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Abstract 

Background: Insomnia is the most prevalent sleep disorder. The impact of chronic 

insomnia is far reaching. Cognitive Behavioural Therapy for Insomnia (CBT-I) has 

been shown to improve both sleep and mental health outcomes. Therefore, it is 

important to better understand the links between poor sleep and mental health and 

ensure CBT-I is tolerable.   

 

Method: A systematic review and meta-analysis was conducted to determine rates 

of dropout, refusal, attendance, and adherence to CBT-I. An empirical study used 

survey data to explore associations between components of poor sleep, symptoms of 

depression and anxiety, and wellbeing in an adolescent sample.   

 

Results: 62 studies were included in the systematic review.  A proportion meta-

analysis yielded a pooled estimated dropout of 9.79%. Subgroup analyses indicated 

significantly higher dropout in individual when compared to group CBT-I. The most 

common reason provided by those who dropped out was that CBT-I required too 

high of a time commitment. A proportion meta-analysis yielded a pooled estimate of 

96.71% attendance. Refusal of CBT-I rates ranged from 8.57% to 41.67%. 

Adherence rates to homework tasks and treatment instructions ranged from 50-90%. 

The results from the empirical study indicated that anxiety symptoms were 

significantly positively correlated with sleep disturbance, daytime dysfunction and 

insomnia severity. Depression symptoms were significantly positively correlated 

with sleep disturbance, sleep latency, daytime dysfunction, sleep quality and 

insomnia severity. Wellbeing was significantly negatively correlated with daytime 

dysfunction and insomnia severity.  
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Conclusions: The results indicate that dropout from CBT-I was lower than other 

CBT interventions. Furthermore, the results indicate that certain components of poor 

sleep may impact more on anxiety, depression, and wellbeing.  The findings suggest 

that mental health outcomes, as well as rates of dropout, refusal, attendance, and 

adherence to treatment should be routinely recorded and reported within CBT-I 

studies to improve the acceptability, efficacy, and efficiency of the intervention. 
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Introduction to Thesis Portfolio 

Sleep occurs in every organism, to some extent, indicating its importance as a 

fundamental biological need (Siegel et al., 2008). On average, humans spend one 

third of their lives sleeping. There is no single physiological role that sleep serves, 

instead playing an essential role in many vital processes such as development, 

energy conservation, brain waste clearance, cognition, performance, vigilance, and 

psychological state (Zielinski et al., 2016).  

Sleep deprivation refers to a lack of sleep during a certain time period, or 

shorter than optimal sleep duration, and can be caused by a number of factors. Sleep 

loss has both physical and psychological consequences.  For example, chronic sleep 

deprivation can impact upon immune responses and secretion of the growth 

hormone, as well as increasing the risk of obesity, diabetes and cardiovascular 

disease (Orzeł-Gryglewska, 2010). Furthermore, sleep deprivation can cause 

impairments in perception, difficulty concentrating, poorer memory functioning, and 

poorer wellbeing (Orzeł-Gryglewska, 2010). There is also emerging evidence that 

poor sleep in middle age is a risk factor for dementia (Sabia et al., 2021).   

Chronic sleep loss can lead to an individual being diagnosed with a sleep 

disorder. Insomnia is the most prevalent sleep disorder (Ohayon & Reynolds, 2009) 

and is becoming increasingly common, affecting approximately 10-15% of adults 

(Kraus & Rabin, 2012). The lifetime prevalence of insomnia within an adolescent 

sample has been estimated at 10.7% (Johnson et al., 2006). The Diagnostic and 

Statistical Manual for Mental Disorders 5th Edition (DSM-V) defines insomnia 

disorder as a difficulty initiating or maintaining sleep, or early morning awakenings 

with an inability to return to sleep occurring at least three nights a week for at least 

three months (American Psychiatric Association [APA], 2013). The impact of 
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chronic insomnia is far reaching. Insomnia is associated with a range of physical 

health conditions, such as heart disease, high blood pressure, and chronic pain 

(Taylor et al., 2007b), as well as mental health difficulties (Hertenstein et al., 2019) 

and poorer daytime functioning (Daley et al., 2009).   

Sleep and mental health difficulties are closely associated, with the DSM-V 

criteria for many mental health disorders listing sleep disturbance symptoms (APA, 

2013). A recent review suggests a bi-directional relationship between sleep and 

mental health across the lifespan, with the dominant path being from sleep 

difficulties to the occurrence of other mental health disorders (Freeman et al., 2020). 

Although there is growing evidence to support the associations between poor sleep 

and mental health difficulties, research has not yet dismantled the concept of poor 

sleep into component parts and explored which components are correlated with 

mental health difficulties and poorer wellbeing in an adolescent sample. 

Despite the prevalence of insomnia and the widespread negative 

consequences on both a person’s physical and mental health, the disorder is often not 

recognised, and therefore left untreated.  Individuals often resort to self-help 

remedies, such as alcohol or over the counter medication (Morin & Benca, 2012). 

When recognised, insomnia is commonly treated by medical professionals using 

medication, such as Zopiclone, due to widespread availability and rapid clinical 

improvement. However, the majority of sleep medications are not approved for long-

term use, are not curative, and can cause side effects and longer-term dependence 

(National Institute of Health [NIH], 2005).  

Cognitive Behavioural Therapy for Insomnia (CBT-I) is an effective non-

pharmacological intervention that improves sleep outcomes with minimal adverse 

effects (Trauer et al., 2015). CBT-I is recommended as the first line treatment for 
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chronic insomnia in adults of any age (Riemann et al., 2017; Qaseem et al., 2016).  

Furthermore, CBT-I is often preferred by patients to medication (Vincent & 

Lionberg, 2001). Evidence suggests that although medication may be superior in the 

short term, CBT-I has superior effectiveness in the longer term (Mitchell et al., 

2012).  

CBT-I combines educational, cognitive, and behavioural therapeutics to 

manage psychological factors that play a role in insomnia (Morin, 2004). The five 

key components of CBT-I are relaxation (R), sleep hygiene (SH), stimulus control 

(SC), sleep restriction (SR), and cognitive therapy (CT) to target dysfunctional 

beliefs and attitudes about sleep (Trauer et al., 2015; NIH, 2005). Research has 

shown that combining the components is more effective than separate delivery 

(Harvey et al., 2014) although evidence is converging of the efficacy of single-

component CBT-I therapeutics.   

There is a wealth of evidence indicating the effectiveness of CBT-I on sleep 

outcomes (Trauer et al., 2015). However, there is increasing evidence that suggests 

CBT-I also improves mental health outcomes, without directly targeting these 

symptoms within treatment (Freeman et al., 2017; Gee et al., 2019). CBT-I has, for 

example, been found to improve both depression (Cunningham & Shapiro, 2018) 

and anxiety symptoms (Belleville et al., 2011) in adults. These finds are promising, 

and further support the effectiveness and efficiency of CBT-I. However, there are 

questions as to how well people tolerate and adhere to CBT-I treatment.  

Dropout, attendance, refusal, and adherence within CBT-I are often discussed 

between clinicians as being a challenge within treatment. This is possibly because 

sleep restriction and stimulus control initially involve spending less time in bed, 

which may make them more difficult to adhere to and more likely that participants 
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will refuse, dropout or not attend sessions. However, these outcomes are often not 

explored empirically or reported within CBT-I research. Thus far, the research into 

dropout, attendance, and refusal within CBT-I is limited.  

The World Health Organisation (WHO) defines adherence as “the extent to 

which a person’s behaviour… corresponds with agreed recommendations from a 

healthcare provider” (Sabaté & Sabaté, 2003). The average adherence to common 

medical treatments is around 75% (DiMatteo, 2004). However, with adherence rates 

of 65.5%, sleep-related treatments, such as taking medication or employing health 

behaviours, have been found to have the lowest adherence of all treatments studied 

(DiMatteo, 2004). It is important to understand and study adherence to treatments as 

poor adherence leads to poorer healthcare outcomes and increased costs. Moreover, 

improving adherence increases healthcare effectiveness and improves patient safety 

(Sabaté & Sabaté, 2003).  Two previous systematic reviews have explored how 

adherence is measured within CBT-I studies (Matthews et al., 2013; Agnew et al., 

2021). However, adhering to the treatment recommendations is not the only 

important factor when considering how well tolerated CBT-I is. More recently, 

adherence reviews have also explored dropout, refusal, and attendance as well as 

completion of between session tasks (e.g. Leeuwerik et al., 2019). These additional 

variables have not yet been reviewed within the CBT-I literature.  

This thesis portfolio aims to address two gaps within the sleep literature. The 

first aim is to explore rates of dropout, refusal, attendance, and adherence to CBT-I 

treatments through a systematic review and meta-analysis which is presented in 

chapter two.  As the evidence has demonstrated that treating insomnia can also 

improve mental health outcomes, it is important that CBT-I is as effective and 

tolerable as possible. 
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The second aim of this thesis portfolio is to add to the evidence exploring the 

links between poor sleep and mental health difficulties in an adolescent sample 

through an empirical study using questionnaire data. This is presented in chapter 

four. More specifically, this study will break down poor sleep into its component 

parts to explore whether certain components are more highly associated with mental 

health difficulties and poorer wellbeing in adolescents.  

Theoretical and contextual links between these chapters are discussed in 

chapter three, additional methodology and results for the empirical study are 

discussed in chapters five and six, and finally chapter seven integrates both findings 

in a joint discussion. Strengths, limitations, and implications of the thesis portfolio 

are also explored.  
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CHAPTER TWO 

Systematic Review and Meta-Analysis 
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Dropout, Attendance, Refusal, and Adherence in Cognitive Behavioural 

Therapy for Insomnia (CBT-I): A Systematic Review and Meta-Analysis 

Abstract 

Cognitive Behavioural Therapy for Insomnia (CBT-I) has been found to be an effective non-

pharmacological intervention for insomnia, and is recommended as the first line treatment.  

However, less is known about whether CBT-I is acceptable to participants.  The primary aim 

of this review was to explore dropout, attendance, refusal, and adherence to homework tasks 

within CBT-I studies. The secondary aim was to explore factors that may influence dropout 

rates through subgroup analyses.  A systematic search identified 62 eligible studies 

including 2238 participants.  Meta-analyses were run on the extracted dropout and 

attendance data. Refusal and adherence data were synthesised and discussed.  A proportion 

meta-analysis yielded a pooled estimated dropout of 9.79%. Subgroup analyses indicated 

significantly higher dropout in individual when compared to group CBT-I. The most 

common reason provided by those who dropped out was that CBT-I required too high of a 

time commitment. A proportion meta-analysis yielded a pooled estimate of 96.71% 

attendance. Refusal of CBT-I rates ranged from 8.57% to 41.67%. Adherence rates to 

homework tasks and treatment instructions ranged from 50-90%. This review provided a 

comprehensive systematic review and meta-analysis of dropout, attendance, refusal, and 

adherence rates in CBT-I. Dropout from CBT-I was minimal compared to other types of 

CBT and attendance was high. The most common reasons given for refusal of CBT-I and 

dropout were related to time commitments, which warrants further exploration. The findings 

indicate that this data needs to be routinely recorded and reported in research to further 

enhance understanding around treatment acceptability and to reach a consensus around 

defining, measuring, and reporting adherence in CBT-I studies.  

Keywords: Insomnia, sleep, CBT-I, adherence, dropout, attendance, refusal 

Word Count: 8315 
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Introduction 

Background 

Insomnia is the most prevalent sleep disorder (Ohayon & Reynolds, 2009) 

and is becoming increasingly common, affecting approximately 10-15% of adults 

(Kraus & Rabin, 2012). The Diagnostic and Statistical Manual for Mental Disorders 

5th Edition (DSM-V) defines insomnia disorder as a difficulty initiating or 

maintaining sleep, or early morning awakenings with an inability to return to sleep 

occurring at least three nights a week for a minimum of three months (American 

Psychiatric Association, 2013). The impact of chronic insomnia is far reaching. 

Insomnia is linked to poorer day-time functioning, increased work absenteeism, 

healthcare utilisation, and non-motor vehicle accidents (Daley et al., 2009). Insomnia 

is also a significant predictor for the onset of depression, anxiety, alcohol abuse, and 

psychosis (Hertenstein et al., 2019) and is associated with serious health conditions 

(Taylor et al., 2007).  

Despite the prevalence of insomnia and the significant impact it can have, the 

disorder is often left untreated, with individuals resorting to self-help remedies such 

as alcohol or over the counter medication (Morin & Benca, 2012). When recognised, 

insomnia is often treated by medical professionals using medication, such as 

Zopiclone, due to the widespread availability and rapid clinical improvement. 

However, the majority of sleep medications are not approved for long-term use, are 

not curative, and can cause side effects and longer-term dependence (National 

Institute of Health [NIH], 2005; National Institute for Health and Care Excellence 

[NICE], 2004). Furthermore, these adverse effects appear to be worse in older adults 

(NIH, 2005). Therefore, non-pharmacological alternatives for treating insomnia need 

to be considered.  
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Cognitive Behavioural Therapy for Insomnia (CBT-I) is an effective non-

pharmacological intervention that improves sleep outcomes with minimal adverse 

effects (Trauer et al., 2015). CBT-I is recommended as the first line treatment for 

chronic insomnia in adults of any age in European (Riemann et al., 2017; NICE, 

2021) and United States (Qaseem et al., 2016) guidance.  Furthermore, patients often 

prefer CBT-I to medication (Vincent & Lionberg, 2001). Evidence suggests that 

although medication may be superior in the short term, CBT-I has superior 

effectiveness longer term (Mitchell et al., 2012).  

CBT-I combines educational, cognitive, and behavioural techniques to 

manage psychological factors that play a role in insomnia (Morin, 2004). The five 

key components of CBT-I are relaxation (R), sleep hygiene (SH), stimulus control 

(SC), sleep restriction (SR), and cognitive therapy (CT) to target dysfunctional 

beliefs and attitudes about sleep (Trauer et al., 2015; NIH, 2005). See Table 2.1 for 

more details about each component. Research has shown that a combination of 

components is more effective than separate delivery (Harvey et al., 2014) although 

evidence is converging of the efficacy of single-component CBT-I therapeutics.   

Dropout, attendance, refusal, and adherence within CBT-I are often discussed 

between clinicians as a challenge within treatment. This is possibly because sleep 

restriction and stimulus control initially involve spending less time in bed, which 

may make them more difficult to adhere to and more likely that participants will 

refuse, dropout or not attend sessions. However, these outcomes are often not 

explored empirically or reported within CBT-I research.  

A 2015 meta-analysis of self-help CBT-I explored dropout as part of a wider 

review and found an average of 14.5% dropout, compared to 16.7% dropout for 

therapist-administered CBT-I and 8.9% dropout from waitlist conditions (Ho et al., 



SLEEP DIFFICULTIES AND INTERVENTIONS  
 

21 

2015). This review only looked at studies that included a self-help CBT-I condition, 

and the dropout data from therapist-administered and waitlist control conditions 

were only taken from the comparison arms of the included studies. Furthermore, 

some individual studies have explored those who are at risk of dropping out of CBT-

I. One study found that those who had an average baseline total sleep time of less 

than 3.65 hours were at greater risk of early treatment termination (Ong et al., 2008). 

Another study found that those with longer sleep, greater depression, and less severe 

insomnia predicted non-completion of an internet self-help CBT-I programme 

(Yeung et al., 2015).  

Previous studies have explored dropout in other formats of Cognitive 

Behavioural Therapy (CBT). A 2015 meta-analysis (Fernandez et al., 2015) looked 

at dropout from CBT for a range of mental health disorders (not including insomnia) 

in 115 studies. The authors found an average of 26.2% dropout during treatment 

across disorders, with the highest dropout rate in those experiencing depression 

(36.4%), followed by eating disorders (31.0%), comorbid anxiety and depression 

(28.8%), PTSD (27.2%), psychosis (20.1%), and anxiety disorders (19.6%).  

The research into session attendance in CBT-I is limited. Attendance rates 

are rarely reported, and studies that do discuss attendance tend to focus on treatment 

completers and dropouts, without further detail. A recent study (Short et al., 2021) 

explored attendance in a CBT-I group intervention, and found that the majority of 

participants attended one or more sessions, with an average of three out of five 

sessions attended for treatment initiators. They also found that participants with 

poorer global sleep quality and longer sleep onset latency were less likely to attend 

group sessions, and attended fewer sessions overall (Short et al., 2021). A second 

study exploring predictors of treatment attendance and adherence within an out-
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patient insomnia clinic found that being older was associated with better attendance, 

whereas anxiety and depression symptoms were associated with poorer attendance 

(Cui & Fiske, 2019). Further research into attendance within CBT-I is needed to add 

to the evidence base. 

To the authors’ knowledge, no studies have been conducted that primarily 

explore participant refusal to take part in CBT-I.  Some studies report rates of refusal 

within participant flow charts and some studies explicitly state the reasons given for 

refusing. However, reasons for refusal are not consistently reported, meaning it is not 

clear whether refusal was related to CBT-I or for other reasons. Again, refusal is 

often not explored in more detail than simply reporting the figures, and this 

information is not routinely reported. 

Often, adherence to treatment is used as an umbrella term and within that, 

dropout, attendance, and refusal will also be discussed. The World Health 

Organisation (WHO) defines adherence as “the extent to which a person’s 

behaviour… corresponds with agreed recommendations from a healthcare provider” 

(Sabaté & Sabaté, 2003). A recent meta-analysis exploring adherence to CBT-I 

concluded that there was a lack of consensus around the definition of adherence 

within CBT-I studies (Agnew et al., 2021). Within this review, adherence will be 

explored separately to dropout, attendance, and refusal rates. Using the WHO 

definition, adherence to CBT-I will be explored in relation to completing homework 

tasks or following CBT-I instructions.  

The average adherence to common medical treatments, both pharmacological 

and non-pharmacological, is around 75% (DiMatteo, 2004). However, with 

adherence rates as low as 65% in some studies, sleep-related treatments were found 

to have the lowest adherence of all treatments studied (DiMatteo, 2004). If 
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adherence rates to CBT-I could be calculated, then this information may help 

clinicians to better understand reasons for non-adherence and if these can be 

addressed, then treatment could be administered more effectively.  It is important to 

understand and study adherence rates as poor adherence leads to poorer healthcare 

outcomes and increased costs. Moreover, improving adherence increases healthcare 

effectiveness and improves patient safety (Sabaté & Sabaté, 2003).   

Two previous systematic reviews have explored adherence to CBT-I. 

Matthews and colleagues (2013) conducted a review to explore how adherence is 

measured within CBT-I studies and the outcomes reported. The authors found 15 

studies that measured adherence, for example through measuring a participant’s use 

of SC instructions or SR prescriptions. The Matthews and colleagues systematic 

review was then updated (Agnew et al., 2021) and included 53 studies. Similarly, 

Agnew and colleagues extracted and described how adherence was measured in 

CBT-I studies and the outcomes, but also the quality of the adherence measure. They 

also described reported correlations between adherence and outcomes and predictors 

of adherence.  

The findings and conclusions from both studies indicated that adherence is 

not consistently measured or reported within CBT-I research, and associations 

between adherence and insomnia outcomes are rarely explored. Agnew and 

colleagues (2021) also highlighted that adherence to CBT-I is a complex concept 

that currently lacks consensus around definition. Additionally, Matthews and 

colleagues found that a very small number of studies used an explicit conceptual 

model or theory of adherence. Both of the reviews extracted and reported 

information about adherence as narrative syntheses, and meta-analytic techniques 
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were not deployed. Moreover, neither of the reviews explored dropout, attendance or 

refusal rates in detail.  

The current review will add to and build upon previous literature by 

conducting the first comprehensive systematic review and meta-analysis of dropout, 

attendance, refusal, and adherence to homework tasks within CBT-I. These are 

outcomes that are often not explored in depth within CBT-I research. This review 

will include all modes of delivering CBT-I, unlike previous research (e.g. Ho et al., 

2015; Short et al., 2021), and will extract and synthesise dropout, attendance, and 

refusal data that is often not elaborated on (e.g. Matthews et al., 2013; Agnew et al., 

2021).  Furthermore, studies where participants are taking sleep medication will be 

excluded from the review as there is no clear consensus as to whether this would be 

a confounding variable within the variables of interest. The results from this 

systematic review and meta-analysis will help towards reaching a consensus 

definition and measurement tool of adherence within research.  

Primary Objective 

To calculate proportions of dropout, attendance, refusal, and adherence to 

homework tasks within CBT-I studies. Meta-analytic techniques will be used where 

possible. If there is not enough data to conduct a meta-analysis, extracted 

information will instead be synthesised and described.  

Secondary Objective 

To explore moderators of dropout using subgroup analyses. Subgroup 

analyses will be carried out where possible using the dropout data to explore factors 

that may influence dropout rates, including comparing participant age (adolescent, 

adult or older adult), method of delivery (e.g. therapist delivered or computerised), 

setting of delivery (e.g. inpatient, community, individual, group or family therapy), 
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session frequency, number of sessions, duration of treatment, and therapist 

experience.  

Method 

Search Methods  

This study was registered on PROSPERO in September 2020 (Ref: 

CRD42020183118). Medline OVID, PsycINFO and Embase were searched from 

their inception to 01/02/2021. The following search terms were used ((“Sleep 

Initiation and Maintenance Disorders” or Insomnia or Sleep Wake Disorders or 

Sleep Disorder* or Sleep Disturbance* or Sleeplessness) AND (Cognitive 

Behavioural Therapy or Cognitive Behavioral Therapy)) or (CBT-I or CBTI). Terms 

were searched for in the title and/or abstract. Results from electronic database 

searches were checked against references from previous systematic reviews of CBT-

I. Finally, the references of all eligible studies were hand searched.  

Inclusion/Exclusion Criteria 

Studies were included if they; a) evaluated CBT-I, providing at least two of 

the key components (Table 2.1), using any design; b) had participants age 11 and 

over (samples containing any subjects under the age of 11 were excluded) who were 

suffering from symptoms of insomnia (formal diagnosis of insomnia disorder was 

not required); c) used valid and reliable measures of insomnia symptoms; d) had 

measured and reported at least one variable of interest (dropout, attendance, refusal 

or adherence to homework tasks); e) were written in the English language; f) had 

been published in a peer reviewed journal. Opinions and editorial pieces were not 

included. The intervention could be delivered face to face or remotely, be therapist 

led or computerised, and have been delivered individually, in groups, couples or 

family sessions. Both controlled and uncontrolled studies were included.  
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Studies were excluded if they; a) included any other therapeutic element 

aside from the key CBT-I components in Table 2.1 (such as mindfulness); b) 

allowed participants to continue taking medication that was prescribed to improve 

sleep, such as hypnotics, or didn’t specifically state that participants were not taking 

sleep medication; c) included participants who were not suffering from symptoms of 

insomnia (e.g. preventative studies); d) did not include sufficient details about the 

CBT-I treatment to be able to determine if at least two of the key components were 

used; e) were secondary analyses of data where data relevant to this review had 

already been published previously; f) only provided one session of CBT-I (such as a 

one-off workshop) as some of the main outcomes of this review (e.g. dropout and 

adherence) could not be properly measured in a single session. Reasons for exclusion 

were reported as the first reason that screeners found within the paper. Four papers 

were not accessible due to restrictions placed on online articles by the journal and 

COVID-19 preventing access to the physical copies.  

