so
ur

ce
 li

ke
 th

e 
AB

C
s o

f S
LE

EP
IN

G
, 

an
d 

th
e 

H
C

Ps
 e

xp
re

ss
ed

 th
at

 th
e 

sl
ee

p 
pr

ob
le

m
s t

he
m

se
lv

es
 

ne
ed

 to
 b

e 
ad

dr
es

se
d.

  


In
 te

rm
s o

f p
ro

m
in

en
ce

, p
ar

en
t g

ro
up

 th
em

e 
ha

d 
m

ed
iu

m
 

pr
om

in
en

ce
 a

nd
 H

C
P 

gr
ou

p 
ha

d 
hi

gh
 p

ro
m

in
en

ce
. 

 b)
 T

he
 A

BC
s o

f 
SL

EE
PI

N
G

 
sh

ou
ld

 b
e 

av
ai

la
bl

e 
be

ca
us

e 
it 

ha
s g

oo
d 

sl
ee

p 
in

fo
rm

at
io

n 
 

 

 G
oo

d 
fe

at
ur

es
 

an
d 

sl
ee

p 
in

fo
rm

at
io

n 
(8

6%
) 

 

 A
sk

s r
el

ev
an

t 
sl

ee
p 

qu
es

tio
n 

an
d 

pr
ov

id
es

 g
oo

d 
sl

ee
p 

in
fo

rm
at

io
n 

(6
8%

) 
 

 A
gr

ee
m

en
t 


B

ot
h 

gr
ou

ps
 b

ro
ug

ht
 u

p 
th

at
 th

e 
AB

C
s o

f S
LE

EP
IN

G
 h

as
 

go
od

 sl
ee

p 
in

fo
rm

at
io

n 
w

he
n 

as
ke

d 
w

hy
 th

ey
 b

el
ie

ve
 th

e 
ap

p 
sh

ou
ld

 b
e 

av
ai

la
bl

e 
to

 p
ar

en
ts

.  


B
ot

h 
th

em
es

 h
ad

 h
ig

h 
pr

om
in

en
ce

 in
 b

ot
h 

gr
ou

ps
. 

 

 N
/A

 
 G

oo
d 

ap
pe

ar
an

ce
 

(6
4%

) 
 

 N
/A

 
 Si

le
nc

e 


Th
e 

pa
re

nt
 g

ro
up

 e
nd

or
se

d 
th

at
 th

e 
AB

C
s o

f S
LE

EP
IN

G
 h

as
 

a 
go

od
 a

pp
ea

ra
nc

e.
  


Th

is
 th

em
e 

w
as

 n
ot

 p
re

se
nt

 fo
r H

C
Ps

. P
ro

m
in

en
ce

 w
as

 h
ig

h 
am

on
g 

th
e 

pa
re

nt
 p

ar
tic

ip
an

ts
. 
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M
et

at
he

m
es

 
Pa

rti
ci

pa
nt

 G
ro

up
 T

he
m

es
 

A
gr

ee
m

en
t L

ev
el

 
 

Pa
re

nt
 

H
C

P 
 

 
 

Q
ue

st
io

n 
2:

 W
ha

t t
yp

e 
of

 d
em

an
d 

is 
th

er
e 

fo
r 

th
is 

ap
p,

 w
ho

 w
ou

ld
 w

an
t t

o 
us

e 
it?

 
 N

/A
 

Pa
re

nt
s w

ith
 

yo
un

ge
r 

ch
ild

re
n 

w
ou

ld
 

w
an

t t
o 

us
e 

it 
(8

6%
) 

 Pa
re

nt
s w

ith
 

ch
ild

re
n 

st
ru

gg
lin

g 
w

ith
 

sl
ee

p 
w

ou
ld

 
w

an
t t

o 
us

e 
it 

(4
3%

) 

H
el

pf
ul

 fo
r a

 w
id

e 
ra

ng
e 

of
 p

eo
pl

e 
(7

9%
) 

 

D
is

so
na

nc
e 

 


Th
e 

th
em

es
 e

nd
or

se
d 

by
 th

e 
pa

re
nt

 g
ro

up
 a

re
 m

uc
h 

m
or

e 
sp

ec
ifi

c 
ab

ou
t w

ha
t g

ro
up

 th
e 

AB
C

s o
f S

LE
EP

IN
G

 a
pp

 
w

ou
ld

 b
e 

he
lp

fu
l f

or
 w

hi
le

 th
e 

H
C

P 
gr

ou
p 

w
er

e 
m

uc
h 

br
oa

de
r. 


Pr

om
in

en
ce

 w
as

 a
pp

ro
xi

m
at

el
y 

th
e 

sa
m

e 
as

 th
er

e 
w

as
 o

ne
 

hi
gh

 p
ro

m
in

en
ce

 th
em

e 
id

en
tif

ie
d 

fo
r t

he
 p

ar
en

t g
ro

up
. O

ne
 

pa
re

nt
 th

em
e 

w
as

 m
ed

iu
m

 p
ro

m
in

en
ce

. 
 

Q
ue

st
io

n 
3:

 D
o 

yo
u 

se
e 

an
y 

be
ne

fit
s/

 “
pr

os
” 

of
 u

sin
g/

re
co

m
m

en
di

ng
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 a

pp
 w

he
n 

co
m

pa
re

d 
to

 
ot

he
r 

w
ay

s t
o 

re
ce

iv
e 

tr
ea

tm
en

t (
e.

g.
, f

ac
e-

to
-fa

ce
)?

 
Th

e 
AB

C
s o

f 
SL

EE
PI

N
G

 is
 

ac
ce

ss
ib

le
  

A
cc

es
si

bl
e 

(7
9%

) 
 

A
cc

es
si

bl
e 

 
(5

8%
) 

 

Pa
rti

al
 a

gr
ee

m
en

t  


B
ot

h 
gr

ou
ps

 d
is

cu
ss

ed
 th

e 
sa

m
e 

be
ne

fit
 o

f t
he

 A
BC

s o
f 

SL
EE

PI
N

G
 b

ei
ng

 it
s a

cc
es

si
bi

lit
y.

  


Th
e 

pr
om

in
en

ce
 o

f t
hi

s t
he

m
e 

fo
r p

ar
en

ts
 w

as
 h

ig
h,

 w
hi

le
 it

 
w

as
 m

ed
iu

m
 fo

r H
C

Ps
. 

 Th
e 

AB
C

s o
f 

SL
EE

PI
N

G
 d

oe
s 

no
t h

av
e 

w
ai

t 
tim

es
 

 N
o 

w
ai

t-t
im

es
 

(3
6%

) 
 

 H
el

ps
 a

dd
re

ss
 w

ai
t 

tim
es

 (p
ro

) (
42

%
) 

 

 A
gr

ee
m

en
t 


B

ot
h 

gr
ou

ps
 d

is
cu

ss
ed

 th
e 

sa
m

e 
be

ne
fit

 o
f t

he
 A

BC
s o

f 
SL

EE
PI

N
G

 b
ei

ng
 th

at
 it

 d
oe

s n
ot

 h
av

e 
w

ai
t t

im
es

.  


Th
e 

pr
om

in
en

ce
 o

f t
hi

s t
he

m
e 

w
as

 m
ed

iu
m

 fo
r b

ot
h 

gr
ou

ps
. 
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M
et

at
he

m
es

 
Pa

rti
ci

pa
nt

 G
ro

up
 T

he
m

es
 

A
gr

ee
m

en
t L

ev
el

 
 

Pa
re

nt
 

H
C

P 
 

 

Q
ue

st
io

n 
4:

 D
o 

yo
u 

se
e 

an
y 

do
w

ns
id

es
/ “

co
ns

” 
of

 u
si

ng
/r

ec
om

m
en

di
ng

 th
e 

AB
Cs

 o
f S

LE
EP

IN
G

 a
pp

 w
he

n 
co

m
pa

re
d 

to
 

ot
he

r 
w

ay
s t

o 
re

ce
iv

e 
tr

ea
tm

en
t (

e.
g.

, f
ac

e-
to

-f
ac

e)
? 

 Th
e 

AB
C

s o
f 

SL
EE

PI
N

G
 

ca
nn

ot
 o

ff
er

 th
e 

sa
m

e 
su

pp
or

t t
ha

t 
fa

ce
-to

-f
ac

e 
ca

n 
(e

.g
., 

va
lid

at
io

n,
 

cl
ar

ifi
ca

tio
n)

 

 D
oe

s n
ot

 h
av

e 
th

e 
sa

m
e 

ty
pe

 
of

 su
pp

or
t f

ac
e-

to
-f

ac
e 

tre
at

m
en

t c
an

 
of

fe
r (

50
%

) 
 

 A
pp

s a
re

 m
is

si
ng

 
th

e 
su

pp
or

t, 
cl

ar
ifi

ca
tio

n,
 a

nd
 

va
lid

at
io

n 
th

at
 

fa
ce

-to
-f

ac
e 

of
fe

rs
 

(4
7%

) 
 

 A
gr

ee
m

en
t 


B

ot
h 

gr
ou

ps
 d

is
cu

ss
ed

 th
at

 th
e 

AB
C

s o
f S

LE
EP

IN
G

 
do

w
ns

id
e 

co
m

pa
re

d 
to

 fa
ce

-to
-f

ac
e 

tre
at

m
en

t i
s t

ha
t i

t 
ca

nn
ot

 o
ff

er
 th

e 
sa

m
e 

le
ve

l o
f s

up
po

rt.
  


B

ot
h 

gr
ou

ps
 h

ad
 m

ed
iu

m
 p

ro
m

in
en

ce
 fo

r t
he

se
 th

em
es

. 

  N
/A

 

 D
oe

s n
ot

 w
or

k 
fo

r t
ho

se
 w

ho
 

ne
ed

 m
or

e 
in

te
ns

iv
e 

sl
ee

p 
tre

at
m

en
t (

50
%

) 
 

  N
/A

 

 Si
le

nc
e 


Th

e 
pa

re
nt

 g
ro

up
 b

ro
ug

ht
 u

p 
th

at
 a

 m
or

e 
in

te
ns

iv
e 

tre
at

m
en

t 
m

ay
 b

e 
ne

ed
ed

 fo
r s

om
e 

fa
m

ili
es

, w
hi

ch
 th

e 
AB

C
s o

f 
SL

EE
PI

N
G

 c
an

no
t p

ro
vi

de
.  


Pr

om
in

en
ce

 w
as

 m
ed

iu
m

 a
m

on
g 

pa
re

nt
 p

ar
tic

ip
an

ts
. 

 
N

ot
e.

 T
he

m
es

 e
xc

lu
de

d 
fr

om
 th

e 
an

al
ys

es
 w

er
e 

th
os

e 
th

at
 th

e 
ot

he
r p

ar
tic

ip
an

t c
ou

ld
 n

ot
 sp

ea
k 

to
 (e

.g
., 

sp
ec

ifi
ca

lly
: e

xp
er

ie
nc

e 
us

in
g 

th
e 

ap
p 

fr
om

 th
e 

pa
re

nt
 ro

le
, o

r H
C

P 
di

sc
us

se
s a

 w
or

k-
re

la
te

d 
pr

ac
tic

e)
. >

60
%

 =
 h

ig
h 

pr
om

in
en

ce
, 4

0-
59

%
 =

 m
ed

iu
m

 
pr

om
in

en
ce

, a
nd

 3
0-

39
%

 =
 lo

w
 p

ro
m

in
en

ce
. A

gr
ee

m
en

t l
ev

el
 d

ef
in

iti
on

s:
 a

gr
ee

m
en

t d
es

cr
ib

es
 fu

ll 
ag

re
em

en
t o

n 
m

ea
ni

ng
 a

nd
 

pr
om

in
en

ce
, p

ar
tia

l a
gr

ee
m

en
t i

s a
gr

ee
m

en
t o

n 
on

e 
bo

th
 n

ot
 b

ot
h 

m
ea

ni
ng

 a
nd

 p
ro

m
in

en
ce

, s
ile

nc
e 

de
sc

rib
es

 a
 th

em
e 

en
do

rs
ed

 
by

 o
ne

 g
ro

up
 b

ut
 n

ot
 th

e 
ot

he
r (

pa
re

nt
 v

s. 
H

C
P)

, a
nd

 d
is

so
na

nc
e 

w
as

 o
pp

os
in

g 
th

em
es

 b
et

w
ee

n 
gr

ou
ps

 th
at

 d
iff

er
ed

 o
n 

m
ea

ni
ng

 
an

d 
pr

om
in

en
ce

; L
ist

 o
f d

em
an

d 
th

em
es

 e
xc

lu
de

d 
as

 it
 w

as
 p

ar
en

ts
 sp

ea
ki

ng
 a

bo
ut

 th
ei

r 
ex

pe
ri

en
ce

 u
sin

g 
th

e 
ap

p:
 (1

) t
he

 
AB

C
s o

f S
LE

EP
IN

G
 sh

ou
ld

 b
e 

av
ai

la
bl

e 
as

 it
 h

el
pe

d 
ch

ild
’s

 sl
ee

p,
 sl

ee
p 

ha
bi

ts
, i

s h
el

pf
ul

 a
nd

 (2
) A

B
C

s i
s s

el
f-

pa
ce

d 
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 T
ab

le
 4

.1
1.

 
 M

at
ri

x 
An

al
ys

is
 fo

r I
nt

eg
ra

tio
n 

 M
et

at
he

m
es

 
  

Pa
rti

ci
pa

nt
 G

ro
up

 T
he

m
es

 
A

gr
ee

m
en

t L
ev

el
 

Pa
re

nt
 

H
C

P 

Q
ue

st
io

n 
1:

 A
t w

ha
t s

ta
ge

 o
f t

ry
in

g 
to

 h
el

p 
a 

ch
ild

 sl
ee

p 
be

tte
r 

do
 y

ou
 th

in
k 

th
is 

ap
p 

w
ou

ld
 b

e 
be

st
 su

ite
d 

(e
.g

., 
be

fo
re

 se
ek

in
g 

ou
t 

fa
ce

-t
o-

fa
ce

 in
te

rv
en

tio
n)

? 
Th

e 
AB

C
s o

f 
SL

EE
PI

N
G

 is
 

be
st

 su
ite

d 
as

 a
 

fir
st

 st
ep

 b
ef

or
e 

fa
ce

-to
-f

ac
e 

tre
at

m
en

t  
 

B
es

t s
ui

te
d 

as
 a

 
fir

st
-s

te
p 

to
ol

 
(7

1%
) 

 

B
es

t a
s a

 fi
rs

t-l
in

e 
tre

at
m

en
t (

89
%

) 
 

A
gr

ee
m

en
t 


B

ot
h 

gr
ou

ps
 a

ns
w

er
ed

 th
at

 th
e 

AB
C

s o
f S

LE
EP

IN
G

 a
pp

 w
ou

ld
 b

e 
be

st
 a

s a
 fi

rs
t s

te
p 

be
fo

re
 se

ek
in

g 
ou

t f
ac

e-
to

-f
ac

e 
tre

at
m

en
t. 

 


B
ot

h 
th

em
es

 h
ad

 h
ig

h 
pr

om
in

en
ce

 in
 b

ot
h 

gr
ou

ps
. 

 N
/A

 
 

 Pr
ev

en
tio

n 
to

ol
 

(4
3%

) 
 

 N
/A

 
 Si

le
nc

e 


Th
e 

pa
re

nt
 g

ro
up

 d
is

cu
ss

ed
 th

e 
AB

C
s o

f S
LE

EP
IN

G
 a

pp
 a

s b
ei

ng
 a

 
pr

ev
en

tio
n 

to
ol

. T
hi

s w
as

 n
ot

 a
 th

em
e 

br
ou

gh
t u

p 
by

 th
e 

H
C

P 
gr

ou
p.

  


Pr
om

in
en

ce
 w

as
 m

ed
iu

m
 a

m
on

g 
pa

re
nt

 p
ar

tic
ip

an
ts

. 
 

Q
ue

st
io

n 
2:

 W
ha

t a
pp

ro
ac

h 
do

/w
ou

ld
 y

ou
 ta

ke
 w

hi
le

 se
ar

ch
in

g 
fo

r 
an

 a
pp

 li
ke

 th
e 

AB
Cs

 o
f S

LE
EP

IN
G

? 
(E

.g
., 

W
he

re
 d

o 
yo

u 
lo

ok
? 

