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Abstract

Background: Adolescents are prone to sleep problems that have unique developmental aspects and contribute to physical, emotional, and behavioural problems. Aims: This study evaluated an individualized, multicomponent intervention that considered developmental factors, and promoted age-appropriate autonomy in three adolescent females with disrupted sleep. Method: Adolescents recorded sleep data on daily logs. A nonconcurrent multiple baseline design was used to evaluate a cognitive-behavioural intervention including: sleep hygiene training, bedtime routine development, cognitive restructuring, relaxation training, stimulus control, sleep restriction, bedtime fading, and problem-solving, along with clinically indicated individualization. Results: Outcomes demonstrated clinically meaningful improvements and decreased variability in sleep parameters following intervention. Each participant’s sleep log data indicated improvement in, or maintenance of, adequate total sleep time (TST), decreased sleep onset latency (SOL), improved sleep efficiency (SE), improvement in time of sleep onset, and decreased or continued low frequency of night awakenings (NA). Anecdotally, adolescents and parents reported improvement in daytime functioning, coping, and sense of well-being. Conclusions: These cases highlight the potential for cognitive-behavioural interventions to facilitate healthy sleep in adolescents with challenging sleep problems. 
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Introduction

The interplay among sleep, medical, developmental, and behavioural factors is complex and important during adolescence when biological changes and psychosocial demands often compete with developmental sleep requirements (Dahl & Lewin, 2002). Adolescents are prone to inadequate sleep, which can contribute to associated health, cognitive, emotional, and behavioural problems (Dahl & Lewin, 2002; Moore et al., 2009; Morrison, McGee, & Stanton, 1992; Roberts, Roberts, & Duong, 2008). 
Sleep problems in adolescence occur with estimated prevalence rates between 25-40% (Mindell & Meltzer, 2008). Insomnia is characterized by difficulty with sleep initiation and/or maintenance with impairment in functioning. Diagnosis of insomnia is difficult in youth given developmental considerations (Mindell & Meltzer, 2008), and sleep initiation difficulties in particular are often associated with sleep phase delay (Roth 2007).  
Behavioural and cognitive-behavioural techniques to improve sleep are plentiful (Perlis, Aloia, & Kuhn, 2011) and multicomponent interventions have been shown to ameliorate sleep problems in children (Mindell & Durand, 1993), as well as adults with insomnia (Morin et al., 2006). Adolescents, however, can present with a range of sleep difficulties and unique developmental considerations, such as motivation for independence/autonomy, new psychosocial demands, ambivalence about changing sleep habits, and variable treatment attendance/adherence (Reid, Huntley, & Lewin, 2009; Mindell, 1996; Stores, 1996), all of which are likely to impact treatment course and outcomes (Perfect & Elkins, 2010; Norell-Clarke, Nyander, & Jansson-Frojmark, 2010; Moseley & Gradisar, 2009; Cain, Gradisar, & Moseley, 2010). To date, there are no well-established treatment packages (Reid et al., 2009) and few published studies have evaluated multicomponent cognitive-behavioural interventions to improve sleep in adolescents. Although preliminary single subject results suggest promise for this approach with adolescents (Perfect & Elkin, 2010; Norell-Clarke et al., 2011), more clinical investigations are needed to evaluate cognitive-behavioural treatment packages for this population. 

