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Thesis Portfolio Abstract 

 

Aims: The meta-analysis in this thesis portfolio aimed to investigate whether non-

pharmacological interventions aimed at improving sleep change anxiety symptoms, and 

sleep-related thought processes, immediately post-intervention. The empirical research 

project aimed to (1) explore associations between sleep and sleep-related thought processes 

in adolescents, (2) assess the feasibility of implementing a brief sleep intervention in 

schools.  

Methods: A meta-analysis statistically synthesised effect sizes of all Randomised Control 

Trials (RCTs) which reported anxiety symptoms in a random-effects model. A secondary 

meta-analysis was conducted which included studies that reported a measure of sleep-

related thought processes. Subgroup analyses were conducted for participants with 

physical and mental health difficulties. For the empirical project, correlational analyses 

explored associations between sleep and sleep-related thought processes in a sample of 

adolescents.  

Results: Forty-three RCTs (n = 5945) were included in a random-effects meta-analysis. 

The combined effect size of non-pharmacological sleep interventions on anxiety symptoms 

was moderate (g = -0.38, 95% CI -0.30 to -0.47). Subgroup analyses found moderate 

effects for participants with additional physical health difficulties (g = -0.46, 95% CI -0.29 

to -0.63) and for participants with additional mental health difficulties (g = -0.47, 95% CI -

0.34 to -0.60). A secondary meta-analysis found a large effect of non-pharmacological 

sleep interventions on sleep related thought processes (g = -0.92, 95% CI -0.59 to -1.25). 

The empirical project found associations between adolescent subjective insomnia severity, 

sleep quality and sleep-related thought processes. Given recruitment constraints, 

implementing the brief sleep intervention was not possible. However, preliminary 

feasibility data indicated 51% of the sample (n = 65) reported they would like help for their 

sleep.   
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Conclusions: The meta-analysis suggests despite not targeting anxiety directly, non-

pharmacological sleep interventions can improve anxiety symptoms. Sleep-related thought 

processes also improve. The empirical project suggests sleep-related thought processes 

may be related to increased insomnia severity in adolescents. 
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Chapter 1. Introductory Chapter 

This introductory chapter aims to provide background information on the core 

concepts within the portfolio and provides a rationale for the meta-analysis and empirical 

research project.  

óInsomniaô is described by the Diagnostic & Statistical Manual of Mental Disorders 

(DSM-V; the handbook used to guide the diagnosis of mental health disorders) as 

dissatisfaction with sleep quality or quantity for more than three months, including 

difficulty falling or staying asleep, or waking early and not being able to return to sleep 

(American Psychiatric Association, 2013). The impact of insomnia in adults can be 

detrimental with research indicating worse health-related quality of life (Katz & 

McHorney, 2002), increased risk of accidents (Leger et al., 2014), reduced work 

productivity (Daley et al., 2019), and restricted activity due to illness and days spent in bed 

(Simon & VonKorff, 1997). Insomnia is common for both adults and adolescents, and 

often presents comorbidly with additional mental health difficulties, particularly anxiety 

and depression (Roth, 2007). Population-based research has found 40% of individuals 

diagnosed with insomnia have a comorbid psychiatric disorder, compared with 16.4% of 

those with no sleep complaints (Ford & Kamerow, 1989).  

From a theoretical perspective, there have been cognitive, behavioural, 

neurobiological and hyperarousal models of insomnia proposed. Firstly, an early 

behavioural model of insomnia by Spielman and colleagues (The Three-Factor Model) 

suggests there are three interacting factors (predisposing, precipitating, and perpetuating) 

which contribute to the development and maintenance of insomnia (Spielman, Caruso & 

Glovinsky, 1987). Predisposing factors refer to a range of biopsychosocial constructs 

which may increase a personôs vulnerability to the development of insomnia. Precipitating 

factors refer to the primary triggers for the initial sleep disturbance which are often related 

to stressful life events (including physical and mental health difficulties). Perpetuating 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  11 

 

factors refer to the behaviours a person adopts to compensate or cope with sleeplessness 

(Spielman, Caruso & Glovinsky, 1987). A particular perpetuating behaviour which is often 

targeted with óSleep Restrictionô (a component of Cognitive Behavioural Therapy for 

Insomnia; CBT-I) is excessive amounts of time spent in bed (Spielman, Saskin & Thorpy, 

1987). More recent research has investigated other perpetuating factors involved in 

insomnia. For instance, Broomfield and Espie (2005) conceptualised a construct coined 

ósleep effortô. óSleep effortô is described as comprising both cognitive and behavioural 

elements. The emergence of this construct arose after findings indicated adults with 

insomnia often make significant attempts to control their sleep (Broomfield & Espie, 

2005). Given sleep is an involuntary process, considerable efforts to control sleep may 

have the paradoxical effect, and in turn maintains insomnia (Broomfield & Espie, 2005). 

There has been initial objective evidence using actigraphy measurement to suggest 

Paradoxical Intention therapy (an empirically supported treatment for insomnia) reduces 

sleep effort and improves sleep in adults with insomnia (Broomfield & Espie, 2002). Sleep 

effort remains under-researched, and there have been no studies which have explored the 

construct in an adolescent population. The empirical research project within this thesis 

portfolio aimed to contribute to this gap in the literature.  

Secondly, Harveyôs (2002) Cognitive Model of Insomnia suggests individuals who 

suffer from insomnia are often overly worried or preoccupied about their sleep. This 

preoccupation can lead to heightened anxiety, counterproductive safety behaviours (such 

as implementing thought control strategies), and dysfunctional beliefs about sleep arise 

(Harvey, 2002). This in turn maintains a vicious cycle of insomnia. There are several 

validated measures available which capture some of these sleep-related thought processes, 

including the Dysfunctional Beliefs and Attitudes About Sleep Scale (Morin et al., 2007) 

and the Sleep Anticipatory Anxiety Scale (Bootzin et al., 1994). However, there remains 

little investigation into the impact of sleep interventions such as CBT-I and Paradoxical 
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Intention Therapy on these sleep-related thought processes in both adults and adolescents. 

The meta-analysis and empirical research project presented within this thesis portfolio 

aimed to address this gap in the literature.  

Research has found a bidirectional relationship between insomnia and anxiety 

where insomnia can precede anxiety, and vice versa (Roth, 2007). This is not surprising 

given models of insomnia suggest some processes related to anxiety (such as worry) can 

contribute to the development and maintenance of insomnia (Harvey, 2002). This has 

important clinical implications when considering treatments. Emerging research has 

explored the indirect effects of sleep targeted interventions on depression and anxiety 

symptoms. A recent meta-analysis exploring non-pharmacological interventions for sleep 

on depression symptoms found these interventions significantly reduced symptoms of 

depression immediately post-intervention (Gee et al., 2019). There has been similar 

preliminary research investigating the indirect effects of CBT-I on anxiety, worry and 

stress (Belleville et al., 2011). However, more research is warranted, particularly in 

exploring the impact of non-pharmacological sleep interventions (not just limited to CBT-

I) on anxiety and sleep-related thought processes. This could add to the literature both 

theoretically and clinically by understanding further the relationship between anxiety, 

sleep-related thought processes and insomnia, and providing possible clinical implications 

such as considerations for screening measures and therapy. Exploration of the impacts of 

sleep interventions on anxiety symptoms are also needed for individuals who have 

additional physical and mental health difficulti es. The meta-analysis presented within this 

thesis portfolio aimed to address this gap in the literature.  

Insomnia in adolescence (young people between the ages of 10-19; World Health 

Organisation, 2015) remains under researched despite being a common problem in this age 

range. In a sample of 1014 US (United States) adolescents (13 to 16 years of age), 10.7% 

met DSM-IV criteria for insomnia, and of those with insomnia, 52.8% had a comorbid 
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psychiatric disorder (Johnson et al., 2006). Recent prevalence research has shown 

adolescents often suffer from poor sleep quality, with 65% of adolescents reporting the 

time it takes to get to sleep at night takes longer than 30 minutes (Hysing et al., 2016), 

more than half of teens report the need for more sleep (Wolfson & Carskadon, 1998), and 

most (59%) wake feeling unrefreshed at least a few times per week (Gradisar et al., 2013). 

The impact of poor sleep in adolescence can be significant. Poor sleep for 

adolescents has been linked with attendance issues, poor school performance, inattention, 

skipping lessons, learning and memory difficulties, poor academic grades, behavioural 

problems, and difficulties with emotional regulation (Biggs et al., 2011; Fuligni & 

Hardway, 2006; Pasch et al., 2010).  

Recent evidence suggests that sleep problems, particularly wakefulness in bed 

precedes the development of anxiety and depression in adolescents (Lovato & Gradisar, 

2014; McMakin & Alfano 2015). Wakefulness in bed is a key indicator of mental health 

problems in adolescents (Blake et al., 2018) and of current and future internalising 

problems (Alfano et al., 2010; Lovato & Gradisar, 2014; McMakin & Alfano, 2015). 

Current adolescent sleep studies frequently neglect measuring sleep-related thought 

processes which occur during the pre-sleep period, despite adult research indicating these 

are involved in both the development and maintenance of insomnia. Thus, more research is 

needed to understand the processes involved in the development and maintenance of 

insomnia in the adolescent population. The empirical research project within this thesis 

portfolio aimed to contribute to this gap in the literature by understanding some of the 

possible associations between sleep-related thought processes (including sleep effort, 

dysfunctional beliefs and attitudes about sleep and sleep anticipatory anxiety) and 

subjective insomnia severity and sleep quality in adolescents.  

National Institute of Clinical Excellence (NICE) recommends ócognitive and 

behavioural interventionsô alongside good sleep hygiene and exercise, for those aged 16 
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and over who have experienced insomnia for greater than four weeks (NICE, 2015). In the 

adult literature, research has indicated the efficacy of CBT-I (Riemann et al., 2017). 

Regarding adolescents, a recent meta-analysis by Blake and colleagues (2017)  explored 

the efficacy of CBT-I in adolescents. This research found improvements in depression, 

anxiety and daytime sleepiness post-intervention, and sleep diary and actigraphy data 

showed improvements in total sleep time, sleep efficiency and sleep onset latency. 

However, the studies were critiqued for a lack of follow ups, lack of measurement of co-

related mental health difficulties and lack of family involvement. This research identified a 

need for future research to develop sleep-based interventions for adolescents, targeting 

community samples (Blake et al., 2017). The empirical research project aimed to 

contribute to this gap in the literature by investigating the feasibility of implementing a 

brief sleep-based intervention in schools. Parental involvement, and measurement of co-

related mental health difficulties and processes involved in the maintenance of sleep pre-

post intervention were planned to be implemented.  

Importantly to consider, adolescents are restricted by early school start times, and 

research is consistently indicating school start times should commence later in the day 

(Boergers et al., 2014; Kirby et al., 2011; Wheaton et al., 2016). This is primarily due to a 

misalignment between an adolescentsô natural tendency to have an óevening-nessô 

chronotype and restricted social schedules such as school. Chronotypes refer to individual 

differences in the timing of the circadian rhythm (an internal clock which regulates the 

sleep-wake cycle), with some people naturally preferring to fall asleep and wake early 

(ómorning-nessô), and others preferring to fall asleep and wake late (óevening-nessô; Horne 

& Östberg, 1976). Given most adolescents naturally prefer waking late and rising late 

(Roenneberg et al., 2004), this can significantly impact their ability to adjust to early 

school start times. Additionally, research has found individuals with an óevening-nessô 

preference have lower quality sleep (Russo et al., 2017) and more emotional and 
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behavioural problems (Gariepy et al., 2018) than those with a ómorning-nessô preference. 

What is more, as adolescents enter puberty, their circadian rhythm naturally shifts to 

slightly later in the day (Carskadon, 2011). These biological and societal pressures can lead 

to a óPerfect Stormô (Carskadon, 2011), and the consequences may include poorer mental 

health, ill-timed sleep, and poorer school performance (Zerbini et al., 2017). Therefore, 

capturing an adolescents chronotype is important when considering sleep intervention 

research. The empirical project presented within this portfolio aimed to consider the impact 

of chronotype and make adaptions to any intervention offered, as necessary.  

This thesis portfolio consists of a meta-analysis and empirical project exploring (1) 

non-pharmacological sleep interventions and anxiety symptoms, and (2) relationships 

between different sleep and sleep-related thought processes in an adolescent sample. 

Chapter 2 presents a meta-analysis written for publication to Journal of Sleep Research, 

which investigates the impact of non-pharmacological sleep interventions on anxiety 

symptoms and sleep-related thought processes immediately post-intervention. The meta-

analysis had two primary research questions: 1) Do non-pharmacological sleep 

interventions aimed at improving sleep change anxiety symptoms? 2) Do non-

pharmacological sleep interventions aimed at improving sleep change sleep-related thought 

processes? To address the first research question, a meta-analysis was conducted to 

statistically synthesise effect sizes of all Randomised Controlled Trials (RCTs) of non-

pharmacological sleep interventions which used anxiety as a primary or secondary 

outcome measure. Additional subgroup analyses were performed to explore the impact on 

participants with additional physical and mental health difficulties. To address the second 

research question, a secondary meta-analysis was conducted to statistically synthesise 

effect sizes of studies which had reported a sleep-related thought process measure as a 

primary or secondary outcome. Chapter 3 provides information of how the meta-analysis 

and empirical research project are linked together. 
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Chapter 4 presents an empirical research project written for publication to Journal 

of Sleep Research which investigates the relationships between different sleep and sleep-

related thought process variables within an adolescent sample. This project was intended to 

be a two-part study undertaken jointly with a fellow trainee clinical psychologist (HC, 

second author in Chapter 4). This second part intended to explore the feasibility of 

implementing a brief-sleep intervention in schools. Recruitment for the empirical research 

project was therefore conducted jointly. However, the two projects collected different 

measures from the same sample, thus producing two substantial empirical projects. Given 

several recruitment constraints, the intervention part of the empirical project was not 

possible. Further discussion of these challenges is presented in Chapter 6, along with the 

planned full procedure and additional ethical considerations. An extended methodology 

and additional results for both the meta-analysis and empirical research project can be 

found in Chapter 5. Preliminary feasibility data for the empirical project is presented in 

Chapter 7.  

The final chapter of the portfolio integrates the findings from both the meta-

analysis and empirical research project. A discussion on how these findings link to wider 

psychological theory, clinical implications of the research and a critical appraisal of the 

work undertaken is presented. Clinical implications and suggestions for future research 

have been discussed throughout the thesis portfolio. Appendices can be located at the end 

of the portfolio. Three reference lists are presented: 1) meta-analysis references 2) 

empirical research project references 3) references from all other chapters. 

Additional Terminology 

óSleep-related thought processesô is a broad term used throughout the thesis 

portfolio that refers to primarily cognitive maintenance factors involved in insomnia. This 

includes dysfunctional beliefs and attitudes about sleep, sleep anticipatory anxiety (which 
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also has somatic components) and sleep effort (a multi-component cognitive and 

behavioural construct).  

óNon-pharmacological sleep interventionsô refer to any sleep intervention which 

does not have a pharmacological component. This includes evidence-based psychological 

treatments, third-wave psychological treatments and any other non-psychological 

approaches specifically aimed at improving sleep.  

óCBT-Iô or cognitive behavioural therapy for insomnia is the first-line NICE 

recommended treatment for insomnia for those aged 16 and over who have experienced 

insomnia for greater than four weeks (NICE, 2015).  

 óSleep Efficiencyô is commonly defined as the ratio of total sleep time (TST) to 

time in bed (TIB; Reed & Sacco, 2016). Sleep efficiency is often calculated by working 

out a personôs average total sleep time divided by the amount of time spent in bed. This is 

then multiplied by 100 to provide a percentage of how much time is spent in bed, asleep. 

This data is usually provided through subjective sleep diary entries. 

 óSleep Latencyô or óSleep Onset Latencyô refers to the amount of time it takes to 

fall asleep.  

 óActigraphyô is a non-invasive method of monitoring human rest/activity cycles. It 

is commonly used in sleep research to measure sleep patterns.   
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Abstract 

 

Research indicates a bidirectional relationship between sleep and anxiety with findings 

suggesting anxiety can precede poor sleep and vice versa. Evidence suggests sleep-related 

thought processes associated with anxiety are involved in the maintenance of insomnia. 

Previous meta-analyses provide some evidence to suggest Cognitive Behavioural Therapy 

for Insomnia (CBT-I) moderately improves anxiety, yet little research has investigated the 

effect of other sleep interventions on anxiety symptoms. The aim of this meta-analysis was 

to review whether non-pharmacological sleep interventions have an impact on anxiety 

symptoms immediately post-intervention. A systematic search of electronic databases was 

conducted to identify all Randomised Control Trials (RCTs) investigating non-

pharmacological sleep interventions which included anxiety symptoms as an outcome. 

Forty-three RCTs (n = 5945) met full inclusion criteria and were included in a random-

effects meta-analysis model. The combined effect size of non-pharmacological sleep 

interventions on anxiety symptoms was moderate (hedges g = -0.38, 95% CI -0.30 to -

0.47) indicating a reduction in symptoms. Subgroup analyses found a moderate effect for 

those with additional physical health difficulties (g = -0.46, 95% CI -0.29 to -0.63) and a 

moderate effect for those with additional mental health difficulties (g = -0.47, 95% CI -

0.34 to -0.60). A secondary meta-analysis found a large effect of non-pharmacological 

sleep interventions on sleep-related thought processes (g = -0.92, 95% CI -0.59 to -1.25). 

These findings indicate non-pharmacological sleep interventions are effective in reducing 

anxiety and sleep-related thought processes. This has potential clinical implications for 

considering sleep interventions in the treatment of anxiety. 

Keywords. Adults, Cognition, Mood, Mental Health, Treatment Effectiveness 
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Introduction  

Anxiety disorders are amongst the most common mental health problems with 

research from a large European population-based survey indicating a lifetime prevalence of 

16.6% (Somers et al., 2006). In addition, findings from primary care in the United 

Kingdom (UK) have reported a point prevalence rate of 7.2%, with a higher prevalence 

found in females and young adults (aged 20-29 years; Martín-Merino et al., 2010). 

Sleeping difficulties are also a common problem with research indicating around one third 

of adults in Western countries experience sleep problems at least once a week, and 

between 6-10% fulfil the criteria for insomnia disorder (Morphy et al., 2007). Research has 

shown that the prevalence of insomnia is 1.5ï2 times higher in females than males (Wilson 

et al., 2019) and is most common in older adults (Alberta Medical Association, 2015; 

McCall, 2004). What is more, research has found high rates of insomnia comorbid with 

anxiety disorders. For instance, in a large Nationally representative cross-sectional survey 

study, it was found respondents with comorbid mood and anxiety disorders had 

significantly higher rates of severe insomnia complaints (42.1-62.8%; Soehner & Harvey, 

2012). Moreover, severe insomnia complaints were significantly more prevalent in 

individuals with anxiety disorders (24.9-45.5%) relative to those with no disorder (12.4-

24.3%; Soehner & Harvey). These findings demonstrate anxiety and insomnia often co-

occur.  

According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-V), 

anxiety disorders include separation anxiety disorder, selective mutism, specific phobia, 

agoraphobia, social anxiety disorder, panic disorder, generalised anxiety disorder, 

substance-induced anxiety, and anxiety disorder due to another medical condition 

(American Psychiatric Association, 2013). National Institute of Clinical Excellence 

(NICE) recommends evidence-based psychological interventions in the treatment of 

anxiety disorders, usually Cognitive Behavioural Therapy (CBT) as the first-line approach 

for both adults and children (NICE, 2014). Meta-analyses of CBT for anxiety have 
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reported varying effect sizes. One review explored the efficacy of a CBT intervention for 

anxiety, on anxiety symptoms relative to treatment as usual (TAU) and found the pooled 

effect size was in the moderate to high range (Watts et al., 2015). Another review found 

CBT for anxiety had moderate placebo-controlled effects on target disorder symptoms and 

small to moderate effects on other anxiety symptoms (Carpenter et al., 2018). However, in 

a previous meta-analysis which investigated the efficacy of anxiety-based 

psychotherapeutic interventions for Generalised Anxiety Disorder (GAD) in the older adult 

(>55) population, only a small effect was found (Goncalves & Byrne, 2012). Results from 

these reviews do not indicate whether sleep was targeted in the treatment of anxiety.  

Current literature in both adult and child populations indicate a bidirectional 

relationship between sleep problems and emotional difficulties such as stress and anxiety. 

A longitudinal study investigating a large sample of 1057 children (aged 4.5-10.5 years) 

found preschool sleep problems directly predicted óanxious-depressedô symptoms two 

years later, and indirect effects continued into preadolescence (Foley & Weinraub, 2017). 

Similarly, research in the adolescent population has found that sleep problems, particularly 

wakefulness in bed at night, precedes the development of anxiety and depression (Lovato 

& Gradisar, 2014; McMakin & Alfano, 2015). Longitudinal adult research has found 

anxiety symptomology can be both a predisposing and precipitating factor for the onset of 

insomnia (LeBlanc et al., 2009). This has important implications when considering 

treatment for individuals experiencing anxiety and sleep problems.  

Meta-analyses have provided preliminary evidence to suggest there may also be a 

bidirectional relationship in the treatment of insomnia and anxiety. One meta-analysis 

exploring the impact of CBT for anxiety disorders on comorbid sleep disturbance found a 

moderate effect (pooled effect size: 0.53; Belleville et al., 2010). Conversely, one previous 

meta-analysis has shown a moderate effect (pooled effect size: 0.41) of CBT-I (Cognitive 

Behavioural Therapy for Insomnia) on concomitant anxiety, arousal, worry, and stress 

(Belleville et al., 2011). However, this research (1) did not consider additional non-
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pharmacological sleep interventions other than CBT-I, (2) was not limited to ñgold 

standardò Randomised Control Trials (RCTôs), (3) included measures of both anxiety and 

co-related anxiety processes such as worry or stress and (4) included studies with 

combined anxiety and sleep interventions. This makes it difficult to draw firm conclusions 

about mechanisms contributing to post-treatment change. Therefore, the extent to which 

anxiety symptoms indirectly improve after non-pharmacological (non-anxiety focused) 

sleep interventions warrant further investigation.  

Research in depression symptomology has similarly shown a bidirectional 

relationship with insomnia (Alvaro et al., 2013). Interestingly, meta-analyses have found 

evidence to suggest non-pharmacological interventions aimed at improving sleep can 

indirectly lead to improvements in depression symptoms, with a particularly elevated effect 

found in the mental health population (Gee et al., 2019). Less is known about the indirect 

effects of non-pharmacological sleep interventions on anxiety symptoms for those with 

additional mental health difficulties.  

Previous meta-analyses have found strong evidence to suggest physical health 

difficulties such as cancer, diabetes, and multiple sclerosis are highly comorbid with 

anxiety symptoms (Nikbakhsh et al., 2014; Janzen Claude et al., 2014; Boeschoten et al., 

2017). Additionally, correlational research has found a positive relationship between 

insomnia severity and chronic back pain (Tang et al., 2007) and multiple sclerosis (Bamer 

et al., 2008). Moreover, research has found in newly diagnosed cancer patients, the 

estimated prevalence of insomnia was between 30-50% (Savard & Morin, 2001). Treating 

insomnia early in this population is important, to prevent this becoming a chronic problem 

given research has shown that several years after cancer treatment, 23-44% of cancer 

survivors still experience insomnia (Savard et al., 2001; Savard et al., 2005). Notably, 

these findings highlight the importance for research to provide evidence for appropriate 

treatments for sleep disturbance and anxiety for those with a range of physical health 

difficulties. 
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Emerging evidence suggests there may be an interaction between insomnia and 

anxiety in individuals experiencing physical health difficulties. A large population-based 

study exploring the prevalence and predictors of insomnia in women with ovarian cancer 

found 17% of women reported clinically significant insomnia and elevated anxiety was a 

key predictor (Price et al., 2009). Recommendations for future research from this study 

suggested exploring the efficacy of interventions targeting insomnia and anxiety within 

this population (Price et al., 2009). There have been no meta-analyses investigating the 

effect of non-pharmacological sleep interventions on anxiety symptoms for those with 

additional physical health problems. 

From a theoretical perspective, cognitive models of insomnia have proposed that 

sleep-related thought mechanisms associated with anxiety play a key role in the 

development and maintenance of sleep problems. Harveyôs (2002) óCognitive Model of 

Insomniaô proposes that excessive worry and preoccupation about the impact sleep 

disturbance may have on health or daytime functioning triggers a physiological anxiety 

response. The model suggests the combination of an increased cognitive (e.g., attending to 

sleep-related threats, rumination, dysfunctional beliefs about sleep) and physiological (e.g., 

increased heart rate, sweating) anxiety response prevents the onset of sleep. This for some 

can then persist into a vicious cycle and can lead to chronic insomnia (Harvey, 2002; 

Harvey, 2005). Additionally, the Attention-Intention Effort model (Espie et al., 2006) 

suggests after a period of acute insomnia, unhelpful beliefs about sleep arise (e.g., ñI can 

never sleep againò), leading to anxiety or preoccupation about sleep and its consequences, 

which leads to worry about going to sleep and direct attempts to control sleep.  

There are several widely used validated questionnaire tools which measure sleep-

related thought processes that are involved in the maintenance of insomnia, and map onto 

cognitive models of insomnia (Harvey, 2002; Espie et al., 2006). This includes the 

Dysfunctional Beliefs about Sleep Scale (Morin et al., 1993) and the Pre-Sleep Arousal 

scale (Nicassio et al., 1985) which has a particular cognitive component. These 
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questionnaires are sometimes used in studies exploring the efficacy of sleep interventions 

on insomnia. Recent meta-analyses have investigated the impact of CBT-I on certain pre-

sleep thoughts involved in the maintenance of insomnia. For instance, a meta-analysis by 

Thakral et al. (2020) found dysfunctional beliefs and attitudes about sleep improve after a 

period of CBT-I in adults, with a large effect reported. There have been no meta-analyses 

exploring the impact of other non-pharmacological sleep interventions on sleep-related 

thought processes including other processes such as sleep anticipatory anxiety, and sleep 

effort.    

The mechanisms underlying the maintenance of insomnia have important relevance 

for the type of intervention offered within mental health services. The current first-line 

NICE-recommended non-pharmacological treatment for adults with chronic insomnia (>3 

months) is Cognitive Behavioural Therapy for Insomnia (CBT-I; NICE, 2020). CBT-I 

typically includes behavioural components including stimulus control and sleep restriction, 

as well as cognitive components including cognitive restructuring with a focus on 

challenging dysfunctional beliefs about sleep and worries or preoccupation about sleep. 

Advice on sleep hygiene is recommended for both chronic and mild insomnia, and the 

guidelines advise to treat comorbid mental health difficulties as required (NICE, 2020). 

NICE-recommended therapy for anxiety treatment tends not to incorporate strategies to 

improve sleep problems (e.g., CBT for Anxiety manuals; Lenz, 2018) despite research 

highlighting high rates of comorbidity. This poses potential intervention dilemmas for 

clinicians when patients present with anxiety and comorbid sleep disturbance.  

Aims 

Aim 1. Anxiety Symptoms 

The present review aimed to investigate whether non-pharmacological sleep 

interventions change anxiety symptoms. The review systematically identified and 

synthesised all relevant RCTs of non-pharmacological sleep interventions which reported 

anxiety symptoms as either a primary or secondary research outcome. The impact of sleep 
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interventions on anxiety symptoms for individuals with additional physical health 

problems has not been explored. Therefore, this review sought to address this gap by 

conducting a subgroup analysis exploring whether sleep interventions change anxiety 

symptoms for individuals with additional physical health problems. The review also 

planned a subgroup analysis on participants with mental health problems, given past meta-

analyses have found slightly elevated effects in this population (Gee et al., 2019; Belleville 

et al., 2011). 

Aim 2. Sleep-Related Thought Processes  

Cognitive models of insomnia suggest there are certain sleep-related thought 

processes often associated with anxiety that can maintain insomnia. Research has not 

investigated the impact of non-pharmacological sleep interventions on these processes. The 

present review therefore also aimed to investigate whether non-pharmacological sleep 

interventions change sleep-related thought processes.  

Research Questions 

1. Do non-pharmacological sleep interventions aimed at improving sleep change 

anxiety symptoms? 

a. Do non-pharmacological sleep interventions aimed at improving sleep change 

anxiety symptoms for individuals with additional physical health difficulties? 

b. Do non-pharmacological sleep interventions aimed at improving sleep change 

anxiety symptoms for individuals with additional mental health difficulties? 

2. Do non-pharmacological sleep interventions aimed at improving sleep change 

sleep-related thought processes? 

Methods 

Search Strategy and Inclusion Process 

This systematic review followed the PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) checklist and flow diagram for conducting and 

reporting systematic reviews (Moher et al., 2009). Details of the protocol for this 
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systematic review were registered on PROSPERO and can be accessed at: 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=205499  

Five electronic databases were systematically searched from inception up to 21st 

January 2021: Cumulative Index to Nursing and Allied Health Literature (CINAHL), 

PsychINFO, MEDLINE (plus PubMed), Cochrane Central Register of Controlled Trials 

(CENTRAL) and EMBASE. These databases were chosen as they were relevant to mental 

health, psychology, interventions, and sleep. A sensitive search strategy for each individual 

database was developed, using keywords and MeSH terms with Boolean operators. The 

following search terms were used: (sleep* OR insomnia OR ñsleep disorder*ò) AND (non-

pharmacological OR intervention* OR treatment* OR ñCognitive Behavioural Therap*ò 

OR CBT* OR Education OR hygiene) AND (anx* OR GAD OR GAD-7).  

The inclusion criteria were: 1) Randomised Control Trials (including studies which 

used any control condition including any other treatment, no treatment, treatment as usual 

and waiting-list control) 2) Anxiety symptoms or disorders (reported as a primary or 

secondary outcome) were measured using; a validated instrument; a diagnostic tool for 

DSM-5 or ICD-10 mental health disorder; a validated assessment measure, and obtained at 

immediate post-intervention 3) Human participants of any age, including those in the 

general population, those receiving treatment for mental health care and those receiving 

treatment for physical health difficulties 4) The intervention must include a non-

pharmacological intervention aimed at improving sleep 5) The intervention can be 

delivered in any form 6) The intervention can be delivered by any person 7) For Aim 2 

ósleep related thought processesô as measured by the following questionnaires which have 

been cited in a previous meta-analysis to capture ópre-sleep thoughtsô (Lemyre et al., 

2020): Night-time Thoughts Questionnaire, Self-statement Test, Glasgow Content of 

Thoughts Inventory, Insomnia Worry Questionnaire, Bedtime Counterfactual Processing 

Questionnaire, Nocturnal Regret Questionnaire, Pre-Sleep Arousal Scale (cognitive 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.crd.york.ac.uk%2Fprospero%2Fdisplay_record.php%3FRecordID%3D205499&data=04%7C01%7CA.Staines%40uea.ac.uk%7C8168de6cea1247fc757908d887b602ee%7Cc65f8795ba3d43518a070865e5d8f090%7C0%7C0%7C637408563089200503%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=qUh7wVtxA8bdfeZ08rzQjJAj8OjbxdFuC4CuvCxtsmA%3D&reserved=0
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subscale), Sleep Disturbance Questionnaire (three items), Thought Control Questionnaire 

(cognitive subscale), Sleep Associated Monitoring Index (pre-sleep questions). 

Questionnaires capturing other sleep-related thought processes will also be included: 

Dysfunctional Beliefs About Sleep Scale, Glasgow Sleep Effort Scale, Sleep Anticipatory 

Anxiety Questionnaire 8) The article was reported in the English language and in a peer-

reviewed journal. 

