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Abstract 

 

Symptoms of insomnia are highly prevalent amongst individuals with schizophrenia and 

related psychoses, and are linked to poorer functional outcomes and greater symptom severity 

(Chemerinksi et al., 2002; Hofstetter, Lysaker, & Mayeda, 2005; Xiang et al., 2009). 

However, insomnia remains largely ignored in routine clinical management. For many 

individuals, this represents a lost opportunity for maximising recovery. Cognitive Behavioural 

Therapy for Insomnia (CBT-I) is an effective treatment option for insomnia in the general 

population (Okajima, Komada, & Inoue, 2011) and several clinical populations (e.g. chronic 

pain, cancer, fibromyalgia, depression; Geiger-Brown et al., 2015), and is recommended as a 

first line treatment for insomnia. In schizophrenia and related psychoses, psychological 

interventions for sleep disturbances have only recently become a focus of scientific 

investigation. Current literature suggests that CBT-I adapted to people with schizophrenia 

may be a highly worthwhile endeavour, but the consumer perspective, specific adaptations, 

and effectiveness of such a treatment warrants detailed investigation. 

  The main aim of this thesis was to develop an effective CBT-I intervention that is 

adapted to the needs and preferences of people with schizophrenia and related psychoses. 

Specific objectives were to: 1) investigate the personal experience of, and contributing factors 

for, sleep problems in people with schizophrenia and related psychoses, as well as their 

preferences for treatment, 2) develop and describe the process of adapting a CBT-I 

intervention for schizophrenia, and 3) evaluate the effectiveness of this adapted CBT-I 

intervention on sleep, and clinical symptoms, relative to treatment as usual.  

Chapter 2 describes a survey used to compare the cognitive and behavioural factors 

maintaining insomnia in schizophrenia versus non-psychiatric controls. Findings showed that 

people with schizophrenia and insomnia possess similar but more severe dysfunctional beliefs 

about sleep, rumination, and maladaptive thought-control strategies, than non-psychiatric 

controls with insomnia, suggesting that the theoretical model of CBT-I is relevant to this 

clinical group.  

In Chapter 3, the lived experience of sleep problems for people living with schizophrenia 

is investigated using focus groups and individual interviews. This revealed that factors such as 

comorbid sleep disorders, negative mood states, trauma, low motivation and self-efficacy, and 

medication side-effects are significant contributors to their experience of insomnia, and 

should be considered in CBT-I treatment.  
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In Chapter 4, focus groups and individual interviews are used to evaluate the 

acceptability, and perceived advantages and disadvantages of CBT-I treatment for people with 

schizophrenia. Findings suggested that many people would prefer CBT-I as a treatment 

method over pharmacotherapy, but had concerns over their ability to sustain motivation to 

engage in the intervention. 

In Chapter 5, the process of adapting a CBT-I Treatment Manual is described. It provides 

a summary of how the information learned from Chapters 1 to 4 was translated into the 

development of an adapted CBT-I Treatment Manual and client material for people with 

schizophrenia. Chapter 5 also describes the specific adaptations that were made, and 

considerations around treatment delivery and implementation into real-world clinical settings.   

Chapter 6 presents a trial which evaluates the effectiveness of four sessions of adapted 

CBT-I in 40 individuals with schizophrenia and related psychoses, compared to 20 

individuals who chose to receive treatment as usual (TAU) in real-world clinical settings. 

Results showed that adapted CBT-I was effective for improving sleep, psychotic symptoms, 

anxiety, and depression, relative to TAU.  

Chapter 7 uses data from the trial in Chapter 6 to investigate for different sleep profiles in 

participants, and evaluates their differential responses to CBT-I. Latent class analyses 

revealed three clear sleep profiles on the basis of sleep duration, sleep efficiency, and sleep 

onset latency. While the three profiles showed improvement in sleep and clinical symptoms 

following CBT-I, there were distinct differences in their type of response and levels of 

improvement. 

In summary, this doctoral work highlights the value of seeking consumer perspectives in 

the development and delivery of sleep interventions, and shows that adapted CBT-I is a viable 

and effective treatment for insomnia and mental health symptoms in schizophrenia and related 

psychoses within real-world clinical settings.  
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Chapter 1 

General introduction 
 

1.1 Thesis Overview  

Schizophrenia and related psychotic disorders (shortened to ‘schizophrenia’ in this chapter) 

refer to a spectrum of diagnostic syndromes associated with disability, cognitive impairments, 

and a range of clinical symptoms including positive symptoms (such as hallucinations and 

delusions) and negative symptoms (such as avolition and social withdrawal) (Rieger, 2008). 

Almost everyone who has schizophrenia experiences difficulties with their sleep at some 

point during their illness, and approximately half meet the clinical criteria for insomnia 

disorder. Other common and co-morbid sleep complaints include excessive daytime 

sleepiness (hypersomnia; Wichniak et al., 2009), circadian rhythm disturbances (Klingaman 

et al., 2015) and nightmares (Sheaves et al., 2015). Such poor sleep is not just an 

epiphenomenon of schizophrenia, but rather it is both a cause and consequence of poor mental 

health. Disorders of sleep can cause significant distress, and impact on symptoms, health, 

quality of life, and recovery (Bosch et al., 2016; Hofstetter, Lysaker, & Mayeda, 2005).   

In order to optimise the health and functional recovery of people with schizophrenia, 

treatment efforts to address insomnia and related sleep problems are imperative. To this end, 

Cognitive Behaviour Therapy for Insomnia (CBT-I) offers great promise. In the past 10 years, 

international research efforts have provided emerging evidence for the positive effects of 

CBT-I in schizophrenia. However, standard CBT-I is often delivered without clear adaptions 

made for the specific needs and challenges faced by people with schizophrenia. Adapted 

CBT-I interventions are therefore required with treatment contents which: (i) rest on an 

evidence-base regarding the personal experience of, contributors to, and treatment preferences 

for, sleep problems in schizophrenia, (ii) include material capable of accommodating the 

range of clinical, cognitive and behavioural factors which maintain sleep problems in 

schizophrenia, and (iii) are capable of creating positive changes in sleep and clinical 

symptoms in schizophrenia.   

