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Summary 

Project title: A brief parent-based intervention to improve sleep for children with attention 

deficit hyperactivity disorder 

 

Aim and Objectives: 1) To improve sleep problems, and daytime symptoms and functioning 

in children with ADHD through a brief parent-based intervention; 2) To evaluate whether this 

programme is helpful for parents of ADHD children to learn ways of managing their child’s 

sleep problems and whether it is effective in improving parental distress. 

 

Project Plan: The programme involved two one-to-one consultation sessions and one 

telephone follow-up with the trained clinicians, during which parents were provided with 

sleep education and behavioural strategies of managing their child’s sleep problems. All the 

study participants were assessed at baseline, 2-week post intervention, and 3-month post 

intervention.  

 

Target Group: Children aged 5-12 years with ADHD and parent-reported sleep problems 

 

Expected and Actual Outcome/Response: Sixty eligible families were recruited and 43 

(72%) completed the intervention. There was a significant improvement in the child’s sleep 

after the intervention. In addition, the programme resulted in a significant improvement in the 

child’s daytime behaviours, particularly attention problems and externalizing symptoms at 

3-month follow-up. There was no significant change in parental stress after intervention. 

Families participated in this programme provided high satisfaction ratings after intervention. 
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Benefits Derived: Participating ADHD children benefited from this programme with 

improved sleep and daytime behaviours (externalizing symptoms and attention problems).  

 

Extent of Objectives Achieved: This project achieved both objective 1 and 2 by providing an 

efficacious parent-based sleep-focused intervention to children with ADHD and comorbid 

sleep problems. 

 

Conclusions/Implications: This brief parent-based behavioural sleep intervention is 

effective in ADHD children with sleep problems, resulting in a significant improvement in 

clinical outcomes and high parental satisfaction. Our findings supported the feasibility, 

acceptability and efficacy of a parent-based behavioural sleep intervention for children with 

ADHD and comorbid sleep problems. 
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Introduction 

Attention deficit hyperactivity disorder (ADHD) is the most common neuropsychiatric 

disorder with childhood onset,1 affecting approximately 5% of children and adolescents 

worldwide,2 and 3.9% in Hong Kong.3 It is characterized by the impairments associated with 

inattention, impulsivity, and/or hyperactivity. At least one comorbid psychiatric disorder is 

present in 87% of children with ADHD.4 Among the array of comorbidities, sleep problems 

and the associated impairments have long been recognized as one of the most common issues. 

Sleep problems have been reported in 25-73% of children with ADHD.5-7 In the studies based 

on the subjective report, up to 50% of the parents have noted sleep difficulties in their child 

with ADHD. Local data also indicated that non-medicated ADHD children experienced 

significantly more sleep difficulties than normally developing children.6 Despite the high 

prevalence of sleep problems found in children with ADHD, there is no specific guideline for 

the management of insomnia in this population.8 Hence, there is an imperative need to explore 

effective sleep intervention in the context of the routine clinical management of ADHD. 

Impacts of sleep problems in ADHD children 

The impacts of sleep problems on ADHD children can be far-reaching. Presence of sleep 

problems ranging from mild to severe predicts lower psychosocial functioning even after 

controlling for other potential confounders, including demographic characteristics, 

comorbidities, and severity of ADHD symptoms.9 Moderate-to-severe sleep problems are 

strongly associated with the severity of ADHD symptoms and impaired physical wellbeing of 

the child.7 Furthermore, due to the high prevalence of comorbidity in ADHD, sleep problems in 

ADHD may also be associated with comorbid externalizing or internalizing problems. 
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Moreover, parents with an ADHD child with comorbid sleep problems are 2.7 times more 

likely to be clinically depressed, stressed, or anxious.6 

Sleep-focused treatments for sleep problems in ADHD 

Several factors may underlie the complex and multidirectional relationship between sleep and 

ADHD, in which poor sleep hygiene has been found to be a significant contributor. A previous 

study has shown that sleep problems in ADHD are generally behavioural in nature, primarily 

occurring at or around sleep onset.7 Behavioural interventions have been found to be effective 

in managing sleep problems in children in the general population,10 as well as in children with 

special needs (e.g. those with neurodevelopmental disorders).11-13 A few studies conducted in 

the Caucasian populations reported positive results following sleep-focused intervention in 

ADHD children experiencing sleep problems.14 However, there were some limitations in these 

studies, including small sample size,15 and use of relatively brief measures for assessing the 

changes of behavioural and emotional symptoms.16 In addition, it remained inclusive whether 

the treatment effect could sustain over time. Hence, there are both theoretical and pragmatic 

needs to evaluate the efficacy of parent-based behavioural sleep intervention in the local 

context. 

 

In this proposal, we aimed to conduct an intervention programme for the families with a child 

(aged 5-12) with ADHD and comorbid sleep problem. Eligible families were recruited from 

the local community and child psychiatric service. The changes of the child’s sleep and 

daytime behaviours were considered as the performance indicators of this programme. We 

expected that this parent-based behavioural sleep intervention would improve sleep in children 

with ADHD, which in turn could improve the child's daytime behaviours. 
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Aim and Objectives 

The aim of this project was to support and provide parents with the necessary knowledge and 

skills in dealing with specific sleep problems encountered by children with ADHD through a 

brief parent-based intervention. The project objectives included: 1) to improve sleep problems, 

and daytime symptoms and functioning in children with ADHD through a brief parent-based 

intervention; 2) to evaluate whether this brief parent-based intervention programme was 

helpful for parents of ADHD children to learn ways of managing their child’s sleep problems 

and whether it was effective in improving parental distress. 