This study tested a developmentally-appropriate, individualized, multicomponent cognitive-behavioural treatment package to improve sleep in adolescents. It extends the literature by flexibly adapting for use with adolescents, behavioural and cognitive-behavioural treatment components that are well-established with child and adult populations, and explores effectiveness when these components are implemented as an individualized treatment package in a clinical setting.   
Method
Participants
Participants were three adolescent females aged 13-17 referred to a paediatric psychology outpatient clinic to improve sleep. These adolescents had varied and complex clinical presentations. Their targeted sleep problems were generally characterized by symptoms of insomnia (e.g., subjective difficulty initiating and maintaining sleep, daytime fatigue), sleep schedule inconsistency, inadequate sleep hygiene, and somatic/cognitive arousal before bed. The insomnia may have been related to some degree to sleep phase delay, but reportedly, was present even with later bed/wake times. Clinical information about health, behaviour, and sleep was obtained through detailed, semi-structured clinical interviews with each participant and family as well as weekly self-report sleep logs; standardized quesionnaires were not included in this protocol.      
Michelle was 13-years-old at the time of referral and sought services to improve nighttime sleep initiation and maintenance. Her past medical history was remarkable for narcolepsy. At the time of referral for these services, Michelle’s symptoms of narcolepsy were well-controlled with a medication regimen managed by her neurologist. At initial evaluation, Michelle reported concern with significantly delayed sleep onset latency, regardless of bedtime, and intermittent disruptive nighttime awakenings that had persisted since age 11 (2-year duration). She reported intermittent nightmares and symptoms of anxiety, including somatic arousal and anxious/maladaptive thoughts that impacted sleep onset. Her clinical presentation was consistent with insomnia. Previous interventions that had not yielded improvements in sleep onset and maintenance included use of a sound machine and supportive mental health services to address anxiety. 
Aubrey was 13-years-old at the time of referral and sought services to improve nighttime sleep initiation and maintenance. Her medical history was remarkable for asthma and seasonal allergies; seasonal allergies and asthma were well-managed medically and did not disrupt sleep per patient and caregiver report. Aubrey also endorsed psychosocial stress and depressive symptoms that were reportedly well-managed through community mental health services. Those services did not target sleep initiation or maintenance; they preceded any data recording and were maintained during sleep treatment. At initial evaluation, Aubrey reported concern with significantly delayed sleep onset latency, regardless of bedtime, and disruptive nighttime awakenings that had persisted since age 8 (5-year duration). She reported symptoms of anxiety (e.g. worry, somatic arousal, etc.) that impacted sleep onset, daytime fatigue, and weekday/end sleep schedule inconsistency. Her clinical picture was consistent with insomnia. Previous sleep interventions that had not yielded improvements in sleep initiation or maintenance, included melatonin, an over-the-counter supplement to improve sleep-wake cycles, and Tylenol PM, an over-the-counter sleep aid.
Samantha was 17-years-old at the time of referral and sought services to improve nighttime sleep initiation and maintenance. At initial evaluation, Samantha reported concern with variable sleep onset latency and disruptive nighttime awakenings that had persisted since age 11 (6-year duration). She endorsed symptoms of anxiety (e.g. worry, somatic arousal, etc.) due to family stressors and conflict that impacted sleep onset. She also reported daytime fatigue, poor school functioning, and weekday/weekend sleep schedule inconsistency. Her clinical picture was consistent with insomnia with sleep phase delay. 
Measures

A primary method of subjective sleep assessment is self-report sleep logs. Sleep logs allow individuals to document sleep/wake patterns, behaviours, and subjective perceptions of sleep quality, and when completed routinely can facilitate the collection of detailed sleep behaviour data over lengthy time periods. They are commonly used in clinical practice due to ease of administration and opportunities for individualization. It is developmentally and therapeutically appropriate for typically-developing adolescents to complete sleep logs themselves (Mindell & Owens, 2003). 

Sleep logs demonstrate reliability, acceptable agreement with objective polysomnographic data, and high sensitivity and specificity suggesting their utility to provide accurate information about sleep/wake patterns (Rogers, Caruso, & Aldrich, 1993). With adolescents, sleep logs have demonstrated acceptable agreement with actigraphy monitors, which provide objective information about sleep/activity in a naturalistic environment, for sleep parameters including time of sleep initiation, wake time, and total sleep time (Tremaine, Dorrian, & Blunden, 2010).
Sleep Parameters

Sleep parameters were obtained and/or calculated from weekly sleep log data based on documentation of time and duration of sleep, bedtime, time of sleep initiation, and wake time. Quantitative dependent variables of primary interest to this project included total sleep time (TST), sleep onset latency (SOL), sleep efficiency (SE), nightly presence and frequency of nighttime awakenings (NA), and average time of sleep onset. TST reflects the duration of nighttime sleep, in hours, from the time of sleep initiation to the time of morning waking. SOL reflects the amount of time, in hours, from the time the adolescent got into bed to the time of reported sleep initiation. SE reflects the percentage of time in bed (TIB) during which the individual is asleep. NA reflects the occurrence of nighttime awakenings per night, characterized by awareness of wakefulness. Time of sleep onset was recorded retrospectively. It indicates the time at which adolescents reported sleep initiation on their sleep logs.
Design 