The exclusion criteria were: 1) The trial intervention included a pharmacological 

treatment (including herbal remedies) 2) The trial intervention was not directly aimed at 

improving sleep (e.g., CBT for anxiety/depression, acupuncture, yoga, stimulus control for 

worry) 3) The trial control condition was specifically designed to improve sleep (for 

instance a pharmacological sleep aid or sleep hygiene) 4) Any studies which used sleep 

devices such as Continuous Positive Airway Pressure (CPAP) 5) Non-experimental 

designs (e.g., pre-post within subjects designs / AB designs) 6) Studies which provided 

qualitative data only 7) RCT protocols 7) Non-pharmacological interventions for other 

sleep-related problems including chronic fatigue, night-eating syndrome, nightmare 

disorders, narcolepsy, sleep apnoea, óexcessive daytime somnolenceô 8) The anxiety 

outcome measure did not explicitly measure anxiety symptoms (e.g. a measure of stress or 

worry). This was to limit the scope of the review to specifically focus on óanxiety 

symptomsô as a construct, rather than additional separate components associated with 

anxiety such as stress or worry. Anxiety questionnaires measure both psychological and 

physiological components of anxiety whereas some scales pertaining to stress or worry 

primarily focus on the psychological/cognitive components (e.g., the Penn State Worry 

Questionnaire). This reflects other efficacy based meta-analyses involving anxiety 

symptoms (e.g., Carter et al., 2021) 9) Any study involving animal participants 10) The 

intervention was not a sleep-focused intervention in isolation (e.g., a combined CBT-I and 

anxiety intervention). 
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Study Selection 

The process from study selection to extraction was followed in line with the 

PRISMA flowchart. Initial title and abstract screening were completed by one reviewer 

(AS) independently to establish eligibility for inclusion in this review. A random subset of 

abstracts (10%) retrieved were then screened by a second reviewer (JB) for concordance to 

be checked. If it was unclear from the title and abstract whether anxiety symptoms or 

sleep-related thought processes were measured as an outcome, the full text was searched. 

Duplicates were removed, then full texts were assessed for eligibility against the 

inclusion/exclusion criteria by two reviewers independently (AS and JB). Disagreements 

between reviewers were discussed and a consensus agreed, or if needed resolved by a third 

reviewer (LP). The reference lists of all identified eligible articles were searched for 

additional studies to ensure any relevant studies were not missed by the electronic search. 

Data Extraction and Quality Assessment 

Data from included studies were extracted by AS and cross-checked by JB. Authors 

were contacted if there was insufficient outcome data reported for conducting the meta-

analysis. The methodological quality of studies included in this review were assessed by 

AS using the most recent Cochrane Risk of Bias tool for randomized trials (RoB2; Sterne 

et al., 2019). This tool is suitable for individually randomized, parallel-group trials. A 

second reviewer (JB) assessed a subset (20%) of the included studies using this tool. A 

discrepancy check was also conducted. Any disagreements were discussed, and a 

consensus agreed.  

Data Synthesis 

All eligible studies which included sufficient data on a validated anxiety outcome 

measure and numbers of participants in each condition were included in a random effects 

meta-analysis. A random effects model was selected for analyses as this does not assume 
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that each study included in the meta-analysis is identical, meaning each study can 

introduce its own underlying variance. This model is predominantly used in trials of mental 

health or social science (Cuijpers, 2016). The random effects meta-analysis was used to 

compare the effect sizes of interventions relative to control conditions, using the online 

meta-analysis tool Meta-Analysis via Shiny Version 1.1.2 or óMAVISô (Hamilton et al., 

2016). Studies were weighted to calculate a combined effect size (Hedgeôs g). This 

software allowed for the examination of possible sources of heterogeneity using the I² 

statistic (Higgins et al., 2003). In general, it is assumed that a percentage of 25% indicates 

low heterogeneity, 50% moderate and 75% high heterogeneity (Higgins et al., 2003). A 

sensitivity analysis was planned to be conducted a priori where studies rated as low quality 

were removed from the overall meta-analysis. Four meta-analyses were conducted in 

MAVIS to address the aims of the study. This included: 

1. Overall meta-analysis of the effect of sleep interventions on anxiety symptoms 

a. Sub-group analysis of studies involving participants with additional 

physical health difficulties 

b. Sub-group analysis of studies involving participants with additional mental 

health difficulties  

2. Secondary meta-analysis of the effect of sleep interventions on sleep related 

thought processes 

Relevant data required for the meta-analysis was extracted from the results section 

of the included studies. This included the number of participants, means (M), standard 

deviations (SD), effect size (ES) and standard error. Cohenôs d effect sizes were used for 

analyses rather than M/SD, given some studies only reported ES. When not reported, a 

Cohenôs d effect size was computed for each included study for data input into the random 

effects model. The effect size was calculated based on reported data available (mean, 

standard error and/or confidence intervals).  
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For studies with two sleep intervention conditions compared to a control condition 

(e.g., Cognitive Therapy, Behavioural Therapy and Wait List Control; Sunnhed et al., 

2020), a hierarchy was developed to decide which intervention was included in the meta-

analysis. In line with other similar meta-analyses (e.g., Gee et al., 2019), the intervention 

opted for was the ómost intensiveô or which had a more robust evidence base. For example, 

as some research has indicated behavioural components of CBT-I are more effective than 

cognitive components (Blake et al., 2017), in a study which compared óbehavioural 

therapyô, ócognitive therapyô and óWait List Controlô, behavioural therapy was included in 

the meta-analysis. Similarly, face-to-face interventions were opted for over self-help 

interventions as they are more intensive and in meta-analyses have demonstrated higher 

efficacy (van Straten et al., 2018). 

Results 

Study Selection 

A PRISMA flow-diagram shows the selection of papers for inclusion and exclusion 

(Figure 1). A total of 4840 articles were retrieved, of which 1595 were duplicates. There 

were 3017 articles excluded following title and abstract screening and 177 were excluded 

following the full text screen. During quality checking and data extraction, eight studies 

were excluded which meant 43 studies were included in the meta-analysis. Of the 43 

included studies, eight had more than one intervention arm compared to a control. One 

study (Thorndike et al., 2013) included two participant groups; those in a ólowô depression 

group and those in a óhighô depression group as identified by the Beck Depression 

Inventory. The low depression group was included in the meta-analysis as most 

participants included in this review either had no reported mental health difficulties, had 

been excluded due to screening high for depression, or had subthreshold mental health 

difficulties.  
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Figure 1 

PRISMA flow diagram of study selection process 

 

Note. The full description of reasons for exclusion can be found in the appendices 
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Characteristics of Included Studies 

Table 1 outlines the characteristics of included studies. In total, there were data on 

5945 participants included in the meta-analysis, with data on 2741 for those receiving a 

non-pharmacological sleep intervention. Forty-two of the studies were psychological-based 

sleep interventions and one study used artificial bright light exposure as the sleep 

intervention (Huang et al., 2013). Most studies included (n=30) were described by the 

authors as primarily óCBT-Iô. Three studies were combined CBT-I interventions with 

additional third wave approaches incorporated which specifically focused on sleep. Three 

of the studies were behavioural-based interventions. Of the psychological-based studies (n 

= 42), 18 were delivered either via self-help (guided or self-directed) including use of an 

app or an online intervention. Twenty-four were delivered face-to-face either on a one-to-

one basis with a trained professional or in a group format. One studyôs intervention was 

delivered by video conference. The control conditions included both active interventions 

(such as acupuncture or completing puzzles) and passive controls (such as waitlist control 

or treatment as usual conditions), all not specifically designed to improve sleep.  

Most studies included adult participants, with only two studies focusing on young 

people under 18 years old (Blake et al., 2016; de Bruin et al., 2018) and three studies 

specifically focused on interventions with older adults (>65) (Black et al., 2015; McCrae et 

al., 2018; Rybarczyk et al., 2005). Most studies focused on individuals who were 

experiencing insomnia or sleep disturbance as identified by a validated screening tool or by 

assessment against classification systems for insomnia disorder. Eleven studies had 

participants who were experiencing sleep disturbance comorbid with additional physical 

health difficulties (4 = cancer, 1 = traumatic brain injury, 1 = chronic migraine, 1 = 

fibromyalgia, 1 = hearing difficulties, 1 = multiple sclerosis, 1 = heart failure, 1 = high 

blood pressure). Subjective sleep quality using a validated questionnaire, or a sleep diary 

was measured in 40 studies. Some studies (n=6) included inclusion criteria specifically 
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focusing on mental health difficulties, including depression, substance misuse disorder and 

stress. Most studies (n = 8) included in the sleep-related thought process secondary meta-

analysis used the Dysfunctional Beliefs and Attitudes About Sleep (DBAS) scale. Where 

multiple measures regarding the same construct were reported, the most used measure 

across studies were selected.  
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Table 1 

Characteristics of studies included in the meta-analysis (n=43) 

Study Country Participants Intervention Control Anxiety 

measure 

Sleep 

measure 

Barati & 

Amini, 2020 

 

Iran Adults with substance addiction 

admitted to treatment camps and 

those on methadone 

maintenance therapy 

4 session sleep hygiene training 

(including sleep restriction) 

 

Passive control DASS Anxiety 

Subscale 

PSQI 

Batterham et 

al., 2017 

Australia  Adults (18-64) with depression 

& insomnia 

Online CBT-I (óShut-Iô) Healthwatch GAD-7 ISI 

Bergdahl et al., 

2016 

Sweden Adults (18-75) meeting DSM-V 

criteria for insomnia disorder  

CBT-I in a group format 

delivered by psychologists  

Auricular 

acupuncture 

HADS-A ISI 

Black et al., 

2015 

USA Older adults (>55) with active 

sleep disturbance 

Group sleep hygiene education  Mindfulness 

meditation 

BAI PSQI 
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Blake et al., 

2016 

USA Secondary school students with 

insomnia symptoms 

CBT-I + mindfulness sleep 

intervention (7 sessions) 

No treatment 

control 

SCAS PSQI 

 

Carney & 

Waters, 2006 

USA Undergraduate students with 

sleep onset difficulty  

Constructive worry (focus is on 

pre-sleep worries) 

Worry 

procedure (no 

intervention) 

STAI-S Sleep log 

(total sleep 

time)  

Casualt et al., 

2015 

Canada Adults with a diagnosis of non-

metastatic cancer & acute 

insomnia symptoms  

Self-help CBT-I with 3 brief 

phone consultations 

WLC HADS-A ISI 

Chapoutot et 

al., 2020 

France Adults with ICD-10 chronic 

insomnia and DSM-V sedative, 

hypnotic or anxiolytic use 

disorder  

CBT/ACT sleep intervention (4 

videoconference sessions 

delivered by psychologists)  

WLC QoL (anxiety) ISI 

De Bruin et al., 

2018 

The 

Netherlands 

Adolescents (12-19) meeting 

DSM-5 criteria for insomnia  

Group CBT-I WLC YSR 

 

HSDQ ï 

insomnia 

symptoms 
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Denis et al., 

2020 

UK Females enrolled on a 

psychology degree with sub-

threshold insomnia 

Online CBT-I (óSleepioô) Puzzle 

completion 

STAI PSQI 

Espie et al., 

2008 

UK Adults (>18) with breast, 

prostate, bowel or 

gynaecological cancer & 

chronic insomnia  

CBT-I (based on Espie & 

Morin, 2003) delivered face-to-

face by nurses (5 sessions) 

TAU HADS-A Sleep diary  

Espie et al., 

2014 

UK Adults meeting DSM-V criteria 

for insomnia disorder 

CBT-I online intervention with 

virtual therapist (6 weekly 

sessions) 

TAU DASS- Anxiety 

subscale 

None 

Freeman et al., 

2017 

UK Adults (>18) attending 

university with positive screen 

for insomnia 

Online CBT-I (óSleepioô) TAU GAD-7 SCI-8 

Friedrich et al., 

2018 

Germany Adults with insomnia disorder, 

nightmare disorder or irregular 

Group manualised CBT-I and 

HT-I (6 sessions) 

WLC German version 

of (PHQ-D) - 

None 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  37 

 

sleep-wake type (as per DSM-

V) 

anxiety (6 

items) 

Gieselmann & 

Pietrowsky, 

2019 

Germany  Adults (>18) with insomnia 

disorder 

Face-to-face psychotherapy for 

insomnia (4 weeks) 

WLC STAI-T PSQI 

Harris, Schiele 

& Emery, 2019 

USA Symptomatic heart failure 

patients (>18) with comorbid 

insomnia 

BBT-I delivered over 4 weeks 

by graduate psychology 

students 

Sleep 

monitoring 

HADS-A ISI 

Ho et al., 2014 China  Adults (>18) with self-reported 

sleep difficulties 

Self-help internet CBT-I based 

on Espie & Morin (2003) 

WLC HADS-A ISI 

Horsch et al., 

2017 

The 

Netherlands  

Adults (>18) with insomnia 

disorder (DSM-V) 

Mobile phone delivered CBT-I WLC HADS-A ISI 

Huang et al., 

2013 

China Female hospital nurses on 

rotating shifts with ISI score 

>14 

Exposed to artificial bright light 

for 10 days over a period of 2 

weeks 

No light 

exposure 

HADS-A ISI 
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Jansson-

Fröjmark et al., 

2012 

Sweden Adults with hearing difficulties 

and insomnia complaints  

CBT-I delivered by trained 

psychologists (7 sessions) 

WLC HADS-A ISI 

Kyle et al., 

2020 

UK Adults (>25) with DSM-5 

insomnia disorder & difficulties 

with concentration or memory  

Online CBT-I (óSleepioô) WLC GAD-2 ISI 

Lancee et al., 

2012 

Germany  Adults (>18) with insomnia 

disorder (DSM-IV)  

Electronic self-help CBT-I 

based on Espie & Morin (2003) 

WLC HADS-A Insomnia 

SLEEP-50 

Lancee et al., 

2015 

The 

Netherlands 

Adults (>18) with insomnia 

according to DSM-V criteria 

Online CBT-I based on Espie 

& Morin (2003) 

WLC HADS-A ISI 

Lancee et al., 

2016 

The 

Netherlands 

Adults (>18) meeting DSM-V 

criteria for insomnia disorder  

Face-to-face CBT-I WLC HADS-A ISI 

Lorenz et al., 

2019 

Germany  Adults (>18) with a minimum of 

8 on the ISI 

Online web-based unguided 

CBT-I with automated 

feedback 

WLC BSI (Anxiety 

subscale) 

ISI 
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Matthews et al., 

2014 

USA Women with breast cancer and 

chronic insomnia  

CBT-I delivered by an 

advanced practice nurse 

BPT HADS-A ISI 

McCrae et al., 

2018 

USA Older adults (>65) with chronic 

insomnia 

Manualised (4 week) BBT-I 

delivered by predoctoral 

psychology students  

Self-monitoring 

control 

STAI-Y Sleep diary  

McCrae et al., 

2019 

Columbia  Adults (18+) with fibromyalgia 

and chronic insomnia 

Manualised (8 session) CBT-I 

delivered by predoctoral 

ClinPsy students  

WLC STAI-Y Sleep diary  

McGrath et al., 

2017 

UK Adults (>18) with mean blood 

pressure readings of 130ï160 & 

mild sleep impairment 

Online CBT-I (óSleepioô) with 

digital therapist (6-8 sessions) 

No intervention  BAI ISI 

Mimeault & 

Morin., 1999 

France Adults (>18) with sleep-onset 

insomnia  

Bibliotherapy with professional 

guidance 

WLC BAI PSQI 

Morris et al., 

2016 

UK Undergraduate students 

experiencing stress 

Unguided internet delivered 

"insomnia relief" 

No intervention STAI-S PSQI 
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Nguyen et al., 

2017 

Australia  Adults with history of TBI and 

clinically significant sleep 

and/or fatigue complaints 

CBT-I adapted for TBI 

delivered by 

neuropsychologists  

TAU HADS-A PSQI 

Ritterband et 

al., 2012 

USA Adults (>21) in remission from 

cancer and DSM-IV insomnia 

CBT-I (óShut-Iô) internet 

intervention 

WLC HADS-A Sleep diary 

Rybarczyk et 

al., 2005 

USA Adults with insomnia and 

geriatric depression symptoms 

 

8 classroom sessions of CBT-I WLC BAI PSQI 

Siengsukon et 

al., 2020 

USA Adults (18-64) with multiple 

sclerosis, and insomnia 

symptoms 

CBT-I (6 week) delivered by 

clinical psychologist  

Active control GAD-7 ISI 

Smitherman et 

al., 2016 

USA Adults with chronic migraine 

and comorbid insomnia 

CBT-I delivered by graduate-

level therapists 

óSham Controlô GAD-7 PSQI 

Sunnhed et al., 

2020 

Sweden Adults with insomnia symptoms Internet delivered BT (10 

weeks) 

WLC HADS-A ISI 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  41 

 

Taylor et al., 

2018 

USA Active-duty US army soldiers 

with persistent insomnia 

disorder  

Face-to-face CBT-I (6 weeks) 

delivered by ómental health 

professionalsô* 

Brief check in 

every other 

week 

BAI ISI 

Thorndike et 

al., 2013 

USA Adults (18-65) with low 

depression and insomnia 

 

CBT-I (óShut-Iô) online 

intervention (6 intervention 

cores) 

WLC STPI-Trait 

Anxiety 

None 

van der 

Zweerde et al., 

2019 

The 

Netherlands 

Adults (>18) with DSM-5 

insomnia and depression 

symptoms 

CBT-I (ói-Sleepô) online 

intervention (5 sessions) based 

on Espie & Morin, 2003 

No intervention HADS-A ISI 

van der 

Zweerde et al., 

2020 

The 

Netherlands 

Patients recruited from GP 

practices (Ó18 years old) with 

clinical insomnia symptoms. 

Nurse-guided I-CBT-I (ói-

Sleepô) 

 

Care as usual HADS-A ISI 

Xing et al., 

2020 

China Adults meeting DSM-V criteria 

for insomnia 

Group CBT-I Electro-

acupuncture  

HAM-A PSQI 
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Yeung et al., 

2018 

China Adults (18-65) fulfilling DSM-5 

criteria for insomnia 

Group sleep 

hygiene education based on 

Harsora & Kessmann, 2009 & 

Espie & Morin, 2003 

Self-

administered 

acupressure 

HADS-A ISI 

 

Note. Abbreviations: CBT-I = Cognitive Behavioural Therapy for Insomnia; Shut-I = an automated, interactive, internet based intervention based on CBT-I 

components; GAD-7 = Generalised Anxiety Disorder scale-7/2; ISI = Insomnia Severity Index; DSM = Diagnostic and Statistical Manual of Mental 

Disorders; HADS-A = Hospital Anxiety and Depression Scale-Anxiety subscale; BAI = Beck Anxiety Inventory; PSQI = Pittsburgh Sleep Quality Index; 

SCAS = Spence Childrenôs Anxiety Scale; STAI, STAI-S, STAI-T = State-Trait Anxiety Inventory, S= State subscale, T= Trait subscale; ICD = 

International Statistical Classification of Diseases and Related Health Problems; ACT = Acceptance and Commitment Therapy; HSDQ = Holland Sleep 

Disorders Questionnaire; HT-I = Hypnotherapy for Insomnia; WLC = Waiting List Control; QoL = Quality of Life scale; YSR = Youth Self-Report (based 

on DSM subscales for anxiety; Sleepio = a digital sleep improvement program based on CBT-I techniques (developed by Colin Espie and Peter Hames); 

TAU = Treatment As Usual; DASS = Depression Anxiety Stress Scale; SCI-8 = Sleep Condition Indicator; PHQ-D = Patient Health Questionnaire; BBT-I = 

Brief Behavioural Therapy for Insomnia; BSI = Brief Symptom Inventory; ClinPsy = Clinical Psychology; PSWQ = Penn State Worry Questionnaire; STPI 

= Spielbergerôs State-Trait Personality Inventory; i-sleep = guided, online CBT-I intervention; HAM-A = Hamilton Anxiety Rating Scale. Other 

terminology: óHealthwatchô is an online, interactive lifestyle website with no specific mental health or sleep-related content (Griffiths et al., 2010); *óMental 
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health professionalsô included a clinical psychologist, clinical psychology postdoctoral fellows and a licensed clinical social worker; óBPTô or behavioural 

placebo therapy is based on the concept of desensitization (Steinmark & Borkovec, 1974) and has been used as a placebo treatment in previous insomnia 

trials (Arnedt et al., 2011; Edinger et al., 2001); óSham Controlô or óLifestyle Modificationô. Sham control instructions were identical to those used by 

Calhoun and Ford (2007). Participants received no sleep intervention; óInsomnia reliefô is a commercially available program retailed by Ultrasis UK Limited 

and is based on CBT-I.



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  44 

 
 

Risk of Bias 

The quality of articles included in the meta-analysis were reviewed against the 

Cochrane Risk of Bias tool- Version 2 (Sterne et al., 2019). The risk of bias summary 

graph is presented (Figure 2). In most domains assessed, the quality of the studies was 

judged to be of high quality, though there were often a lack of reported information in 

study protocols, which impacted the quality of the reporting bias domain (óselection of the 

reported resultô). Given the nature of the intervention studies included in this review, 

particularly those that were delivered face-to-face, it was difficult to blind participants and 

individuals providing interventions to conditions. However, several studies were able to 

blind the outcome assessors who obtained and analysed pre-post data. The measures of 

anxiety used in the studies were generally appropriate to the aims of the studies and had 

robust psychometric properties.  

Figure 2 

Risk of bias graph (n = 43) 
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Sleep Interventions and Anxiety Effect Size Summary Data 

RQ1. Do non-pharmacological sleep interventions aimed at improving sleep change 

anxiety symptoms? 

All individual effect sizes were negative, indicating that sleep interventions led to a 

reduction in anxiety symptoms. The results of the overall random effects meta-analysis 

exploring the effect of sleep interventions on anxiety symptoms at post-treatment are 

displayed in Figure 3. Across studies, the effect size varied considerably from a large 

negative effect (-1.65) to a small negative effect (-0.01). Overall, there was a significant, 

small to moderate effect of non-pharmacological sleep interventions in reducing anxiety 

symptoms in comparison to control conditions which were not aimed at improving sleep 

(hedges g = -0.38, 95% CI -0.30 to -0.47, p <.0001, K = 43). The statistical heterogeneity 

in the effect sizes among studies was moderate (I² = 44.86%, Q = 69.83, df = 42, p < 

0.005).  
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Figure 3 

Forest plot of the meta-analysis for investigating the effect of non-pharmacological sleep 

interventions on anxiety symptoms 

 

 

Subgroup Analyses 

 

Sub-group analysis of studies involving participants with additional physical health 

difficulties 
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The results of the subgroup analysis exploring the effect of sleep interventions on 

anxiety symptoms for participants who had comorbid physical health difficulties are 

displayed in Figure 4. For the 11 studies including participants with physical health 

conditions, there was a significant, moderate effect of non-pharmacological sleep 

interventions in reducing anxiety symptoms in comparison to control conditions which 

were not aimed at improving sleep (hedges g = -0.46, 95% CI -0.29 to -0.63, p < .0001, K 

= 11). The statistical heterogeneity in the effect sizes among these studies was low (I² = 

0.01%, Q = 10.07, df = 10, p = 0.43). 

Figure 4 

Forest plot for the subgroup analysis for investigating the effect of non-pharmacological 

sleep interventions on anxiety symptoms in participants with additional physical health 

difficulties 
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Sub-group analysis of studies involving participants with additional mental health 

difficulties 

A subgroup analysis was conducted on six studies which specifically investigated 

non-pharmacological sleep interventions efficacy on individuals with comorbid mental 

health difficulties such as depression, stress, substance misuse disorder and worry, as 

evaluated by a validated questionnaire tool or diagnostic instrument (Figure 5). For this 

subgroup, there was a significant moderate effect of non-pharmacological sleep 

interventions in improving anxiety symptoms relative to control conditions which were not 

aimed at improving sleep (hedges g = -0.47, 95% CI -0.34 to -0.60, p <.0001, K = 6). The 

statistical heterogeneity among these studies was low (I² = 0.00%, Q = 1.03, df = 5, p = 

0.96). 

Figure 5 

Forest plot for the subgroup analysis for investigating the effect of non-pharmacological 

sleep interventions on participants with elevated mental health difficulties 
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Sleep Interventions and Thought Processes Effect Size Summary Data 

RQ2. Do non-pharmacological sleep interventions aimed at improving sleep change 

sleep-related thought processes? 

A secondary meta-analysis was conducted on 10 studies which reported a measure 

of sleep-related thought processes and where an effect size was able to be computed from 

data available (Figure 6). For this subgroup, there was a significant, large effect of non-

pharmacological sleep interventions in improving sleep-related thought processes in 

comparison to control conditions which were not aimed at improving sleep (hedges g = -

0.92, 95% CI -0.59 to -1.25, p <.0001, K = 10). The statistical heterogeneity in the effect 

sizes among these studies was large (I² = 73.6%, Q = 40.65, df = 9, p < .0001). 

Figure 6 

Forest plot for the meta-analysis for investigating the effect of non-pharmacological sleep 

interventions on sleep-related thought processes 

 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  50 

 
 

Sensitivity Analysis  

Two sensitivity analyses were performed. Firstly, a sensitivity analysis was 

conducted by removing 11 studies which were rated poor quality. The effect size was 

comparable to the overall meta-analysis conducted (hedges g = -0.37, 95% CI -0.28 to -

0.46, p <.0001, K = 32). The statistical heterogeneity in the effect sizes among these 

studies was moderate (I² = 42.92%, Q = 49.01, df = 31, p = 0.0210). Secondly, a subgroup 

analysis was conducted with two notable outliers removed (Lancee et al., 2016; Casault et 

al., 2015). The effect size was comparable to the overall meta-analysis conducted (hedges 

g = -0.36, 95% CI -0.29 to -0.44, p <.0001, K = 41). The statistical heterogeneity in the 

effect sizes among these studies was low (I² = 26.82%, Q = 50.02, df = 40, p = 0.13). 

Publication Bias 

On inspection of the funnel plot (Figure 7), this highlights an almost symmetrical 

distribution around the mean effect size, implying a limited effect of publication bias on 

the results. However, there is one notable outlier and some additional inflated effect sizes 

for some studies, which could relate to these studies having fewer participants, as 

interpreted from the larger standard errors. To investigate this further, a statistical analysis 

was computed to assess publication bias of the included studies (Egger et al., 1997). The 

result was not significant suggesting there is no significant publication bias within the 

review (t = -0.72 df = 41, p = 0.47). Results from the funnel plot inspection together with 

the statistical analysis, suggests the findings in the review are reliable and are not affected 

by publication bias. 
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Figure 7 

Publication bias funnel plot 

 

Discussion 

This meta-analysis investigated whether non-pharmacological interventions aimed 

at improving sleep change anxiety symptoms, and sleep-related thought processes. An 

overall meta-analysis reviewed the evidence of the impact of non-pharmacological sleep 

interventions on anxiety symptoms taken at immediate post-intervention, comparative to a 

control. Two additional subgroup analyses were conducted to explore the impact of non-

pharmacological sleep interventions on anxiety symptoms in participants with physical and 

mental health comorbidities. Finally, a secondary meta-analysis was conducted to review 

the impact of non-pharmacological sleep interventions on sleep-related thought processes 

taken at immediate post-intervention, comparative to a control. 
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The overall meta-analysis indicated that non-pharmacological sleep interventions 

reduce the severity of anxiety symptoms, and this finding was not impacted by publication 

bias. The pooled effect on anxiety symptoms was in the small to moderate range. The 

results suggest that despite not targeting anxiety directly, a non-pharmacological sleep 

intervention can improve anxiety symptoms. This supports previous research indicating a 

bidirectional relationship exists between anxiety and insomnia (Alvaro et al., 2013). These 

findings also reflect previous effect sizes found on the impact of CBT-I on anxiety, stress 

and worry (Belleville et al., 2011), and similar findings on the impact of non-

pharmacological sleep interventions on depression (Gee et al., 2019). Additionally, 

previous meta-analyses which have investigated the impact of a CBT intervention for 

anxiety, on anxiety symptoms, have found effect sizes ranging from small to large (Watts 

et al., 2015; Goncalves & Byrne, 2012; Carpenter et al., 2018). The differences in these 

findings could be attributed to a variety of factors including the type of anxiety disorder, 

participant population, and measures used. This meta-analysis attempted to account for 

some of these possible factors through subgroup analyses, and by limiting the type of 

measure to those measuring anxiety symptomology only.  

Importantly to note, our findings found moderate heterogeneity in the main meta-

analysis and large heterogeneity in the sleep-related thought process secondary meta-

analysis. Many factors are likely to have contributed to increased heterogeneity including 

differing methodological procedures employed, different modalities in which the therapy 

was delivered (face-to-face versus online/app), differing number of participants in 

intervention versus control conditions, age ranges, intervention types, and different 

assessment methods used. This meta-analysis explored possible sources of heterogeneity 

by conducting subgroup analyses on studies involving participants with physical and 

mental health difficulties. When these analyses were conducted, heterogeneity reduced. 
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This could suggest individual differences may contribute to the moderate heterogeneity 

found in the overall meta-analysis.  

For participants with additional physical health difficulties, sleep interventions had 

a moderate effect on anxiety symptoms and there was low heterogeneity within this 

analysis. Some of the included studies in this review focused on participants with cancer. 

This has clinical importance for physical health settings given insomnia and anxiety are 

common in cancer patients (Nikbakhsh et al., 2014; Savard & Morin, 2001). Our findings 

differ from recent meta-analyses investigating the efficacy of anxiety-based psychological 

interventions on anxiety in patients with cancer, which found an overall pooled effect size 

in the small range (Sanjida et al., 2018). This could suggest sleep interventions may be 

more beneficial for individuals struggling with anxiety in this population.  

For participants with additional mental health difficulties, sleep interventions had a 

moderate effect on anxiety symptoms and there was low heterogeneity within this analysis. 

Given there was a slightly larger effect size in those with additional mental health 

difficulties, this indicates sleep interventions may be more beneficial for these individuals. 

This is in line with previous research which investigated the impact of non-

pharmacological sleep interventions on depression, which also found elevated effect sizes 

in clinical populations (Gee et al., 2019). However, only six studies were included in this 

subgroup analysis, and all participants involved were adults. Therefore, further research is 

warranted investigating the impact of sleep interventions on those with mental health 

difficult ies, particularly in the child and adolescent population.  

A secondary meta-analysis indicated non-pharmacological sleep interventions led 

to reductions in sleep-related thought processes, particularly dysfunctional beliefs, and 

attitudes about sleep, with an overall pooled effect size in the large range. This reflects a 

similar meta-analysis investigating the effects of CBT-I on dysfunctional beliefs and 
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attitudes about sleep, where a large effect was found (Thakral et al., 2020). Importantly to 

consider, the study by Horsch et al. (2017) which was included in this secondary meta-

analysis found a notably small effect size compared to the other studies included. 

Interestingly, this intervention was an app-based insomnia treatment which did not include 

cognitive components of CBT-I (Horsch et al., 2017). However, no studies in this 

secondary meta-analysis included child or adolescent participants, suggesting more 

research is needed in understanding the mechanisms underlying insomnia in this 

population.  

Clinical Implications  

Overall, these findings suggest non-pharmacological sleep interventions could be 

beneficial for individuals with anxiety symptoms. This has clinical implications where 

services may consider screening individuals for insomnia and other sleep problems, as well 

as common mental health difficulties. Notably, given the common prevalence of both 

anxiety and insomnia in individuals with physical health difficulties, and given the 

moderate effect found in this subgroup, it may be particularly important to screen for both 

anxiety and sleep disturbance in this population.  