D
o 

yo
u 

se
ar

ch
 th

e 
A

pp
 S

to
re

 a
nd

/o
r 

in
te

rn
et

, a
sk

 a
 fr

ie
nd

/h
ea

lth
ca

re
 p

ro
vi

de
r?

 
W

ou
ld

 lo
ok

 to
 

ot
he

rs
 to

 fi
nd

 
sm

ar
tp

ho
ne

 a
pp

 
re

co
m

m
en

da
tio

ns
  

W
ou

ld
 lo

ok
 to

 
ot

he
rs

 fo
r 

re
co

m
m

en
da

tio
ns

 
(3

6%
) 

 

Se
ar

ch
 fo

r a
pp

s 
by

 c
on

su
lti

ng
 

w
ith

 c
ol

le
ag

ue
s 

(5
8%

) 
 

Pa
rti

al
 A

gr
ee

m
en

t 


W
he

n 
as

ke
d 

w
ha

t a
pp

ro
ac

h 
th

ey
 w

ou
ld

 ta
ke

 w
he

n 
se

ar
ch

in
g 

fo
r a

n 
ap

p 
lik

e 
th

e 
AB

C
s o

f S
LE

EP
IN

G
, b

ot
h 

gr
ou

ps
 d

is
cu

ss
ed

 c
on

su
lti

ng
 

ot
he

rs
 a

bo
ut

 re
co

m
m

en
da

tio
ns

 fo
r s

m
ar

tp
ho

ne
 a

pp
s. 

 


Pr
om

in
en

ce
 d

iff
er

ed
 w

he
re

 th
e 

pa
re

nt
 g

ro
up

 h
ad

 lo
w

 p
ro

m
in

en
ce

, 
an

d 
th

er
e 

w
as

 m
ed

iu
m

 p
ro

m
in

en
ce

 fo
r t

he
 H

C
P 

gr
ou

p.
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 M
et

at
he

m
es

 
Pa

rti
ci

pa
nt

 G
ro

up
 T

he
m

es
 

A
gr

ee
m

en
t L

ev
el

 
 

Pa
re

nt
 

H
C

P 
 

  W
ou

ld
 se

ar
ch

 th
e 

A
pp

 S
to

re
 fo

r a
n 

ap
p 

lik
e 

th
e 

AB
C

s 
of

 S
LE

EP
IN

G
 

 W
ou

ld
 se

ar
ch

 th
e 

A
pp

 S
to

re
 o

r 
in

te
rn

et
 (7

1%
) 

  

 A
pp

 S
to

re
 se

ar
ch

 
(4

2%
) 

 

 Pa
rti

al
 A

gr
ee

m
en

t 


W
he

n 
as

ke
d 

w
ha

t a
pp

ro
ac

h 
th

ey
 w

ou
ld

 ta
ke

 w
he

n 
se

ar
ch

in
g 

fo
r 

an
 a

pp
 li

ke
 th

e 
AB

C
s o

f S
LE

EP
IN

G
, b

ot
h 

gr
ou

ps
 in

di
ca

te
d 

th
ey

 
w

ou
ld

 se
ar

ch
 th

e 
A

pp
 S

to
re

.  


Pa
re

nt
 g

ro
up

’s
 th

em
e 

ha
d 

hi
gh

 p
ro

m
in

en
ce

 a
nd

 H
C

P 
gr

ou
p’

s 
th

em
e 

ha
d 

m
ed

iu
m

 p
ro

m
in

en
ce

. 
  N

/A
 

 W
ou

ld
 lo

ok
 to

 so
ci

al
 

m
ed

ia
 o

r n
ew

s 
m

ed
ia

 (3
6%

) 
  

 Se
ar

ch
 re

lia
bl

e 
In

te
rn

et
 so

ur
ce

s f
or

 
ap

ps
 (5

3%
) 

 

 D
is

so
na

nc
e 

 


B
ot

h 
gr

ou
ps

 sa
id

 th
ey

 w
ou

ld
 se

ar
ch

 o
nl

in
e 

pl
at

fo
rm

s w
he

n 
se

ar
ch

in
g 

fo
r a

n 
ap

p 
lik

e 
th

e A
BC

s o
f S

LE
EP

IN
G

, b
ut

 th
os

e 
lis

te
d 

w
er

e 
di

ff
er

ed
. H

C
Ps

 d
is

cu
ss

ed
 th

e 
im

po
rta

nc
e 

of
 th

e 
so

ur
ce

 b
ei

ng
 re

lia
bl

e,
 li

st
in

g 
ac

ad
em

ic
 so

ur
ce

s t
ha

t p
ar

en
ts

 m
ay

 
or

 m
ay

 n
ot

 h
av

e 
fu

ll 
ac

ce
ss

 to
 (e

.g
., 

Pu
bM

ed
, G

oo
gl

e 
Sc

ho
la

r)
. 

N
ew

s a
nd

 so
ci

al
 m

ed
ia

 w
er

e 
no

t b
ro

ug
ht

 u
p 

by
 th

e 
H

C
P 

gr
ou

p.
  


Pr

om
in

en
ce

 w
as

 lo
w

 fo
r t

he
 p

ar
en

t g
ro

up
 a

nd
 m

ed
iu

m
 fo

r t
he

 
H

C
P 

gr
ou

p 
  

Q
ue

st
io

n 
3:

 If
 th

e 
AB

Cs
 o

f S
LE

EP
IN

G
 w

as
 fo

un
d 

in
 y

ou
r 

se
ar

ch
 fo

r 
sle

ep
 a

pp
s, 

w
ou

ld
 y

ou
 d

ow
nl

oa
d 

it?
 W

hy
/w

hy
 n

ot
? 

W
ha

t a
re

 
so

m
e 

th
in

gs
 th

at
 y

ou
 ta

ke
 in

to
 c

on
sid

er
at

io
n 

be
fo

re
 d

ow
nl

oa
di

ng
/r

ec
om

m
en

di
ng

 th
e 

ap
p 

(e
.g

., 
co

st
, r

at
in

gs
)?

 
W

ou
ld

 n
ee

d 
to

 
co

m
pl

et
e 

a 
re

vi
ew

 b
ef

or
e 

do
w

nl
oa

di
ng

 a
n 

ap
p 

C
he

ck
s r

ev
ie

w
s 

be
fo

re
 d

ow
nl

oa
di

ng
 

(7
1%

) 
  C

he
ck

s p
re

vi
ew

s/
 

us
es

 tr
ia

l b
ef

or
e 

do
w

nl
oa

di
ng

 (5
7%

) 

M
us

t c
om

pl
et

e 
re

vi
ew

/in
ve

st
ig

at
io

n 
of

 a
pp

 b
ef

or
e 

re
co

m
m

en
di

ng
 

(7
9%

) 
 

A
gr

ee
m

en
t 


B

ot
h 

gr
ou

ps
 d

is
cu

ss
ed

 th
e 

im
po

rta
nc

e 
of

 le
ar

ni
ng

 m
or

e 
ab

ou
t 

an
 a

pp
 th

ro
ug

h 
a 

re
vi

ew
 o

f i
t b

ef
or

e 
do

w
nl

oa
di

ng
.  


B

ot
h 

gr
ou

ps
 re

po
rte

d 
th

es
e 

th
em

es
 w

ith
 h

ig
h 

pr
om

in
en

ce
. 
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 M
et

at
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m
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Pa

rti
ci

pa
nt

 G
ro

up
 T

he
m

es
 

A
gr

ee
m

en
t L

ev
el

 
 

Pa
re

nt
 

H
C

P 
 

 

 N
/A

 
N

/A
 

A
ff

or
da

bi
lit

y 
(9

5%
) 

 C
re

di
bi

lit
y 

(7
9%

) 
 A

es
th

et
ic

s (
42

%
) 

 

Si
le

nc
e 


W

he
n 

as
ke

d 
ab

ou
t t

hi
ng

s t
he

y 
w

ou
ld

 ta
ke

 in
to

 
co

ns
id

er
at

io
n 

be
fo

re
 d

ow
nl

oa
di

ng
/re

co
m

m
en

di
ng

 th
e 

ap
p,

 
th

re
e 

th
em

es
 c

am
e 

up
 fo

r t
he

 H
C

P 
gr

ou
p 

th
at

 d
id

 n
ot

 c
om

e 
up

 fo
r t

he
 p

ar
en

t g
ro

up
. T

he
se

 re
la

te
d 

to
 c

on
si

de
rin

g 
th

e 
af

fo
rd

ab
ili

ty
, c

re
di

bi
lit

y,
 a

nd
 th

e 
ae

st
he

tic
s o

f t
he

 a
pp

 
be

fo
re

 re
co

m
m

en
di

ng
. 


Pr

om
in

en
ce

 w
as

 h
ig

h 
fo

r H
C

P 
gr

ou
p 

th
em

es
 

 W
ou

ld
 d

ow
nl

oa
d 

th
e 

AB
C

s o
f 

SL
EE

PI
N

G
 a

pp
 if

 
fo

un
d 

du
rin

g 
a 

se
ar

ch
 

 W
ou

ld
 d

ow
nl

oa
d 

th
e 

AB
C

s o
f 

SL
EE

PI
N

G
 a

pp
 if

 
fo

un
d 

du
rin

g 
a 

se
ar

ch
 (7

9%
) 

 W
ou

ld
 d

ow
nl

oa
d 

th
e 

AB
C

s o
f S

LE
EP

IN
G

 
ap

p 
if 

fo
un

d 
du

rin
g 

a 
se

ar
ch

 (6
3%

) 
 

 A
gr

ee
m

en
t 


B

ot
h 

gr
ou

ps
 in

di
ca

te
d 

th
at

 th
ey

 w
ou

ld
 d

ow
nl

oa
d 

th
e 

AB
C

s 
of

 S
LE

EP
IN

G
 if

 it
 w

as
 fo

un
d 

du
rin

g 
a 

se
ar

ch
 fo

r a
 sl

ee
p 

re
so

ur
ce

.  


Pr
om

in
en

ce
 o

f t
he

 th
em

es
 w

er
e 

hi
gh

 fo
r b

ot
h 

gr
ou

ps
 

Q
ue

st
io

n 
4:

 W
ha

t w
ou

ld
 y

ou
 fi

nd
 a

pp
ea

lin
g 

ab
ou

t t
hi

s a
pp

? 
 

 N
/A

 
Pr

ov
id

es
 

or
ga

ni
ze

d 
in

fo
rm

at
io

n 
(5

7%
) 

 Pr
ov

id
es

 
cu

st
om

iz
ed

, 
pe

rs
on

al
iz

ed
 

ex
pe

rie
nc

e 
(4

3%
) 

Ea
sy

 to
 u

se
 (4

2%
) 

   A
es

th
et

ic
s (

37
%

) 
 

D
is

so
na

nc
e 


W

he
n 

as
ke

d 
w

ha
t w

as
 fo

un
d 

to
 b

e 
ap

pe
al

in
g 

ab
ou

t t
he

 
AB

C
s o

f S
LE

EP
IN

G
 a

pp
, b

ot
h 

gr
ou

ps
 id

en
tif

ie
d 

un
iq

ue
 

th
em

es
 th

at
 d

id
 n

ot
 o

ve
rla

p 
in

 m
ea

ni
ng

. P
ar

en
ts

 id
en

tif
ie

d 
or

ga
ni

ze
d 

in
fo

rm
at

io
n 

an
d 

th
e 

cu
st

om
iz

ed
, p

er
so

na
liz

ed
 

ex
pe

rie
nc

e 
as

 q
ua

lit
ie

s m
os

t a
pp

ea
lin

g.
 H

C
Ps

 id
en

tif
ie

d 
ea

sy
 to

 u
se

 a
nd

 th
e 

ae
st

he
tic

s a
s b

ei
ng

 m
os

t a
pp

ea
lin

g.
 


Pr

om
in

en
ce

 w
as

 m
ed

iu
m

 fo
r t

he
 p

ar
en

t g
ro

up
 a

nd
 lo

w
 to

 
m

ed
iu

m
 fo

r t
he

 H
C

P 
gr

ou
p.
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m
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 G
ro

up
 T

he
m
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A
gr

ee
m

en
t L

ev
el

 
 

Pa
re

nt
 

H
C

P 
 

 

Q
ue

st
io

n 
5:

 W
ha

t w
ou

ld
 y

ou
 fi

nd
 u

na
pp

ea
lin

g?
 

Su
gg

es
te

d 
ad

ju
st

m
en

ts
 to

 th
e 

AB
C

s o
f 

SL
EE

PI
N

G
 

W
an

t m
or

e 
cu

st
om

iz
at

io
n,

 
pe

rs
on

al
iz

ed
 

ex
pe

rie
nc

e 
(5

7%
) 

   

So
m

e 
fe

at
ur

es
 to

 b
e 

ad
ju

st
ed

 (4
2%

) 
 

Pa
rti

al
 A

gr
ee

m
en

t 


W
he

n 
as

ke
d 

w
ha

t w
as

 fo
un

d 
to

 b
e 

un
ap

pe
al

in
g 

ab
ou

t t
he

 A
BC

s 
of

 S
LE

EP
IN

G
 a

pp
, t

he
re

 w
as

 so
m

e 
ov

er
la

p 
in

 m
ea

ni
ng

 in
 th

e 
th

em
es

 id
en

tif
ie

d.
 B

ot
h 

gr
ou

ps
 d

is
cu

ss
ed

 a
dj

us
tm

en
ts

. T
he

 
pa

re
nt

 g
ro

up
 o

nl
y 

di
sc

us
se

d 
w

an
tin

g 
th

e 
ex

pe
rie

nc
e 

to
 b

e 
m

or
e 

pe
rs

on
al

iz
ed

, w
hi

le
 th

e 
H

C
P 

gr
ou

p 
di

sc
us

se
d 

sp
ec

ifi
c 

fe
at

ur
es

 
th

at
 c

ou
ld

 b
e 

ad
ju

st
ed

.  


Pr
om

in
en

ce
 o

f t
he

 th
em

es
 w

as
 m

ed
iu

m
 fo

r b
ot

h 
gr

ou
ps

 
 

 N
/A

 
N

ot
hi

ng
 

un
ap

pe
al

in
g 

(4
3%

) 
  

N
/A

 
Si

le
nc

e 


O
nl

y 
th

e 
pa

re
nt

 g
ro

up
 h

ad
 p

ar
tic

ip
an

ts
 w

ho
 id

en
tif

ie
d 

th
at

 
th

er
e 

w
as

 n
ot

hi
ng

 u
na

pp
ea

lin
g 

ab
ou

t t
he

 A
BC

s o
f S

LE
EP

IN
G

 
ap

p.
  


Pr

om
in

en
ce

 w
as

 m
ed

iu
m

 a
m

on
g 

pa
re

nt
 p

ar
tic

ip
an

ts
. 

Q
ue

st
io

n 
6:

 B
as

ed
 o

n 
w

ha
t y

ou
 h

av
e 

se
en

 w
ith

 th
e 

ap
p,

 w
ha

t i
nf

or
m

at
io

n 
is 

cr
iti

ca
l t

o 
co

nv
ey

 to
 p

ar
en

ts
 a

bo
ut

 th
is 

ap
p?

 
Th

e 
AB

C
s o

f 
SL

EE
PI

N
G

 h
as

 
cr

ed
ib

ili
ty

 

It 
is

 e
vi

de
nc

e-
ba

se
d 

(3
6%

) 
 

It 
is

 a
n 

ev
id

en
ce

-
ba

se
d 

he
lp

fu
l 

re
so

ur
ce

 (4
7%

) 
 

Pa
rti

al
 A

gr
ee

m
en

t 


W
he

n 
as

ke
d 

w
ha

t w
as

 c
rit

ic
al

 to
 c

on
ve

y 
to

 p
ar

en
ts

/o
th

er
 

pa
re

nt
s a

bo
ut

 th
e 

AB
C

s o
f S

LE
EP

IN
G

 a
pp

, b
ot

h 
gr

ou
ps

 
id

en
tif

ie
d 

its
 c

re
di

bi
lit

y.
  