Screening and Data Extraction 

The first two authors screened studies for eligibility against the 

inclusion/exclusion criteria. The authors checked their agreement during title and 

abstract screening by double screening 15% of the search results (once duplicates 

were removed) and achieved 95% agreement before independently screening half of 

the remaining results each. Full text screening was also completed by the first two 

authors; author one screened 93% and author two screened 7%. Data extraction was 

completed by the first author and a proportion (10%) was checked by the second 

author with 98% accuracy. Disagreements at any stage were discussed and resolved 

by the first two authors through reference to the inclusion and exclusion criteria.   
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The following data were extracted from each study;  Title, authors, year 

published, location of study, overall study sample size, eligible treatment arm sample 

size, participant age, ethnicity, gender, marital status, employment status, years of 

education, prior CBT experience, comorbidities, study design, insomnia type, how 

insomnia is defined, how insomnia is measured, recipient of intervention, primary 

outcome measures, secondary outcome measures, intervention components, 

intervention setting (inpatient or community), how intervention was administered 

(therapist or self-help), intervention modality (individual, group, face to face or 

remote), intervention length, number of sessions, duration of sessions, follow-up 

length, insomnia outcomes pre and post intervention, therapist experience, refusal 

rates, reasons for refusal, dropout, reasons for dropout, session attendance, between 

session tasks completed, measures of adherence used, adherence outcomes, 

association between adherence and therapy outcomes, predictors of adherence, and 

reasons given for non-adherence.  

Categorisation of Variables  

Dropout 

Dropout refers to the number of participants that attended at least one session 

of the intervention but discontinued before the planned ending or completion of 

treatment. Participants who completed treatment but did not attend a follow-up or 

post treatment session were not counted as dropouts. Reasons given by participants 

for dropout and predictors of dropout or treatment completion were collated and 

reported separately.  

Attendance 

Session attendance referred to the number of offered sessions that the 

participant attended. The mean number and percentage of sessions were taken as a 
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proportion of the total number of sessions planned or offered. For computerised or 

remote CBT-I, the number and percentage of completed modules or viewed pages 

were calculated where applicable.  

Therapy Refusal 

Therapy refusal was defined as the number of participants who were eligible 

and offered CBT-I but declined. To be included in the analyses it had to be clear that 

participants were aware that they were going to be offered CBT-I when they refused. 

Reasons for refusal were collated and reported.  

Adherence to Homework Tasks 

Adherence to the treatment was defined by how many of the set homework 

tasks were completed or instructions were followed. The mean number of tasks 

adhered to were extracted. How studies measured adherence and any further 

analyses run with the adherence data (e.g. associations between adherence and 

outcome) were extracted and reported.  

Subgroup Analyses 

Before data extraction, multiple subgroup comparisons were planned 

dependent on the available dropout data: adolescents (11-18 year olds), adults (18-

65), and older adults (65+); inpatient settings and community settings; CBT-I 

delivered individually, in a group setting, and family sessions; therapist administered 

and self-administered (e.g. computerised CBT-I); type of CBT delivered (e.g. full 

CBT-I or some of the components); session frequency (how many sessions in a 

week); session number (how many sessions in total); treatment duration (number of 

weeks); therapist experience. 
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Quality Rating 

Study quality was assessed using the Moncrieff and colleagues (2001) quality 

assessment tool for trials of psychotherapy. The tool includes 23 items by which 

study quality is assessed, and each item is rated 0-2, with higher scores indicating 

higher quality (maximum score of 46). Previous research has used the following cut-

off criteria; studies scoring 30 or more are considered “high quality”, those scoring 

23-29 are considered “adequate”, and those scoring less than 23 are considered “low 

quality” (e.g. Merry et al., 2012; Reynolds et al., 2012; Bortolotti et al., 2008). A 

sensitivity analysis was conducted including only studies that scored in the “high” or 

“adequate” range. Quality ratings were completed by the first author and 21% were 

double rated by the second author. There was 87.16% agreement between the two 

authors and any disagreements were discussed and resolved.  

Deviations from the PROSPERO Protocol 

There were some minor deviations from the PROSPERO protocol. During 

the screening process the inclusion criteria were updated to specify that at least two 

of the five key elements of CBT-I had to be provided to count as a CBT-I 

intervention and be included. This is because CBT-I is defined as a multi-modal 

intervention, so more than one element was required to meet that definition. 

Additionally, it was agreed between the authors that studies only providing one 

session of CBT-I should be excluded as this did not allow for the areas of interest 

within the review to be properly assessed. The same inclusion/exclusion criteria 

were used by Trauer and colleagues (2015) when systematically reviewing the 

efficacy of CBT-I.    

The systematic review by Agnew and colleagues (2021) was published 

during the data analysis for this review. As they had not explored dropout rates in 



SLEEP DIFFICULTIES AND INTERVENTIONS  
 

30 

CBT-I it was agreed between the authors to focus mostly on this aspect to ensure this 

review added to the evidence base rather than repeated previous research. 

Furthermore, for this review, several subgroup analyses were identified a priori that 

could not be run once the data had been extracted. This was primarily because there 

were not enough studies to run a meaningful subgroup meta-analysis (less than 10 

studies; Higgins & Green, 2005), or because the data extracted could not be used in a 

meta-analysis. For example, therapist experience/training was reported in varying 

ways between studies and the authors could not find a way to quantify or compare it 

meaningfully. Finally, it was agreed that due restrictions on time and resources, only 

research that has been published in a peer reviewed journal would be included, and 

therefore the grey literature was not searched.  

Statistical Analyses  

Proportion meta-analyses were conducted using the Metafor (Viechtbauer, 

2010) and Meta (Schwarzer et al., 2015) packages in R (R Core Team, 2014). Logit-

transformed meta-proportions were calculated as prevalence estimates of dropout 

across studies were less than .2 and for attendance higher than .8 and therefore less 

likely to be normally distributed (Lipsey & Wilson, 2001). Random effects models 

were used, estimated using the DerSimonian and Laird method (DL; DerSimonian & 

Laird, 1986) with 95% confidence intervals calculated. Proportion of dropout was 

calculated by the number of cases who dropped out, divided by the starting sample 

size of the included treatment arm. Individual study data was combined to create a 

weighted average proportion. Reasons given for dropout and predictors of treatment 

dropout and completion were extracted and described.  

Moderator analyses were conducted on the dropout data where there were at 

least 10 data points available (Higgins & Green, 2005). It was not possible to run 
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subgroup analyses and comparisons for the following: Studies that used an 

adolescent sample (k = 6); comparing studies that used an inpatient sample (k = 1) to 

a community sample (k = 58); CBT-I delivered by family therapy sessions (k = 0); 

comparing therapist led (k = 67) to self-help studies (self-help k = 5); comparing in-

person therapy (k = 20) to remote therapies (k = 8).  

Ten studies reported sufficient attendance data to run a prevalence meta-

analysis to combine the data. Proportion of attendance was calculated by the number 

of sessions attended divided by the total number of sessions offered across the whole 

sample and analyzed in the same way as the dropout data. Rates of refusal were 

collated and described as there was not sufficient data to run a meaningful meta-

analysis.  Measures of homework task adherence used within a study were extracted 

where applicable and described, along with any outcomes reported. Predictors of 

task adherence and associations between task adherence and outcomes were 

extracted and described as there were not enough studies that reported this 

information to run a meaningful meta-analysis.  

Results 

[Figure 2.1] 

Study Characteristics 

In total, 6307 studies were identified through database searching and other 

sources. Of these, 62 studies published between 1993 and 2020 met the inclusion 

criteria for this review. For the full study flow chart see Figure 2.1. Two studies that 

provided further adherence data about a study that had already been included in the 

meta-analysis are not included in the flow chart. Some studies had multiple treatment 

arms that were eligible for the meta-analysis and therefore multiple data points were 

extracted from the same study. There were a total of 2238 participants from the 
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included studies, with an approximate mean age of 54.67 (10 studies did not report 

age data or data could not be extracted because it was pooled with treatment arms 

that were excluded from the meta-analysis). Approximately 61.44% of participants 

were female (eight studies did not report gender of participants or data could not be 

extracted because it was pooled with treatment arms that were excluded from the 

meta-analysis). Sample sizes ranged from 5-96 participants. The duration of the 

intervention ranged from 2-14 weeks and the number of CBT-I sessions provided 

ranged from 2-9 sessions. Further details about the included studies can be found in 

Table 2.2. 

Quality Rating 

 41.94% of the studies (k = 26) were deemed high quality, 35.48% (k = 22) 

were deemed adequate quality, and 22.58% (k = 14) were deemed low quality. See 

Table 2.3 for study ratings. 

Dropout 

Proportion Meta-Analysis 

Sixty-one studies reported dropout data and some of these studies had more 

than one eligible treatment condition. Therefore, 72 data points were extracted from 

61 studies. A proportion meta-analysis yielded a pooled estimate of 9.79% dropout 

across all included data points (k = 72, 95% CI 7.73, 12.10), with medium 

heterogeneity (Q = 161.56, df = 71, p <.001, I2 = 56.05).  I2 indicates that 

approximately 56% of the total variance is attributed to variability in true effects 

(Borenstein et al., 2009). The forest plot (Figure 2.2) shows dropout rates with 95% 

confidence intervals. Across the studies, dropout ranged from 0% to 42%, and no 

studies were identified as outliers.  

[Figure 2.2] 
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Subgroup Analyses 

[Table 2.4] 

Full results from the subgroup analyses can be found in Table 2.4. No 

significant difference in dropout estimates was found between adult and older adult 

samples.  A significant difference in estimates of dropout was found when CBT-I was 

delivered individually compared to in a group. No significant difference in dropout 

estimates was found when all components of CBT-I were delivered compared to 

those who did not receive the full package. No significant difference in dropout 

estimates was found when participants were given four sessions of CBT-I compared 

to eight sessions. No significant differences in dropout estimates were found when 

participants were given treatment over a period of four weeks in comparison to a 

period of eight weeks. Finally, no significant differences in dropout estimates were 

found when participants had treatment sessions less than once per week in 

comparison to weekly sessions. 

Reasons for Dropout 

 Reasons given by participants for dropping out of treatment were extracted 

and collated. Twenty-seven studies reported reasons for dropout. This information is 

provided in Table 2.5. The most common reasons given by participants for dropping 

out were; being too busy or the time commitment being too high (n = 22), poor 

adherence to the treatment instructions (n = 5), and being admitted to hospital or 

experiencing a health crisis (n = 5).  Not all reasons given for dropout were directly 

related to CBT-I but were included nonetheless (e.g. participant dropped out due to 

side effects of antidepressant medication or requirements of research trial).  

Predictors of Treatment Dropout and Completion  
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Five studies reported predictors of treatment dropout and completion. Harvey 

and colleagues (2014) found that those who dropped out of treatment were more 

likely to have a longer duration of insomnia. Epstein and colleagues (2012) found 

that those who dropped out of treatment were more likely to be older males. Manber 

and colleagues (2016) found that those who dropped out of treatment were more 

likely to be younger in age and with a lower level of education. Perlis and colleagues 

(2001) found that those who completed treatment were more likely to be diagnosed 

with primary insomnia and delayed sleep phase syndrome. Finally, although the 

difference was not significant, Birling and colleagues (2018) found that non-

adherence to SR sleep prescriptions and SC instructions was higher in those who 

dropped out of treatment, compared to those who completed treatment.  

Attendance 

Proportion Meta-Analysis 

Sixteen studies reported attendance data, however the way that this data was 

reported varied between studies. Eight studies provided data that could be used 

within the analysis, however some studies had multiple eligible treatment conditions. 

Therefore, 10 data points were extracted. A proportion meta-analysis yielded a 

pooled estimate of 96.71% attendance across all included data points (k = 10, 95% 

CI 92.78, 98.54), with large heterogeneity (Q = 42.10, df = 9, p <.001, I2 = 78.62).  I2 

indicated that approximately 78% of the total variance was attributed to variability in 

true effects (Borenstein et al., 2009). The forest plot (Figure 2.3) shows attendance 

rates with 95% confidence intervals. Across studies, attendance ranged from 85% to 

100%, and no studies were identified as outliers. The full attendance data extracted 

from all studies can be found in Table 2.6.  

[Figure 2.3] 
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Sensitivity Analysis  

A sensitivity analysis was conducted to re-run the two main meta-analyses 

(participant dropout and attendance) including only the studies that were rated as 

“high” or “adequate” quality. See Table 2.3 for study ratings.  Fourteen studies rated 

as “low” quality were removed from the dropout proportion meta-analysis which 

equated to 17 data points. A proportion meta-analysis yielded a pooled estimate of 

9.26% dropout across all included studies (k = 55, 95% CI 7.18, 11.89), with 

moderate heterogeneity (Q = 114.46, df = 54, p <.001, I2 = 52.82).  I2 indicated that 

approximately 53% of the total variance was attributed to variability in true effects 

(Borenstein et al., 2009).   

[Figure 2.4] 

One study was removed from the attendance proportion meta-analysis which 

equated to two data points. This left eight data-points for the meta-analysis which 

meant that it was not possible to run the analysis for the attendance data if the studies 

rated as low quality were removed.  

Refusal of CBT-I 

Five studies reported rates of refusal of CBT-I, and only four of these studies 

reported the reasons given. Therefore, it was not possible to run a proportion meta-

analysis on this data. Refusal rates ranged from 8.57% to 41.67%. Xing and 

colleagues (2020) found that six participants refused because they were unwilling to 

accept CBT-I, Lah and colleagues (2019) found that two participants refused CBT-I 

because they didn’t have the time to do it, and Birling and colleagues (2018) found 

that eight participants refused because they were unwilling or unable to follow the 

CBT-I programme. McCarthy and colleagues (2018) found that four participants 

refused CBT-I, two because they were uncomfortable with the technology involved 
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in the electronic delivery and two because they believed it would be too burdensome. 

Further details of refusal and percentages can be found in Table 2.7.   

Adherence to the Treatment 

Measures of Adherence  

Only 19 of the 62 studies included measured adherence to the treatment 

protocol. The studies and descriptions of these measures can be found in Table 2.8. 

This was covered in more detail in previous systematic reviews (Matthews et al., 

2013; Agnew et al., 2021) so has not been elaborated upon further. Matthews and 

colleagues (2013) included 15 studies where adherence had been measured and 

reported, whereas Agnew and colleagues (2021) included 53 studies. It is difficult to 

directly compare these numbers, as different inclusion/exclusion criteria were 

utilised.  

Between Session Tasks Completed 

The majority of studies measured between session tasks completed by 

reporting the extent to which advice and sleep instructions were followed. Overall, 

11 studies measured the completion rate of between session tasks. Only eight studies 

reported this data and this was reported as a combination of means and percentages. 

Therefore, it was not possible to run a meta-analysis on this data. Average treatment 

compliance to between session tasks reported in percentages ranged from 50-90% 

(Epstein et al., 2012; Perlis et al., 2004; Vallieres et al., 2005; Lichstein et al., 2000; 

Riedel et al., 2001). Further details of reported means and averages can be found in 

Table 2.8.  
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Predictors of Adherence 

 One study reported a predictor of adherence to the treatment protocol. 

Bastien and colleagues (2004) reported that increased self-efficacy scores predicted 

increased adherence to the treatment.  

Association Between Adherence and Outcomes 

Three studies reported associations between adherence and outcomes, 

therefore it was not possible to run a meta-analysis on this data. Manber and 

colleagues (2008) found that therapist’s ratings of participant compliance were not 

significantly associated with an improvement in insomnia outcomes. Lichstein and 

colleagues (2000) measured adherence using an index that rated minutes of 

relaxation practice, change in relaxation ratings and heart rate pre and post practice 

and proportion of SC instructions followed. They found that adherence in these areas 

was correlated with an improvement in sleep quality ratings from baseline to follow 

up (r = .44, p <.05). Finally, Riedel & Lichstein (2001) found that more closely 

adhering to the time in bed prescription was associated with significantly lower wake 

after sleep onset in minutes and significantly higher sleep efficiency. They also 

found that more consistent waking times predicted significantly fewer awakenings at 

night and higher sleep quality ratings. Overall, adherence to bedtime restriction and 

sleep schedule consistency significantly predicted wake after sleep onset post 

treatment.  

Publication Bias 

 Publication bias was unlikely to be an issue for this meta-analysis. This is 

because proportion meta-analyses do not involve a calculation of significance, 

therefore, statistical non-significance is unlikely to be an issue that may have biased 

publications (Maulik et al., 2011).  
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Discussion 

 This systematic review and meta-analysis explored dropout, attendance, 

refusal, and adherence to the treatment within CBT-I. A proportion meta-analysis 

yielded a pooled estimated dropout of 9.79%. Subgroup analyses indicated 

significantly higher dropout in individual CBT-I sessions compared to group CBT-I. 

Furthermore, although the differences were not significant, higher dropout was 

found in adult samples compared to older adults, some elements of CBT-I compared 

to full CBT-I, eight sessions compared to four, eight weeks of treatment compared to 

four weeks, and session frequency of less than once per week compared to weekly. 

The most common reason provided by those who dropped out of treatment was that 

CBT-I required too high of a time commitment. Several predictors of dropout were 

reported, including longer insomnia duration, being an older male, being younger in 

age with a lower level of education, and non-adherence to SC and SR. One study 

reported a predictor of treatment completion as having a diagnosis of primary 

insomnia and delayed sleep phase syndrome. 

 Attendance of CBT-I sessions was high, with a proportion meta-analysis 

yielding a pooled estimate of 96.71% attendance. Refusal of CBT-I was reported by 

a small number of studies, and rates ranged from 8.57% to 41.67%. Eighteen 

participants gave reasons for refusing CBT-I. Similar to the dropout data, four 

participants gave reasons relating to CBT-I taking up too much time or being too 

burdensome, and eight participants stated they were unwilling to follow the CBT-I 

treatment requirements.  Only 19 studies measured adherence to the treatment, and 

measurement and reporting varied greatly between the studies. From the data 

reported, adherence to homework tasks and treatment instructions ranged from 50-

90%. One study reported that higher self-efficacy predicted adherence to the 
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treatment. Three studies reported associations between adherence and insomnia 

outcomes. One study found that adherence was not significantly related to 

improvements in insomnia outcomes. However, the other two studies found that 

increased adherence to the treatment correlated with higher sleep quality ratings, 

lower wake after sleep onset in minutes, higher sleep efficiency, and fewer night 

time awakenings. 

To the authors knowledge, no other proportion meta-analyses have been 

conducted to explore dropout rates in CBT-I, so this is the first indication of pooled 

dropout across multiple studies. The estimate of pooled dropout was lower than all 

estimates of during-treatment dropout from a meta-analysis of CBT across multiple 

mental health disorders, with depression and substance abuse being the highest rates 

and anxiety disorders being the lowest (Fernandez et al., 2015). Lower dropout rates 

could indicate that CBT-I may be more tolerable than other types of CBT.  

The most common reason given for dropout was that the treatment required 

too much of a time commitment. The full package of CBT-I requires participants to 

make a number of changes to multiple areas of their life, including both their 

daytime and night time behaviours (e.g. reducing caffeine intake and stopping 

daytime naps). CBT-I also includes the addition of new behaviours (e.g. relaxation 

strategies or SC instructions), and previous research has shown that combining CBT-

I components is more effective than providing the individual elements alone (Harvey 

et al., 2014). This could be perceived as burdensome by participants and therefore a 

reason for discontinuing treatment. However, it is also interesting that the results 

indicated higher dropout when participants are provided with some components of 

CBT-I when compared to the full package. It could be assumed that the full package 

would be more burdensome, so this does not fit with the findings about the reasons 
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given for dropout. As previous research has shown that complete CBT-I is more 

effective (Harvey et al., 2014), it could be hypothesised that if participants could see 

a noticeable improvement in their sleep, they were less likely to drop out of 

treatment and more likely to invest their time into the intervention.  

The subgroup analyses of dropout that explored participant age and the way 

the treatment was delivered highlighted some important findings. This review found 

lower rates of dropout in group compared to individual CBT-I.  A previous 

systematic review (Ho et al., 2015) found higher dropout in self-help CBT-I 

compared to therapist-led. It was not possible to replicate this study as there was not 

enough data, but these findings highlight that mode of delivery may be a factor in 

whether a participant completes treatment or not. This will be an important 

consideration for future CBT-I research when aiming to reduce dropout. 

Furthermore, although not significant, less dropout was found in older adult samples 

compared to adult samples. This is promising, as older adults experience more 

adverse effects from sleep medication than adults (NIH, 2005). Therefore, it is 

important that CBT-I is generally well tolerated by older adults.  

 Further subgroup analyses of dropout fit with the reasons given for dropout. 

For example, higher dropout was found in eight sessions compared to four, and eight 

weeks of treatment compared to four. This indicates that shorter time periods of 

CBT-I led to fewer dropouts, perhaps because participants found the time 

commitment more manageable. However, weekly sessions were found to have less 

dropout than sessions being provided less frequently. This does not fit with the most 

common reason given for dropout, as it would be assumed that weekly sessions are 

more time consuming than sessions held every two or three weeks. Participants may 

have felt that weekly sessions provided more motivation to continue treatment, 
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whereas less frequent sessions could have reduced this motivation or commitment to 

treatment.  

 Longer insomnia duration being a predictor of dropout fits with a previous 

study that found an average baseline total sleep time of less than 3.65 hours was a 

predictor for dropout (Ong et al., 2008) which, together, might indicate that 

increased insomnia severity may be a predictor for dropout. However, a meta-

analysis exploring predictors of dropout from CBT-I (Yeung et al., 2015) found that 

those with longer sleep duration and less severe insomnia were less likely to 

complete treatment. This could be because those with better sleep at baseline were 

less invested in the treatment, which would fit with the findings about reasons given 

for dropout. These contradictory findings indicate that further research is needed into 

reasons for and predictors of dropout in CBT-I.  

 In the small number of studies that reported attendance, a large majority of 

sessions were attended, which may indicate that participants committed to the 

intervention. None of the included studies reported predictors of attendance, and 

there was not enough data available to run subgroup analyses within this review, 

therefore it was not possible to make comparisons with previous research findings 

(Short et al., 2021; Cui & Fiske, 2019). The proportion of attendance found in this 

review was higher than in previous research (Short et al., 2021).  However, this 

estimate is from a small number of studies, and further research is needed to confirm 

and extend these findings. Consequently, this review indicates a need for future 

studies to report attendance routinely as part of their findings. 