Project Plan 

Study participants & procedure 

Participants were recruited from three channels. 1) Families with an ADHD child attending the 

local child and adolescent psychiatric service clinic of Alice Ho Miu Ling Nethersole Hospital 

who met the inclusion criteria were invited to take part in the study by the attending 

psychiatrists. Community samples were recruited 2) by sending invitation letters to the 

teachers in charge of coordinating services to cater students with special educational needs in 

the local schools, and 3) by approaching the parental self-help groups and non-governmental 

organizations (see the example of advertising poster in Appendix 1). Ethical approval was 

obtained from the Human Research Ethics Committee (Reference no: EA1903023) at the 

University of Hong Kong and Joint Chinese University of Hong Kong-New Territories East 

Cluster Clinical Research Ethics Committee (Reference no: 2016.549). 
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As this study aimed at targeting sleep problems despite adequate pharmacotherapy to control 

ADHD symptoms, the usual prescribed medications such as Ritalin, Strattera and Concerta 

were allowed during the study period.  

• The potential interested parents were contacted via phone to undergo a brief assessment to 

ascertain the presence and severity of sleep problems of their child. Taking reference from 

the study conducted by Sung, Hiscock & Sciberras,7 parents were asked in the phone 

screening interview whether their child had experienced sleep problems, such as difficulty 

initiating and/or maintaining sleep, waking earlier than desired, and bedtime resistance, in 

the past four weeks. If affirmative, they were asked to rate the severity of the problem as 

mild, moderate, or severe. Families that reported their child had moderate to severe sleep 

problems were subsequently invited to a face-to-face clinical interview.  

• Further face-to-face semi-structured clinical interview was conducted with the parent(s): 

(1) to ascertain the diagnosis of ADHD and to screen for any comorbidities presented in 

their child using the Diagnostic Interview Schedule for Children – Version-IV (DISC-IV), 

and (2) to introduce the programme to the parents. For those eligible families, they were 

asked to complete a battery of questionnaires on their child’s sleep, ADHD symptoms and 

functioning as well as parental stress. 

• All the participating families provided informed consents for taking part in this study. 

• Throughout the study, the families continued their regular clinical follow-ups for the 

prescription of medication for ADHD. The parents were advised not to cease the 

medication or change the types and doses of their children’s medication unless it was upon 

their psychiatrists’ advice. 

• All the study participants were assessed at baseline, at 2-week post intervention, and at 

3-month follow-up.  
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Interventions 

Trial interventions were provided by the trained clinicians at the child psychiatric clinic of 

Alice Ho Miu Ling Nethersole Hospital and the Sleep Research Clinic and Laboratory of the 

University of Hong Kong. Both intervention locations were available upon the participants’ 

preference. The intervention involved two fortnightly face-to-face individual consultation 

sessions and one telephone follow-up.  

 

The first session (1.5 hours) provided to the parents involved: (1) a thorough assessment of the 

nature of the child’s sleep problem, followed by (2) the provision of sleep-related 

psycho-education about normal sleep based on the child’s developmental level, sleep hygiene, 

specific strategies to tackle the problematic sleep-related behaviours in children, and (3) 

collaborative goal setting and the development of management plan tailored to the child’s sleep 

problem for the next two weeks. The goals of the intervention were to address parent’s primary 

concerns about their child’s sleep and might include the components such as reducing bedtime 

resistance, co-sleeping, sleep latency, duration of night-time wakings, difficulties in waking up, 

as well as optimising sleep duration, depending on the child’s presentation of the sleep 

problems.17 Examples of the strategies used in the programme included bedtime fading for 

managing delayed sleep onset, which consisted of temporarily setting the child’s bedtime later 

and then gradually bringing it forward whilst keeping a fixed rise time. Parents were also asked 

to complete a sleep diary to monitor their child’s sleep patterns in the subsequent two weeks. 

The second session (45 mins) involved a review of the sleep diary and a reinforcement of 

learned strategies, and focused on problem-solving to tackle any issues that have emerged from 

implementing the behavioural strategies at home. Written materials were also distributed to the 

parents who participated in this intervention programme. The materials included the 

psychoeducation about normal sleep in children, and the tips about healthy sleep hygiene 
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practices and a summary of specific strategies for managing sleep problems in children with 

ADHD (see Appendix 1 for the example of the educational booklet distributed to the parents). 

Each face-to-face session was video-taped with the consent of the families to ensure that the 

consultations delivered have adhered to the protocol and information provided was accurate 

and clear. A follow-up phone call was made two weeks after the second consultation session to 

provide the parents with an opportunity to ask any further questions and to consolidate learned 

strategies and further troubleshoot.  