Pr

om
in

en
ce

 w
as

 m
ed

iu
m

 fo
r t

he
 H

C
P 

gr
ou

p 
an

d 
lo

w
 fo

r t
he

 
pa

re
nt

 g
ro

up
. 
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 M
et

at
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m
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Pa

rti
ci

pa
nt

 G
ro

up
 T

he
m

es
 

A
gr

ee
m

en
t L

ev
el

 
 

Pa
re

nt
 

H
C

P 
 

 

 N
/A

 
 N

/A
 

 It 
ta

ke
s t

im
e 

an
d 

co
ns

is
te

nc
y 

to
 se

e 
im

pr
ov

ed
 sl

ee
p 

(4
2%

) 
 

 Si
le

nc
e 


W

he
n 

as
ke

d 
w

ha
t w

as
 c

rit
ic

al
 to

 c
on

ve
y 

to
 p

ar
en

ts
/o

th
er

 
pa

re
nt

s a
bo

ut
 th

e 
AB

C
s o

f S
LE

EP
IN

G
 a

pp
, o

nl
y 

th
e 

H
C

P 
gr

ou
p 

id
en

tif
ie

d 
th

at
 it

 is
 c

rit
ic

al
 to

 c
on

ve
y 

th
at

 it
 ta

ke
s t

im
e 

an
d 

co
ns

is
te

nc
y 

to
 se

e 
im

pr
ov

ed
 sl

ee
p.

  


Pr
om

in
en

ce
 w

as
 m

ed
iu

m
 a

m
on

g 
H

C
P 

pa
rti

ci
pa

nt
s.

 
Q

ue
st

io
n 

7:
 W

ha
t f

ac
to

rs
 d

o/
w

ou
ld

 y
ou

 c
on

sid
er

 d
ur

in
g 

yo
ur

 se
ar

ch
? 

(E
.g

., 
D

oe
s i

t l
oo

k 
ni

ce
? 

D
oe

s i
t l

oo
k 

cr
ed

ib
le

? 
D

o 
yo

u 
lo

ok
 a

t r
at

in
gs

?)
 B

as
ed

 o
n 

yo
ur

 e
xp

er
ie

nc
e 

w
ith

 th
e 

ap
p,

 w
ha

t i
nf

or
m

at
io

n 
is 

cr
iti

ca
l t

o 
co

nv
ey

 to
 p

ar
en

ts
 a

bo
ut

 th
is 

ap
p?

 
  It 

is
 im

po
rta

nt
 fo

r 
an

 a
pp

 to
 h

av
e 

cr
ed

ib
ili

ty
 

 C
re

di
bi

lit
y 

(7
9%

) 
 

 C
re

di
bi

lit
y 

(7
9%

) 
 

 A
gr

ee
m

en
t 


W

he
n 

as
ke

d 
w

ha
t f

ac
to

rs
 th

e 
gr

ou
ps

 w
ou

ld
 c

on
si

de
r d

ur
in

g 
th

ei
r s

ea
rc

h 
fo

r a
n 

ap
p 

lik
e 

th
e 

AB
C

s o
f S

LE
EP

IN
G

, t
he

y 
bo

th
 in

di
ca

te
d 

cr
ed

ib
ili

ty
 a

s b
ei

ng
 im

po
rta

nt
.  


Pr

om
in

en
ce

 o
f t

he
 th

em
es

 w
as

 h
ig

h 
fo

r b
ot

h 
gr

ou
ps

 
 

 N
/A

 
 Se

cu
rit

y/
pr

iv
ac

y 
(3

6%
) 

  

 N
/A

 
 Si

le
nc

e 


W
he

n 
as

ke
d 

w
ha

t f
ac

to
rs

 th
e 

gr
ou

ps
 w

ou
ld

 c
on

si
de

r d
ur

in
g 

th
ei

r s
ea

rc
h 

fo
r a

n 
ap

p 
lik

e 
th

e 
AB

C
s o

f S
LE

EP
IN

G
, o

nl
y 

th
e 

pa
re

nt
 g

ro
up

 id
en

tif
ie

d 
se

cu
rit

y 
an

d 
pr

iv
ac

y 
of

 th
e 

ap
p 

as
 

be
in

g 
an

 im
po

rta
nt

 fa
ct

or
. 


Pr

om
in

en
ce

 w
as

 lo
w

 fo
r p

ar
en

t p
ar

tic
ip

an
ts

. 
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pa
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 G
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up
 T

he
m
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A
gr

ee
m

en
t L

ev
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Pa
re

nt
 

H
C

P 
 

 

 Q
ue

st
io

n 
8:

 A
s y

ou
 k

no
w

, i
t i

s i
m

po
rt

an
t t

o 
ke

ep
 a

n 
ap

p 
up

-to
-d

at
e 

an
d 

av
ai

la
bl

e.
 T

o 
do

 th
is,

 th
er

e 
is 

a 
co

st
, a

nd
 w

e 
ar

e 
tr

yi
ng

 to
 fi

gu
re

 o
ut

 th
e 

be
st

 w
ay

 to
 d

o 
th

is
. T

he
re

 a
re

 th
re

e 
m

od
el

s t
ha

t e
xi

st
, t

he
re

’s
 th

e 
1-

ye
ar

 su
bs

cr
ip

tio
n,

 o
ne

-ti
m

e 
co

st
, o

r 
ha

vi
ng

 a
 fr

ee
 b

as
ic

 v
er

sio
n 

w
ith

 th
e 

op
tio

n 
to

 p
ay

 to
 u

nl
oc

k 
a 

pr
em

iu
m

 v
er

sio
n.

 W
ha

t d
o 

yo
u 

th
in

k 
of

 th
es

e 
op

tio
ns

? 
Pr

ef
er

en
ce

 fo
r a

 
fr

ee
 b

as
ic

 v
er

si
on

 
w

ith
 th

e 
op

tio
n 

to
 

up
gr

ad
e 

Pr
ef

er
s f

re
e 

ba
si

c 
w

ith
 

up
da

te
/u

pg
ra

de
 to

 
pr

em
iu

m
  

(5
7%

) 
 

Fr
ee

 v
er

si
on

 w
ith

 p
ay

 
to

 u
nl

oc
k 

pr
em

iu
m

 
pr

ef
er

re
d 

 
(4

7%
) 

 

A
gr

ee
m

en
t 


B

ot
h 

gr
ou

ps
 e

xp
re

ss
ed

 a
 p

re
fe

re
nc

e 
fo

r a
 fr

ee
 b

as
ic

 
ve

rs
io

n 
w

ith
 th

e 
op

tio
n 

to
 u

pg
ra

de
 to

 a
 p

re
m

iu
m

 
ve

rs
io

n.
  


B

ot
h 

gr
ou

ps
 e

nd
or

se
d 

th
is

 th
em

e 
w

ith
 m

ed
iu

m
 

pr
om

in
en

ce
 

  Pr
ef

er
en

ce
 fo

r 
on

e-
tim

e 
co

st
 

  A
 o

ne
-ti

m
e 

co
st

 
pr

ef
er

re
d 

 
(3

6%
) 

 

  O
ne

-ti
m

e 
co

st
 o

pt
io

n 
pr

ef
er

re
d 

 
(4

7%
) 

 

  Pa
rti

al
 A

gr
ee

m
en

t 


B
ot

h 
gr

ou
ps

 e
xp

re
ss

ed
 a

 p
re

fe
re

nc
e 

fo
r a

 o
ne

-ti
m

e 
co

st
 

op
tio

n.
  


O

ne
-ti

m
e 

co
st

 o
pt

io
n 

w
as

 m
or

e 
pr

ef
er

re
d 

by
 th

e 
H

C
P 

gr
ou

p 
w

ith
 m

ed
iu

m
 p

ro
m

in
en

ce
, c

om
pa

re
d 

to
 th

e 
pa

re
nt

 g
ro

up
 h

av
in

g 
lo

w
 p

ro
m

in
en

ce
. 

N
ot

e.
 T

he
m

es
 e

xc
lu

de
d 

fr
om

 th
e 

an
al

ys
es

 w
er

e 
th

os
e 

th
at

 th
e 

ot
he

r p
ar

tic
ip

an
t c

ou
ld

 n
ot

 sp
ea

k 
to

 (e
.g

., 
sp

ec
ifi

ca
lly

: e
xp

er
ie

nc
e 

us
in

g 
th

e 
ap

p 
fr

om
 th

e 
pa

re
nt

 ro
le

, o
r H

C
P 

di
sc

us
se

s a
 w

or
k-

re
la

te
d 

pr
ac

tic
e)
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Chapter 5: Discussion 

In this chapter, I will summarize the main findings of each study as they relate to 

the objectives of the dissertation. Next, I will discuss the theoretical considerations, 

followed by strengths and limitations of the research. Following this, the clinical 

implications and the directions for future research are discussed. Last, I will provide overall 

conclusions of this dissertation. 

Overview of Findings 

 The ABCs of SLEEPING is a mobile health (mHealth) intervention that was 

designed to provide evidence-based information about healthy sleep practices to parents of 

school-age children ages 6 to 12 years with insomnia symptoms.  The goal of the current 

dissertation was to refine and evaluate the ABCs of SLEEPING using end-user feedback 

through research studies guided by Bowen et al.’s (2009) feasibility framework. 

This dissertation was composed of three studies that each had the objective to 

examine relevant areas of feasibility (i.e., acceptability, fidelity, preliminary effectiveness, 

demand, integration, and practicality; Bowen et al., 2009) and an additional area outside of 

this framework, familiarity. The Bowen et al. (2009) framework has three design options 

(i.e., ‘can it work?’, ‘does it work?’, and ‘will it work?). Study 1 utilized the ‘can it work?’ 

design option and examined the intervention’s acceptability (i.e., satisfaction and 

suitability), fidelity (i.e., was the intervention being used as intended, which is daily use of 

the sleep tips), and preliminary effectiveness (i.e., is there evidence that the intervention 

may improve healthy sleep practices and insomnia symptom severity). Information 

gathered in Study 1 was used to modify the ABCs of SLEEPING app, and this modified 

program was further evaluated in the second and third dissertation studies. Study 2 utilized 
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a ‘does it work?’ approach in which a pilot randomized controlled trial (RCT) was 

conducted to collect data to inform a future full-scale RCT (e.g., sample size calculation), 

and to examine preliminary effectiveness of the revised intervention. Study 3 utilized a 

‘will it work?’ approach, examining the perspectives of parents and HCPs on how the app 

might be implemented. This study explored end-users’ familiarity with apps like the ABCs 

of SLEEPING and mHealth generally, demand for the intervention, how it can be searched 

for and used (integration), and barriers and facilitators to using the ABCs of SLEEPING 

intervention (practicality). The three objectives of the dissertation and how each was 

addressed across the three dissertation studies are described below. 

Objective 1: Conduct a feasibility study 

This first objective was addressed in Study 1 (Chapter 2). We examined 

acceptability (i.e., parent ratings of satisfaction with, and suitability of the ABCs of 

SLEEPING intervention), fidelity (i.e., parents use of the sleep tips), and preliminary 

effectiveness (i.e., changes pre- to post-test in parent-reported sleep data). The findings 

were that parents found the ABCs of SLEEPING intervention to be acceptable as most 

parents found the three components of the ABCs of SLEEPING to be satisfying and 

suitable. The intervention’s sleep tips were not used with high fidelity. Parents reported that 

they used the sleep tips only three out of seven days a week, whereas the expected level of 

fidelity was to use these daily. Additionally, evidence of preliminary effectiveness was 

found, with parents reporting improved sleep habits and insomnia symptom severity in 

their children from pre- to post-test, although post-test scores remained clinically elevated. 

Qualitative data from most parents highlighted that the ABCs of SLEEPING intervention 

was easy to understand and use, well-organized, reinforced good sleep habits, and provided 
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appropriate recommendations. However, a minority of parents felt the intervention was not 

suitable for their children and found the sleep tips hard to implement.  

Consistent with user-centered design (Lyon & Koerner, 2016), qualitative feedback 

from users provided direction on modifications to address acceptability and fidelity 

concerns. First, a reminder feature was added (i.e., pop-up reminders to use the sleep tips) 

to address parent feedback that indicated they would forget to use the sleep tips. Parents 

also provided feedback that the ABCs of SLEEPING app identified too many areas to work 

on and found it overwhelming. They indicated a need for support to prioritize areas to work 

on. As such, a to-do list feature (i.e., a list the user creates with sleep tips they want to 

implement) was added. Last, parents wanted the information in the sleep tips to be more 

specific, but also found the information to be overwhelming. To address this, links to 

reliable resources (e.g., healthychildren.org) were added for those needing more specific 

information. These modifications to the ABCs of SLEEPING intervention were made prior 

to conducting Studies 2 and 3.  

Objective 2: Conduct a pilot RCT  

We next conducted a pilot RCT using Bowen et al.’s (2009) ‘does it work’ approach 

(Study 2, Chapter 3). In this study, our first objective was to collect feasibility data (i.e., 

recruitment potential, participant retention, and dropout rate) to inform a future full-scale 

RCT (sample size estimation). Our second objective was to examine preliminary 

effectiveness of the modified intervention with increased experimental control (waitlist 

control group; controlled for sleep medication) comparing change from baseline to follow-

up (4 weeks after randomization). Recruitment rate was 70%, dropout rate was 30%. A 

priori power analysis revealed that to achieve a medium effect size (0.31), a full-scale RCT 
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would require 82 participants (41 per group), therefore 118 participants would need to be 

recruited given the dropout rate identified.  

For preliminary effectiveness, we found statistically significant improvements in 

children’s parent-reported weekday bedtime routines, sleep habits, insomnia severity, and 

behavioural functioning from baseline to follow-up in our treatment group relative to our 

waitlist control group. Mean post-intervention scores for clinical levels of symptoms for 

sleep and behavioural functioning were at the clinical cut-off for our treatment group. No 

changes were found based on actigraphy data (i.e., sleep efficiency [SEF] or sleep onset 

latency [SOL]) from baseline to follow-up. 

These preliminary effectiveness results are similar to the findings of Study 1, which 

gives more support to the possible effectiveness of this intervention, albeit the intervention 

did not normalize children’s sleep or daytime behaviour in either study. These findings are 

consistent with research evaluating mHealth for sleep disorders and sleep quality, which 

generally find improvements in sleep following intervention use, and behavioural 

functioning improvements are a common finding among RCTs aimed at improving 

insomnia (Shin et al., 2017; Hiscock et al., 2011).  Also, in line with previous research, 

only weekday sleep habits were reported to improve in consistency (Sun et al., 2019; Chien 

et al., 2019). Objective sleep data did not map onto our subjective sleep data findings, 

which is consistent with most research comparing subjective and objective sleep data in 

which the two types of measures are often unrelated (Arora et al., 2013; Girschik et al., 

2012; Silva et al., 2007; Benz et al., 2022).   
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Objective 3: Conduct an implementation barriers and facilitators study 

Last, we conducted a qualitative study to examine potential implementation of the 

ABCs of SLEEPING app (Study 3, Chapter 4). Using Bowen et al.’s (2009) ‘will it work’ 

approach, Study 3 evaluated familiarity (i.e., how familiar the parents and healthcare 

providers (HCPs) are with smartphone apps in general and those that support sleep in 

children), demand (i.e., need for, and/or degree to which the target population would 

want/use the intervention), integration (i.e., how parents and HCPs would search for the 

intervention), and practicality (i.e., barriers and facilitators to intervention use). 

Parents and HCPs used or recommended self-help apps generally, but the use and 

recommendation of sleep apps was limited. Our HCP participants did not recommend sleep 

apps due to uncertainty about suitability of the apps or because mHealth for sleep did not 

fit within their current practices. Parents and HCPs reported strong demand for the 

intervention, with both groups noting a need for a resource like the ABCs of SLEEPING 

intervention. In terms of who might be the target audience for the intervention, parent 

participants noted parents of younger children, while HCP participants responses were 

broader (i.e., the intervention being helpful for a wide range of people). Integration data 

(i.e., how the intervention is searched for/used) provided insight into preferred cost models 

(i.e., findings) and how end-users would search for a resource like the ABCs of SLEEPING 

(e.g., asking others). Both groups emphasized the importance of factors such as credibility 

(e.g., evidence-based, associated with research/university) when finding an intervention. 