Results from the secondary meta-analysis suggests non-pharmacological sleep 

interventions can reduce unhelpful sleep-related thought processes. This is clinically 

important given research has found a greater improvement in dysfunctional beliefs about 

sleep (after CBT-I) was associated with greater improvement in insomnia symptoms 

(Eidelman et al., 2016), sleep efficiency (Morin et al., 2002) and depression symptoms 

(Sunnhed & Jansson-Frojmark, 2014). This demonstrates the importance of screening for 

anxiety and sleep-related thought processes both clinically and in intervention research. 

Moreover, although our results may help us to understand the mechanisms by which 

treatment for sleep can in turn improve anxiety, more understanding of the interactions 

between these variables is needed. Notably, only eleven studies included in this meta-
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analysis used a sleep-related thought measure, none of which were conducted with children 

or adolescents and eight of which was the Dysfunctional Beliefs and Attitudes About Sleep 

scale. Therefore, conclusions cannot be drawn about other maintenance factors such as 

sleep effort. Understanding further the interactions between sleep-related thought processes 

and anxiety can only be achieved if measures are administered. This highlights the 

importance for future anxiety and sleep intervention research to consider measures of 

sleep-related thought processes, especially in the child and adolescent population.  

Importantly for clinical practice, the findings from this meta-analysis suggest non-

pharmacological sleep interventions could be offered to individuals with anxiety 

difficulties. Some studies included in this review found treatment effectiveness with widely 

accessible treatment interventions such as app-based CBT-I. Therefore, these findings 

suggest sleep interventions may be offered in accessible modalities. Clinically, this could 

improve access and waiting times in psychological services. 

Strengths and Limitations  

This review provides a novel contribution to the literature, accounting for various 

subgroups within the overall analysis, and has several strengths. Notably, this was the first 

review to explore the effect of sleep interventions on anxiety symptoms in individuals with 

comorbid physical health difficulties. The meta-analysis included RCTs only, which are 

considered the ógold standardô for effectiveness research (Hariton & Locascio, 2018), thus 

improving the validity of this study. Most of the anxiety measures included within the 

review had good psychometric properties. There was a robust and strict approach adopted 

to ensure control conditions did not include any components of a sleep intervention, which 

strengthens the findings of this meta-analysis. Moreover, the two sensitivity analyses 

conducted did not result in any significant changes in the overall effect size. This 
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demonstrates our review can be regarded with a higher degree of certainty (Bown & 

Sutton, 2010).  

There are some limitations of this current review which are important to discuss. 

Within the two subgroup analyses, there was a small number of studies included, 

particularly for the mental health subgroup. Therefore, this should be considered when 

interpreting the results. Only two RCTs included in this review focused on adolescents, 

thus the results cannot be generalised to this population. However, this further highlights 

the importance for future research in the field of insomnia and concomitant mental health 

difficulties to be focused on the adolescent population. The meta-analysis did not 

differentiate between different anxiety disorders, such as social phobia, thus conclusions 

cannot be drawn about specific anxiety disorders.  

While current sleep medication was an exclusion criterion, it was not always 

possible to establish this from study reporting, therefore it is possible that some studies 

included participants who were taking medication to improve sleep. Additionally, it was 

not possible to establish whether participants included in the review had received any 

support for anxiety either before or after engagement in the study, as this was not reported 

in any of the studies included in the review. As this review focused only on immediate 

post-intervention effects, conclusions cannot be drawn about the long-term effects of sleep 

interventions on anxiety symptoms. However, most studies did not report long-term follow 

up data. Therefore, future research could include long-term follow up data to enable further 

meta-analyses to explore the long-term effects of non-pharmacological sleep interventions 

on anxiety symptoms. 

Despite these limitations, the findings from this meta-analysis provide an important 

contribution to the literature. The findings suggest despite not targeting anxiety directly, 

anxiety symptoms can improve after a sleep-focused intervention. The findings provide 
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important clinical implications including the importance of screening both anxiety and 

sleep disturbance, as well as providing evidence to suggest a non-pharmacological sleep 

intervention may be considered in the treatment of anxiety.  

Future Research 

As highlighted from our findings, more understanding is needed to explore whether 

sleep-related thought processes explain the pathway of change for anxiety improving after 

a sleep intervention. Therefore, future research could explore this pathway to investigate 

whether sleep interventions change sleep-related thoughts, which then leads to a change in 

anxiety. Future research would also benefit from exploring the effectiveness of combined 

anxiety-sleep interventions, comparative to sleep-targeted interventions in isolation. This 

would determine any advantage of directly targeting anxiety. Additional research is needed 

to (1) understand the long-term effects of non-pharmacological sleep interventions on 

anxiety symptoms, and (2) to understand the effectiveness of non-pharmacological sleep 

interventions on adolescent sleep, and comorbid mental health problems. 

Conclusions 

 The results from this review provide evidence to suggest non-pharmacological 

interventions aimed at improving sleep; (1) improve anxiety symptoms, with a pooled 

effect size in the small to moderate range, (1a) improve anxiety symptoms for participants 

with physical health difficulties with a pooled effect size in the moderate range, (1b)  

improve anxiety symptoms for participants with mental health difficulties with a pooled 

effect size in the moderate range, (2) improve sleep-related thought processes, with a 

pooled effect size in the large range. This suggests non-pharmacological sleep 

interventions may be useful as an approach when treating individuals with anxiety 

symptoms.  
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Chapter 3. Bridging Chapter 

 

The purpose of this chapter is to provide an overview of how the two projects 

(meta-analysis, Chapter 2; empirical research project, Chapter 4) presented within this 

thesis portfolio link together.  

The meta-analysis found non-pharmacological sleep interventions have a small to 

moderate effect on anxiety symptoms. For participants with additional physical health 

difficulties, sleep interventions had a moderate effect on anxiety symptoms. For 

participants with additional mental health difficulties, sleep interventions had a moderate 

effect on anxiety symptoms. The results suggest that despite not targeting anxiety directly, 

a non-pharmacological sleep intervention can improve anxiety symptoms.  

Notably, although age range was not restricted in the systematic searches, only two 

(n = 43) included studies involved adolescent (aged 11-18) participants. This highlights the 

importance for future research in the field of insomnia and comorbid mental health 

diffi culties to be focused on the child and adolescent population, especially given 

adolescents with insomnia are at significantly increased risk of also experiencing anxiety 

(Blank et al., 2015).  

The secondary meta-analysis found non-pharmacological sleep interventions have a 

large effect on sleep-related thought processes, particularly dysfunctional beliefs and 

attitudes about sleep. The results therefore suggest non-pharmacological sleep 

interventions can lead to reductions in unhelpful sleep-related thought processes. However, 

no study in this secondary meta-analysis involved adolescents, therefore less is known 

about the effects of sleep interventions on sleep-related thought processes in this 

population. What is more, in adolescents, current research suggests insomnia precedes the 

further development of additional mental health difficulties, particularly anxiety and 

depression (McMakin & Alfano, 2015). Thus, arguably, if insomnia is treated early 

enough, this could prevent additional mental health problems, including anxiety. This 
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highlights the importance of establishing whether sleep-targeted interventions can lead to 

improvements in other common mental health problems, and processes involved in the 

maintenance of poor sleep, as this could have positive clinical implications including 

increased provision of cost-effective, preventative, and accessible treatments. 

Additionally, more research is needed to understand the mechanisms underlying the 

development and maintenance of insomnia in adolescents. Models of insomnia indicate 

sleep-related thought processes (including sleep effort, dysfunctional beliefs and attitudes 

about sleep and sleep anticipatory anxiety) are involved in the maintenance and 

development in adults. However, these are often not measured in adolescent sleep 

intervention studies, therefore less is known about these processes in the adolescent 

population. The empirical project that follows sought to address part of this gap in the 

literature by exploring the relationships between different sleep and sleep-related thought 

processes in a sample of adolescents.  

There was a second planned stage to the empirical project which was to explore the 

feasibility of implementing a brief sleep intervention based on Cognitive Behavioural 

Therapy for Insomnia (CBT-I) principles for adolescents in schools. Sleep-related thought 

process measures were planned to be completed pre- and post-intervention. However, 

given the impact of the COVID-19 pandemic and other factors discussed in Chapter 6, this 

second stage could not be conducted. Further information including an additional 

introduction, methods, preliminary feasibility results, and discussion can be found in 

Chapters 6 and 7.  
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Abstract 

The objective of this study was to determine whether associations between sleep-related 

thought processes and insomnia severity are evident in a sample of adolescents. Cross-

sectional data was collected from 65 adolescents aged 16-19 (68% males). Adolescents 

completed the Insomnia Severity Index (ISI), Pittsburgh Sleep Quality Index (PSQI), 

Glasgow Sleep Effort Scale (GSES), Dysfunctional Beliefs About Sleep Scale-Child 

Version (DBAS-C10) and Sleep Anticipatory Anxiety Scale-Adolescent Version (SAAQ-

A). A series of correlations with bootstrapping (1000 samples) were performed 

investigating the relationships between subjective insomnia severity, sleep quality and 

sleep-related thought processes. The average sleep duration of the sample was 6.58 (SD = 

1.77). There was a medium to large positive correlation between sleep effort (GSES) and 

insomnia severity (ISI; r = 0.46, n = 65, p < .01). There was a small positive correlation 

between dysfunctional beliefs about sleep (DBAS) and insomnia severity (ISI; r = 0.24, n 

= 65, p <.05). There was a medium to large positive correlation between sleep anticipatory 

anxiety (SAAQ) and insomnia severity (ISI; r = 0.48, n = 65, p < .01). There was no 

significant mean difference in subjective insomnia severity between those who self-

reported wanting help for their sleep and those who reported they did not want help for 

their sleep. The results of this study provide preliminary evidence to suggest sleep-related 

thought processes are associated with insomnia severity in an adolescent sample. The 

findings support cognitive models of insomnia and emerging research into the underlying 

mechanisms of insomnia in adolescents.  

 

Keywords. Cognition, Cognitive Behavioural Therapy, Mental Health, School, 

Therapy, Youth 
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Introduction  

Adolescence, as defined by the World Health Organisation as aged 10-19 (WHO, 

2015), is an important period of social and emotional development. Research in the sleep 

literature has indicated adolescents require 9ï9.25 hours of sleep per night for cognitive 

function, attention (Short et al., 2018) and emotional regulation (Fuligni et al., 2019). Yet 

recent research has shown many adolescents do not achieve this, especially on school 

nights (Gradisar et al., 2011). Research has consistently found the cost of inadequate sleep 

for adolescents is significant, including poorer mental health, reduced interpersonal and 

school functioning (Fuligni & Hardway, 2006; Pasch et al., 2010; Wolfson & Carskadon, 

1998) as well as decreased mood, lowered motivation (Gradisar et al., 2008), and impaired 

daytime functioning (Warner et al., 2008). Sleep difficulties appear to be common in this 

age group cross-culturally, with the lifetime prevalence of insomnia estimated at 10.7% 

within a sample of 1014 US (United States) adolescents (Johnson et al., 2006) and between 

13.6-23.8% in a sample of Norwegian adolescents (Siversten et al., 2014). 

A model proposed by Carskadon (2011), coined the óPerfect Stormô, describes a 

theoretical understanding of adolescent sleep problems. The model pertains to the 

transition from childhood to adolescence and describes a series of factors which contribute 

to poor sleep, including bioregulatory, psychosocial, and societal pressures. The biological 

rhythm and circadian preference in daily activities shift forward during puberty, indicating 

there is a natural inclination for adolescents to wake and go to sleep later (Carskadon, 

2011). This impacts the ability to adjust easily to the demands of early morning school start 

times, therefore increasing adolescentsô vulnerability to chronic sleep deprivation 

(Carskadon & Acebo, 2002). 

In the adult literature, research suggests sleep-related thought processes such as 

daytime worry, preoccupation about sleep or efforts to control sleep can precipitate, 

exacerbate, or maintain sleep problems (Espie et al., 2006). In the adolescent literature, 

emerging research has indicated there are biopsychosocial mechanisms involved in the 
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maintenance of insomnia. Psychological factors include dysfunctional beliefs and attitudes 

about sleep (Blake et al., 2018) and pre-sleep worry (Bartel et al., 2015). Additionally, 

research conducted on a large school-based sample (aged 13-18 years) found evidence to 

support the association between negative pre-sleep cognitions, sleep anticipatory anxiety 

and objective and subjective sleep difficulties (Heath et al., 2018). Mechanistically, 

emerging research has suggested catastrophic thinking and other pre-sleep thoughts are 

indirectly associated with longer sleep latency through its association with anxiety (Hiller 

et al., 2014). However, these mechanisms including associations and interactions remain 

under-researched in adolescents.  

Harveyôs (2002) Cognitive Model of Insomnia suggests insomnia is developed and 

maintained when individuals are preoccupied about their sleep, have anticipatory anxiety 

about sleep, and worry about the daytime consequences of not getting enough sleep. There 

is emerging research in the adolescent literature suggesting sleep anticipatory anxiety is 

associated with poorer sleep. In a sample of adolescents diagnosed with Delayed Sleep 

Phase Disorder (DSPD), increased catastrophising was associated with increased sleep 

anticipatory anxiety including sleep-related cognitions and non-sleep specific 

planning/rehearsal cognitions (Hiller et al., 2014). Increased anxiety in these two areas was 

in turn associated with greater sleep onset latency (Hiller et al., 2014). óPlanning/rehearsal 

anxietyô refers to pre-sleep thoughts not related specifically to sleep, but nevertheless 

impact sleep, such as ñI worry about my schoolworkò. These types of thoughts have been 

found to be a contributor to poor sleep in children (Gregory et al., 2009). Moreover, 

planning/rehearsal cognitions and worries about sleep and its anticipated consequences, 

have been found to be the most common types of thoughts in adults with sleep-onset 

insomnia (Wicklow & Espie, 2000). There has been little research investigating the 

relationship between sleep anticipatory anxiety (including areas related to 

planning/rehearsal) and subjective insomnia severity in community samples of adolescents.   
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Dysfunctional beliefs about sleep have been identified as a core perpetuating 

component in cognitive insomnia models (Harvey, 2002; Espie et al., 2006), which are 

often targeted in Cognitive Behavioural Therapy for Insomnia (CBT-I). For instance, some 

individuals with insomnia can be preoccupied about the consequences of not getting 

enough sleep, whilst others hold unrealistic expectations about their sleep requirements. 

These beliefs can lead to emotional distress and heightened arousal, which in turn 

maintains a vicious cycle of insomnia (Morin et al., 2007). In the child literature (aged 8-

10 years), an association was found between dysfunctional beliefs about sleep and sleep 

disturbance (Gregory et al., 2009). Additionally, in a large sample (n = 1333) of Chinese 

college students, an association was found between poor sleep quality and higher 

endorsement of dysfunctional beliefs and attitudes about sleep (Jin et al., 2018). However, 

this study did not specifically investigate insomnia severity. Unhelpful dysfunctional 

beliefs about sleep and their relationship with insomnia and sleep quality in adolescents 

remains under-researched.  

A mechanistic model based on the concept of ósleep effortô outlines the interaction 

of maintenance components involved in chronic insomnia (Broomfield & Espie, 2005; 

Espie et al., 2006). A working model of sleep effort was proposed by Broomfield and 

Espie (2005) which outlined seven integrated core components: 1) a period of acute 

insomnia 2) sleep performance failure 3) general anxiety regarding sleeplessness and 

consequences 4) anticipatory anxiety about sleep 5) sleep avoidance 6) performance effort 

and control over sleep 7) chronic insomnia. Later, a model based on psychobiological 

principles was developed; the Attention-Intention Effort Model (Espie et al., 2006). This 

model suggests after a period of insomnia, unhelpful beliefs about sleep arise (e.g., ñI can 

never sleep againò), leading to anxiety or preoccupation about sleep and its consequences, 

which leads to worry about going to sleep, or attempts to control sleep. Given the 

involuntary nature of sleep, these models suggest attempts to control sleep or highly 

effortful sleep has the paradoxical effect and consequently maintains insomnia. There has 
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been preliminary evidence to suggest subjective insomnia severity is associated with sleep 

effort in a sample of adults with insomnia (Hertenstein et al., 2015). To date, there has 

been no investigation of whether sleep effort associates with insomnia severity in 

adolescents. 

Sleep-related thought processes such as sleep effort, beliefs about sleep and sleep 

anticipatory anxiety are often not measured in published studies. For instance, a pilot study 

by Paavonen et al. (2016) used actigraphy as an outcome measure and explored the impact 

of a brief behavioural based sleep intervention offered to adolescents in schools. The 

findings from this study were promising, where postintervention improvements were found 

on sleep duration and sleep quality (Paavonen et al., 2016). Interestingly, the study found 

those who indicated they would like help for their sleep had significantly more sleeping 

difficulties (Paavonen et al., 2016). However, this study did not capture other sleep-related 

thought processes involved in the maintenance of insomnia, highlighting the need for 

further exploration of these processes in adolescents.  

In summary, despite research indicating the common prevalence of adolescent 

insomnia and the significant impact of this problem, as well as research into mechanistic 

models in the adult literature, there remains little investigation into the role of sleep-related 

thought processes in community adolescent samples. This cross-sectional study aimed to 

address this research gap by exploring the inter-relationships between insomnia, sleep 

quality, sleep effort, dysfunctional beliefs and attitudes about sleep and sleep anticipatory 

anxiety, in a sample of adolescents. The following research questions aimed to be 

addressed:  

1. Is there a relationship between adolescentsô subjective insomnia severity and sleep 

effort?  

2. Is there a relationship between adolescentsô subjective insomnia severity and 

dysfunctional beliefs and attitudes about sleep? 
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3. Is there a relationship between adolescentsô subjective insomnia severity and sleep 

anticipatory anxiety? 

4. Is there a difference in subjective insomnia severity between young people who 

report they would like help for their sleep compared with young people who report 

they would not like help for their sleep? 

Methods 

Study Population 

Sixty-six adolescents (aged 15-19) attending two sixth form colleges in the East of 

England, completed a sleep survey. One participant was excluded from the study as they 

did not meet the inclusion age criteria to self-consent to take part. Appropriate risk policies 

and procedures were followed to manage this. This left a total sample of 65. The mean age 

of the sample was 16.72 (SD = 0.76) Participant demographics are shown in Table 1. Most 

of the sample were students studying a sports-related qualification. This study was granted 

ethics approval by the University of East Anglia Ethics Committee, and participants 

informed consent was obtained after receiving a complete description of the study.  

Table 1 

Participant demographics 

Characteristic  N (%) 

Gender 

 

 

Ethnicity 

 

 

 

Medication 

Male = 44 (67.69) 

Female = 15 (23.08) 

Not specified = 6 (9.23) 

White British = 53 (81.54) 

White and Black Caribbean = 1 (1.54) 

Any Other White Background = 1 (1.54) 

Not specified = 10 (15.38) 

Yes = 0 (0) 
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Talking therapy  

 

 

Would like help for sleep? 

No = 57 (87.69) 

Not specified = 8 (12.31) 

Yes = 2 (3.08) 

No = 55 (84.61) 

Not specified = 8 (12.31) 

Yes = 33 (50.77) 

No = 32 (49.23) 

 

Note. óMedicationô refers to a question asked in the demographics questionnaire ñDo you 

currently take any tablets or medication to help you sleep?ò; óTalking therapyô refers to a 

question asked in the demographicôs questionnaire ñAre you currently having any help 

from another adult (such as a counsellor, school nurse or therapist) for your sleep, mental 

health or any other worries?ò; óWould you like help for sleep?ô refers to a question asked 

in the demographics questionnaire ñWould you like some help to improve your sleep?ò 

 

Measures 

Demographic Information 

Demographic information was obtained for the study using a questionnaire which 

was completed prior to the sleep survey. This information included name, age, gender, and 

ethnicity. Participants were also asked if they would like support for their sleep. The 

following measures are all free and available in the public domain.  

Insomnia  

Insomnia Severity Index (ISI; Bastien et al., 2001). The ISI is a 7-item self-

report questionnaire assessing the nature, severity, and impact of insomnia over the past 

month. Items include ñhow satisfied/dissatisfied are you with your current sleep pattern?ò. 

A 5-point Likert scale is used to rate each item (0 = no problem to 4 = very severe 
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problem). The total score is interpreted as follows: absence of insomnia (0ï7); sub-

threshold insomnia (8ï14); moderate insomnia (15ï21); and severe insomnia (22ï28).  

The ISI has good test-retest reliability and a strong positive correlation with the 

Pittsburgh Sleep Quality Index (r = 0.45; Vegar & Hussain, 2017). Additionally, the ISI 

has good internal consistency (Cronbachôs a = 0.84) in non-clinical student samples 

(Vegar & Hussain, 2017) and in clinical samples (a = 0.90), with the ability to detect 

clinical cases of insomnia (Morin et al., 2011). The ISI has been used in an adolescent 

sleep intervention study in a non-clinical sample (Werner-Seidler et al., 2019). Both the 

Pittsburgh Sleep Quality Index (PSQI) and the ISI were administered as the ISI provides 

clinical cut off levels for insomnia which the PSQI does not capture. However, the PSQI 

provides a broad, overall level of sleep functioning.  

A reliability analysis was performed on the ISI comprising 7 items. Cronbachôs 

alpha coefficient results indicated the ISI has high reliability and internal consistency (Ŭ = 

0.86). 

Sleep Quality 

Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989). The PSQI is a self-

report questionnaire assessing sleep quality over a one-month period. The measure consists 

of 19 individual items assessing sleep quality and disturbances. Items include ñduring the 

past month, how often have you had trouble sleeping because you cannot get to sleep 

within 30 minutes?ò. The PSQI can be divided into seven subscales; subjective sleep 

quality, sleep latency, sleep duration, sleep efficiency, sleep disturbance, use of sleep 

medication, and daytime dysfunction. Each is rated from 0 ï 3, with 0 indicating óno 

difficultyô and 3 indicating ósevere difficultyô. A global score of 0-21 can also be 

calculated where higher scores indicate poorer sleep quality.  
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The PSQI has been used regularly in adolescent samples and has been found to 

have good internal reliability in this population (a = 0.72; De la Vega et al., 2015) and 

validity to discriminate between ógoodô and ópoorô sleepers (Buysse et al., 1989).  

A reliability analysis was performed on the PSQI. Cronbachôs alpha coefficient 

results indicated the PSQI has moderate to high reliability and internal consistency (Ŭ = 

0.78). 

Sleep Effort 

Glasgow Sleep Effort Scale (GSES; Broomfield & Espie, 2005). The GSES is a 

7-item self-report questionnaire measuring sleep effort. Items include ñI feel I should be 

able to control my sleepò. The tool is a Likert-type scale with responses ranging from óvery 

muchô, óto some extentô and ónot at allô. The tool uses a cut-off score of two where 

participants who are ólow effortô sleepers score 0, 1 or 2, and óhigh effortô sleepers score 

three or more. In a sample of 89 adults, a mean score of 7.06 (SD = 3.58) was found for 

those with insomnia, compared with a mean score of 1.22 (SD = 1.35) for those classified 

as ógood sleepersô without insomnia (Broomfield & Espie, 2005). 

In the adult literature, this measure has shown good internal consistency on overall 

scale scores (Ŭ = 0.79; Meia-Via et al., 2016), and in an insomnia patient group (Ŭ = 0.77; 

Broomfield & Espie, 2005). The GSES has been found to adequately discriminate between 

insomnia sufferers and good sleepers and has good concurrent validity with the 

Dysfunctional Beliefs and Attitudes Towards Sleep scale (r = 0.50; Broomfield & Espie, 

2005). The GSES has yet to be adapted for adolescent usage. However, the questions were 

deemed appropriate to be used with a sample of 16ï18-year-olds.  

A reliability analysis was performed on the GSES comprising 7 items. Cronbachôs 

alpha coefficient results indicated the GSES has moderate to high reliability and internal 

consistency (Ŭ = 0.70). 
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Beliefs About Sleep 

Dysfunctional Beliefs About Sleep Scale for use with Children (DBAS-C10; 

Blunden et al., 2013). The DBAS-C10 is a 10-item self-report questionnaire designed to 

identify and assess various sleep/insomnia-related cognitions (e.g., beliefs, attitudes, 

expectations, appraisals, attributions). Items include ñI must always have at least 9 hours 

sleep to function well or do well during the dayò. The DBAS-C10 is rated on a scale from 

1 (strongly disagree) to 5 (strongly agree), where higher scores indicate higher 

dysfunctional beliefs.  

The DBAS-C10 was adapted based on the original 10-item adult version (Edinger 

& Wohlgemuth, 2001). The DBAS-10 has been found to have respectable internal 

consistency and can effectively discriminate normal sleepers from insomnia sufferers 

(Edinger & Wohlgemuth, 2001). The DBAS-C10 has shown good internal consistency (Ŭ 

= 0.71) and the test-retest reliability suggested consistency of responses (Blunden et al., 

2013). 

A reliability analysis was performed on the DBAS-C10 comprising 10 items. 

Cronbachôs alpha coefficient results indicated the DBAS-C10 has moderate to high 

reliability and internal consistency (Ŭ = 0.74). 

Sleep Anticipatory Anxiety 

Sleep Anticipatory Anxiety Questionnaire-Adolescent Version (SAAQ-A; 

Bootzin et al., 1994). The original SAAQ is a 10-item self-report tool of five questions 

surrounding somatic symptoms (e.g., ñMy muscles are tenseò) and five surrounding 

specific sleep-related cognitions (e.g., ñI canôt stop my mind racingò). The SAAQ has been 

adapted for an adolescent population (SAAQ-A) which includes five additional questions 

surrounding non-sleep rehearsal and planning cognitions (e.g., óóI canôt stop thinking about 

what happened during the dayôô; Hiller et al., 2014). This subscale was included given 

research has found evidence for these pre-sleep thoughts in both adults and children with 
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insomnia (Wicklow & Espie, 2000; Gregory et al., 2009). This now 15-item self-report 

scale provides respondents with four response options from 0 (strongly disagree) to 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) and has shown good internal consistency, comparable to the original 10-item scale 

(a  = 0.84). The three subscales also show acceptable reliability (somatic, a = 0.80; sleep 

cognitions, a = 0.82; planning and rehearsal, a  = 0.84; Hiller et al.).  

A reliability analysis was performed on the SAAQ-A comprising 15 items. 

Cronbachôs alpha coefficient results indicated the SAAQ-A has high reliability and internal 

consistency (Ŭ = 0.90). 

Procedure  

Data collection occurred between January-September 2020, during school term. 

Sleep survey completion involved (1) participants receiving participant information sheets 

explaining the full details of the study, (2) completion of informed consent, (3) completion 

of the demographicôs questionnaire, (4) completion of the sleep questionnaires, (5) 

providing participants with a brief signposting debrief sheet. After completion, schools 

were circulated a 40-minute sleep webinar developed and delivered by author AS and 

second author (HC) based on CBT-I principles to thank schools for participation in the 

study. 

Statistical Analyses 

This study design employed a correlational analysis exploring intercorrelations 

between eight different variables: ISI, PSQI, GSES, DBAS, SAAQ-Total and three SAAQ 

subscales (Somatic, Sleep Cognitions, Planning/Rehearsal Cognitions). There was minimal 

missing data (one-two items maximum) in the sample with regards to sleep measures 

(5.28%). Missing data was managed statistically using list-wise deletion in the Statistical 

Package for the Social Sciences-Version 25 (SPSS-v25), which was used for all analyses.  
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Prior to analyses, continuous data were screened in relation to the assumptions of 

parametric tests. As not all assumptions were met, all analyses were conducted using a 

bootstrapping procedure, as this method is robust to violations of assumptions and does not 

require a large sample size. A resample procedure of 1000 bootstrap samples was 

employed. 

Means and standard deviations were calculated for descriptive purposes. A 

reliability analysis using Cronbachôs Alpha was performed to assess the internal reliability 

of the questionnaires. A series of two-tailed Pearson R correlational analyses were 

performed to explore any associations and significance between each of the variables. 

Finally, an independent t-test with two groups was conducted to explore whether there was 

a significant difference in mean scores on the ISI for young people who self-reported they 

would like help for their sleep compared to those who self-reported they would not. The 

level of statistical significance was set at 0.05.  

Post-hoc power calculations conducted in G*Power (Version 3.1) indicated with 

the current sample, a power of 97% was achieved to detect a medium effect size (r = 0.4). 

A larger sample would have been needed to detect smaller effects. 

Results 

Sample Characteristics  

Overall, there were a total of 40 (61.54%) participants within the óno clinically 

significant insomniaô range, 19 (29.23%) within the ósubthresholdô range, 5 (7.69%) within 

the ómoderate severityô range and 1 (1.54%) within the ósevereô range on the ISI. There 

were 40 (61.54%) participants who scored over 5 on the PSQI, indicating poor overall 

sleep quality. The average sleep duration of the sample was 6.58 (SD = 1.77). Regarding 

the PSQI subscales, the average sleep disturbance was 1.05 (SD = 0.99), indicating overall 

the sample was disturbed by their sleep óless than once a weekô over the past month. The 

average daytime dysfunction was 1.41 (SD = 0.86), indicating overall the sampleôs ability 

to function during the day was impaired between óonce or twiceô and óonce or twice each 
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weekô over the past month. The average sleep latency was 1.52 (SD = 1) indicating the 

time it took for the sample to fall asleep was between ó16-30 minutesô and ó31-60 minutesô 

over the past month. The total means and standard deviations of the sample are shown in 

Table 2. There were no significant gender differences on any of the sleep measures. 

Table 2 

Means and standard deviations of sleep measures (n = 65) 

Sleep measure M (SD) 

Pittsburgh Sleep Quality Index - Global Score 

Insomnia Severity Index 

Dysfunctional Beliefs and Attitudes about Sleep 

Sleep Anticipatory Anxiety Questionnaire (Total) 

Sleep Anticipatory Anxiety Questionnaire (Somatic Subscale) 

Sleep Anticipatory Anxiety Questionnaire (Sleep Cognition Subscale) 

Sleep Anticipatory Anxiety Questionnaire (Planning/Rehearsal Subscale) 

Glasgow Sleep Effort Scale 

6.98 (3.85) 

6.98 (5.19) 

25.68 (6.48) 

15.80 (8.23) 

4.03 (2.83) 

5.25 (3.47) 

6.52 (3.3) 

2.94 (2.28) 

 

Note. The mean ISI score for the sample was 6.98 (SD = 5.19), indicating overall 

participants were in the óno clinically significant insomniaô range (Morin et al., 2011). The 

mean PSQI total score for the sample was 6.98 (SD = 3.85), indicating overall participants 

had poor sleep quality, with 5 being the cut-off (Buysse et al., 1989).  

Inter -Correlational Analyses 

A Pearsonôs correlation with bootstrapping (1000 samples) was performed to assess 

the relationships between adolescentsô subjective insomnia severity (ISI), sleep quality 

(PSQI), sleep effort (GSES), dysfunctional beliefs about sleep (DBAS), and sleep 

anticipatory anxiety (SAAQ) with three subscales. 
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RQ1. Is there a relationship between adolescentsô subjective insomnia severity and sleep 

effort?  

 As shown in Table 3, Pearsonôs corelations indicate (1) a small to medium, positive 

correlation between sleep effort (GSES) and overall sleep quality (PSQI), (2) a medium to 

large positive correlation between sleep effort (GSES) and insomnia severity (ISI). 

RQ2. Is there a relationship between adolescentsô subjective insomnia severity and 

dysfunctional beliefs and attitudes about sleep? 

 As shown in Table 3, Pearsonôs correlations demonstrate a small positive 

correlation between dysfunctional beliefs about sleep (DBAS) and insomnia severity (ISI). 

RQ3. Is there a relationship between adolescentsô subjective insomnia severity and sleep 

anticipatory anxiety? 