Measurements 

Children’s Sleep Habits Questionnaire (CSHQ) – Parent-report 18 

CSHQ is a validated 50-item parent-report measure of difficulties initiating and maintaining 

sleep over past week in children of age 4-12 (Cronbach’s Alpha = 0.79). The CSHQ yields 

both a total score and eight subscale scores, including bedtime behavior, sleep onset, sleep 

duration, anxiety around sleep, night wakings, parasomnias, sleep-disordered breathing, and 

daytime sleepiness. Items are rated on a three-point scale from “rarely” to “usually,” and 

scores range from 33 to 99 for the total score. The validated Chinese version of this scale was 

used in this project.19 A total sleep disturbance score on CSHQ greater than 41 was adopted as 

the cut off for identifying children with clinical sleep problems according to the previous 

research. 

 

Strengths and Weaknesses of ADHD Symptoms (SWAN) – Parent-report 

The Chinese version of SWAN rating scale is an 18-item questionnaire for the assessment of 

ADHD symptoms, validated locally for the Chinese children in Hong Kong.20 Parents are 

asked to compare the child’s inattention and hyperactivity behaviours with the children of the 

same age using a 7-point scale. Scores range from -3 (far better than peers) to +3 (far worse 
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than peers), with 0 denoting average behaviours. The scale has been shown to have excellent 

internal consistency (Cronbach’s Alpha = 0.90), good test-retest reliability, and good 

discriminant validity in differentiating ADHD clinic sample from the community sample. 

 

Children Behaviour Checklist (CBCL) – Parent-report 

CBCL is a validated 118-item measure assessing children’s emotional and behavioural 

problems including eight syndromes (i.e., aggressive behaviour, anxious/depressed, attention 

problems, rule-breaking behaviour, social problems, somatic complaints, thought problems, 

and withdrawn/depressed) and two factors (i.e., internalizing and externalizing problems).21 

The validated Chinese version of CBCL was used.22 

 

Parental Stress Index – Short Form (PSI-SF) 

PSI-SF is a validated 36-item measure designed to assess parental distress, parent-child 

dysfunctional interaction, and difficult child (Cronbach’s Alpha = 0.81).23 The Chinese version 

of PSI-SF was used in this project.24 

 

Other measures 

A brief questionnaire was used to collect socio-demographic information about the child and 

his/her family, such as parental educational level and occupational status, and monthly family 

income. An evaluation survey designed specifically for this project was used to collect 

qualitative feedback from the parents on their perceived usefulness of the intervention (see 

Appendix 3). 

Target Group 

Families with a child who met the following study criteria were recruited into this study: 



 12 

Inclusion criteria: 

1.         Aged 5-12 years old; 

2.         With a diagnosis of ADHD (any subtype) as ascertained by Diagnostic Interview 

Schedule for Children Version IV (DISC-IV); 

3.         With parent-reported sleep problems. 

Exclusion criteria: 

1.         Children with a serious medical condition (e.g. severe cerebral palsy) or intellectual 

disability (IQ<70); 

2.         Children with a neurological and/or medical condition that may lead to disordered 

sleep; 

3.         Children who are already receiving specialized help for their sleep from a psychologist 

or at a specialized sleep clinic; 

4.         Suspected clinical sleep disorders (e.g. obstructive sleep apnea, OSA) that may 

potentially contribute to a disruption in sleep continuity and quality, as assessed by the 

Children’s Sleep Habits Questionnaire (CSHQ).  

 

Statistical Analysis 

Sample size calculation 

The primary outcome in this project was the parental report of the child’s sleep (e.g. as 

measured by CSHQ). A previous study on the parent-based sleep intervention has reported an 

effect size of 0.6 based on the measure of CSHQ at 6-month follow-up.25 This would require 39 

families in order to achieve 95% power at the two-sided 5% level of significance. To allow for 

35% loss to follow-up, our planned sample size was 60 families. 
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The primary outcomes were CSHQ (the severity of child’s sleep symptoms based on parental 

report, as a measure of intervention efficacy), SWAN and CBCL. Secondary outcomes 

included PSI-SF and the parents’ qualitative feedback about the programme. Chi-square 

analysis and independent t-test were used to compare baseline characteristics between the 

families who completed the intervention and those dropouts. Treatment effect on the outcome 

variables were analysed using repeated-measures analysis of variance (ANOVA). Post hoc 

Bonferroni analyses were performed for all the measures when significant within-group 

differences were found. Cohen’s d was used to calculate the effect size. A Cohen’s d of 0.2 

indicates a small effect, d = 0.5 indicates a medium effect, and d = 0.8 indicates a large effect 

size. All the tests were based on a 0.05 level of significance. All the statistical analyses were 

performed using Statistical Package System Software (SPSS) Version 24.0. 

