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Abstract
Background: Sleeping difficulties are an increasing problem for youths, but there is a lack of treatment research for this age group. 
Aim: The aim of this study was to investigate the effects of Cognitive Therapy (CT-I) on youths with primary insomnia. The treatment has never been tested on youths before.
Method: The study was conducted according to an AB single-case experimental phase design with pretests and posttests. After 7-10 days of baseline assessment, three youths aged 16-18 (2 male) with primary insomnia participated in a seven week long treatment. A sleep diary was used throughout the treatment. A follow-up assessment including one week of sleep diary was conducted three months later. Visual inspection and statistical effect size measures were used to analyze outcome. 
Results: Insomnia severity was greatly reduced for all participants after treatment. Daytime functioning had increased, and individual treatment goals were met to a large extent. Daily measures showed that sleep onset latency was reduced for two participants but no change in total sleep time was confirmed. Daytime symptoms fluctuated for the participants. The insomnia-specific psychological processes were reduced to varying extents. These results were maintained at the follow-up measure.  
Conclusions: CT-I may be a promising treatment for youths with insomnia and the treatment should be tested further in randomized controlled studies. 
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Introduction
Many adolescents of today sleep poorly. The most common sleep disorder, insomnia, means difficulties in falling asleep, staying asleep, or not feeling rested in the morning for at least one month combined with daytime symptoms (American Psychiatric Association, 2000). Insomnia and sleep problems among Swedish adolescents have increased three-fold between 1980-2007, with 29,3 % of women and 18 % of men in the age of 16-24 reporting problems with their sleep in the last two weeks (Statistics Sweden´s living conditions survey, 2008). Between 5 and 16 % of adolescents fulfil criteria of insomnia with up to 25 % reporting at least one symptom of insomnia, for samples in United States and Taiwan (Breslau, Roth, Rosenthal, & Andreski, 1996; Roberts, Roberts, & Duong, 2008; Yang & Spielman, 2001). Adolescents who do not get enough sleep are more likely to feel anxious, depressed, and fatigued during the day (Fuligni & Hardway, 2006), and run a higher risk of developing depression (Breslau et al., 1996). There is also a connection between insomnia and suicide attempts (Nrugham, Larsson, & Sund, 2008), and a link between severity of insomnia and completed suicide in adolescents (Goldstein, Bridge, & Brent, 2008). Thus insomnia is indeed a common health complaint for adolescents worldwide and there is a dire need to explore the effects of different treatment options.
There is much knowledge on how to treat adults with insomnia, and recent research has emphasized the role of cognitive processes in insomnia. According to a new theory there are five cognitive processes that maintain chronic insomnia by being present during both day and night and by reinforcing each other (Harvey, 2005). People that worry in bed will find it harder to fall asleep, since worry can trigger physiological arousal and leads to emotional distress. Being worried and anxious leads to selective attention and monitoring, meaning a narrow focus and screening of anything that could be perceived as a threat to sleep, such as noises or tensions of the body. The selective attention may lead to misperception, meaning that people think they sleep less than they do during the night, and are more aware of their related symptoms, such as tiredness during the day. These misperceptions feed in to worry which sets of arousal and so on. Worry is worsened by people´s unhelpful beliefs about sleep and consequences of bad sleep, such as the belief that one must get 8 hours of sleep or become ill. Worry is also worsened by the use of safety behaviors, which are things people do to prevent poor sleep or consequences of poor sleep. Safety behaviors often have undesired long-term effects. Another disadvantage of the safety behaviors is that they prevent the dysfunctional beliefs to be tested. For a more detailed description see Harvey, 2002 and 2005. A newly developed cognitive treatment, Cognitive Therapy for Insomnia, (CT-I) targets these maintaining processes and was efficient in an open trial with adult participants (Harvey, Sharpley, Ree, Stinson, & Clark, 2007).
Thus psychological processes are believed to maintain insomnia, and the consequences of insomnia affect psychological wellbeing and health for adolescents. Yet there have been few attempts to treat adolescents with poor sleep by using psychological methods. To the authors´ best knowledge there are only three published studies with psychological interventions for adolescents with sleep problems. Adolescents recovering from drug addiction improved their sleep through a Cognitive Behavioural Therapy insomnia group therapy (Bootzin & Stevens,

2005). School-based interventions had some effect on irregular sleep habits and nap times on adolescent students in one study (Sousa, Araújo, & Azevedo, 2007) and led to increased knowledge about sleep but not actual behavioural changes in a second study (Moseley &