A nonconcurrent multiple baseline across subjects design (Watson & Workman, 1981) along with visual analysis of individual subject data was employed to evaluate intervention. Treatment planning employed semi-structured diagnostic interviews, review of self- and parent- reported sleep behaviours, and sleep log data. These data were used to: 1) establish baseline sleep patterns, 2) identify individual or environmental variables associated with TST, SOL, SE, NA, and time of sleep onset, and 3) select interventions for variables hypothesized to contribute to and maintain sleep problems (Brown & Piazza, 1999). Baseline data were collected for a minimum of 7 days preceding intervention, and adolescents completed weekly sleep logs to document change in sleep behaviours throughout treatment.  This project complies with privacy policies at our institution; institutional review board approval was not required for a retrospective case report including three clinical cases provided that all personal identifying information was removed.

Procedure

Assessment of subjective sleep behaviour and perception via sleep logs was completed at baseline, throughout all subsequent treatment sessions, and following intervention. Adolescents were provided with structured sleep logs and asked to complete one each morning upon waking. They were instructed to indicate with arrows any time they got into or out of bed and to use different types of shading to document periods of sleep and wakefulness. They were also asked to record individually relevant sleep and treatment information in a comment section, such as frequency of NA, subjective stress/distress, use of intervention strategies, and/or information about daytime functioning.  Sleep logs were reviewed weekly in session to monitor sleep behaviours and to evaluate and guide treatment planning.

Treatment consisted of 1-hour sessions (range 5-9, depending on individual goals and progress) and included sleep hygiene training, bedtime routine development, cognitive restructuring/relaxation skills training, stimulus control, sleep restriction, bedtime fading, and problem-solving. Home assignments, such as nightly relaxation skills practice and bedtime routine implementation, were incorporated to promote skill acquisition, generalization, and then maintenace of gains. Services were provided by advanced level doctoral trainees (e.g., predoctoral intern, posdoctoral fellow) under the supervision of licensed psychologists. Intervention was guided by the empirical literature on treating sleep problems in children and adults, and the few studies in the literature on adolescent sleep interventions, along with clinical judgment. A formal treatment manual was not used.
Sleep hygiene training. Sleep hygiene training involved education about factors that may influence sleep and included behavioural and environmental recommendations that aimed to optimize sleep and sleep environments. It has been suggested that sleep hygiene is particlarly relevant for adolescents (Reid et al., 2009) and is best conducted as a component of a sleep treatment package (Posner & Gehrman, 2011). During sleep hygiene training, adolescents and caregivers received information about the importance of age-appropriate healthy sleep, calming bedtime routines, and sleep schedule consistency. They learned strategies to promote routines and environments that are most conducive to sleep. For example, adolescents were encouraged to limit caffeine intake and daytime naps, balance evening activities with appropriate relaxation before bed, and establish temperate, dark, and quiet bedrooms (e.g., use shades/curtains to darken bedroom and/or white noise to block disruptive noises). Adolescents were also encouraged to maintain sleep schedule consistency, but we did allow limited variation in weekday/weekend consistency to accommodate adolescent lifestyle considerations. Specifically, target weekend bed/wake times were within 1-2 hours of weekday targets.

Bedtime routine development. Bedtime routines are often used with children. They may be approximately 20-45 minutes in duration and include several activities that should emphasize relaxation and preparation for bed (Mindell & Owens, 2003; Reid et al., 2009). A component of our treatment package involved development of consistent and practical bedtime routines that enhanced relaxation and readiness for sleep. Adolescents and caregivers were encouraged to identify relaxing activities that could be completed nightly in preparation for bed; activities assisted the adolescents to ready themselves for the next day (e.g., lay out clothes, pack backpack), prepare for bed (e.g., administer evening medications, brush teeth), and relax before and once in bed (e.g., quiet reading, relaxation skills practice).   