Outcome/Response 

A total of 75 families that met the study criteria were recruited into this study. Figure 1 shows 

the flowchart of the study. Fifteen participants dropped out after baseline assessment due to 

various reasons (e.g. too busy to attend the treatment sessions due to other commitments, 

changed mind/no longer interested in the programme). A total of 60 families received the 

intervention, in which 43 (72%) completed the whole intervention programme (two 

face-to-face consultation sessions + one telephone follow-up consultation). Of 43 families 

who completed the intervention, 38 completed the post-treatment 2-week follow-up 

assessment and 27 completed the 3-month follow-up assessment. Baseline characteristics of 

the sample are detailed in Table 1. There were no significant differences in age, gender, 

baseline CSHQ total disturbance score between child participants who completed the 

intervention and those who did not (Table 2).  
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Child’s sleep and psychopathology outcome measures and parental stress measure are shown 

in Table 3. Pairwise comparisons of child’s sleep and daytime behaviours and parental stress 

between baseline, post-intervention and follow-up are presented in Table 4. The results of 

repeated-measures ANOVA showed that there was a significant change in CSHQ total 

disturbance score (p<0.001), where CSHQ total disturbance score was significantly reduced 

from baseline to post-intervention assessment (Cohen’s d = 0.74), whilst there was no 

significant difference between post-intervention and 3-month follow-up. In terms of CSHQ 

subscales, sleep onset delay, sleep duration and parasomnias all showed significant reduction 

after intervention (p<0.001, p=0.02, and p<0.001 respectively), and the improvements of sleep 

onset delay and sleep duration were maintained at the 3-month follow-up as compared to 

baseline (p=0.01 and p=0.02, respectively). 

 

Whilst there was no significant difference in the CBCL total score between baseline and 

post-intervention (p=0.228), the CBCL total score decreased significantly at 3-month 

follow-up (mean ± SD: 60±11.62) compared to baseline (64.73±8.8), p=0.008, Cohen’s d = 

0.41. The scores for attention problem and externalizing symptoms as measured by CBCL also 

decreased significantly at 3-month follow-up compared to baseline (p=0.02 and p=0.022. 

respectively). Whilst there was a trend improvement in PSI score, the differences between the 

three assessment timepoints did not reach a statistical significance. 

  

In the current study, treatment completion rate was 72%, as compared to the typically reported 

completion rate (<66%) for face-to-face interventions for children with mental health 

problems.26 Families were asked for feedback at the post-intervention assessment by 

responding to thirteen questions specifically designed to evaluate the programme. Items 1 to 4 

on sleep-specific outcomes were rated on a scale from 1 (strongly agree) to 5 (strongly 

disagree). Items 5 to 7 on intervention design were rated on a scale from 1 to 5, with 1 
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representing “too much/long”, 3 representing “just right”, and 5 representing “too little/short”. 

Items 8 to 13 on intervention content, their own participation level, and their general 

satisfaction were rated on a scale from 1 (strongly agree) to 5 (strongly disagree). Descriptive 

statistics presented in Table 5 indicated that families generally provided high satisfaction 

ratings towards the programme. Parents also responded to three open-ended questions; 

representative responses are included in Table 5. 

Discussion 

This study examined the effects of a brief parent-based sleep intervention on ADHD children’s 

sleep, daytime symptoms and daily functioning, as well as parental stress. The intervention 

resulted in an improvement in sleep symptoms, such as sleep onset delay as well as sleep 

duration in children with ADHD. These improvements were noted at post-intervention and 

were maintained at follow-up (3 months after intervention). In terms of child psychopathology, 

externalizing symptoms (i.e., behaviours) and attention problems were found to be 

significantly improved three months after intervention. As for parents, their stress symptoms 

were not significantly reduced, albeit a trend for improvement following intervention. 

 

Our study showed that a parent-based behavioural intervention is effective in improving sleep 

problems in children with ADHD, which were in line with the previous research. For instance, 

Keshavarzi et al.16 delivered a 12-week sleep-training program to ADHD children aged 8–13 

years, and found that such an intervention led to a significant improvement in parent-reported 

sleep, psychological functioning, and social relationship with family and peers in children with 

ADHD. Our results showed that the effect sizes for the improvements of sleep were medium 

to large, and were comparable to those from previous studies on the behavioural intervention 

for insomnia in school-aged children with ADHD (e.g. Corkum et al.15). In particular, our 
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results showed that the intervention improved parent-reported sleep onset latency and sleep 

duration in ADHD children, and the treatment effects were durable at 3-month follow-up. 

These findings suggested that this brief parent-based behavioral sleep intervention could be a 

promising approach to improve sleep with sustained effects over time in children with ADHD.  

 

Beyond the sleep outcomes, the intervention also led to a significant improvement in the 

child’s daytime symptoms, particularly externalizing behaviours and attention problems, both 

with small-to-medium effect size. In a previous randomized controlled trial of a sleep 

intervention programme delivered using a distance delivery model (via written manual with 

weekly telephone support) for parents of school-aged children with and without ADHD, not 

only sleep problems but also psychosocial functioning in terms of both internalizing and 

externalizing were found to improve after the intervention and at 6-month follow-up.15 Taken 

together, the current findings provided some evidence to support the hypothesis that daytime 

symptoms and behavioural problems could be ameliorated in ADHD children via improving 

their sleep. Nonetheless, a longer-term follow-up may be needed to further investigate the 

effect on the changes of psychopathological symptoms in relation to sleep in ADHD children. 