 As shown in Table 3, Pearsonôs correlations indicate (1) a medium, positive 

correlation between total sleep anticipatory anxiety (SAAQ-T) and overall sleep quality 

(PSQI), (2) a medium to large positive correlation between total sleep anticipatory anxiety 

(SAAQ-T), and insomnia severity (ISI). Additional correlations performed on the three 

subscales of the SAAQ found medium positive correlations between subjective insomnia 

severity (ISI) and the sleep cognition (r (63) = .35, p < 0.001, 95% CI [.14, .60) and 

planning/rehearsal (r (63) = .39, p < 0.001, 95% CI [.16, .62]) subscales, and a large 

positive correlation between insomnia severity (ISI) and the somatic cognition subscale (r 

(63) = .50, p < 0.001, 95% CI [.33, .75]). 
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Table 3 

Inter-correlations between Pittsburgh Sleep Quality Index (PSQI), Insomnia Severity Index (ISI), Dysfunctional Beliefs About Sleep (DBAS), Sleep 

Anticipatory Anxiety (SAAQ) and Glasgow Sleep Effort Scale (GSES) 

Measure PSQI ISI DBAS SAAQ 

r 95% CI r 95% CI r 95% CI r 95% CI 

PSQI 

ISI 

DBAS 

SAAQ 

GSES 

- 

.74** 

.21 

.32** 

.25*  

 

[.57, .91] 

[-.04, .46] 

[.1, .58] 

[.05, .53] 

 

- 

.24** 

.48** 

.46**  

 

 

[.00, .49] 

[.28, 72] 

[.27, .71] 

 

 

- 

.41** 

.40** 

 

 

 

[.19, .65] 

[.18, .64] 

 

 

 

- 

.47** 

 

 

 

 

[.27. .71] 

 

Note. ** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed), r = 0.10 (small), 0.30 (medium), 0.50 

(large). 95% CI refers to the bootstrapped confidence intervals for the Pearson R (r) correlations.  
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Mean Difference in Two Groups   

RQ4. Is there a difference in subjective insomnia severity between young people who 

report they would like help for their sleep compared with young people who report they 

would not like help for their sleep? 

An independent t-test (95% CI) with bootstrapping (1000 samples) was performed 

to assess whether there was a significant mean difference in subjective insomnia severity 

between young people who report they would like help for their sleep compared with 

young people who report they would not like help for their sleep. There was no significant 

difference in subjective insomnia severity (ISI) between those who did and did not want 

help for their sleep; t (63) = .07, p = .781.  

Discussion 

The findings of this study suggest adolescents in the sample are not getting the 

recommended 9ï9.25 hours of sleep (Short et al., 2018), and instead are averaging 6.58 

hours per night over the past month. Additionally, this study shows that many adolescents 

suffer from poor overall sleep quality, yet insomnia, in turn, is less common. Correlational 

analyses show subjective insomnia severity and sleep quality are associated with different 

constructs involved in the maintenance and development of insomnia. More specifically, 

sleep effort and sleep anticipatory were associated most strongly with subjective insomnia 

severity, rather than subjective sleep quality. There were no between-group differences in 

self-reported insomnia severity for those who stated they would like help for their sleep 

compared to those who stated they would not like help for their sleep.  

Regarding sleep effort, the mean found in this adolescent sample indicates 

participants were óhigh effort sleepersô, with three being the threshold (Broomfield & 

Espie, 2005). Additionally, the association between subjective insomnia severity and sleep 

effort was strongly correlated. This represents the first ever demonstration of elevated 

sleep effort associated with subjective insomnia severity and sleep quality in an adolescent 
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population. The results reflect previous association research which found a medium 

correlation between subjective insomnia and sleep effort in a sample of adults (Hertenstein 

et al., 2015). Our findings therefore provide preliminary evidence to suggest the 

association between sleep effort and insomnia severity may present similarly to adults. 

This may support models of adult insomnia which suggest attempts to control sleep or 

highly effortful sleep inversely has the paradoxical effect and consequently perpetuates 

insomnia (Broomfield & Espie, 2005; Espie et al 2006). 

Regarding sleep anticipatory anxiety, our findings differ to those found in a large 

Australian adolescent school sample (Heath et al., 2018). Heath and colleagues (2018) only 

found one small positive correlation between subjective sleep diary óSleep Onset Latencyô 

and the sleep cognitions subscale on the SAAQ-A. This differs to our findings which found 

medium to large correlations between subjective insomnia severity and the total and each 

individual subscale of the SAAQ-A. The difference in findings may be attributed to the 

different sleep measures used. Additionally, previous research included the item 

óplanning/rehearsalô in the measure of sleep anticipatory anxiety given this has been found 

to precede poor sleep in both adults and adolescents (Wicklow & Espie, 2000; Gregory et 

al., 2009). This study confirms this association where the planning/rehearsal subscale was 

moderately positively correlated with subjective insomnia severity. These findings support 

cognitive models of insomnia which suggest anticipatory anxiety about sleep is associated 

with insomnia (Harvey, 2002).  

A small correlation was found between dysfunctional beliefs and attitudes about 

sleep and insomnia severity, yet no correlation was found with sleep quality. This differs to 

previous research which found a small correlation between overall sleep quality and 

dysfunctional beliefs and attitudes about sleep in a large sample of Chinese college 

students (Jin et al., 2018). The differences in findings may be attributed to our small 

sample size, where a larger sample may be needed to detect smaller effects. 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  93 

 

This current study found there was no difference in insomnia symptoms between 

those who reported they wanted help for their sleep compared to those who did not. This 

differs from previous research which explored brief sleep interventions in schools and 

found those who indicated they would like help for their sleep had significantly more 

sleeping difficulties (Paavonen et al., 2016). The differences in findings could be related to 

the differing sleep measures used or the small sample size in our study. The differences 

could also be related to most of our sample being male, given research has found young 

males are less likely to seek help for mental health difficulties than females (Rickwood, 

Deane & Wilson, 2007).    

Limitations  

 There are several limitations to this study which are important to discuss. Given 

recruitment constraints, the sample size is small and most of the participants were male 

students studying a sports related qualification. This makes it difficult to draw firm 

conclusions on the prevalence of sleep difficulties in the general adolescent population, as 

well as the relationships between different sleep variables. Participants were drawn from a 

community sample, impacting the generalisability to those experiencing mental health 

difficulties. The measures of sleep quality and insomnia severity were subjective in nature, 

therefore further research may benefit from including objective measures of sleep such as 

actigraphy to further validate the results. No measure of sleep effort exists for the 

adolescent population, therefore potentially impacting the validity of the findings. The 

findings provide preliminary evidence to suggest the GSES is reliable for use with 

adolescents, yet investigation is warranted with larger samples. Given the correlational 

nature of this research, inferences cannot be made about causation. Moreover, despite the 

research providing preliminary evidence of associations between different sleep-related 

thought processes, due to the nature of the study being completed at one point in time, an 

exploration of the interaction between these variables was not explored.  
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Whilst there are limitations, this study provides preliminary evidence to suggest 

subjective insomnia severity is associated with sleep-related thought processes in a sample 

of adolescents. The association found between sleep effort and subjective insomnia 

severity is the first exploration in adolescents. Our preliminary findings provide clinical 

implications and a basis for further exploration of these constructs in the adolescent 

population.  

Clinical Implications  

 Results of this study provide possible clinical implications. The findings may 

provide support for the use of CBT-I in adolescents, given cognitive components of this 

therapy target sleep-related thought processes by breaking vicious cycles using techniques 

such as challenging unhelpful thoughts and beliefs. Similarly, adolescents who have high 

sleep anticipatory anxiety and high sleep effort, might be suited to Paradoxical Intention 

therapy for insomnia. This behavioural intervention aims to reduce performance anxiety 

about sleep by encouraging patients to do the opposite (Turner & Ascher, 1979). 

Therefore, it may be important to screen for sleep anticipatory anxiety and sleep effort to 

help identify poor sleepers and guide therapeutic approaches. 

Moreover, given CBT-I mainly targets perpetuating factors, including processes 

like sleep effort through Paradoxical Intention, it would be useful to understand if sleep 

effort changes after a period of CBT-I in the adolescent population. Furthermore. it could 

be helpful to explore which components of CBT-I, such as challenging unhelpful thoughts 

or beliefs about sleep or deploying Paradoxical Intention, led to any change in sleep effort. 

This would provide further insight into the mechanisms underlying adolescent insomnia.  

Finally, research has found poor sleep associates with poor mental health in 

younger people (Pasch et al., 2010; Gradisar et al., 2008) and sleep interventions may be 

portrayed as less stigmatising than those targeting anxiety or depression (Blake et al., 

2017). Therefore, our preliminary findings along with further scale validation and 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  95 

 

treatment research, may provide a viable sleep-based care pathway to improve the 

wellbeing of younger people. 

Conclusions  

In summary, this study investigating relationships between subjective insomnia 

severity, sleep quality and sleep-related thought processes in adolescents indicates that (a) 

increased sleep effort was associated with increased insomnia severity and poorer sleep 

quality in adolescents, (b) increased sleep anticipatory anxiety was associated with 

increased insomnia severity and poorer sleep quality in adolescents, (c) increased 

dysfunctional beliefs and attitudes about sleep were associated with increased insomnia 

severity in adolescents.  

Future Research  

¶ Future research would benefit from investigating how different sleep-related 

thought process variables interact to inform the theoretical understanding of 

models of insomnia in adolescents  

¶ Future intervention research would benefit from obtaining measures of 

sleep-related thought processes to decipher differences pre-post treatment 

and establish the longer-term effects in adolescents  

¶ Future research would benefit from further validating the SAAQ-A and 

GSES in adolescents 

¶ Future research could explore the potential of adapting Paradoxical 

Intention therapy for adolescents  

 

 

 

 

 

 

 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  96 

 

References 

 

Bartel, K. A., Gradisar, M., & Williamson, P. (2015). Protective and risk factors for 

adolescent sleep: a meta-analytic review. Sleep medicine reviews, 21, 72-85. 

https://doi.org/10.1016/j.smrv.2014.08.002  

Bastien, C. H., Vallières, A., & Morin, C. M. (2001). Validation of the Insomnia Severity 

Index as an outcome measure for insomnia research. Sleep medicine, 2(4), 297-307. 

https://doi.org/10.1016/S1389-9457(00)00065-4  

Blake, M. J., Sheeber, L. B., Youssef, G. J., Raniti, M. B., & Allen, N. B. (2017). 

Systematic review and meta-analysis of adolescent cognitiveïbehavioral sleep 

interventions. Clinical child and family psychology review, 20(3), 227-249. 

https://doi.org/10.1007/s10567-017-0234-5  

Blake, M. J., Trinder, J. A., & Allen, N. B. (2018). Mechanisms underlying the association 

between insomnia, anxiety, and depression in adolescence: implications for 

behavioral sleep interventions. Clinical psychology review, 63, 25-40. 

https://doi.org/10.1016/j.cpr.2018.05.006  

Blunden, S., Crawford, M., & Gregory, A. (2013). Development of a short version of the 

Dysfunctional Beliefs about Sleep Questionnaire for use with Children (DBAS-

C10). CQUniversity. Journal contribution. https://hdl.handle.net/10018/985462  

Bootzin, R., Shoham, V., & Kuo, T. (1994). Sleep anticipatory anxiety questionnaire: a 

measure of anxiety about sleep. Sleep Res, 23, 188. 

Broomfield, N. M., & Espie, C. A. (2005). Towards a valid, reliable measure of sleep 

effort. Journal of sleep research, 14(4), 401-407. https://doi.org/10.1111/j.1365-

2869.2005.00481.x 

Buysse, D. J., Reynolds III, C. F., Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The 

Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and 

https://doi.org/10.1016/j.smrv.2014.08.002
https://doi.org/10.1016/S1389-9457(00)00065-4
https://doi.org/10.1007/s10567-017-0234-5
https://doi.org/10.1016/j.cpr.2018.05.006
https://hdl.handle.net/10018/985462
https://doi.org/10.1111/j.1365-2869.2005.00481.x
https://doi.org/10.1111/j.1365-2869.2005.00481.x


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  97 

 

research. Psychiatry research, 28(2), 193-213. https://doi.org/10.1016/0165-

1781(89)90047-4  

Carskadon, M. A. (2011). Sleep in adolescents: the perfect storm. Pediatric Clinics, 58(3), 

637-647. https://doi.org/10.1016/j.pcl.2011.03.003  

Carskadon, M. A., & Acebo, C. (2002). Regulation of sleepiness in adolescents: update, 

insights, and speculation. Sleep, 25(6), 606-614. 

https://doi.org/10.1093/sleep/25.6.606  

de la Vega, R., Tomé-Pires, C., Solé, E., Racine, M., Castarlenas, E., Jensen, M. P., & 

Miró, J. (2015). The Pittsburgh Sleep Quality Index: Validity and factor structure in 

young people. Psychological Assessment, 27(4), e22. 

https://psycnet.apa.org/doi/10.1037/pas0000128  

Dohnt, H., Gradisar, M., & Short, M. A. (2012). Insomnia and its symptoms in 

adolescents: comparing DSM-IV and ICSD-II diagnostic criteria. Journal of 

Clinical Sleep Medicine, 8(3), 295-299. https://doi.org/10.5664/jcsm.1918  

Edinger, J. D., & Wohlgemuth, W. K. (2001). Psychometric comparisons of the standard 

and abbreviated DBAS-10 versions of the dysfunctional beliefs and attitudes about 

sleep questionnaire. Sleep medicine, 2(6), 493-500. https://doi.org/10.1016/S1389-

9457(01)00078-8  

Espie, C. A., Broomfield, N. M., MacMahon, K. M., Macphee, L. M., & Taylor, L. M. 

(2006). The attentionïintentionïeffort pathway in the development of 

psychophysiologic insomnia: a theoretical review. Sleep medicine reviews, 10(4), 

215-245. https://doi.org/10.1016/j.smrv.2006.03.002  

Fuligni, A. J., & Hardway, C. (2006). Daily variation in adolescents' sleep, activities, and 

psychological well being. Journal of Research on Adolescence, 16(3), 353-378. 

https://doi.org/10.1111/j.1532-7795.2006.00498.x  

Fuligni, A. J., Bai, S., Krull, J. L., & Gonzales, N. A. (2019). Individual differences in 

optimum sleep for daily mood during adolescence. Journal of Clinical Child & 

https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1016/j.pcl.2011.03.003
https://doi.org/10.1093/sleep/25.6.606
https://psycnet.apa.org/doi/10.1037/pas0000128
https://doi.org/10.5664/jcsm.1918
https://doi.org/10.1016/S1389-9457(01)00078-8
https://doi.org/10.1016/S1389-9457(01)00078-8
https://doi.org/10.1016/j.smrv.2006.03.002
https://doi.org/10.1111/j.1532-7795.2006.00498.x


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  98 

 

Adolescent Psychology, 48(3), 469-479. 

https://doi.org/10.1080/15374416.2017.1357126  

Gradisar, M., Gardner, G., & Dohnt, H. (2011). Recent worldwide sleep patterns and 

problems during adolescence: a review and meta-analysis of age, region, and sleep. 

Sleep medicine, 12(2), 110-118. https://doi.org/10.1016/j.sleep.2010.11.008  

Gradisar, M., Terrill, G., Johnston, A., & Douglas, P. (2008). Adolescent sleep and 

working memory performance. Sleep and Biological Rhythms, 6(3), 146-154. 

https://doi.org/10.1111/j.1479-8425.2008.00353.x  

Gregory, A. M., Cox, J., Crawford, M. R., Holland, J., Haravey, A. G., & Steps Team. 

(2009). Dysfunctional beliefs and attitudes about sleep in children. Journal of sleep 

research, 18(4), 422-426. https://doi.org/10.1111/j.1365-2869.2009.00747.x  

Harvey, A. G. (2002). A cognitive model of insomnia. Behaviour research and 

therapy, 40(8), 869-893. https://doi.org/10.1016/S0005-7967(01)00061-4  

Heath, M., Johnston, A., Dohnt, H., Short, M., & Gradisar, M. (2018). The role of pre-

sleep cognitions in adolescent sleep-onset problems. Sleep medicine, 46, 117-121. 

https://doi.org/10.1016/j.sleep.2018.03.002  

Hertenstein, E., Nissen, C., Riemann, D., Feige, B., Baglioni, C., & Spiegelhalder, K. 

(2015). The exploratory power of sleep effort, dysfunctional beliefs and arousal for 

insomnia severity and polysomnography determined sleep. Journal of sleep 

research, 24(4), 399-406. https://doi.org/10.1111/jsr.12293  

Hiller, R. M., Lovato, N., Gradisar, M., Oliver, M., & Slater, A. (2014). Trying to fall 

asleep while catastrophising: what sleep-disordered adolescents think and 

feel. Sleep medicine, 15(1), 96-103. https://doi.org/10.1016/j.sleep.2013.09.014  

Jin, L., Zhou, J., Peng, H., Ding, S., & Yuan, H. (2018). Investigation on dysfunctional 

beliefs and attitudes about sleep in Chinese college students. Neuropsychiatric 

disease and treatment, 14, 1425. https://dx.doi.org/10.2147%2FNDT.S155722  

https://doi.org/10.1080/15374416.2017.1357126
https://doi.org/10.1016/j.sleep.2010.11.008
https://doi.org/10.1111/j.1479-8425.2008.00353.x
https://doi.org/10.1111/j.1365-2869.2009.00747.x
https://doi.org/10.1016/S0005-7967(01)00061-4
https://doi.org/10.1016/j.sleep.2018.03.002
https://doi.org/10.1111/jsr.12293
https://doi.org/10.1016/j.sleep.2013.09.014
https://dx.doi.org/10.2147%2FNDT.S155722


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  99 

 

Johnson, E. O., Roth, T., Schultz, L., & Breslau, N. (2006). Epidemiology of DSM-IV 

insomnia in adolescence: lifetime prevalence, chronicity, and an emergent gender 

difference. Pediatrics, 117(2), e247-e256. https://doi.org/10.1542/peds.2004-2629  

Meia-Via, M. S., Marques, D. R., Espie, C. A., da Silva, C. F., & Allen Gomes, A. (2016). 

Psychometric properties of Glasgow Sleep Effort Scale in Portuguese 

language. Psychological assessment, 28(3), e12. 

https://psycnet.apa.org/doi/10.1037/pas0000178  

Morin, C. M., Vallières, A., & Ivers, H. (2007). Dysfunctional beliefs and attitudes about 

sleep (DBAS): validation of a brief version (DBAS-16). Sleep, 30(11), 1547-1554. 

https://doi.org/10.1093/sleep/30.11.1547  

Morin, C. M., Belleville, G., Bélanger, L., & Ivers, H. (2011). The Insomnia Severity 

Index: psychometric indicators to detect insomnia cases and evaluate treatment 

response. Sleep, 34(5), 601-608. https://doi.org/10.1093/sleep/34.5.601  

Pasch, K. E., Laska, M. N., Lytle, L. A., & Moe, S. G. (2010). Adolescent sleep, risk 

behaviors, and depressive symptoms: are they linked?. American journal of health 

behavior, 34(2), 237-248. https://doi.org/10.5993/AJHB.34.2.11  

Paavonen, E. J., Huurre, T., Tilli, M., Kiviruusu, O., & Partonen, T. (2016). Brief 

behavioral sleep intervention for adolescents: an effectiveness study. Behavioral 

sleep medicine, 14(4), 351-366. https://doi.org/10.1080/15402002.2015.1007993  

Rickwood, D. J., Deane, F. P., & Wilson, C. J. (2007). When and how do young people 

seek professional help for mental health problems?. Medical journal of 

Australia, 187(S7), S35-S39. https://doi.org/10.5694/j.1326-5377.2007.tb01334.x  

Short, M. A., Weber, N., Reynolds, C., Coussens, S., & Carskadon, M. A. (2018). 

Estimating adolescent sleep need using dose-response modeling. Sleep, 41(4), 

zsy011. https://doi.org/10.1093/sleep/zsy011  

Sivertsen, B., Harvey, A. G., Lundervold, A. J., & Hysing, M. (2014). Sleep problems and 

depression in adolescence: results from a large population-based study of 

https://doi.org/10.1542/peds.2004-2629
https://psycnet.apa.org/doi/10.1037/pas0000178
https://doi.org/10.1093/sleep/30.11.1547
https://doi.org/10.1093/sleep/34.5.601
https://doi.org/10.5993/AJHB.34.2.11
https://doi.org/10.1080/15402002.2015.1007993
https://doi.org/10.5694/j.1326-5377.2007.tb01334.x
https://doi.org/10.1093/sleep/zsy011


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  100 

 

Norwegian adolescents aged 16ï18 years. European child & adolescent 

psychiatry, 23(8), 681-689. https://doi.org/10.1007/s00787-013-0502-y  

Turner, R. M., & Ascher, L. M. (1979). Controlled comparison of progressive relaxation, 

stimulus control, and paradoxical intention therapies for insomnia. Journal of 

Consulting and Clinical Psychology, 47(3), 500. 

https://psycnet.apa.org/doi/10.1037/0022-006X.47.3.500  

Veqar, Z., & Hussain, M. E. (2017). Validity and reliability of insomnia severity index and 

its correlation with pittsburgh sleep quality index in poor sleepers among Indian 

university students. International journal of adolescent medicine and health, 32(1). 

https://doi.org/10.1515/ijamh-2016-0090  

Warner, S., Murray, G., & Meyer, D. (2008). Holiday and school-term sleep patterns of 

Australian adolescents. Journal of adolescence, 31(5), 595-608. 

https://doi.org/10.1016/j.adolescence.2007.10.005  

Werner-Seidler, A., Wong, Q., Johnston, L., OôDea, B., Torok, M., & Christensen, H. 

(2019). Pilot evaluation of the Sleep Ninja: a smartphone application for adolescent 

insomnia symptoms. BMJ open, 9(5), e026502. http://dx.doi.org/10.1136/bmjopen-

2018-026502  

Wicklow, A., & Espie, C. A. (2000). Intrusive thoughts and their relationship to 

actigraphic measurement of sleep: towards a cognitive model of 

insomnia. Behaviour research and therapy, 38(7), 679-693. 

https://doi.org/10.1016/S0005-7967(99)00136-9  

World Health Organization. (2015). Maternal, new born, child and adolescent health. 

Retrieved from: WHO | Health for the world's adolescents 

Wolfson, A. R., & Carskadon, M. A. (1998). Sleep schedules and daytime functioning in 

adolescents. Child development, 69(4), 875-887. https://doi.org/10.1111/j.1467-

8624.1998.tb06149.x  

 

https://doi.org/10.1007/s00787-013-0502-y
https://psycnet.apa.org/doi/10.1037/0022-006X.47.3.500
https://doi.org/10.1515/ijamh-2016-0090
https://doi.org/10.1016/j.adolescence.2007.10.005
http://dx.doi.org/10.1136/bmjopen-2018-026502
http://dx.doi.org/10.1136/bmjopen-2018-026502
https://doi.org/10.1016/S0005-7967(99)00136-9
https://doi.org/10.1111/j.1467-8624.1998.tb06149.x
https://doi.org/10.1111/j.1467-8624.1998.tb06149.x


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  101 

 

Chapter 5. Additional Chapter: Extended Methodology and Additional Results 

 

This chapter reports additional methodology and results for the meta-analysis and 

the empirical research project. For the meta-analysis, regarding methodology this includes 

further detail on what was captured in the data extraction spreadsheet, searches, calculating 

Cohenôs d effect sizes and MAVIS (Meta-Analysis via Shiny Version 1.1.2) Software. 

Regarding results, additional detail for the quality checklist and outputs from the 

sensitivity analyses are presented. 

For the empirical paper, regarding methodology, additional information is provided 

on the procedure and data analysis. Regarding results, the full inter-correlational matrix is 

presented.  

Meta-analysis 

 This section provides further details of the methodology used for the meta-analysis 

and additional results. 

Extended Methods 

Data Extraction Spreadsheet 

An Excel spreadsheet was created for the purposes of data extraction. This recorded 

study information including study characteristics (authors, title, year of publication), 

intervention type, mode of delivery (group or individual), research design, psychiatric and 

physical comorbidities, anxiety measure used/diagnostic interview used, sleep-related 

thought measure used, objective/subjective sleep quality measure used, size of intervention 

and control groups, baseline and outcome data for anxiety and sleep related-thought 

processes (means, standard deviations, effect sizes).  

Database Searches 

The database searches were run on two occasions to ensure any newly published 

studies were captured. This included the initial search in October 2020, and then again late 
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January 2021. When the search was re-run, two additional studies were found and included 

in the review. 

Calculating Effect Sizes When d Was Not Reported  

 Some studies did not report means and standard deviations, therefore every attempt 

was made to calculate effect sizes from available data. This meant converting data 

available to Cohenôs d effect sizes. All conversions were conducted in Excel using 

formulae for Cohenôs d. When a mean and standard error was reported, a standard 

deviation was calculated using excel formulae available from Cochrane: 16.1.3 Missing 

standard deviations (cochrane.org). This data was then subsequently converted into an 

effect size. Care was taken to ensure the direction of the effect was accounted for. This 

meant searching the scoring procedures for several anxiety outcome measures to 

understand whether a decrease in scores was positive or negative.  

MAVIS Software  

MAVIS was opted for use over other meta-analysis software as this supports 

random effects models, effect size calculators and methods for detecting publication bias. 

This software also allowed for the results of the meta-analysis to be presented as a óforest 

plotô (Lewis & Clarke, 2001). 

Additional Results 

Quality Checklist 

 As discussed in the methodology and presented in the results in Chapter 2, a quality 

assessment was conducted for each study included in the meta-analysis using the Cochrane 

Risk of Bias Tool-Version 2 (Sterne et al., 2019). An automated Excel spreadsheet was 

utilised for the purposes of this quality assessment. A discrepancy check was performed 

using this spreadsheet to provide reliability in the results. A more detailed presentation of 

the risk of bias in each study is presented in Figure 1. For the purposes of this figure, a 

green circle represents óLow Riskô, a yellow circle represents óSome Concernsô and a red 

http://handbook-5-1.cochrane.org/chapter_16/16_1_3_missing_standard_deviations.htm
http://handbook-5-1.cochrane.org/chapter_16/16_1_3_missing_standard_deviations.htm
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circle indicates óHigh Riskô. óD1ô refers to the randomisation process, óD2ô refers to 

deviations from the intended interventions, óD3ô refers to missing outcome data, óD4ô 

refers to measurement of the outcome, and óD5ô refers to selection of the reported result. 
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Figure 1 

Quality checklist of included studies in the meta-analysis (n = 43) 
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Sensitivity Analyses 

Two sensitivity analyses were conducted for the meta-analysis as discussed in the 

results section in Chapter 2. The outputs of the analyses are displayed in Figures 2 and 3. 

Sensitivity analyses aim to explore the robustness of the observed outcome to the 

assumptions made prior to performing the analysis (Bown & Sutton, 2010). There is no set 

method for performing a sensitivity analysis (Bown & Sutton). However, one method is to 

repeat the meta-analysis with an altered dataset to decipher whether these changes have an 

impact on the initial effect found in the analysis (Bown & Sutton). This is what was 

conducted in this meta-analysis, where low quality studies were removed in one analysis, 

and significant outliers (as per inspection of funnel plots) were removed in the second. 

This has been a recommended method in meta-analyses guidance (Cuijpers, 2016; Bowen 

& Sutton). Given there was little change in the overall outcome, as evidenced by minimal 

change in the effect size, the results show evidence of robustness (Bown & Sutton). 

Sensitivity Analysis 1 

Figure 2 provides the output from MAVIS for the sensitivity analysis where low 

quality studies were removed from the overall meta-analysis.  
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Figure 2 

Sensitivity analysis with low quality studies removed 

 

Sensitivity Analysis 2 

Figure 3 provides the output from MAVIS for the sensitivity analysis where two 

outliers were removed from the overall meta-analysis. 
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Figure 3 

Sensitivity analysis with outliers removed 

 

Empirical Research Project 

  

This section provides further details of the methodology used for the empirical 

research project and additional results. 

Extended Methods 

Design 
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This was a cross-sectional survey of self-reported insomnia severity and sleep-

related thought processes.  

Procedure 

Recruitment 

School senior leadership teams were contacted via email or phone to provide a brief 

overview of the research study. If schools were interested in participating, the researchers 

explained the aims of the study and requested permission to give information to their 

students via the schoolôs preferred methods. Schools were offered a meeting with the 

researchers and staff team to discuss the study, to provide participant information sheets 

and answer questions. All plans for recruitment were finalised in collaboration with the 

schools.  

Consent Process  

Two weeks prior to the sleep survey, participant information sheets (Appendix F) 

were circulated to all potential participants. Participant information sheets were also 

available on the day of the questionnaire survey in schools. All participants who were 

willing to take part were asked to complete a Consent Form (Appendix G) which was 

signed with the researchers present before they accessed the questionnaires. If completing 

the questionnaire online, participants would also complete the consent form prior to 

accessing the questionnaires. Given we recruited only from sixth form/colleges and 

teachers had informed that all participants were over 16 years old (in years 12-13), they 

could self-consent to participate. The consent form included: the participant agreeing that 

they have read and understood the participant information sheet and that they give their 

informed consent to take part in the study; being made aware of their right to withdraw at 

any point by simply stopping the completion of the questionnaires; that if participants 

highlight any risk issues (e.g. suicidal ideation or self-harm), the schoolôs named pastoral 
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care staff (or similar) will be notified so that they are able to offer or signpost students to 

appropriate support. This was done in line with the schools specific safeguarding policies.  

Participant consent forms and other identifiable information such as the 

demographic questionnaire were kept securely locked. All participant data used in the 

study was kept entirely anonymous using unique identifiers. 

Data Collection  

Data collection occurred during three face-to-face (approximately one hour) visits 

to two colleges between January-March 2020, during school term (63 completed 

questionnaires). Data collection also occurred online during May-September 2020 (three 

completed questionnaires). The online survey was created in JISC Software. The colleges 

who were interested preferred the questionnaires to be completed during a lesson which 

was relevant to the topic of óSleepô. This fortunately benefited the current curriculum being 

taught in both colleges. During face-to-face survey completion, (1) researchers talked 

through the participant information sheets to ensure participants understood what the study 

involved, (2) researchers obtained informed consent, (3) participants completed a 

demographics questionnaire, (4) participants completed a sleep survey, (5) participants 

were provided with a brief signposting debrief sheet. Figure 4 provides a flowchart of the 

procedure.   
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Figure 4 

Procedure flow diagram 
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Note. óSleep Webinarô- the two schools who took part in this research were provided with a 

40-minute Sleep webinar. This was delivered by author (AS) and second author of the 

empirical project (HC). The webinar comprised of a presentation discussing sleep tips 

based on Cognitive Behavioural Therapy for Insomnia (CBT-I) principles. For the 

presentation slides see Appendix P. For access to the full webinar, please contact main 

author, AS.   

Data Analysis 

Non-identifiable participant raw data was entered into a password protected 

spreadsheet. Variables were computed and data was transferred into the Statistical Package 

for the Social Sciences (SPSS; Version 25) for statistical analyses. Continuous data were 

screened in relation to the assumptions of parametric tests. Tests of normality were 

computed for each of the outcome variables using the Shapiro-Wilk test and inspection of 

histogram plots. The Shapiro-Wilk test was opted for as this is more appropriate for 

smaller sample sizes (Razali & Wah, 2011). Other than the Pittsburgh Sleep Quality Index 

(PSQI) and Glasgow Sleep Effort Scale (GSES), all tests were non-significant at the .05 

level, indicating the data was normally distributed. Inspection of histogram plots supported 

these tests. As some assumptions were violated for two variables (the PSQI and GSES), 

confirmatory analyses were conducted by running analyses with 1000 bootstrap samples. 

The bootstrapping technique takes the original sample and resamples it to create many 

samples. This method is not reliant on assumptions and does not assume any underlying 

distribution of the data.  