This thesis sought to address this gap and to better understand the contributing factors 

and personal experience of sleep problems in schizophrenia, describe adaptations for a CBT-I 

intervention developed in collaboration with consumers, and evaluate the efficacy of this new 

manualised CBT-I intervention (The ‘Sleep Well, Feel Well with Psychosis’ program) in 

schizophrenia. In this introductory chapter, I review existing knowledge regarding 

schizophrenia and insomnia, and describe the research aims for my thesis. 
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1.2 Schizophrenia and its treatment  

1.2.1. Schizophrenia 

Schizophrenia is a psychiatric disorder which is defined by the presence of various psychotic 

symptoms. Symptoms include:  

• Hallucinations: Hearing voices speaking, sounds or music when there is no one there 

or nothing that can account for it; seeing, feeling or smelling things that others do not.  

• Delusions: Strong beliefs that others would not share and lead to the misinterpretation 

of situations. Suspicious, paranoid thoughts are common symptoms in psychosis. 

• Disorganised speech:  Incoherence or derailment in speech. Everyday thoughts seem 

to speed up or slow down, and may become jumbled and confused, making speech 

unclear or hard to understand. 

• Disorganised or catatonic behaviour: Bizarre and inappropriate actions such as dress 

style, poor hygiene, and unprovoked agitation. Catatonia involves marked 

disturbances or lack of responsiveness in movements and posture.  

• Negative symptoms: Restricted displays of emotion, monotone speech, reduced eye 

contact, slow movements, low motivation, inability to feel pleasure, and lack of 

spontaneity, which reflect a reduction or loss of normal function. 

Under the Diagnostic and Statistical Manual of Mental Disorders – Fifth edition (DSM-5; 

American Psychiatric Association, 2013), an individual may be formally diagnosed with 

schizophrenia if they have continuously experienced two or more of the aforementioned 

symptoms for at least one month over a six month period, leading to significant distress or 

deterioration in occupational and/or social functioning (Textbox 1.1). In addition to these 

diagnostic features, there are physical changes which are almost ubiquitous to the condition, 

such as sleep problems and physical health issues (Barbato, 1998; S. Chouinard, Poulin, Stip, 

& Godbout, 2004; Robson & Gray, 2007; Von Hausswolff-Juhlin, Bjartveit, Lindström, & 

Jones, 2009).  

Schizophrenia belongs to a diagnostic group (known as ‘Schizophrenia Spectrum and 

Other Psychotic Disorders’), which also includes other disorders such as schizoaffective 

disorder, schizotypal personality disorder, delusional disorder, brief psychotic disorder, and 

substance-induced psychotic disorder (Tandon et al., 2013). Note however that a distinction is 

often made between psychotic disorders and psychotic symptoms (Waters, Blom, Jardri, 

Hugdahl, & Sommer, 2017).  This distinction is important because psychotic symptoms can 

accompany virtually all psychiatric disorders including borderline personality disorder 
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(Slotema et al., 2012), anxiety disorder (e.g. PTSD; Gaudiano & Zimmerman, 2010), 

depression (Johnson, Horwath, & Weissman, 1991; Ohayon & Schatzberg, 2002), and autism 

(Stahlberg, Soderstrom, Rastam, & Gillberg, 2004; van Schalkwyk, Volkmar, & Corlett, 

2017), and many people with psychotic symptoms never come to develop schizophrenia or a 

psychotic disorder (Nuevo et al., 2012; Wiles et al., 2006). 

 

Textbox 1.1: Diagnostic Statistical Manual (DSM-5) classification criteria for 
Schizophrenia (American Psychiatric Association, 2013) 

A. Two or more of the following, each present for a significant portion of time during a 1-
month period (or less if successfully treated). At least two must be (1), (2), or (3): 

1. Delusions. 
2. Hallucinations. 
3. Disorganized speech (e.g., frequent derailment or incoherence). 
4. Grossly disorganized or catatonic behaviour. 
5. Negative symptoms (i.e., diminished emotional expression or avolition). 

B. For a significant portion of the time since onset of the disturbance, level of functioning in 
one or more major areas, such as work, interpersonal relations, or self-care, is markedly 
below the level achieved prior to the onset (or when the onset is in childhood or 
adolescence, there is failure to achieve expected level of interpersonal, academic, or 
occupational functioning). 

C. Continuous signs of the disturbance persist for at least 6 months. This 6-month period 
must include at least 1 month of symptoms (or less if successfully treated) that meet 
Criterion A (i.e., active-phase symptoms) and may include periods of prodromal or 
residual symptoms. During prodromal or residual periods, the signs of the disturbance 
may be manifested by only negative symptoms or by two or more symptoms listed in 
Criterion A in an attenuated form (e.g., odd beliefs, unusual perceptual experiences). 

D. Schizoaffective disorder and depressive or bipolar disorder with psychotic features have 
been ruled out because either 1) no major depressive or manic episodes have occurred 
concurrently with the active-phase symptoms, or 2) if mood episodes have occurred 
during active-phase symptoms, they have been present for a minority of the total duration 
of the active and residual periods of the illness. 

E. The disturbance is not attributable to the physiological effects of a substance (e.g., a drug 
of abuse, a medication) or another medical condition. 

F. If there is a history of autism spectrum disorder or a communication disorder of childhood 
onset, the additional diagnosis of schizophrenia is made only if prominent delusions or 
hallucinations, in addition to the other required symptoms of schizophrenia, are also 
present for at least 1 month (or less if successfully treated). 

 

1.2.2 Treatment options  

Treatment options for schizophrenia should consider the individual’s preferences, their 

culture, physical health, and the symptom severity (National Collaborating Centre for Mental 
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Health, 2014). Antipsychotic medications are often regarded as the cornerstone of treatment 

in schizophrenia. Whilst medications are efficacious for treating psychotic symptoms, two 

main limitations exist. First, they often come with many unwanted side-effects, including 

drowsiness, tremors, muscle contractions, metabolic changes, significant weight gain and 

increased risk of diabetes, which negatively impacts on the individual’s quality of life 

(American Diabetes Association, 2004; Leucht, Pitschel-Walz, Abraham, & Kissling, 1999). 