Barriers and facilitators were also identified by both groups. Those noted were consistent 

with ones commonly referenced in the literature (Tan-MacNeill et al., 2020; Billings et al., 
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2021; Paterson et al., 2019; Roberts & Ulmer, 2024; Stinson et al., 2006; Boerner et al., 

2013).  

Overall, our results further support the need for interventions to help bridge the 

evidence-to-practice gap that exists for insomnia treatment for school-age children. There 

was a clear need for mHealth sleep resources like the ABCs of SLEEPING intervention, but 

currently HCPs do not feel confident in recommending any of the existing apps. Having 

information about potential implementation (e.g., barriers and facilitators) is important in 

order to move forward with disseminating the ABCs of SLEEPING intervention, which has 

the potential to bridge the gap by being an accessible evidence-based intervention. 

However, research has demonstrated that interventions being established as effective is not 

sufficient to ensure that they are adopted into practice and may not be if needs and desire 

of the target population are not considered (King et al., 2020; Huijg et al., 2013). As such, 

the ABCs of SLEEPING implementation should be evaluated to ensure its success. 

Theoretical Considerations 

 In this section the theoretical considerations of this dissertation are discussed. User-

centered design, Bowen et al.’s (2009) framework, and the evidence-to-practice gap are 

reviewed, including their strengths and limitations within this program of research. 

The User-Centered Approach 

This dissertation was based on user-centered theory, which posits that inclusion of 

representatives of an intervention or program’s intended audience ensures increased 

positive impact and relevancy of an intervention (Still & Crane, 2017; Pratt & Nunes, 

2012). According to this theory, it is likely that our user-centered approach contributes to 
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the positive qualitative feedback received and improved quantitative outcomes noted 

following use of the ABCs of SLEEPING intervention in Studies 1 to 3.  

Our user-centered approach specifically involved collecting qualitative and 

quantitative data in order to inform changes to the ABCs of SLEEPING intervention’s 

content, features, and aesthetics. Following usability study user-centered feedback (a study 

that is not part of this dissertation; Howlett et al., 2020) the ABCs of SLEEPING 

intervention was updated to an mHealth format (e.g., addressing feedback about wanting 

app components centralized), the content was updated (e.g., age-specific information was 

included, information was refined to be more concise to address participants indicating 

overwhelm), and the aesthetics (e.g., more colourful). Further feedback was identified from 

the feasibility study (Study 1) via modifications to the features (e.g., adding reminder to-

do list features, colour coding to indicate what area to work on first), and content (e.g., 

further resources added to the sleep tips).  Study 3 also identified modifications to the 

program that should be addressed in the future to meet the needs of HCP end-users (e.g., 

parent-to-HCP data-sharing feature). For a summary of all feedback and modifications, see 

Table 5.1. For a timeline of the development and evaluation of the ABCs of SLEEPING 

app, see Figure 5.1. 

A systematic review by Chandran et al. (2020) included twenty studies using a user-

centered approach to enhance operations within a healthcare context (e.g., usability and 

acceptability research with frontline HCPs) with results indicating the user-centered 

approach to have positive impacts, such as reduced financial costs and treatment errors, for 

healthcare systems. It is likely that the positive feedback about the app received in Studies 

1 to 3 was the result of using user-centered approach to modify the program to meet the 
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needs of end-users. For example, some parents reported the ABCs of SLEEPING app to be 

personalized, a quality identified as desirable in other interventions (Ledel Solem et al., 

2020). Parents and HCPs both noted the ABCs of SLEEPING app to provide good sleep 

information. This may have been due to new features (i.e., reminder and to-do list features) 

and editing content (i.e., age-specific information, additional resources) in response to 

parent feedback.  

 
Table 5.1. 
 
End-user Feedback Informing ABCs of SLEEPING Modifications 
 

 
Study 

 
Feedback 

 
Modifications 

 Parent HCP 
 

 

Systematic 
Review (Allen 
et al., 2016) 

 
N/A 

 
N/A 

 Hierarchy 
established for 
recommendations 
based on evidence 
within healthy sleep 
practice areas 
 Intervention 
developed for ages 1 
to 12 years 

Usability Study 
(Howlett et al., 
2020) 

 Centralize the 
sleep check in, 
report, and tips 
 Need to know 
what sleep tip areas 
to prioritize 
 Reduce amount of 
information as 
overwhelming  
 Include more age-
specific information 
 Include more 
information about 
night wakings  
 

 Add feature for 
HCPs to receive data 
from the parent users 
(e.g., their sleep 
report or responses 
to a check-in)  
 Consider how to 
provide more 
support to families 
that require it 

 All components of 
intervention (sleep 
check-in, report, and 
tips) centralized into a 
smartphone 
application 
 Healthy sleep 
practice areas were 
colour coded and a 
star-system 
implemented into 
sleep report to let 
parents know what 
sleep tip areas to 
prioritize using 
hierarchy based on the  
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Study 

 
Feedback 

 
Modifications 

 Parent HCP 
 

 

Usability Study 
(Howlett et al., 
2020) 

 Include areas for 
parents to write 
comments 
 Enhance visual 
look & feel of the 
app by adding more 
colour  
 Make more 
personalized 
 Include 
“frequently asked 
questions” section 

 evidence from the 
systematic review 
 Sleep tips edited to 
be more concise and 
age-specific (i.e., 
school-age children) 
 Open textbox fields 
included in sleep 
check-in 
 Night waking 
information included 
 Colour added 
through intervention 
 An “about the 
program” tab included 

Feasibility 
Study (Jemcov 
et al., 2021) 

 Sleep tips require 
refinement (i.e., 
more specific 
information) 
 Too much to 
implement (i.e., 
more prioritization 
needed) 
Reminders needed 
to use sleep tips 

 
N/A 

 A to-do list feature 
was added so parents 
may create a list of 
sleep tips to work on 
 A reminder feature 
was added as a pop-up 
notification that 
parents could enable if 
required 
 Sleep tips were 
further refined (e.g., 
adding links to outside 
resources)  

Implementation 
Barriers and 
Facilitators 
Study  

 App should be 
available to the 
public 
 If not available to 
the public, then a 
one-time cost model 
is preferred or free 
basic version of the 
app with pay to 
upgrade 
 More support may 
be needed for some 
families 
 

 One-time cost 
model preferred or 
free basic version of 
the app with pay to 
upgrade 
 Add feature so 
parent can send to 
the HCP data from 
check-in to inform 
assessment and 
treatment planning 
 Some families may 
need more support 

 
 
 
N/A 
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Figure 5.1.  
 
Timeline of the Development and Evaluation of the ABCs of SLEEPING  
 

 

The Bowen Feasibility Framework 

The three research studies included in this dissertation were all guided by Bowen’s 

et al. (2009) feasibility framework.  Specifically, Bowen’s et al. (2009) framework provided 

a roadmap through which the ABCs of SLEEPING app was evaluated comprehensively in 

order to understand if there was evidence that the intervention might work for the intended 

population (‘can it work?’ design), if there was some evidence that the intervention might 

be effective under actual conditions  (‘does it work?’ design), and if the intervention could 

be implemented with those end-users that might adopt the intervention as practice (‘will it 

work?’ design). 
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To our knowledge, the ABCs of SLEEPING app is the only intervention to have 

utilized all design options of the Bowen et al. (2009) framework and the majority of their 

recommended areas of focus (six out of eight). We examined acceptability (e.g., 

satisfaction ratings with intervention), demand (e.g., need for, and/or degree to which the 

target population would want/use the intervention), fidelity (e.g., is the intervention being 

used as the researchers intended. Referred to as ‘implementation’ in the Bowen et al., 2009 

framework), practicality (e.g., barriers or facilitators to using the intervention), integration 

(e.g., how an intervention can be searched for, or used), and preliminary effectiveness (e.g., 

examining pre/post changes with limited methodology such as lower statistical power, 

convenience sample). Adaptation and expansion were two areas of focus not addressed in 

this dissertation but are areas of interest for future research (please see the future directions 

for research section of this chapter). 

Frameworks have been developed or applied (e.g., Graeme, 2018; Eldrige et al., 

2016; Marshall et al., 2013; Ssegawa & Muzinda, 2021) that identify key areas to be 

examined within a feasibility study (e.g., pilot RCT; Eldrige et al., 2016). Bowen et al. 

(2009) appears to be most widely used and cited by many researchers examining feasibility 

(e.g., Huberty et al., 2019; Dorado et al., 2016; Neves et al., 2019). Using Bowen’s 

feasibility framework for this dissertation to evaluate the ABCs of SLEEPING app, the key 

strengths and weaknesses were identified. The key strength relates to planning. 

Specifically, the framework provides organization and structure to creating a cohesive 

program of research in preparation for full-scale testing. Specific outcomes have been pre-

identified and well-established to be important to evaluate prior to full-scale RCT testing. 

Conversely, the key weakness was the degree of uncertainty regarding results for critical 
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areas, such as preliminary effectiveness. Our preliminary effectiveness results from Studies 

1 and 2 provide promise for the intervention improving (but not normalizing) children’s 

parent-reported sleep habits, insomnia severity, and behavioural functioning.  

The Evidence-to-Practice Gap 

The goal of the ABCs of SLEEPING app is to create an accessible evidence-based 

program to bridge the evidence-to-practice gap for treating pediatric insomnia. To that end, 

it is critical to establish effectiveness and to understand how to ensure implementation 

success. Implementation science is defined as “the scientific study of methods that promote 

the systematic uptake of research findings and other evidence-based practices into routine 

practices to improve the quality and effectiveness of health services and care” (Eccles & 

Mittman, 2006). This body of research has underscored the importance of examining 

barriers and facilitators that impact uptake of interventions into clinical use prior to full-

scale RCT testing (Bauer & Kirchner, 2020; Landsverk et al., 2012). Given that mHealth 

is a newer intervention modality, examining barriers and facilitators via feasibility studies 

is recommended (Luther et al., 2022; Landsverk et al., 2012; Bowen et al., 2009). This can 

be done by examining “potential implementation” in a real-world setting such as asking 

about potential barriers and facilitators and what modifications could be made to the 

intervention to maximize its implementation (Curran et al., 2012).  

Our findings from Study 1 (Chapter 2) and Study 3 (Chapter 4) identified key 

barriers and facilitators from both parents and HCPs.  These barriers and facilitators can be 

used to enhance implementation potential. First, these results may improve adoption of the 

ABCs of SLEEPING app. For example, clinicians’ attitudes toward changes in practice 

(e.g., reservations toward recommending new interventions) have been identified to impact 
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adoption (Cochrane et al., 2007; Forsner et al., 2010). In line with this literature, results 

from Study 3 showed that HCP participants expressed uncertainties about recommending 

sleep apps (i.e., unsure which were appropriate and/or evidence-based) and had 

reservations about adopting sleep mHealth interventions into their practices. Second, these 

results suggest the importance of tailoring the ABCs of SLEEPING app to unique contexts 

prior to full-scale testing. For example, parent feedback from Study 1 was that 

remembering to use the intervention was a barrier, and in response a reminder feature was 

added. Last, these results can improve resource allocation. For example, barriers and 

facilitators identified areas that resources can be directed towards such as evaluating 

different methods to enhance parent and HCP awareness of the intervention (e.g. via social 

media, local community advertisements, partnerships with community centres/programs). 

Having identified barriers and facilitators of implementation through Studies 1 and 

3, and preliminary effectiveness in Study 2, the next step in evaluating the ABCs of 

SLEEPING app is to (a) conduct a full-scale RCT in order to determine if the intervention 

is effective, and (b) conduct an implementation study to ensure translation of the ABCs of 

SLEEPING app from the “lab” to being commercially available for clinical use. Typically, 

research to practice uptake follows a step-like approach progressing from feasibility/pilot 

research to effectiveness RCTs, and finally, to an implementation study. Following these 

steps in research has been argued by some to contribute to slower uptake (Glasgow et al., 

2003; March et al., 2005; Tunis et al., 2003). Slower uptake is problematic in the context 

of the current evidence-to-practice gap for pediatric insomnia treatment. To address this, a 

rapid approach would be ideal. Curran et al. (2012) proposed blending effectiveness and 

implementation studies to increase speed of uptake. Curran et al. (2012) describe three 
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approaches to these hybrid studies: (a) evaluating effectiveness via a RCT and gathering 

information about potential implementation, (b) examining effectiveness and 

implementation in a limited manner (e.g., smaller sample sizes, convenience sample) due 

to limited resources (e.g., funding), and (c) testing an implementation strategy while 

collecting data on relevant effectiveness outcomes in a full-scale RCT and implementation 

study. Given that the ABCs of SLEEPING app has been prepared for full-scale testing, using 

the third hybrid effectiveness-implementation approach involving full-scale testing for the 

ABCs of SLEEPING app would be justified. 

Strengths and Limitations 

 First, user-centered feedback was used in a stepped approach when modifying the 

ABCs of SLEEPING app. The feedback was collected directly from end-users – parents 

who would use the program and HCPs who would recommend the program, and as such 

we were able to make changes to the program that met with the needs of the end-users. 

The second strength was that all three studies followed a consistent feasibility framework 

that was used to organize our research outcomes. This especially assisted the qualitative 

analytic process as it provided coders with a set of defined areas to examine (i.e., 

acceptability, fidelity, familiarity, demand, integration, and practicality). The third 

strength was that both a pilot RCT and a implementation barriers and facilitators study 

were conducted, which laid a strong foundation for a full-scale hybrid implementation-

effectiveness study as a final step in the program’s development. The fourth strength was 

that the ABCs of SLEEPING app is novel as currently there are no smartphone app 

mHealth interventions that deliver evidence-based sleep information to parents of school-

age children.  
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While there were many strengths to the research within this dissertation, there are 

important limitations to be considered. Three limitations areas were identified. First, there 

were factors that impacted the generalizability of our results such as a lack of diversity and 

small sample sizes. With regard to diversity, our parent participants across Studies 1 to 3 

were mostly White, well-educated biological mothers, and our HCP participants were also 

mostly female. Generalizability of the findings is also impacted by all studies having small 

convenience samples. This limits our ability to draw conclusions about the improvements 

in healthy sleep practices, insomnia severity, and behavioural functioning. A well-powered 

full-scale RCT would be required in order to draw firm conclusions about the program’s 

effectiveness. The second key limitation was related to user-centered design. Our HCP end-

users were not included in the evaluation of the ABCs of SLEEPING app and as such their 

end-user feedback was not used when making modifications. Additionally, a co-design 

approach was not used (i.e., involving end-users as active collaborators) when developing 

the ABCs of SLEEPING app. Last, our third key limitation to the research is related to the 

intervention itself.  The ABCs of SLEEPING app was designed to address insomnia, but 

our results suggest that it may be more appropriate for promoting sleep health than treating 

insomnia (e.g., prevention and/or knowledge mobilizing tool as opposed to an insomnia 

intervention). This idea is further elaborated upon below. 

Clinical Implications 

 This dissertation focused on the development, evaluation, and future 

implementation of the ABCs of SLEEPING app, and provided the necessary information to 

conduct the final step in the development of this app – a full-scale hybrid effectiveness-

implementation study. If effective and commercially available, the ABCs of SLEEPING 
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app would provide parents with an accessible evidence-based mHealth intervention. While 

this app was designed for parents of children with insomnia/insomnia symptoms, the pilot 

RCT findings (Study 2, Chapter 3) suggest that the program may be more appropriate as a 

sleep health promotion tool to improve sleep in those without a sleep disorder.  Although 

the program resulted in statistically significant improvements in sleep practices and 

insomnia symptom severity, it is not known if these changes were clinically significant. 

However, some families qualitatively reported valuing the changes (e.g., families reporting 

the intervention reinforced good sleep habits). Moreover, parents and HCPs indicated that 

the program would be best used as a prevention tool, and that parents of children with sleep 

disorders most likely will require more support than what is provided from the ABCs of 

SLEEPING app. Given the limited nature of the data, these conclusions should be 

interpreted with caution until further evaluated in a full-scale hybrid effectiveness-

implementation study. 