 Refusal of CBT-I was only reported by a small number of studies, and it was 

not possible to run a proportion meta-analysis. From the studies that reported reasons 

for refusal, the majority related to CBT-I being too burdensome or that participants 
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were unwilling to follow the CBT-I protocol. This fits with the reasons given for 

dropout. Future research should investigate refusal rates and reasons given for 

refusal, as the high rates of refusal identified (up to 41.67% in one study; Lah et al., 

2019) warrant further exploration.  It appears that there are currently no studies that 

primarily explore rates of refusal in CBT-I in more detail than reporting numbers 

within participant flow charts. Future studies should routinely report refusal rates 

and reasons given for refusal. If a participant states that they are unwilling to follow 

the CBT-I protocol it would be helpful to further explore this and ascertain which 

elements specifically cause them concern. This information, combined with further 

studies about why participants dropout of CBT-I, may provide an indication of 

changes that could be made to make CBT-I more acceptable and therefore reduce 

refusal and dropout rates.   

 Only 19 of the 62 included studies reported measuring adherence to the 

treatment protocol, which is more than the 15 studies from Matthews and colleagues 

(2013) but less than those from Agnew and colleagues (2021). This is likely due to 

differing inclusion/exclusion criteria (e.g. this review excluded studies where 

participants were taking sleep medication). It is important for studies to routinely 

measure and report adherence findings. Less than half of the included studies in this 

review measured adherence and even less reported their findings, with only eight 

reporting the completion rate of between session tasks. Similar conclusions were 

drawn by the two previous reviews (Matthews et al., 2013; Agnew et al., 2021). The 

findings from this review and the previous studies will add to the literature around 

adherence within CBT-I. Furthermore, the findings could help to reach a consensus 

around defining adherence to standardise measuring and reporting adherence 

outcomes.  
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From the studies that did report their findings, adherence ranged from 50-

90%, indicating that further research is needed into why these estimates varied so 

greatly. The adherence to treatment estimates within this review fit with previous 

findings of adherence to common medical and sleep related treatments (DiMatteo, 

2004).  Only one study reported a predictor of adherence, and three reported 

associations between adherence and insomnia outcomes. The findings between the 

studies were contradictory, highlighting the need for further research in this area to 

better understand the links between adherence and insomnia outcomes. Increasing 

understanding around adherence to treatment instructions within CBT-I is important, 

as adhering increases the effectiveness of a healthcare treatment and improves 

patient safety (Sabaté & Sabaté, 2003).  

Within the review 7.5% of studies were excluded for reporting no data 

relating to dropout, refusal, attendance, or adherence. However, this number is likely 

higher, as reasons for excluding a study were reported as the first exclusion criteria 

that the researchers found. From the variables of interest, dropout was mostly 

commonly reported (61 of the 62 included studies), but only 27 of those studies 

reported reasons given for dropout.  Only 16 of the included studies reported 

attendance, five studies reported refusal, and 19 measured and/or reported adherence 

data. These findings were not routinely analysed or reported within the research, 

even within the studies that had measured adherence. This again highlights the need 

for these variables to be routinely recorded and reported within CBT-I research.  

Strengths and Limitations 

 This is the first comprehensive systematic review and meta-analysis of 

dropout, attendance, refusal, and adherence to treatment within CBT-I. To the 

authors knowledge, this is the first study to explore refusal in CBT-I in detail.  A 
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strength of this review is that participants who were taking sleep medication were 

excluded, as it was unclear whether medication impacts upon the outcomes explored. 

Sixty-two studies were identified and included within the review, which strengthens 

the findings. Although it was not possible to run all of the subgroup analyses that 

were planned a-priori, a number of factors were still explored and some interesting 

differences found, which could be used to help shape service provision in the future.  

The findings highlight several key areas to be considered by future research, 

including the need for routine measuring and reporting of these outcomes. The 

findings can be used to help reach a consensus around defining and measuring 

adherence to treatment.  

 This review has a number of limitations. Firstly, there were several studies 

that were potentially eligible for this review, but did not report the variables of 

interest and were therefore excluded. Unfortunately, due to limitations on time and 

resources, it was not possible to contact the authors of these papers to request any 

relevant data that might not have been published. Furthermore, only studies that 

were published in a peer reviewed journal were included, which may mean that data 

from unpublished studies are missing. 

Additionally, as studies that allowed participants to continue taking sleep 

medication were excluded, the results are not representative of all CBT-I studies and  

cannot be generalised to those taking sleep medication. Future reviews may wish to 

compare adherence in CBT-I interventions that allow medications to those that do 

not to see if adherence and dropout differs. It is important to note another limitation, 

in that the exclusion of medication that was prescribed for sleep does not necessarily 

mean that all participants taking medication that may have impacted on their sleep 

were excluded from the study. Participants may have been taking over the counter 
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medication for their sleep and not have notified the researchers, or they may be 

taking other medications, such as antihistamines or antidepressants, which may still 

impact upon sleep, even if they were not prescribed for this reason.  

 Another limitation is that, due to limited time and resources, it was not 

possible for each study to be screened by both of the first two authors against the 

inclusion/exclusion criteria. Only a small percentage of studies were double screened 

at the title and abstract stage (15%) and none at the full text stage, although the first 

author screened a large majority. Furthermore, only a small percentage of studies 

(21%) could be double rated using the quality assessment tool and only a small 

percentage of the data extraction could be checked for accuracy.  Future reviews 

may wish to use additional resources to have each stage checked by two reviewers to 

increase accuracy and reliability.    

 An additional limitation is that it was not possible to run all of the subgroup 

analyses that were planned. This was unfortunate, as some potentially influential 

moderators of dropout may have been missed.  This study attempted to be as broad 

and inclusive as possible, by including both controlled and uncontrolled studies to 

ensure the results were as ecologically valid and reflective of real-life situations as 

possible. However, this means that some of the uncontrolled studies may not be as 

rigorous as a randomized control trial (RCT) of CBT-I.  To minimise the impact of 

this, a quality rating tool was used and a sensitivity analysis conducted to remove the 

low-quality studies, however it may be beneficial for a future review to run a similar 

analysis using only RCT data to see if the results differ. The studies included in this 

review varied in terms of their quality ratings, and less than half were rated as high 

quality, which may have also impacted on the findings. Alternatively, using 

rigorously controlled laboratory settings to conduct research into CBT-I may not 
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provide representative results of what “real life” therapy may look like, for example 

within primary mental health services. Therefore, dropout rates may differ in 

research settings compared to clinic settings. It may be more beneficial for future 

research to assess these outcomes within an Improving Access to Psychological 

Therapies service instead.   

Another limitation of the current review is that not all studies reported the 

reasons given by participants for dropout. The authors defined dropout for this study 

and applied these criteria when extracting dropout data, however there may have 

been cases where participants dropped out of treatment because they were early 

responders and did not require the full dose of the intervention for improvements to 

be seen. Therefore, dropout from the intervention may not always be negative. 

However, it would be helpful for this information to be reported routinely to be able 

to make this distinction.  

 A final limitation of this study is that some of the 95% confidence interval 

estimates were quite wide, particularly in subgroup analyses with a small number of 

included studies. Furthermore, some of the meta-analysis results showed that studies 

had significant heterogeneity. Therefore, the results should be generalised with 

caution.  

Implications 

 The findings from this review indicate that CBT-I is generally well tolerated 

and acceptable when considering that dropout rates were low and favourable when 

compared to other forms of CBT, and attendance was generally high. However, there 

may be steps that researchers can take in order to reduce dropout and refusal further, 

and increase attendance and adherence. In order to further improve the acceptability 

of CBT-I interventions, researchers should consider the findings from this study, 
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particularly that participants often find CBT-I to be time consuming and 

burdensome, and that certain subgroups showed higher dropout that others.  

The findings highlight that mode of delivery may be a factor in whether a 

participant completes CBT-I treatment or not. This will be an important 

consideration for future research when aiming to reduce dropout. Finding 

significantly higher dropout in individual compared to group CBT-I indicates that 

offering group interventions may be better for participants, but also for services as an 

efficient way to use already stretched resources. Another review had previously 

suggested that self-help CBT-I has higher dropout than therapist led treatment (Ho et 

al., 2015), indicating that it may be more effective for therapists to provide treatment 

directly, even if it may be less efficient.  

The finding that there was lower dropout in older adult samples when 

compared to adult samples is promising, supporting the recommendation that CBT-I 

is a better alternative for older adults with insomnia than sleep medication (NIH, 

2005). Future research should continue to explore subgroup differences in dropout, 

attendance, refusal, and adherence as there are many other potential modifiers that 

may have been missed from this analysis, such as anxiety and depression symptoms.  

It is imperative that future intervention studies routinely assess and report 

findings around dropout, attendance, refusal, and adherence to the treatment. Rates 

of refusal and reasons for this warrant further exploration in particular, as this is an 

area that is rarely focused upon within CBT-I studies. It appears that often 

participants are refusing because they are perceiving CBT-I negatively, but it is not 

clear which elements specifically are causing them concern, which could be explored 

further.  
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Many studies were excluded from this review because they had not assessed 

or reported the outcomes of interest. This would support the suggestions made by 

Agnew and colleagues (2021) that there is a need for consensus around the definition 

of adherence and how to measure it, for example with a standardised outcome 

measure. From the results of this review, it is clear that not only a consensus 

definition for adherence is needed, but also for dropout, attendance, and refusal. 

Routinely measuring and reporting these variables would also allow for further 

research to be conducted on predictors of treatment completers and treatment 

dropouts, as well as associations between adherence to the intervention and insomnia 

outcomes.  

Although the results from this meta-analysis provide helpful and important 

data, they could also be seen as reductive. Qualitative, interview-based studies with 

participants who have taken part in CBT-I interventions would allow for a more in-

depth exploration of each outcome, including reasons for dropout, refusal, non-

attendance, and non-adherence. This may provide further insight into how to make 

CBT-I more tolerable for participants. Improving these outcomes would likely make 

CBT-I more effective and efficient, and would therefore be a better use of resources.  

Conclusion 

 In conclusion, this study is the first to provide a comprehensive systematic 

review and meta-analysis of dropout and attendance in CBT-I, as well as further 

adding to the literature around refusal and adherence to treatment. This review found 

that dropout from CBT-I is minimal compared to other formats of CBT, and 

attendance was high. The most common reasons given for refusal of CBT-I and 

dropout before treatment completion were related to the time commitment required. 

This warrants further exploration and should be taken into consideration by 
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researchers when designing CBT-I interventions and offering the treatment to 

participants.  Furthermore, the findings indicate that there is a significant need for 

dropout, attendance, refusal, and adherence to be routinely recorded and reported in 

research findings to further enhance understanding of treatment acceptability and to 

reach a consensus around defining, measuring and reporting adherence in CBT-I 

studies.  
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Table 2.1. Key components of Cognitive Behavioural Therapy for Insomnia 

Component Description 

Stimulus control Instructions designed to reassociate bed 

with sleep and to establish a consistent 

sleep/wake schedule. 

Sleep restriction Instructions to limit time in bed to 

actual sleep time. Creates mild sleep 

deprivation to result in more 

consolidated and efficient sleep. 

Relaxation training Methods aimed at reducing somatic 

tension or intrusive thoughts interfering 

with sleep. 

Cognitive therapy Aims to challenge and change faulty 

beliefs and attitudes about sleep and 

insomnia. 

Sleep hygiene  General guidelines about health 

practices and environmental factors that 

may affect sleep. 
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Table 2.2. Included study characteristics 

Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Aslund et 
al. (2020) 

23 15.5 
(1.6) 
AD 

18 Non-
controlled 

clinical pilot 
study 

NSa DSM-IV criteria and ISI 
>10 

SE, SH, 
SR, SC, 

R 

Therapist led 
Individual 

Face to face 

Six 45-minute 
sessions 
weekly 

Clinical psychologist 
with >18 months CBT 

training. 

Bastien et 
al. (2004) 
Individual 
CBT  

15 43.9 
(10) 
A 

11 Repeated 
measures 

comparison 
pre and post 

SOI or SMI SOL or WASO > 30 
minutes per night, 

minimum of three nights 
per week for at least 6 

months. Complaint of at 
least one negative 

daytime effect attributed 
to poor sleep. 

SC, SR, 
CT, SH 

Therapist led 
Individual 

Face to face 

Eight 50-
minute 
sessions 
weekly 

  

Certified clinical 
psychologists or doctoral 

students in the field of 
psychology with prior 

clinical experience, 
working from a treatment 

manual. 

Bastien et 
al. (2004) 
Group 
CBT  

16 40 
(10.4) 

A 

11 Repeated 
measures 

comparison 
pre and post 

SOI or SMI SOL or WASO > 30 
minutes per night, 

minimum of three nights 
per week for at least 6 

months. Complaint of at 
least one negative 

daytime effect attributed 
to poor sleep. 

SC, SR, 
CT, SH 

Therapist led 
Group (4-6 

participants) 
Face to face 

Eight 90-
minute 
sessions 
weekly 

  

Certified clinical 
psychologists or doctoral 

students in the field of 
psychology with prior 

clinical experience, 
working from a treatment 

manual. 

Bastien et 
al. (2004) 
Telephone 
CBT  

14 41.6 
(9.5) 

A 

7 Repeated 
measures 

comparison 
pre and post 

SOI or SMI SOL or WASO > 30 
minutes per night, 

minimum of three nights 
per week for at least 6 

months. Complaint of at 
least one negative 

daytime effect attributed 
to poor sleep. 

SC, SR, 
CT, SH 

Therapist led 
Telephone 

Eight 20-
minute 
sessions 
weekly 

  

Certified clinical 
psychologists or doctoral 

students in the field of 
psychology with prior 

clinical experience, 
working from a treatment 

manual. 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Bergdahl 
et al. 
(2016) 

32 
 

30 Prospective 
RCT 

NS DSM-V criteria SE, SC, 
SR, CT, 

R 
  

Therapist led 
Individual 

Face to face 

Six 90-minute 
sessions 
weekly 

  

Registered psychologists 
who have undergone 
CBT training and are 

experienced in providing 
CBT-I 

Birling et 
al. (2018) 

72 46.9 
(12.8) 

A 

57 One arm pilot 
trial 

NS DSM-V criteria SE, SH, 
SC, SR, 
CT, R  

Therapist Led 
Group and 
individual 
sessions 

Eight 50-90-
minute 
sessions 
weekly 

Postgraduate clinical 
psychology students who 
received 3 days training 
from a CBT specialised 

psychiatrist. All had 
treated at least 4 patients 
using CBT-I prior to the 

trial. 
Carney et 
al. (2017) 
CBT-I + 
AD  

36 45 
(9.4) 

A 

20 Blinded RCT 
split plot 

experimental 
design 

NSa Research diagnostic 
criteria for Insomnia, ISI 
>= 15, mean sleep diary 
total wake time >= 60 
minutes per night and 
mean sleep efficiency 

<85% 

SE, SC, 
SR, CT  

Therapist led Four 60-
minute 

sessions over 8 
weeks 

  

Novice graduate students 
naïve to sleep treatments. 

Masters level students 
with at least one year of 
practicing other CBTs. 
Trained by the principle 

investigator in CBT-I 
Carney et 
al. (2017) 
CBT-I + 
Placebo  

36 41.8 
(12.9) 

A 

26 Blinded RCT 
split plot 

experimental 
design 

NSa Research diagnostic 
criteria for Insomnia, ISI 
>= 15, mean sleep diary 
total wake time >= 60 
minutes per night and 
mean sleep efficiency 

<85% 

SE, SC, 
SR, CT  

Therapist led Four 60-
minute 

sessions over 8 
weeks  

Novice graduate students 
naïve to sleep treatments. 

Masters level students 
with at least one year of 
practicing other CBTs. 
Trained by the principle 

investigator in CBT-I 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Crönlein 
et al. 
(2019) 

95 50.9 
(12.1) 

A 

76 Pre and post 
design 

CI ICD-10 criteria SC, SR, 
R, CT 

  

Therapist led 
Group (8 

participants) 
and 

individual 

10 hours of 
group sessions 

and 5 hours 
single sessions 
over 14 days 

 

Dang-Vu 
et al. 
(2017) 

29 42.8 
(15.7) 

A 

19 Pre and post 
pilot study 

CP ICSD-3 criteria for 
Chronic Insomnia 

Disorder 

SE, SH, 
SC, SR, 

R 
  

Therapist led 
Group (4-6 

participants) 

Six 90-minute 
sessions 
weekly  

Licensed clinical 
psychologist with 

training and experience 
in CBT-i 

de Bruin 
et al. 
(2015) 
Internet   

39 15.3 
(1.4) 
AD 

33 Parallel 
group RCT 

P DSM-IV criteria SE, SH, 
SC, SR, 
CT, R 

  

Self-help 
Online 

intervention 
with therapist 

feedback 

Required to 
log on once 

per week for 6 
weeks 

Therapist guided by 
protocol 

de Bruin 
et al. 
(2015) 
Group 
   

38 15.6 
(1.7) 
AD 

26 Parallel 
group RCT 

P DSM-IV criteria SE, SH, 
SC, SR, 
CT, R  

Therapist led 
Group (6-8 

participants) 

Six 90-minute 
sessions 
weekly  

Therapist guided by 
protocol 

de Bruin 
et al. 
(2014) 
Internet 

13 14.3 
(1.3) 
AD 

11 Pilot study NS Insomnia complaints at 
least 3 days a week for 

four weeks or more 
based on self-reports and 

the HSDQ 

SE, SH, 
SC, SR, 
CT, R 

  

Self-help 
personalised 

online 
intervention 

with therapist 
feedback 

Required to 
log on once 
per week for 
six weeks, 

with a booster 
session two 
months later 

Certified sleep specialists 
who attended a day long 
training session in online 

conversation skills 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

de Bruin 
et al. 
(2014) 
Group 

13 14.9 
(1.9) 
AD 

10 Pilot study NS Insomnia complaints at 
least 3 days a week for 

four weeks or more 
based on self-reports and 

the HSDQ 

SE, SH, 
SC, SR, 
CT, R  

Therapist led 
Group (6-7 

participants) 

Six 90-minute 
sessions, 
weekly 

  

Certified sleep specialists 

Drake et 
al. (2019) 

52 55.3 
(5.9) 

A 

52 RCT CIa DSM-V criteria; WASO 
>= 60 minutes on three 

or more nights per week, 
onset or exacerbated 

during peri/post-
menopausal period. 

Mean WASO of >= 45 
minutes across two 

overnight PSGs. 

SH, SC, 
SR, CT, 

R 
  

Therapist led 
Individual 

Face to face 

Six sessions, 
weekly 

Registered nurse 
specialist in behavioural 

sleep medicine. 

Edinger et 
al. (1996) 

8 64.5 
(4.1) 
OA 

5 2x2 
Comparison 
pre and post 
pilot study 

NSa Insomnia complaints for 
more than six months 

SE, SC, 
SR 

Therapist led 
Individual 

Four sessions, 
weekly 

 

Edinger & 
Sampson 
(2003) 

10 
  

Single blind 
randomized 
group design 

P DSM-IV criteria and >= 
1-month difficulty 
initiating and/or 

maintaining sleep. 

SE, SC, 
SR 

Therapist led 
Individual 

Two 25-
minute 

sessions twice 
weekly 

Beginning level clinical 
psychologist with 

training and supervision 
in behavioural sleep 

medicine. 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Edinger et 
al. (2007) 
Two 
sessions 

18 55.5 
(10.6) 

A 

10 Double blind 
randomised 

parallel group 
design 

SMI DSM-IV criteria for 
primary insomnia, 

nightly mean WASO >60 
minutes, insomnia 

duration over six months, 
onset after age 10, and 
reported one or more 
poor sleep hygiene 

practices 

SE, SC, 
SR 

Therapist led 
Individual 

Face to face 

Two sessions 
over eight 

weeks, first 
session 45-60 

minutes, 
second session 

15-30 mins 

Licensed clinical 
psychologists, 5 and 17 
years of experience with 
sleep disordered patients 

Edinger et 
al. (2007) 
Four 
sessions 

24 57 
(10.2) 

A 

12 Double blind 
randomised 

parallel group 
design 

SMI DSM-IV criteria for 
primary insomnia, 

nightly mean WASO >60 
minutes, insomnia 

duration over six months, 
onset after age 10, and 
reported one or more 
poor sleep hygiene 

practices 

SE, SC, 
SR 

Therapist led 
Individual 

Face to face 

Four sessions 
over eight 

weeks, first 
session 45-60 

minutes, 
subsequent 

sessions 15-30 
mins 

Licensed clinical 
psychologists, 5 and 17 
years of experience with 
sleep disordered patients 

Edinger et 
al. (2007) 
Eight 
sessions 

17 54.7 
(9.8) 

A 

9 Double blind 
randomised 

parallel group 
design 

SMI DSM-IV criteria for 
primary insomnia, 

nightly mean WASO >60 
minutes, insomnia 

duration over six months, 
onset after age 10, and 
reported one or more 
poor sleep hygiene 

practices 

SE, SC, 
SR 

Therapist led 
Individual 

Face to face 

Eight sessions 
over eight 

weeks, first 
session 45-60 

minutes, 
subsequent 

sessions 15-30 
mins 

Licensed clinical 
psychologists, 5 and 17 
years of experience with 
sleep disordered patients 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Edinger et 
al. (2001) 

25 55.8 
(12.1) 

A 

11 Double blind 
placebo 

controlled 
RCT group 

design 

PPI Met criteria for PPI, one-
week average WASO >= 
60 minutes or, insomnia 

onset after age 10, 
insomnia duration over 

six months 

SE, SC, 
SR 

Therapist led 
Individual 

Face to face 

Six 30-60-
minute 

sessions, 
weekly 

Beginner level clinical 
psychologists naïve to 
behavioural insomnia 

therapy. 

Epstein et 
al. (2012) 
  

41 67.2 
(6.6) 
OA 

27 RCT with 
waitlist 
control 

CP Sleep onset or 
maintenance insomnia of 
45 minutes or longer per 
night for at least 3 nights 
per week, duration over 6 

months, and impaired 
daytime functioning as a 

result of insomnia 

SE, SH, 
SC, SR 

  

Therapist led 
Group (4-6 

participants) 
and telephone 

Six sessions, 
weekly, first 
session two 
hours, next 

three sessions 
1hour, final 
two sessions 
15 minutes 

Masters level psychiatric 
mental health clinical 

nurse specialist and PhD 
level nurse. Experienced 
mental health therapist, 

trained in insomnia 
treatments. 