Second, all too often, people are prescribed medications for psychotic symptoms without also 

being offered alternative therapy options (e.g. psychosocial or other interventions; Drake, 

Bond, & Essock, 2009; Harding & Zahniser, 1994; Mojtabai et al., 2009) that have 

demonstrated a positive impact. Clinical guidelines for the treatment of schizophrenia advise 

that a combination of antipsychotic medications together with psychological therapies and 

social support provides the best possible outcomes (Dixon et al., 2010). In fact, psychological 

therapies are suggested as a first-line treatment alongside medication (National Collaborating 

Centre for Mental Health, 2014). In practice, however, psychological therapies are more often 

offered as a second-line treatment for those who do not respond well to antipsychotic 

medications, and it is rarely utilized by people with schizophrenia, particularly in public 

mental health services (Carr, Neil, Halpin, Holmes, & Lewin, 2003; Jablensky et al., 2000).  

A range of psychological options exist for schizophrenia, but the psychological 

therapy with the most evidence base is Cognitive Behavioural Therapy for psychosis (CBTp; 

Farhall & Thomas, 2013). It involves assisting the person to develop an adaptive 

understanding of their experiences, helping them to restructure appraisals in relation to 

distress and personal challenges, and changing the person’s relationship with their internal 

experiences. A strong emphasis is placed on the therapeutic relationship, active engagement, 

and an individualised formulation approach (Morrison & Barratt, 2010). There are several 

types of CBTp, with varied emphasis and approaches to symptoms, crisis and trauma, 

motivational enhancement, social integration and occupational support (Steel & Smith, 2012). 

Randomised controlled trials of CBTp show superior beneficial effects when used as an 

adjunct to antipsychotic medications compared to treatment as usual (Sarin, Wallin, & 

Widerlöv, 2011). CBTp reduces psychotic symptoms over the course of treatment, 

particularly by reducing negative symptoms, distress and disruption caused by persistent 

hallucinations and delusions (Pfammatter, Junghan, & Brenner, 2006; Thomas et al., 2014; 

Thomas, Rossell, Farhall, Shawyer, & Castle, 2011). Other positive effects include improved 

medication adherence and functioning (Grant, Huh, Perivoliotis, Stolar, & Beck, 2012; Pilling 

et al., 2002). Improvements following CBTp have been demonstrated as long as nine to 
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twelve months follow-up (Pilling et al., 2002), including individuals who are low functioning 

(Grant et al., 2012).   

Good empirical evidence exists for CBTp, but these interventions are rarely offered 

systematically in clinical practice. Difficulties include implementation issues, lack of 

specialist knowledge in mental health staff, and poor transfer of knowledge from rigorous 

experimental and university settings to everyday clinical applications in the real world 

(Prytys, Garety, Jolley, Onwumere, & Craig, 2011; Thomas, 2015). Interventions that remain 

accessible to clients with a mixed range of clinical presentations, and in a variety of settings, 

are therefore critical. These issues were foremost in my mind when I sought to develop and 

adapt on Cognitive Behavioural Therapy for Insomnia (CBT-I).  

 

1.3 Schizophrenia and sleep problems 

1.3.1 Prevalence and course of sleep problems in schizophrenia 

Insomnia is a common complaint in schizophrenia. Estimated rates of insomnia and 

related sleep problems in this clinical group have ranged from 36% to 80% (Cohrs, 2008; 

Freeman, Pugh, Vorontsova, & Southgate, 2009; Palmese et al., 2011; Royuela et al., 2002; 

Xiang et al., 2009). Sleep problems are reportedly even one of the earliest symptoms to 

predict the onset of psychosis and psychotic relapse (Chemerinksi et al., 2002; Donlon & 

Blacker, 1975; Lunsford-Avery & Mittal, 2013). Individuals also report that their sleep 

difficulties fluctuate over time. Studies have found that these fluctuations may be linked to 

clinical symptoms. For example, daily reductions in sleep duration has been directly linked to 

a next-day worsening of psychotic symptoms (Waters et al., 2011), and sudden changes in 

sleep may precipitate acute psychotic states (Chemerinksi et al., 2002). In interviews with 145 

individuals with schizophrenia and their family members, 70% reported that changes in sleep 

were the first symptoms signalling that the person was becoming unwell (Herz & Melville, 

1980). Furthermore, sleep problems do not tend to fully resolve during remission. Studies 

show that sleep complaints remain pervasive in between 36% to 70% of individuals who are 

clinically stable and between psychotic episodes (Palmese et al., 2011; Waters, Faulkner, 

Naik, & Rock, 2012; Xiang et al., 2009).  

 

1.3.2 Characteristics of sleep problems in schizophrenia, including insomnia 

Sleep problems reported by people with schizophrenia tend to be more severe than 

those observed in the general population, and have been confirmed using different 

methodological approaches. Overnight polysomnography (PSG) studies have demonstrated a 
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greater number of night-time awakenings and wakefulness after sleep onset (WASO), shorter 

time to Rapid Eye Movement (REM) sleep, and reduced slow wave sleep (SWS), compared 

to healthy samples with and without sleep problems (Caldwell & Domino, 1967; Chan, 

Chung, Yung, & Yeung, 2017; Sarkar, Katshu, Nizamie, & Praharaj, 2010; Waters & 

Manoach, 2012). Repeated and prolonged bouts of night-time waking may also occur several 

times per week (Rotenberg et al., 2000), which has been associated with greater severity of 

psychotic symptoms (Lauer, Schreiber, Pollmächer, Holsboer, & Krieg, 1997; Waters et al., 

2011). 

Another well-documented finding from PSG and actigraphy studies is significantly 

prolonged SOL (i.e. longer time to fall asleep) in schizophrenia. The normal range for sleep 

latency is up to 30 minutes, whereas average SOL in people with schizophrenia typically 

ranges from 50 to 75 minutes (Matcheri S Keshavan, Reynolds Iii, Miewald, & Montrose, 

1996; Lauer et al., 1997; Poulin, Daoust, Forest, Stip, & Godbout, 2003). Compared to 

healthy controls, individuals with schizophrenia take roughly three times longer to fall asleep 

(i.e. SOL), and spend three times longer awake after sleep onset (WASO) (Lauer et al., 1997; 

Poulin et al., 2003; Rotenberg et al., 2000). Furthermore, irregular sleep-wake rhythms, occur 

more commonly in people with psychotic disorders than in healthy adults (Wulff et al., 2012), 

and are associated with subjective complaints of poor sleep quality (Hofstetter et al., 2005).  