 

Our study also supported the feasibility and acceptability of a brief parent-based intervention 

for sleep problems in ADHD children. For the sleep-specific outcomes, parents generally 

agreed that the programme improved their sleep knowledge, increased their understanding 

about how to handle their child’s sleep problems, and improved their child’s sleep as well as 

their own sleep. Parents also agreed that the length, frequency and content of the intervention 

sessions were acceptable, with a high rate of overall satisfaction. Most of the parents were 

willing to recommend this intervention programme to others and were willing to participate in 

the similar studies in future. The feasibility of this intervention was also supported by the 
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satisfactory completion rate, with 72% participants completing the overall intervention 

programme. 

 

Nonetheless, the response rate at 3-month follow-up assessment was modest (45%), which 

was consistent with the figures reported in the previous studies of similar kind (e.g. 

face-to-face psychosocial interventions in children). For example, the response rate in some 

studies was as low as 30%.27-30 As such, the findings on the sleep problems and daytime 

problems in ADHD children at 3-month follow-up should be interpreted with cautions as it is 

possible that those parents who were more engaged with the project were more likely to 

return for the 3-month follow-up assessment. There may be some reasons for the low 

response rate at 3-month follow-up. All the assessments at baseline, at post-intervention, and 

at 3-month follow-up were administered face-to-face in this project. It is possible that some 

participants who have completed the intervention might consider completing additional 

face-to-face assessment at 3-month follow-up as redundant. It is recommended that future 

similar projects consider conducting the project evaluation by non-face-to-face means so as to 

facilitate families’ participation and increase response rate (e.g. through phone calls, online 

questionnaires, or mobile phone APP). In addition, the psychosocial problems among ADHD 

children and the parents’ concurrent commitments for their child (e.g. taking their child for 

other appointments) may have affected the adherence for the parents to complete the 

follow-up of the project. Some proactive strategies to enhance participant adherence are 

recommended for the future studies, including between-session communication via different 

means (e.g. telephone calls, email and text reminders), motivational enhancement therapies 

(e.g. pre-treatment motivational interviewing), and ongoing therapeutic support (e.g. timely 

problem solving and encouragement). Further research with modified project plan may be 

needed to investigate the effects of this brief parent-based intervention on the changes of 

psychopathological symptoms in the long-term. 
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The strengths of this study included the generalizability of the results in the clinical settings, 

because ADHD children were recruited into this study regardless of their comorbidities and 

concurrent prescription of the ADHD medication. The sample characteristics of this study 

reflected the range of children presented to the child psychiatric clinic as well as in the local 

community. In addition, the ADHD diagnosis was stringently assessed and confirmed by a 

validated structured interview. Moreover, validated measures were used for child and parental 

outcomes. 

 

To summarise, this brief parent-based intervention enhanced parents’ and child’s awareness 

of healthy sleep and lifestyles, by providing psychoeducation about sleep science, including 

the information about the basic physiology of sleep and normal development of sleep across 

the lifespan, especially in children, as well as the information about healthy sleep habits. 

Moreover, this project provided the participating families with the knowledge of good sleep 

hygiene practices (e.g. regular sleep schedule, consistent bedtime routine), and empowered 

the parents and equipped them with different strategies to manage their child’s sleep 

problems (e.g. bedtime fading, stimulus control), with the aims to help them to change 

maladaptive sleep behaviours, and adopt healthy sleep practices and lifestyle. To this end, the 

participating families were generally found to have benefited from this project with increased 

sleep knowledge in parents and improvement in sleep as well as daytime behaviours and 

functioning in their child. 

Implications for future research 

Different formats of intervention may be considered in the future studies to improve treatment 

uptake and the efficiency of treatment delivery. As Corkum15 has argued, traditional 
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approaches to service delivery are time-consuming for both health professionals and parents. 

Parents in this study have also suggested that scheduling conflicts and travel distance from 

home are important factors that influenced their overall satisfaction with an intervention, 

especially given their children’s tight schedules with heavy academic workload, multiple 

appointments and extra-curricular activities. In such cases, a web- or phone-based intervention 

could be considered. Additionally, if this intervention was to be implemented on a larger scale, 

the efficacy of a group-based intervention format could be tested as a way to shorten waiting 

lists and reduce costs. 

 

Another area to be considered for future research is the family dynamics and relationships in 

ADHD children. Family dynamics and relationships are important factors that could have an 

impact on one’s sleep and mental health throughout the lifespan, particularly during 

childhood and adolescence.31 Troubled family relationships may result in significant distress 

in children and have been linked to a variety of difficulties including impaired social and 

cognitive functioning that could further influence the child’s sleep.32 A possible area of future 

research work is to explore the association of sleep and mental health with environmental and 

family factors in ADHD children. 

 

Limitations 

Several limitations should be considered when interpreting the findings. First, although 72% of 

the participants (43/60) completed the intervention, the follow-up rate at the post-treatment 

3-month was modest (45%). Lost to follow-up could potentially bias the outcome evaluation in 

this study, making it difficult to have an unbiased estimate of the long-term treatment effects. 