Gradisar, 2009). The results of these three studies suggest that psychological treatments of insomnia can be effective on adolescents, and this may offer a solution on how to prevent the severe consequences of adolescent sleep problems.
There are however several limitations with previous research: (a) Adolescent sleep is affected by specific developmental and lifestyle factors such as perceived academic and family stress; biological changes at the time of puberty; and late night use of internet, TV and cell phones (Bernert, Merrill, Braithwaite, Van Orden, & Joiner Jr, 2007; Crowley, Acebo, &

Carskadon, 2007; Punamäki, Wallenius, Nygård, Saarni, & Rimpelä, 2007) so it cannot be concluded that treatments tested on adults would be efficient for adolescents also. (b) When psychological interventions have been tested on youth with sleep problems, the study has either been aimed for participants without a sleep disorder diagnosis (Moseley & Gradisar, 2009; Sousa

et al., 2007), or insomnia comorbid with drug addiction (Bootzin & Stevens, 2005).  Treatment for adolescents with a common sleep disorder, primary insomnia, has yet to be studied. 
The purpose of this study was to test a cognitive insomnia treatment on adolescents aged (16-18) by replicating a previous study with cognitive therapy for insomnia (Harvey et al, 2007) by using a single-case experimental design, which adds a control element. Single case experimental designs, as used in this study, with every participant as their own control, makes it possible to evaluate treatment effects on a small scale, which is suitable when evaluating new treatments (Linton, 1998). Daily measures of target variables during a baseline phase and a treatment phase means that threats to internal validity can be ruled out, as every individual serve as their own control. If improvements of target variables occur only after the treatment phase has started, these changes are assumed to be caused by the treatment.
The following research questions were adhered to:
1.
If cognitive therapy for insomnia would affect severity of insomnia, sleep-related symptoms and daytime symptoms

2.
If the cognitive maintaining processes, that cognitive treatment aimed to change, would decrease after treatment

3.
If treatment would be perceived as credible, and to what extent individual treatment goals would be achieved. 

Method

Design
We used an AB single-case experimental phase design (see eg. Onghena & Edgington,

2005) to evaluate the efficacy of treatment . Following a baseline measurement (phase A) the participants received a 7-week manual based CT-I (phase B). Phase A consisted of a baseline period during which participants completed a diary with sleep and daytime items. Baseline duration varied across participants from 7 to 10 days.  Participants were required to continue completing the diary throughout treatment. Assessments with validated self-report questionnaires on insomnia severity, daytime functioning and cognitive processes before baseline and after treatment were added to the single subject design. A follow-up measurement was conducted three months after the treatment was finished. 
Participants
Participants were recruited from a local upper secondary school. An advertisement distributed to all 475 pupils via e-mail alerted potential participants. The inclusion criteria were (a) pupil in upper secondary level (age between 16 and 18 years), (b) meeting DSM-IV-TR criteria for primary insomnia (American Psychiatric Association, 2000), and (c) sufficient proficiency in Swedish. The exclusion criteria were (a) evidence that the insomnia could be accounted for by another sleep disorder or psychiatric disorder, (b) evidence of a medical/physical condition that could account for the poor sleep, and (c) receiving other treatment for insomnia. Seven pupils responded to the recruitment efforts and six of them agreed to participate in a screening interview. Of these six one was excluded as the diagnostic criteria for insomnia were not met. Five participants, two boys and three girls from 16 to 18 years old were considered eligible for the study. Of these two dropped out during the second week, one because of competing work commitments and one because of competing sports activities. An analysis of their baseline measurements concluded that one of them (boy) had similar sleep problems and similar scores on questionnaires measuring impairment and cognitive maintaining processes as the remaining participants. The second person (girl) to drop out was different as her sleep diary and questionnaires described less severe sleeping problems, and lower degree of maintaining processes.  
Before treatment, all participants met the diagnostic criteria for primary insomnia with duration from two months to six years and one of them also met the criteria for unipolar depression. Insomnia had been present for years, and depressive symptoms developed two months before baseline. Common for all participants were erratic sleep patterns, weekend delays of their sleep schedules and school day naps, both voluntary and involuntary. Two participants attended all therapy sessions. One participant attended five of the seven therapy sessions and of these one was prolonged to make up for the missed appointments. This participant did not return a sleep diary at the follow-up measurement. 
Procedure
The participants were screened with two diagnostic instruments. The Duke Structured Interview for Sleep Disorder (DSISD; Edinger et al., 2004) was administered to identify the presence of insomnia. DSISD assess factors commonly related to sleep disorders, such as medical and psychiatric symptoms, use of legal and illegal drugs, dysfunctional sleep habits, and unusual experiences and behavior during sleep. The DSISD has showed acceptable discriminant validity and reliability in studies (Carney, Ulmer, Edinger, Krystal, & Knauss, 2009). The Structured Clinical Interview for DSM-IV was administered to determine Axis I disorders (SCID-I; First,