Irregular sleep-wake rhythms are most often reported in the initial phases of a psychotic 

episode (Castro et al., 2015), and may be more common in people with predominantly 

positive symptoms (64%) compared to people with predominantly negative symptoms (33%) 

(Afonso et al., 2011). 

Disturbed sleep duration is also widely reported. Seven to nine hours is the 

recommended sleep duration for adults, with six to ten hours being appropriate for some 

individuals (Hirshkowitz et al., 2015). There is much intra- and inter-individual variability in 

people diagnosed with psychotic disorders (although not exclusively in schizophrenia), with 

some people either sleeping too little (Krystal, 2006; Loudon, Ashworth, & Blackburn, 1977) 

and others sleeping too much (McEvoy et al., 2007; Pohl & Haits, 1968; Waters et al., 2012). 

A substantial number of people with schizophrenia and other psychoses sleep below the 

recommended duration, with almost a third (26%) sleeping less than six hours a night 

(Waters, Ree, & Chiu, 2017). A significant portion also report excessive daytime tiredness 

and ‘oversleeping’, which is often referred to as ‘hypersomnia’. Although few studies exist, 

23% to 43% of those with a psychotic disorder report sleeping nine or more hours over a 24 

hour period, and still feel unrefreshed (Lieberman et al., 2005; Waters, Ree, et al., 2017). 
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Some even experience both extremes of short and long sleep duration at different stages of 

their illness or in response to medication changes. Sleeping too much (‘hypersomnia’) is a 

more common phenomenon in those taking antipsychotics, benzodiazepines and tricyclic 

antidepressants (McWhirter, Bae, & Budur, 2007), and has been linked to depression in 

schizophrenia (Wassink, Flaum, Nopoulos, & Andreasen, 1999).   

While the characteristics and prevalence of sleep problems in schizophrenia have been 

well described using questionnaire (e.g. Pittsburgh Sleep Quality Index; PSQI) and objective 

measures (e.g. PSG), description of these individuals’ personal experiences of poor sleep 

remain scarce. A limitation of the existing measures is that they make a priori assumptions 

about the nature of sleep disturbances in schizophrenia, which prioritise features that are 

common in the general insomnia population in whom diagnostic criteria and questionnaire 

norms were developed (e.g. ‘pure’ insomnia symptoms of difficulties falling or staying 

asleep). In this way, other features that may be prominent in schizophrenia are overlooked 

(e.g. hypersomnia). The ‘consumer perspective’ is therefore a gap that needs to be filled, as 

treatment and education should address disturbances of sleep that are most distressing for the 

individual, and which have the most impact on their mental health and functioning. Previous 

consumer research has shown that insomnia patients often find clinicians to be overly-

focussed on clinical outcomes (Cheung, Bartlett, Armour, & Saini, 2012), whereas prioritising 

what the individual wants to address leads to improved motivation for help-seeking (Cheung, 

Bartlett, Armour, Glozier, & Saini, 2013) and adherence to treatment for sleep problems 

(Olsen, Smith, Oei, & Douglas, 2012). For example, a clinician may be more concerned about 

treating a client’s insomnia to alleviate future health problems (e.g. hypertension, 

cardiovascular risk), whilst the client may be more interested in treatment to improve their 

energy to engage in everyday life (e.g. playing with their children, employment).  

 

1.3.3 Impact of sleep problems in schizophrenia  

In the general population, insomnia has a range of harmful consequences. It has been 

linked to the occurrence of occupational and motor vehicle accidents, fatalities, greater 

medical disability, lost educational opportunities, lost income through decreased productivity 

and absenteeism, as well as lowered immune functioning (Hafner, Stepanek, Taylor, Troxel, 

& Van Stolk, 2016; Irwin, Clark, Kennedy, Christian Gillin, & Ziegler, 2003; Léger & Bayon, 

2010). Sleep problems are even more highly disruptive and distressing in schizophrenia, 

causing an exacerbation of psychiatric symptoms, cognitive impairments, as well as poorer 

coping and quality of life.   
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Studies show that sleep disturbances in schizophrenia can worsen psychotic symptoms 

(Benson, 2008; Zarcone & Benson, 1997), as well as extrapyramidal symptoms (Xiang et al., 

2009). Population-based studies have linked insomnia to positive symptoms such as paranoia 

and hallucinations (Freeman et al., 2009). Reduced sleep time and sleep interruptions in 

particular have been associated with greater intensity of positive and negative symptoms 

(Waters et al., 2011; Xiang et al., 2009), as well as suicidality (Andriopoulos, Ellul, Skokou, 

& Beratis, 2011; Keshavan et al., 1994). Individuals with schizophrenia who report insomnia 

are also more likely to have comorbid depression and/ or anxiety (Xiang et al., 2009), and 

history of alcohol and drug addiction (Brower & Perron, 2010). The relationship between 

poor sleep and worsening of symptoms in schizophrenia operates in a vicious cycle, with 

clinical and psychological (i.e. distress) symptoms disturbing the reestablishment of regular 

sleep.   

Cognition is also affected by poor sleep, although few comprehensive studies have 

been conducted in schizophrenia. Studies in healthy populations show that sleep loss 

diminishes performance on tasks of attention and vigilance, verbal recall, motor speed, and 

problem-solving abilities, via negative effects on memory consolidation and daytime alertness 

(Waters & Bucks, 2011). In schizophrenia, deficits on tests of attention, response times and 

motor speed are commonly reported findings (Hofstetter, Mayeda, Happel, & Lysaker, 2003; 

Manoach & Stickgold, 2009). There is also evidence of impaired memory consolidation in 

verbal and motor domains (Green et al., 2008; Herbener, 2009; Holt et al., 2009). Using PSG, 

Forest and colleagues (Forest et al., 2007) found that a reduction in slow wave sleep activity 

in schizophrenia (n=8) was significantly correlated with slower reaction times and poorer 

performance on selective and sustained attention tasks. Recently, it has been suggested that 

sufficient sleep may be a prerequisite for adequate cognitive functioning in schizophrenia 

(Bromundt et al., 2011; Forest et al., 2007). In Bromundt and colleagues’ (2011) study with 

14 patients, those with normal sleep-wake cycles as assessed with actigraphy showed better 

cognitive functioning than those with disturbed sleep patterns. Altogether, this underscores 

the importance of optimal sleep for cognitive performance.  