  If these results hold in a full-scale hybrid effectiveness-implementation study, 

reframing the ABCs of SLEEPING app to be a sleep health promotion tool is a new 

perspective given the intent of the app would move away from treating insomnia symptoms 

to providing feedback and sleep tips in order to enhance current sleep health. Sleep health 

is a relatively new term that has gained increased attention given sleep health shifts away 

from a deficits-based model focused on identifying and treating sleep problems/disorders 

(Buysse, 2014). A deficits-based model has been historically used in the literature given 

that there is utility in identifying and treating sleep disorders (Buysse, 2014). However, a 

shift has occurred toward a much more strengths-based model of “sleep health” given the 

absence of sleep problems and symptoms do not alone define healthy sleep (Buysse, 2014). 
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Sleep health has been defined by Buysse (2014) as a multi-dimensional pattern of sleep-

wake that is focused on individual, social, and environmental demands that promote overall 

well-being. The ABCs of SLEEPING app may better serve to promote engagement in 

healthy sleep practices by increasing accessibility to evidence-based knowledge about 

healthy sleep practice areas that are all covered by the ABCs of SLEEPING mnemonic. 

There is a lack of resources for sleep health and as such the ABCs of SLEEPING app would 

fill this evidence-to-practice gap. 

 Last, the results of this research can support the implementation of the ABCs of 

SLEEPING app as a sleep health program for parents and HCPs. Three examples are 

provided below. First, increasing HCPs’ knowledge and awareness of mHealth apps will 

be important given uncertainties they expressed in Study 3. This may be an important area 

of focus in future implementation research. Second, the results support the development of 

more mHealth sleep resources for school-age children in order to address the evidence-to-

practice gap (e.g., parents and HCPs reported strong demand). In Study 2, both parents and 

HCPs believed there was a strong need for additional resources. Third, our results may 

inform changes to how evidence-based mHealth apps for clinical use are currently 

displayed in app stores (e.g., include descriptions about the app’s credibility, add free trials 

or previews, update cost models to those preferred).   

Future Directions for Research 

 This dissertation research was conducted to prepare the ABCs of SLEEPING app 

for a full-scale effectiveness RCT. The next steps will be to conduct the full-scale hybrid 

effectiveness-implementation study to determine if the ABCs of SLEEPING app is effective 

for improving sleep and sleep habits for school-age children and an implementation study 
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to ensure its adoption into clinical use/practice. The results from Studies 2 and 3 laid a 

foundation upon which to conduct a future hybrid effectiveness-implementation study. As 

defined by Curran et al. (2012), this would involve simultaneously examining the 

effectiveness of the ABCs of SLEEPING app with improving intended sleep outcomes and 

evaluating implementation within a real-world context (e.g., adoption of recommending 

the app in local clinics and advertisement campaigns to reach end-users). 

Areas of feasibility in Bowen et al.’s (2009) framework were examined in the 

current dissertation, except adaptation and expansion. These are areas of important focus 

for future research when adapting the ABCs of SLEEPING app for other populations and 

settings. For adaptation (i.e., changing the content of the intervention for a new population 

or setting), some of this research is currently being conducted. For example, the program 

is being adapted for infants and adults. Additional future directions for adaptation were also 

pulled directly from our results. For example, our HCP sample reported in Study 3 that the 

ABCs of SLEEPING app would be helpful for children with neurodevelopmental disorders 

(NDD). With regard to expansion, if the ABCs of SLEEPING app is determined to have 

effectiveness and successful implementation in one setting (e.g., implemented through 

HCPs who recommended the ABCs of SLEEPING app at local clinics), additional 

implementation efforts could be explored (e.g., social media, news media promotion). 

 Busy schedules and psychosocial factors (e.g., daily stressors) were commonly 

noted as barriers among parent participants, and their suggested addressing these by 

incorporating features into the app to facilitate the use of the intervention.  As such, the app 

was modified to include features that would prompt parents to use the sleep tips each day 

to enhance fidelity (i.e., reminders feature) and better organize which to sleep tip to focus 
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on (i.e., to-do list feature). Parents in Study 3 reported using the sleep tips more often than 

parents in Study 1, although these cannot be compared directly. These results further 

underscore the importance of incorporating end-users in the development and evaluation 

of an intervention in order to meet needs and create an intervention that is relevant to these 

users. Researchers developing and evaluating interventions are encouraged to collect and 

incorporate feedback from end-users to inform relevant and effective interventions or 

approach intervention development collaboratively (i.e., co-design). 

 Third, it will be important for future research to determine what contributes to the 

effectiveness of mHealth sleep intervention for children. For example, our parent users 

indicated that some families may require further support than the ABCs of SLEEPING app 

can provide. Some research has investigated this for adult digital interventions, and future 

research may consider exploring whether added support features (e.g., option for a coach) 

would enhance outcomes compared to a version without these features (Santarossa et al., 

2018).  

Conclusion 

 The research outlined in this dissertation contributed to the development, 

evaluation, and future implementation of the ABCs of SLEEPING mHealth app through 

three studies employing a user-centered approach. This dissertation research demonstrated 

promising feasibility results in the areas of acceptability, fidelity, preliminary effectiveness, 

familiarity, demand, integration, and practicality. Additionally, this dissertation research 

emphasized the importance of taking a user-centered approach, as it is posited that 

involving end-users translate to interventions that are more relevant, and effective for the 

intended population (i.e., parents and HCPs). It directly contributed to the development and 
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evaluation of a mHealth resource that is needed by end-users, as well as contributed to the 

growing body of literature for mHealth resources for sleep as there are no mHealth 

interventions for parents to use with their school-age children. Finally, the research 

underscored the importance of accessibility to relevant interventions, especially when 

considering the evidence-to-practice gap that exists for mHealth sleep interventions and 

programs for children. 
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Appendix A 

Study 1 Measures 

Measure 1: Eligibility Questionnaire (EQ) 
 

“Thank you for your interest in the ABCs of SLEEPING feasibility study. The first step is 
to make sure that you and your child meet the criteria to participate in the study. You will 
be asked to answer 12 questions that will take no more 5 minutes. All questions must be 
answered in order to complete this section. Please complete the questions thinking about 
the child you would like to have involved in this study.” [All screening questions are 
mandatory] 
 
1. Are you the legal and primary caregiver to the child who you would like to enroll in 

this study? [Yes/No] [Inclusion criteria - Yes response required] 
2. Do you live in Canada? [Yes/No] [Inclusion criteria - Yes response required] 
3. In which province/territory do you live? [Drop down menu of province and 

territories][Sample description factor - Not inclusion / exclusion criteria] 
4. What are the first 3 digits of your postal code? [Not inclusion / exclusion criteria] 
5. Do you have regular access to a high-speed internet connection? [Yes/No] [Inclusion 

criteria - Yes response required] 
6. Are you comfortable communicating in English for day-to-day tasks (e.g., listening to 

the news on the radio or watching TV, reading books, magazines, etc.)? [Yes/No] 
[Inclusion criteria - Yes response required] 

7. Is your child between 6 and 12 years old (i.e., has not turned 13 yet)? [Yes/No] 
[Inclusion criteria - Yes response required] 

8. Has your child been diagnosed with a significant medical disorder that would impact 
sleep (e.g., Asthma causing night wakings, Cerebral Palsy)? [Yes/No] [Exclusion 
criteria – No response required] 

9. Has your child been diagnosed with a significant mental health disorder (e.g., anxiety, 
depression), neurodevelopmental disorder (e.g., attention-deficit hyperactivity 
disorder, autism spectrum disorder) or a medically-based sleep disorder (e.g., sleep 
apnea) [Yes/No] [Exclusion criteria – No response required] 

10. Does your child have one of the following sleep problems relevant to this study? 
a. Does your child have problems falling asleep? (“Problems falling asleep” 

means lying awake in bed after lights out for an extended period of time (20 
minutes or more), calling out to parents, or getting out of bed. Some children 
may also cry at bedtime.) [Yes/No] 
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b. Does your child have problems staying asleep? (“Problems staying asleep” 
mean frequent night-wakings and difficulty falling back to sleep after a night-
waking. This may also happen when children wake up their parents to get help 
falling back to sleep, or sneaking into their parents’ bed.) [Yes/No]  

c. Does your child have problems following bedtime routines? (“Problems 
following bedtime routines” means difficulty following parents’ requests, 
resistance to parents’ requests, difficulty following a schedule, needing 
constant reminders for each task during the bedtime routine, etc.) [Yes/No] 

[Inclusion criteria - Yes response required for any of the following: 10 a, b, or c] 
 

12. How did you hear about The ABCs of SLEEPING feasibility study? (Check all that 
apply) [Not inclusion / exclusion criteria]  

a. Google search 
b. Family doctor 
c. Pediatrician 
d. Psychologist 
e. Family member 
f. Friend 
g. Colleague 
h. National advertisement 
i. Local advertisement [If selected, text box appears:] 
j. Facebook 
k. Twitter 
l. Magazine [If selected, textbox appears for name of magazine] 
m. Other [if selected, textbox appears to specify source] 
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Measure 2: Demographic Questionnaire (DQ) 
 

The following questions allow us to describe the children and their families who 
participate in the study. This will allow us to compare the families participating in our 
study to the general Canadian population. We never report on an individual’s data but 
rather we will report on group data (e.g. “On average the families who participated in this 
study had more/less children than the average”).  
 
1. How would you describe the community where you live?  

 Rural 
 Town 
 City under 500,000 people 
 City over 500,000 people 

 
2. How many children (biological, step, adopted or foster children) currently live in your 

home?  What are their ages and sex?  Children in joint custody should be included in 
the home of the parent where they live most of the time.  

[Drop down Menu: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10+children] 
[Textbox: Child’s age]  
[1-10 textboxes depending on # of children] 
[Radio Button: Boy, Girl, Other]  
[1-10 radio buttons depending on # of children]  
 
3. How many adults (who are not your children) currently live in your home? [Textbox]  
 
4. What is your relationship to your child who is participating in this study? 

 Biological Mother 
 Biological Father 
 Adoptive Mother 
 Adoptive Father 
 Step Mother 
 Step Father 
 Foster Mother 
 Foster Father 
 Grandmother 
 Grandfather 
 Other (please specify): [Textbox]  

 
5. Do you have a spouse or partner who lives in this home? 

 Yes [If Yes answer question 6. If No skip to Question 7.] 
 No 
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6. What is your spouse or partner’s relationship to the child participating in the study? 
 Biological Mother 
 Biological Father 
 Adoptive Mother 
 Adoptive Father 
 Step Mother 
 Step Father 
 Foster Mother 
 Foster Father 
 Grandmother 
 Grandfather 
 Other (please specify): [Textbox]  

 
7. What is your current marital status? 

 Single, never married 
 Legally married (and not separated)     
 Common-law relationship (Common-law refers to two people living together as a 

couple who are not legally married to one another) 
 Separated (but still legally married) 
 Divorced 
 Widowed 

 
8. What is the primary language spoken at home to the child participating in this study?  

(The primary language spoken is the one you use most often when speaking to your 
child.) 
 English 
 French 
 Both English and French 
 Other (please specify): [Textbox] 

 
9. Does your child speak any other languages (i.e., other than their primary language) on 

a regular basis at home? 
 English 
 French 
 Other (please specify): [Textbox] 

 
10. Of what country is your child a citizen? 

 Canada, by birth 
 Canada, by naturalization [whereby an immigrant is granted Canadian citizenship, 

under the Citizenship Act] 
 Other [Textbox] 
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11. What is the hand preference of your child? (Hand participant/subject uses 
predominately, not necessarily hand he/she writes with exclusively) 
 Left 
 Right 
 Both Hands 
 Unknown 

 
12. How would you best describe your child’s ethnic or cultural heritage? 

 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
13. How would you best describe your ethnic or cultural heritage? 

 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 
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14. What is the highest level of education you have ever attained in your lifetime?  Please 
select ONE: 
 Less than Elementary/Junior High School / High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Textbox] 

 
15. How would you describe your current employment status? 

 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self –employed 
 Homemaker 
 Other (Please specify) [Textbox] 

 
16. Which of the following best describes the hours you usually work? 

 Regular – daytime schedule or shift 
 Regular – evening shift 
 Regular – night shift 
 Rotating Shift (change from days to evenings to nights) 
 Split shift (A shift comprising of two or more separate periods of duty in a 

working day) 
 On call (A time period in which you are not at work, but must make yourself 

available to go in) 
 Irregular schedule (none of the above) 
 Other (Please specify) [Textbox] 
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17. If you are currently employed (either part-time or full-time), what is the title of your 
position (e.g., Nurse, Carpenter, etc.) [Textbox] 

 
18. Please estimate in which of the following groups your household income falls. (Stated 

as: Total Wages and Salaries, including commissions, bonuses, tips, taxable benefits, 
research grants, royalties, etc. before any deductions) 
 Under $5,000  
 $5,000 to $9,999 
 $10,000 to $14,999 
 $15,000 to $19,999 
 $20,000 to $29,999 
 $30,000 to $39,999 
 $40,000 to $49,999 
 $50,000 to $59,999 
 $60,000 to $79,999 
 $80,000 to $99,999 
 $100,000 to $124,999 
 $125,000 to $149,999 
 $150,000 and over 
 Prefer not to answer 

 
If you live with a partner/spouse, please complete questions 19-23.  If not, please skip to 
questions 24.   
 
19. What is the highest level of education your partner/spouse has ever attained in 

his/her lifetime?  
 Less than Elementary/Junior High School/High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Textbox] 
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20. How would you best describe your spouse’s/partner’s ethnic or cultural heritage? 
 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
21. How would you describe your partner/spouse’s current employment status? 

 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self –employed 
 Homemaker 
 Other (Please specify) [Textbox] 

22. Which of the following best describes the hours your partner/spouse usually work? 
 Regular – daytime schedule or shift 
 Regular – evening shift 
 Regular – night shift 
 Rotating Shift (Change from days to evenings to nights) 
 Split shift (A shift comprising of two or more separate periods of duty in a 

working day) 
 On call (A time period in which you are not at work, but must make yourself 

available to go in) 
 Irregular schedule (none of the above) 
 Other (Please specify) [Textbox] 

 
23. If your partner/spouse is employed (either part-time or full-time), what is the title of 

his/her position (e.g., Nurse, Carpenter) [Textbox] 
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The following questions refer to a biological parent who is not living in your house. 
Please complete these questions about your child’s other biological parent regardless of 
whether you live with someone else or if your child contact with his/her other biological 
parent on a regular basis. 
 
24. Please check below to determine if these following questions apply to your family: 

 My child’s other biological family lives with us in our home  
 My child's other biological parent has little/no contact with my child and I do not 

know this type of information  
 Although my child's other biological has contact with my child, I do not know this 

demographic    information about him/her 
 My child’s other biological parent does not live with us, but I can answer these 

questions about him/her 
 I don’t wish to share this information 

 
[If #4, then Q25-Q29 will appear] 
25. What is the highest level of education your child’s other biological parent has 

attained in his/her lifetime?  Please select ONE: 
 Less than Elementary / Junior High School / High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Text box] 

 
26. How would you describe your child’s other biological parent’s current employment 

status? 
 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self-employed 
 Homemaker 
 Other (Please specify) [Text box] 
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27. If your child’s other biological parent is employed (either part-time or full-time), what 

is the title of their position? (e.g., Nurse, Carpenter) [Text box] 
 
28. How would you best describe your child’s other biological parent’s ethnic or 

cultural heritage? 
 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
29. How much contact does your child have with his/her biological father/mother? 

 Daily 
 More than once per week 
 Once per week 
 A few times per month 
 Once per month 
 Less than once per month 
 Once per year 
 Less often than once per year (rarely has contact) 
 Never 
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Measures 3-5 
 
Due to copyright restrictions, copies of the following questionnaire are not able to be 
shared. However, you may access these questionnaires online with permission at the links 
provided below. 
 
Measure 3: Children’s Sleep Habits Questionnaire (CSHQ): 
https://depts.washington.edu/dbpeds/Screening%20Tools/ScreeningTools.html  
 
Measure 4: Bedtime Routines Questionnaire (BRQ): 
https://link.springer.com/article/10.1007/s10862-009-9143-3#appendices 
 
Measure 5: Pediatric Insomnia Severity Index (PISI) 
https://academic.oup.com/view-large/figure/73910087/jsw077f1.tif 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://depts.washington.edu/dbpeds/Screening%20Tools/ScreeningTools.html
https://link.springer.com/article/10.1007/s10862-009-9143-3#appendices
https://academic.oup.com/view-large/figure/73910087/jsw077f1.tif
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Measure 6: Acceptability Questionnaire (AQ) 
 
The following questions will ask you to report your satisfaction with the ABCs of 
SLEEPING tool. Please think about your general feelings towards this tool’s suitability 
for you and your child and how satisfied you were with the tool. This questionnaire will 
take 10 minutes to complete. 
 