Cognitive therapy/relaxation skills training. Relaxation skills training is indicated when heightened somatic/cognitive arousal interferes with or delays sleep initiation; a number of relaxation strategies exist, all of which are likely to confer greater benefit with routine skills practice (Lichstein, Taylor, McCrae, & Thomas, 2011; Reid et al., 2009). As a component of intervention, adolescents learned individualized relaxation (e.g., controlled deep breathing, guided imagery, progressive muscle relaxation) and cognitive-behavioural coping skills (e.g., cognitive restructuring, problem-solving, self-monitoring, etc.) to reduce somatic/cognitive arousal before bed and during NA. Cognitive restructuring skills (e.g., identification of negative automatic thoughts, generation/rehearsal of replacement thoughts, reframing) and positive coping/self-talk were introduced, modeled, and rehearsed to assist with the management of maladaptive thoughts at night. Routine skills practice was recommended to enhance skill acquisition, and over time adolescents were encouraged to incorporate coping and relaxation techniques into their bedtime routine. For example, the last step of a 5-step bedtime routine may include controlled deep breathing, imagery, or progressive muscle relaxation to enhance relaxation and promote sleep onset. 
Stimulus control. Stimulus control therapy aims to improve sleep initiation and maintenance; ultimately, the goal is to strengthen the association between one’s bed/bedroom with relaxation and sleep (Bootzin & Perlis, 2011; Reid et al., 2009).  Adolescents were taught stimulus control techniques, such as restricting non-sleep and potentially arousing activities in bed (i.e., no homework, computers, or cell phones). In addition, adolescents were encouraged to get out bed if they experienced significantly delayed sleep onset (>30 minutes) both at bedtime and in response to NA. Once out of bed, they were encouraged to engage in a non-stimulating activity (e.g., reading) for a brief amount of time before attempting to reinitiate sleep in bed.
Sleep Restriction. Sleep restriction involved decreasing the total amount of TIB to increase the percentage of TST in bed and improve SE (Mindell & Owens, 2003; Speilman, Yang, Glovinsky, 2011). Designated bedtime/wake-times were implemented. Given developmental considerations (Mindell & Owens, 2003; Beebe et al., 2008), target bed/wake times were initially based on current sleep patterns, then bedtimes were advanced gradually so that an appropriate TST could be maintained while shaping age-appropriate bed/wake times. Initially, adolescents were encouraged to delay their bedtime (i.e., restrict TIB) to a time at which they were likely to initiate sleep with ease; baseline sleep log data and adolescent input were used to identify optimal bedtimes and enhance the likelihood of appropriate sleep initiation. 

Bed/Wake Time Fading. Bed/wake time fading, also known as phase advancement, generally involves gradually shifting bed/wake times earlier by small increments (e.g., 15-30 minutes) once success is achieved and maintained at the current bed/wake time (Piazza & Fisher, 1991; Mindell & Owens, 2003). The participants’ bed/wake times were gradually shifted from initial bed/wake times over the course of treatment to more consistent and appropriate schedules based on motivation, readiness, and achievement and maintenance of appropriate sleep initiation (i.e., SOL < 30 minutes). For example, a bedtime of 10:45 PM may be maintained for several days to weeks depending on the adolescent’s success with sleep initiation at that target time; it would not be faded earlier until success was demonstrated and reasonably maintained for several nights and the adolescent expressed readiness/willingness to try an earlier bedtime. 

Problem-solving. Problem-solving was used to address barriers to appropriate sleep hygiene, stimulus control, relaxation skills practice, and bedtime routine implementation. When obstacles were identified, the clinician, adolescent, and, when appropriate, caregivers collaboratively identified possible solutions that were piloted to improve treatment adherence. For example, problem-solving was used to help these adolescents to balance competing psychosocial demands (e.g. enjoyable and/or extracurricular activities) with appropriate sleep hygiene. 

Interventions aimed to improve sleep parameters (TST, SOL, SE, NA, time of sleep onset) and ensure that unique contributing and maintaining variables were addressed. Thus, additional techniques were utilized as clinically indicated. In addition to the core components described above, Michelle’s treatment included contingent reinforcement to increase motivation to complete and maintain her bedtime routine/schedule, a daily schedule for time management, and use of cognitive-behavioural strategies to manage maladaptive thoughts at night. For instance, to address her expectation that she will have difficulty sleeping due to a bad day, Michelle was taught to challenge her automatic assumption that she will always have difficulty sleeping after a bad day, and was encouraged to restructure and rehearse thoughts such as “I had a difficult day today so I am going to be very tired and will sleep really well tonight.” Additionally, Michelle completed written thought logs for homework to promote self-monitoring and to facilitate strategy use across situations and settings. Of note, Michelle was prescribed a medication for narcolepsy that preceded cognitive-behavioural intervention and remained constant throughout treatment, and her sleep hygiene recommendations were individualized accordingly. For example, brief, scheduled daytime naps were maintained in accordance with medical recommendations. 