In addition to increased symptom severity and poorer cognition, insomnia in 

schizophrenia has been linked to poorer quality of life, greater functional impairments, and 

poorer adherence to treatment (Xiang et al., 2009). It has been estimated that poor sleep may 

account for up 24% of the variance in quality of life in individuals with schizophrenia, and 

poorer coping strategies (Hofstetter et al., 2005). In fact, poor sleep has significant 

correlations with poorer ratings of quality of life, even after having controlled for the effect of 
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depression, distress, and use of antipsychotic medications (Afonso, Brissos, Figueira, & 

Paiva, 2011; Hofstetter et al., 2005; Ritsner, Kurs, Ponizovsky, & Hadjez, 2004; Xiang et al., 

2009). In a separate study, 57% of psychotic inpatients cited that sleep problems led to 

problems maintaining enthusiasm throughout the day, and 34% reported fatigue or excessive 

tiredness (Waters et al., 2012). Finally, insomnia has a negative impact on health, 

relationships, work productivity and enjoyment of leisure activities (Smith, Huang, & 

Manber, 2005), and therefore cannot be ignored. 

 

1.3.4 Summary schizophrenia and sleep problems 

In summary, sleep problems such as insomnia are extremely common in 

schizophrenia, and are associated with poorer mental health, cognition, and functional 

outcomes. Existing gaps in knowledge include a lack of inquiry into the personal experience 

of sleep problems, and their impact, for these individuals, which requires a qualitative 

approach with mental health consumers. This will be one of the focuses of this thesis, as it 

will help to provide information about what aspects of sleep problems need to be addressed in 

schizophrenia. In the next section, existing knowledge regarding the regulation of healthy 

sleep, insomnia, and its treatment is reviewed.  

 
1.4 Insomnia and sleep regulation 

1.4.1 Sleep and its regulation 

Knowledge of sleep and its regulation can assist in better understanding the 

mechanisms underlying sleep disorders such as insomnia. Sleep is a state characterised by 

changes in brainwave activity, breathing, heart rate, body temperature and several other 

physiological functions. It is a state of reduced consciousness and typically there is little 

memory of the hours that passed during sleep. The architecture of sleep comprises four stages 

and two states which alternate cyclically: Non rapid eye movement (NREM: N1, N2, and N3) 

and Rapid Eye Movement Sleep (REM) (Carskadon & Dement, 2011). A healthy night of 

sleep will have 4-5 cycles. In any given sleep cycle, the sleeper will start in light sleep (stage 

N1-N2) and then progress to deeper sleep (stage N3)1 before finishing the cycle with light 

sleep, and often a period of vivid dreaming (REM). Although scientists are unsure exactly 

why people sleep, there exists evidence that sleep restores brain energy, is involved in 

1 Note: In sleep classification systems, deep sleep formerly also comprised a fourth stage (stage N4).  In 2007 
however, the American Academy of Sleep Medicine updated their methods of analysing sleep by merging stages 
N3 and N4 sleep together (i.e. NREM stage ‘N3’now represents deep sleep) (Iber, Ancoli-Israel, Chesson, & 
Quan, 2007; Schulz, 2008). 
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cleansing and maintenance of metabolic functions, and is responsible for promoting cell 

synthesis and repair (Bellesi et al., 2013; Kunz & Herrmann, 2000; Xie et al., 2013).  

Healthy sleep is regulated by an interaction between the sleep drive, the body clock, 

and arousal, which operate across the 24 hour period. Thus, it is important to assess for 

factors affecting the sleep drive, body clock and arousal when treating insomnia.  

The homeostatic sleep drive and the body clock are two important biological processes 

that regulate sleep. Alexander Borbély (1982) tied these processes together in his “two 

process” model of sleep regulation. Homeostasis refers to the drive to sleep that accumulates 

with time spent awake. With every hour of being awake, the homeostatic sleep drive 

increases. After being awake for a long period of time, the sleep drive indicates that the need 

for sleep is increasing and that it is time to sleep. For sound sleep, an individual needs to be 

retiring to bed when their sleep drive is strong (i.e. only after they have been awake for a long 

enough time for their sleep drive to build). Behaviours such as sleeping in, going to bed early, 

reduced daytime activity levels, excessive and/or late caffeine intake and napping will reduce 

sleep drive at night (Borb & Achermann, 1999).   

The body clock controls the release of certain hormones, including melatonin and 

cortisol at different times during the day (Czeisler & Klerman, 1999; Daan, Beersma, & 

Borbely, 1984). This regulated release acts to influence feelings of sleepiness and alertness, 

which ebb and flow through the day instead of changing in a linear fashion with increasing 

time awake. It is, therefore, normal to have rises and dips in energy across the day. 

Sleep difficulties related to the body clock have been linked to the abnormal timing of 

melatonin production (Cajochen, Kräuchi, & Wirz-Justice, 2003; Hajak et al., 1995). 

Melatonin, also known as the ‘sleep’ hormone, helps the body to fall and stay asleep. 

Melatonin levels increase roughly two hours before bedtime, peak in the middle of sleep 

(around 2am to 4am), and then decline before waking up (Scheer, Cajochen, Turek, & 

Czeisler, 2005). The timing of melatonin production is strongly influenced by exposure to 

light, which acts to switch off melatonin production. Exposure to bright light in the evening 

therefore can delay sleep onset, and bright light in the morning can assist daytime energy. 