(1 = Strongly Disagree, 2= Disagree, 3= Neutral, 4 = Agree, 5 = Strongly Agree): 
[Provide options 1-5 for each question] 
 
When a participant selects their answer, a drop-down box will appear requiring them to 
provide a reason why. 
  

1. I was satisfied with the ABCs of SLEEPING Check-in  
 

2. I was satisfied with the ABCs of SLEEPING Sleep Tips  
 

3. I was satisfied with the ACBs of SLEEPING Sleep Report  
 

4. The sleep recommendations were suitable for my child’s sleep problems  
 

5. The sleep recommendations were suitable for my child’s age  
 

6. The ABCs of SLEEPING tool was easy to use [if disagree, why?]  
 

7. I intend on continuing to implement the sleep tips  
 

8. I see myself using the sleep tips 6 months from now 
 

9. Please provide any additional feedback that you may have on our tool (e.g., the 
language used in the program) [Textbox for response] 
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Measure 7: Fidelity Survey (FS) 
 
The following questions will ask you to report how often you used the information in the 
ABCs of SLEEPING sleep tips. Please think about how often you used this information 
over the past week. This questionnaire will take 5 minutes to complete. 
 

1. This week, how many days did you use the information in the ABCs of SLEEPING 
sleep tips to help improve your child’s sleep?   
Response format:  
7 (7 days this week), 6 (6 days this week), 5 (5 days this week), 4 (4 days this 
week), 3 (3 days this week), 2 (2 days this week), and 1 (1 day this week)  

 
2. Thinking of this week, what made the ABCs of SLEEPING sleep tips easy to 

use? [Textbox for response] 
 

3. Thinking of this week, what made the ABCs of SLEEPING sleep tips hard to 
use? [Textbox for response] 
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Appendix B 

Study 2 Measures 

Measure 1: Eligibility Questionnaire (EQ) 
 

Thank you for your interest in the ABCs of SLEEPING study. The first step is to make 
sure that you and your child meet the criteria to participate in the study. You will be 
asked to answer 14 questions that will take no more 5 minutes. All questions must be 
answered to determine eligibility to participate in this study. If you have more than one 
child, please complete the following questions thinking about the one child you would 
like to have involved in this study. [All screening questions are mandatory] 
 
1. Are you the legal and primary caregiver to the child who you would like to enroll in 

this study? [Yes/No] [Inclusion criteria - Yes response required] 
2. Is your child between 6 and 12 years old (i.e., has not turned 13 yet)? [Yes/No] 

[Inclusion criteria - Yes response required] 
3. Does your child have one of the following sleep problems relevant to this study? 

a. Does your child have problems falling asleep? (“Problems falling asleep” 
means lying awake in bed after lights out for an extended period of time (20 
minutes or more), calling out to parents, or getting out of bed. Some children 
may also cry at bedtime.) [Yes/No] 

b. Does your child have problems staying asleep? (“Problems staying asleep” 
mean frequent night-wakings and difficulty falling back to sleep after a night-
waking. This may also happen when children wake up their parents to get help 
falling back to sleep, or sneaking into their parents’ bed.) [Yes/No]  

c. Does your child have problems following bedtime routines? (“Problems 
following bedtime routines” means difficulty following parents’ requests, 
resistance to parents’ requests, difficulty following a schedule, needing 
constant reminders for each task during the bedtime routine, etc.) [Yes/No] 

[Inclusion criteria - Yes response required for any of the 10 a, b, or c] 
4. Do you live in Canada? [Yes/No] [Inclusion criteria - Yes response required] 

a. In which province/territory do you live? [Drop down menu of province and 
territories][Sample description factor - Not inclusion / exclusion criteria] 

b. What are the first 3 digits of your postal code? [Not inclusion / exclusion 
criteria] 

5. Do you have access to either a laptop, computer and/or tablet? [Yes/No] [Inclusion 
criteria - Yes response required] 

6. Do you have regular access to a smartphone that has an App-store (e.g., Apple or 
Android device)? [Yes/No] [Inclusion criteria - Yes response required] 
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7. Do you have regular access to a high-speed internet connection? [Yes/No] [Inclusion 
criteria - Yes response required] 

8. Do you have access to an email address that you regularly check? [Yes/No] [Inclusion 
criteria - Yes response required] 

9. Are you comfortable communicating in English for day-to-day tasks (e.g., listening to 
the news on the radio or watching TV, reading books, magazines, etc.)? [Yes/No] 
[Inclusion criteria - Yes response required] 

10. Has your child been diagnosed with a significant medical disorder that would impact 
sleep (e.g., Asthma causing night wakings, Cerebral Palsy)? [Yes/No] [Exclusion 
criteria – No response required to be eligible] 

11. Has your child been diagnosed with a significant mental health disorder (e.g., anxiety, 
depression), neurodevelopmental disorder (e.g., attention-deficit hyperactivity 
disorder, autism spectrum disorder) [Yes/No] [Exclusion criteria – No response 
required to be eligible] 

12. Has your child been diagnosed with a medically-based sleep disorder (e.g., sleep 
apnea) or do you have concerns about your child’s breathing while sleeping?  
[Exclusion criteria – No response required to be eligible] 

13. Does your child currently take medication to treat their sleep problems (i.e., improve 
their sleep)? Or medications for other purposes that currently impact their sleep (e.g., 
stimulant medication that has caused impact to your child’s sleep)? And would this be 
the case for the entire duration of the study (e.g., approximately 1.5 months)? 

 Yes, please specify [textbox] 
 No [Exclusion criteria – No response required to be eligible] 

 
15. How did you hear about The ABCs of SLEEPING pilot study? (Check all that apply) 

[Not inclusion / exclusion criteria]  
a. Google search 
b. Family doctor 
c. Pediatrician 
d. Psychologist 
e. Family member 
f. Friend 
g. Colleague 
h. National advertisement 
i. Local advertisement [If selected, text box appears:] 
j. Facebook 
k. Twitter 
l. Other [if selected, textbox appears to specify source] 
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Measure 2: Demographic Questionnaire (DQ) 
 
The following questions allow us to describe the children and their families who 
participate in the study. This will allow us to compare the families participating in our 
study to the general Canadian population. We never report on an individual’s data but 
rather we will report on group data (e.g. “On average the families who participated in this 
study had more/less children than the average”).  
 
1. How would you describe the community where you live?  

 Rural 
 Town 
 City under 500,000 people 
 City over 500,000 people 

 
2. How many children (biological, step, adopted or foster children) currently live in your 

home?  What are their ages and sex?  Children in joint custody should be included in 
the home of the parent where they live most of the time.  
[Drop down Menu: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10+children] 
[Textbox: Child’s age]  
[1-10 textboxes depending on # of children] 
[Radio Button: Boy, Girl, Other]  
[1-10 radio buttons depending on # of children]  

 
3. How many adults (who are not your children) currently live in your home? [Textbox]  
 
4. What is your relationship to your child who is participating in this study? 

 Biological Mother 
 Biological Father 
 Adoptive Mother 
 Adoptive Father 
 Step Mother 
 Step Father 
 Foster Mother 
 Foster Father 
 Grandmother 
 Grandfather 
 Other (please specify): [Textbox]  

 
5. Do you have a spouse or partner who lives in this home? 

 Yes [If Yes answer question 6. If No skip to Question 7.] 
 No 
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6. What is your spouse or partner’s relationship to the child participating in the study? 

 Biological Mother 
 Biological Father 
 Adoptive Mother 
 Adoptive Father 
 Step Mother 
 Step Father 
 Foster Mother 
 Foster Father 
 Grandmother 
 Grandfather 
 Other (please specify): [Textbox]  

 
7. What is your current marital status? 

 Single, never married 
 Legally married (and not separated)     
 Common-law relationship (Common-law refers to two people living together as a 

couple who are not legally married to one another) 
 Separated (but still legally married) 
 Divorced 
 Widowed 

 
8. What is the primary language spoken at home to the child participating in this study?  

(The primary language spoken is the one you use most often when speaking to your 
child.) 
 English 
 French 
 Both English and French 
 Other (please specify): [Textbox] 

 
9. Does your child speak any other languages (i.e., other than their primary language) on 

a regular basis at home? 
 English 
 French 
 Other (please specify): [Textbox] 

 
10. Of what country is your child a citizen? 

 Canada, by birth 
 Canada, by naturalization [whereby an immigrant is granted Canadian citizenship, 

under the Citizenship Act] 
 Other [Textbox] 
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11. What is the hand preference of your child? (Hand participant/subject uses 
predominately, not necessarily hand he/she writes with exclusively) 
 Left 
 Right 
 Both Hands 
 Unknown 

 
12. How would you best describe your child’s ethnic or cultural heritage? 

 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
13. How would you best describe your ethnic or cultural heritage? 

 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 
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14. What is the highest level of education you have ever attained in your lifetime?  Please 
select ONE: 
 Less than Elementary/Junior High School / High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Textbox] 

 
15. How would you describe your current employment status? 

 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self –employed 
 Homemaker 
 Other (Please specify) [Textbox] 

 
16. Which of the following best describes the hours you usually work? 

 Regular – daytime schedule or shift 
 Regular – evening shift 
 Regular – night shift 
 Rotating Shift (change from days to evenings to nights) 
 Split shift (A shift comprising of two or more separate periods of duty in a 

working day) 
 On call (A time period in which you are not at work, but must make yourself 

available to go in) 
 Irregular schedule (none of the above) 
 Other (Please specify) [Textbox] 

 
17. If you are currently employed (either part-time or full-time), what is the title of your 

position (e.g., Nurse, Carpenter, etc.) [Textbox] 
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18. Please estimate in which of the following groups your household income falls. (Stated 

as: Total Wages and Salaries, including commissions, bonuses, tips, taxable benefits, 
research grants, royalties, etc. before any deductions) 
 Under $5,000  
 $5,000 to $9,999 
 $10,000 to $14,999 
 $15,000 to $19,999 
 $20,000 to $29,999 
 $30,000 to $39,999 
 $40,000 to $49,999 
 $50,000 to $59,999 
 $60,000 to $79,999 
 $80,000 to $99,999 
 $100,000 to $124,999 
 $125,000 to $149,999 
 $150,000 and over 
 Prefer not to answer 

 
If you live with a partner/spouse, please complete questions 19-23.  If not, please skip to 
questions 24.   
 
19. What is the highest level of education your partner/spouse has ever attained in 

his/her lifetime?  
 Less than Elementary/Junior High School/High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Textbox] 
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20. How would you best describe your spouse’s/partner’s ethnic or cultural heritage? 

 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
21. How would you describe your partner/spouse’s current employment status? 

 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self –employed 
 Homemaker 
 Other (Please specify) [Textbox] 

 
22. Which of the following best describes the hours your partner/spouse usually work? 

 Regular – daytime schedule or shift 
 Regular – evening shift 
 Regular – night shift 
 Rotating Shift (Change from days to evenings to nights) 
 Split shift (A shift comprising of two or more separate periods of duty in a 

working day) 
 On call (A time period in which you are not at work, but must make yourself 

available to go in) 
 Irregular schedule (none of the above) 
 Other (Please specify) [Textbox] 

 
23. If your partner/spouse is employed (either part-time or full-time), what is the title of 

his/her position (e.g., Nurse, Carpenter) [Textbox] 
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The following questions refer to a biological parent who is not living in your house. 
Please complete these questions about your child’s other biological parent regardless of 
whether you live with someone else or if your child contact with his/her other biological 
parent on a regular basis. 
 
24. Please check below to determine if these following questions apply to your family: 

 My child’s other biological family lives with us in our home  
 My child's other biological parent has little/no contact with my child and I do not 

know this type of information  
 Although my child's other biological has contact with my child, I do not know this 

demographic    information about him/her 
 My child’s other biological parent does not live with us, but I can answer these 

questions about him/her 
 I don’t wish to share this information 

 
[If #4, then Q25-Q29 will appear] 
25. What is the highest level of education your child’s other biological parent has 

attained in his/her lifetime?  Please select ONE: 
 Less than Elementary / Junior High School / High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Text box] 

 
26. How would you describe your child’s other biological parent’s current employment 

status? 
 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self-employed 
 Homemaker 
 Other (Please specify) [Text box] 



 

 

 

216 

 
27. If your child’s other biological parent is employed (either part-time or full-time), what 

is the title of their position? (e.g., Nurse, Carpenter) [Text box] 
 
28. How would you best describe your child’s other biological parent’s ethnic or 

cultural heritage? 
 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
29. How much contact does your child have with his/her biological father/mother? 

 Daily 
 More than once per week 
 Once per week 
 A few times per month 
 Once per month 
 Less than once per month 
 Once per year 
 Less often than once per year (rarely has contact) 
 Never 
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Measures 3-6 
 
Due to copyright restrictions, copies of the following questionnaire are not able to be 
shared. However, you may access these questionnaires online with permission at the links 
provided below. 
 
Measure 3: Children’s Sleep Habits Questionnaire (CSHQ): 
https://depts.washington.edu/dbpeds/Screening%20Tools/ScreeningTools.html  
 
Measure 4: Bedtime Routines Questionnaire (BRQ): 
https://link.springer.com/article/10.1007/s10862-009-9143-3#appendices 
 
Measure 5: Pediatric Insomnia Severity Index (PISI): 
https://academic.oup.com/view-large/figure/73910087/jsw077f1.tif 
 
Measure 6: Strengths and Difficulties Questionnaire (SDQ): 
https://depts.washington.edu/dbpeds/Screening%20Tools/ScreeningTools.html  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

https://depts.washington.edu/dbpeds/Screening%20Tools/ScreeningTools.html
https://link.springer.com/article/10.1007/s10862-009-9143-3#appendices
https://academic.oup.com/view-large/figure/73910087/jsw077f1.tif
https://depts.washington.edu/dbpeds/Screening%20Tools/ScreeningTools.html
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Measure 7: Philips Actiwatch 2 (Actigraphy) 
 
Participants are instructed to have their child wear the Philips Actiwatch 2 (i.e., 
“actigraphy” also referred to as “actigraph”) on their non-dominant hand continuously for 
a one-week period. During this one-week, participants should remove the actigraph if 
there is risk to damaging the device (e.g., bath-time, sports) or if their child needs a break 
(i.e., the child would like to not wear it for a time period that is documented in the Sleep 
Diary). If removing the actigraph, participants will be instructed to keep careful track of 
the device when it is not being worn. 
 
The Philips Actiwatch 2 has various features that are detailed on the Philips website: 
https://www.usa.philips.com/healthcare/product/HC1044809/actiwatch-2-activity-
monitor. These features include collecting various types of sleep data (e.g., sleep 
quantity), long-term battery life, etc. The device’s specifications can also be found using 
this link. Please see below for an image of what this device looks like: 
 
 
 
 
 

 

 
 
 
 
 

 

 

 

 

 

 

 

https://www.usa.philips.com/healthcare/product/HC1044809/actiwatch-2-activity-monitor
https://www.usa.philips.com/healthcare/product/HC1044809/actiwatch-2-activity-monitor
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Actigraphy Information for Parents 
Introduction 
As part of your child’s participation in the ABCs of SLEEPING study, your child will 
wear an “actigraph”. An actigraph is a small device worn like a watch. It is battery 
operated and has a motion detector called an accelerometer and a small computer chip 
inside.  
 
All actigraph files are encrypted and do not contain personal information. We will only 
use an identification number, actigraph serial number and the download date/time as 
identifiers. An actigraph does not contain a location tracking system (GPS).  
 
What information does the actigraph capture? 
When your child moves, those movements are recorded on the computer chip. The 
actigraph will estimate sleep based on movement. We will look at your child’s actigraphy 
recordings to determine when they were awake and asleep.  

 
Event Select button  
Press the “Event Select” button (silver button on the side of the 
actigraph) when your child is Down for the Night.  Hold the button 
down for 1 second. You will not hear a click or see a flash but the 
event will be marked by the actigraph. This will help us to match the 
actigraphy data and your Sleep Diary data.  
 