For Aubrey, a contingent reinforcement protocol was implemented to enhance motivation to complete and maintain her bedtime routine/schedule, including nightly relaxation skills practice, without parental assistance. Greater autonomy at bedtime was a goal identified by the family and was developmentally appropriate. Problem-solving was conducted weekly to facilitate bedtime routine implementation and was supplemented with positive/coping self-talk strategies to enhance management of nighttime arousal.  For example, one of Aubrey’s relaxing evening activities included reading. Mid-treatment she became engaged in a new novel that was so intriguing to her, it contributed to increased arousal/activation (i.e., she reported becoming more talkative, energetic, and animated following evening reading time) and disrupted her bedtime routine. Through collaborative problem-solving, Aubrey was encouraged to use less-stimulating reading material during evening hours, and to keep a “conversation journal” by her bed where she could record any interesting topics she would like to discuss with her family at an agreed upon time each morning. Once recorded, Aubrey was able to “put away” stimulating thoughts, remind herself that she would have the opportunity to address them in the morning, and focus instead on relaxation exercises. Aubrey also received community mental health services, but those services did not address sleep, were in place at baseline, and remained constant for the duration of sleep treatment. 
For Samantha, treatment also included generalization of cognitive-behavioural strategies to manage stress related to family conflict, specifically cognitive restructuring and positive/coping self-talk. For example, Samantha often felt responsible to “fix” conflict between her family members. Cognitive restructuring and positive/coping self-talk techniques were recommended in response to those automatic thoughts (e.g., “I recognize that I have little control over my family’s behaviour.  I need to stop tyring to fix things and make them better. I am confident that my parents are attending to the difficult relationships within my family. I need to focus on my own goals so that I can sleep well throughout the night. I know that this will be difficult, but I know I can do it if I practice my breathing exercises regularly.”). To further target sleep phase delay, behavioural interventions were complemented with medically supervised interventions, including light box therapy and melatonin. Medical interventions remained constant for the duration of cognitive-behavioural intervention for this case. Regular communication and consultation between providers ensured coordination of medical and cognitive-behavioural interventions. 
Results
Results demonstrate notable clinical improvements for all three participants. Figure 1 presents baseline, treatment, and posttreatment sleep data for each adolescent, including TST, TIB, and SOL obtained from sleep logs. At baseline, all three adolescents’ sleep logs reflected considerable variability in TST and TIB and longer than desired SOL. Visual inspection of the individual data shows gradually increasing overlap of  TST and TIB data indicating greater SE. A decreasing trend in SOL also was visible. These improvements in the data occurred only following sleep intervention, and were replicated across the three participants. Table 1 displays changes in mean and range of TST, SOL, SE, and sleep onset time, as well as a decrease in the percentage of nights with NA from baseline to posttreatment for Michelle and Aubrey.  Although Samantha’s percentage of nights with NA increased, this was because of slightly fewer data points in posttreatment.  Her frequency of NA was generally unchanged between baseline and posttreatment (0-2 per night). All three participants and their parents also anecdotally reported improvements in daytime functioning.
Participant 1: Michelle

Michelle participated in 5 treatment sessions. Following treatment, Michelle documented increased mean TST (baseline: 6.36 hours; posttreatment: 8.18 hours), decreased mean SOL (baseline: 1.04 hours; posttreatment: 0.27 hours), improved mean SE (baseline: 79%; posttreatment: 97%), a more consistent and appropriate mean time of sleep onset (baseline: 12:15 AM; posttreatment: 10:45 PM) and elimination of NA (baseline: 29%; posttreatment: 0%). At the time of termination, she perceived significant improvement in her overall sleep. She also reported decreased daytime fatigue and endorsed secondary improvements in time management, coping, and overall sense of well-being.   