As mentioned above, there is a need to consider various strategies to improve follow-up rate in 



 20 

future studies. Second, the sample size was moderate, which limited our power to run 

sub-group analyses. For example, whether certain sub-group of participants with particular 

characteristics (e.g. younger, more severe insomnia) were more likely to respond to this 

treatment remained untested. Third, there was a lack of a control group for comparison, which 

limited our current analysis to within-group comparison. Also, the outcome ratings were 

completed by parents themselves, who might be biased by the expectation effects. Parental 

ratings could be potentially influenced by their own feelings and expectations towards the 

intervention. In the present project, nonetheless, we used well-established and validated 

questionnaires and tools to assess the essential aspect of sleep and daytime functioning in 

ADHD children. Furthermore, objective sleep measures, such as actigraphy and 

polysomnography, were not included in this study. Whilst we used CSHQ, a well-validated and 

the most commonly used tool in the paediatric sleep research, as one of the main outcome 

measures in this project, retrospective self-report of sleep problems in this project could be 

potentially subject to reporting bias.  

Implications of the Activities 

Given the significant negative impacts of sleep problems on child’s development, the current 

study showed that a brief parent-based behavioural intervention could be a promising approach 

in managing sleep problems in ADHD children in the local context, with good clinical 

outcomes and high parental satisfaction. 

Dissemination of Project Information 

Conference talk: 

Li SX, Behavioural Intervention for Paediatric Insomnia – A Focus on Special Populations. 

Invited talk in the Neurodevelopmental Conference - Sleep Problems in Children with 
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Neurodevelopmental Problems, organized by The Hong Kong Society of Child Neurology and 

Developmental Paediatrics, Hong Kong, February 2018 

Publications 

Li SX, Lau LF, Chiu WV, Wing YK, Li AM, Lai YCK, Shea KSC. Effects of a brief 

parent-based sleep intervention on sleep and clinical symptoms in children with attention 

deficit hyperactivity disorder and parental sleep and mental health. Sleep 2019; 42(supplement 

1), A301. https://doi.org/10.1093/sleep/zsz067.748 
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Appendix 2: Figure 1 & Table 1-5 

Figure 1. Flowchart of the study 

 

 
 
 

No. of families contacted: N = 391   

No. of families scheduled for screening interview: N = 85 

No. of families recruited & completed baseline assessment: N = 75 

No. of families received intervention: N =60 

- No of families completed only session 1: N =17 
- No. of families completed intervention (2 face-to-face + 1 telephone follow-up): N= 43 

No show: N= 8 

Excluded after screening: N = 2  
 

Dropped out after baseline assessment: N =15 

No. of families completed post-treatment 2-week follow-up: N = 38 

No. of families completed post-treatment 3-month follow-up: N = 27  
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Table 1. Socio-demographic characteristics of the families received intervention 

Characteristics  (N =60) 

Children  

Male sex, n (%) 45 (75) 

Age, years (mean±SD) 9.4±1.5 

CSHQ Total Sleep Disturbance Score(mean±SD) 58.24±8.32 

Taking medication for ADHD, n (%) 36 (71) 

       Methyphenidate 30 (58.8) 

       Atomoxetine 3 (5.9) 

       Combination 3 (5.9) 

Family Background  

Maternal characteristics 

   Age, years (mean±SD) 

 

40±5.8 

   Maternal education level  

       Secondary school or below, n (%) 25 (41.7) 

   Employed, n (%) 29 (48.3) 

Paternal characteristics 

   Age, years (mean±SD) 

 

44.7±6.3 

   Paternal education level  

      Secondary school or below, n (%) 25 (41.7) 

   Employed, n (%) 45 (75) 

Household monthly income HKD30,000 or below, n (%) 22 (36.7) 

Family member who attended the treatment session  

   Mother, n (%) 55 (91.7) 

Notes. Abbreviations: CSHQ, The Children's Sleep Habits Questionnaire 
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Table 2. Comparisons of the families who completed the intervention and those dropouts 

Characteristics 
Completers 

 (N =43) 

Dropouts 

 (N=17) 
t or χ2 p-value 

Children     

Male sex, n (%) 31（72.1） 14 (82.4) 0.684 0.408 

Age, years (mean±SD) 9.35±1.56 9.53±1.47 -0.412 0.682 

CSHQ Total Sleep Disturbance Score 57.76±8.48 59.92±7.86 0.057 0.434 

Taking medication for ADHD, n (%) 26 (72.2) 10 (66.7) 0.157 0.692 

       Methyphenidate 22 (61.1) 8 (53.3) 0.264 0.607 

       Atomoxetine 2 (3.03) 1 (6.7) 0.024 0.878 

       Combination 2 (3.03) 1 (6.7) 0.024 0.878 

Family Characteristics     

Maternal age, years (mean±SD) 40.14±5.87 39.64±5.54 0.250 0.803 

Maternal education level 

  Secondary school or below, n (%) 

 

20(52.6) 

 

5(55.6) 

 

0.025 

 

0.874 

Maternal employed, n (%) 19(48.7) 2(18.2) 3.284 0.07 

Paternal age, years (mean±SD) 44.94±5.99 43.91±7.48 0.470 0.640 

Paternal education level 

  Secondary school or below, n (%) 

 

18(50) 

 

7(77.8) 

 

2.25 

 

0.134 

Paternal employed, n (%) 34(97.1) 11(100) 0.321 0.571 

Household monthly income HKD30,000 

or below, n (%) 
18(50) 4(36.4) 0.629 0.428 

Family member who attended the 

treatment session 
    

   Mother, n (%) 40(93) 15(88.2) 0.366 0.545 

Notes. Abbreviations: CSHQ, The Children's Sleep Habits Questionnaire 
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Table 3. Changes of child’s sleep and daytime behaviours and parental stress 