HOW TO WEAR THE ACTIGRAPH 
 

 The actigraph should be worn on your child’s least dominant hand (i.e., the hand 
not used to print/write with). So if your child is right-handed, he/she should wear 
the actigraph on their left wrist. The actigraph should NOT be worn on the ankle 

 Strap should be snug (but not tight) on your child’s wrist  
 It is important that the actigraph does not move around 
 If you are concerned about your child wearing the actigraph against their skin, 

you may place it on top of their sleeve  
 Actigraphs are expensive! Please make sure your child understands how to wear 

the actigraph and coach your child on how to treat and wear the actigraph  
 
When should the actigraph be worn?  

 The actigraph should be worn continuously all day and night (24 hours)  
 Remove the actigraph if in the shower, bath or pool. The actigraphy is water 

resistant but not waterproof 
 Actigraphs are durable for everyday use, but should not be worn when playing 

roughly or during rough physical sports where it might fall off  

 

Down for the Night is the time that your child is supposed to fall asleep  
(i.e., the time you want or expect your child to fall asleep) 
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 If the actigraph is removed for any length of time, it is very important that the 
times are recorded in your Sleep Diary 

 
Returning the actigraph 
We will let you know when to return the actigraph. It’s very important that you have 
completed 7 days of Sleep Diary and actigraph together. 
 

TROUBLE SHOOTING AND QUESTIONS 
 
Is the Actigraph set up for me? 
Yes. It is ready to be put on your child as soon as you receive it. The actigraph will 
automatically begin collecting information about your child’s sleep.  
 
My child or myself pressed the “Event Select” button multiple times 
Try to press this button only once. Coach your child to not press the button. However, 
pressing the button multiple times will not hurt the actigraph, but makes it harder for us 
to interpret the sleep data. 
 
I pressed the button at the wrong time 
Make a note of this in the Sleep Diary under “Additional Information”. Again, this does 
not hurt the actigraph, but makes it harder for us to interpret the sleep data; so try not to 
press it except at the requested times. 
 
My child is refusing to wear the actigraph! 
We understand that some children may find wearing the actigraphy to be strange and may 
refuse at first. Do your best to encourage your child to wear the actigraph. If it is itching 
or bothering your child, try placing it on top of a sleeve if your child is wearing the 
actigraphy on their wrist, or put it over a sock if your child is wearing on their ankle.  
 
My child accidently napped in the car and I’m not sure how to record this in the 
Sleep Diary?  
If your child doesn’t normally nap but fell asleep during the day, this should be recorded 
in the Sleep Diary. Please answer Yes to the question “Did your child nap?” and answer 
all the questions about naps.  In the “Additional Information” section, please note that the 
nap was accidental and in the car.  
 
The actigraph was taken off (e.g., shower, sports game, swimming etc.) and I forgot 
to put it back on! 
As soon as you remember, please put the actigraph on and record in the Sleep Diary for 
how long it was off and why. 

If you have any questions, please contact us at abcs@dal.ca. 
Thank you for your participation 

TIP!  
Set an alarm (e.g., phone, egg timer) when you take off the actigraph  

as a reminder to put it back on!  
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Appendix C 

Study 3 Measures 

Measure 1: Eligibility Questionnaire for Parents (EQ) 
 
Thank you for your interest in the ABCs of SLEEPING study. The first step is to make 
sure that you and your child meet the criteria to participate in the study. You will be 
asked to answer 14 questions that will take no more 5 minutes. All questions must be 
answered to determine eligibility to participate in this study. If you have more than one 
child, please complete the following questions thinking about the one child you would 
like to have involved in this study. [All screening questions are mandatory] 
 
14. Are you the legal and primary caregiver to the child who you would like to enroll in 

this study? [Yes/No] [Inclusion criteria - Yes response required] 
15. Is your child between 6 and 12 years old (i.e., has not turned 13 yet)? [Yes/No] 

[Inclusion criteria - Yes response required] 
16. Does your child have one of the following sleep problems relevant to this study? 

a. Does your child have problems falling asleep? (“Problems falling asleep” 
means lying awake in bed after lights out for an extended period of time (20 
minutes or more), calling out to parents, or getting out of bed. Some children 
may also cry at bedtime.) [Yes/No] 

b. Does your child have problems staying asleep? (“Problems staying asleep” 
mean frequent night-wakings and difficulty falling back to sleep after a night-
waking. This may also happen when children wake up their parents to get help 
falling back to sleep, or sneaking into their parents’ bed.) [Yes/No]  

c. Does your child have problems following bedtime routines? (“Problems 
following bedtime routines” means difficulty following parents’ requests, 
resistance to parents’ requests, difficulty following a schedule, needing 
constant reminders for each task during the bedtime routine, etc.) [Yes/No] 

[Inclusion criteria - Yes response required for any of the 10 a, b, or c] 
17. Do you live in Canada? [Yes/No] [Inclusion criteria - Yes response required] 

a. In which province/territory do you live? [Drop down menu of province and 
territories][Sample description factor - Not inclusion / exclusion criteria] 

b. What are the first 3 digits of your postal code? [Not inclusion / exclusion 
criteria] 

18. Do you have access to either a laptop, computer and/or tablet? [Yes/No] [Inclusion 
criteria - Yes response required] 

19. Do you have regular access to a smartphone that has an App-store (e.g., Apple or 
Android device)? [Yes/No] [Inclusion criteria - Yes response required] 
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20. Do you have regular access to a high-speed internet connection? [Yes/No] [Inclusion 
criteria - Yes response required] 

21. Do you have access to an email address that you regularly check? [Yes/No] [Inclusion 
criteria - Yes response required] 

22. Are you comfortable communicating in English for day-to-day tasks (e.g., listening to 
the news on the radio or watching TV, reading books, magazines, etc.)? [Yes/No] 
[Inclusion criteria - Yes response required] 

23. Has your child been diagnosed with a significant medical disorder that would impact 
sleep (e.g., Asthma causing night wakings, Cerebral Palsy)? [Yes/No] [Exclusion 
criteria – No response required to be eligible] 

24. Has your child been diagnosed with a significant mental health disorder (e.g., anxiety, 
depression), neurodevelopmental disorder (e.g., attention-deficit hyperactivity 
disorder, autism spectrum disorder) [Yes/No] [Exclusion criteria – No response 
required to be eligible] 

25. Has your child been diagnosed with a medically-based sleep disorder (e.g., sleep 
apnea) or do you have concerns about your child’s breathing while sleeping?  
[Exclusion criteria – No response required to be eligible] 

26. Does your child currently take medication to treat their sleep problems (i.e., improve 
their sleep)? Or medications for other purposes that currently impact their sleep (e.g., 
stimulant medication that has caused impact to your child’s sleep)? And would this be 
the case for the entire duration of the study (e.g., approximately 1.5 months)? 

 Yes, please specify [textbox] 
 No [Exclusion criteria – No response required to be eligible] 

 
16. How did you hear about The ABCs of SLEEPING pilot study? (Check all that apply) 

[Not inclusion / exclusion criteria]  
a. Google search 
b. Family doctor 
c. Pediatrician 
d. Psychologist 
e. Family member 
f. Friend 
g. Colleague 
h. National advertisement 
i. Local advertisement [If selected, text box appears:] 
j. Facebook 
k. Twitter 
l. Other [if selected, textbox appears to specify source] 
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Measure 2: Eligibility Questionnaire for Healthcare Providers (EQ) 
 
Thank you for your interest in the ABCs of SLEEPING study. The first step is to make 
sure that you meet the criteria to participate in the study by completing this short 
eligibility questionnaire. You will be asked to answer 4 questions that will take no more 5 
minutes or less. All questions must be answered to determine eligibility to participate in 
this study. 
[All screening questions are mandatory. HCPs must answer yes to all questions in order 
to be eligible to participate]. 
 
1.  Do you practice within Canada? Yes/no 
 
[No= ineligible] 
 
2. Are you a healthcare provider? Yes/no 
 
Please select what best describes your profession: 

 Physician 
> Family physician / general practitioner 
> Paediatrician 
> Paediatric subspecialist 
> Neurologist 
> Psychiatrist 

 Nurse 
 Clinical Psychologist 
 Social Worker 
 Occupational Therapist 

 
[No= ineligible] 
 
3. Is part of your practice seeing children aged 6-12 years that have sleep problems (e.g., 
have you seen school-aged patient/clients that have difficulties either falling asleep, 
staying asleep, and/or wake too early in the morning)? Yes/no 
 
[No= ineligible] 
 
4. Do you have access to a computer and email? Yes/No 
 
[No= ineligible] 
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Measure 3: Demographic Questionnaire for Parents (DQ) 
 
The following questions allow us to describe the children and their families who 
participate in the study. This will allow us to compare the families participating in our 
study to the general Canadian population. We never report on an individual’s data but 
rather we will report on group data (e.g. “On average the families who participated in this 
study had more/less children than the average”).  
 
30. How would you describe the community where you live?  

 Rural 
 Town 
 City under 500,000 people 
 City over 500,000 people 

 
31. How many children (biological, step, adopted or foster children) currently live in your 

home?  What are their ages and sex?  Children in joint custody should be included in 
the home of the parent where they live most of the time.  
[Drop down Menu: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10+children] 
[Textbox: Child’s age]  
[1-10 textboxes depending on # of children] 
[Radio Button: Boy, Girl, Other]  
[1-10 radio buttons depending on # of children]  

 
32. How many adults (who are not your children) currently live in your home? [Textbox]  
 
33. What is your relationship to your child who is participating in this study? 

 Biological Mother 
 Biological Father 
 Adoptive Mother 
 Adoptive Father 
 Step Mother 
 Step Father 
 Foster Mother 
 Foster Father 
 Grandmother 
 Grandfather 
 Other (please specify): [Textbox]  

 
34. Do you have a spouse or partner who lives in this home? 

 Yes [If Yes answer question 6. If No skip to Question 7.] 
 No 
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35. What is your spouse or partner’s relationship to the child participating in the study? 

 Biological Mother 
 Biological Father 
 Adoptive Mother 
 Adoptive Father 
 Step Mother 
 Step Father 
 Foster Mother 
 Foster Father 
 Grandmother 
 Grandfather 
 Other (please specify): [Textbox]  

 
36. What is your current marital status? 

 Single, never married 
 Legally married (and not separated)     
 Common-law relationship (Common-law refers to two people living together as a 

couple who are not legally married to one another) 
 Separated (but still legally married) 
 Divorced 
 Widowed 

 
37. What is the primary language spoken at home to the child participating in this study?  

(The primary language spoken is the one you use most often when speaking to your 
child.) 
 English 
 French 
 Both English and French 
 Other (please specify): [Textbox] 

 
38. Does your child speak any other languages (i.e., other than their primary language) on 

a regular basis at home? 
 English 
 French 
 Other (please specify): [Textbox] 

 
39. Of what country is your child a citizen? 

 Canada, by birth 
 Canada, by naturalization [whereby an immigrant is granted Canadian citizenship, 

under the Citizenship Act] 
 Other [Textbox] 
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40. What is the hand preference of your child? (Hand participant/subject uses 
predominately, not necessarily hand he/she writes with exclusively) 
 Left 
 Right 
 Both Hands 
 Unknown 

 
41. How would you best describe your child’s ethnic or cultural heritage? 

 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
42. How would you best describe your ethnic or cultural heritage? 

 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 
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43. What is the highest level of education you have ever attained in your lifetime?  Please 
select ONE: 
 Less than Elementary/Junior High School / High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Textbox] 

 
44. How would you describe your current employment status? 

 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self –employed 
 Homemaker 
 Other (Please specify) [Textbox] 

 
45. Which of the following best describes the hours you usually work? 

 Regular – daytime schedule or shift 
 Regular – evening shift 
 Regular – night shift 
 Rotating Shift (change from days to evenings to nights) 
 Split shift (A shift comprising of two or more separate periods of duty in a 

working day) 
 On call (A time period in which you are not at work, but must make yourself 

available to go in) 
 Irregular schedule (none of the above) 
 Other (Please specify) [Textbox] 

 
46. If you are currently employed (either part-time or full-time), what is the title of your 

position (e.g., Nurse, Carpenter, etc.) [Textbox] 
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47. Please estimate in which of the following groups your household income falls. (Stated 

as: Total Wages and Salaries, including commissions, bonuses, tips, taxable benefits, 
research grants, royalties, etc. before any deductions) 
 Under $5,000  
 $5,000 to $9,999 
 $10,000 to $14,999 
 $15,000 to $19,999 
 $20,000 to $29,999 
 $30,000 to $39,999 
 $40,000 to $49,999 
 $50,000 to $59,999 
 $60,000 to $79,999 
 $80,000 to $99,999 
 $100,000 to $124,999 
 $125,000 to $149,999 
 $150,000 and over 
 Prefer not to answer 

 
If you live with a partner/spouse, please complete questions 19-23.  If not, please skip to 
questions 24.   
 
48. What is the highest level of education your partner/spouse has ever attained in 

his/her lifetime?  
 Less than Elementary/Junior High School/High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Textbox] 
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49. How would you best describe your spouse’s/partner’s ethnic or cultural heritage? 
 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
50. How would you describe your partner/spouse’s current employment status? 

 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self –employed 
 Homemaker 
 Other (Please specify) [Textbox] 

 
51. Which of the following best describes the hours your partner/spouse usually work? 

 Regular – daytime schedule or shift 
 Regular – evening shift 
 Regular – night shift 
 Rotating Shift (Change from days to evenings to nights) 
 Split shift (A shift comprising of two or more separate periods of duty in a 

working day) 
 On call (A time period in which you are not at work, but must make yourself 

available to go in) 
 Irregular schedule (none of the above) 
 Other (Please specify) [Textbox] 

 
52. If your partner/spouse is employed (either part-time or full-time), what is the title of 

his/her position (e.g., Nurse, Carpenter) [Textbox] 
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The following questions refer to a biological parent who is not living in your house. 
Please complete these questions about your child’s other biological parent regardless of 
whether you live with someone else or if your child contact with his/her other biological 
parent on a regular basis. 
 
53. Please check below to determine if these following questions apply to your family: 

 My child’s other biological family lives with us in our home  
 My child's other biological parent has little/no contact with my child and I do not 

know this type of information  
 Although my child's other biological has contact with my child, I do not know this 

demographic    information about him/her 
 My child’s other biological parent does not live with us, but I can answer these 

questions about him/her 
 I don’t wish to share this information 

 
[If #4, then Q25-Q29 will appear] 
54. What is the highest level of education your child’s other biological parent has 

attained in his/her lifetime?  Please select ONE: 
 Less than Elementary / Junior High School / High school 
 Some High School 
 Completed High School (Or equivalent)  
 Some Trade, Technical or Vocational School, or Business College 
 Some Community College, CEGEP, or Nursing School 
 Some University 
 Diploma or Certificate from Community College, CEGEP, Nursing School or 

University 
 Diploma or Certificate from Trade, Technical or Vocational School, or Business 

College 
 Bachelors / Undergraduate Degree or Teacher's College (e.g., B.A., B.Sc., B.Ed.)  
 Master’s Degree (e.g., M.A., M.Sc., M.Ed.) 
 Degree in Medicine (M.D.), Dentistry (D.D.S., D.M.D.), Veterinary Medicine 

(D.V.M.), Optometry (O.D.) or Law (LL.B) 
 Earned Doctorate (e.g., Ph.D., D.Sc., Ed.D.) 
 Other (Please specify) [Text box] 

 
55. How would you describe your child’s other biological parent’s current employment 

status? 
 Full Time 
 Part Time 
 Unemployed 
 Retired 
 Student 
 Self-employed 
 Homemaker 
 Other (Please specify) [Text box] 
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56. If your child’s other biological parent is employed (either part-time or full-time), what 

is the title of their position? (e.g., Nurse, Carpenter) [Text box] 
 
57. How would you best describe your child’s other biological parent’s ethnic or 

cultural heritage? 
 White/Caucasian 
 Black (e.g., African, Haitian, Jamaican, Somali) 
 Aboriginal person [Drop down menu: First Nations, Metis, Inuk] 
 South Asian (e.g., East Indian, Pakistani, Punjabi, Sri Lankan) 
 Chinese 
 Filipino 
 Latin-American 
 Arab/West Asian (e.g., Armenian, Egyptian, Iranian, Lebanese, Moroccan) 
 South East Asian (e.g., Cambodian, Indonesian, Laotian, Vietnamese) 
 West Asian (e.g., Iranian, Afghan, etc.) 
 Korean 
 Japanese 
 Other (Please Specify) [Textbox] 

 
58. How much contact does your child have with his/her biological father/mother? 

 Daily 
 More than once per week 
 Once per week 
 A few times per month 
 Once per month 
 Less than once per month 
 Once per year 
 Less often than once per year (rarely has contact) 
 Never 
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Measure 4: Demographic Questionnaire for Healthcare Providers (DQ) 
 

The following questions allow us to describe the HCPs who participate in the study. This 
will allow us to compare participants in our study to the general Canadian population. We 
never report on an individual’s data but rather we will report on group data (e.g. “On 
average the HCPs who participated in this study had worked X years with children aged 6 
to 12 years”). This questionnaire will take approximately 5 minutes or less to complete. 