Additional Results 

Full Inter-Correlational Analyses 

Table 1 shows the full correlation matrix for the entire variables within the 

empirical research project. As shown in Table 1, additional positive correlations were 

found between the sleep-thought process variables themselves, including a medium to 
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large correlation found between the Dysfunctional Beliefs and Attitudes about Sleep Scale 

and the Sleep Anticipatory Anxiety total score. Additionally, the Glasgow Sleep Effort 

Scale was largely correlated with the óSleep Cognitionsô subscale on the Sleep 

Anticipatory Anxiety Questionnaire. Moreover, óSleep Latencyô which refers to the time it 

takes for a young person to fall asleep (with higher scores indicating longer sleep latency) 

was moderately correlated with the SAAQ-A and largely correlated with the GSES. This 

suggests anxious, high effort, adolescent sleepers, may take longer to get to sleep.  
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Table 1 

Inter-correlations between all sleep variables 

 PSQI Sleep 

Latency 

ISI DBAS  SAAQ-Total SAAQ-

Somatic 

SAAQ- 

Sleep Cognition 

SAAQ- Planning/ 

Rehearsal 

PSQI 

Sleep Latency 

ISI 

DBAS 

SAAQ-Total 

Somatic 

Sleep Cognition 

Planning/rehearsal 

GSES 

- 

.69** 

.74** 

.21 

.32** 

.31 

.25* 

.26* 

.25* 

 

- 

.67**  

.16 

.43** 

.45** 

.42** 

.25* 

.51** 

 

 

- 

.24** 

.48** 

.50** 

.35** 

.39** 

.46** 

 

 

 

- 

.41** 

.27** 

.45** 

.33** 

.40** 

 

 

 

 

- 

.84** 

.85** 

.86** 

.47** 

 

 

 

 

 

- 

.58** 

.62** 

.39** 

 

 

 

 

 

 

- 

.57** 

.58** 

 

 

 

 

 

 

 

- 

.23 

 

Note. ** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed); GSES = Glasgow Sleep Effort Scale; 

PSQI = Pittsburgh Sleep Quality Index; óSleep Latencyô = PSQI Subscale; ISI = Insomnia Severity Index; DBAS = Dysfunctional Beliefs and Attitudes 

about Sleep Scale; SAAQ-T = Sleep Anticipatory Anxiety Questionnaire Total score; SAAQ Somatic = somatic subscale; SAAQ Sleep Cognition = sleep-

related cognitions subscale; SAAQ Planning/rehearsal = rehearsal and planning cognitions subscale
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Chapter 6. Additi onal Chapter: Planned Full Empirical  Project 

 

The Feasibility of Implementing a Brief Sleep Intervention for Adolescents with 

Insomnia Symptoms 

This additional chapter outlines the initial full plan for the empirical research 

project. Initially, this project had two proposed stages; Stage 1 involved recruiting and 

screening participants face-to-face in schools with a Sleep Survey to assess eligibility for 

Stage 2, and Stage 2 involved participants receiving a brief-low intensity sleep 

intervention, the óSleeping Better Programmeô (Orchard et al., 2020). This was to assess 

the feasibility of recruiting adolescents to a brief-sleep intervention in schools. 

Unfortunately, due to the impact of the COVID-19 pandemic, particularly with difficulties 

in moving the study completely to a digital format, only Stage 1 was feasible to be 

conducted which therefore provided cross-sectional survey data (Chapter 4) and some 

feasibility data (Chapter 7).  

Regarding feasibility, of five schools contacted directly in the East of England, UK, 

two agreed to participate. Face-to-face recruitment was the preferred method. Barriers to 

recruitment included surveys distributed online, exams approaching and school holidays. 

There was some demand for the sleep intervention, with 51% of students who completed 

the Stage 1 survey reporting they would like help for their sleep.  

This chapter outlines additional introductory research relevant to the planned full 

project, sample size considerations, recruitment constraints, planned aims and research 

questions and planned procedure. 

Additional  Introduction  

National Institute of Clinical Excellence (NICE) recommends ócognitive and 

behavioural interventionsô alongside good sleep hygiene and exercise, for those aged 16 

and over who have experienced insomnia for greater than four weeks (NICE, 2015). A 
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recent meta-analysis by Blake et al. (2017) exploring the efficacy of Cognitive Behavioural 

Therapy for Insomnia (CBT-I) in adolescents found improvements in depression, anxiety, 

and daytime sleepiness post-intervention. Sleep diary and actigraphy data also showed 

improvements in total sleep time, sleep efficiency and sleep onset latency (Blake et al., 

2017). These findings indicate CBT-I can be an effective treatment for adolescents. 

Low intensity interventions are needed as access to specialist mental health services 

for young people is limited (Stallard et al., 2007). Research indicates it may be more likely 

young people would seek help for sleep problems, compared to therapies targeting 

diagnoses such as depression and anxiety, as they are perceived as less stigmatizing (Blake 

et al., 2017). Thus, further research investigating the feasibility of delivering cost effective, 

low intensity sleep interventions is needed in community samples such as schools, where 

early intervention can occur. 

There are key developmental differences between adolescents and adults, 

suggesting the need for an adolescent-specific sleep intervention (Clarke & Harvey, 2012). 

óThe Sleeping Better Programmeô (Orchard et al., 2020) is a brief low intensity sleep 

intervention designed to treat insomnia in adolescents age 11-18 with common mental 

health difficulties. The intervention uses the key elements of CBT-I, focusing primarily on 

behavioural components, and has relevant adaptations for adolescents. The Sleeping Better 

Programme includes an initial planning session followed by four subsequent treatment 

sessions over a period of six weeks and the parent or carer is involved at each stage. The 

Sleeping Better Programme has previously been tested within a single-participant case 

study, who showed improvements in both sleep and mental health outcomes (Orchard et 

al., 2020). However, this was conducted in a clinical setting, with one young person, 

therefore generalising the results to a wider population is difficult. Additionally, sleep-

related thought processes involved in insomnia were not measured pre-post intervention.  
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Aims 

The planned aim for this project was to investigate the feasibility of recruiting and 

conducting a brief sleep-based intervention in a sample of adolescents attending schools or 

colleges in the East of England. A secondary aim was to increase the evidence base by 

using The Sleeping Better Programme with a larger number of participants. Our aims were 

guided by feasibil ity outcomes outlined by Bowen and colleagues (2009) and the 

CONSORT (Consolidated Standards of Reporting Trials; Eldridge et al., 2016) guidelines: 

1. Acceptability: do young people like the sleeping better programme? What was 

the percentage of participants who stated that they were motivated to engage in 

sleep rescheduling as measured by the feedback form? What areas did 

participants find most and least helpful in the intervention? What was the 

percentage of attendance to the intervention sessions? What percentage of 

participants dropped out of the sleep intervention? On the feedback form did 

participants or their parents suggest any changes to the intervention? 

2. Practicality: Were we able to recruit schools who were interested in taking part 

in the study? What were the barriers to recruitment of schools and participants?  

3. Implementation: What proportion of young people stated that they were 

interested in being screened for Stage 2 (The Sleeping Better Programme) as 

measured by a question on the demographics form in Stage 1? What percentage 

of parents opted their children out of the study? 

4. Demand: is there a need for sleep interventions for young people in schools? 

Do young people want help with their sleep? What percentage of participants 

were eligible and wanted to take part in the study? What percentage of 

participants were excluded from Stage 2? 

5. Adherence: do young people complete each session? 
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6. Limited Efficacy Testing (exploration of session-by-session outcomes and pre- 

and post-effect sizes): are there changes in mental health and sleep-related 

thought processes pre- and post-intervention?  

Methods 

Design  

The design was planned to be a pre-post feasibility study delivering the Sleeping 

Better Programme (Appendix M) within the community. Quantitative data was planned to 

be collected and compared within groups.  

Participants  

The inclusion criteria for Stage 2 were as follows: adolescents aged 11-18 attending 

a state school/college/sixth form; a score >5 on the Pittsburgh Sleep Quality Index (PSQI) 

as this has been cited as the threshold for insomnia (Buysse et al., 1989); a score >8 on the 

Insomnia Severity Index (ISI) as this indicates ósubthreshold insomniaô, and still refers to 

disrupted sleep (Bastien et al., 2001); answered Yes to ñWould you like some help with 

your sleep?ò at Stage 1 (as identified from the demographics questionnaire). The exclusion 

criteria for Stage 2 were: currently undergoing any form of psychological therapy to 

improve sleep; currently taking prescribed or over the counter medication to improve 

sleep. 

Measures 

Details of the measures obtained during Stage 1 and planned for Stage 2 are 

presented below. The second author of the empirical research project (HC) focused on the 

mental health measures. Importantly to note, a measure of chronotype was planned to be 

administered at Stage 2 (The Sleeping Better Programme), given the circadian shift 

adolescents experience during puberty, and the preference for waking and going to bed 

later in this population (Carskadon, 2011; Roanneberg et al., 2004). óThe Reduced 

Morningness-Eveningness Questionnaireô (RMEQ; Danielsson et al., 2019) was planned to 
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be collected prior to Stage 2. This 5-item scale is a reduced version of the óMorningness-

Eveningness Questionnaireô (MEQ) which is the most widely used questionnaire 

measuring chronotype (Horne & Östberg, 1976). The RMEQ questionnaire has adequate 

validity in adolescents (Danielsson et al., 2019). The full MEQ has higher reliability and 

validity (Horne & Östberg, 1976), however we were mindful of the time burden of the 

questionnaires on adolescents. The RMEQ can be found in Appendix Q. 

Demographic Information 

¶ Participantôs name, age, gender, ethnicity, school, and year group 

¶ Participantôs phone number and email address 

¶ For Stage 2, participants planned to be asked to provide a parent or carerôs 

name, contact details and address 

Stage One 

¶ Sleep: Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) and 

Insomnia Severity Index (ISI; Bastien et al., 2001) 

¶ Thought-Processes: Glasgow Sleep Effort Scale (GSES; Broomfield & 

Espie, 2005), Dysfunctional Beliefs about Sleep Questionnaire for use with 

Children (DBAS-C10; Blunden et al., 2013) and Sleep Anticipatory 

Anxiety Questionnaire (SAAQ-Adolescent version; Bootzin et al., 1994) 

¶ Mental Health: Short Warwick Edinburgh Mental Wellbeing Scale 

(SWEMWBS; Tennant et al., 2007) and Revised Child Anxiety and 

Depression Scale (RCADS; Chorpita et al., 2000) 

Stage Two 

¶ A sleep diary entry each day. The Consensus sleep diary was opted for as 

this has been found to be the ógold standardô measure of subjective sleep 

(Carney et al., 2012) 
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¶ The Reduced Morningness-Eveningness Questionnaire (Danielsson et al., 

2019) 

¶ Outcome Rating Scale (ORS; Duncan & Miller, 2000)  

¶ Feedback form after the intervention 

¶ Parent-rated RCADS (Ebesutani et al., 2011) and a parent feedback form 

Initial  Proposed Procedure 

The diagram presented in Figure 1 outlines the full planned procedure for the two 

stages of the empirical research project. This accounts for the procedure for those under 16 

given we had initially planned to recruit younger adolescents.  
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Figure 1 

Full planned procedure flowchart for Stage 1 and 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stage 1 ï Sleep 

Survey 

 

The school senior leadership team will be contacted via email, letter and phone to provide a brief 

overview of our research study and request permission to recruit students from their schools. 

 

If schools are interested in participating, the researchers will explain the aims of the study. and 

request permission to give information to their students via the schoolôs preferred methods. We 

will offer schools a meeting with the researchers and staff team to discuss the study, participation, 

to provide participant information sheets and answer questions. Alternatively, school staff can give 

their students participant information sheets directly or advertise the study through posters on 

notice boards or via email. Plans for recruitment will be finalised in collaboration with the school. 

Data collection 
Approx. 1-hour face-to-face screening in schools 

1. Researchers will talk through the Stage 1 participant information sheets to ensure participants 

understand what the study involves 

2. Researchers will gain written informed consent for Stage 1 by participant 

3. Participants will complete a demographics sheet (including a question asking, ñWould you like 
some help with your sleep?ò). If participants would like help with their sleep, they will be asked, 

regardless of age, to provide parental contact information (for Stage 2 purposes) 

4. The Sleep Survey will be administered: PSQI & ISI (sleep), SAAQ, DBAS, GSES (sleep-related 

thought processes) and RCADS & SWEMWBS (mental health & wellbeing measures) 

5. A brief signposting Stage 1 Debrief Sheet will be provided after completion 

6. If any issues relating to risk (such as self-harm or suicidal thoughts) arise during Stage 1, this will 

be safely managed in line with our risk procedure 

Recruitment  

Stage 1 participant information sheets and 

Stage 1 Parent participant information 

sheets will be circulated to all potential 

participants via their schoolsô preferred 

method with a parental opt-out form 

attached. 

 

Young person 11-15? 

 
Young person 16-18? 

 

Stage 1 participant 

information sheets will be 

circulated to all potential 

participants via their 

schoolsô preferred method. 

 

The parental opt-out form will give parents 

two weeks to opt their children out of 

taking part in Stage 1 by returning the form 

to the school. 

 

Preparation for data collection 
Researchers will screen out participants whose parents opted out of the study. 

Researchers will contact schools and participants/parents (via their preferred method 

of communication) to arrange a time for data collection. 

 

Consent process 

Those who were not opted out of taking 

part in the study will be able to take part in 

Stage 1. 

Participants will be able to 

self-consent to take part in 

Stage 1 by completing a 

consent form. 
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Baseline session 

1:1 face-to-face with adolescent and/or parent (1 hour) at school 

1. Talk through Stage 2 information sheets with participant and parent 

2. Gain written informed consent for Stage 2 for both participant and parent 

3. Following a discussion, if participants screen positively for any sleep disorders other than 

insomnia they will be excluded from the study (e.g., sleep apnoea) and signposted to their GP 

for support if required. Additionally, participants will be excluded if they are currently 

receiving any other treatment for their sleep or mental health 

4. A risk assessment will be conducted; if a participant is indicating risk such as suicidal ideation 

or self-harm that is not manageable within this low intensity intervention then they will be 

excluded from the study and signposted to their GP and more appropriate support such as Child 

and Adolescent Mental Health Services 

Re-administer: 

5. Sleep measures: sleep (PSQI & ISI), thought processes (SAAQ, DBAS, GSES) and mental 

health measures (RCADS & SWEMWBS) 

Administer:  

6. Parents RCADS, The Reduced Morningness-Eveningness Questionnaire (RMEQ) 

Introduce:  

7. Sleep diary and request 1-week baseline sleep diary (via participants preferred method of 

completion; e.g. app based, paper-based or online via email) 

8. Ask if daily text reminders about sleep diary would be useful  

9. Book in future appointments and allow time for questions/concerns 

Stage 2 - Sleeping 

Better Programme 

Baseline  

Screen for eligibility to Stage 2 based on 

inclusion/exclusion criteria. 

¶ Invite eligible participants (those who meet screening criteria) and parents/carers to take part 

in Stage 2 via participants preferred method of contact (e.g., call, text, email, via 

schools/parents) 

¶ Send Stage 2 Parent & Participant Information Sheets (via email, letter, schools to provide 

etc) 

¶ Arrange baseline appointment (ideally with participant and parent, but if this is not feasible, 

arrange separate telephone contact with parent) and briefly discuss what study involves 

Preparation for baseline session 

A joint risk assessment will be carried out prior to this appointment by the researchers to ensure safe 

lone working conditions. If there are any concerns, on an individual basis an action plan will be 

developed in discussions with academic supervisors at the University of East Anglia to protect both the 

researchers and the participants. 
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Note. Participant Information Sheets can be found in appendices F, H and I; Consent 

Forms can be found in appendices G and I; Debrief Sheets can be found in appendix L; 

Parental Opt-Out forms can be found in appendix H. PSQI = Pittsburgh Sleep Quality 

Index; ISI = Insomnia Severity Index; SAAQ = Sleep Anticipatory Anxiety Questionnaire; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Session 1 

1:1 face-to-face with adolescent and/or parent (1 hour) 

Session outline 

Å Review sleep diary 

Å Sleeping Better Programme (including 

introduction to workbooks) 

Å Time for questions/concerns 

Å Set sleep diary 

Å Complete ORS 

Intervention 
Parents will be encouraged to attend all sessions alongside their 

child. If this is not possible, the researchers will be flexible and offer 

telephone contact at regular points during the intervention (after 

session 2, 4 and 5 preferably) 

 

Sessions 2 & 3 

Telephone call or skype with adolescent 

and/or parent (30 mins) 

Session outline 

Å Review sleep diary, check 

progress with intervention & 

support with any difficulties 

experienced (including time 

for questions/concerns) 

Å Set sleep diary 

Å Complete ORS 

Session 4 

Telephone call or skype with 

adolescent and/or parent (30 mins) 

Session outline 

Å Review sleep diary, 

review goals & relapse 

prevention (including 

time for 

questions/concerns) 

Å Set sleep diary 

Å Complete ORS 

Session 5 (follow up)  

1:1 face-to-face with adolescent and/or 

parent (1 hour) 

Session outline 

Å Review sleep diary 

Å Re-administer: PSQI & ISI, 

SAAQ, DBAS, GSES, RCADS 

& SWEMWBS, Parents 

RCADS, ORS 

Å Parents and young person 

complete: Young person & 

parent feedback form 

Å Debrief ï provide Stage 2 debrief 

sheet 

Å Questions/concerns 
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DBAS = Dysfunctional Beliefs and Attitudes About Sleep Scale; GSES = Glasgow Sleep 

Effort Scale; RCADS = Revised Child Anxiety and Depression Scale; SWEMWBS = 

Short Warwick Edinburgh Mental Wellbeing Scale; ORS = Outcome Rating Scale; PIS = 

Participant Information Sheets. For those not eligible to participate after Stage 1, guidance 

on psychoeducation and self-help resources for adolescent mental health was provided as 

required to school pastoral teams. The risk procedure is discussed in the following section.  

Additional Ethical Considerations 

The purpose of this section is to outline additional ethical considerations for both 

Stage 1 and Stage 2 of the empirical research project. Detail is provided in terms of the 

óopt-outô process and the full risk procedure.  

Opt-out Process   

For those under 16 years old, Stage 1 planned to involve an óopt-outô process 

whereby parents were given two weeks to opt their child out of being involved in the study 

by ticking a box on the Parental Opt-Out form (Appendix H), signing, and returning it to 

the school (via email/post). This method of obtaining parental consent is often used when 

collecting survey data in schools and is more practical when recruiting a large sample size, 

where gaining consent from each individual parent would be difficult and time consuming. 

This was felt an appropriate methodology as participants were not from a clinical 

population and the research involved completing questionnaires which were not likely to 

cause distress. Additionally, the participants were of an age where they could understand 

the study information and assent could be reasonably assumed. It was planned for liaison 

to be had with schools regarding the best contact method to ensure that all parents received 

and read the relevant documents for the study and had the opportunity to opt their child out 

should they wish to in the easiest way possible.  

If for any reason the parent did not receive or read the opt-out information and their 

child completed the questionnaires, parents were planned to be welcomed to contact AS 
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and HC to withdraw their childôs data from the study. They were also planned to be 

welcomed to contact the researchers directly should they wish to complain, and if they 

wished to pursue a formal complaint, we planned to direct them to the head of department. 

The process for this was clearly outlined on the information sheet. Given no participants 

were under 16 years old, this process did not occur. 

Risk Issues and Risk Procedure 

It was not expected that this research would lead to risk of harm or distress, as the 

study was designed to provide a psychological intervention to improve sleep, and thus 

reduce distress. It was possible that participants may have found it difficult completing 

questionnaires and talking about their sleep and feelings, but this was planned to be 

managed by the researchers and their supervisors (Clinical Psychologists) who are trained 

in dealing with such situations. Prior to the study, participant information sheets and 

consent forms (for Stage 1 and 2) made it clear that any concerns that are identified which 

may put them at risk to themselves or others, would be followed up with a named person at 

their school and/or their parent, as a duty of care.  

It was possible that during the study, the researchers could become aware of risks 

to participants (such as self-harm, suicidal ideation, and other safeguarding concerns). If 

these risks were identified, clear procedures had been considered to manage this. 

At Stage 1:  

¶ If participants scored above a certain level on the mental health and sleep measures 

(e.g., scoring above the clinical threshold on an RCADS subscale) or highlighted 

any risk issues (e.g., suicidal ideation or self-harm), the schoolôs named pastoral 

care staff (or similar) was notified so that they could offer or signpost students to 

appropriate support. This was done in line with the schools specific safeguarding 

and risk policies. 
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¶ For all participants, regardless of age, their parent/carer was notified via the contact 

details collected in the demographic information sheet, or if this was not provided, 

teachers were asked to inform the parents. 

At Stage 2: 

¶ Prior to the intervention, and once consent was obtained, it was planned for a letter 

to be sent to schools notifying them of the participantôs involvement in the study 

and explaining that a named person at the school would be notified if any risk 

issues arose. 

¶ A risk assessment would have been conducted to assess for suicidal ideation, 

suicidal behaviours, and self-harm at the start of the intervention and at each 

session. 

¶ A safety plan would have been drawn up in all cases if the young person expressed 

any level of self-harm or suicidal ideation. The safety plan was due to include 

anonymous helplines such as the Samaritans, and named adult contacts in the 

young personôs life, as well as practical strategies. This was planned to be shared 

with the parent/carer. 

¶ If a participant presented with significant suicidal ideation, plans or intent to act 

upon the thoughts, or moderate to severe self-harm behaviours, they would have 

been excluded from the study and the intervention will cease. Those participants 

and their parents would be signposted to their GP to receive more appropriate 

support (such as Child & Adolescent Mental Health Service input). This was 

planned to be a low intensity intervention with minimal input, therefore significant 

risk issues were thought to be best managed with a more intensive intervention. 

¶ If the participant expressed that they were an immediate risk to themselves we 

planned to speak with the parents immediately and, if appropriate, encourage them 

to go to the closest Accident and Emergency service where they could be assessed 
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by someone from the mental health team. If this was not possible, the police would 

have been called to conduct a welfare check. 

¶ All  risk issues would have been discussed promptly in supervision with qualified 

clinical psychologists from the university. It was planned for there to be access to a 

qualified psychologist whenever contact was had with a participant, and they would 

be contactable for any urgent risk discussions. 

¶ Appointments would have been offered in the participantôs school (school 

permitting) or at the University of East Anglia (UEA). As some appointments could 

have been after school/university finish times this could have involved some lone 

working and therefore, additional procedures would be followed to protect the 

safety of the participants, and the researchers.  

¶ Lone working policies outlined by the Trust and UEA would have been adhered to 

and Buddy System Guidelines to be followed. At all times, a staff member or 

colleague (as well as research supervisors) would have been aware of the timings 

and location of visits, and the researchers would always have access to a mobile 

phone with a point of contact available to them. Researchers would have passed 

details of the visit to their buddy on the day of the appointment.  

Risk issues and the risk procedure were discussed with the schools who took part. 

Input was gained from a school nurse for their considerations regarding risk. The school 

nurse advised the importance of being clear about confidentiality with the young person 

and parent (e.g., needing to share information with parent/school if risk issues arise) and 

they were pleased this was made explicit in our proposed information sheets.  

Planned Analyses  

This section outlines the planned analyses (pre-post change) of the measures 

planned to be collected for Stage 2. It was anticipated the results of any pre-post change for 

the intervention should be interpreted with caution if there was a small sample size.  
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Session by Session Outcomes 

The ORS scores would have been visually inspected for changes between each 

session. Effect sizes planned to be calculated to assess for improvement over the course of 

the intervention. 

Sleep Outcomes 

Effect sizes change from pre to post intervention on the: 

¶ PSQI: total scores  

¶ ISI: total scores 

¶ Sleep diary: sleep efficiency, sleep onset latency and total time asleep 

Mental Health Outcomes 

Effect size change from pre to post intervention on the (for author HCôs project only): 

¶ Total SWEMWBS scores 

¶ RCADS and RCADS-P total anxiety score  

¶ RCADS and RCADS-P anxiety subscales  

¶ RCADS and RCADS-P depression subscales 

Sleep-Related Thought Processes Outcomes 

Effect size change from pre to post intervention on the: 

¶ GSES total score 

¶ DBAS-C10 total score 

¶ SAAQ-A total score and three subscales (somatic, sleep cognitions and 

planning and rehearsal) 

Screening Survey Data 

The point prevalence of insomnia in the sample was planned to be calculated as 

measured by scoring above five on the PSQI (threshold for poor sleep quality; Buysse et 

al., 1989) and above eight on the ISI (subthreshold for insomnia; Bastien et al., 2001).  
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Sample Size Considerations and Recruitment Challenges 

This section outlines the full sample size considerations, power calculation and 

recruitment challenges for the empirical research project.  

Initially, the empirical research project was planned as a feasibility study, therefore 

considerations for sample size were originally based on this. Research indicates there is no 

agreed consensus on a suitable sample size to use in feasibility studies, but it is important 

that the sample is ñlarge enough to provide useful information about the aspects that are 

being assessed for feasibilityò (Thabane et al., 2010). Research has suggested for pilot and 

feasibility studies, a sample of 30 is appropriate (Browne, 1995; Lancaster et al., 2004; 

Hertzog, 2008). Therefore, a sample of 30 was aimed for, which would mean the main 

author AS and second author on the empirical project (HC) would divide participants to 

conduct the Sleeping Better programme (i.e., 15 participants each). The initial 

screening/recruitment phase (Stage 1) was utilised to ensure there were enough participants 

who would be eligible to take part in the intervention. The prevalence rate of insomnia in 

adolescents was considered given the initial inclusion criteria was to include participants 

with symptoms of insomnia and poor sleep quality. Point prevalence rates of insomnia 

symptoms in adolescents vary in epidemiological research, ranging from 13.6%-40% 

(Hysing et al., 2013; Chung et al., 2012). Therefore, to ensure there were enough 

participants with insomnia symptoms for Stage 2 (n = 30), recruitment was planned to be 

conducted with up to five schools/colleges aiming for between 200-300 participants. 

However, the exact number for screening at Stage 1 planned to be dependent on 

prevalence, uptake, and resource.  

Unfortunately, there were several issues with recruitment meaning the empirical 

project did not achieve the sample size aimed for. Recruitment for Stage 1 was planned to 

finish early (ideally April -May 2020), given the second part of the study. Initially, a school 

nurse was the gatekeeper for the project, and they had planned to link the study in with 
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schools in the East of England (December 2019 ï March 2020). However, there was an 

unforeseen event which meant the school nurse was no longer able to support the study 

(March 2020).  

A decision was then made to contact schools (n = 5) directly in the local area. 

Three of these schools responded. One of these fell through, meaning there were two 

schools to recruit from. Given a strong link was made with a teacher at one of these 

schools, and given they had many students (n = 1955 in 2018/9 academic year), a decision 

was made to widen recruitment throughout this school. The teacher involved sent emails to 

the entire staff team updating of the study and asking for further recruitment possibilities 

(February 2020). However, only one other teacher responded. This meant data was 

collected (face-to-face) across two schools, during three visits (January ï March 2020).    

On the 23rd March 2020 a national lockdown was declared as a result of the 

COVID-19 pandemic. Ethical approval was initially only gained for face-to-face 

recruitment, therefore the study needed to gain approval to recruit online. This meant an 

online survey for the study was created, the ethics application was amended and awaited 

confirmation (May 2020; Appendix O). At this point, we were still considering completing 

the second stage of the study. After ethics approval was granted to move the study to 

online recruitment, a decision was made to use the links already developed with the two 

schools. Permission was requested from these two schools to circulate the study online via 

the weekly school bulletin (May 2020). Only one school agreed to this. Teachers took 

longer to reply during the onset of the pandemic, possibly due to the unprecedented 

changes and challenges. When they did make contact, they informed they anticipated the 

uptake would be low given the impact of the pandemic, and school holidays were 

approaching.  

Given these challenges, a decision was made for the projects aims, and scope to 

change from a feasibility study to a study exploring relationships between sleep variables 
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based on the data already collected at Stage 1 and planned to continue to collect via online 

surveys (July 2020). An a priori sample size calculation using G*Power (Version 3.1) was 

then computed. This indicated a sample size of 82 to detect a medium effect (r = .3) with 

80% power for a two-tailed correlation. Unfortunately, only three participants completed 

the survey online during May-September 2020. A decision was made to conclude 

recruitment in September 2020, given time constraints on the doctorate course. Therefore, 

the sample size was not achieved.  
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Chapter 7. Additional Chapter: Preliminary Feasibility Results 

 

 The purpose of this chapter is to present preliminary feasibility results from the 

empirical paper and a brief discussion on the findings.  

Feasibility Data 

Practicality 

 Initial recruitment planning involved identifying local professionals to connect 

with who were involved or worked with schools locally. A school nurse who worked 

across five areas in the East of England acted as the gatekeeper for the ethics approval. 

Unfortunately, recruitment was not successful from any of these areas despite attempts 

made on several occasions. This was primarily due to the following reasons: 1) when 

recruitment commenced in December 2020, students were due to have their Christmas 

break 2) in January 2020, students had upcoming exams 3) in March 2020 the COVID-19 

pandemic meant there were closures of schools. Additionally, one school the school nurse 

had identified was a private school, which did not meet our inclusion criteria. 

At this point, a decision was made to contact five schools and colleges directly. If 

there was a research department within the team, this contact was used alongside the 

generic school email address provided on school websites. Of these schools contacted, 

three responded to enquiries. The first (School 1) was a large sixth form college in a large 

town location, which catered for students who were completing their A-Levels and other 

courses. The second (School 2) was a small college in a rural area which catered for 

students who were often resitting their GCSEôs and the college courses offered were 

practical in nature (such as beauty, computer gaming, woodwork). The third (School 3) 

was a large college in a large town centre location which catered for similar students as just 

listed.  
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Of these three schools, there was successful recruitment from Schools 1 and 2. The 

teacher who responded to enquiries from School 1 had a particular interest in sleep, 

lifestyle, and mental health research. Most participants were recruited from this school. 

Two phone conversations were arranged initially with the teacher from School 1 to discuss 

the process of recruitment. The preferred method for this school was to administer the 

questionnaires during a lesson. Fortunately, the topic of óSleepô was on the current 

curriculum for this schoolsô lessons. All students from this school were studying a sports 

related qualification. School 2 made contact only via email to discuss the process of 

recruitment. The preferred method for this school was to administer the questionnaires 

during a lesson also. Students at this school required slightly more support with completion 

of the questionnaires in terms of understanding the questions and took longer to complete. 

Several students at this school had some additional needs including learning difficulties. 

School 3 made initial contact via telephone and email, but unfortunately due to timings and 

the impact of COVID-19, it was not possible to recruit from here.  

When the project was distributed online (during May ï September 2020) as a result 

of the COVID-19 pandemic, only three participants completed questionnaires. 

Demand 

There were 66 participants who consented to and completed the questionnaires. 

However, one participant was excluded from the main analysis due to being outside of the 

age range (under 16). This was not in line with our ethics approval; however, it was an 

unforeseen circumstance (they were present within a teaching session where researchers 

were informed all students were Year 13) and was addressed as soon as this was realised 

during scoring of the surveys. As per the risk protocol, the teacher at this young personôs 

school was informed and parents contacted accordingly. As identified from the 

demographicôs questionnaire, 33 participants (51%) reported they would be interested in 

taking part in the sleep intervention (Stage 2).  
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Implementation 

The initial inclusion criteria for taking part in the Stage 2 intervention was young 

people who obtained a PSQI total score of more than five and an ISI total score of eight or 

more, and who had self-reported wanting help for their sleep. Based on these criteria, 13 

(20%) were eligible for Stage 2. In March 2020, eight of these eligible participants were 

approached via email offering to engage in Stage 2. The additional five participants had 

either not provided contact details or the contact details provided were not accessible. 