Spitzer, Gibbon, & Williams, 1996). When inclusion criteria were met an offer to participate in the study was made. Participants completed the pretest self report questionnaires on the same occasion, and the sleep diary was introduced and participants were instructed to start using it the day after. The pretest assessment lasted between 75 minutes and two hours and was administrated by the first two authors. The participants signed an informed consent and APA’s ethical guidelines were followed. A random assignment of participants was stratified on the two therapists. All participants started treatment the same week, after 7-10 days of baseline measures. The posttests were administrated by the therapists on the last session, and the results were used to plan individual relapse prevention plans. A follow-up assessment was conducted three months after. Questionnaires and sleep diaries were sent to participants by post. 
Measures
All eleven instruments have well established psychometric data with the exception of the treatment goal fulfillment. 
Sleep: Insomnia Severity Index (Bastien, Vallières, & Morin, 2001) was used to assess severity of insomnia. The participants also completed a diary with sleep and daytime items once a day. The diary questions assessed sleep onset latency (minutes), number and duration of awakenings after sleep onset (minutes), and total sleep time (hours). The diary has been used in other Swedish studies (Jansson & Linton, 2005). 
Daytime symptoms: To assess impairment in functioning across work, home management, social leisure activities, private leisure activities and relationships with others, the Work and Social Adjustment Scale (WSAS; Mundt, Marks, Shear, & Greist, 2002) was used. The Hospital Anxiety and Depression (HADS; Zigmond & Snaith, 1983) assessed anxiety and depression. The sleep diary included items to measure negative daytime symptoms, such as sleepiness, tiredness, concentration difficulties, and irritation. The participants were asked to rate the degree of negative daytime symptoms during the day. The scale ranged from 1 (not at all) to 5 (a lot).
Process measures: Five process measures assessed the extent of change on four of the five specific cognitive processes that treatment aimed to reverse. Misperception was not measured. Dysfunctional beliefs and attitudes about sleep were measured with the Dysfunctional Beliefs and Attitudes about Sleep Scale (DBAS; Morin, Stone, Trinkle, Mercer, & Remsberg, 1993). Sleep-related worry and rumination were assessed with the Anxiety and Preoccupation About Sleep Questionnaire (APSQ; Tang & Harvey, 2004). Sleep-related cognitive arousal was measured with the Pre-Sleep Arousal Scale cognitive subscale (PSAS; Nicassio, Mendlowitz, Fussel, & Petras, 1985). To assess selective attention and monitoring for sleep related threat the Sleep Associated Monitoring Index (SAMI; Semler & Harvey, 2004) was used, and sleep-related safety behaviors were assessed with the Sleep Related Behaviors Questionnaire (SRBQ; Ree & Harvey, 2004). 
Treatment goal fulfillment and treatment credibility: To assess to what extent the treatment fulfilled participants individual goals, participants were asked to develop treatment goals at the first session.  Participants made a status report once after baseline and once after treatment. The individual goal fulfillment was assessed as a comparison between before and after on a scale ranged from 0 (not at all) to 10 (meets the goal completely). Treatment expectancy and rationale credibility was measured with the Credibility/ Expectancy Questionnaire (Devilly & Borkovec, 2000) during session three. 
Treatment 
The treatment was carried out by the first and second author and supervised by the third author. Treatment involved seven, weekly, 1 hour long sessions of CT-I. Home assignments were carried out between sessions. The content of treatment was based on Allison Harvey’s cognitive model of insomnia and cognitive treatment for insomnia (Harvey, 2002 & 2005). A detailed treatment manual was written by the first and second author. Treatment adherence was ensured by the use of checklists of therapist interventions that were completed by the therapist after every session. Some interventions were postponed for one session due to participant´s needs but all interventions had been carried out as planned after the treatment was finished.
Session 1 The first session provided an introduction to cognitive therapy and a treatment rationale. A personalised cognitive model over maintaining cognitive processes during the night and the day was derived. The participants set treatment goals. 
Session 2 The second session included further work on the personalised model in order to understand the connection between the maintaining processes during the night and the day.  An individual treatment plan was made based on which symptoms the participants considered most disturbing, and which processes to target first. 
Session 3-6 The next sessions focused on attempts to reverse the maintaining processes that were identified during the prior sessions, mainly through behavioural experiments. The participants carried out these experiments both in and between sessions. 
Session 7 The last session was devoted to consolidating treatment gains and to prevent relapse. The participants wrote a personalised relapse prevention plan. 
Data analyses 
Visual analysis was used to analyse changes of the daily measures. Cerelation lines was not used since high irregularity of the daily measures would cause extreme cerelation lines which would be misleading (Krishef, 1991). Mean value of baseline was compared to the last week of treatment and one week three months later. Autocorrelation was controlled for. The result of pretests and posttests were compared and any difference showed as a percentage. Effect size statistics may be added to single case research for a more objective evaluation of the results. We used Percentage of All Nonoverlapping Data (PAND) with Phi which meets the requirements for effect size analysis for single case research and was used to determine effect size. PAND calculates the percentage of nonoverlapping data between baseline and treatment phases, and can be translated into recognised effect size metrics such as Phi, Phi2 or Cohen’s d (Parker, Hagan-