If sleep is disturbed despite adequate sleep drive and body clock alignment with night 

and day, this suggests that elevated arousal may be at play. This may be in the form of 

cognitive arousal (worry, rumination, planning, problem solving), emotional arousal (anxious, 

fearful, upset, angry, excited), and/or physiological arousal (increased heart rate and breathing 

rate, muscle tension) (Basta, Chrousos, Vela-Bueno, & Vgontzas, 2007; Perlis, Giles, 

Mendelson, Bootzin, & Wyatt, 1997; Perlis, Smith, & Pigeon, 2005). One type of arousal 
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frequently leads to the other two, creating a feedback loop (Harvey, 2002). A worrisome 

thought for example, can lead to elevated heart rate and anxiety, which can generate further 

negative thoughts. In terms of physiological arousal, there is evidence that people with 

insomnia have elevated basal metabolic rate and core body temperature both day and night 

(Bonnet & Arand, 1995; Lushington, Dawson, & Lack, 2000). Physiological arousal may also 

be increased by caffeinated or sugary drinks, stimulant medications or illicit drugs, and 

nicotine before bed (Ellis, Gehrman, Espie, Riemann, & Perlis, 2012; Lohsoonthorn et al., 

2013). Commonly, arousal may be elevated at bedtime due to anxiety or excessive cognitive 

activity (Harvey, 2001; Harvey, 2002), which can lead to the ‘tired but wired’ state that many 

people with insomnia describe. Increased arousal can account for poor night-time sleep as 

well as reduced ability to nap during the day in people with insomnia (Bonnet & Arand, 

2010).  

This information is important, because skills in increasing the sleep drive, regulating 

the body clock, and reducing arousal form the targets of psychological treatment for 

insomnia.  

 

1.4.2 What is insomnia? 

Insomnia is used informally in popular culture to describe a period of sleeplessness, or 

short bouts of sleep. In clinical practice however, insomnia disorder is characterised by 

subjective complaints of: (a) difficulties getting to sleep (‘sleep onset Insomnia’), defined as 

taking longer than 30 minutes to fall asleep; (b) waking during the sleep period (‘sleep 

maintenance Insomnia’), characterised by spending more than 30 minutes awake during the 

night; (c) early waking, that is waking 30 minutes or more before desired waking time in the 

morning, and struggling to get back to sleep; and/or (d) unrefreshing sleep. To meet formal 

diagnosis for insomnia disorder (see Textbox 1.2) using formal classification systems such as 

the DSM-5 (American Psychiatric Association, 2013), and the International Classification for 

Sleep Disorders - Third Edition (ICSD-3; American Academy of Sleep Medicine, 2014), 

these sleep symptoms must also be: prominent or prolonged (3+ months), occurring despite 

adequate opportunity for sleep, not fully explained by another sleep or mental disorder, 

accompanied by distress and/or impairment in daily functioning, and present for at least three 

nights of the week.   

Reports of insomnia in the general population range from 20% to 39% (Léger & 

Bayon, 2010), however these rates are significantly higher in psychiatric populations. 

Historically, insomnia was overlooked in people with psychiatric disorders as being ‘just 
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another symptom’ of the person’s condition. This notion was in accordance with a previous 

diagnostic distinction that had been made between Primary and Secondary insomnia. Primary 

insomnia was viewed as an independent sleep disorder, whereas Secondary insomnia was 

seen as a symptom of another condition (psychiatric disorder, pain, etc.). Unfortunately, this 

view led to significant barriers in people accessing treatment for insomnia, as it assumed that 

the psychiatric condition was responsible for the insomnia, and therefore that treatment of this 

condition would be sufficient to resolve the insomnia (National Institutes of Health, 2005). 

There is now, however, much evidence to suggest that insomnia does not always resolve upon 

successful treatment of a comorbid condition (Carney, Edinger, Manber, Garson, & Segal, 

2007). Indeed, we know that unhelpful thoughts and behaviours exist in both stand-alone 

(Primary) and comorbid (Secondary) insomnia (Espie, Inglis, Harvey, & Tessier, 2000; 

Huthwaite, Miller, McCartney, & Romans, 2014; Morin, Vallières, & Ivers, 2007), and that 

these should be specifically targeted in therapy to improve sleep and optimise treatment 

outcomes. It is important to emphasise that while insomnia onset may be linked to an event or 

illness, chronic insomnia is often maintained by specific cognitive and behavioural factors 

which are not addressed by treating the other condition (Harvey, 2005; McCrae & Lichstein, 

2001; Ohayon & Roth, 2003).  

 
Textbox 1.2: Diagnostic classification criteria for insomnia disorder 

Diagnostic Statistical Manual (DSM-5) 
• Longstanding (more than three months) subjective difficulty initiating sleep (more than 20 

- 30 minutes to fall asleep), maintaining sleep (more than 20 - 30 minutes awake in the 
night), or waking too early (more than 30 minutes prior to desired wake time and resulting 
in less than 6.5 hours sleep). 

• Clinically significant distress or impairment in social, occupational, educational, or 
behavioural areas of functioning. 

• The difficulty with sleep occurs at least three nights per week and occurs despite adequate 
opportunity for sleep. 

• Five insomnia subtypes: 
1. Sleep initiation insomnia (initial insomnia) 
2. Sleep maintenance insomnia (middle insomnia) 
3. Early morning awakening insomnia (late insomnia) 
4. Combination of subtypes 1, 2 and 3 
5. Non-restorative sleep (not feeling rested despite adequate sleep duration) 

 
International Classification of Sleep Disorders (ICSD-3) 
• Sleep initiation or maintenance problems, in combination with adequate opportunity and 

circumstances to sleep, and daytime consequences. 
• The disturbance must have been at least three nights per week, and for a minimum of 

three months.  
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• Three categories of insomnia: 
1. Chronic insomnia disorder (more than 3 months) 
2. Short term insomnia disorder (less than 3 months) 
3. Other insomnia 

 
 

1.4.3 The “Triple P” model of insomnia: Predisposing, Precipitating and 

Perpetuating factors 

The ‘Triple P’ model of insomnia is the most widely cited model (Spielman, Caruso, 

& Glovinsky, 1987) for conceptualising the aetiology of insomnia. In this model, 

predisposing factors combine with precipitating factors and perpetuating factors to explain 

the development of insomnia.  It works as follows: 

An acute episode of insomnia starts because of a precipitating factor or event that 

triggers the start of poor sleep in predisposed (vulnerable) individuals. Predisposing factors 

include psychological traits, such as perfectionism, neuroticism, internalisation or anxiety, 

and/or biological traits which are linked to hyperarousal (e.g. high metabolic rate, fast heart 

rate, hyper-reactivity; Perlis et al., 2005; van de Laar, Verbeek, Pevernagie, Aldenkamp, & 