Therefore, teachers were informed of these five participants to check if they did want to 

take part, and to request contact details if so. None of these participants responded to the 

email invitation. The researchers had plans to follow up via telephone, however the 

COVID-19 March lockdown occurred meaning schools closed. Therefore, it was no longer 

feasible to offer the intervention as ethics approval had only been granted to conduct this 

face-to-face and there were several challenges identified with attempting to move to online 

delivery. This included concerns that usual routines, including sleep would be disrupted 

during this time and therefore our results may not be representative of adolescentsô usual 

sleep disturbance. Undoubtably, teachers and students were facing unprecedented stress in 

relation to adaptions needed for home schooling. Schools were contacted to inform of the 

pause in our study whilst ethical amendments were sought, and to update their students, 

and we ensured to keep updated on any changes. 

Discussion 

 Of the five schools who were contacted, three were interested in taking part in our 

study, and 51% of the participants who completed the questionnaires were interested in 

taking part in the intervention. Similarly, teachers who were contacted all expressed 

enthusiasm for the need for this type of support for their students in schools. This provides 

evidence to suggest there was some demand by teachers and students for students to 

receive a sleep intervention in schools. 
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Practically, schools responded best to proactive engagement using telephone and 

email methods, and face-to-face contact. They also preferred (where possible) for the 

recruitment phase to be completed during a timetabled lesson face-to-face, as they felt this 

would improve concentration and motivation by the students, and it supported their current 

teaching curriculum. Liaison with schools was important to decide the appropriate method 

of recruitment based on the needs of their individual school.  

After liaison with schools about the impact of COVID-19, only one school were 

agreeable to Stage 1 being completed online. The survey was distributed online at this 

school via a generic communications email in May 2020. At our planned recruitment end 

date in September 2020, there were only three responses returned. This could possibly be 

attributed to the COVID-19 pandemic, the method of distribution via online survey (e.g., 

not having the same motivation and support from the teachers as when the survey was 

completed face-to-face in lessons), and given it was mainly school holidays during this 

time. It was also not clear how many students read the generic communications email.  

Positively, 51% of participants stated they would be interested in taking part in the 

Sleeping Better Programme. Our original inclusion criteria were to offer a sleep 

intervention to young people who wanted help for their sleep and had subthreshold 

insomnia symptoms and poor sleep quality (n = 13). However, given half of the sample 

expressed interest, adolescents may wish to engage with a brief sleep intervention, 

regardless of their current insomnia symptoms. This has clinical relevance as through 

offering interventions in schools, it could be possible offer support to those who are not 

reaching the thresholds of CAMHS (Children and Adolescent Mental Health Services), 

whilst supporting our local CAMHS who are currently over-stretched. Additionally, this 

interest supports the suggestion that young people may rather seek help for sleep problems, 

compared to therapies targeting diagnoses such as depression and anxiety, as they are 

perceived as less stigmatizing (Blake et al., 2017).  
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As it was not feasible to conduct Stage 2 of the study in the time permitted, an 

unanswered question relating to the feasibility of adherence, implementation and 

acceptability of a brief sleep intervention delivered in schools remains. Given the impact of 

the COVID-19 pandemic, future research into brief sleep interventions in schools could 

explore the efficacy of conducting these remotely.  

Finally, given the schools involved were committed, passionate and supported our 

research, the researchers developed a 40-minute webinar which focused on simple 

psychoeducation and tips to improve sleep based on psychological theory and strategies 

from CBT-I. This was distributed to the schools who took part in our research. However, 

the delivery of the webinar was pre-recorded and then distributed, which meant it was not 

possible for participants to have active engagement with the presentation as questions and 

answers could not be facilitated. Secondly, there is a lack of knowledge of how widely the 

presentation was disseminated, and no formal feedback was obtained for the webinar, 

therefore it remains unclear if the presentation was beneficial. Additionally, the researchers 

conducting the webinar needed to adapt and learn how to deliver therapeutic strategies 

remotely. Despite these challenges, the webinar could be an approach adopted in the 

current context of the COVID-19 pandemic whereby standardised information can be 

shared widely.  

Conclusions 

Our preliminary feasibility findings provide some evidence to suggest (a) students 

may be interested in participating in sleep interventions delivered in schools (b) there can 

be some barriers (school terms time, recruiting online) and facilitators (proactive 

engagement with teachers, recruiting during stages of relevant curriculum) of recruiting 

participants from schools. There remains a key unanswered question surrounding the 

feasibility of implementing sleep interventions in schools. Future research would also 
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benefit from exploring the feasibility and efficacy of delivering remote sleep interventions 

in community settings. 
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Chapter 8. Discussion and Critical Appraisal 

 

Overview of Chapter 

 This final chapter summarises and integrates the main findings from the meta-

analysis and empirical research project. A critical evaluation with strengths and limitations 

is presented, including clinical implications and suggestions for future research. Overall 

reflections are discussed, and a summarising conclusion of the entire thesis portfolio is 

reported.  

Main Findings 

Meta-analysis 

 The meta-analysis presented within this thesis portfolio firstly aimed to investigate 

whether non-pharmacological sleep interventions change anxiety symptoms immediately 

post-intervention. Secondly, the review aimed to investigate whether non-pharmacological 

sleep interventions change sleep-related thought processes immediately post-intervention. 

The following research questions aimed to be addressed: 

1. Do non-pharmacological sleep interventions aimed at improving sleep change 

anxiety symptoms? 

c. Do non-pharmacological sleep interventions aimed at improving sleep change 

anxiety symptoms for individuals with additional physical health difficulties? 

d. Do non-pharmacological sleep interventions aimed at improving sleep change 

anxiety symptoms for individuals with additional mental health difficulties? 

2. Do non-pharmacological sleep interventions aimed at improving sleep change 

sleep-related thought processes? 

The overall meta-analysis (RQ1) aimed to identify all Randomised Control Trials 

(RCTs) of non-pharmacological sleep interventions which reported anxiety symptoms as a 

primary or secondary outcome measure collected at immediate post-intervention. Effect 
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sizes were pooled into a random-effects meta-analysis model which statistically 

synthesised results of all included studies. Two subgroup analyses were conducted to 

investigate (a) whether there was an elevated effect size in participants with additional 

mental health difficulties, (b) whether there was an elevated effect size in participants from 

a physical health population. A secondary meta-analysis (RQ2) was conducted on studies 

which had reported a sleep-related thought process measure. An overall quality checklist 

was conducted to assess the methodological quality of the studies. 

 The overall meta-analysis (RQ1) found a small to moderate effect indicating non-

pharmacological sleep interventions reduce anxiety symptoms at immediate post-

intervention. Subgroup analyses found a moderate effect of non-pharmacological sleep 

interventions reducing anxiety symptoms in participants with physical health difficulties 

and in participants with mental health difficulties. These findings suggest non-

pharmacological sleep interventions may have slightly more benefits on anxiety symptoms 

for those with mental or physical health difficulties. However, there were less studies 

within these analyses, which could have contributed to the larger effect size. This should 

be considered when interpreting these results.  

Ten studies included a sleep-related thought process measure, eight of which used 

the Dysfunctional Beliefs and Attitudes About Sleep scale. A secondary meta-analysis 

found a large effect of non-pharmacological sleep interventions reducing maladaptive 

sleep-related thoughts immediately post-intervention.  

Strengths. The meta-analysis presented within this thesis portfolio is the first to 

explore the effect of non-pharmacological sleep interventions on anxiety symptoms, and 

sleep-related thought processes, therefore providing a unique contribution to the literature. 

A meta-analytic approach has advantages in that it is superior to narrative reports for 

systematic reviews and can statistically combine vast amounts of studies or trials (Fagard 

et al., 1996). The effect size found in the overall meta-analysis (RQ1) was similar to effect 
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sizes found in meta-analyses exploring the effect of CBT for anxiety on anxiety and 

anxiety-related disorders (Carpenter et al., 2018). Findings from Carpenter et al. (2018) 

demonstrated moderate placebo-controlled effects of CBT on target disorder symptoms , 

and small to moderate effects on other anxiety symptoms. This has clinical significance in 

that despite non-pharmacological sleep interventions not directly targeting anxiety, they 

can lead to improved anxiety symptoms, and this is comparable to therapy which directly 

targets anxiety. This could suggest non-pharmacological sleep interventions may be 

offered to individuals struggling with anxiety symptoms.  

The large effect size found on the secondary meta-analysis investigating effects on 

sleep-related thought processes (RQ2) adds to previous findings. For instance, another 

meta-analysis which specifically focused on CBT-I for dysfunctional beliefs and attitudes 

about sleep also found a large effect size (Thakral et al., 2020). Our findings provide 

further evidence to suggest other non-pharmacological sleep interventions may be effective 

at reducing unhelpful thoughts involved in the maintenance of insomnia. Our findings 

provide clear indications for future research through investigating the mechanisms by 

which treatment for sleep can improve anxiety: through reducing unhelpful sleep-related 

thoughts, does this in turn reduce anxiety? This could be explored through use of a 

mediational model investigating whether sleep-related thought processes mediate the 

relationship between anxiety and insomnia.  

The meta-analysis focused on RCTs only, which are considered the ógold standardô 

for effectiveness research (Hariton & Locascio, 2018). The large effect size found in the 

subgroup analysis on pre-sleep thoughts provides support for cognitive models of 

insomnia, and cognitive therapy for insomnia. The moderate effect size found in the 

subgroup analysis on physical health participants provides a novel contribution to the 

literature. This could have clinical implications for physical health settings, as well as 
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indicating the need for future sleep and anxiety intervention research to consider this 

population. 

The meta-analysis performed a robust and rigorous search of five different 

electronic databases. Additionally, a protocol was published in advance on PROSPERO 

and the meta-analysis was conducted in line with this. The findings extend upon a previous 

meta-analysis which explored the effect of CBT-I on anxiety symptoms (Belleville et al., 

2011), by including other treatments for sleep, limiting studies to RCTs, and ensuring 

studies which incorporated interventions that targeted anxiety were excluded. Therefore, 

our study provides a valuable contribution of the highest quality research available. 

Additionally, given our review ensured the studies included specifically focused on sleep-

targeted interventions with no anxiety intervention, this provides more confidence in the 

findings of the indirect effects of sleep interventions on anxiety symptoms.  

Finally, the meta-analysis conducted two sensitivity analyses, firstly with low 

quality studies removed, and secondly with two outliers removed. Bown and Sutton (2010) 

highlight ña sensitivity analysis is an important part of a meta-analysis as it aims to 

determine the robustness of the observed outcomes to the assumptions made in performing 

the analysisò. Yet often in meta-analyses, these are not performed (Bown & Sutton, 2010). 

Given the overall effect size (g) only marginally changed (from g = -0.38 to g = -0.37; -

0.36 respectively), this suggests the results of our review can be interpreted with 

confidence.  

Limitations . There were moderate rates of heterogeneity across the overall meta-

analysis. This may be attributed to a combination of clinical (differences in participants, 

interventions, or outcomes), methodological (differences in study design and bias), and 

statistical differences (including variation in intervention effects or results). The two 

subgroup analyses conducted aimed to explore possible sources of heterogeneity, 

particularly in relation to possible participant differences. When these subgroups were 
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conducted (physical health and mental health participants), the heterogeneity significantly 

reduced. This could suggest participant differences may partly explain the heterogeneity 

found in the overall meta-analysis. However, there were small numbers included within the 

two subgroups, meaning these results should be interpreted with caution. Additionally, 

research indicates adults who work shift patterns require frequent adjustments to their 

natural circadian rhythm which can lead to excessive fatigue, insomnia, and depression 

(Richter et al., 2016). Notably, studies included in the meta-analysis did not always report 

the participants occupation, or if the participant worked shift patterns, therefore this was 

not considered. However, this could have also been a possible factor accounting for 

heterogeneity.  

Despite the measures of anxiety included in the meta-analysis having good 

psychometric properties, there was variability in the questionnaires. This included 

differences in length (from 2 items in the GAD-2 to 7 items in the HADS-A) and 

differences regarding the concept of anxiety measured (e.g., state versus trait anxiety). 

Moreover, the meta-analysis employed a random-effects model (rather than a fixed-effect 

model) as this assumes the effects being estimated in the different studies are not identical 

but follow some distribution, therefore assuming some level of heterogeneity between the 

individual studies (Bown & Sutton, 2010). Additionally, it must be noted that is common 

for high levels of heterogeneity to be found in meta-analyses, particularly psychological 

intervention studies (Kriston, 2013) where it is often difficult to control for individual 

differences, blind participants to interventions, and due to differing intervention trial 

designs.   

Importantly to note, the quality checklist used in this review was challenging to 

implement, which has been found in recent research (Minozzi et al., 2020). Further the tool 

does not allow for multiple outcomes to be assessed for quality, therefore additional 

measures (such as sleep) were not assessed. Further, the tool is highly conservative where 
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if one domain obtained a ósome concernô score in one area, this impacted the total óoverall 

biasô for that study. All efforts were made to find registered trial protocols for each 

individual study for quality assessment purposes, given these outline key information 

required for quality assessment such as statistical analyses plans. However, for some 

studies these were not readily available.  

 Whilst the meta-analysis involved a thorough search of RCTs using five databases 

and screening references, no grey literature was sought, therefore some unpublished data 

may not have been included. This was primarily due to the time constraints involved on the 

doctoral course. Additionally, the hierarchy used to choose the included intervention arm 

within the meta-analysis may have led to some data not being captured (e.g., not capturing 

óless evidence-basedô CBT-I components such as Cognitive Therapy). Rather than using a 

hierarchy, a pooled effect size could have been computed statistically to provide an overall 

effect of combined sleep interventions. 

Finally, additional subgroup analyses were planned to be conducted if there were 

sufficient studies. However, given most studies included in the meta-analysis were 

psychological interventions, it was not appropriate to conduct a subgroup analysis 

exploring the type of sleep intervention (e.g., psychological versus other sleep 

intervention). Studies included did not always report the profession of the facilitator, 

therefore a subgroup analysis was not conducted exploring the impact of type of profession 

(e.g., qualified therapist, student, trainee etc.). Furthermore, given there were only two 

studies which focused on children and adolescents in the overall meta-analysis, a subgroup 

analysis was not conducted on this population. Similarly, no studies within the secondary 

meta-analysis exploring the effects of sleep interventions on sleep-related thought 

processes included child or adolescent participants. These findings therefore indicated 

further exploration of sleep-related thought processes was needed in the child and 

adolescent population.  
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Empirical Research Project 

Findings from the meta-analysis found non-pharmacological sleep interventions 

significantly reduce unhelpful sleep-related thought processes involved in the maintenance 

of insomnia in adults. However, less was known about the presence and associations of 

these thought processes in adolescents. Therefore, unanswered questions remained 

including (1) are sleep-related thought processes which map onto cognitive models of 

insomnia in adults, related to poor sleep quality and insomnia severity in adolescents? The 

empirical research project which followed aimed to contribute to this gap in the literature.  

Sixty-five adolescents completed a sleep survey consisting of a demographics 

questionnaire, the Insomnia Severity Index (ISI), Pittsburgh Sleep Quality Index (PSQI), 

Glasgow Sleep Effort Scale (GSES), the Dysfunctional Beliefs and Attitudes about Sleep 

(DBAS-C10) and the Sleep Anticipatory Anxiety Questionnaire (SAAQ-A). Correlational 

analyses found subjective insomnia severity and sleep quality are associated with different 

sleep-related processes involved in the maintenance and development of insomnia, as has 

been found in the adult literature. More specifically, sleep effort and sleep anticipatory 

anxiety were associated most strongly with subjective insomnia severity, rather than 

subjective sleep quality.  

What is more, the meta-analysis presented in this portfolio found there was a 

significant lack of RCTs exploring non-pharmacological sleep interventions in adolescents. 

Therefore, unanswered questions remained including (1) do non-pharmacological 

interventions aimed at improving sleep change sleep-related thought processes in 

adolescents? Stage 2 of the empirical research project planned to contribute to this gap in 

the literature by identifying any pre-post changes in sleep-related thought processes after a 

brief psychological sleep intervention. This remains an unanswered research question as 

Stage 2 was not conducted, given the impact of the COVID-19 pandemic pertaining to the 

challenges of moving the study completely digitally and recruitment constraints. However, 
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the large effect size found in the meta-analysis in the subgroup analysis on sleep-related 

thought processes, combined with the associations found between insomnia severity and 

sleep-related thought processes in the empirical research project, has potential clinical 

implications. Adults and adolescents presenting with sleep difficulties or anxiety could be 

screened for co-related sleep thought processes, which may provide a less stigmatising 

initial clinical screening approach.  

Overall, findings from the empirical project suggest there may be similar processes 

involved in adolescents with sleep difficulties, as adults. However, there may be 

interacting biological, environmental, and social differences in adolescents which may be 

important to consider further. In early adolescence, bedtimes and wake times may be 

managed and in line with routines set by parents or carers. In later adolescence, young 

people may have more autonomy and responsibility over their sleep and other routines. 

This transition may be difficult for young people to adjust to. This could suggest the 

importance of considering the family system when supporting adolescents with sleep 

difficulties, which may be different for adults who are not so confined by othersô routines. 

This had been considered in the empirical project, where it was planned for the system 

around the young person to be part of the intervention. Additionally, given some of the 

intervention may have involved sleep restriction, it was felt important for parents to be 

aware of the psychological rationale for this, given this may mean adolescents would retire 

to bed later than usual.  

What is more, adolescents are restricted by early school start times. A term coined 

óSocial Jetlagô explains the misalignment between biological preferences and social 

schedules such as school (Wittman et al., 2009). As adolescentsô transition through 

puberty, they experience a shift in their circadian rhythm, therefore having a natural 

tendency for waking and going to bed later. Chronotypes refer to individual differences in 

the timing of circadian rhythms, with some people preferring to fall asleep and wake early 
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(ñmorning larksò), and others preferring a later schedule (ñnight owlsò; Wyatt & Cvengros, 

2012). This is important to consider, given age is a factor in determining individuals 

chronotype preference, with research finding teenagers prefer a later schedule (Roenneberg 

et al., 2004). Individuals with a late chronotype find it more difficult to adjust to social 

schedules, like early school start times. This is difficult given adolescents usually wake 

early during the week for school, but then often retire to bed late and wake late at the 

weekend to ócatch upô. When adjusting back to an early school start time after the 

weekend, this can leave adolescents feeling ógroggyô, like that of jetlag. 

Research continually has found the cost of this misalignment (late chronotype 

preference and early school start times) for adolescents is poorer school performance 

(Zerbini et al., 2017), poorer dietary behaviours (Arora & Taheri, 2015) and poorer mental 

health (Gulec et al., 2013). Adolescents chronotype preference should therefore be 

considered for any sleep intervention, particularly when considering elements of Cognitive 

Behavioural Therapy for Insomnia (CBT-I) such as sleep rescheduling which can 

temporarily increase daytime fatigue. The impact of chronotype was considered within the 

empirical research project, and ethical approval was gained to use a short, validated 

questionnaire, had the second stage of the study been completed. It may be important for 

any future sleep intervention research focused on adolescents and adults to measure 

chronotype, given there may be adjustments or considerations needed. Future sleep 

intervention research may also benefit from incorporating the family system, given 

individual differences within the system in terms of social schedules and chronotypes. 

Strengths. Research continues to be sparse in terms of investigating the underlying 

mechanisms involved in adolescent insomnia. This study provides a novel contribution to 

the literature by providing some evidence to suggest there are similar maintenance factors 

involved in adolescent insomnia as in models of insomnia in the adult literature. These 
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correlational findings provide a good starting position for future, larger research such as 

further investigations into understanding the interactions between the mechanisms.  

Schools that participated in the study were positive and felt sleep was an important, 

appropriate topic. The Wellbeing webinar which was distributed was highly appreciated. 

The project received Patient and Public Involvement prior to recruitment, and the 

information sheets gained positive feedback from adolescents, and they felt they were 

appropriate for their age range. Despite the sleep survey containing several measures, no 

participants gave feedback that this felt burdensome. Teachers also reflected on finding the 

survey prompted useful conversations about sleep within their classes. Positively, half of 

participants who completed the survey expressed they would be interested in receiving 

some support for their sleep, which provides some evidence to suggest students may be 

interested in taking part in a sleep intervention in schools. This interest could support the 

suggestion that young people may rather seek help for sleep problems, compared to 

therapies targeting diagnoses such as depression and anxiety, as they are perceived as less 

stigmatising (Blake et al., 2017). Despite Stage 2 of our project not being conducted, we 

meaningfully considered the measures we planned to use, the materials prepared for 

potential participants and time spent learning how to deliver the Sleeping Better 

Programme. Finally, we thoughtfully considered ethical issues, including possible risk 

issues, and ensured we had robust processes in place to manage a range of possible 

situations. 

Limitations.  The recruitment procedure involved initially using the gatekeeper 

school nurse who intended to link us in with the schools they covered and then contacting 

schools directly via email or telephone. However, in hindsight local authorities who 

oversee public schools could have been contacted, which may have led to a higher 

response rate of schools.  
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On March 23rd, 2020, schools and colleges in the UK were closed due to government 

restrictions as the COVID-19 pandemic deteriorated. Given several significant impacts 

related to COVID-19 (including requesting amendments to ethics, additional time needed 

to transfer survey questions online, less communication responses from teachers due to 

impact of the pandemic, delays in schools distributing questionnaires and less survey 

responses completed online), the sample that was aimed for in Stage 1 was not achieved. 

The total sample size of the project was relatively small, therefore results should be 

interpreted with this considered. There was low completion of surveys online, which could 

have been attributed to the COVID-19 pandemic, the school holidays approaching, or 

students not reading the news bulletin that the survey was distributed via (it was not clear 

how many students had seen the questionnaire).  

Despite no students reporting the sleep survey was time burdensome, it must be 

noted there were several questionnaires to be completed. Additionally, completion time 

varied between students, which could have been due to differing reading abilities or 

additional learning needs. Therefore, these individual differences could have been taken 

into further consideration, and adaptions to the survey made, as necessary. Although a 

sleep webinar was circulated to the schools who participated in our study, no formal 

feedback using self-report questionnaires was obtained, therefore it remains unclear if this 

was beneficial for students. Despite these limitations, the preliminary evidence provides 

further information into possible maintenance factors involved in adolescents with poor 

sleep.  

Additional Findings 

 Additional findings from the empirical research project found other positive 

correlations between subjective sleep and sleep-related thought processes which may be 

important to consider. A large correlation was found between subjective sleep latency 

(subscale on the PSQI) and insomnia severity. Similarly, a large correlation was found 

between subjective sleep latency and sleep effort. These findings may support previous 
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research which has found wakefulness in bed can lead to the development of other mental 

health problems, and internalising and externalising behaviours (Lovato & Gradisar, 2014; 

McMakin & Alfano, 2015). This may suggest adolescents could benefit from support in 

managing unhelpful thoughts during the wakefulness period when trying to get to sleep. 

This may be achieved through behavioural and cognitive components in CBT-I, for 

example, increasing the bed-sleep association by restricting time spent in bed awake 

worrying or ruminating.  

 Despite Stage 2 of the study not being conducted, there was some useful feasibility 

data reported. Of the adolescent sample, 51% (n = 33) reported they would be interested in 

a sleep intervention. Additionally, based on our original inclusion criteria (young person 

indicating they would like help for their sleep, and meeting threshold for PSQI, and 

subthreshold for ISI), 20% (n = 13) of the sample would have been eligible to take part in 

Stage 2. This suggests adolescents may wish to engage in a sleep intervention offered in 

schools. However, as discussed, it was not feasible to conduct Stage 2 of our study in the 

time permitted. Therefore, an unanswered question relating to the feasibility of 

implementation and acceptability of a brief sleep intervention delivered in schools remains.  

Clinical Implications  

 Findings from both projects discussed in this thesis portfolio have possible clinical 

implications regarding service delivery and development. In psychological services such as 

IAPT (Improving Access to Psychological Therapies), anxiety and depression are screened 

and treated. However, despite insomnia being a recognised symptom of depression, and 

having a bidirectional link with anxiety, it is not currently recognised as a ócondition 

managed by IAPTô in NICE guidance (National Institute of Clinical Excellence, 2011). 

Given the meta-analysis presented in this portfolio provides evidence to suggest through 

treating sleep problems, this could in turn improve anxiety symptoms, this shows the 

potential for screening and treating insomnia/sleep problems in such services. Further, this 
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could support guidance of the right intervention for people presenting with common mental 

health problems by including CBT-I which can be offered effectively in brief modalities 

(Orchard et al., 2020).  

Results from this meta-analysis suggest non-pharmacological sleep interventions 

can reduce unhelpful sleep related thought processes. Results from the empirical research 

project suggest sleep-related thought processes are associated with poorer sleep quality and 

increased insomnia severity in adolescents. These findings have implications for 

psychological and specialist sleep services including the possible need to screen for these 

thought processes in adults and adolescents. This could provide insight into possible 

maintenance factors underlying insomnia, which may be then targeted in therapy.  

National transformation plans have outlined different initiatives to support Children 

and Young Peopleôs mental health in the UK (The National Health Service Long-term 

Plan, 2019). This includes increasing the provision of mental health support in schools. 

The NHS has funded new Mental Health Support Teams working in schools and colleges, 

building on the support already available, which is being rolled out to between one-fifth 

and a quarter of the country by the end of 2023. The aims are to provide preventative and 

early intervention support, including better information sharing and the use of digital 

interventions, and to help moderate the need for specialist child and adolescent mental 

health services. The findings from the empirical research project whereby 51% of 

participants expressed interest in a sleep intervention and several of the sample met the 

threshold for subclinical insomnia, indicates a potential demand for sleep interventions in 

schools. Depending on resources, this could be through indirect training and support 

provided to teachers, or directly with students themselves.  

Importantly to consider, (most) data for the empirical research project and meta-

analysis were collected prior to the COVID-19 pandemic. Therefore, it remains unclear 

whether there may have been unique effects in relation to the impact of the pandemic 
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specifically. The uncertainties of the pandemic have undoubtably resulted in 

unprecedented stress and anxiety for many. Emerging cross-sectional research has found 

sleep disturbance was highly prevalent among paediatric healthcare workers, and sleep 

disturbance in these workers was independently associated with being an only child, 

exposure to COVID-19 patients and depression (Wang et al., 2020). Similarly, symptoms 

of anxiety and depression since the COVID-19 pandemic have been found to be 

significantly more common in younger people (aged <35 years) than in older people 

(Huang & Zhao, 2020). Higher levels of anxiety were also associated with the amount of 

time spent focussing on news, particularly information related to COVID 19 (Huang & 

Zhao). Further, research has found COVID-specific worries related to uncertainty are 

impacting sleep, including fear of catching coronavirus and fear about the future 

(Zvolensky et al., 2020). Given this impact on anxiety and sleep, it is important for 

services to consider and respond therapeutically through increased provision of screening 

(both anxiety and sleep problems) and interventions for sleep, offered via accessible means 

such as apps/online.  

Future Research 

Regarding the impact of non-pharmacological sleep interventions on anxiety 

symptoms, it would be important for future research to investigate combined sleep 

interventions which were excluded from the current meta-analysis, such as CBT for 

anxiety combined with CBT-I. This would provide insight into any additional changes in 

effect sizes for interventions which specifically targeted anxiety. This could be achieved 

through conducting meta-analyses comparing CBT-I vs CBT-I with additional anxiety-

related components. Given the elevated effect size found in the subgroup analysis on 

physical health, it could be beneficial to explore this further by focusing on specific 

physical health problems, such as cancer. It could also be beneficial to explore the efficacy 

of tailored sleep interventions within this population, such as interventions which consider 
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the physical illness impacts on sleep. It could also be beneficial to understand the 

effectiveness of combined CBT-I and anxiety interventions in this population. This could 

be achieved through RCTs or further meta-analyses. 

Given the impact of the COVID-19 pandemic, certain pre-sleep thoughts may be 

related to specific worries in relation to this. The órehearsal and planning cognitionsô 

subscale in the Sleep Anticipatory Anxiety Questionnaire (SAAQ) has been found to 

contribute to poor sleep in both adults and adolescents and focuses on worries not related 

to sleep (e.g., ñI worry about my schoolworkò). This supports findings from our empirical 

research project which found the planning/rehearsal subscale of the SAAQ was moderately 

associated with subjective insomnia severity. In the current climate, rehearsal and planning 

cognitions may relate to different worries including fear of uncertainty, fear of catching the 

virus, fear of going to work as a keyworker and fear of passing the virus to the elderly 

(Zvolensky et al., 2020). Future research could explore which COVID-related pre-sleep 

thoughts may be impacting poor sleep in adolescents and adults.  

Future research would also benefit from using the Glasgow Sleep Effort Scale in a 

larger sample of adolescents to determine the validity and reliability of this measure in this 

population. Future research may also need to re-observe in larger samples the associations 

found between different sleep-related thought process measures, given the small sample 

size in the empirical project.  

Reflections  

An overall reflection of this thesis portfolio is that it was an ambitious yet 

rewarding project to complete as part of clinical doctorate training. In the initial planning 

stages, it was anticipated it may not be feasible for the intervention (Stage 2) to be 

completed, yet this anticipation was primarily due to concerns about uptake from students 

or if students did not meet criteria for poor sleep quality. However, the hope that an 

intervention could still be offered was maintained even several months into the COVID-19 
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pandemic. In hindsight, it could have been beneficial to let go of the aim of the second part 

of the project earlier and put full effort into recruiting to possibly gain a larger sample size 

for cross-sectional data. Several meetings were held during the summer (2020) to discuss 

how and if there was a possibility of still conducting the intervention stage. This was going 

to require significant adaptions to materials, requests for software, and changes to our risk 

plan. What is more, teachers, parents, and students were facing significant stress in 

adapting to home schooling and learning online. Additionally, adolescents were facing 

disruptions to usual routines, and school provision was not well organised in the early 

stages of the pandemic. We discussed the huge impacts this would likely be having on 

sleep, and that possibly conducting a sleep intervention during this time may not be 

representative of a typical adolescent experience. At this point, we considered collecting 

more survey data, which could have provided an opportunity to compare ópre-COVIDô to 

ópost-COVIDô as two different groups, to decipher any differences in subjective sleep and 

sleep-related thought processes. However, this would have needed significant recruitment 

which would have been difficult given the recruitment challenges discussed, and the 

timings on the doctorate course.  

After the decision was made to stop recruitment, it was a challenge to amend the 

aims and research questions initially planned for, and it certainly felt like ñresearching in 

reverseò.  On reflection, despite some challenges, our recruitment process was person-

centred and tailored to the individual needs of the schools. We found a way into schools 

and colleges that worked specifically for them by fitting with a subject and lesson time. 

Additionally, the two schools that were included in the project were committed and 

passionate about the study, therefore it felt important to give something back. The decision 

was made for main author (AS) and second author (HC) to develop a 40-minute Sleep 

webinar based on CBT-I principles, which was circulated to the schools. In hindsight, this 

is possibly an area which could have been developed further, through collection of brief 
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feedback from students and/or teachers which could have complemented our feasibility 

data. Despite this not receiving formal feedback, schools were appreciative and valued this 

input.  

Overall Conclusion  

 The meta-analysis and empirical research project presented in this thesis portfolio 

provide a novel contribution to the literature. The findings add to the current understanding 

of maintenance factors involved in adolescent insomnia, and the indirect effects of non-

pharmacological sleep interventions on anxiety symptoms, as well as effects on sleep-

related thought processes. The findings of the meta-analysis suggest despite not directly 

targeting anxiety, anxiety symptoms can reduce after a targeted sleep intervention. 

Unhelpful sleep related thought processes also significantly improve. The findings of the 

empirical research project provide preliminary support for associations between insomnia 

severity, sleep quality and additional sleep-related thought processes, yet the results must 

be interpreted with some caution given the small sample size. Overall, these findings 

highlight the importance of measuring anxiety symptom change and sleep-related thought 

process change in any future sleep intervention, including with adolescents.   