Burke, & Vannest, 2007). 
Results

Primary outcome measures
Did the participants’ severity of insomnia change after treatment? There was a reduction in scores on the ISI from pretreatment to posttreatment, and this was retained at the 3 months follow-up (see Table 3). Translated into the guidelines for scoring and interpretation (Bastien et al., 2001) participant 1’s scores indicated a clinical insomnia of moderate severity at pretreatment, sub threshold insomnia at posttreatment, and no clinical insomnia at follow-up. Participant 2 reported a clinical insomnia of moderate severity at pretreatment, which had changed to no clinical insomnia at posttreatment. This was retained at follow-up. The third participant’s scores indicated sub threshold insomnia at pretreatment, which changed to no clinical insomnia at posttreatment and at follow-up. The severity of the participants’ insomnia had thus lowered after treatment.
Did sleep change? Visual inspection was used and we compared means from the baseline period with last week of treatment and also with the follow-up week measure. We also made effect size calculations using all measuring points during baseline, treatment and follow-up. Sleep onset latency (SOL) was reduced at posttreatment and follow-up for participants nr 1 and 3, compared to pretreatment (see Table 2). This was confirmed by effect size calculations (Phi > 0, 5, PAND > 70 %) and visual inspection (see Figure 1). No change could be confirmed for participant 2 and data are missing for follow-up. Wake after sleep onset (WASO) was very short for all three participants. The frequency and length was low at pretest, posttest and follow-up compared to clinical populations with insomnia (e. g. Harvey et al, 2007). Total sleep time (TST) mean changed between prettreatment and posttreatment but this was not supported by effect size calculations or visual inspection for any participant (see Table 2). The only confirmed change of sleep-related symptoms was that two participants fell asleep sooner during the nights. 
Did daytime symptoms change? The daytime symptom scales did not meet the requirements of PAND and Phi so effect size was not calculated for. The scale ranged from 1 (not at all) to 5 (a lot). No stable change could be seen for daytime symptoms for participant 1 over the course of treatment (see Figure 2). Symptoms fluctuated during treatment. At follow-up irritated, sleepy and concentration difficulties showed a small decline compared to baseline and last week of treatment. 
Daytime symptoms data were missing over several periods for participant 2, which makes any descriptions of how symptoms developed during treatment inconclusive (see Figure 2). All daytime symptoms had decreased to lower than baseline for the last week of treatment. Follow-up measures are not available. High fluctuations during baseline and treatment make it difficult to say if improvements are due to treatment or part of a natural development over time.
Tired, sleepy and concentration difficulties fluctuated greatly at baseline and during treatment for participant 3. Irritated was rated as less and shorter peaks at the end of treatment and at follow-up (see Figure 2). 
Secondary outcome measures
Did impairment in functioning change? As evident in Table 3, WSAS scores were reduced for all participants after treatment. Further reductions occurred for participant 1 and 2 at the follow-up. Interpreted according to clinical cut-offs (Mundt et al, 2002) participant 1 and 2 scored within a “moderately severe or worse psychopathology” at pretest, which then decreased to a “lesser significant functional impairment” at posttest. The scores were within a subclinical range at follow-up. Participant 3 initial score was within the lesser significant functional impairment range and decreased to subclinical range at posttest and remained so at follow-up.