Participant 2: Aubrey

Aubrey participated in 6 treatment sessions. Following treatment, Aubrey maintained an adequate mean TST (baseline: 8.38 hours; posttreatment: 8.00 hours), and demonstrated decreased mean SOL (baseline: 2.13 hours; posttreatment: 0.32 hours), improved mean SE (baseline: 80%; posttreatment: 96%), a more consistent mean time of sleep onset with a modest advancement (baseline: 1:30 AM; posttreatment: 12:00 AM) and decreased percentage of nights with NA (baseline: 38%; posttreatment: 14%). At the time of termination, she perceived significant improvement in her overall sleep, and indicated that she planned to continue to fade her bedtime toward a more developmentally-appropriate time, which would allow her to continue to increase TST. She also reported decreased daytime fatigue and endorsed secondary improvements in coping and overall sense of well-being. 
Participant 3: Samantha

Samantha participated in 9 treatment sessions. Following treatment, Samantha demonstrated increased mean TST (baseline: 5.69 hours; posttreatment: 7.61 hours), and demonstrated decreased mean SOL (baseline: 3.46 hours; posttreatment: 0.43 hours), improved mean SE (baseline: 62%; posttreatment: 95%), a more consistent and appropriate mean time of sleep onset (baseline: 1:30 AM; posttreatment: 11:30 PM) and maintenance of low mean nightly frequency (range) of NA (baseline: 0.23 (0-2); posttreatment: 0.43 (0-2)). At the time of termination, she perceived significant improvement in her overall sleep and anecdotally reported decreased distress/concern about NA. She also reported decreased daytime fatigue and endorsed secondary improvements in school functioning, coping, and overall sense of well-being. 
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Table 1 

Sleep Parameters 

	
	Baseline
	Posttreatment

	
	Mean 
	Range
	Percent
	Mean
	Range
	Percent

	Michelle
	
	
	
	
	
	

	TST (hours)
	6.36
	2.75-9.00
	
	8.18
	7.00-9.00
	

	SOL (hours)
	1.04
	0.75-1.50
	
	0.27
	0.25-0.33
	

	SE (percent)
	79
	61-90
	
	97
	96-100
	

	Sleep onset (time)α
	12:15a
	10:00p-4:30a
	
	10:45p
	10:00p-2:00a
	

	NA (frequency/night)
	.43
	0-2
	
	0
	0
	

	NA (nights present)
	
	
	29
	
	
	0

	Aubrey
	
	
	
	
	
	

	TST (hours)
	8.38
	7.00-12.00
	
	8.00
	7.25-9.00
	

	SOL(hours)
	2.13
	1.00-4.00
	
	0.32
	0-0.75
	

	SE (percent)
	80
	67-89
	
	96
	91-100
	

	Sleep onset (time)
	1:30a
	11:00p-3:00a
	
	12:00a
	10:45p-1:30a
	

	NA (frequency/night)
	.88
	0-4
	
	.14
	0-1
	

	NA (nights present)
	
	
	38
	
	
	14

	Samantha
	
	
	
	
	
	

	TST (hours)
	5.69
	3.00-8.00
	
	7.61
	7.00-8.00
	

	SOL (hours)
	3.46
	2.00-5.00
	
	0.43
	0-1.00
	

	SE  (percent)
	62
	38-89
	
	95
	88-100
	

	Sleep onset (time)
	1:30a
	12:00a-3:00a
	
	11:30p
	10:00p-1:00a
	

	NA (frequency/night)
	.23
	0-2
	
	.43
	0-2
	

	NA (nights present)
	
	
	15 
	
	
	29


α Mean sleep onset time is rounded to the nearest quarter hour.

Discussion
Following multicomponent sleep intervention, each adolescent in this sample was able to improve her sleep in a clinically meaningful way. Visual data reflected more consistent sleep parameters, and all three participants’ sleep log data indicated that they were able to increase or maintain adequate TST, decrease SOL, improve SE, advance  time of sleep onset, and decrease or maintain a low frequency of NA. These outcomes, while clinically important and meaningful in the lives of these adolescents, could still be improved. Following intervention, TST was still not commensurate with guidelines for this age group (i.e., 9.25 hours (Mindell & Owens, 2003)), but each adolescent had made efforts to shift her bed/wake times while decreasing SOL. 