Overall, there were challenges with conducting intervention research, particularly 

with an adolescent population. This included the uncertainty of uptake for the intervention, 

the limited sleep measures available for children and adolescents, significant ethical and 

risk issues needed to be considered, the restriction of school schedules, the busyness of 

teachers and students, and time constraints involved on the doctorate course. Important 

lessons learnt were being proactive, having an awareness of timings for school holidays 

and exams, being mindful of teachersô and studentsô busy schedules, being flexible in 

adjusting to schoolsô preferences and needs, and ensuring the project was of interest and 

benefited the school. 
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Finally, both projects within the thesis portfolio outline important areas for further 

exploration including investigating mechanism interactions involved in adolescent 

insomnia, considering adapting Paradoxical Intention therapy for adolescents, and 

understanding the impact of combined sleep and anxiety-based interventions on anxiety 

and sleep symptoms. The findings have important clinical relevance, including considering 

the use of non-pharmacological sleep interventions for individuals with anxiety symptoms, 

and for those with comorbid physical health problems. Moreover, the findings suggest 

sleep-based interventions may have a broader reach than just targeting sleep symptoms, yet 

this can only be understood if broader factors are measured. This highlights the importance 

for future sleep intervention research to measure other factors that may be associated with 

sleep to provide further insight into the mechanisms underlying the pathways of change.  
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S7 OR S8 OR S9 OR 
S10 OR S11 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S11 

(MH "Cognitive 
Therapy+") OR (MH 
"Behavior Therapy+") 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S10 education 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S9 CBT* 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S8 
"cognitive behavio* 
therap*" 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S7 
(non-pharmacolog*) N3 
(interven* OR treat*) 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search Display 
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Database - CINAHL 
Complete 

S6 
S1 OR S2 OR S3 OR S4 
OR S5 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S5 TI "sleep disorder*" 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S4 (MH "Insomnia+") 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S3 (MH "Sleep+") 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S2 TI insomnia 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 

S1 TI sleep 

Expanders - Apply related 
words; Apply equivalent 
subjects 
Search modes - Find all my 
search terms 

Interface - 
EBSCOhost 
Research 
Databases 
Search Screen - 
Advanced Search 
Database - CINAHL 
Complete Display 
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Appendix D. Exclusion Coding Table 

 

1 No anxiety measure 

2 Control included a sleep 

intervention 

3 The study was not an RCT 

(e.g. no control group, 

protocol) 

4 Sleep intervention included a 

pharmacological component 

(including herbal medicines) 

5 Anxiety subscale of a 

measure is not separated out 

6 Found to be a duplicate 

7 Secondary data analysis of 

included study 

8 Not peer reviewed journal 

9 No post data recorded for 

anxiety measure 

10 Main intervention not a 

primarily focused sleep 

intervention (or is combined 

e.g. anxiety & sleep) 

11 Follow up data was 

longitudinal  

12 Measure used is not 

measuring ñanxiety 

symptomsò e.g. PSWQ 

13 Full text not available in 

English language 

14  (Study still ongoing) 

15 Abstract synopsis only 

available  
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Appendix E. Data Entered for Meta-analysis 

 

Overall Meta-Analysis 

 

Study Moderator N1 N2 D 

Thorndike (2013) 22 22 -0.29 

Casault (2015) 20 18 -0.005 

Espie (2014) 55 54 -0.5 

Bergdahl (2017) 25 24 -0.29 

Nguyen (2017) 13 11 -0.69 

McCrae (2019) 39 37 -0.69 

Jansson-Fröjmark 
(2012) 17 15 -1.29 

Sunnhed (2020) 73 74 -0.76 

van der Zweerde 
(2017) 52 52 -0.49 

McCrae (2018) 32 30 -0.31 

Siengsukon (2020) 12 10 -0.25 

Lancee (2016) 30 30 -1.67 

Taylor (2018) 65 61 -0.06 

Ritterband (2012) 14 14 -0.23 

Morris (2016) 48 47 -0.53 

Lancee (2012) 214 200 -0.33 

Denis (2020) 67 78 -0.07 

Black (2015) 25 24 -0.04 

Horsch (2017) 45 62 -0.63 

Harris (2019) 12 11 -0.13 

Smitherman (2016) 16 15 -0.08 

Lorenz (2018) 25 27 -0.33 

Friedrich (2018) 28 13 -0.07 

McGrath (2017) 54 67 -0.45 

Lancee (2015) 32 22 -0.39 

Chapoutot (2020) 15 15 -0.15 

Gieselmann (2019) 24 19 -0.52 

Kyle (2020) 155 181 -0.35 

Ho 
(2014)  58 65 -0.13 

Mimeault (1999) 18 18 -0.53 

Freeman (2017) 733 1142 -0.31 

Xing (2020) 32 31 -0.03 

de Bruin (2018) 38 39 -0.53 

Carney (2006) 16 17 -0.55 

Huang (2013) 46 46 -0.93 

Blake (2016) 63 60 -0.01 

Rybarczyk (2005) 11 13 -0.33 

Espie (2008) 74 41 -0.57 

Matthews (2014) 30 26 -0.42 

Yeung (2018) 16 15 -0.11 
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Batterham (2017) 248 333 -0.5 

Van der Zweerde 
(2020) 69 65 -0.04 

Barati (2020) 37 37 -0.34 

 

 

Subgroup ï mental health  

 

Study Moderator N1 N2 D 

Thorndike 
(2013)  22 22 -0.29 

Van der zweerde (2019) 52 52 -0.49 

Morris (2016) 48 47 -0.53 

Rybarczyk (2005) 11 13 -0.33 

Batterham (2017) 248 333 -0.5 

Barati (2020) 37 37 -0.34 

 

Subgroup ï physical health 

 

Author Study  N1 N2 ES - D 

Casault (2015) Casault (2015)   20 18 -0.005 

Nguyen (2017) Nguyen (2017)   13 11 -0.69 

McCrae (2019) McCrae (2019)  39 37 -0.69 

Jansson-Fröjmark (2012) Jansson-Fröjmark (2012)  17 15 -1.29 

Siengsukon (2020) Siengsukon (2020)  12 10 -0.25 

Ritterband 
(2012) 

Ritterband 
(2012)  14 14 -0.23 

Harris (2019) Harris (2019)  12 11 -0.13 

Smitherman (2016) Smitherman (2016)  16 15 -0.08 

McGrath (2017) McGrath (2017)  67 67 -0.45 

Matthews (2014) Matthews (2014)   30 26 -0.42 

Espie (2008) Espie (2008)   74 41 -0.57 

 

Sleep related thought-related thought processes meta-analysis 

 

Study  Moderator N1 N2 d 

McCrae (2019)  39 37 -0.88 

Denis (2020)  67 78 -1.6 

Horsch (2017)  45 62 -0.07 

Lancee (2015)  36 27 -0.84 
Gieselmann 
(2019)  27 22 -0.96 

Mimeault (1999) 18 18 -1.48 
Matthews 
(2014)  30 26 -0.4 

Xing (2020) 32 31 -0.66 

Carney (2006)  16 17 -1.55 

Rybarczyk (2005)  11 13 -1.31 
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Appendix F. Stage 1 - Young Personôs Participant Information Sheet 

 

Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 

Email: H.Cowie@uea.ac.uk  

A.staines@uea.ac.uk 

Tel:  +44 (0) 1603 59xxxx 

Web: www.uea.ac.uk 

Stage 1: Sleep Survey 

Young Person Information Sheet 
 

Hello, we are inviting you to take part in our research project!  

 

Why is this project being done? 

 

We want to understand what young peopleôs sleep is like at your school, so 

the right kind of support can be offered. 

 

Why have I  been asked to take par t? 

 
You have been asked to take part because your school has agreed to be part of this project. 
We are inviting you because you are aged between 11 and 18 years old.  

 
 
Do I  have to take par t? 

 

No.  You do not have to take part unless you want to. Also, if you decide 

to take part and then change your mind, this won't matter at all. You can 

withdraw from the study at any point, without giving a reason.  

 
 
What will happen if I  take par t in the project? 

 

First, we will give you a chance to ask any questions, so that you can decide if 

you would like to take part. We will then ask you to fill in a consent form: 

¶ If you are under 16, we will need to check that it is ok for you to take 

part with your parent/guardian. They can opt you out of the study by 

filling in our ñopt out formò which will be sent to them too. Your parent will 

also get a Parent Information sheet, just like this one 

¶ If you are 16-18 you can consent to take part yourself 

 

We would then like you to complete some brief questionnaires about your sleep, feelings, 

wellbeing and thinking styles. They will take around an hour in total to complete. There 

will be opportunities for breaks if you need.  

 

Might anything about the research upset me? 

 

Some of the questions ask about how you have been feeling recently, and sometimes this 

makes people feel good, or upset, depending on whether they can relate to the questions. 

mailto:A.staines@uea.ac.uk


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  191 

 

This is very normal so if you need to take a break at any point or want to stop then that is 

completely fine.  We can talk about this or you might want to talk to your friends or a 

teacher or parent about it. 
 
 

Wil l my information be kept pr ivate if I  take par t? Wil l anyone else know 

I 'm doing this?  

 

Everything you tell us as part of this project is treated as confidential; this means that 

nobody other than us will  ever know what you have told us. You will be assigned a 

research ID number so no one will know who has filled out the questionnaires. Your 

answers will  be kept in locked cabinets and nothing will have your name on it. Once we 

have finished the project the questionnaires will  be destroyed.   

 

We would not be able to keep information confidential if you tell us something which 

makes us worried about you or someone else, puts someone else at risk or we are worried 

about your safety. If this were to happen, we would pass on this information to a school 

staff member who can help you.  

 
 
Did anyone else check the project is okay to do? 

 

Before any research is allowed, it has to be checked by the University Ethics Committee. 

They make sure the research is safe and they are happy for the research to go ahead. 

Everyone working on this study has been through the formal Disclosure Barring Service 

(DBS) checks and has been approved by the Faculty of Medicine and Health Sciences at 

the University of East Anglia to work with young people. 

 
 
What if I  have more questions? 

 

If you have any questions about our study, either now or later, please feel free to 

email us or phone to speak to us. You have a right to know everything and we 

will  be happy to tell you everything. Also please feel free to talk about this 

study with your friends, parents and/or teachers.  

 

Will there be any more projects? 

On the basis of your answers you gave us on the questionnaires, some young people 

may be asked to take part in a second project for some support with sleep. If this 

happens, we will contact you and your parent/guardian. 

 

Thank you very much, 

Alex Staines 

a.staines@uea.ac.uk  (insert research mobile number) 

Hannah Cowie 

h.cowie@uea.ac.uk   (insert research mobile number) 

 

 

 

 

 

 

 

mailto:a.staines@uea.ac.uk
mailto:h.cowie@uea.ac.uk
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Final Participant Information Sheets: Stage 1 
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Appendix G. Demographics Questionnaire, Consent form & 

Sleep Survey 
 

  
Faculty of Medicine and Health Sciences 

Norwich Medical School 

University of East Anglia 

Norwich NR4 7TJ 

United Kingdom 

Email: sleeping.better@uea.ac.uk  

Tel:  07935377292 

Web: www.uea.ac.uk 

 

Thank you for choosing to take part in our research project! 

 

You should already have seen and read through the Participant 

Information Sheet, but if you would like another copy or to see this again 

before starting, let us know!  

 

On the following pages you will be guided through a series of 

questionnaires.  

 

This will include: 

1) Written consent to take part 

2) Some details about you 

3) 5 questionnaires about your sleep, wellbeing and thinking styles 

4) A sheet which gives you some helpful resources! 

 

This will take around 1 hour to complete. 

http://www.uea.ac.uk/
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Have you read (or had read to you) the information about this project?  

Has somebody explained this project to you? 

 

 

Do you understand what this project is about? 

 

 

Have you asked all the questions you want? 

 

 

Have you had your questions answered in a way you understand? 

 

 

Do you understand itôs OK to stop taking part at any time? 

 

 

Are you happy to take part? 

 

 

Do you understand that the researchers wonôt tell anyone what you 

answer in the survey, unless you talk about being hurt by someone, or 

hurting yourself or someone else? If this happens, do you understand that 

we will notify your school so that they can offer you some support? 

 

Do you understand that if youôre answers indicate that you may be 

struggling with your mental health that we will ask your school to provide 

you with some support, or suggest services that could help? 

 

If you are eligible, would you be happy for the researchers to contact you 

about a second study exploring the helpfulness of a sleep programme 

designed for young people? 

 

Faculty of Medicine and Health Science. Email:sleeping.better@uea.ac.uk  

Tel:  07935377292 Web: www.uea.ac.uk 

Norwich Medical School 

University of East Anglia 

Norwich NR4 7TJ 

United Kingdom 

 

Sleep Survey Consent Form for Young Persons 

¸ƻǳ ǎƘƻǳƭŘ ƻƴƭȅ ǎŀȅ ΨȅŜǎΩ ǘƻ ōŜƛƴƎ ƛƴ ǘƘŜ study if you know what it is about and you want 

ǘƻ ōŜ ƛƴ ƛǘΦ LŦ ȅƻǳ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ōŜ ƛƴ ǘƘŜ ǎǘǳŘȅΣ ŘƻƴΩǘ ǎƛƎƴ ǘƘŜ ŦƻǊƳΦ 

If your answer is YES to each question, please put your initials in each box: 

 

If you do want to take part, please write your name and todayôs date: 

Your name: ________________________________________   

 

Date:___________________  

 

Are you happy to be contacted about a future study? (This just means you will be asked, 
you do not have to take part!)  YES  /  NO 

 

If yes, please write your email address here:______________________________________ 

If you donôt have an email address, can we contact you through school?   YES  /  NO 

Do you want us to tell you what we learnt in the study?   YES / NO  

http://www.uea.ac.uk/
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Name: 

 

 

 

Date of Birth: 
 

_____/_____/__________ 

 
 

Home Address: 

 

 

 

 

 
Mobile Number: 

(We will use this to contact you if you are eligible to take part in 

the sleep study) 

 

 

 

Email Address: 

 

 

 
School/college: 

 

 

 

Year Group: 

 

 

 

Gender: 

 

 

Please tick the box that best describes you: 

 

 

 

White British   

White Irish   

Any other White background  

White and Black Caribbean  

White and Black African  

White and Asian  

Any other mixed background  

Indian or Indian British   

Pakistani or Pakistani British  

Bangladeshi or Bangladeshi British  

Any other Asian background  

Caribbean or Caribbean British  

African or African British   

Any other Black background  

Chinese  

Any other ethnic group  

I donôt want to say  

 

Do you currently take any tablets or medication to help you 

sleep?  

 

Please circle: 
YES / NO  

(If yes, please specify which medications if you know the name): 

________________________________________________ 

Are you currently having any help from another adult (such as 

a counsellor, school nurse or therapist) for your sleep, mental 

health or any other worries? 

 

YES / NO   

(If yes, please specify): 

________________________________________________ 
 

Would you like some help to improve your sleep? 

 

YES / NO 

To take part in this study we also require your parent/carerôs contact details 

 
Parent/carer/guardianôs name(s): 

 

 

 
Parent/carer/guardianôs contact number/email address: 

 

 

 

Demographics Questionnaire 

 

If you need help answering any of these questions, please discuss this with one of the 

researchers who will be happy to answer any questions that you might have.  

 

Faculty of Medicine and Health 

Sciences 

Norwich Medical School 

University of East Anglia 

Norwich NR4 7TJ 

United Kingdom 

Email: sleeping.better@uea.ac.uk  

Tel:  07935377292 

Web: www.uea.ac.uk 

 

http://www.uea.ac.uk/
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Pittsburgh Sleep Quality Index 

The following questions relate to your usual sleep habits during the past month only. Please indicate the most 

accurate answer for the majority of days and nights in the past month. 

Please note: When entering times: 12:00am = midnight; 12:00pm = midday 

In the past month: 

1. When have you usually gone to bed at night?  XX:XX AM/PM 

Write here:________________________ 

 

2. How long has it usually taken you to fall asleep each night? Hours, minutes 

Write here:________________________ 

 

3. When have you usually got out of bed in the morning? XX:XX AM/PM 

Write here:________________________ 

 

4. In total, how many hours of actual sleep have you usually had each night? (This might be less 

than the number of hours you usually spend in bed.) Hours, minutes 

Write here:________________________ 

 

5. During the past month, how often have you had trouble sleeping because you: 

 

a) Cannot get to sleep within 30 minutes 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

b) Wake up in the middle of the night or early morning 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

c) Have to get up to use the bathroom 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

d) Cannot breathe comfortably 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

e) Cough or snore loudly 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

f) Feel too cold 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

g) Feel too hot 

 δNot during the past month 

 δLess than once a week 
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 δOnce or twice a week 

 δThree or more times a week 

 

h) Had bad dreams 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

i) Have pain 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

j)  Other reason(s): Please specify ___________ 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

6. During the past month, how would you rate your sleep quality overall? 

 δVery good 

 δFairly good 

 δFairly bad 

 δVery bad 

 

7. During the past month, how often have you taken medicine/tablets to help you sleep? 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

8. During the past month, how often have you had trouble staying awake while at school, eating, 

or spending time with friends? 

 δNot during the past month 

 δLess than once a week 

 δOnce or twice a week 

 δThree or more times a week 

 

9. During the past month, how much of a problem has it been for you to keep up enough 

enthusiasm to get things done? 

 δNo problem at all 

 δOnly a very slight problem 

 δSomewhat of a problem 

 δA very big problem 
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Insomnia Severity Index 

Please rate the severity of any sleep problem(s) you have had in the last two weeks: 

 

a) Difficulty falling asleep at night 

 δNone 

 δMild  

 δModerate 

 δSevere 

 δVery Severe 

 

b) Difficulty staying asleep (this means waking up during the night after initially falling asleep) 

 δNone 

 δMild  

 δModerate 

 δSevere 

 δVery Severe 

 

c) Problems waking up too early (this means waking up earlier than you intended to and not 

getting back to sleep) 

 δNone 

 δMild  

 δModerate 

 δSevere 

 δVery Severe 

 

1. How SATISFIED/ DISSATISFIED are you with your CURRENT sleep pattern? 

 δVery satisfied 

 δSatisfied 

 δModerately satisfied 

 δDissatisfied 

 δVery Dissatisfied 

 

2. How NOTICEABLE to others do you think your sleep problem is in terms of impairing the 

quality of your life? 

 δNot at all noticeable 

 δA little 

 δSomewhat 

 δMuch 

 δVery much noticeable 

 

3. How WORRIED/DISTRESSED are you about your current sleep problem? 

 δNot at all worried 

 δA little 

 δSomewhat 

 δMuch 

 δVery much worried 

 

4. To what extent do you consider your sleep problem to INTERFERE with your daily 

functioning (e.g. daytime sleepiness, mood, ability to function at school, daily chores, 

concentration, memory etc.) CURRENTLY? 

 δNot at all interfering 

 δA little 

 δSomewhat 

 δMuch 

 δVery much interfering 
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The Short Warwick-Edinburgh Mental Well -being Scale  

 Below are some statements about feelings and thoughts.  Please tick the box that best describes your 

experience of each over the last 2 weeks 

 

1. Iôve been feeling optimistic about the future 

 δNone of the time 

 δRarely 

 δSome of the time 

 δOften 

 δAll of the time 

 

2. Iôve been feeling useful 

 δNone of the time 

 δRarely 

 δSome of the time 

 δOften 

 δAll of the time 

 

3. Iôve been feeling relaxed 

 δNone of the time 

 δRarely 

 δSome of the time 

 δOften 

 δAll of the time 

 

4. Iôve been dealing with problems well 

 δNone of the time 

 δRarely 

 δSome of the time 

 δOften 

 δAll of the time 

 

5. Iôve been thinking clearly 

 δNone of the time 

 δRarely 

 δSome of the time 

 δOften 

 δAll of the time 

 

6. Iôve been feeling close to other people 

 δNone of the time 

 δRarely 

 δSome of the time 

 δOften 

 δAll of the time 

 

 

7. Iôve been able to make up my own mind about things 

 δNone of the time 

 δRarely 

 δSome of the time 

 δOften 

 δAll of the time 
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Dysfunctional Beliefs and Attitudes about Sleep Questionnaire for Children and adolescents  

 

Sentences about some peopleôs beliefs and attitudes about sleep are listed below. Please show me how much 

you agree or disagree with each sentence. There is no right or wrong answer. For each sentence, circle the 

number to show what you think. 

 

1 = Strongly disagree  

2 = Disagree  

3 = Neutral 

4 = Agree 

5 = Strongly agree 

 

1. I must always have at least 9 hours sleep to function well or do well during the day.  

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

2. When I donôt get the sleep I need on a particular night, I must catch up the next day by 

napping or by sleeping longer the next night.  

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

3. I am really worried  that difficulty falling or staying asleep over a long period of time, might 

affect my physical appearance.  

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

4. When I have trouble getting to sleep, I should stay in bed and try harder.  

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

5. When I have trouble getting to sleep, it makes me worry that I may stop being able to sleep.  

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

6. When I donôt get the sleep I need, I know that it will really affect the things that I do the next 

day.  

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

7. When I feel annoyed, sad, or worried during the day, it is always because I didnôt get the sleep 
I needed the night before.  
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 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

8. When I donôt get the sleep I need on one night, I know it will disturb the way I sleep for the 
whole week.  

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

9. When I feel tired, have no energy, or just seem to do badly during the day, it is always because 

I didnôt get the sleep I needed the night before.  

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

10. When I have lots of thoughts at night, I usually feel that I cannot control all these thoughts 

that I am having.  

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Neutral 

 δ (4) Agree 

 δ (5) Strongly agree 

 

The Revised Child Anxiety and Depression Scale 

Please tick the box next to the word that shows how often each of these things happens to you.  

There are no right or wrong answers.  

 

1. I worry about things 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

2. I feel sad or empty 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

3. When I have a problem, I get a funny feeling in my stomach 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

4. I worry when I think I have done poorly at something 
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 δNever 

 δSometimes 

 δOften 

 δAlways 

 

5. I would feel afraid of being on my own at home 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

6. Nothing is much fun anymore 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

7. I feel scared when I have to take a test 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

8. I feel worried when I think someone is angry with me 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

9. I worry about being away from my parent 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

10. I am bothered by bad or silly thoughts or pictures in my mind 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

11. I have trouble sleeping 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

12. I worry that I will do badly at my school work  

 

 δNever 

 δSometimes 

 δOften 
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 δAlways 

 

13. I worry that something awful will happen to someone in my family 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

14. I suddenly feel as if I canôt breathe when there is no reason for this 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

15. I have problems with my appetite 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

16. I have to keep checking that I have done things right (like the switch is off, or the door is 

locked) 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

17. I feel scared if I have to sleep on my own 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

18. I have trouble going to school in the mornings because I feel nervous or afraid 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

19. I have no energy for things 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

20. I worry I might look foolish  

 

 δNever 

 δSometimes 

 δOften 

 δAlways 
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21. I am tired a lot 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

22. I worry that bad things will happen to me 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

23. I canôt seem to get bad or silly thoughts out of my head 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

24. When I have a problem, my heart beats really fast 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

25. I cannot think clearly 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

26. I suddenly start to tremble or shake when there is no reason for this 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

27. I worry that something bad will happen to me 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

28. When I have a problem, I feel shaky 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

29. I feel worthless 
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 δNever 

 δSometimes 

 δOften 

 δAlways 

 

30. I worry about making mistakes 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

31. I have to think of special thoughts (like numbers or words) to stop bad things from happening 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

32. I  worry what other people think of me 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

33. I am afraid of being in crowded places (like shopping centres, the movies, buses, busy 

playgrounds) 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

34. All of a sudden I feel really scared for no reason at all 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

35. I worry about what is going to happen 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

36. I suddenly become dizzy or faint when there is no reason for this 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

37. I think about death 

 

 δNever 
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 δSometimes 

 δOften 

 δAlways 

 

38. I feel afraid if I have to talk in front of my class 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

39. My heart suddenly starts to beat too quickly for no reason 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

40. I feel like I donôt want to move 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

41. I worry that I will suddenly get a scared feeling when there is nothing to be afraid of 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

42. I have to do some things over and over again (like washing my hands, cleaning or putting 

things in a certain order) 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

43. I feel afraid that I will make a fool of myself in front of people 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

44. I have to do some things just in the right way to stop bad things from happening 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

45. I worry when I go to bed at night 

 

 δNever 

 δSometimes 
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 δOften 

 δAlways 

 

46. I would feel scared if I had to stay away from home overnight 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

47. I feel restless 

 

 δNever 

 δSometimes 

 δOften 

 δAlways 

 

 

Sleep Anticipatory Anxiety Questionnaire - Adolescent Version 

 

Circle the one phrase for each item that best represents the extent to which you agree with the item. 

 

Strongly Disagree (1) 

Disagree (2) 

Agree (3) 

Strongly Agree (4) 

 

When I try to fall asleep at night: 

 

1. My muscles are tense 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

2. My heart is beating rapidly 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

3. I feel ñshakyò/trembling 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

4. I become short of breath 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

5. I become aware of my body (feeling itches, sweat, pain, nausea) 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 
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6. I canôt stop my mind racing 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

7. I worry that I wonôt be able to fall asleep 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

 

8. I worry that I wonôt get enough sleep 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

9. I worry that I wonôt be able to function the next day if I donôt sleep 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

10. I worry t hat I will be tired and irritable the next day if I donôt sleep 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

11. I worry about my school work 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

12. I canôt stop thinking about what I have to do tomorrow 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

13. I canôt stop thinking about what happened during the day 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

14. I worry about my relationship (e.g., with my boyfriend/girlfriend/parents)  
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 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

15. I worry about my friendships 

 

 δ(1) Strongly disagree 

 δ (2) Disagree  

 δ (3) Agree 

 δ (4) Strongly agree 

 

Glasgow Sleep Effort Scale 

 

The following seven statements relate to your night-time sleep pattern in the past week. Please indicate by 

circling one response how true each statement is for you.  

 

Very much (1) 

To some extent (2)  

Not at all (3) 

 

1. I put too much effort into sleeping when it should come naturally  

 

ἦ (1) Very much 

 δ (2) To some extent 

ἦ  (3) Not at all 

 

2. I feel I should be able to control my sleep  

 

 

ἦ (1) Very much 

 δ (2) To some extent 

ἦ  (3) Not at all 

 

3. I put off going to bed at night for fear of not being able to sleep  

 

 

ἦ (1) Very much 

 δ (2) To some extent 

ἦ  (3) Not at all 

 

4. I worry about not sleeping if I cannot sleep  

 

 

ἦ (1) Very much 

 δ (2) To some extent 

ἦ  (3) Not at all 

 

5. I am no good at sleeping  

 

 

ἦ (1) Very much 

 δ (2) To some extent 

ἦ  (3) Not at all 

 

6. I get anxious about sleeping before I go to bed  

 

 

ἦ (1) Very much 

 δ (2) To some extent 
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ἦ  (3) Not at all 

 

7. I worry about the consequences of not sleeping  

 

ἦ (1) Very much 

 δ (2) To some extent 

ἦ  (3) Not at all 

 

 

 

 

You have now finished the questionnaires! 

 

Please see the next two pages for some helpful resources for you to 

keep! 

 

Please hand your completed questionnaires back to the researchers. 

 

We thank you for your time! 
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Appendix H. Stage 1 - Parents Information Sheet & Opt-Out Form 

 

Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 

Email: H.Cowie@uea.ac.uk  

A.staines@uea.ac.uk 

Tel:  +44 (0) 1603 59xxxx 

Web: www.uea.ac.uk 
 

Stage 1: Sleep Survey 

Parents Information Sheet 
 

What is the purpose of the study? 
 
We want to find out more about the sleep quality and quantity of students at your childôs 

school, to help us develop the right support strategies for young people.   
 
 
Why are we inviting your  son/daughter to take par t? 
 
We are currently undertaking a Clinical Psychology Doctorate at the University of East 

Anglia and are employed by the NHS. Your son/daughter has been invited to take part 

because their school has agreed to be part of this research project. They have not been 

individually selected. 
 
Does my child have to take par t? 

 

No, the study is completely voluntary for students to take part. 

 

11-15 year olds 
 
This is an opt-out study. This means that if your child is under 16 and you DO NOT want 

them to take part, please sign and return the attached óopt-outô form. If you do not return 

this form (or tell the school in another way) we will  assume that you are happy for your 

child to take part in this research. Your child will also be asked if  they are happy to take 

part and are free to opt out themselves. Either you or your child can withdraw your child 

from the study at any time without giving a reason.  

 

16 years and above 

 

If your child is aged 16 or over, they do not need parental consent. They will be asked if 

they are happy to take part and they are free to opt-out themselves. If they agree to take 

part, they are still free to withdraw at any time without giving a reason. 

 

What will happen if my child takes par t? 
 
Your son/daughter will  complete some short questionnaires and give their written 

consent during an hour slot in the school day, at a time agreed with the school (e.g. at 

tutor time). The questions will  ask about sleep, feelings, wellbeing and thinking styles. 

 

What are the possible disadvantages and r isks of taking par t? 
 

mailto:A.staines@uea.ac.uk
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We do not expect there to be any disadvantages or risks involved in taking part in this 

research. Some of the questions ask about feelings, and it is possible that some adolescents 

may find this upsetting if they are having particular emotional difficulties.  

 

If anyone became upset by any of the questions, we would offer to stop the research 

immediately (and your child can choose not to answer questions if they wish). 

During the research we will  follow all school safeguarding and child protection 

policies. Additionally, all students will be given a support sheet to keep. The list 

contains helpful resources for those who want to learn more about sleep and where to 

seek advice  
 
As the research will be carried out in school, we do not require you or your child to come 

to the University at any point. The study will  be carried out in whole classes/tutor groups 

so your child will not miss any teaching. 
 
What are the possible benefit s? 
 
Taking part will  help us gain a greater understanding of the sleep quality and quantity of 

students at your childôs school. We hope to use this information to consider what 

interventions may be most suitable and could be offered in the school setting.  
 
What if there is a problem? 
 
If you have any concern about any aspect of the study, you should ask to speak to the 

main researchers of the study, Hannah Cowie or Alex Staines (see contact details 

below). If you remain unhappy and wish to complain formally, you can contact your 

childôs Headteacher or Deputy Head. 
 
Wil l our  taking par t in the study be kept confidential? 
 
All the information provided will be kept confidential. The information we collect 

(questionnaire answers) will not have any names on and will  be kept in locked cabinets in 

locked offices at the University. Consent forms with names on will be kept in a separate 

locked cabinet.  All the information collected for the project will  be destroyed as soon as 

they are no longer needed. The consent forms will be kept for 5 years before disposal. 

 

The only exception to this is if your child tells us something which puts them, or 

someone else, at risk.  If this happens, we will inform the school who will follow their 

risk and safeguarding policies. We are asking students about their sleep and feelings, 

and if we feel any student is at risk of harm, we will alert a nominated member of the 

school staff who will then follow school procedures.  

 

What will happen to the results of the research study? 
 
We hope to write these results up for publication in a scientific  journal. No personal 

information will be given, and any material used will be anonymous and not be traceable 

to a particular person. If you would li ke a report of the findings of our study, we will  be 

happy to provide it. Please note that the publication may take a year or more after the 

completion of the study. 
 
Who has reviewed the study? 
 
All research at the University of East Anglia is reviewed by an independent group of 

people, called a Research Ethics Committee, to protect your interests. This application 

has been reviewed and given a favourable opinion by the University of East Anglia 

Research Ethics Committee. Everyone working on this study has been through the formal 

Criminal Records Bureau Disclosure (DBS) process and has been approved by the 
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Faculty of Medicine and Health Sciences at the University of East Anglia to work with 

young people. 