Did level of anxiety and depression change? Scores on HADS for depression and anxiety remained within a “normal” range for participant 1 and 3 at pretest, posttest and follow-up. A decrease from “severe anxiety” range to normal and from “mild depression” to normal range could be seen for participant nr 2 from pretest to posttest, interpreted according to clinical cut-off values (Zigmond & Snaith, 1983). This was retained at follow-up.
Process measures
Did the cognitive processes change? For participant 1 there were reductions in unhelpful beliefs at follow-up (see Table 3). Worry and safety behaviours had decreased at posttreatment and had decreased further at follow-up. Sleep-related cognitive arousal remained the same at posttreatment, but had decreased at follow-up.  Monitoring was reduced at posttreatment and was retained at the follow-up. 
Participant 2 had a reduction in scores of unhelpful beliefs at posttreatment and a rise at follow-up; although still lower than pretreatment scores. Worry and monitoring had decreased at posttreatment and retained a low value at follow-up. Sleep related cognitive arousal, and safety behaviors decreased at posttreatment and had decreased further at follow-up. 
The third participant scored a reduction of unhelpful beliefs at posttreatment.  Worry had decreased at posttreatment but increased at follow-up. Sleep related cognitive arousal had reduced at posttreatment and retained a low value at follow-up. Safety behaviours were reduced at posttreatment and retained at follow-up. A reduction in monitoring was seen at posttreatment and an increase at follow-up, although still at a large distance from the pretreatment score. 
Treatment credibility (CEQ) and goal fulfillment
Was treatment perceived as credible, and to what extent were individual treatment goals met? Rationale credibility and treatment expectancy was rated as high by the participants (see Table 1). Participants graded their goal fulfillment on a scale ranging from 0 (not at all accomplished) and 10 (completely accomplished) (See Figure 3). Their goals were fulfilled to a large degree with the exception of one goal for participant number 2, which was not at all accomplished.
Discussion

Our aim was to test a psychological insomnia treatment on adolescents and to expand the Cognitive Therapy for Insomnia research to a new age group. The results suggest that adolescents with insomnia, just like adults (Harvey et al, 2007), may benefit from a short cognitive treatment for insomnia. The current study’s single subject design allows for a control element which the previous study did not have (Harvey et al, 2007).  Studies testing treatment options for adolescents are rare although adolescent sleep habits, sleep disturbances, and consequences for adolescents with poor sleep is much researched. This study takes a much needed next step on the way of finding solutions to the problem of adolescent insomnia. 
Effect size calculations and visual inspection confirmed an improvement of Sleep Onset Latency for two out of three participants but any change of Total Sleep Time (TST) or Wake After Sleep Onset (WASO) could not be confirmed. One explanation could be that neither low TST nor frequent WASO were characteristic for the insomnia symptoms of the participants. WASO was low for all participants so it may be that there was no room for improvement. None had put less WASO as an individual treatment goal, which supports this explanation. Sleep diaries showed that TST varied greatly over the treatment period but also within weeks. An explanation could be that lifestyle decisions, rather than inability to sleep, interfered with total sleep time. In treatment the participants often explained longer or shorter TST than usual with overnight visits at friends’ or partners, school holidays, or having spent a weekend away at camp or at computer game gatherings. Only one of the participants had set an individual treatment goal about TST. The other two wanted to be able to fall asleep sooner, rather than increasing the amount of sleep they got, and that goal was met. The personal goals were met to a large extent and treatment was considered credible by the participants. Daytime symptoms improved to some extent, and measures of insomnia severity and ability to function indicated less severe insomnia and a higher ability to function during daytime. 
A surprising finding was that the maintaining processes of insomnia changed to different degrees or not at all for the participants. Our assumption was that less insomnia severity after treatment would mean less maintaining processes but this was not the case. The participant with the highest ratings of maintaining processes reported greater changes of process measures after treatment. It is unknown how scores on the process measures should be interpreted for adolescents as there are no cut off values or normative data available for adolescents with insomnia on these measures. Compared with mean values and SD of the adult participants in a previous CT-I study (Harvey et al, 2007), the participants in the present study had pretest values on the process measures that were comparable with the first study, although at the higher end within SD, suggesting that the participants in this study had a high degree of maintaining processes.  In general, the adolescents had improved less after treatment and at follow-up compared to mean values of the adult participants in the prior CT-I study.  Caution is warranted when comparing a single subject study with a group study as there are many possible explanations for the differences we noticed, but it is clear that much is unknown about the role of cognitive processes in insomnia. It may be that the cognitive processes have different impact and importance depending on age, how long insomnia has been present, gender, degree of and kind of insomnia symptoms, comorbid psychiatric and medical diseases and so on. It may also be that some processes are more significant than others when insomnia is developed, maintained, or remitted. Sleep-related worry, for example, was related to SOL, TST and WASO for people that had suffered from insomnia 7-12 months, but not for shorter insomnia duration, thus indicating that worry is a mechanism that develops a stronger impact over time (Jansson & Linton, 2006). Our research group is currently investigating the roles of the cognitive processes in the development and maintenance of insomnia, in a longitudinal population study (PIPPI: Prospective Investigation of Psychological Processes of Insomnia, unpublished). 