 
Baseline Post-intervention 

Post-3month 

follow-up 
F p-value 

Sleep      

CSHQ Total Sleep Disturbance 

Score 59.08±7.27 53.92±6.87 53.56±7.56 

11.19 ≤ 0.001*** 

CSHQ Bedtime Resistance 9.76±2.95 9.4±2.33 9.32±3 0.479 0.624 

CSHQ Sleep onset delay 2.2±0.65 1.8±0.71 1.8±0.71 5.053 0.010** 

CSHQ Sleep duration 7.28±1.72 6.24±1.69 6.2±2 5.277 0.008** 

CSHQ Sleep Anxiety 6.96±2.39 6.64±1.98 6.24±2.03 2.144 0.128 

CSHQ Night wakings 4.04±1.17 4.04±1.21 3.8±1.38 0.390 0.679 

CSHQ Parasomnias 9.64±1.89 8.6±1.5 8.88±2.17 6.185 0.004** 

CSHQ Sleep disordered 

breathing 3.56±0.65 3.44±0.58 3.84±1.14 

1.857 0.167 

CSHQ Daytime sleepiness 11.16±3.09 9.76±1.88 9.92±1.82 3.399 0.062 

Psychopathology      

SWAN Total score 1.82±0.99 1.78±0.81 1.66±0.81 0.461 0.633 

SWAN Inattentive score 1.96±1.02 1.88±0.71 1.79±0.79 0.324 0.725 

SWAN hyperactivity score 1.68±1.14 1.68±1.12 1.52±1.06 0.428 0.654 

CBCL Total score 64.73±8.8 61.96±8.84 60±11.62 5.147 0.009** 

Withdrawn 60.35±8.47 59.85±7.24 60.12±8.48 0.053 0.949 

Somatic complaints 57.69±8.98 55.19±6.89 55.54±8.68 1.499 0.233 

Anxious/depressed 62.35±9.08 60.35±9.13 59.69±9 1.857 0.167 

Social problems 63.88±10.2 61.5±9.87 62.35±9.2 1.152 0.324 

Thought problems 60.5±8.95 59.46±8.62 60.12±9.64 0.143 0.868 

Attention problems 69.19±11.58 65.23±11.24 64.42±9.93 4.031 0.024* 

Delinquent behaviour 63±7.9 60±7.35 60.38±8.03 3.014 0.058 

Aggressive behaviour 63.35±9.57 61.46±8.18 60.38±8.98 2.392 0.102 

CBCL Internalizing symptoms 60.35±11.25 58.77±9.65 56.77±13.07 1.680 0.197 

CBCL Externalizing symptoms 63.62±8.75 61.31±8.55 59.73±10.25 4.284 0.019* 

Parental Stress Level      

PSI total score 124.62±25 118.35±18.06 119.73±14.64 1.269 0.218 

Notes. Date are presented as mean + S.D. Two participants were excluded from this analysis due to their CSHQ total sleep 

disturbance scores below clinical cut-off (CSHQ >=41) at baseline.  

Abbreviations: CSHQ, The Children's Sleep Habits Questionnaire; SWAN, The Strengths and Weaknesses of ADHD 

symptoms and Normal behavior rating scale; CBCL, Child Behavior Checklist; PSI, Parental Stress Index. 

* p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001 
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Table 4. Pairwise comparisons of child’s sleep and daytime behaviours between baseline, 

post-intervention and 3-month follow-up 

Measures 
 

Mean 

Difference 

Std. 

Error 
Sig. 

95% Confidence 

Interval for Difference 
Cohen’s d 

CSHQ Total Sleep 

Disturbance Score 

Baseline vs. Post 5.16 1.25 <0.001*** 1.93-8.39 0.74 

Baseline vs. Follow-up 5.52 1.13 <0.001*** 2.62-8.43 0.76 

Post vs. Follow-up 0.36 1.51 1.00 -3.51-4.23 0.05 

CSHQ Sleep onset 

delay 

Baseline vs. Post 0.40 0.14 0.03* 0.04-0.76 0.60 

Baseline vs. Follow-up 0.40 0.12 0.01** 0.1-0.7 0.60 

Post vs. Follow-up 0.00 0.17 1.00 -0.45-0.45 0 

CSHQ Sleep 

duration 

Baseline vs. Post 1.04 0.35 0.02* 0.14-1.94 0.62 

Baseline vs. Follow-up 1.08 0.36 0.02* 0.17-2 0.59 

Post vs. Follow-up 0.04 0.42 1.00 -1.05-1.13 0.02 

CSHQ Parasomnias Baseline vs. Post 1.04 0.23 <0.001*** 0.44-1.64 0.62 

Baseline vs. Follow-up 0.76 0.40 0.20 -0.26-1.78 0.38 

Post vs. Follow-up -0.28 0.26 0.89 -0.95-0.39 -0.15 

CBCL Total score Baseline vs. Post 2.77 1.50 0.228 -1.07-6.61 0.24 

Baseline vs. Follow-up 4.73 1.42 0.008** 1.09-8.37 0.41 

Post vs. Follow-up 1.96 1.53 0.634 -1.96-5.88 0.17 

CBCL Attention 

problems 

 