Overeem, 2010). Without a precipitating factor or event (e.g. trauma, onset of mental illness, 

environmental change, sleep disorder such as obstructive sleep apnoea; OSA), individuals 

with a predisposition to insomnia may never develop the disorder. If the insomnia persists, it 

is because perpetuating factors came into play. Perpetuators for primary insomnia include 

factors that reduce the homeostatic sleep drive (e.g. excessive time in bed), circadian rhythm 

disruptions (e.g. poor sleep-wake scheduling), and increased arousal from sleep inhibitory 

factors (e.g. poor sleep hygiene, conditioned arousal) and dysfunctional cognitive processes 

that people employ in response to their poor sleep and tiredness (e.g. worrying about poor 

sleep can become a self-fulfilling prophecy due to its effect on increasing arousal) (Edinger & 

Means, 2005; Gellis, Park, Stotsky, & Taylor, 2014; Perlis et al., 2005). Perpetuating factors 

cause the insomnia to become chronic and can continue long after the original stress or 

disruption (i.e. precipitating event) has ended.  

CBT-I treatment aims to provide education about these predisposing, precipitating 

and perpetuating factors, and works on addressing the perpetuating factors for insomnia. The 

application of the Triple P model to insomnia in schizophrenia and related psychoses is 

addressed further below (see Section 1.5.1). 

 

1.4.4 Cognitive Behavioural Therapy for Insomnia (CBT-I) 
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There are several treatments for insomnia and related sleep problems in the general 

population, which include pharmacotherapy, chronotherapy, and psychological therapies 

(Table 1.1). The most common approach is pharmacotherapy (Charles, Harrison, & Britt, 

2009; Everitt et al., 2014), with as many as 95% of individuals receiving hypnotic medication 

without any alternative treatment options given (Charles et al., 2009). Pharmacotherapy 

quickly assists in the initiation and maintenance of sleep by reducing levels of arousal at 

night, although evidence shows that these medications do not normalise physiological sleep 

architecture (increased stages N1 and N2 sleep, and reduced REM and deep sleep) or 

significantly improve subjective sleep quality (Bastien, LeBlanc, Carrier, & Morin, 2003). 

Furthermore, they have been associated with adverse effects which include dependence, 

tolerance, next day “hangover effects”, cognitive performance decrements, falls and undesired 

behaviours during sleep (e.g. sleep-walking and sleep-eating) (Holbrook, Crowther, Lotter, 

Cheng, & King, 2000; Takaesu, Komada, Asaoka, Kagimura, & Inoue, 2014). Therefore, 

pharmacotherapy is only recommended for short term use in insomnia (Schutte-Rodin, Broch, 

Buysse, Dorsey, & Sateia, 2008; Morin et al., 2009).  

With regards to psychological therapies, CBT-I has the most evidence base and shows 

the highest rate of treatment response for insomnia (Edinger et al., 2009; Harvey et al., 2014; 

Okajima, Komada, & Inoue, 2011). CBT-I is a multi-component treatment that combines 

psychoeducation about sleep including sleep hygiene, behavioural interventions (stimulus 

control, sleep restriction therapy, maximising daytime energy, relaxation) and cognitive 

interventions (cognitive restructuring for managing negative thoughts and unhelpful beliefs 

about sleep) to address reduced sleep drive, hyperarousal, and circadian disruption that are 

thought to perpetuate the disorder. There is overwhelmingly strong evidence that CBT-I is an 

effective long term treatment for insomnia. Extensive reviews report clinically significant 

outcomes in 70-80% of community samples with insomnia, with PSG recordings showing 

moderate to large improvements in sleep latency, sleep maintenance, and sleep efficiency at 

post-treatment, which are maintained after up to two years (Okajima et al., 2011; Smith et al., 

2005). Outcome studies support its use in both individual and group formats (Koffel, Koffel, 

& Gehrman, 2015; Navarro-Bravo, Párraga-Martínez, López-Torres Hidalgo, Andrés-Pretel, 

& Rabanales-Sotos, 2015), delivery by non-specialist health staff (Espie et al., 2007), and 

even its use in conjunction with pharmacotherapy. For example, Morin et al (2009) found that 

clients who used zolpidem for six weeks when starting CBT-I did better at six-month follow-

up compared to those who continued to use zolpidem as needed beyond that time, and also 

those who received CBT-I alone. Finally, it has been reported that people in the general 
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population prefer the use of CBT-I over pharmacotherapy as a treatment option for Insomnia 

(Azad, Byszewski, Sarazin, McLean, & Koziarz, 2003). The weight of evidence, along with 

the minimal adverse side-effects, has led to CBT-I being widely recommended as a first line 

treatment of insomnia.  

There is also extensive research demonstrating the effectiveness of CBT-I in the 

context of comorbid conditions (i.e. Secondary insomnia; Edinger et al., 2009; Geiger-Brown 

et al., 2015; Taylor & Pruiksma, 2014). For example, Smith et al. (2005) concluded that 

treatment effects are generally moderate to large for the use of CBT-I in insomnia co-

occurring with medical and psychiatric illnesses, and are comparable to treatment effects in 

stand-alone insomnia. Overall, it was found that CBT-I improved average SOL and WASO 

by about 20 minutes, sleep efficiency by about 9%, and sleep duration by about 9 minutes, 

over the long term (up to 18 months) in people with insomnia and comorbid conditions 

(Geiger-Brown et al., 2015). It is important to note that insomnia is typically assessed in 

clinical practice by self-report, albeit objective measures (e.g. PSG, actigraphy) assist in 

clarifying sleep problems. When viewed from the DSM-5 and ICSD-3 classification systems, 

it is a disorder defined by subjective experience, rather than a collection of clinical parameters 

(Moul, Hall, Pilkonis, & Buysse, 2004), and therefore treatment outcome needs to be assessed 

in this manner. This is, in part, due to the recognition that normal sleep needs can vary 

between individuals (Dillon et al., 2015; Hirshkowitz et al., 2015), and that it is often the 

daytime impairments and psychological distress associated with insomnia that lead a person 

to seek diagnosis and treatment (Morin, LeBlanc, Daley, Gregoire, & Mérette, 2006). 