The study has some limitations. First of all the generality of the findings is limited due to the small number of patients, thus replication is needed. Attrition and missing data from one of the remaining participants makes it yet harder to draw conclusions about the feasibility of CT-I for adolescents recruited through school healthcare, although important variables seem to have changed for the participants who participated fully in the treatment. Maybe the treatment was considered too long or too time consuming by young people with a busy lifestyle. It is certainly a challenge to devise a treatment that appeals to a population just about old enough to manage their own healthcare appointments and participation, but that may not yet have fully developed cognitive abilities that would allow them persist in treatment to wait for longterm rewards. Another issue is the length of the baseline phase. The standard deviation calculations of bed time and rise time during baseline (see Table 1) showed that the participants had irregular sleep habits before treatment. Considering the great variability of some daily measures within weeks, a longer baseline would have made the baseline daily measures less vulnerable for possible extreme values. This may also be an issue for the period of daily measures at posttreatment and follow-up. A third issue is that baseline measures, treatments and posttreatment assessment were administrated by the same therapists. It would have been preferable to use an independent researcher for the baseline and posttreatment assessment to limit the risk of social desirability. The study has a number of strengths, however. One advantage of single subject design is that it is possible to measure change within a specific participant after treatment. The follow-up three months later offers a third phase to compare baseline and treatment phases with. Treatment was based on a manual, and checklists were used to ensure that treatment interventions were carried out as planned. Measures of both symptoms and process variables were used, and treatment credibility and subjective goal fulfilment was measured. 
Cognitive Therapy for Insomnia may be a promising treatment option for adolescents with insomnia and the treatment needs to be tested further in a randomised controlled trial. More research on insomnia treatments for youth is needed as insomnia often turns into a chronic condition and there is a higher risk of developing health problems and psychological problems over time (Roberts et al, 2008). Perhaps it is possible to lower the risks of developing psychiatric symptoms and disorders associated with insomnia by treating people with insomnia at a younger age. 
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Table 1

Participant data of completers.
	Weekend delay of sleep schedule (SD)
	Bed time SD: 199 min

Rise time SD: 309 min


	Bed time SD: 120 min

Rise time SD: 93 min
	Bedtime SD: 322 min

Rise time SD: 203

	Most  prominent symptoms
	Nighttime considered worst with great difficulties falling asleep. Often tired and sleepy during daytime.

	Sometimes difficulties falling asleep, or waking up too early. Daytime considered worst with concentration difficulties and feeling tired no matter how many hours of sleep.
	Nighttime considered worst with great difficulties falling asleep, and sometimes waking up too early. Tired and sleepy during daytime.

	Clinical diagnosis
	Insomnia


	Insomnia

Unipolar  

depression


	Insomnia

	Duration of sleep problems
	3 years


	1,5 year
	5 years

	Participant
	1. 18 year old boy


	2. 16 year old girl
	3. 18 year old boy




Table 2.