Baseline vs. Post 3.96 2.30 0.292 -1.94-9.86 0.34 

Baseline vs. Follow-up 4.77 1.61 0.02* 0.63-8.91 0.41 

Post vs. Follow-up 0.81 1.35 1 -2.65-4.27 0.07 

CBCL Externalizing 

symptoms 

Baseline vs. Post 2.31 1.40 0.334 -1.28-5.9 0.20 

Baseline vs. Follow-up 3.89 1.33 0.022* 0.47-7.3 0.34 

Post vs. Follow-up 1.58 1.27 0.68 -1.69-4.84 0.14 

Notes. Abbreviations: CSHQ, The Children's Sleep Habits Questionnaire; SWAN, The Strengths and Weaknesses of ADHD 

symptoms and Normal behavior rating scale; CBCL, Child Behavior Checklist; PSI, Parental Stress Index. 

* p ≤ 0.05; ** p ≤ 0.01; *** p ≤ 0.001 
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Table 5. Satisfaction ratings raw scores (standard deviations) and comments from programme evaluation survey completed by parents 

Item Mean Standard Deviation   

1. Improved sleep knowledge 4.03  0.66  1 = Strongly agree, 

5 = Strongly disagree 2. Increased understanding of how to handle sleep problems 4.06  0.68  

3. Improved sleep (child) 3.91  0.66  

4. Improved sleep (parent) 3.57  0.61  

5. Suitable session length 3.00  0.00  1 = too much/long, 3 = just right,  

5 = too little/short 6. Suitable number of sessions 3.00  0.00  

7. Suitable session content 3.00  0.00  

8. Clear suggestions on sleep improvement 4.06  0.59  1 = Strongly agree, 

5 = Strongly disagree 9. Targeted suggestions on sleep improvement 4.00  0.69  

10. Effort paid in trying suggestions 4.17  0.66  

11. Overall satisfaction 4.00  0.69  

12. Willingness to recommend to others 3.97  0.71  

13. Willingness to participate in similar studies 4.03  0.71  

          

Open-ended questions (bold) and representative quotes       

What did you find most helpful about the program? 
      Improved understanding of impact of sleep problems in ADHD children on their emotional functioning and how to improve their sleep quality. 

    My child's sleep was improved, resulting in a more peaceful and happy home environment at night. 

    One-on-one consultations allow problems specific to each individual to be addressed easily. 

    I was satisfied that the doctor gave us a detailed interview, they are very attentive and patient to help us, and the phone follow-up was very good. 

The doctor offered some advice to help my child fall asleep easily and taught me how to train him to have a consistent sleep schedule. 

The doctor will listen carefully to the situation of my child and provide various opinions for parents' reference. 
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The therapist and staff are well organised, cordial and willing to answer my questions not only about children’s sleep but also other questions. 

 

What was least helpful about the program? 

       The hospital was far from home. 

    Too often and tight schedule 

    

Other suggestions or comments? 

    The sessions could be shortened to 30-45 minutes. 

It would be helpful to have one or two sessions that provide sleep education to the child, because children are more likely to follow the advice if directly given by 

the professionals.  

 
 
 



 47 

Appendix 3: 

治療計畫家長反饋表 

親愛的家長： 

感謝閣下參與是次針對專注不足/過度活躍症兒童的睡眠問題的治療研究。閣下對是次

治療計畫的意見對我們來說是非常重要的，懇請閣下根據自己的看法和感受圈出最合適

的答案： 

參與是次治療計畫… 非常同意                                                   

非常不同意 

1. 有助我認識更多有關睡眠的知識 1 2 3 4 5 

2. 讓我更多了解孩子的睡眠問題及學會如何處理 1 2 3 4 5 

3. 我的孩子睡眠得以改善 1 2 3 4 5 

4. 我的（家長）睡眠得以改善 1 2 3 4 5 

治療內容 太長/太多          合適       太短/太少 

5. 每一節的時間長度 1 2 3 4 5 

6. 治療節數（2 節面談＋1 節電話跟進） 1 2 3 4 5 

7. 每一節與心理學家探討的內容 1 2 3 4 5 

整體來說 非常同意                     非常不同意 

8. 改善睡眠的建議容易理解 1 2 3 4 5 

9. 改善睡眠的建議能針對我孩子的睡眠問題 1 2 3 4 5 

10. 我嘗試了這些改善睡眠的建議 1 2 3 4 5 

11. 我對是次治療計畫感到滿意 1 2 3 4 5 

12. 我會推薦是次治療計畫給其他有需要的家長 1 2 3 4 5 

13. 如果以後有類似的治療計畫，我會願意參加 1 2 3 4 5 

 

1.  我對是次治療計畫最喜歡／滿意的是: 
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___________________________________________________________________________

___________________________________________________________________________

______ 

2.  我對是次治療計畫最不喜歡／最不滿意的是：

___________________________________________________________________________

___ 

____________________________________________________________________________

__ 

3. 其他意見： 

____________________________________________________________________________

__ 
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