Falloon et 
al. (2015) 

46 55.4 
(12.7) 

A 

39 Parallel 
design RCT 

P Primary insomnia for 
over 6 months 

SH, SR Therapist led 
initially, then 

self-help 
Individual 

Face to face 

Two sessions, 
two weeks 

apart 

Study GP 

Fernando 
et al. 
(2013) 

22 58 
A 

15 Double blind 
RCT 

P Difficulty with sleep 
initiation or maintenance 
on at least three nights 
per week for more than 
one month with no other 

causes of insomnia 
identified 

SH, SR Therapist led 
Individual 

Written 
instructions for 
SH provided, 
personalised 

instructions for 
SRT, sessions 

at 2 and 6 
weeks 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Friedman 
et al. 
(2000) 

16 65.1 
(8.6) 
OA 

9 Pre and post 
design 

P SE < 80%, SOL > 30 
minutes or TST < 6 hours 

or > 30 WASO on 5 
nights during two weeks 

of sleep diary data 

SH, SR Therapist led 
Individual 

Once a week 
for four weeks 

and a final 
session later 

 

Guillemin
ault et al. 
(2008)  
 
 

15 30.9 
(5) 
A 

10 Prospective 
randomised 
crossover 

study 

NSa Complaint of insomnia 
for at least 3 months, 

sleep problems at least 3 
times per week, report of 
sleep disturbance at least 

30 minutes on the 
insomnia nights, 

associated consequences 
of daytime fatigue or 
sleepiness, difficulty 

concentrating and 
impairment of daytime 
social or professional 

activities. 

SH, SC, 
SR, R 

Therapist led 
Group 

Seven 90-
minute 

sessions over 9 
weeks 

Experienced psychologist 
board certified in 
behavioural sleep 

medicine 

Guillemin
ault et al. 
(2002)  

34 A 34 Pre and post 
experimental 
design with 

control 

CIa  SH, SC, 
SR, CT 

Therapist led Four, weekly 
sessions, two 
week break, 

then two, 
weekly 

sessions all 90 
minutes 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Ham et al. 
(2020) 

28 A 28 RCT Insomnia or 
poor sleep 

quality 

ISI score >= 10 or PSQI 
score >5 

SH, SC, 
SR, CT, 

R 

Therapist led 
Group and 
individual 
sessions 

Group session 
two hours, 

weekly. 
Individual 

sessions 30-60 
minutes 

Sleep psychologist, 
psychiatrist, nurse 

counsellors. Trained by a 
nurse practitioner 

working in the field of 
sleep, participated in a 

CBT-I seminar and sleep 
symposium. 

Harvey et 
al. (2014) 
CBT-I  

60 46.9 
(11.3) 

A 

32 RCT PPI SOL and/or WASO 
greater than or equal to 

6.5 hours per night, 
insomnia present for over 
three nights per week and 

longer than 6 months. 
Sleep disturbance or 

associated fatigue causes 
significant distress or 

impairment in 
functioning (Score of 2 
and over on item 5 or 7 

of the ISI) 

SC, SR, 
CT 

Therapist led 
Individual 

Eight 75-
minute 

sessions, 
weekly 

Licensed clinical 
psychologist or advanced 

graduate students in 
clinical psychology who 

completed all of their 
clinical training 

requirements. Attended 
joint workshops with 

study principle 
investigators 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Harvey et 
al. (2014) 
BT  

63 48.5 
(13.6) 

A 

40 RCT PPI SOL and/or WASO 
greater than or equal to 

6.5 hours per night, 
insomnia present for over 
three nights per week and 

longer than 6 months. 
Sleep disturbance or 

associated fatigue causes 
significant distress or 

impairment in 
functioning (Score of 2 
and over on item 5 or 7 

of the ISI) 

SC, SR Therapist led 
Individual 

Eight 45-60-
minute 

sessions, 
weekly 

Licensed clinical 
psychologist or advanced 

graduate students in 
clinical psychology who 

completed all of their 
clinical training 

requirements. Attended 
joint workshops with 

study principle 
investigators 

Hou et al. 
(2014) 

52 54.5 
(13.8) 

31 RCT NSa Met criteria for insomnia 
in CCMD-3 

SC, R Therapist led 
Group (8-9 

participants) 

 
Physician 

Hwang et 
al. (2019) 

21 46.9 
(11.9) 

A 

16 Pre and post 
design 

CI ICSD-2 criteria for 
psychophysiological 
insomnia for over six 

months 

SH, SC, 
SR, CTb  

Therapist led 
Individual 

Five 90-minute 
sessions, 
weekly 

Certified psychologists 

Jacobs et 
al. (2004) 

15 47.1 
(8.1) 

A 

10 Placebo 
controlled 
RCT with 

four 
conditions 

SOI and 
SMI 

Primary sleep onset 
insomnia for at least 6 

months defined as SOL 
of at least 1 hour 3 or 
more times per week - 

verified by sleep diaries. 
At least one negative 
daytime complaint 

attributed to insomnia 

SC, SR, 
Rb 

Therapist led 
Individual 

Face to face 

Four 30-
minute face to 
face sessions 
and one 15-

minute 
telephone 

session over 
six weeks 

Pre-doctoral and post-
doctoral psychologists 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Jan et al. 
(2019) 

35 40.3 
(11.3) 

A 

23 Pre and post 
design 

NS DSM-V criteria with 
SOL more than or equal 
to 30 minutes, WASO 

more than or equal to 30 
minutes, and/or early 
morning awakening. 
Frequency 3 or more 
nights per week and 
longer than 3 months 
with associated stress 

and/or daytime 
impairments. 

SE, SH, 
SC, SR, 

R  

 
Six sessions 
over 7 weeks 

Clinical psychologist 
with certification in 
behavioural sleep 

medicine or graduate 
students who received 
training in behavioural 

sleep medicine under the 
supervision of the 

certified psychologist 

Johann et 
al. (2020) 

23 40.8 
(14) 
A 

14 Preliminary 
RCT 

NS DSM-V criteria SH, SC, 
SR, SC, 

Rb 

  

Therapist led 
Individual 

Eight 50-
minute 

sessions, 
weekly 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Jungquist 
et al. 
(2010) 

19 52 
(9.9) 

A 

 
Single Blind 

RCT 
Comorbid 
insomniaa 

SOL and/or WASO more 
than 30 minutes for at 

least three days per week 
for over six months  

SH, SC, 
SR, CT 

  

Therapist led 
Individual 

Eight 30-90-
minute 

sessions, 
weekly 

Masters prepared nurse 
therapist who attended a 

2.5-day seminar on 
diagnosing and treating 
sleep disorders and the 

delivery of CBT-I, 
viewed a series of 
videotaped CBT-I 

sessions conducted by a 
licensed clinical 

psychologist who had 
experience conducting 
CBT-I in research and 

clinical venues. Worked 
from a treatment manual 

Kapella et 
al. (2011) 

14 65  
(9) 
A 

2 Pre and post-
test design 

with random 
assignment 

NSa Self-reported difficulty 
initiating or maintaining 
sleep, waking too early 
or poor sleep quality. 

SH, SC, 
SR, CT, 

R  

Therapist led 
Individual 

Six sessions, 
weekly 

Nurse behavioural sleep 
medicine specialist who 

attended a 2.5 day 
seminar on insomnia and 

CBT-I. 
Kim et al. 
(2019) 

19 49 
(12.3) 

A 

10 Repeated 
measures 

experimental 
design 

PI ICSD-2 criteria for PI SE, SH, 
SC, SR, 

CT 
  

Therapist led 
Individual 

Five 90-minute 
sessions, 
weekly 

Certified Psychologists 

Kim et al. 
(2017) 

25 49 
(12.3) 

A 

10 Exploratory 
prospective 
intervention 

study 

PI ICSD-2 criteria for PI SE, SH, 
SC, SR, 

CT 
  

Therapist led 
Individual 

Face to face 

Five sessions Certified Psychologists 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Lah et al. 
(2019) 

5 11.8 
AD 

1 A-B design 
with follow 

up and 
randomised 

baseline 

NSa Meeting RDC for 
insomnia and a score of 8 

or over on the ISI 

SE, SH, 
SC, SR 

Therapist led 
Individual 
and family 

sessions 
Remote 

delivered via 
video 

conferencing. 

Four 75-
minute 

sessions, 
weeky 

Clinical Psychologist or 
clinical 

neuropsychologist skilled 
in CBT and trained in 

implementation of CBT-I 

Lee et al. 
(2018) 

25 51 
(10.2) 

A 

10 Pre and post 
experimental 
design with 

control 

PI ICSD criteria for PI SC, SR, 
CT 

Therapist led 
Individual 

Face to face 

Five 90-minute 
sessions, 
weekly 

Certified psychologists 

Lichstein 
et al. 
(2000) 

23 67.1 
(6.1) 
OA 

11 Clinical Trial Sa Reported concerns about 
their sleep, daytime 

impaired functioning, 
and disturbed sleep. SOL 
>30 minutes, awakenings 
during the night totalling 
> or equal to 30 minutes, 

and early morning 
awakenings. Present for 
at least 3 times per week 
on average for at least 6 

months 

SH, SC, 
R 

Therapist led 
Individual 

Face to face 

Four 60-
minute 

sessions, 
weekly 

Graduate students in 
clinical psychology with 

2-3 years clinical 
experience. Trained to 

use the treatment manual. 

Lovato et 
al. (2016)  

63 OA 
 

RCT SMI WASO of > 30 minutes, 
at least 3 nights per week 

for at least 6 months, 
plus impaired daytime 

functioning 

SE, SR, 
CT  

Therapist led 
Group (4-5 

participants) 

Four 60-
minute 

sessions, 
weekly 

Therapist/Clinical 
consultant psychologists 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Lovato et 
al. (2014) 

86 OA 
 

2 (treatment) 
by 3 (time) 

mixed 
factorial 
design 

SMI WASO of > 30 minutes, 
at least 3 nights per week 

for at least 6 months, 
plus impaired daytime 

functioning 

SE, SH, 
SR, CT  

Therapist led 
Group (4-5 

participants) 

Four 60-
minute 

sessions, 
weekly 

Trainee psychologists 
with experience in CBT-

i, using a treatment 
manual 

Manber et 
al. (2019)  

96 33.4 
(5.2) 

A 

96 RCT Prenatal 
insomniaa 

DSM-V criteria for 
Insomnia Disorder 

(except for one-month 
duration) 

SE, SH, 
SC, SR, 

CTb 

  

Therapist led 
Individual 

Face to face 

Five sessions Therapists naïve to CBT-
I who were then trained 

to deliver CBT-I 

Manber et 
al. (2016) 

75 48.3 
(12.7) 

A 

53 RCT P or 
insomnia 

due to 
another 
mental 

disordera 

DSM-IV Insomnia 
Disorder criteria and ISI 

score 11 or above 

SE, SC, 
SR, CT 

Therapist led 
Individual 

Seven 45-
minute 

sessions, 
weekly for 
four weeks, 

then two 
weeks, two 

weeks and four 
weeks 

Trained to deliver 
intervention - workshop, 
self-guided reading and 

role plays. 

Manber et 
al. (2008) 

15 49.5 
(13.6) 

A 

8 Randomised 
control pilot 

study 

NSa DSM-IV criteria, SOL > 
30 minutes and/or 

WASO >30 minutes per 
night, total sleep time < 
or equal to 6.5 hours at 

least three times per 
week 

SE, SC, 
SR, CT 

Therapist led 
Individual 

Seven 
sessions, five 

weekly 
sessions and 
two every 
other week 

Licensed clinical 
psychologists, naïve to 

CBT-I and trained in the 
delivery of CBT-I 
through treatment 

manuals and role play 

McCarthy 
et al. 
(2018) 

18 57.7 
(6.5) 

A 

18 Pre and post-
test quasi 

experimental 
design 

ST 
insomniaa 

ISI score of 8 or more SE, SH, 
SC, SR, 

CT  

Therapist led 
Individual 
Remote via 

video 
conferencing 

Six 30-60-
minute 

sessions, 
weekly 

Advanced practice nurse 
with CBT-I training 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Moon et 
al. (2020) 

11 63 
A 

7 RCT - open-
label parallel-

group pilot 
trial 

Pa ISI score 8 or more and 
sleep deprivation >1 

month 

SH, SC, 
SR, CT, 

R 
  

Therapist led 
Individual 

Four sessions, 
weekly 

Five years of clinical 
experience 

Morin et 
al. (1999) 

18 64.4 
(7.5) 
OA 

13 4x2 placebo 
controlled 

RCT 

SOI or SMI SOL and/or WASO 
longer than 30 minutes 
per night on at least 3 

nights per week, 
insomnia duration at least 
6 months, complaint of at 
least one negative effect 

during waking hours 
attributed to insomnia 

SE, SH, 
SC, SR, 

CT 
  

Therapist led 
Group (4-6 

participants) 
Face to face 

Eight 90-
minute 

sessions, 
weekly 

Licensed clinical 
psychologist or post-

doctoral fellow in clinical 
psychology, previously 
treated a minimum of 4 
cases using the protocol. 

Morin et 
al. (1993) 
Immediate  

12 OA 
 

2x2 split plot 
factorial 
design 

SMI ICSD criteria for PPI. 
WASO >30 per night for 

minimum 3 nights per 
week, duration at least 6 
months, complaint of at 
least one negative effect 

during waking hours 
attributed to poor sleep. 

SE, SH, 
SC, SR, 

CT 
  

Therapist led 
Group (4-6 

participants) 

Eight 90-
minute 

sessions, 
weekly 

Clinical psychologist 
using detailed treatment 

manual 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Morin et 
al. (1993) 
Delayed  

12 OA 
 

2x2 split plot 
factorial 
design 

SMI ICSD criteria for 
persistent 

psychophysiological 
insomnia. WASO >30 

per night for minimum 3 
nights per week, duration 

at least 6 months, 
complaint of at least one 

negative effect during 
waking hours attributed 

to poor sleep. 

SE, SH, 
SC, SR, 

CT  

Therapist led 
Group (4-6 

participants) 

Eight 90-
minute 

sessions, 
weekly 

Clinical psychologist 
using detailed treatment 

manual 

Morin et 
al. (2009) 

80 51.7 
(10.8) 

A 

50 RCT PPI Difficulty initiating 
and/or maintaining sleep 
defined as SOL and/or 
WASO >30 minutes, 

corresponding sleep time 
less than 6.5 hours at 

least 3 nights per week. 
Duration over 6 months, 
and significant distress or 

impairment of daytime 
functioning measured by 
a score of 2 or over on 

item 5 of the ISI. 

SH, SC, 
SR, CT 

  

Therapist led 
Group 
therapy 

Six 90-minute 
sessions, 
weekly 

  

Masters level clinical 
psychologists using a 

treatment manual 

Okajima et 
al. (2020) 
Tailored 
BBTI  

24 43.4 
(11.9) 

A 

10 RCT - 
prospective 

parallel group 
design 

Initial, 
middle or 
terminal 
insomnia 

ISI score of 8 or over SE, SH, 
SC, SR, 

R 
  

Self-help 
Smartphone 
App tailored 

based on 
assessments 

Two weeks N/A 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Okajima et 
al. (2020) 
Standard 
BBTI  
  

23 42.6 
(11.3) 

A 

7 RCT - 
prospective 

parallel group 
design 

Initial, 
middle or 
terminal 
insomnia 

ISI score of 8 or over SE, SH, 
SR, R  

Self-help 
Smartphone 

App standard 
programme 

Two weeks N/A 

Ong et al. 
(2020) 
Arm A  

41 47.7 
(12.6) 

A 

20 Three arm 
RCT partial 

factorial 
design 

Comorbid 
insomniaa 

ICSD-2 criteria for 
insomnia 

SH, SC, 
SR, CT 

  

Therapist led 
Individual 

Four 50-
minute 

sessions, 
weekly 

Doctoral level student, 
postdoctoral fellow or 

staff sleep psychologist 

Ong et al. 
(2020) 
Arm B  

39 53.2 
(11.1) 

A 

25 Three arm 
RCT partial 

factorial 
design 

Comorbid 
insomniaa 

ICSD-2 criteria for 
insomnia 

SH, SC, 
SR, CT 

Therapist led 
Individual 

Four 50-
minute 

sessions, 
weekly 

Doctoral level student, 
postdoctoral fellow or 

staff sleep psychologist 

Park et al. 
(2020) 

19 45.8 
(8.6) 

A 

13 Pilot study Pa DSM-IV criteria and 
PSQI score over 5 

SH, SC, 
SR, CT 

Self-help 
Computerise
d intervention 

with 
feedback 

from a sleep 
therapist 

Nine 30-
minute 

sessions, three 
per week 

Automated online 
programme 

Perlis et 
al. (2001) 

89 46.5 
(16) 
A 

58 Case series P or S Extensive intake 
interview at sleep clinic 

SH, SC, 
SR, CT 

  

Therapist led 
Individual 

3-9 sessions Clinician with a  PhD in 
Clinical Psychology, 15 
years of experience and 
specialised expertise in 
behaviour therapy and 

behavioural sleep 
medicine plus a two 

week training period for 
using the clinical 

protocol 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Perlis et 
al. (2004) 
  

11 47.4 
(1.7) 

A 

9 Randomised 
study with 3 

arms 

P ICSD criteria for 
psychophysiological 
insomnia including; 

insomnia complaint and 
impaired daytime 

functioning, an indication 
of learned sleep-

preventing associations 
and somaticized tension. 

SOL > or equal to 30 
minutes, two or more 

awakenings at night of > 
or equal to 15 minutes 

duration 
and/or WASO > or equal 

to 30 minutes, where 
TST did not exceed 6 

hours (unless SE 80% or 
less). Frequency of 

problem on more than 4 
nights per week with a 
problem duration of six 

months or over. 

SH, SC, 
SR, CT 

  

Therapist led 
Individual 

Face to face 

Eight 30-90-
minute 

sessions, 
weekly 

PhD level clinician with 
specialised expertise in 

CBT-i 

Pigeon et 
al. (2017) 

13 A 1 Pilot RCT NSa Trouble initiating or 
maintaining sleep for at 

least 3 months, 
contributing to at least 
one insomnia related 

daytime consequence and 
ISI score of 10 or over. 

SE, SH, 
SC, SR, 

CT 
  

Therapist led 
Individual 

Face to face 
and telephone 

Four sessions, 
weekly 

Graduate level 
psychology students 

trained in CBT-I 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Riedel & 
Lichstein 
(2001) 

22 68 
(7.1) 
OA 

16 Pre and post 
design 

SOI or SMI Sleep difficulty three 
times per week for at 

least six months. SOL or 
WASO >30 minutes 

confirmed by two weeks 
of sleep diaries. 

SH, SR Therapist led 
Individual 

Face to face 

Six sessions, 
weekly 

Advanced graduate 
students in clinical 

psychology. 

Sivertsen 
et al. 
(2006) 

18 59.8 
(4.3) 
OA 

7 Randomised 
double blind 

placebo-
controlled 

trial 

CP DSM-IV criteria, 
duration at least 3 

months and complaints 
of impaired daytime 

functioning 

SH, SC, 
SR, CT, 

R 
  

Therapist led 
Individual 

Face to face 

Six 50-minute 
sessions, 
weekly 

Clinical psychologists 

Smith et 
al. (2015) 

50 59.2 
(9.9) 

A 

38 Double blind 
RCT with 

active 
placebo 

  

NAa RDC for Insomnia 
Disorder, symptom 

duration over one month, 
more than two nocturnal 
awakenings of over 15-
minute duration, or self-
reported WASO and/or 
SOL over 30 minutes 

SH, SC, 
SR, CT 

  

Therapist led 
Individual 

Eight 45-
minute 

sessions 

Advanced doctoral 
candidates and 

postdoctoral clinical 
psychology fellows or 
faculty with experience 
in behavioural medicine 

Talbot et 
al. (2014) 

29 37.1 
(10.4) 

A 

22 RCT NSa RDC for insomnia, ISI 
score above 14 

SH, SC, 
SR, CT 

  

Therapist led 
Individual 

Eight sessions, 
weekly 

Licensed clinical 
psychologists or board-
certified psychiatrist, 

trained by co-author who 
published the treatment 
manual for three days 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Taylor et 
al. (2007) 

10 36.7 
(11.6) 

A 

6 Repeated 
measures 

pilot study 

NSa Self-report of insomnia 
for at least six months, 

SOL and/or WASO > or 
equal to 31 minutes at 
last three nights per 

week. 

SH, SC, 
R 

Therapist led 
Individual 

Six 30-60-
minute 

sessions, 
weekly 

Advanced doctoral level 
graduate students in 
clinical psychology 

trained according to the 
procedures outlined. 

Taylor et 
al. (2014) 

17 19.5 
(1.7) 

A 

4 Pilot RCT NS DSM-V criteria SH, SC, 
SR, CT, 

R 
  

Therapist led 
Individual 

Six sessions Doctoral level graduate 
students trained in CBT-I 

Tomfohr-
Madsen et 
al. (2017) 

14 31 
(3.7) 

A 

14 Open pilot 
study 

NSa ISI score of 8 or over SE, SC, 
SR, CT 

  

Therapist led 
Group (3-4 

participants) 

Five 90-minute 
sessions, 
weekly 

Licensed PhD level 
clinical psychologist and 

a clinical psychology 
doctoral trainee, both 

trained in the delivery of 
group-based CBT-I 

Vallieres 
et al. 
(2005) 
  

6 A 
 

Multiple 
baseline 

study 
sequential 
treatments 

CI SOL, WASO or early 
morning awakening 

equal or superior to 60 
minutes at least four 

nights per week for the 
last six months, reporting 

significant distress or 
daytime impairments 

SH, SC, 
SR, CT 

  

Therapist led 
Individual 

Five 50-minute 
sessions, once 

every two 
weeks 

Licensed clinical 
psychologist who had 

previously treated several 
patients using the 

protocol. 
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Author n M age 
(SD) 

Female Study design Insomnia 
type 

Insomnia criteria CBT-I Administered Intervention 
duration 

Therapist 
training/experience 

Wilckens 
et al. 
(2017) 

40 69.3 
(7.9) 
OA 

29 Pre and post 
design 

General 
insomnia 
disorder 

DSM-IV/ICSD-2 criteria, 
ISI score 10 or over, 
combined mean sleep 
diary SOL and WASO 
>40 minutes, SE <90 

minutes. 