 
1. What is your sex?  

Prefer not to answer 
Male 
Female 

 
2. Please select your current profession?  

Physician 
 > Family physician / general practitioner 
 > Paediatrician  
 > Paediatric Subspecialist 
 > Neurologist 
 > Psychiatrist 
Nurse 
Clinical Psychologist 
Social Worker 
Occupational Therapist 
Allied health professional 

 
If you selected “Paediatric Subspecialist” or “allied health professional” 
please specify what type of physician or allied health professional, you 
are: [text box] 

 
3. What is your highest level of education obtained (e.g., MA, MSc, MSw, PhD, MD, 
MD/PhD, MD/MSc)?  

[open-ended] 
 
4. Are you licensed to practice within Canada? 
  Yes 
  No  
 
5. How many years have you been working professionally with children ages 6 – 12 
years-old?  
 

[Drop down – select number] 
 
 
6. From which of the sources listed below did you acquire your sleep-related 
knowledge?  
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You may select more than one response per row. If you feel that you would benefit from 
more training on a topic, please ALSO select "would like more training". 

No exposure or training on this topic 
At least some exposure or training from: 
Peer-reviewed journals/ practice guidelines/ textbooks 
Web resources for professionals 
Lectures/ grand rounds 
Workshops/ coursework (in person or on-line) 
Clinical placements (as trainee) 
Research involvement 
Consultation with colleagues 
Prefer not to answer 
Would like more training 

 
7. Do any of the following inform your understanding of sleep and behavioural sleep 
problems in school-aged children? You may select more than one answer.  

Magazines, books for the general public (i.e., written for non-health 
professionals) 
On-line resources for the general public (i.e., written for non-health 
professionals) 
Own experience as a parent 
Personal experience, other than as a parent (e.g., own sleep difficulties, 
family, friends) 
Other 
Prefer not to answer 

 
8. Please describe the practice area and in which you most frequently see children (aged 6 
-12) for sleep problems.  

Primarily health 
Primarily mental health 
Approximately evenly split between health/ mental health 

 
9. In your best estimate, what percent of patients in this setting have behavioural sleep 
problems, also known as insomnia (e.g., trouble falling asleep, trouble staying asleep, 
waking too early, not getting enough sleep)?  
 
Please note: this estimate may not be the same as the percent of children who actually 
receive sleep-related services (e.g., screening, assessment, treatment) in this setting. 

Less than 20% 
20-40% 
40-60% 
60-80% 
Greater than 80% 
Prefer not to answer 
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Measure 5: Parent Interview Script 
 

Parent Interview Introduction 
 
Before we get started, I’m going to review some housekeeping items with you briefly. Sound 
good? 
 
Okay! So as you know, my name is _____, and I am part of the research team examining the 
implementation of the ABCs of SLEEPING. Thank you for taking the time to answer some 
questions about the ABCs of SLEEPING smartphone app intervention. As a reminder, the 
purpose of this interview is to understand important factors about releasing the ABCs of 
SLEEPING smartphone app to the public. I will ask you questions about sleep smartphone 
applications in general, and then I’ll spend the majority of time asking questions about the ABCs 
of SLEEPING app. I’ll let you know what types of questions I’ll be asking as we go through. The 
length of time you can expect for this interview is a maximum of 30 minutes so there may be 
some instances where I may prompt you to move onto the next question, so that we are able to 
finish all questions within 30 minutes.  
 
There are no known risks or harms to participants by taking part in this study. Our aim for this 
study is that what we learn from these interviews will help make sleep interventions more widely 
accessible to parents and families of children. OK? 
 
Next, I will tell you about how the data will be handled. This interview will be audio recorded. 
We will not use any real names in our reports or publications from the interviews. All 
information you provide for this study will be kept confidential. These recordings will be stored 
securely at Dalhousie University and only study staff will have access. Recordings will be 
destroyed once the data analysis has been finalized. We may also use quotations from some 
interviews in publications, however they will be de-identified and there will be no reference to 
you or your child. You and your child will not be named in any reports or publications based on 
this research.  
 
So, the last housekeeping item - Your participation in the current study is voluntary and you may 
withdraw up until data analysis has begun. When data analysis is beginning, your individual data 
is no longer separable from the entire sample of participants. To withdraw from this study, you 
need to contact the study researcher. There are no risks involved with withdrawing from this 
study. 
 
Did you have questions after having reviewed the consent form? Do you have any questions 
about the interview in general?  
 
With all of this in mind, are you still interested in participating in the interview today?  
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With your consent, I will go ahead and start recording.  
[If participant consents, start recording] 
 
Prompts to move into next question: 

- Thank you for answering this question, I appreciate you sharing all of this information 
with me. Due to time restraints, I am going to move onto the next question. We can come 
back to this issue/question at the end of the interview if time permits. 

- Thank you for taking the time to answer this question. Because of the time constraint, I 
am going to have to move us along to the next question. 

 
 
 

Parent Interview 
 
I am going to ask you questions about three areas – the first being (1) what you think the 
demand is for the sleep apps and ABCs, then, (2) how you think ABCs of SLEEPING app 
can be used, and last, (3) barriers that would get in the way of using the ABCs of 
SLEEPING app. I’ll start off by asking some questions about apps more generally and then 
we will focus most of our time talking about the ABCs of SLEEPING app.   
 
If there is a question that you’re not sure how to answer, no problem, just answer the 
questions that you have experience with. Do you have any questions before I start? 
 
 
Before asking you about the ABCs of SLEEPING app, I have some questions about apps in 
general. 
 

1. Have you ever used apps to help yourself (not including the ABCs of SLEEPING 
app)? What about to help your child? 

a. If they do use apps: What kinds of apps have you used? And why? What are 
the top three apps you use? 

b. If no apps are used: Why is that?  
2. Have you ever tried looking for sleep apps (not the ABCs for SLEEPING app) for 

help with sleep problems? Was this for yourself or your child? 
a. If they do use apps: What kinds of apps have you used? Who for? For what 

reason? 
b. If no apps are used: Why is that?  

3. Have you ever had a sleep app recommended to you, and did you use the app? 
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ABCs of SLEEPING App 
 
Ok, now my questions will be specific to the ABCs of SLEEPING app.  
 
First, I would like to learn more about the demand for the ABCs of SLEEPING app.  

1. Do you think the ABCs of SLEEPING app should be available as an app for parents? 
Why? 

2. What type of demand do you see for this app? For example, who might want to use 
it? 

3. Do you see any benefits/ “pros” of using the ABCs of SLEEPING app when compared 
to other ways to receive treatment (e.g., face-to-face)? 

4. Do you see any downsides/ “cons” of using the ABCs of SLEEPING app when 
compared to other ways to receive treatment (e.g., face-to-face)? 

 
Now I will ask questions related to how and why parents would search and use the ABCs app 
(integration). 

1. At what stage of trying to help a child sleep better do you think this app would be best 
suited (e.g., before seeking out face-to-face intervention)? 

2. What approach do/would you take while searching for an app like the ABCs of 
SLEEPING? (E.g., Where do you look? Do you search the app store and/or internet, 
ask a friend and/or healthcare provider? Do you look up certain key words?) 

3. If you were searching for the ABCs of SLEEPING app in the App store to help your 
child’s sleep problems, what search terms would you use to find the app? 

4. If the ABCs of SLEEPING app was found in your search for sleep apps, would you 
download it? Why/Why not? What are some things that you take into consideration 
before doing so (e.g., cost, ratings)? 

5. What would you find appealing about this app? What would you find unappealing?  
6. What factors do/would you consider during your search? (E.g., Does it look nice? 

Does it look credible? Do you look at ratings?) Based on your experience with the 
app, what information is critical to convey to parents about this app? 

7. Would using the ABCs of SLEEPING everyday be feasible in your daily life? (i.e., 
regular check-ins, daily use of recommended sleep tips from the app)? 

a. If no: What would need to change/be different for that to be feasible?  
8. And how often did you use the ABCs app within the 1-month you had it? Can you 

describe how you used the app? 
9. As you know, it is important to keep an app up-to-date and available. To do this, there 

is a cost, and we are trying to figure out the best way to do this. There are three 
models that exist, there’s the 1-year subscription, one-time cost, or having a free basic 
version with the option to pay to unlock a premium version. What do you think of 
these options? 
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And last, I will now ask questions related to what barriers may prevent a parent from using the 
ABCs app (practicality). 

1. What barriers do you see getting in the way of using the ABCs of SLEEPING app? 
2. What facilitators do you see aiding the use of the ABCs of SLEEPING app? 

 
 
 
That wraps up my questions - Is there any other information you would like to share about the 
ABCs of SLEEPING app (e.g., feedback)? 
 
Thank you for answering all of these questions!  Your answers will help us understand how best 
to get the ABCs of SLEEPING app to parents in the future. 
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Measure 6: Healthcare Provider Interview Script 
 

HCP Interview Introduction 
 
Before we get started, I’m going to review some housekeeping items with you briefly. Sound 
good? 
 
Okay! So as you know, my name is _____, and I am part of the research team examining the 
implementation of the ABCs of SLEEPING. Thank you for taking the time to answer some 
questions about the ABCs of SLEEPING smartphone app intervention. As a reminder, the 
purpose of this interview is to understand important factors about releasing the ABCs of 
SLEEPING smartphone app to the public. I will ask you questions about sleep smartphone 
applications in general, and then I’ll spend the majority of time asking questions about the ABCs 
of SLEEPING app. I’ll let you know what types of questions I’ll be asking as we go through. The 
length of time you can expect for this interview is a maximum of 30 minutes so there may be 
some instances where I may prompt you to move onto the next question, so that we are able to 
finish all questions within 30 minutes.  
 
There are no known risks or harms to participants by taking part in this study. Our aim for this 
study is that what we learn from these interviews will help make sleep interventions more widely 
accessible to healthcare providers and families with children. OK? 
 
Next, I will tell you about how the data will be handled. This interview will be audio recorded. 
We will not use any real names in our reports or publications from the interviews. All 
information you provide for this study will be kept confidential. These recordings will be stored 
securely at Dalhousie University and only study staff will have access. Recordings will be 
destroyed once the data analysis has been finalized. We may also use quotations from some 
interviews in publications, however they will be de-identified and there will be no reference to 
you. You will not be named in any reports or publications based on this research.  
 
So, the last housekeeping item - Your participation in the current study is voluntary and you may 
withdraw up until data analysis has begun. When data analysis is beginning, your individual data 
is no longer separable from the entire sample of participants. To withdraw from this study, you 
need to contact the study researcher. There are no risks involved with withdrawing from this 
study. 
 
Did you have questions after having reviewed the consent form? Do you have any questions 
about the interview in general?  
 
With all of this in mind, are you still interested in participating in the interview today?  
 
 
 
 
 



 

 

 

244 

With your consent, I will go ahead and start recording.  
[If participant consents, start recording] 
 
Prompts to move into next question: 

- Thank you for answering this question, I appreciate you sharing all of this information 
with me. Due to time restraints, I am going to move onto the next question. We can come 
back to this issue/question at the end of the interview if time permits. 

- Thank you for taking the time to answer this question. Because of the time constraint, I 
am going to have to move us along to the next question. 

 
 
 

HCP Interview 
 
I am going to ask you questions about three areas – the first being (1) what you think the 
demand is for sleep apps and the ABCs of SLEEPING among healthcare providers, then, 
(2) how you think ABCs of SLEEPING app can be searched for and recommended, and 
last, (3) barriers that would get in the way of recommending the ABCs of SLEEPING app. 
I’ll start off by asking some questions about apps more generally and then we will focus 
most of our time talking about the ABCs of SLEEPING app.   
 
If there is a question that you’re not sure how to answer, no problem, just answer the 
questions that you have experience with. Do you have any questions before I start? 

 
 

 
Before asking you about the ABCs of SLEEPING app, I have some questions about apps in 
general. 
 

1. Have you ever recommended apps for families to use for treatment (not including 
sleep apps)?  

a. If they do recommend apps: What kinds of apps have you recommended? 
And why? What are the top three apps you recommend? 

b. If no apps are recommended: Why is that?  
2. Have you ever tried looking for sleep apps (not the ABCs for SLEEPING app) to 

recommend for help with sleep problems?  
a. If they do recommend apps: What kinds of apps have you recommended? 

Who for? For what reason? 
b. If no apps are recommended: Why is that?  
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ABCs of SLEEPING App 
 
Ok, now my questions will be specific to the ABCs of SLEEPING app.  
 
First, I would like to learn more about the demand for the ABCs of SLEEPING app.  

1. Do you think the ABCs of SLEEPING app should be available as an app for parents? 
Why? 

2. What type of demand do you see for this app? For example, who might want to use 
it? 

3. Do you see any benefits/ “pros” of recommending the ABCs of SLEEPING app when 
compared to other ways to receive treatment (e.g., face-to-face)? 

4. Do you see any downsides/ “cons” of recommending the ABCs of SLEEPING app 
when compared to other ways to receive treatment (e.g., face-to-face)? 

 
Now I will ask questions related to how and why healthcare providers would search and 
recommend an app. 
(integration). 

1. At what stage of trying to help a patient/client sleep better do you think app would be 
best suited (e.g., before trying more intensive approaches like specific behavioural 
interventions or medication)? 

2. What approach do/would you take while searching for an app like the ABCs of 
SLEEPING? (E.g., Where do you look? Do you search the app store and/or internet? 
Ask a colleague? Do you look up certain key words?) 

3. If you were searching for the ABCs of SLEEPING app in the App store to help with 
your patient/client’s sleep problems, what search terms would you use to find the 
app? 

4. If the ABCs of SLEEPING app was found in your search for sleep apps, would you 
download it? Why/Why not? What are some things that you take into consideration 
before doing so (e.g., cost, ratings)? 

5. What factors do/would you consider during your search? (E.g., Does it look nice? 
Does it look credible? Do you look at ratings?)  

6. Based on what you have seen with the app, what information is critical to convey to 
parents about this app? 

7. What would you find appealing about this app? What would you find unappealing? 
8. From your perspective, would recommending the use of the ABCs of SLEEPING 

everyday be feasible for families? (i.e., regular check-ins, daily use of recommended 
sleep tips from the app)? 

b. If no: What would need to change/be different for that to be feasible?  
c. How often do you think patients/clients would use the app? 

9. As you know, it is important to keep an app up-to-date and available. To do this, there 
is a cost, and we are trying to figure out the best way to do this. There are three 
models that exist, there’s the 1-year subscription, one-time cost, or having a free basic 
version with the option to pay to unlock a premium version. What do you think of 
these options? 
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And last, I will now ask questions related to what barriers may prevent you from recommending 
the ABCs of SLEEPING app (practicality). 

1. Are there any factors that would make it hard for you to recommend a smartphone 
app (i.e., barriers)? 

2. Are there any factors that make it easy for you to recommend a smartphone 
application (i.e., facilitators)? 

 
 
That wraps up my questions - Is there any other information you would like to share about the 
ABCs of SLEEPING app (e.g., feedback)? 
 
Thank you for answering all of these questions!  Your answers will help us understand how best 
to get the ABCs of SLEEPING app to healthcare providers and to parents in the future. 
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