 

Does my child have to take par t? 
 
No: Participation in this research is entirely voluntary. If you or your child has any 

questions, please do not hesitate to contact us by phone or email. We will  be happy to tell 

you more about the research and to discuss any questions or concerns you might have. 

 

Will there be any further studies?   

On the basis of your childôs answers on the questionnaires, some young people may be 

eligible for a second project for some support with sleep. We would send you information 

about this separately, so in this study we are just asking students to let us know if they are 

happy to be contacted in future- they are not signing up to anything else.  

Alex Staines 

a.staines@uea.ac.uk  (insert research mobile number) 

Hannah Cowie 

h.cowie@uea.ac.uk   (insert research mobile number)  
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Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 

Email: H.Cowie@uea.ac.uk  

A.staines@uea.ac.uk 

Tel:  +44 (0) 1603 59xxxx 

Web: www.uea.ac.uk 
 

OPT-OUT FORM 

 

Title of study: Piloting a brief sleep intervention for adolescents in the community 

(Stage 1: Sleep Survey) 

 

 
 

Please only complete and return this form if you DO NOT want your child to take part in 

this research. 

 

I do not agree to my child participating in this research. 

 

Your childôs name: _____________________ 

Your childôs tutor group (if known): _______________ 

 

Your Name: __________________________ 

 

Signature:___________________________ 

Date: ______________________________ 

 

 

 

 

 

 

Study leads:  

 

Alex Staines  

a.staines@uea.ac.uk 

(insert research mobile number) 

 

Hannah Cowie 

h.cowie@uea.ac.uk  

(insert research mobile number)  
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Appendix I : Stage 2.  Participant Information Sheets and Consent Forms (Young 

Person & Parent) 

 

Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 

Email: H.Cowie@uea.ac.uk  

A.staines@uea.ac.uk 

Tel:  +44 (0) 1603 59xxxx 

Web: www.uea.ac.uk 

Sleeping Better Programme: Young Person Information Sheet 

Hello, we are inviting you to take part in a study we are doing! 

 

Why is this study being done?  

  

Many students and young people can have difficulties with sleeping, and this 

can affect how they are doing at school and in general day-to-day life.  The 

aims of this study are to find out:  

1) Is it possible to offer a sleep programme to help improve sleep? and  

2) Does taking part in the programme help students? 

Who can take part? 

The study is available to some students at your school who have taken part in Stage 1 of 

our study. If you told us you want some help with your sleep and your questionnaires 

showed us you have some troubles with your sleep, you are able to take part.  

 

What do I gain if I take part? 

If you agree to take part, you will learn strategies and be given 

information to help manage your sleep habits. The programme can 

either be done at school or in your home ï this is your choice, so 

whatever works best for you.  

 

 

Do I have to go ahead with it? Do I have a choice? 

No: Whether or not you take part is completely up to you and your 

parent/guardian. If you do want to take part, we will need to check with your 

parent/guardian that they are ok for you to take part too. We will also need their 

contact details if you want to take part.  

 

If you decide to take part and then you or your parent/guardian change your mind, that is 

completely fine, you can leave the study at any time and do not have to give us a reason for 

this.  

 

mailto:A.staines@uea.ac.uk


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  217 

 

Will joining in help me? 

We think so. You will be getting some practical information about how to manage 

your bedtime routine and improve your sleep habits. We think this will help you 

now and in the future.  

 

What will happen if I take part in the study?  

Step 1 

First, we will meet you and your parent/guardian if possible (or we can speak to them over 

the phone), for around an hour to give you a chance to ask any questions, so that you can 

decide if you would like to take part. We will ask you and your parent to complete a form 

to say you are happy to take part. We will then ask you to fill out some 

questionnaires. These will about sleep, feelings, wellbeing and thinking 

styles.  

Step 2 

We would then meet you for five weekly 1:1 appointment (both face-to-

face and over the phone) with you and a parent/guardian if possible (a total 

time of 5 hours). You will learn some tips and ideas which may help improve 

your sleep.  

 

Will we have the same researcher from start to finish? 

Yes. 

 

Is it safe to take part? 

Some teenagers might get upset if they think about their feelings, but we will be able to 

help if this happens.  If you wish to talk about any problems, then please let us know and 

we will follow this up.  

 

Will my information be kept private if I take par t?  

We will tell your school that you are taking part in the study, and your parents so they also 

know it is happening.   

 

Everything you tell us as part of this study is treated as 

confidential. This means that nobody other than us will ever 

know what you have told us. The only time we would not be 

able to keep something to ourselves is if you told us that you or 

someone else was at risk of harm. In this situation we would 

have to speak to another adult, like the person who looks after 

you or someone at school.  

 

We will give you an ID number and use this on all the information you give us in the study, 

rather than your name.  All your study information will be kept in locked cabinets and 

briefcases. Once we have finished the project all the questionnaires will be shredded, and 

computer files will be deleted. Consent forms will be kept for 5 years and then destroyed. 

 

Did anyone else check the study is okay to do? 

Before any research is allowed to happen, it has to be checked by a 

group of people called an Ethics Committee. They make sure the 

research is okay to do. Everyone working on this study have had 
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criminal record checks and have been approved to work with children and young people.  

 

What if there is a problem? 

If you have any worries about any part of this study then please contact one of the 

researchers, Alex Staines or Hannah Cowie (contact details below). Your parent/carers can 

speak with us too. You can also speak to someone at your school.  

 

What if I have more questions? 

If you have any questions about our project, either now or later, please feel free 

to email us or phone to speak to us. We will be happy to tell you anything you 

want to know.  

 

 

Thanks! 

 

Researchers:  

 

Alex Staines 

a.staines@uea.ac.uk 

(insert research mobile number) 

 

Hannah Cowie 

h.cowie@uea.ac.uk  

(insert research mobile number)  
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Final Participant Information Sheet ï Stage 2 
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Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 

Email: H.Cowie@uea.ac.uk  

A.staines@uea.ac.uk 

Tel:  +44 (0) 1603 59xxxx 

Web: www.uea.ac.uk 

 

Sleeping Better Programme: Parent Information Sheet 

 

Title of study: Piloting a brief sleep intervention for adolescents in the community  

 

What is the purpose of the study? 

 

Many students and young people can have difficulties with sleep, and this can affect how 

they are doing at school and in general day-to-day life. It can be difficult for young people 

to access support for emotional difficulties for a variety of reasons including stigma and 

not knowing where to seek help. The purpose of this research is to assess the feasibility of 

delivering low-intensity, brief sleep interventions in schools to students who have 

difficulties with sleep.  

 

Why are we inviting your  son/daughter to take par t? 

 

We are currently undertaking a Clinical Psychology Doctorate at the University of East 

Anglia and are employed by the NHS. Your son/daughter has been invited to take part 

because after they completed Stage 1 of our initial project (Sleep Survey), it indicated 

they would like some help with their sleep, and the questionnaires they completed 

suggest they have some troubles with their sleep.  

 

Does my child have to take par t? 

 

No, the study is completely voluntary for students to take part. 

 

What will happen if my child takes par t? 

 

Step 1 

First, we will arrange a time to meet your child and yourself if possible (or we can speak to 

you over the phone) to give you both a chance to ask any questions, so that you can both 

decide if you would like to take part. We will ask you and your child to complete a form to 

say you are happy to take part. We will then ask your child to fill out some questionnaires. 

These will about sleep, feelings, wellbeing and thinking styles. This will take around an 

hour. 

Step 2 

We would then meet your child, with yourself if possible, for five weekly 1:1 appointment 

(both face-to-face and over the phone - a total time of 5 hours). Your child will learn some 

tips and ideas which may help improve their sleep.  
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Where will the study be conducted? 

 

The study can be conducted either in school, or in your home. This can be decided 

collaboratively with you and your child, and the researchers can be flexible to arrange 

sessions that suit you both.  

Will participants be asked for information on particularly sensitive issues?  

No. However, some young people might get upset if they think about their feelings, but the 

research leader will be able to help if this happens. If you wish to talk about your 

individual concerns, then please let the research leader know and a member of our team 

will f ollow this up. The school will also be aware that your child is taking part in the study, 

and any concerns can be discussed with them also.  

 

Wil l our  taking par t in the study be kept confidential? 

 

All the information provided will be kept confidential. The information we collect 

(questionnaire answers) will not have any names on (unique ID numbers will be used) 

and will  be kept in locked cabinets in locked offices at the University. Consent forms 

with names on will be kept in a separate locked cabinet.  All the information collected for 

the project will  be destroyed as soon as they are no longer needed. The consent forms 

will be kept for 5 years before disposal. Participants can have access to their data at any 

time. 

 

Anything you or your child discusses with us is kept entirely confidential. The only 

exception to this is if your child tells us something which puts them, or someone else, at 

risk of harm. If this happens, we will inform the school who will follow their risk and 

safeguarding policies. We are asking students about their sleep and other areas of their 

emotional health, and if we feel any student is at risk of harm, we will alert a nominated 

member of the school staff team who will then follow school procedures.  

 

What are the possible benefits of taking part? 

 

Your child will learn some useful strategies to help with their sleep. As researchers, we 

hope to learn more about what young people find helpful in a sleep intervention so we can 

improve our interventions. 

 

What are the possible disadvantages and r isks of taking par t? 
 
We do not expect there to be any disadvantages or risks involved in taking part in this 

research. Some of the questions ask about feelings, and it is possible that some adolescents 

may find this upsetting if they have particular emotional difficulties.   

 

If anyone was upset by any of the questions initially or at any stage of the 

intervention, we would offer to stop the research immediately (and your child can 

choose not to answer questions if they wish). During the research we will  follow all 

school safeguarding and child protection policies. Additionally, all students will be 

given a support sheet to keep. The list contains helpful resources for those who want 

to learn more about sleep or other related difficulties or would like to seek advice. 

 

What if there is a problem? 

 

http://www.hra-decisiontools.org.uk/consent/content-sheet-involved.html#threea


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  223 

 

If you have any worries about any aspect of this study then please contact one of the lead 

researchers, Alex Staines or Hannah Cowie (contact details below).  You can also speak to 

the deputy head or the pastoral team at the school.   

 

What will happen to the results of the research study? 
 
We hope to write these results up for publication in a scientific  journal. No personal 

information will be given, and any material used will be anonymous and not be traceable 

to a particular person. If you would li ke a report of the findings of our study, we will  be 

happy to provide it. Please note that the publication may take a year or more after the 

completion of the study. 
 
Who has reviewed the study? 
 
All research at the University of East Anglia is reviewed by an independent group of 

people, called a Research Ethics Committee, to protect your interests. Everyone working on 

this study has been through the formal Criminal Records Bureau Disclosure (DBS) process 

and has been approved by the Faculty of Medicine and Health Sciences at the University of 

East Anglia to work with young people. 

 

What will h appen if my child or I do not want to carry on with the study? 

 

Your child can withdraw at any point throughout the study, without providing a reason.  

Whether or not your child takes part is completely up to them and you. If you decide to 

take part and then change your mind, that is completely fine.  

 

What if I have more questions? 

 

If you have any questions about our project, either now or later, please feel free to email us 

or phone to speak to us. We will be happy to tell you anything you want to know.  

 

What happens when the research study stops? 

 

Your child will be given a workbook which they can use during and after the study stops. 

They will also be provided with a list of online resources which they can access after the 

study stops. After the study, should there be any further concerns, you can contact the 

researchers involved in the study.  

 

Thanks! 

 

Study leads:  

 

Alex Staines  

a.staines@uea.ac.uk 

(insert research mobile number) 

 

Hannah Cowie 

h.cowie@uea.ac.uk  

(insert research mobile number)  

 

 

 

 
 

http://www.hra-decisiontools.org.uk/consent/content-sheet-involved.html#seventeen
mailto:a.staines@uea.ac.uk
mailto:h.cowie@uea.ac.uk
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Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 

Email: H.Cowie@uea.ac.uk  

A.staines@uea.ac.uk 

Tel:  +44 (0) 1603 59xxxx 

Web: www.uea.ac.uk 

 

 

The Sleeping Better Programme Adolescent Consent Form 

 

If your answer is YES to each question, please put your initials in 

each box: 

 
If any answer are ónoô or you donôt want to take part, then donôt sign! 

If you do want to take part, please write your name and todayôs  date: 

 

 

Your name: ______________________________________ Date: 
_________________________ 

 

Do you want us to tell you what we learnt in the study? YES/ NO 

 

The person who explained this project to you needs to sign too: 

 

Have you read (or had read to you) the information about this project?  

Has somebody explained this project to you?  

Do you understand what this project is about?  

Have you asked all the questions you want?   

Have you had your questions answered in a way you understand?   

Do you understand it is okay to stop taking part at any time?   

Are you happy to take part?   

Do you understand that the researchers wonôt tell anyone what you say in 

sessions, unless you talk about being hurt by someone or hurting yourself 

or someone else? 

 

Do you understand that if you do talk about being hurt by someone, 

hurting yourself or hurting someone else then the researchers will share 

that information with your parent/carer or with the school to help keep 

you safe? 

 

mailto:A.staines@uea.ac.uk
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Researcher name: _________________________________ Date: 
________________________ 
 
Sign: _____________________________________ 
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Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 

Email: H.Cowie@uea.ac.uk  

A.staines@uea.ac.uk 

Tel:  +44 (0) 1603 59xxxx 

Web: www.uea.ac.uk 

 

The Sleeping Better Programme: Piloting a brief sleep intervention for adolescents in 

the community 

PARENT/CARER CONSENT FORM  

 

I, ................................................................................... [PRINT PARENTôS/CARERôS NAME], 

consent to my child     

éééééééééééééééééééééééééééééééé.[PRINT 

CHILDôS NAME] participating in this research study. 

In giving my consent I state that: 

V I understand the purpose of the study, what my child will be asked to do, and any 

risks/benefits involved.  

V I have read the Information Sheet and have been able to discuss my childôs involvement 

in the study with the researchers if I wished to do so.  

V The researchers have answered any questions that I had about the study and I am happy 

with the answers. 

V I understand that being in this study is completely voluntary and my child does not have 

to take part. My decision whether to let them take part in the study will not affect our relationship 

with the researchers or anyone else at the University of East Anglia, Cambridge and Peterborough 

NHS Foundation trust or my childôs school, now or in the future. 
V I understand that my child can withdraw from the study at any time. 

V I understand that my child may leave the face to face or telephone intervention sessions at any time.  

V I understand that my child is completing questionnaires throughout this study and that this data will be 

anonymised once entered electronically.  

V I understand that personal information about my child that is collected over the course of 

this project will be stored securely and will only be used for purposes that I have agreed to. I 

understand that information about my child will only be told to others with my permission, 

except as required by law. 

V I understand that the results of this study may be published, and that publications will not 

contain my childôs name or any identifiable information about my child.  

 

Would you like to receive feedback about the overall results of this study?  

YES.      Ä NO.    Ä 

 

Name: __________________________________________ Date: 

_________________________ 

 

Sign: ____________________________________________ 

 
 

mailto:A.staines@uea.ac.uk
http://www.uea.ac.uk/
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Appendix J. Stage 2 Session by Session Measures & Feedback Forms 

 

Sleep Diary 

 
Consensus Sleep Diary (Carney et al., 2012) 

 

1. What time did you get into bed?  

2. What time did you try to go to sleep?  

3. How long did it take you to fall asleep?  

4. How many times did you wake up, not counting your final awakening?  

5. In total, how long did these awakenings last?  

6. What time was your final awakening? 

7. What time did you get out of bed for the day?  

8. How would you rate the quality of your sleep? Ǐ Very poor Ǐ Poor Ǐ Fair Ǐ Good Ǐ Very good 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  228 

 

Child Outcome Rating Scale 

 

How are you doing? How are things going in your life? Please make a mark on the scale to 

let us know. The closer to the smiley face, the better things are. The closer to the frowny 

face, things are not so good. If you are a caretaker filling out this form, please fill out 

according to how you think the child is doing. 

 

 

Me 

(How am I doing?) 

 

I------------------------------------------------------------------------------------I 

Family 

(How are things in my family?) 

 

I------------------------------------------------------------------------------------I 

School 

(How am I doing at school?) 

 

I------------------------------------------------------------------------------------I 

Everything 

(How is everything going?) 

 

I------------------------------------------------------------------------------------ 
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Outcome Rating Scale 

 

Looking back over the last week, including today, help us understand how you have been 

feeling by rating how well you have been doing in the following areas of your life, where 

marks to the left represent low levels and marks to the right indicate high levels. If you are 

filling out this form for another person, please fill out according to how you think he or she 

is doing. 

 

Individually  

(Personal well-being) 

 

I ----------------------------------------------------------------------I  

 

Interpersonally 

(Family, close relationships) 

 

I ----------------------------------------------------------------------I  

 

Socially 

(Work, school, friendships) 

 

I ----------------------------------------------------------------------I  

 

Overall 

(General sense of well-being) 

 

I ----------------------------------------------------------------------I  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  230 

 

Sleeping Better Programme: Young Person Feedback Form 

 

It would be great if you could fill in the questionnaire below to 

give us some feedback which will help us improve our 

interventions. It should only take around 5 minutes to complete. 

Thank you. 

 

Name:____________________________________________________ 
 

Please circle the response that best fits how you feel: 
 

1) Did you like the Sleeping Better Programme?     

Really liked it            Liked it                    It was OK         Disliked it             

Hated it 

 

2) Did you find the Sleeping Better Programme useful?  

Very useful         Fairly useful          OK but could be improved      Not very useful      Not at 

all useful 

 

3) How motivated were you to complete the Sleeping Better Programme?  

 

Very motivated            Motivated                    Neutral       Unmotivated             

Very unmotivated 

 

4) Would you recommend the Sleeping Better Programme to a friend? 

             Yes definitely            Probably                   Not sure                      Probably not           Definitely 

not 

 

5) How easy was it to have treatment sessions over the phone? 

Very easy        Easy      OK (some difficulties)       Difficult         Very difficult (it 

didnôt work at all) 

 

6) How useful were the materials (e.g. workbook, leaflets) given to you during the 

Sleeping Better Programme? 

 

Very useful         Fairly useful          OK but could be improved      Not very useful      Not at 

all useful 

 

7) How would you describe the relationship with the therapist throughout 

treatment? 

Very good       Good       OK    Poor                      Very poor 

If you have any further comments about your relationship with the therapist please write 

them below: 
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éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

8) What did you like best about the Sleeping Better Programme? 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

9) What did you like least about the Sleeping Better Programme? 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééé.éééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

 

10) Was there anything you struggled with during the Sleeping Better 

Programme? 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééé.éééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

11) How would you improve the Sleeping Better Programme (e.g. number of 

treatment sessions, the work booklet etc.): 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééé.éééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

 

Any other comments: 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

J   Thanks for your time   J 
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Sleeping Better Programme: Parent Feedback Form 
 

 
 

It would be great if you could fill in the questionnaire below to give us some feedback 

which will help us improve our interventions. It should only take around 5 minutes to 

complete. Thank you. 

 

Name:____________________________________________________ 
 

 

 

Please circle the response that best fits how you feel: 
 

1) Did you like the Sleeping Better Programme?     

Really liked it            Liked it                    It was OK         Disliked it             

Hated it 

 

2) Did you find the Sleeping Better Programme useful for your child?  

Very useful         Fairly useful          OK but could be improved      Not very useful      Not at 

all useful 

 

3) Would you recommend the Sleeping Better Programme to someone else? 

             Yes definitely            Probably                   Not sure                      Probably not           Definitely 

not 

 

4) How easy was it to have treatment sessions over the phone? 

Very easy        Easy      OK (some difficulties)           Difficult         Very difficult (it 

didnôt work at all) 

 

5) How easy was it to support your child during the Sleeping Better Programme? 

Very easy       Easy      OK (some difficulties)            Difficult                        Very difficult 

 

6) How useful were the materials (e.g. workbook, leaflets) given to you and your 

child duri ng the Sleeping Better Programme? 

 

Very useful         Fairly useful          OK but could be improved      Not very useful      Not at 

all useful 

 

7) How would you describe the relationship with the therapist throughout 

treatment? 

Very good       Good       OK    Poor                      Very poor 

If you have any further comments about your relationship with the therapist please write 

them below: 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé
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éééééééééééééééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

8) What did you like best about the Sleeping Better Programme? 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

9) What did you like least about the Sleeping Better Programme? 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééé.éééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

 

10) Was there anything you struggled with during the Sleeping Better 

Programme? 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééé.éééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

11) How would you improve the Sleeping Better Programme (e.g. number of 

treatment sessions, the work booklet etc.): 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééé.éééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

 

Any other comments: 

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

éééééééééééééééééééééééééééééééééééé

ééééééééééééééééééééééé.éééééééééé 

J   Thanks for your time   J 
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Appendix K. Participant Flow Diagram (CONSORT) 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: the diagram below has been adapted from the CONSORT guidelines for pilot and 

feasibility studies (Eldridge et al., 2010) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screened 

Follow-up 

Eligible for 

intervention Stage 2 

(n= ) 

Intervention (Stage 2) 

Students screened 

at Stage 1(n= ) 

Assessed for 

eligibility to Stage 

2 (n= ) 
Excluded (n= ) 

ü Not meeting inclusion criteria 

(n= ) 

ü Declined to participate (n= ) 

ü Other reasons (n= )  

Enrolment 

Baseline 

ü Received baseline (n= ) 

ü Did not receive baseline 

(n= ) 

ü (Including reasons n= )  

Week 1 

ü Received week 1 (n= ) 

ü Did not receive week 

1 (n= ) 

ü (Including reasons) 

(n= )  

Week 2 

ü Received week 2 (n= ) 

ü Did not receive week 

2 (n= ) 

ü (Including reasons) 

(n= )  

Week 3 

ü Received week 3 (n= ) 

ü Did not receive week 

3 (n= ) 

ü (Including reasons) 

(n= )  

Lost to follow up (n= ) 

(Including reasons n= ) 
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Appendix L. Participant Debrief Sheets 

 

Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 
 

Sleeping Better Survey 

Adolescent Debrief Sheet 

 

Thank you for taking part in our survey! The aim of this study was to get some information 

about peopleôs sleep and see if there were any similarities or differences between those who 

sleep well, and those who donôt sleep as well. We are also looking for people to take part in 

a second study, so you may be contacted about this in the future. 

 

Your results will be anonymously compared with those of other participants taking part in 

the study. If at any point you wish to withdraw your results or ask any questions about this 

study please email Hannah Cowie (H.Cowie@uea.ac.uk) or Alex Staines 

(A.Staines@uea.ac.uk).  

 

The questionnaires tell us about your sleep, as well as how you have been feeling.  

Everyoneôs feelings go up and down from time to time.  This is perfectly normal and nothing 

to worry about.   

 

Sometimes we do go through times when we feel upset or down for quite a while.  Usually 

people you already know can help; for example, parents, other family, a member of staff at 

school, or a friend. Sometimes itôs useful to talk to someone else or read some information 

so we have suggested some useful resources below. 

 

Thank you very much for helping us with this research.  We hope you have found it 

interesting.  We will be feeding back what weôve found to the school once we have the 

results! 

 

Support & Advice 

Staff at your school 

If you are having problems at school, whether itôs keeping up in lessons, managing your 

homework, or getting on with others in your class, your Head of Year can help.  They will 

talk to you about what youôre finding difficult, and think about what could help.  You can 

also speak to any staff member at school who can point you in the right direction. 

Your General Practitioner  (GP) (contact details vary)    

Your GP will  be able to offer support and advice on possible treatment options for any 

mental health dif ficulties.  It can be helpful to take someone with you if you are not used 

to talking to them. 

 

 

 

 

Books 

Am I  depressed? And what can I  do about it? A CBT self-help guide for teenagers 

experiencing low mood and depression.  Authors: Shirley Reynolds, & Monika Parkinson 

mailto:H.Cowie@uea.ac.uk
mailto:A.Staines@uea.ac.uk
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(2015). Publishers: Constable & Robinson.  This book is written for teenagers, and is 

available on Amazon. 

Overcoming Low Self-Esteem: A self-help guide using cognitive behavioural 

techniques.  Author: Melanie Fennell (1999). Publisher: Constable & Robinson. 

This book is a really easy to read guide on how to overcome difficulties with low self-

esteem, a common problem for many young people. 

 

 

Websites 

        

Young Minds:  www.youngminds.org.uk/   

Young Minds is a charity committed to improving the mental health of young people. The 

website has information leaflets and ways to get support. 

Northumberland self-help: https://www.ntw.nhs.uk/pic/selfhelp/ 

This website has some great free to download self-help leaflets, including ones on anxiety, 

depression, anger, and self-harm. 

Mood Juice: http://www.moodjuice.scot.nhs.uk/            

A self-help site full of resources for dealing with depression, anxiety and other difficulties. 

Mood Gym: https://moodgym.anu.edu.au                                           

Free web-based Cognitive-Behaviour Therapy (CBT) programme. 

Child line: www.childline.org.uk                                                                                             

Lots of useful information.  You can also email or speak to a counsellor online: 

http://www.childline.org.uk/talk/chat/pages/onlinechat.aspx  

Papyrus: http://www.papyrus-uk.org  Advice and support for young people dealing with 

self-harm and emotional distress and for those who are worried about them.  

 

Helplines 

 

Childline:   0800 11 11  

Free confidential 24hr helpline for young people up to 19yrs old. 

Samaritans:  08457 90 90 90  

Free confidential 24 hour helpline. 

Papyrus HOPELineUK   0800 068 41 41  

Free confidential helpline for anyone concerned about a young person at risk of harming 

themselves. Open weekdays 10am ï 5pm, 7pm ï 10pm; weekends 2pm ï 5pm. 

Get Connected: 0808 808 4994  

Free, confidential help for a wide range of issues for young people under 25.They also 

have a website: http://www.getconnected.org.uk/ 

Study leads:  

 

Alex Staines  

a.staines@uea.ac.uk 

(insert research mobile number) 

 

Hannah Cowie 

h.cowie@uea.ac.uk  

(insert research mobile number)  

 

http://www.youngminds.org.uk/
https://www.ntw.nhs.uk/pic/selfhelp/
http://www.moodjuice.scot.nhs.uk/
https://moodgym.anu.edu.au/
http://www.childline.org.uk/
http://www.childline.org.uk/talk/chat/pages/onlinechat.aspx
http://www.papyrus-uk.org/
http://www.getconnected.org.uk/
mailto:a.staines@uea.ac.uk
mailto:h.cowie@uea.ac.uk
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Norwich Medical School 

Faculty of Medicine and Health Sciences 

University of East Anglia 

Norwich 

NR4 7TJ 
 

Adolescent Debrief Sheet 

 

Title of study: Piloting a brief sleep intervention for adolescents in the community  

 

Thank you for taking part in our study! The aim of this study was to test out a new 

programme to help people sleep better. We wanted to see if people find it helpful, and get 

some feedback about things that we need might need to change or improve. Additionally, 

we wanted to get some information about those who struggle to sleep to see if there are any 

similarities between these people. 

 

Your results will be anonymously compared with those of other participants taking part in 

the study. If at any point you wish to withdraw your results or ask any questions about this 

study please email Hannah Cowie (H.Cowie@uea.ac.uk) or Alex Staines 

(A.Staines@uea.ac.uk).  

 

The questionnaires tell us about your sleep, as well as how you have been feeling.  

Everyoneôs feelings go up and down from time to time.  This is perfectly normal and nothing 

to worry about.   

 

Sometimes we do go through times when we feel upset or down for quite a while.  Usually 

people you already know can help; for example, parents, other family, a member of staff at 

school, or a friend. Sometimes itôs useful to talk to someone else or read some information 

so we have suggested some useful resources below. 

 

Thank you very much for helping us with this research.  We hope you have found it 

interesting.  We will be feeding back what weôve found to the school once we have the 

results! 

 

Support & Adv ice 
Staff at your school 
If you are having problems at school, whether itôs keeping up in lessons, managing your 

homework, or getting on with others in your class, your Head of Year can help.  They will 

talk to you about what youôre finding difficult, and think about what could help.  You can 

also speak to any staff member at school who can point you in the right direction. 
 

Your General Practitioner  (GP) (contact details vary)    

Your GP will  be able to offer support and advice on possible treatment options for any 

mental health dif ficulties.  It can be helpful to take someone with you if you are not used 

to talking to them. 

 
 
 

 

Books 
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Am I  depressed? And what can I  do about it? A CBT self-help guide for teenagers 

experiencing low mood and depression.  Authors: Shirley Reynolds, & Monika Parkinson 

(2015). Publishers: Constable & Robinson.  This book is written for teenagers, and is 

available on Amazon. 

 

Overcoming Low Self-Esteem: A self-help guide using cognitive behavioural 

techniques.  Author: Melanie Fennell (1999). Publisher: Constable & Robinson. 

This book is a really easy to read guide on how to overcome difficulties with low self-

esteem, a common problem for many young people. 

 

 

Websites 
        
Young Minds:  www.youngminds.org.uk/   

Young Minds is a charity committed to improving the mental health of young people. The 

website has information leaflets and ways to get support. 
  
 

Northumberland self-help: https://www.ntw.nhs.uk/pic/selfhelp/ 

This website has some great free to download self-help leaflets, including ones on anxiety, 

depression, anger, and self-harm. 

 
 

Mood Juice: http://www.moodjuice.scot.nhs.uk/            

A self-help site full of resources for dealing with depression, anxiety and other difficulties. 

 
Mood Gym: https://moodgym.anu.edu.au                                           

Free web-based Cognitive-Behaviour Therapy (CBT) programme. 

 

Childline: www.childline.org.uk                                                                                             

Lots of useful information.  You can also email or speak to a counsellor online: 

http://www.childline.org.uk/talk/chat/pages/onlinechat.aspx  

 

Papyrus: http://www.papyrus-uk.org  Advice and support for young people dealing with 

self-harm and emotional distress and for those who are worried about them.  

 

Helplines 

 
Childline:   0800 11 11  

Free confidential 24hr helpline for young people up to 19yrs old. 

 

Samaritans:  08457 90 90 90  

Free confidential 24 hour helpline. 

 

Papyrus HOPELineUK  0800 068 41 41  

Free confidential helpline for anyone concerned about a young person at risk of harming 

themselves. Open weekdays 10am ï 5pm, 7pm ï 10pm; weekends 2pm ï 5pm. 

 

Get Connected: 0808 808 4994  

Free, confidential help for a wide range of issues for young people under 25.They also 

have a website: http://www.getconnected.org.uk/ 

Study leads:  

 

Alex Staines  

http://www.youngminds.org.uk/
https://www.ntw.nhs.uk/pic/selfhelp/
http://www.moodjuice.scot.nhs.uk/
https://moodgym.anu.edu.au/
http://www.childline.org.uk/
http://www.childline.org.uk/talk/chat/pages/onlinechat.aspx
http://www.papyrus-uk.org/
http://www.getconnected.org.uk/
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a.staines@uea.ac.uk 

(insert research mobile number) 

 

Hannah Cowie 

h.cowie@uea.ac.uk  

(insert research mobile number)  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:a.staines@uea.ac.uk
mailto:h.cowie@uea.ac.uk


ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  240 

 

Appendix M. The Sleeping Better Programme 
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Appendix N. Buddy Mentor Guidelines (UEA) 
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Appendix O. Ethics Confirmation  

 

 

Initial ethics approval confirmation (05/12/2019) 
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Ammendments following changes 

 

Ammendments request (24/02/2020) 
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Ammendments confirmation (05/03/2020) 
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Ammendments following COVID -19 lockdown 

Request 20/03/2020 
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Confirmation (30/04/2020) 

 

 
 

 

 

 

 



ANXIETY AND SLEEP-RELATED THOUGHT PROCESSES                                                  266 

 

Appendix P. Sleep Webinar Slides 
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