SH, SC, 
SR, CT, 

R 
  

Therapist led 
Individual 

Face to face 
and telephone 

Eight sessions, 
weekly. Six 

45-50 minute 
in person 

sessions and 
two telephone 

sessions 

Masters level mental 
health clinicians 

Wu et al. 
(2006) 

19 
  

Four arm 
randomised 

trial 

Chronic 
SOI or SMI 

Difficulties in falling or 
staying asleep, SOL 

and/or WASO lasting 
longer than 30 mins per 
night, occurring at least 
three times per week for 

at least six months, 
causing distress or 

influencing daytime 
functioning 

SH, SC, 
SR, CT 

  

Therapist led Eight weeks, 
sessions twice 

weekly 

Licensed clinical 
psychologist using a 
manual. Undergone 

training in sleep CBT 
and independently 

treated three insomniacs 
using the manual before 
participating in the study 

Xing et al. 
(2020) 

32 49.4 
(14) 
A 

23 Prospective 
RCT 

CI Met DSM-V criteria, 
longer than six months 

SE, SH, 
SC, SR, 
CT, R 

  

Therapist led 
Group (8-10 
participants) 

Four 90-120 
minutes 
sessions, 
weekly 

Professional 
psychotherapist and 

clinician with 10 or more 
years of experience 

Zavesicka 
et al. 
(2008) 

10 48.6 
(13.7) 

A 

2 Randomised 
comparative 
clinical trial 

CP DSM-IV criteria for 
primary insomnia 

SE, SH, 
SC, SR, 
CT, R 

  

Therapist led 
Group (5 

participants) 

Eight 60-
minute 
sessions 
weekly 

 

Note. Study conditions have been specified in the author column if there were multiple conditions; BT = Behaviour Therapy, BBTI = 

Brief Behavioural Therapy for Insomnia.  Age: A = Adult, AD = Adolescent, OA = Older Adult. Study design; RCT = Randomised Control 

Trial.  aStudy stated that participants were experiencing comorbidities (e.g. depression).  bStudy stated that participants had no prior CBT-I 
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experience.  Insomnia type; P = primary insomnia, S = secondary insomnia, CI = chronic insomnia, CP = chronic primary insomnia, PI = 

psychophysiological insomnia, PPI = persistent primary insomnia, SMI = sleep maintenance insomnia, SOI = sleep onset insomnia, ST = 

subthreshold, PLMD = Periodic Limb Movement Disorder, NS = not specified.  Insomnia criteria; SOL = sleep onset latency, WASO = wake 

after sleep onset, SE = sleep efficiency, TST = total sleep time, ISI = Insomnia Severity Index, PSQI = Pittsburgh Sleep Quality Index, HSDQ = 

Holland Sleep Disorder Questionnaire, DSM = Diagnostic and Statistical Manual of Mental Disorders, ICD = International Classification of 

Diseases, PSG = Polysomnography, RDC = research diagnostic criteria, ICSD = International Classification of Sleep Disorders, CCMD = 

Chinese Classification of Mental Disorders.  CBTI components; SE = sleep education, SH = sleep hygiene, SC = stimulus control, SR = sleep 

restriction, CT = cognitive therapy, R = relaxation.  
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Table 2.3. Study quality ratings 

Author Score Rating 

Aslund et al. (2020) 23 Adequate 

Bastien et al. (2004) 22 Poor 

Bergdahl et al. (2016) 27 Adequate 

Birling et al. (2018) 25 Adequate 

Carney et al. (2017) 
 

35 High 

Crönlein et al. (2019) 22 Poor 

Dang-Vu et al. (2017) 23 Adequate 

de Bruin et al. (2015) 
 

31 High 

de Bruin et al. (2014) 
 

21 Poor 

Drake et al. (2019) 33 High 

Edinger et al. (1996) 23 Adequate 

Edinger & Sampson (2003) 26 Adequate 

Edinger et al. (2007) 
 

34 High 

Edinger et al. (2001) 37 High 

Epstein et al. (2012) 
 

36 High 

Falloon et al. (2015) 36 High 

Fernando et al. (2013) 20 Poor 

Friedman et al. (2000) 29 Adequate 

Guilleminault et al. (2008)  25 Adequate 

Guilleminault et al. (2002) 
 

15 Poor 

Ham et al. (2020) 33 High 

Harvey et al. (2014) 
 

38 High 

Hou et al. (2014) 23 Adequate 

Hwang et al. (2019) 20 Poor 

Jacobs et al. (2004) 31 High 

Jan et al. (2019) 22 Poor 

Johann et al. (2020) 32 High 

Jungquist et al. (2010) 31 High 

Kapella et al. (2011) 29 Adequate 

Kim et al. (2019) 19 Poor 

Kim et al. (2017) 19 Poor 
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Author Score Rating 

Lah et al. (2019) 27 Adequate 

Lee et al. (2018) 22 Poor 

Lichstein et al. (2000) 23 Adequate 

Lovato et al. (2016)  31 High 

Lovato et al. (2014) 29 Adequate 

Manber et al. (2019)  35 High 

Manber et al. (2016) 33 High 

Manber et al. (2008) 30 High 

McCarthy et al. (2018) 28 Adequate 

Moon et al. (2020) 29 Adequate 

Morin et al. (1999) 31 High 

Morin et al. (1993) 
 

28 Adequate 

Morin et al. (2009) 35 High 

Okajima et al. (2020) 
 

37 High 

Ong et al. (2020) 
 

37 High 

Park et al. (2020) 22 Poor 

Perlis et al. (2001) 15 Poor 

Perlis et al. (2004) 
 

23 Adequate 

Pigeon et al. (2017) 36 High 

Riedel, & Lichstein (2001) 22 Poor 

Sivertsen et al. (2006) 35 High 

Smith et al. (2015) 33 High 

Talbot et al. (2014) 36 High 

Taylor et al. (2007) 21 Poor 

Taylor et al. (2014) 32 High 

Tomfohr-Madsen et al. (2017) 23 Adequate 

Vallieres et al. (2005) 
 

27 Adequate 

Wilckens et al. (2017) 23 Adequate 

Wu et al. (2006) 23 Adequate 

Xing et al. (2020) 34 High 

Zavesicka et al. (2008) 24 Adequate 
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Table 2.4. Subgroup analysis results 

 Dropout (%) k 95% CI Q df p I2 

Age        

    Adult 10.93 50 [8.46, 14.00] 119.09 49 <.001* 58.85 

    Older adult 6.28 12 [3.51, 10.99] 16.08 11 .14 31.59 

    Comparison      .08  

Mode of delivery        

    Individual 12.39 42 [9.71, 15.67] 76.66 41 .001* 46.51 

    Group 4.24 15 [2.70, 6.60] 5.00 14 .99 0.00 

    Comparison      .001*  

CBT-I components        

    All components 8.48 15 [5.58, 12.70] 17.23 14 .24 18.76 

    Some components 10.25 57 [7.93, 13.14] 139.57 56 <.001* 59.88 

    Comparison      .44  

Number of sessions        

    Four sessions 9.37 14 [4.84, 17.34] 46.29 13 <.001* 71.91 

    Eight sessions 11.07 18 [8.01, 15.10] 19.16 17 .29 13.97 

    Comparison      .65  

Time period        

    Four weeks 6.93 12 [3.99, 10.09] 10.42 11 .49 0.00 

    Eight weeks 11.32 21 [7.38, 16.99] 46.46 20 <.001* 56.95 

    Comparison      .07  

Frequency of sessions        

    Less than weekly 14.00 13 [8.35, 22.55] 34.14 12 <.001* 64.85 

    Weekly 9.34 46 [7.24, 11.96] 69.14 45 .01* 34.92 

    Comparison      .16  
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Table 2.5.  Reasons given for dropping out of treatment 

Reason n 

Too busy/time commitment too high 22 

Poor adherence 5 

Admitted to hospital/health crisis 5 

Wished to stop CBT-I 4 

Lack of interest 3 

Refusal to follow instructions 3 

Started medication  3 

Refusal of study assessments (e.g. MRI) 3 

Gave birth 3 

Moved away  2 

Comorbid sleep disorders 2 

Worsening criteria 2 

Family problems/illness 3 

Lost contact 2 

Unable to stop medication 2 

Life events 2 

Personal problems 2 

Disliked intervention 1 

Moved hospitals 1 

Chose to discontinue 1 

Reported that CBT-I was not working 1 

Primary diagnosis changed 1 

Long commute 1 

Refused to take placebo medication as part of study 1 

Medication side effects 1 

Intolerance of SR 1 

Participant died 1 

Depression 1 
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Table 2.6. Attendance data  

Study Total 

sessions 

Attendance Proportion of 

attendance 

Aslund et al. (2020) 6 18 participants attended all sessions, 

one participant attended one session, 

two participants attended two 

sessions, and two participants 

attended three sessions. 

86.23% 

de Bruin et al. (2015) 

Internet 

6 One participant opened four sessions, 

the rest opened all six sessions 

99.15% 

de Bruin et al. (2015) 

Group 

6 One participant attended four 

sessions, two participants attended 

five sessions, 35 participants 

attended all six 

98.25% 

de Bruin et al. (2014) 

Group 

6 All participants completed all 

sessions 

100% 

de Bruin et al. (2014) 

Internet 

6 All participants opened all six 

sessions, eleven of these participants 

completed all parts of these sessions, 

two participants only completed four 

sessions. 

94.87% 

Epstein et al. (2012) 6 M attendance = 5.83 sessions (SD = 

0.45) 

97.17% 

Harvey et al. (2014) 

BT and CBT-I 

8 58 participants completed at least six 

sessions 

Not able to 

calculate 

Johann et al. (2020) 8 M attendance = 7.3 sessions (SD = 

1.3) 

Not able to 

calculate 

Kapella et al. (2011) 6 All participants completed all 

sessions 

100% 

Lah et al. (2019) 4 Four participants completed all four 

sessions, one participant completed 

one session 

85% 
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Study Total 

sessions 

Attendance Proportion of 

attendance 

Lovato et al. (2014) 4 84 participants attended all four 

sessions 

Not able to 

calculate 

Manber et al. (2019) 5 M attendance = 4.8 sessions (SD = 

0.7) 

Not able to 

calculate 

Morin et al. (1993) 

Immediate 

8 One participant missed more than 

one session 

Not able to 

calculate 

Morin et al. (1993) 

Waitlist 

8 Two participants missed more than 

one session 

Not able to 

calculate 

Morin et al. (2009) 6 M attendance = 5.6 sessions (SD = 

0.6) 

Not able to 

calculate 

Sivertsen et al. (2006) 6 All participants attended all sessions 100% 

Smith et al. (2015) 8 86% of participants attended 6-8 

sessions 

Not able to 

calculate 

Taylor et al. (2014) 6 15 participants completed all six 

sessions, one participant completed 

four sessions 

97.92% 

Tomforh-Madsen et 

al. (2017) 

5 Eight participants attended all five 

sessions, five participants attended 

four sessions 

92.31% 
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Table 2.7. Refusal of CBT-I and reasons 

Study Offered Refused (%) Reason 

Bergdahl et al. (2016) 35     3 (8.57) Not reported 

Birling et al. (2018) 80 8 (10.00) 4 = Unwilling to follow CBT-I 

4 = Unable to follow CBT-I 

Lah et al. (2019) 12 5 (41.67) 2 = Lack of time 

3 = Reasons not given 

McCarthy et al. (2018) 22 4 (18.18) 2 = Uncomfortable with technology 

2 = Study too burdensome 

Xing et al. (2020) 63 6 (9.52) Unwilling to accept CBT-I 
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Table 2.8. Measures of adherence and outcomes by study 

Study Measure of adherence Outcome 

Bastien et al. 

(2004) 

A weekly adherence score was derived from daily sleep 

diaries. Seven behaviours deemed important to adherence 

and rated as present or absent for each day of the week, for a 

possible maximum score of 7 points per week per behaviour. 

Weekly adherence varied from 0-49. Points subtracted if; 1) 

bedtime - goes to bed >15 minutes before prescribed time 2) 

rising time - stays in bed >30 minutes past prescribed time or 

if wakes up >30 minutes after rising time 3) TIB - stays in 

bed >30 minutes than prescribed time in bed 4) getting out 

of bed - fails to get out of bed when SOL or WASO >30 

minutes for a given night 5) time and duration of naps - nap 

started after 3pm and duration >60 minutes 6) routine - 

participant reports not having followed usual evening 

routine. 7) bed used for nonsleeping activity - participant 

reports engaging in nonsleeping activity other than sex in 

bed or bedroom. Participant could not lose more than one 

point per day per criterion. 

Data pooled – unable to 

extract 

Birling et al. 

(2018) 

TIB difference method - subtracted the amount of TIB 

prescribed from mean TIB reported with sleep diary. A high 

difference reflected low adherence to SC and SR. 

TIB difference was 

significantly lower (t = 4.95, 

p < .001) at week 8 (M = 

2.00, SD = 64.83) than week 

2 (M = 38.41, SD = 54.07). 

Carney et al. 

(2017) 

Asked to complete treatment adherence ratings - no further 

details. 

Data not reported 

Edinger et al. 

(2001) 

Average nightly TIB and within subjects SD of daily rising 

times during baseline, in treatment week and post treatment 

measured by sleep diary data. 

Means not reported 

Edinger et al. 

(2007) 

TIB variability was compared between CBT-I and WLC. 

TIB SD calculated for each participant at baseline and for 

the first and final weeks of the 8-week treatment using 

actigraphy and sleep diary data. 

Data not reported 
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Study Measure of adherence Outcome 

Epstein et al. 

(2012) 

Asked participants questions about following treatment 

advice to measure compliance 

Overall M compliance rates 

to advice was 90% (SD = 8.5) 

Harvey et al. 

(2014) 

Adherence to Behavioural Strategies (ABS, Tremblay et al., 

2009) was derived from self-reported daily sleep diaries. 

Scoring was completed by therapists within session. Five 

behaviours were evaluated: 1) Bedtime - goes to bed >15 

minutes before prescribed bedtime. 2) Rise time - stays in 

bed or wakes up >30 minutes past prescribed rising time. 3) 

Getting out of bed - fails to get out of bed when SOL or 

WASO exceeds 20 minutes 4) Time and duration of naps - 

naps started after 3pm and duration exceeded 60 mins. 5) 

Sleep window - stays in bed >30 minutes over the prescribed 

time in bed. Average ABS across sessions were calculated 

for global and specific ABS. Global ABS for each session 

was calculated as the average adherence for the five 

behaviours. Average ABS across sessions was calculated for 

global ABS and each specific ABS component.  Therapists 

also rated patient's homework assignment completion after 

each session from 0% (did not complete) to 100% (fully 

completed). Therapists also completed the Treatment 

Adherence Rating Scale - Therapist Report (TARS-TR) 

derived from Lichstein et al’s 1994 treatment 

implementation model to measure aspects of treatment 

adherence. Used at the end of each weekly treatment session 

on a scale of 0-100%. 

Data pooled – unable to 

extract 

Jungquist et 

al. (2010) 

Assessed using sleep diaries and actigraphy data (reported 

time to bed or time out of bed vs prescribed time to bed or 

time out of bed) and by a mismatch between WASO and 

SOL to reported time out of bed during the night. 

Data not reported 



SLEEP DIFFICULTIES AND INTERVENTIONS  88 

Study Measure of adherence Outcome 

Kapella et al. 

(2011) 

Adherence to SC and SR assessed at each session using the 

sleep diary and/or actigraphy. Adherence to SC assessed by 

examining responses to sleep diary question about how 

periods of being awake in the night were managed. 

Adherence to SR assessed by comparing the recommended 

time in bed with the reported time in bed 

Data not reported 

Lichstein et 

al. (2000) 

Adherence logs kept to conveniently track relaxation and SC 

home practice. Relaxation log provided tables to record the 

amount of time spent practicing relaxation, pre-practice and 

post practice ratings of relaxation (1-10) and pre and post 

pulse rates. SC log listed the six parts of SC instructions and 

provided seven columns to record adherence for a week. 

Participants marked “yes” or “no” in each box to indicate 

whether the instruction was followed. 

Pre-relaxation M = 4.9 (SD = 

1.4), post relaxation M = 7.2 

(SD = 1.0). 

Pre-relaxation pulse rate M = 

74.1 SD = 13.7, post 

relaxation pulse rate = 68.8 

SD = 11.0 indicating 

successful relaxation 

inductions. 

Participants practiced 

relaxation M = 12.6 times per 

week (SD = 1.8) duration 

10.6 minutes (SD = 2.0). 

 

Following SC instructions M 

= 8.8 (out of 10), SD = 1.5. 

SC participants averaged 

85.6% adherence (SD = 

9.2%). 

Lovato et al. 

(2014) 

TIB on sleep diaries and actigraphy was compared to 

prescribed TIB using SR 

Data not reported 

Manber et al. 

(2008) 

Therapists rated each participant with a 5-point Likert scale 

as to how much each instrument was followed. 0 = “poor/no 

compliance”, 1 = “marginal”, 2 = “fair”, 3 = “good”, 4 = 

“very good”, 5 = “excellent”. Overall compliance = mean 

score of all items across all time points 

Data not reported 
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Study Measure of adherence Outcome 

Morin et al. 

(1999) 

Self-rated Likert scales of adherence and ratings by 

significant others 

Data not reported 

Perlis et al. 

(2004) 

Measured extent to which patient engaged in prescribed 

behaviours in SR and SC; 1) delaying bedtime until 

appointed time 2) leaving the bedroom during the night for 

the WASO time intervals that occur during the sleep period 

3) ending the sleep period at the appointed time 4) not 

napping. Adherence measured as the difference between 

prescribed time to bed and reported time to bed. 

Average of 51% adherence to 

tasks. 
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Study Measure of adherence Outcome 

Riedel et al. 

(2001) 

1) Subtracting the amount of TIB prescribed at final 

treatment session from mean reported TIB at post treatment 

(TIB difference). 2) Adherence percentage calculated by 

dividing reported TIB reduction since baseline by prescribed 

TIB reduction and multiplying by 100. 3) Change in mean 

TIB from baseline to post-treatment (TIB change). 4) 

Consistency of night to night time spend in bed - TIB 

variance calculated by computing the variance of nightly 

TIB values for each participant at baseline and post 

treatment. A variance of 0 would indicate that TIB was 

perfectly consistent night to night, and higher variances 

would indicate less schedule consistency. 5. Compute the 

variance of time arising from bed in the morning at baseline 

and post treatment (time arising variance) defined as minutes 

after midnight. 

1) More time spent in bed 

than prescribed M = 27.89 

mins (SD = 31.72). Fourteen 

participants were within 30 

minutes of their prescribed 

TIB post treatment and 8 of 

those participants were within 

15 minutes of their prescribed 

TIB. 

2) Reported mean adherence 

percentage of 68.99% SD = 

26.31. 

3) Self-reported TIB post 

treatment (M = 400.39 SD = 

69.90) was significantly 

lower than TIB at baseline (M 

= 467.92 SD = 66.24). 

4) Each participant's TIB 

variance was used to 

calculate a sample mean at 

baseline (M = 4095.01) and 

post (M = 1189.80). TIB 

variance was significantly 

lower at post treatment than 

baseline.  

5) Sample M arising time 

variance was 1790.86 

minutes at baseline and 

692.37 minutes at post 

treatment – the difference 

was significant. 
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Study Measure of adherence Outcome 

Sivertsen et 

al. (2006) 

Participants rated adherence on a 5-point scale ranging from 

0 = “never” to 5 = “every night” showing the extent to which 

they followed advice and instructions in treatment. 

M = 4.8, SD = 0.1 

Smith et al. 

(2015) 

Questionnaire to ask participants to rate how closely and 

frequently they followed their various prescriptions in the 

preceding week, 0 = “not at all” to 7 = “followed precisely 

every day”. 

M = 5.49, SD = 0.93 

Taylor et al. 

(2007) 

Recorded adherence to SH, SC and R on weekly logs which 

were reviewed by the therapist. 

Data not reported 

Vallieres et 

al. (2005) 

Adherence to treatment protocol was evaluated with sleep 

diaries. Weekly percentage of adherence to each behavioural 

procedure was computed for each participant. 

Average treatment 

observance assessed via sleep 

diary varied from 50.0% to 

85.7% 

Note. TIB = time in bed, SOL = sleep onset latency, WASO = wake after sleep 

onset, WLC = wait list control, SR = sleep restriction, SC = stimulus control, SH = 

sleep hygiene, R = relaxation, SD = standard deviation, M = mean.  
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Figure 2.1. Study flow 
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Figure 2.2. Forest plot of dropout rates  
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Figure 2.3. Forest plot of attendance rates  
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Figure 2.4 Forest plot of dropout rates excluding low quality studies 
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CHAPTER THREE 

Bridging Chapter 
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Bridging Chapter 

 The systematic review and meta-analysis presented in chapter two aimed to 

explore some of the key factors in how effective and tolerable Cognitive Behavioural 

Therapy for Insomnia (CBT-I) is. Rates of dropout, attendance, refusal, and adhering 

to homework tasks were calculated, where possible. Assessing these factors within 

CBT-I is important, as it is the recommended first line treatment for chronic 

insomnia (Riemann et al., 2017; Qaseem et al., 2016) and is often preferred by 

patients to medication (Vincent & Lionberg, 2001).  CBT-I also has superior 

effectiveness longer term, when compared to medication alone (Mitchell et al., 

2012). Understanding these factors will help clinicians to adapt CBT-I where needed 

to reduce rates of dropout and refusal, and increase attendance and adherence. Poor 

adherence leads to poorer healthcare outcomes and increased costs, whereas 

improving adherence increases healthcare effectiveness and patient safety (Sabaté & 

Sabaté, 2003).   

To the authors knowledge, this study was the first to provide a 

comprehensive systematic review and meta-analysis of dropout and attendance in 

CBT-I, as well as further adding to the literature around refusal and adherence to 

treatment. The results of the systematic review indicated that CBT-I is generally well 

tolerated and acceptable when considering that dropout rates were low and 

favourable when compared to other forms of CBT, and attendance was generally 

high. However, there may be changes that researchers can make to reduce dropout 

and refusal further, and increase attendance and adherence. In order to further 

improve the acceptability of CBT-I interventions, researchers should consider that 

participants often find CBT-I to be too time consuming and burdensome, and that 

certain subgroups had higher rates of dropout than others.  
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When assessing the effectiveness of CBT-I, data from sleep and insomnia 

measures are not the only outcomes that should be considered. The findings from the 

systematic review indicate that there is a significant need for dropout, attendance, 

refusal, and adherence to be routinely recorded and reported in research findings. 

This would further enhance our understanding of treatment acceptability and help to 

reach a consensus around defining, measuring, and reporting adherence in CBT-I 

studies. Furthermore, research has indicated that mental health outcomes should also 

be measured and reported in CBT-I studies, as evidence shows that CBT-I can 

improve symptoms of depression and anxiety, without directly targeting symptoms 

within treatment (Freeman et al., 2017; Gee et al., 2019; Cunningham & Shapiro, 

2018; Belleville et al., 2011).   

The links between poor sleep and mental health are well established. 