Although the sample size was small in this study, a multiple baseline design was employed in which each participant served as her own control. Within this design, baseline data documented sleep difficulties for all three participants despite prior and ongoing other treatments. Treatment effects were observed only after the cognitive-behavioural intervention package was introduced, and these results were replicated across participants and maintained or improved during posttreatment. Thus, the data demonstrate improvement across all three participants, who each presented with a complex and unique clinical picture, including differing concurrent treatments. Despite their unique histories and differing unsuccessful prior or ongoing interventions, all three participants demonstrated similar trajectories of improvement following initiation of our cognitive-behavioural sleep treatment package.  While promising, results may have been more robust with a larger sample who demonstrated greater variability in sleep parameters at baseline.  

The results of this study contribute to the growing body of literature on multicomponent cognitive-behavioural sleep treatments (Morin et al., 2006, Paine & Gradisar, 2011). Further, it extends application of established treatment package components beyond children and adults, and focuses on application in the context of unique adolescent considerations.  Many variables impact sleep in adolescence, and multicomponent treatment packages may have particular utility for this population as they can be flexibly individualized to accommodate developmental considerations, such as motivation for autonomy, competing psychosocial demands, and ambivalence about behavioural change. Results of this study suggest that with clinical services and appropriate guidance, adolescents may be able to productively implement individually and developmentally targeted sleep treatment packages to improve sleep. 

Michelle presented for services already motivated, hopeful about behavioural change, and appropriately autonomous; however she struggled to balance psychosocial demands/interests with her sleep schedule. She enjoyed physically stimulating extracurricular activities and preferred nightly athletic training, which enhanced general coping, but also delayed her bedtime and increased bedtime arousal. Problem-solving addressed time management, and an acceptable compromise was adopted to balance physical activity, sleep hygiene, and coping. 
Given her age, Aubrey was just beginning to increase autonomy with her bedtime routine. She expressed some ambivalence about change, ultimately noting preference for parental involvement in her bedtime routine. However, she agreed to gradually increase autonomy over time. She responded positively to structure, clear expectations, and external reinforcement of successive approximations toward autonomy.  For example, verbal and salient tangible reinforcement was provided contingent on relaxation skills practice. These skills were initially practiced jointly, but caregiver involvement was faded as Aubrey demonstrated increasing ability to practice/implement relaxation skills independently.  
Samantha presented for individual treatment already autonomous from her family in many ways, as she was preparing to go away for college. With support and guidance through treatment, she was able to independently implement intervention recommendations. She learned to create schedules to structure her daily routines that enhanced efficiency and autonomy and to balance competing psychosocial demands (e.g., extracurricular and social activities) that were developmentally appropriate and appear to have enhanced overall adjustment and coping. 
This intervention targeted multifaceted sleep problems (i.e., cognitive, behavioural, and environmental factors contributed to and maintained difficulties) within a developmental framework. Although a limited sample, these three adolescents had varied and complex clinical constellations that are common in clinical practice and highlight some of the key developmental considerations that often impact treatment and outcomes with this population. Adolescents in this sample presented with comorbid mental health and/or medical conditions (e.g., narcolepsy, asthma), developmental/motivational considerations (e.g., level of autonomy, ambivalence about behavioural change) and competing psychosocial demands (e.g., extracurricular and social activities). Despite longstanding sleep problems, failed prior treatment attempts, and concurrent mental health and medical treatments, sleep improvements in this sample consistently coincided with the introduction of our multicomponent cognitive-behavioural intervention across participants. Moreover, this treatment package appeared to be acceptable to adolescents and their families, feasible, and beneficial with relatively brief intervention.  Secondary improvements in self-reported daily functioning and coping were also noted following this intervention. Overall, the results support the effectiveness of an individualized multicomponent cognitive-behavioural intervention package to improve disrupted sleep in adolescents. 
Future research may benefit from conducting a component analysis of the relative benefits of the treatment components in this intervention package for sleep in adolescents. Such studies might be enhanced by inclusion of actigraphy (Tremaine, Dorrain, & Blunden, 2010; Lockley, Skene, & Arendt; 1999) and standardized questionnaires to corroborate self-report from sleep logs. Once critical components have been established, randomized controlled trials could then be conducted with large sample sizes to fully establish the empirical validity of the cognitive-behavioural intervention. 
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