Mean Value of Time for Sleep Variables 

	Participant
	Baseline

M (SD) 
	Post-treat

M (SD)
	Follow-up

M (SD)
	PAND


	Phi

	1 SOL
	57,00 (35,21)
	26,67 (7,87)
	18,57 (5,56)
	77,78 %
	0,56

	2 SOL
	11,50 (13,03)
	5,00 (6,52)
	NA
	63,36 %
	0,27

	3 SOL
	52,86 (43,00)
	34,00 (49,30)
	33,57 (23,58)
	86,96 %
	0,74

	1 WASO
	2 min
	0 min
	0 min
	NA
	NA

	2 WASO
	1,42 min
	4,28 min
	NA
	NA
	NA

	3 WASO
	0 min
	10 min
	15 min
	NA
	NA

	1 TST
	7 h 16 min (1h 39 min)
	6 h 26 min (1h 17 min)
	7 h 45 min
(45 min)
	68,88 %
	0,38

	2 TST
	6 h 8 min 

(1h 26 min)
	9 h 28 min (2h 5 min)
	NA
	68,75 %
	0,38

	3 TST
	6 h 32 min (2h 49 min)
	7 h 40 min
(2h 23 min)
	9 h 21 min (2h 57 min)
	71,42 %
	0,43


Note: SOL, Sleep Onset Latency; WASO, Wake After Sleep Onset; TST, Total Sleep Time; NA, not available

Table 3.

Results from Questionnaires for participants 1, 2 & 3

	Test


	Pretest
	Posttest (changes compared to pretest)
	3 Month Follow-up
(changes compared to pretest)

	Insomnia (ISI)
	
	
	

	1
	16
	8 (- 50 %)
	5 (-69 %)

	2
	18
	7 (- 61 %)
	7 (-61 %)

	3
	13
	5 (- 62 %)
	5 (-62 %)

	
	
	
	

	Daytime (WSAS)
	
	
	

	1
	25
	18 (- 28 %)
	7 (-72 %)

	2
	36
	14 (- 61 %)
	4 (-89 %)

	3
	13
	4 (- 69 %)
	5,5 (-58 %)

	
	
	
	

	HADS
	
	
	

	1 depression/anxiety
	5/6
	3/6 (-40 / 0 %)
	3/4 (-40 % / -33 %)

	2 depression/anxiety
	9/16
	2/6 (-78/-63 %)
	1/0 (-89 %/  -100 %)

	3 depression/anxiety
	4/3
	0/2 (-100/-33%)
	1,5/3 (-63 %/ 0 %

	
	
	
	

	Unhelpful beliefs (DBAS)
	
	
	

	1
	43,97
	42,83(-3 %)
	25,63 (-41 %)

	2
	67,20
	37,53(-44 %)
	46,33 (-31 %)

	3
	36,07
	35,60 (-1 %)
	29,57 (-18 %)

	
	
	
	

	Worry (APSQ)
	
	
	

	1
	79
	62 (-22 %)
	35 (-56 %)

	2
	77
	22 (-71 %)
	26 (-66 %)

	3
	39
	30,5 (-21 %)
	34 (-13 %)

	
	
	
	

	Arousal (PSAS-C)
	
	
	

	1 
	23
	23 (0 %)
	15 (-35 %)

	2 
	36
	21 (-42 %)
	11 (-69 %)

	3
	35
	17 (-51 %)
	13,5 (-61 %)

	
	
	
	

	Monitoring (SAMI)
	
	
	

	1
	110
	69 (-37 %)
	70 (-36 %)

	2
	122
	70 (-42 %)
	71 (-42 %)

	3
	115,5
	56 (-52 %)
	61,5 (-47 %)

	
	
	
	

	Safety Behaviors (SRBQ)
	
	
	

	1
	95
	75 (-21 %)
	63 (-34 %)

	2
	96
	68 (-29 %)
	45 (-53 %)

	3
	60
	54 (-10 %)
	54,5 (-9 %)

	
	
	
	

	Participant
	1
	2
	3

	Rationale Credibility (CEQ)
	23
	25
	22

	Treatment Expectancy (CEQ)
	70/7/70
	60/9/60
	100/8/80
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Figure 1. The daily changes in Sleep Onset Latency (SOL) and Total Sleep Time (TST) for the three participants. Cut-off for normal SOL = 30 min as indicated by the dotted horizontal line. 
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Figure 2. Daily measures of daytime symptoms at baseline, treatment and follow-up. 1 = not at all - 5 = a lot.
 SHAPE  \* MERGEFORMAT 



Figure 3. Subjective goal fulfillment rated after treatment. Participants had different amount of goals that differed in difficulty to achieve. This result should be seen as a subjective measure of treatment satisfaction rather than objective treatment gains of the specific goals. 
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