However, previous studies exploring adolescent sleep and the links to mental health 

have not always used valid and reliable measures, instead creating their own 

questionnaires to measure poor sleep (e.g. Marks & Monroe, 1976) or mental health 

(e.g. Manni et al., 1998).  Furthermore, studies often focus solely on total sleep time 

(e.g. Kalak et al., 2014; Kaneita et al., 2009; Liu & Zhou, 2002) or use total scores 

from a measure of poor sleep, rather than exploring the subscales. It is important to 

know which components of poor sleep are most highly correlated with mental health 

and wellbeing, in order to better understand the mechanisms underlying the 

relationship between them. This information could be used to adapt CBT-I 

interventions to more effectively target and improve both poor sleep and mental 

health simultaneously. Additionally, the construct of wellbeing in poor sleep and 

insomnia is less well researched than symptoms of anxiety and depression.  
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The empirical study presented in chapter four aims to add to the current 

literature exploring the links between poor sleep and mental health in a UK 

adolescent sample. A survey was administered in local sixth form schools and 

colleges to explore correlations between components of poor sleep, mental health, 

and wellbeing. The study aimed to extend previous research by using valid and 

reliable measures, as well as deconstructing poor sleep and exploring which 

components correlate most highly with measures of mental health and wellbeing.  
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Exploring the Associations Between Subscales of Poor Sleep, Mental Health and 

Wellbeing in an Adolescent Sample 

Abstract 

Background  

Insomnia and poor sleep are prevalent within the adolescent population, with 

wide reaching consequences. Many studies have previously indicated that sleep and 

mental health are closely linked. This study aimed to add to the literature exploring 

the associations between mental health and sleep in an adolescent sample. More 

specifically, to explore which components of poor sleep correlate most highly with 

symptoms of anxiety and depression, and wellbeing.  

Method 

A survey was conducted within schools and colleges with 16-18-year olds (N 

= 64). Questionnaires about sleep quality, insomnia, mental health, and wellbeing 

were administered. Data were analysed using bootstrapped Pearson’s r correlation.  

Results 

The results indicated that anxiety symptoms were significantly positively 

correlated with sleep disturbance, daytime dysfunction and insomnia severity. 

Depression symptoms were significantly positively correlated with sleep 

disturbance, sleep latency, daytime dysfunction, sleep quality, and insomnia severity. 

Wellbeing was significantly negatively correlated with daytime dysfunction and 

insomnia severity.  

Conclusions 

The results of this study not only add to the evidence base for the links 

between sleep and mental health in a UK adolescent sample, but also demonstrate 
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that mental health and wellbeing may correlate more highly to certain components of 

poor sleep and insomnia.  

Keywords: Insomnia, sleep, adolescent, anxiety, depression, wellbeing. 
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What is known? 

Sleep difficulties appear to be common within adolescents, with an estimated 

lifetime prevalence of insomnia at around 10.7%. Strong links have been found 

between poor sleep and increased mental health difficulties, such as anxiety and 

depression within adolescent samples.  

What is new? 

Within this study, poor sleep is broken down into component parts, and 

correlations are explored with symptoms of anxiety and depression, and overall 

wellbeing within an adolescent sample. The components of poor sleep explored are; 

subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep 

disturbance, daytime dysfunction, and insomnia severity.  

What is significant for clinical practice? 

The findings indicate that, although insomnia and poor sleep are most 

commonly measured by sleep duration and sleep latency, other components of sleep 

may be more important when considering a sleep intervention that also improves 

mental health and wellbeing such as daytime dysfunction. Furthermore, sleep quality 

and insomnia should both be measured within studies, as the results indicate that 

insomnia severity is more highly correlated to mental health and wellbeing. In 

addition, it may be important to consider gender differences in sleep and mental 

health difficulties when designing and implementing sleep interventions for an 

adolescent sample that might also improve mental health outcomes.  

Word Count: 5581 
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Introduction 

Adolescence, defined by The World Health Organisation as ages 10-19 

(World Health Organisation [WHO], 2015), is an important period of biological, 

neurological, and psychosocial development (WHO, 2015). The average adolescent 

requires eight to ten hours of sleep per night (Paruthi et al., 2016), however, sleep 

difficulties appear to be relatively common in this age group, with the lifetime 

prevalence of insomnia estimated at 10.7% within a sample of 1,014 US adolescents 

(Johnson et al., 2006). In both adult and adolescent samples, females tend to report 

higher levels of insomnia than males (e.g. Zhang & Wing, 2006; Hysing et al., 2013; 

Johnson et al., 2006).  

Sleep difficulties during adolescence can be better understood using the 

Perfect Storm Model (Carskadon, 2011; Crowley et al., 2018). The model suggests 

that biological changes happen, for example, slowed build-up of sleep pressure, an 

unconscious biological response that makes us want to sleep, and changes in 

circadian rhythms. These changes, combined with psychosocial factors, such 

bedtime autonomy, academic pressure, screen time, and social media use, often 

mean that adolescents go to bed later. This is in direct conflict with early school start 

times, resulting in adolescents often getting an insufficient amount of sleep. Despite 

this decreasing total sleep time on school days, a study found that there was no 

decrease in total sleep time on non-school days, indicating that adolescents are 

catching up on their sleep at the weekend. Therefore, it is likely that the changes 

seen in total sleep time are driven by environmental factors, rather than a reduction 

in sleep need (Ohayon et al., 2004).  

The impact of poor sleep can be far reaching. Short term sleep deprivation in 

adults has been shown to have a detrimental impact on a number of cognitive 
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domains, including attention, executive function, reward sensitivity, emotion 

regulation, learning, and memory (Tarokh, Saletin, & Carskadon, 2016). In one 

study, adolescents who got less than eight hours of sleep per night showed reduced 

motivation and scored lower on an intelligence task when compared to adolescents 

who got eight or more hours of sleep (Gradisar et al., 2008). Another study indicated 

that getting less than eight hours sleep per night in adolescence was associated with 

an increased risk of obesity, drunk driving, alcohol use, smoking, sexual risk taking, 

and fighting (Meldrum & Restivo, 2014).  

Sleep and mental health difficulties are closely associated, with many mental 

health difficulties listing sleep disturbance symptoms in the Diagnostic and 

Statistical Manual 5th Edition (DSM-V; American Psychiatric Association [APA], 

2013). A recent review by Freeman and colleagues (2020) suggested a bi-directional 

relationship between sleep and mental health across the lifespan, with the dominant 

path being from sleep difficulties to the occurrence of other mental health disorders 

(Freeman et al., 2020). In adolescent samples, chronic sleep deprivation has been 

shown to negatively affect both mood and emotion regulation (Tarokh et al., 2016), 

as well as being a predictor of developing depression (Lovato & Gradisar, 2014) and 

experiencing increased suicidality (de Zambotti et al., 2018).   

Models of insomnia may provide some ideas of how mental health and 

insomnia are linked. The three-factor model (Spielman, Caruso, & Glovinsky, 1987) 

considers predisposing, precipitating and perpetuating factors in how insomnia 

occurs, becomes chronic and is self-perpetuating. The first two factors are based on 

the stress-diathesis conceptualisation of insomnia, and accounts for biopsychosocial 

factors as well as acute biopsychosocial stress. Mental health difficulties, such as 

anxiety and depression, could be considered under any one of the three factors as 
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both may have symptoms of sleep disturbance. Harvey (2002) proposed a cognitive 

model of the maintenance of insomnia, suggesting that individuals with insomnia 

tend to become overly worried about their sleep and the daytime consequences.  This 

triggers autonomic arousal, with the individual in an anxious state, and emotional 

distress. Counterproductive safety behaviours, beliefs about sleep and worry, and the 

escalating anxiety all have the unintended consequence of maintaining the insomnia. 

The Attention-Intention-Effort pathway (Espie et al., 2006) considers the 

development of insomnia through attentional biases, developing a specific intention 

to sleep and putting in effort to sleep. Similar cognitive biases are found in anxiety 

disorders, so this may partly explain the links between insomnia and anxiety.  

A large adolescent longitudinal study (Orchard et al., 2020) explored cross-

sectional relationships for anxiety and depression with sleep difficulties. Primarily, 

the results indicated that adolescents with depression have poorer sleep quality (e.g. 

longer sleep onset latency, more awakenings at night, and increased daytime 

sleepiness) and sleeping patterns (e.g. longer sleep onset on school nights, and less 

total sleep on school nights and weekends) compared to adolescents with no anxiety 

or depression. Adolescents with anxiety only reported difficulties with sleep quality. 

Additionally, having a diagnosis of anxiety and depression at ages 17 and 24 was 

predicted by less total sleep time on weeknights, daytime sleepiness, night waking, 

and perception of whether sleep quantity was enough at age 15. Anxiety diagnoses at 

age 24 were predicted by sleep onset latency on school nights. Sleep patterns and 

sleep quality at age 15 were predictive of depression and anxiety symptoms at age 

21.  

Other studies have found similar results, for example, that adolescent poor 

sleep was positively correlated with symptoms of anxiety, stress, depression, and 



SLEEP DIFFICULTIES AND INTERVENTIONS  108 

sensitivity (Marks & Monroe, 1976). The period of adolescence has been associated 

with an increased risk in the development of mental health disorders, such as Major 

Depressive Disorder (MDD; Merikangas, Nakamura, & Kessler, 2009). Up to 90% 

of adolescents with depression also present with disturbed sleep (Goodyer at al., 

2017) and those who experience sleep difficulties present with more severe 

symptoms of depression that those without (Liu et al., 2007). When considering 

gender differences, both adult and adolescent females tend to present with more 

severe anxiety and depression than males (e.g. Nolen-Hoeksema & Girgus, 1994; 

Lewinsohn et al., 1998; McClean et al., 2011). This indicates that the links between 

poor sleep and mental health difficulties need to be carefully considered in clinical 

and research environments, particularly during the period of adolescence.  

Overall, managing sleep difficulties could be an important tool in reducing 

the severity and chronicity of mental health difficulties, or perhaps even to reduce 

the likelihood of them developing in the first place. Insomnia in adolescence is 

typically treated using cognitive behavioural interventions and/or pharmacotherapy 

(Nunes & Bruni, 2015).  The first line treatment for adults is Cognitive Behavioural 

Therapy for Insomnia (CBT-I), which includes both cognitive, educational, and 

behavioural techniques to improve sleep (Riemann et al., 2017). Blake and 

colleagues’ (2017) systematic review findings suggest treating adolescent insomnia 

using CBT-I is effective.  

Thus far, research has indicated that evidence-based treatments for common 

mental health disorders are not effective in reducing sleep disturbances in young 

people, as this is the most common residual symptom (Kennard et al., 2006). 

However, there is evidence to suggest that solely treating sleep disturbances within a 

coexisting mental health disorder leads to an improvement in both difficulties (e.g. 
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Freeman et al., 2017; Gee et al., 2019), with small effect sizes in adolescent samples.  

There is a larger evidence base within adult samples, with reviews finding evidence 

that CBT-I improves depression outcomes (Cunningham & Shapiro, 2018) and 

concomitant anxiety (Belleville et al., 2011).  

 Studies often only measure total sleep time (e.g. Kalak et al., 2014; Kaneita 

et al., 2009; Liu & Zhou, 2002) or use total poor sleep scores, rather than exploring 

the subscales and breaking down poor sleep into components. It is important to know 

which components of poor sleep are most highly correlated with mental health and 

wellbeing to better understand the mechanisms underlying the relationship. This 

information could be used to adapt CBT-I interventions to most effectively and 

efficiently target both poor sleep and mental health.  

This study aimed to add to the literature exploring the links between poor 

sleep and mental health in a UK adolescent sample and to extend previous research 

by deconstructing poor sleep to explore which components correlate most highly 

with measures of mental health and wellbeing.  

Objectives 

Research Question 

Which components of poor sleep (sleep quality, sleep latency, sleep duration, 

sleep efficiency, sleep disturbance, daytime dysfunction, and insomnia severity) as 

measured by the Pittsburgh Sleep Quality Index (PSQI) and the Insomnia Severity 

Index (ISI), correlate most highly with measures of anxiety, depression and 

wellbeing in a sample of adolescents aged 16-18 in education? 
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Method 

Design 

A survey containing measures of sleep, mental health, and wellbeing was 

administered in local sixth form schools and colleges. Initially, this was designed to 

be a two-stage study. The results reported here are from stage one, where the aim 

was to screen around 200 participants and then recruit some of these participants to 

take part in stage two, which was piloting an adolescent-specific sleep intervention 

within schools. Unfortunately, the study was greatly impacted by the COVID-19 

pandemic and this limited recruitment for stage one screening and also meant that it 

was not possible to offer the stage two intervention due to school closures.  

Participants 

Participants (N = 64) were recruited from local sixth forms and colleges 

where students age 16-19 typically study for advanced school level-qualifications. 

As this was initially designed to be a screening phase, the eligibility criteria were 

broad.  

Inclusion Criteria 

• Age 11-18 

• In full time education 

• Able to read English well enough to understand and complete the 

questionnaires 

Exclusion Criteria 

• Refusal to give informed consent  

Procedure 

Local schools, sixth forms, and colleges (hereafter referred to as “schools”) 

in one UK county were contacted by the researchers to ascertain whether they would 
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be interested in taking part in the study. If yes, a meeting was arranged between a 

researcher and a member of staff at the school to explain the procedure. If schools 

then agreed to take part, it was discussed how best to distribute the surveys with 

minimal disruption to the timetable.  

Participants were recruited from a school-linked sixth form school and 

college, both of whom agreed for the researchers to administer the questionnaires 

face to face during a lesson. Additionally, a small number of students completed the 

questionnaires online. Pupils were given a hard copy information sheet and consent 

form a minimum of two working days before the questionnaires were distributed. 

Researchers then came into the agreed lesson, read through the information 

sheet with the students and answered any questions. Those who agreed to take part 

signed the consent form and completed the survey which took around 20 minutes on 

average. Those who did not consent to taking part were given the time to work on 

their coursework. Participants were then given a debrief sheet. A participant flow 

chart can be found in Figure 4.1.  

As a thank you for taking part in the study, the researchers recorded a “Sleep 

Workshop” presentation which included sleep education and sleep hygiene tips. The 

workshop was emailed to the main contact within the school to disseminate.  

Ethics 

As part of the risk protocol, survey data were not collected anonymously, so 

that if any pupil scored above the clinical threshold on the mental health measures, 

or highlighted any risk issues, pastoral care teams were notified so that additional 

support could be offered. This was in line with the individual school’s safeguarding 

and risk policies and participants consented to this when agreeing to take part in the 

study. Data was anonymised once it was entered into the database.  
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Initially, surveys were administered to participants face to face. This ensured 

that consent was fully informed and allowed time for the participants to ask 

questions. It also allowed researchers to build a working relationship with the staff 

who were involved in the process. Therefore, if risk issues were highlighted in 

questionnaire responses then researchers were able to liaise with staff. Later in the 

study, ethical approval was gained to create an online version of the questionnaire to 

email to schools for distribution.  

The study was approved by the University of East Anglia Faculty of 

Medicine and Health ethics committee (Reference 2019/20-001).  

Measures 

Demographic Information 

Demographic information was collected from each participant regarding 

name, age, gender, ethnicity (options provided to select from), the school that they 

were attending, and their year group.   

The Pittsburgh Sleep Quality Index (PSQI) 

The PSQI (Buysee et al., 1989) is a 19-item self-report questionnaire that 

assesses sleep quality and disturbances over the past month (Buysee et al., 1989).  

The concept of subjective sleep quality is not clearly defined within the literature, 

and a more recent study indicated that, more specifically, the PSQI may measure 

sleep-related distress (Hartmann et al., 2015) in relation to subjective sleep quality. 

The PSQI can be divided into seven subscales; subjective sleep quality (e.g. “During 

the past month how would you rate your overall sleep quality?”), sleep latency (e.g. 

“During the past month, how long in minutes has it usually taken you to fall asleep 

each night?”), sleep duration (e.g. “During the past month, how many hours of actual 

sleep did you get at night?”), sleep efficiency (e.g. “During the past month, what 
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time have you usually gone to bed at night/gotten up in the morning?”), sleep 

disturbance (e.g. “During the past month, how often have you had trouble sleeping 

because you wake up in the middle of the night or early morning?”), use of sleep 

medication (e.g. “During the past month, how often have you taken medicine to help 

you sleep?”), and daytime dysfunction (e.g. “During the past month, how much of a 

problem has it been for you to keep up enough enthusiasm to get things done?”).  

Each subscale is rated 0 (no difficulty) to 3 (severe difficulty). A global PSQI 

score of 0-21 can be calculated by combining the subscales. A global score of over 

five is indicative of poor sleep quality. With adolescent samples, the PSQI has been 

found to have good internal reliability (a = .72; De la Vega et al., 2015) and validity 

to discriminate between “good” and “poor” sleepers.  

The Insomnia Severity Index (ISI) 

The ISI is a seven-item self-report measure designed to assess the nature, 

severity and impact of insomnia in the last two weeks (Bastien, Vallières, & Morin, 

2001).  Each item (e.g. “How satisfied/dissatisfied are you with your current sleep 

pattern?”) is scored from 0 (no problem) to 4 (very severe problem) with a total score 

of up to 28. The ISI has shown adequate internal consistency (a = .74), reliability, 

and validity (Bastien et al., 2001). The ISI has been validated for use in adolescents 

(Chung, Kan, & Yeung, 2011).  

The Short Warwick-Edinburgh Mental Well-being Scale (SWEMWBS) 

The SWEMWBS (Tennant et al., 2007) is a seven item self-report scale that 

measures overall well-being. Each item (e.g. “I’ve been feeling useful”) is scored 

one (none of the time) to five (all of the time), with a total possible score of 35. There 

are no agreed clinical cut-offs, however higher scores indicate better well-being. The 

SWEMWBS is recommended as suitable for use in secondary school ages in the 
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wellbeing measurement framework (Evidence Based Practice Unit, 2017) as well as 

being suitable for adult samples (Haver et al., 2015). The SWEMWBS has shown 

adequate internal consistency and reliability (a = .84-.86; Haver et al., 2015).  

Revised Child Anxiety and Depression Scale (RCADS) 

The RCADS (Chorpita et al., 2000) is a 47-item self-report questionnaire 

assessing symptoms of depression and anxiety in 8-18 year olds. Each item is rated 0 

(never), 1 (sometimes), 2 (often), or 3 (always). The RCADS includes subscales for 

separation anxiety, social phobia, generalised anxiety, panic disorder, obsessive 

compulsive disorder, total anxiety, and major depressive disorder (MDD; Chorpita et 

al., 2000).  

The RCADS subscales have shown good internal consistency (a = .78, .87, 

.84, .88, .82, .87 respectively) and convergent and discriminant validity (Chorpita, 

Moffitt, & Gray, 2005). Clinical cut-off scores are also available for each subscale 

based on school year and gender.   

Statistical Analyses 

Data were analysed using IBM SPSS version 27. For the sleep measures, the 

PSQI total and subscale scores were calculated, as was the ISI total score. The PSQI 

subscale for “Use of Sleep Medication” was used to calculate the total score but was 

not included in the analyses as this was not a variable of interest and a large number 

of correlations were already being conducted. For the mental health measures, the 

SWEMWBS total score was calculated, and the RCADS subscales and total scores 

were calculated using the raw data. For this study, only the RCADS MDD and 

anxiety subscales and the SWEMWBS total score were included as the authors were 

most interested in these variables.   
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Z-scores were calculated for each variable and no outliers were indicated. 

Checking of test assumptions was conducted through visual inspection of histograms 

and Q-Q plots, and running the Shapiro-Wilk test on each variable. Visually, data 

appeared to be normally distributed, and skew and kurtosis values were within 

acceptable limits, however the Shapiro-Wilk test indicated that none of the variables 

were normally distributed aside from the SWEMWBS. Therefore, as the data did not 

meet the assumptions to conduct parametric analyses, one-tailed Pearson’s r 

correlational analyses were run with bootstrapping (1000 samples). Multiple 

comparisons were corrected for, using the Holm-Bonferroni method (Holm, 1979).  

Missing data was dealt with as suggested by the authors of each measure, leaving 

1.44% of the data missing. The final sample size for each subscale and measure can 

be found in Table 4.2.  

Results 

Participant Characteristics 

Participants were between the ages of 16 to 18. The mean age of participants 

was 16.67 years (SD = .67), and the majority of the participants were age 17 

(39.1%), in year 12 (82.8%), male (68.8%), and White British (85.9%). See Table 

4.1 for full details of participant characteristics.  

The majority of participants scored over five (65.60%) on the PSQI, 

indicating poor sleep quality. A higher percentage of females than males scored over 

five. The majority of participants scored within the lowest range on the ISI 

indicating no clinically significant insomnia. Again, a higher percentage of females 

scored within the subclinical and clinical insomnia range when compared to the 

males in the sample. Please see Table 4.2 for detailed results from the PSQI and ISI 

total scores.  
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None of the participants reported using sleep medication in the demographics 

section, however 12.5% of participants did not respond to this question. One 

participant stated that they were receiving therapy to help their sleep, however, the 

same 12.5% participants from the sleep medication question also did not respond to 

this question. 

Table 4.3 provides T-score data for the RCADS anxiety and MDD subscales, 

and the total score. The majority of participants scored in the non-clinical categories 

for each scale. The RCADS MDD subscale saw largest majority of participants 

scoring in the clinical range. When exploring the RCADS raw data by gender, the 

females had a higher mean score than the males on the RCADS anxiety (female M = 

30.40, SD = 16.56; male M = 22.56, SD = 15.99) and MDD (female M = 9.53, SD = 

4.79; male M = 8.41, SD = 5.19) subscales, indicating higher symptoms of anxiety 

and depression. Furthermore, the female sample scored lower on the SWEMWBS 

than the male sample (female M = 21.60, SD = 3.66; male M = 24.72, SD = 4.60), 

indicating lower overall wellbeing. 

Research Question 

The objective of this study was to explore which components of poor sleep, 

as measured by the PSQI and ISI, correlate most highly with anxiety, depression, 

and wellbeing. One-tailed Pearson’s r correlations were run for the PSQI and ISI 

total scores, as well as the PSQI subscales against the SWEMWBS total, and the 

RCADS anxiety and MDD subscales. Descriptive statistics for these variables are 

reported in Table 4.4.  Furthermore, the RCADS anxiety and MDD subscales and the 

SWEMWBS were correlated with one another, and the results of this are reported in 

Table 4.5. The PSQI and ISI totals were also correlated, and the results are reported 

in Table 4.6. The anxiety and depression subscales and the SWEMWBS appear to be 
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correlated with one another, as do the two sleep measures, as would be expected, 

however they were not so highly correlated that including multiple measures of sleep 

and mental health was not warranted.   

The full results of the analyses run and Bias Corrected and Accelerated 

(BCa) 95% confidence intervals are reported in Table 4.7.  Sleep duration was not 

significantly correlated with the RCADS anxiety or MDD subscales, or the 

SWEMWBS. A significant positive correlation was found between sleep disturbance 

and the RCADS anxiety and MDD subscales, both indicating a medium effect size, 

but not with the SWEMWBS. Sleep latency was significantly positively correlated 

with the RCADS MDD scores with a medium effect size, but not with the RCADS 

anxiety or SWEMWBS scores. Daytime dysfunction scores were significantly 

positively correlated with the RCADS anxiety subscale with a medium effect size, 

and MDD scores with a large effect size, and significantly negatively correlated with 

the SWEMWBS with a medium effect size. Sleep efficiency scores were not 

significantly correlated with anxiety, MDD or wellbeing scores. Sleep quality was 

significantly positively correlated the RCADS MDD scores, but not with the anxiety 

subscale or the SWEMWBS. Furthermore, the total PSQI score was significantly 

positively correlated with the RCADS MDD scores with a large effect size, but not 

with the anxiety subscale or the SWEMWBS total. Finally, the ISI total scores were 

significantly positively correlated with the RCADS anxiety and MDD subscales, 

both with large effect sizes, and significantly negatively correlated with the 

SWEMWBS scores with a medium effect size. From the results that had significant 

p-values, none of the BCa confidence intervals crossed zero, which is an important 

consideration when using bootstrapping. Overall, the effect sizes for correlations 
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between the sleep and MDD subscales were larger than those for the anxiety 

subscale and the SWEMWBS.    

Discussion 

The objective of this study was to explore which aspects of poor sleep, as 

measured by the PSQI and the ISI, correlate most highly with anxiety, depression, 

and wellbeing in a UK adolescent sample. The links are already well established 

within the adult literature (e.g. Freeman et al., 2020), and growing within adolescent 

samples (e.g. Marks & Monroe, 1976; Lovato & Gradisar, 2014; Orchard et al., 

2020). Therefore, this study aimed to add to the evidence base by using valid and 

reliable measures of sleep, mental health, and wellbeing. Furthermore, this study 

aimed to deconstruct poor sleep into component parts using the PSQI and ISI to 

explore which components correlate most highly to symptoms of anxiety and 

depression, and wellbeing.  

The results indicated that poorer sleep quality, as measured by the PSQI total 

score, was significantly associated with increased symptoms of depression, but was 

not significantly associated with symptoms of anxiety or overall wellbeing. The ISI 

also measures sleep disturbance, but more specifically in the form of insomnia. 

Within this study, increased symptoms of insomnia were significantly associated 

with increased symptoms of anxiety and depression, and lower overall wellbeing. 

This indicates that insomnia severity may be important to explore further in future 

sleep and mental health studies.  

Sleep duration and sleep onset latency are two of the most frequently 

measured components of poor sleep when exploring associations with mental health 

(e.g. Kalak et al., 2014; Kaneita et al., 2009; Liu & Zhou, 2002). Within this sample, 

sleep duration was not significantly correlated with symptoms of anxiety and 
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depression or overall wellbeing. Sleep latency was significantly positively associated 

only with symptoms of depression, indicating that taking longer to get to sleep is 

associated with increased symptoms of low mood.  The less frequently researched 

components of poor sleep include sleep disturbance, daytime dysfunction, sleep 

efficiency, and sleep quality. Increased sleep disturbance was significantly correlated 

with higher anxiety and depression scores, but not wellbeing. An increase in daytime 

dysfunction was significantly correlated with increased symptoms of anxiety and 

depression, and lower overall wellbeing. Sleep efficiency, a target for many 

cognitive behavioural sleep interventions that use sleep restriction therapy to 

increase sleep efficiency, was not significantly positively correlated to anxiety, 

depression, or wellbeing. Finally, poorer sleep quality was significantly associated 

with higher depression scores.  

Overall, larger effect sizes were found for the poor sleep and MDD subscale 

correlations than those with anxiety or wellbeing scores. This fits with previous 

research findings that indicated strong associations between poor sleep and 

depression (e.g. Goodyer et al., 2017; Liu et al., 2007). These results also partially 

support other previous research findings exploring the links between poor sleep and 

symptoms of depression (Orchard et al., 2020; Marks & Monroe, 1976). Anxiety 

symptoms were correlated with less of the sleep subscales, and significant 

associations had smaller effect sizes.   

When considering the Three-Factor Model of insomnia (Spielman et al., 

1987) mental health difficulties could be a factor in the onset of the disorder. In this 

study, symptoms of anxiety and depression and poorer wellbeing were correlated 

with insomnia severity. The cognitive maintenance model of insomnia (Harvey, 

2002) suggests that worries about sleep and the consequences of poor sleep triggers 
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autonomic arousal (anxiety) and emotional distress within an individual.  The 

Attention-Intention-Effort Pathway (Espie et al., 2006) also focuses more on 

anxiety-related symptoms. Within this study less associations were found between 

anxiety symptoms and poor sleep when compared to depression symptoms.  This is 

possibly due to the sample size and statistical power. However, this study may 

provide some support for the role of emotional distress in insomnia through the 

associations found. Associations between anxiety symptoms, insomnia severity, 

sleep disturbance, and daytime dysfunction provide possible areas of exploration for 

future research.  

Over half the sample indicated poor sleep quality on the PSQI total, but only 

30.16% scored within the range for subthreshold symptoms of insomnia, and only 

7.94% scored within a clinical range for insomnia. This indicates that although many 

of our adolescent sample suffered with poor sleep quality, the majority did not meet 

the clinical cut-off for insomnia or were perhaps suffering with a different sleep 

disorder. Previous research found a lifetime prevalence of 10.7% for insomnia within 

an adolescent sample (Johnson et al., 2006). Additionally, a higher percentage of 

females than males within the sample indicated clinically relevant symptoms of 

insomnia (in the sub-clinical or clinical range on the ISI) and poor sleep quality 

(scoring over five on the PSQI). These findings are in line with the literature (e.g. 

Zhang & Wing, 2006; Hysing et al., 2013; Johnson et al., 2006). 

It is interesting that a majority of the sample indicated poor sleep on the 

PSQI total but the majority did not indicate clinical levels of insomnia. Correlations 

were examined between the two scales which indicated that they were correlated, but 

not so highly correlated that including two sleep measures was not warranted, as 

they were originally designed to measure slightly different components of poor 



SLEEP DIFFICULTIES AND INTERVENTIONS  121 

sleep. The ISI measures a participant’s subjective feelings about their insomnia 

symptoms and insomnia severity, whereas the PSQI measures subjective general 

sleep quality. It has been previously noted that the concept of general sleep quality is 

less well defined, but that the PSQI appears to measure sleep-related distress 

(Hartmann et al., 2015), which may partially explain the difference in results. 

Previous research has also found that the ISI is a more appropriate outcome measure 

to use within CBT-I research, when compared to the PSQI (Chen, Jan, & Yang, 

2017), but conversely, both have been found to have comparable diagnostic 

properties when screening for insomnia (Chiu et al., 2016).  The PSQI is now 

routinely used in research as an insomnia screening tool, despite not being originally 

designed for this purpose (Chiu et al., 2016; Buysee et al., 1989). As the research 

findings are conflicting, as are the results from this study, it may be helpful to 

consider using multiple sleep measures in future research to ensure the construct of 

poor sleep is fully covered within the outcome measures.  

Furthermore, although the majority of participants did not score in the 

clinical range for symptoms of anxiety or depression, the female participants within 

the sample scored higher on average on these measures than the male participants, 

indicating higher levels of anxiety and depression, and poorer overall wellbeing. 

Again, these findings are in line with the current literature on gender differences in 

anxiety and depression in both adolescent and adult samples (e.g. Nolen-Hoeksema 

& Girgus, 1994; Lewinsohn et al., 1998; McClean et al., 2011). However, any results 

indicating gender differences in sleep and mental health outcomes within this study 

must be interpreted with caution due to the small number of female participants who 

took part.  

Implications 
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The findings from this study indicate that, although poor sleep is commonly 

measured by a shorter sleep duration and increased sleep latency, other components 

may be equally or more important when considering a sleep intervention that also 

has a positive impact on mental health and wellbeing, such as daytime dysfunction. 

Daytime dysfunction is also a criterion for diagnosing insomnia in the DSM-V 

(APA, 2013), so including a measure of this within future sleep research could be 

beneficial. The results may also indicate that these components play a vital role in 

mental health improving following a sleep intervention, as opposed to improvements 

being solely related to an increase in sleep efficiency and total sleep duration.  

The findings also  highlight that it is important not only to assess for poor 

sleep quality in sleep research, but also to use more specific measures to assess 

whether someone is suffering from insomnia, such as the ISI, as this appears to be a 

key factor impacting on mental health and wellbeing. Furthermore, the results 

indicate that it may be important to consider gender differences when researching 

sleep difficulties and the links to mental health outcomes in adolescents, and that 

samples should strive to be as representative as possible. In addition, it may be 

important to consider gender differences in sleep and mental health difficulties when 

designing and implementing sleep interventions for adolescents that might also 

improve mental health outcomes. However, as previously highlighted, any results 

indicating gender differences in sleep and mental health outcomes within this study 

must be interpreted with caution.  

Overall, the results from this study indicate that more work is needed to 

explore whether treatments for insomnia adequately improve the components of poor 

sleep that were significantly correlated with anxiety, depression, and wellbeing.   

Strengths and Limitations  
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 This study aimed to add to current sleep and mental health literature in 

adolescent samples by exploring which components of poor sleep and insomnia 

correlate most highly with measures of mental health and wellbeing. Furthermore, 

correlations between sleep and wellbeing are less well researched. This study used 

valid, reliable, and comprehensive measures for each construct. Some interesting 

correlations were found in the results, with some medium and large effect sizes. 

These results could be built upon by future research and used to tailor sleep 

interventions to effectively and efficiently improve both sleep and mental health 

outcomes. This is particularly relevant within NHS services, where time and 

resources are often stretched and limited.  

There are several limitations to note. Firstly, this study was a correlational 

design and therefore no conclusions about causation can be drawn. Suggestions have 

been made about the possibilities for future research to explore causation. Caution is 

also recommended before interpreting and generalising significant results without 

also considering effect sizes as there may be limited statistical power within the 

study. Additionally, there may be an element of response bias within the study. For 

example, social desirability bias may be present, as researchers were nearby when 

the majority of questionnaires were being completed.  Furthermore, completing 

questionnaires for twenty minutes during a school day may have produced boredom 

or fatigue within participants. Both of these factors may have impacted on 

participant’s responses.  

Furthermore, no measure of other sleep disorders, such as sleep apnoea or 

periodic limb movement disorder were included, and therefore these were not 

excluded or controlled for if present within the sample. These disorders could have 

influenced a participant’s scores on the sleep measures, making it harder to draw 
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conclusions that it was poor sleep quality or insomnia severity alone that were 

associated with the measures of mental health and wellbeing. However, the 

prevalence rates for obstructive sleep apnoea (9.1%; Andersen, Holm, & Homøe, 

2019), restless leg syndrome (2%; Picchetti et al., 2007) and periodic leg movements 

in sleep (5.6%; Kirk & Bohn, 2004) are estimated as being relatively low in normal 

weight, child and adolescent samples.  

 Additionally, these results may not be generalisable due to the sample. The 

total sample size was relatively small, none of the participants scored within the 

severe clinical insomnia range on the ISI, only a small number scored within the 

moderate range and the majority of the sample comprised of males (68.8%). The 

large majority of males within the sample may have influenced the descriptive 

statistics indicating gender differences in sleep difficulties and therefore these results 

have to be interpreted with caution.  There was also some missing data within the 

sample, meaning some cases had to be excluded from the final analysis. Future 

research would benefit from a larger and more representative sample, and should 

consider ways of reducing the likelihood of missing data. 

Conclusion 

The results of this study add to the evidence base for the links between poor 

sleep and mental health in a UK adolescent sample, and demonstrate that mental 

health and wellbeing may correlate more highly to certain components of poor sleep 

and insomnia. The findings indicate that, although poor sleep is commonly measured 

by a shorter sleep duration and increased sleep latency, other components may be 

equally or more important when considering a sleep intervention that also has a 

positive impact on mental health and wellbeing, such as daytime dysfunction.  
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Table 4.1 

Participant characteristics  

Characteristic n (%) 
Age  
      16 24 (37.5) 
      17 25 (39.1) 
      18 6 (9.4) 
      No response   9 (14.1) 
Year group  
      12 53 (82.8) 
      13 4 (6.3) 
      No response   7 (10.9) 
Gender  
      Male 44 (68.8) 
      Female 15 (23.4) 
      No response 5 (7.8) 
Ethnicity  
      White British 55 (85.9) 
      White and Black Caribbean  1 (1.6) 
      Any other White  1 (1.6) 
      No response   7 (10.9) 
Medication  
      Yes    0 
      No 56 (87.5) 
      No response   8 (12.5) 
Talking therapy  
      Yes 1 (1.6) 
      No 55 (85.9) 
      No response   8 (12.5) 
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Table 4.2 

Results from the PSQI and ISI sleep measures 

Measure Total sample F M 
 n (%) n (%) n (%) 

PSQI    
      ≤ 5 21 (34.42)  4 (26.67) 16 (39.02) 
      > 5 40 (65.60) 11 (73.33) 25 (60.98) 
ISI    
      No clinical insomnia 39 (61.90) 8 (53.33) 27 (62.79) 
      Subthreshold insomnia 19 (30.16) 5 (33.33) 13 (30.23) 
      Clinical insomnia (moderate)  5 (7.94) 2 (13.33) 3 (6.98) 
      Clinical insomnia (severe) 0 0 0 

 Note. PSQI total sample n = 61, ISI total sample n = 63, PSQI and ISI female 

sample n = 15, PSQI male sample n = 41, ISI male sample n = 43. 
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Table 4.3 

RCADS T-Score data 

T Score Interpretation MDD subscale Anxiety 
subscale 

Total score 

 n (%) n (%) n (%) 
Non-clinical 55 (85.94) 61 (95.31) 61 (95.31) 
Borderline clinical 2 (3.13) 1 (1.56) 1 (1.56) 
Clinical 6 (9.38) 1 (1.56) 1 (1.56) 
Missing 1 (1.56) 1 (1.56) 1 (1.56) 
Total 64 64 64 

Note. T-scores adjust for age and gender.  
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Table 4.4 

Descriptive statistics of the main variables 

Measure M SD SE N Missing 
PSQI      
      Duration 0.95 0.97 0.12 64 0 
      Disturbance 1.00 0.48 0.06 62 2 
      Latency 1.48 0.99 0.12 64 0 
      Daytime dysfunction 1.39 0.85 0.11 64 0 
      Sleep efficiency  0.70 1.16 0.15 64 0 
      Sleep quality 1.22 0.68 0.07 63 1 
      Total 6.80 3.78 0.48 61 3 
ISI      
      Total 6.81 4.89 0.62 63 1 
RCADS      
      Anxiety 24.98 16.19 2.04 63 1 
      MDD   8.41   5.16 0.65 63 1 
SWEMWBS      
      Total 23.70   4.57 0.58 63 1 
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Table 4.5 

Bootstrapped Pearson’s r correlation matrix between mental health and wellbeing 

scales 

Measure RCADS Anxiety RCADS MDD SWEMWBS 
RCADS Anxiety - - - 
RCADS MDD  .632 - - 
SWEMWBS -.578 -.617 - 
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Table 4.6 

Bootstrapped Pearson’s r correlation matrix between the ISI and PSQI 

Measure PSQI ISI 
PSQI - - 
ISI .740 - 
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Table 4.7 

Pearson’s r Correlation coefficients with bootstrapped data  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note. Bootstrap results are based on 1000 bootstrap samples. * = significant to the corrected p value based on the Holm-Bonferroni method

Measure RCADS Anxiety RCADS MDD SWEMWBS 

 r p BCa 95% CI r p BCa 95% CI r p BCa 95% CI 

PSQI          

      Duration -.111 .201 [-.362, .161] .197 .068 [-.075, .451]  .040 .381 [-.251, .334] 

      Disturbance  .353   .003* [.107, .564] .462  .000* [.227, .670] -.305 .009 [-.540, .040] 

      Latency   .338 .004 [.115, .538] .384  .001* [.180, .558] -.267 .021 [-.492, .006] 

      Daytime dysfunction  .390   .001* [.149, .539] .651  .000* [.468, .795] -.409  .001* [-.650, -.106] 

      Sleep efficiency -.067 .307 [-.277, .179] .336 .005 [.107, .547] -.014 .458 [-.284, .281] 

      Sleep quality  .309 .009 [.081, .514] .589  .000* [.426, .728] -.271 .019 [-.602, .090] 

      Total  .229 .040 [.000, .439] .560  .000* [.385, .702] -.248 .029 [-.538, .105] 

ISI          

      Total  .504  .000* [.206, .639] .701  .000* [.525, .817] -.467  .000* [-.640, -.248] 
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Figure 4.1 

Participant flow 

 

Schools that agreed to take part 
(n = 2) 

Students assessed for eligibility 
(n = 76) 

Students who took completed 
questionnaires (n = 64) 

In person (n = 62) 
Online  (n = 2) 

Schools contacted (n = 10) 

Excluded (n = 8) 
No reply to email (n = 7)  
Declined to take part (n = 1) 

Excluded (n = 12) 
Declined to give informed 
consent (n = 11) 
Not meeting inclusion criteria 
(n = 1) 
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CHAPTER FIVE 

Additional Methodology 

 

This chapter contains information about the methodology of the empirical 

study that could not be included within the publication due to restrictions on journals 
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Additional Methodology 

Design 

 This study was conducted jointly by two Trainee Clinical Psychologists. 

Originally this study was designed to have two stages. Stage one involved a survey 

being administered in schools and colleges to collect data on sleep, mental health, 

wellbeing, and sleep-related thought processes in an adolescent sample. The data 

exploring associations between poor sleep and sleep-related thought processes are 

analysed and reported in the second Trainee’s thesis portfolio.  Details of these 

measures can be found in the “Additional Measures” section. This survey took an 

average of 20 minutes to complete in total and was designed to be a screening survey 

to assess eligibility for stage two of the study. The results from the stage one data 

exploring associations between poor sleep, mental health, and wellbeing are reported 

in the empirical paper in chapter four.  

At stage two, poor sleepers, identified at stage one as displaying significant 

symptoms of insomnia, were going to be invited to take part in an adolescent-

specific sleep intervention based on Cognitive Behavioural Therapy for Insomnia 

(CBT-I). However, due to the COVID-19 pandemic, schools in the UK were closed 

for the large parts of 2020 and 2021. Several schools were approached to take part in 

stage one of the study but did not respond to the emails. Furthermore, some students 

who were eligible for stage two were approached but did not respond to the contacts 

made. Due to time restrictions, and reduced opportunities for recruitment, this meant 

that it was not possible to carry out stage two of the study. It is likely that schools 

were focused on providing online teaching and supporting their students during a 

difficult time.   
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The stage one survey data was not collected anonymously as part of the risk 

procedure. This meant that if any pupils scored above a clinical threshold on the 

mental health measures, or highlighted any risk issues, the researchers were able to 

notify the pastoral care team so that additional support could be offered. This was in 

line with the individual schools safeguarding and risk policies. Data were 

anonymised once entered into the database. Participant and parent’s contact details 

were also gathered as part of the risk procedure, as parental involvement was 

mandatory in stage two. 

Ethical Considerations 

Informed Consent 

For stage one, participants were provided with the information sheet at the 

earliest opportunity, ensuring that they had at least 24 hours to read it. Children over 

the age of 16 were able to self-consent to taking part in the survey. It was highlighted 

throughout that taking part was voluntary, and that participants could withdraw at 

any time by not completing the measures. Participants were informed that they could 

request for their data to be removed from the study at a later date.  

Confidentiality and Data Storage 

 The stage one survey data was not collected anonymously as part of the risk 

procedure. Following General Data Protection Regulation guidelines (GDPR; 

General Data Protection Regulation, 2018), only data that was relevant and 

necessary to the study was collected. Additionally, in line with GDPR, participant 

data was securely transferred from schools to the university by encrypted memory 

stick and lockable briefcases. Paper data and electronic data were given a unique 

identifier number and stored separately to identifiable data in locked drawers.  
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 No personally identifiable information was used in the study data files. Any 

data that requires the participant to be identified (e.g. consent forms) were stored in 

locked drawers or encrypted memory sticks, separate to the study data. 

Confidentiality and data protection were discussed with participants at each stage of 

the study and included on consent forms. All information collected for the project 

was kept confidential and destroyed when no longer required. The consent forms 

will be kept for five years before disposal. 

Safeguarding and Risk 

Given that the study involved working with participants who may be 

experiencing some level of distress (e.g. insomnia) and may be vulnerable to other 

mental health difficulties, efforts were made to safeguard for and manage any risk 

issues that arose from responses to the survey. It was clearly stated that if there are 

any concerns around risk to self or others, action would be taken collaboratively to 

safeguard relevant parties in line with university policies and The Children Act 

(2004) and participants explicitly consented to this. Any risk issues were highlighted 

to the relevant school staff so that support could be provided. Information was 

provided about relevant services on the debrief sheet, and participants were 

encouraged to use this.  Researchers met regularly with qualified clinical 

psychologists for supervision to manage risk effectively.    

Debriefing 

Participants were provided with a debrief sheet that reiterated the study aims and 

highlighted useful resources for further support. Contact information for the 

researchers was provided, should participants have had any questions or wish to see 

their data, which would be shared with them. Participants were given the option to 

receive the study findings.  
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Additional Measures 

Sleep Anticipatory Anxiety Questionnaire-Adolescent Version (SAAQ-A) 

The SAAQ (Bootzin et al, 1994) is a 10-item self-report tool comprising of 

five questions surrounding somatic symptoms and five surrounding specific sleep-

related cognitions. This has been adapted for adolescents (SAAQ-A) and includes 

five additional questions surrounding non-sleep rehearsal and planning cognitions 

(e.g., ‘‘I can’t stop thinking about what happened during the day’’; Hiller et al, 

2014). This 15-item self-report scale provides respondents with four response 

options; 0 (strongly disagree), 1 (disagree), 2 (agree), and 3 (strongly agree). Higher 

scores suggest higher sleep anticipatory anxiety. 

The SAAQ-A has been used in adolescent samples (Dohnt et al., 2012; Hiller 

et al., 2014). The revised scale has shown good internal consistency, comparable to 

the original 10-item scale (α = 0.84, Hiller et al, 2014; α = 0.86, Heath et al, 2018) 

and the three subscales also have shown acceptable reliability (somatic, α = 0.80; 

sleep cognitions, α = 0.82; planning and rehearsal, α = 0.84; Hiller et al, 2014) in 

adolescent samples. 

Glasgow Sleep Effort Scale (GSES) 

The GSES is a seven-item self-report questionnaire which measures sleep 

effort (e.g. “I feel I should be able to control my sleep” and “I worry about not 

sleeping if I cannot sleep”), which is a combined cognitive and behavioural 

component of insomniac patients (Broomfield & Espie, 2005). The tool is a Likert-

type scale with responses ranging from “very much”, “to some extent” and “not at 

all”. The tool uses a cut-off score of 2 where participants who are “low effort” 

sleepers score 0, 1 or 2, and “high effort” sleepers score 3 or more. 
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In the adult literature, this measure has shown good internal consistency (α = 

0.77 in the insomnia patient group) and is able to adequately discriminate between 

insomnia sufferers, and good sleepers (Broomfield & Espie, 2005). Additionally, the 

GSES has found to have good concurrent validity with the Dysfunctional Beliefs and 

Attitudes towards Sleep (DBAS) scale (r = .50, p < 0.001) (Broomfield & Espie, 

2005). 

Dysfunctional Beliefs and Attitudes towards Sleep (DBAS) Scale 

The DBAS scale for children and adolescents (Blunden et al., 2013) is a 

short, 10 item self-report scale completed by children and adolescents. This tool has 

been widely used in the child and adolescent sleep literature. This tool measures key 

sleep-related thought processes about beliefs and attitudes towards sleep, 

specifically; beliefs about the immediate negative consequences of insomnia, beliefs 

about the long-term negative consequences of insomnia, and the need to control 

insomnia. The DBAS-C10 has been found to have moderate internal consistency (α 

= .71; Blunden et al., 2013).   

Analysis 

Although the “Use of Sleep Medication” subscale was not used as part of the 

correlation analyses, it was used to calculate the PSQI total score.  It was noted that 

one participant gave a conflicting answer to this question “During the past month, 

how often have you taken medicine (prescribed or “over the counter”) to help you 

sleep?” (answering “less than once per week”) and the demographic question “Do 

you currently take any tablets or medication to help you sleep?” (answering “No”). It 

was decided to still include this participant as the two answers were not necessarily 

mutually exclusive.  
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Missing Data 

The ISI total cannot be calculated with any missing data points, therefore 

those with missing data were excluded from the analysis (n = 1). Missing data from 

the PSQI was dealt with in the same way as the ISI (n = 3) as suggested by the 

authors of the measure. The RCADS was scored using an automated scoring 

programme. The programme deals with missing data in the following way; missing 

data for raw scores is handled by prorating the remaining items within a scale. Scales 

with more than two missing items are not scored. The total anxiety score can have up 

to 10 missing items, but only if each subscale has no more than two missing; and the 

total anxiety and MDD score can have up to 12 missing items, but, again, only if 

each subscale has no more than two missing items. Scale scores are estimated by 

taking the sum of the completed items within that scale and dividing that by the 

number of items completed, then multiple by the total number of items in that scale, 

and then rounding the result. Only one participant (n = 1) had enough missing data 

that total anxiety and MDD subscales could not be calculated. Finally, the 

SWEMWBS guidelines suggest that as long as the majority of questions have been 

answered (no more than three missing data points) it is acceptable to use generic 

missing data guidance to estimate the missing data point. One participant (n = 1) had 

one missing data point, therefore this point was replaced by taking the mean of the 

answered questions (rounded up). One participant (n = 1) did not complete the 

SWEMWBS and was therefore excluded from the analysis.  
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CHAPTER SIX 

Additional Results 

 

This chapter contains results from the empirical study that could not be 

included within the publication due to restrictions on journals 
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Additional Results 

RCADS by Gender 

When separated by gender, the female sample had a higher mean score than 

the male sample on the RCADS anxiety (Female M = 30.40, SD = 16.56; Male M = 

22.56, SD = 15.99) and MDD (Female M = 9.53, SD = 4.79; Male M = 8.41, SD = 

5.19) subscales, indicating higher symptoms of anxiety and depression. Furthermore, 

the female sample scored lower on the SWEMWBS than the male sample (Female M 

= 21.60, SD = 3.66; Male M = 24.72, SD = 4.60), indicating poorer overall 

wellbeing.  

Feasibility  

This study was originally designed to be a two-stage study.  Unfortunately, 

stage two was not able to go ahead due to school closures during the COVID-19 

pandemic. Feasibility outcomes and researchers’ experiences of administering a 

survey and setting up for an intervention within a school setting are reported below 

in the hope that this will be informative for future adolescent sleep research.  

Feasibility data, as suggested by Bowen and colleagues (2009) and the CONSORT 

2010 guidelines (Eldridge et al., 2016), are discussed below. The relevant areas 

covered will include practicality, implementation, and demand.  

Research Question 

• What was the feasibility of accessing schools to administer a survey and 

future school-based sleep interventions? 

Practicality 

 Recruitment of schools and colleges to take part in both stages of the study 

was conducted by the first two researchers initially between September 2019 and 

March 2020. Five schools were contacted directly by the researchers by sending an 
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email to the generic school email address provided on their website, or to the 

school’s research department if applicable. A local school nurse who worked in five 

different schools was also approached, and the nurse agreed to contact the schools 

about taking part in the study. Therefore, 10 schools were contacted in total. From 

the 10 schools contacted, three responded to the email, and from those three, two 

agreed (20% of those contacted) to take part in the study. One was a large sixth form 

school in a local town, where students completed A-Levels and other courses such as 

BTECs. The second was a smaller college in a rural area where students were able to 

retake their GCSE examinations, or take practical courses such as beauty or 

woodwork. The majority of participants were recruited from the large sixth form 

during a lesson.  

 Recruitment began early in the Autumn term to try to avoid school holidays 

or examinations. Unfortunately, this process took longer than initially expected and 

did not get fully underway until December. The schools that declined to take part 

primarily gave the reason that it was “not the right time”, either due to the upcoming 

holidays or mock examinations. The final recruitment attempt was in early March 

2020. Unfortunately, shortly after this, all schools and colleges in England were 

required to close due to the COVID-19 pandemic. At this point, recruitment was 

paused. Recruitment for the two-stage study was attempted a final time in May 2020. 

Schools declined at this stage and reported that they were not having as much 

contact with the students and the summer holidays were approaching. As schools 

were due to remain closed for the rest of the academic year, it was agreed at this 

point that stage two of the study was no longer feasible. A second round of 

recruitment was attempted in September 2020 for the stage one survey once the 

schools had reopened. Both the sixth form school and the college that had agreed to 
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take part initially were contacted again to assess whether additional classes could be 

contacted and the survey distributed. As it was not possible to administer surveys 

face to face at that time, an online version was distributed to several other classes 

within the large sixth form school. From this, two additional participants completed 

the survey.   

Initially, surveys were administered to participants face to face. This was for 

several reasons, firstly so that the researchers could ensure that consent was fully 

informed and allowed time for the participants to ask questions. Secondly, it allowed 

researchers to build working relationships with school staff. This was helpful when 

risk issues were highlighted in some questionnaire responses and researchers were 

able to liaise with staff about how this could be managed within school policies and 

support structures. Administering questionnaires face to face allowed data to be 

gathered from whole classes at a time, but it was difficult to arrange times that suited 

everyone involved in the process. Later in the study an online version of the 

questionnaire was created that could be emailed around to schools that had 

consented to take part. However, the uptake rate was very low.  

Demand 

When the questionnaires were administered face to face, 65 participants 

consented to, and completed the questionnaires. Eleven students in the class did not 

consent to taking part. Out of the participants who did consent and completed the 

questionnaires, one participant was later excluded from the main analysis due to 

being outside of the specified age criteria (age 19).  31 participants (48%) stated that 

they would be interested in taking part in the sleep intervention offered within stage 

two.   
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Implementation 

Of the 31 participants that stated they would be interested in taking part in the 

sleep intervention, 13 (42% of those interested) were eligible for stage two based on 

the main inclusion criteria (PSQI total score over five and ISI total score of eight or 

over). Initially, eight of the eligible participants were approached via email to take 

part in stage two in early March 2020, as part of a staggered recruitment process. 

None of these participants responded to the email invitation. The researchers had 

planned to follow-up by phone call and invite the remaining participants to take part, 

however shortly after this schools closed and it was no longer feasible to offer the 

intervention face to face as originally planned, so no follow-up calls were made.  

Initially the intervention was set up to be delivered as both face to face and 

telephone appointments. After the initial school closures but before it was agreed 

that stage two would not be conducted, ethical approval was gained to deliver the 

intervention using video calling software instead.  However, schools were no longer 

able to support this during the school closures. 
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CHAPTER SEVEN 

Discussion and Critical Evaluation 
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Discussion and Critical Evaluation 

The overarching aim of this thesis was to address gaps within the sleep 

literature. The first aim was to add to the evidence exploring the links between poor 

sleep and mental health difficulties in an adolescent sample through an empirical 

study using questionnaire data. More specifically, this study deconstructed poor 

sleep into components to explore whether certain components were more highly 

associated with mental health difficulties and poorer wellbeing. The second aim of 

this thesis portfolio was to explore rates of dropout, refusal, attendance, and 

adherence to CBT-I treatments through a systematic review and meta-analysis.  The 

evidence has indicated that treating insomnia using CBT-I is effective, and can also 

improve symptoms of depression and anxiety without directly targetting them within 

treatment. Therefore, it is important that CBT-I is not only effective, but also 

tolerable for service users with low rates of dropout and refusal, and high rates of 

attendance and adherence.  

This thesis includes the first comprehensive systematic review and meta-

analysis of dropout and attendance in CBT-I, as well as adding to the literature 

around refusal and adherence to treatment. The review findings indicated that 

dropout from CBT-I is minimal compared to other formats of CBT, and attendance 

was high. The most common reasons given for refusal of and dropout from CBT-I 

were related to the time commitment required. This warrants further exploration and 

should be taken into consideration by researchers when designing CBT-I 

interventions and offering the treatment to participants.   

Within the review 7.5% of studies were excluded for reporting no data 

relating to dropout, refusal, attendance, or adherence. However, this number is likely 

higher, as reasons for excluding a study were reported as the first exclusion criteria 
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that the researchers found. Dropout was most commonly reported (61 of the 62 

included studies), but only 27 studies reported reasons given for dropout.  Only 16 of 

the included studies reported attendance, five studies reported refusal, and 19 

measured and/or reported adherence data.  Therefore, the findings indicated that 

there is a significant need for dropout, attendance, refusal, and adherence to be 

routinely recorded and reported in research findings to further enhance 

understanding of treatment acceptability and to reach a consensus around defining, 

measuring, and reporting adherence in CBT-I studies.  

The empirical study results indicated that symptoms of insomnia were 

significantly positively correlated to symptoms of depression and anxiety, and 

negatively correlated with wellbeing. When breaking down poor sleep into 

components, sleep duration and sleep onset latency are commonly used as outcomes 

to measure improvement within research. Within this study, sleep duration was not 

significantly correlated with symptoms of anxiety and depression, or overall 

wellbeing. Conversely, sleep latency was significantly positively correlated with 

symptoms of depression. When examining the less frequently researched 

components of poor sleep, the results indicated that sleep disturbance was 

significantly correlated with higher anxiety and depression scores, daytime 

dysfunction was significantly correlated with increased symptoms of anxiety and 

depression, and lower overall wellbeing, sleep efficiency was not significantly 

correlated to any mental health measures, and finally, higher scores on the poor sleep 

quality subscale were significantly associated with higher depression scores. 

Moreover, overall, larger effect sizes were found for the poor sleep and depression 

correlations than those with anxiety or wellbeing.   
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These findings fit with previous research findings indicating strong 

associations between poor sleep and depression (e.g. Goodyer et al., 2017; Liu et al., 

2007). These results also partially support other previous research findings exploring 

the links between poor sleep and symptoms of depression (Orchard et al., 2020a; 

Marks & Monroe, 1976), however a similar pattern of associations was not found for 

those with anxiety symptoms within this sample. This is possibly due to the 

differences in sample sizes and statistical power.  

The secondary objective of the empirical study was to explore the prevalence 

of sleep difficulties within the sample. Over half the sample (65.60%) indicated poor 

sleep quality, but only 30.16% scored within the range for subthreshold symptoms of 

insomnia, and only 7.94% scored within a clinical range for insomnia. Previous 

research found a lifetime prevalence of 10.7% for insomnia within an adolescent 

sample (Johnson et al., 2006).  

The feasibility data from the additional chapters provides some useful 

information when considering the feasibility of accessing and recruiting participants 

from schools. Overall, recruitment was difficult and hindered by a number of factors 

outside of the researcher’s control. Administering the questionnaires face to face 

within classrooms was effective, albeit time consuming. The COVID-19 pandemic 

and school closures meant that recruitment stopped, and for a number of reasons, 

schools were no longer able to host the study. Just under half of the sample stated 

that they would be interested in taking part in a sleep intervention, and 42% of those 

were eligible to take part.  

Strengths and Limitations of the Thesis Portfolio 

 The thesis portfolio has a number of strengths. Firstly, the findings from both 

papers add to the current sleep evidence base, as well as addressing gaps within the 
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literature.  The systematic review in particular addresses areas within the CBT-I 

literature that have not yet been explored using meta-analytic techniques. 

Conducting a systematic review and meta-analysis is another strength in itself, as 

they are often thought of as being at the top of the evidence hierarchy (Paul & 

Leibovici, 2014) due to their ability to bring together large numbers of studies 

exploring the same concept. Furthermore, the systematic review within this portfolio 

addresses an area in the CBT-I literature that has not yet been explored using this 

methodology, and provides several important suggestions for future sleep research.  

The findings from the systematic review can be used, alongside other studies, 

to reach a consensus around defining, measuring, and reporting adherence within 

CBT-I studies, something which is missing currently. The empirical study within 

this portfolio used valid and reliable measures to explore the links between poor 

sleep and mental health in more detail than previous research, by breaking down the 

construct of poor sleep and examining each component in turn in an adolescent 

sample. The findings of this study can be used to adapt adolescent CBT-I 

interventions to ensure that the constructs of poor sleep that are most highly 

correlated with anxiety, depression, and wellbeing are effectively targeted within 

treatment. This will ensure that CBT-I is as efficacious as possible in improving both 

sleep and mental health outcomes.  

 There are several limitations to this thesis portfolio. Firstly, although the 

overall number of participants included within the systematic review was large, it is 

important to note that a number of the studies included were research trials of CBT-I. 

This means that participants were recruited or volunteered to take part, compared to 

a naturalistic NHS setting where people would often self-refer or be referred to a 

primary care service. This may have influenced the outcomes explored within the 
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review, as participants signed up to a research trial may have been more motivated to 

complete the intervention than those within primary care settings. Furthermore, 

participants in research trials may be less likely to refuse an intervention, and more 

likely to attend sessions and adhere to treatment protocols. Therapist adherence to 

the CBT-I protocol in a research trial may also be more rigorous than the CBT-I 

provided within a busy NHS service with limited resources. It is important that 

future research into CBT-I is carried out within primary care settings where possible 

to get a more accurate representation of these outcomes in practice.  

Both of these studies were planned prior to the COVID-19 pandemic. The 

systematic review was slightly impacted by restrictions, in that it was not possible to 

obtain copies of four papers that may have been relevant to the study. These papers 

were not available online, only as physical copies, and the university library was not 

able to provide these at the time of the review due to lockdown restrictions. 

Unfortunately, this meant that some of those four papers may have been eligible to 

be included within the review, although this is not known.  Furthermore, due to 

limitations with both time and resources of the second author, the systematic review 

methodology was not as rigorous as it could have been when compared to other 

similar studies. For example, it is often suggested within textbooks that screening of 

studies and data extraction is completed by two independent researchers, and the 

results compared, with any disagreements resolved by discussion (e.g. Cuijpers, 

2016), but this was not possible within the scope of the review.  

The empirical study was significantly impacted by COVID-19, specifically 

by the school closures. Originally, the empirical study was planned to be a two-stage 

study, with the second stage offering a CBT-I intervention that was adapted for an 

adolescent sample.  When schools closed in March 2020, it became clear that the 
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schools that had been recruited from would not be able to support the research in the 

way that had been planned and agreed originally. This meant that it was not possible 

to run the intervention, and the empirical study had to be adapted to ensure that 

meaningful data could still be collected in line with COVID-19 restrictions. Stage 

one was originally planned to be a screening phase to assess whether a participant 

was eligible for stage two. However, the data was instead used to explore the links 

between poor sleep and mental health within the sample. This meant that the study 

did overlap somewhat with previous evidence, but it was possible to make unique 

contributions through the outcomes measured.  

Furthermore, due to the school closures, it was not possible to get the sample 

size that was specified a priori. Due to the limitations placed on participant 

recruitment by the school closures, it was only possible to recruit for a short period 

of time and only from sixth forms and colleges, meaning the sample consisted of 

older adolescents, rather than being representative of the entire age span of 

adolescence. It also needs to be considered that the sample were all in full-time 

education, whereas there may be differences in the results for adolescents who are no 

longer in education, for example those undertaking an apprenticeship. Additionally, 

it was only possible to recruit from one county within the UK, whereas it would have 

been preferable to recruit from several areas. Furthermore, only a small percentage 

of the sample reached clinically significant levels of insomnia on the ISI.  Overall, 

this means that the sample within the empirical study is not likely to be 

representative and therefore can only be generalised from with caution.  

It is important to note some limitations regarding the measures used to assess 

poor sleep and insomnia within the empirical project.  This study relied on the 

Pittsburgh Sleep Quality Index (PSQI; Buysee et al., 1989) and the Insomnia 
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Severity Index (ISI; Bastien et al., 2001), which are both subjective sleep measures. 

As stage one was originally designed to be screening for stage two, it was not 

possible to use more objective measures, such as actigraphy, or the more typically 

used sleep diaries.  Consensus sleep diaries (Carney et al., 2012) would have been 

used within stage two as a more in-depth measure of sleep. Furthermore, there are 

limitations to the PSQI, as the concept of poor sleep is not clearly defined, and some 

evidence suggests that the PSQI may measure sleep-related distress (Hartmann et al., 

2015). Future studies should consider using multiple sources to assess sleep quality, 

including sleep diaries and objective measures where possible.   

Clinical and Theoretical Implications of the Thesis Portfolio 

When evaluating the effectiveness of CBT-I, data from sleep and insomnia 

measures are not the only outcomes that should be considered. The findings from the 

systematic review indicate that there is a significant need for dropout, attendance, 

refusal, and adherence to be routinely recorded and reported in research findings. 

This would further enhance understanding of treatment acceptability and help to 

reach a consensus around defining, measuring, and reporting adherence in CBT-I 

studies. Furthermore, research has indicated that mental health outcomes should also 

be measured and reported in CBT-I studies, as evidence shows that CBT-I can 

improve symptoms of depression and anxiety, without this being directly targeted 

within treatment (Freeman et al., 2017; Gee et al., 2019; Cunningham & Shapiro, 

2018; Belleville et al., 2011).  The results from the empirical study support these 

findings in an adolescent sample, as significant correlations were found between 

poor sleep and symptoms of anxiety, depression, and poorer wellbeing. Larger effect 

sizes were found between poor sleep and symptoms of depression.  
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The feasibility data provided in the additional chapters highlighted several 

important issues. This data, along with considerations from the COVID-19 pandemic 

as a whole, have indicated the importance of not relying solely on face to face 

contact. This is relevant for recruiting to studies, by providing accessible online 

options for completing surveys, but also for delivering interventions and having 

options of using video calling software. The feasibility data also indicated a demand 

for an adolescent-specific sleep intervention. It is also important to note that just 

under half of the participants stated that they were interested in taking part, but only 

42% of those interested were eligible based on strict inclusion criteria. It may be 

important to consider offering adolescent specific sleep interventions more widely, 

and not only to those who have clinically significant levels of insomnia and poor 

sleep (e.g. Orchard et al., 2020b).  

The findings from this thesis portfolio indicate a possible need for a change 

in mental health service provision within the UK. Poor sleep and insomnia should be 

routinely assessed when a service user first comes into contact with a service, and 

treating sleep difficulties should be seen as a priority. If those who present with 

comorbid insomnia and anxiety or depression are offered CBT-I as a first step, it 

could improve both sleep and mental health difficulties. This could increase the 

effectiveness and efficiency of services as further CBT for anxiety and depression 

may not be required, or only a shorter second course needed. Additionally, more 

service users could be seen at step two within Improving Access to Psychological 

Therapies (IAPT) services, rather than requiring step three provisions or even a 

referral to secondary care. This may require more practitioners to be trained in 

delivering CBT-I, or more accessible options offered, such as computerised CBT-I 

or CBT-I via a mobile application. Treating mental health difficulties alone does not 
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always improve sleep difficulties, as this is the most commonly reported residual 

symptom after evidence-based treatment for common mental health difficulties 

(Kennard et al., 2006), therefore it is important that CBT-I is seen as a priority.  

Furthermore, when considering increasing CBT-I provisions, dropout, 

refusal, attendance, adherence, and mental health outcomes should all be routinely 

recorded and reported in both research trials and NHS services. Alternatively, 

additional funding could be put towards sleep and mental health research. Increasing 

understanding around dropout, attendance, refusal, and adherence to CBT-I would 

provide opportunities to adapt interventions to reduce the rates of dropout and 

refusal, and increase attendance and adherence. This would allow for CBT-I to be 

maximally effective when offered to a service user. Additionally, adding to the 

evidence base that mental health outcomes improve following CBT-I without being 

directly targeted within treatment would further strengthen the case for offering 

CBT-I more routinely within services.  

Conclusion 

 The overarching aim of this thesis was to address gaps in the evidence base 

within the sleep literature. The aim of the empirical study was to add to the evidence 

exploring the links between poor sleep and mental health difficulties in an adolescent 

sample. More specifically, poor sleep was broken down into components to explore 

whether certain components were more highly associated with mental health 

difficulties and poorer wellbeing. The second aim of this thesis portfolio was to 

explore rates of dropout, refusal, attendance, and adherence to CBT-I treatments 

through a systematic review and meta-analysis.  The results indicate that mental 

health outcomes, as well as rates of dropout, refusal, attendance, and adherence to 

treatment should be routinely recorded and reported within CBT-I studies to inform 
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clinical practice and improve the acceptability, efficacy, and efficiency of the 

intervention.  
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Appendix I: Pittsburgh Sleep Quality Index 
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Appendix J: Insomnia Severity Index 
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Appendix K: Revised Child Anxiety and Depression Scale  
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Appendix L: The Short Warwick-Edinburgh Mental Well-being Scale 
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Appendix N: Sleep Anticipatory Anxiety Questionnaire 
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Appendix O: Glasgow Sleep Effort Scale (GSES) 

 