 

Table 1.1. Treatment approaches for Insomnia and other sleep disturbances  

Intervention: Pharmacotherapy Chronotherapy Psychological therapy 
Description: Medications with 

sedative properties that 
facilitate the 
physiological onset and 
maintenance of sleep 

Helps to regulate sleep-
wake times for re-
entrainment of circadian 
rhythms 

Address lifestyle habits 
and cognitive elements 
that drive poor sleep 

Types: Antipsychotics; 
benzodiazepines; z-
drugs; barbiturates; 
antihistamines; 
antidepressants with 
sedative properties 

Bright light therapy; 
Dark therapy; Wake 
therapy; Chronobiotics 
(melatonin, ramelteon) 

Sleep hygiene 
education; Stimulus 
control therapy; Sleep 
restriction; Imagery 
rehearsal therapy; 
Cognitive-behavioural 
therapy for Insomnia 
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1.4.5. Summary of insomnia and sleep regulation 

In summary, insomnia is often a chronic condition that requires long-term treatment 

approaches. It occurs because of a combination of predisposing, precipitating and 

perpetuating factors. The evidence suggests that chronic insomnia responds best to treatment 

with CBT-I, which focuses on long-term self-management of the perpetuating factors for 

insomnia. In the next section, the application of this knowledge is applied to schizophrenia.  

 

1.5 Understanding insomnia in schizophrenia  
For a long time, insomnia was perceived as purely a by-product or ‘another symptom’ 

of schizophrenia and related psychoses. It is now, however, recognised as a disorder in its 

own right, with its own underlying mechanisms that merit specific treatment (American 

Academy of Sleep Medicine, 2005). The ‘Triple P’ model is a helpful conceptualisation to 

better understand the factors that contribute to insomnia in schizophrenia, and identify gaps in 

the available research that supports the use of CBT-I in schizophrenia.  

 

1.5.1 Application of the ‘Triple P’ model of insomnia in schizophrenia 

Previously, it was explained how insomnia and other sleep disturbances develop by 

way of an interaction between predisposing, precipitating and perpetuating factors. Table 1.2 

below reviews the application of the Triple P model to schizophrenia and related psychoses.  

It specifies the genetic and other physiological vulnerabilities that act as predisposing factors; 

the environmental and psychological stressors that may precipitate or trigger difficulties 

sleeping; and the behavioural and psychological factors which may perpetuate Insomnia in 

schizophrenia and prevent individuals from re-establishing normal sleep.  Perpetuating factors 

in Insomnia are a major focus in CBT-I and are important to identify keeping in mind factors 

that may affect the homeostatic sleep drive, circadian rhythms, and night-time arousal.    

There is a rich literature on predisposing and precipitating factors for insomnia in 

schizophrenia, showing a contribution of biological and psychosocial factors. However, some 

of this evidence is indirect, and we can only speculate on how factors such as psychotic 

symptoms may impact on night-time awakenings or excessive time in bed as an avoidance 

strategy. Even less is known about the perpetuating factors, and specifically the behavioural 

and cognitive factors that perpetuate insomnia in schizophrenia. So far, this evidence has been 

mostly indirect. For example, we know that individuals with schizophrenia engage in 

behaviours shown to exacerbate poor sleep in the general population (Garcia & Salloum, 
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2015; Gellis et al., 2014; Jefferson et al., 2005), such as excessive caffeine, smoking, napping 

and irregular sleep-wake routines (Afonso, Figueira, & Paiva, 2013; Mallet et al., 2017; 

Poulin et al., 2010; Strassnig, Brar, & Ganguli, 2006), but whether these habits impact on 

their sleep in the same way has not been confirmed. We also know little about their ways of 

coping with night-time rumination and worry (Ellis & Cropley, 2002; Ree, Harvey, Blake, 

Tang, & Shawe-Taylor, 2005), beliefs about sleep (Carney et al., 2007; Espie et al., 2000; 

Jansson & Linton, 2007; Sánchez-Ortuño & Edinger, 2010), and knowledge of sleep hygiene 

(Brown, Buboltz, & Soper, 2002; Lacks & Rotert, 1986). This needs to be compared with 

findings in the general population, and is an important gap to address, as our understanding of 

perpetuating factors that are unique to insomnia in schizophrenia will help to determine what 

types of modifications may need to be made for the contents of CBT-I, and identify factors 

which may be barriers to the success of sleep therapies.   

  
Table 1.2. What we know about the ‘Triple P’ factors for insomnia in schizophrenia  

A. Predisposing factors 

Factors Findings in schizophrenia  
Sleep architecture 
abnormalities (in 
all sleep stages)  

• Greater periods of light sleep (stages N1 and N2) which increase 
susceptibility to awakenings (Chan et al., 2017), reduced latency to 
the first REM period (Benson, 2006; Cohrs, 2008; Monti & Monti, 
2004), decreased deep sleep (Hudson et al., 1993; Keshavan et al., 
1996) and reduced sleep spindles (Ferrarelli et al., 2007; Manoach et 
al., 2014). 

Dysfunctional 
circadian rhythms 

• Dysregulation in the production and timing of melatonin and cortisol, 
which is a likely cause of body clock dysregulation (Rao et al., 1994; 
Sachar et al., 1973; Van Cauter, Linkowski, Kerkhofs, & et al., 1991; 
Wulff, Dijk, Middleton, Foster, & Joyce, 2012). For example, up to 
50% of individuals with chronic schizophrenia show low melatonin 
production at night (Vigano et al., 2001).   

Genetic 
vulnerabilities 
and family 
history 

• Abnormal clock genes (CLOCK, PERIOD 1, PERIOD3, TIMELESS) 
linked to reduced sleep needs, preference for evening activity, and 
greater insomnia severity (Lamont, Coutu, Cermakian, & Boivin, 
2010).  

• Sleep architecture problems heritable in families in which one or 
more member has schizophrenia (Manoach et al., 2014; Sarkar et al., 
2010). 

Neurotransmitter 
dysregulations  

• Neurotransmitter dysfunctions in gamma-aminobutyric acid (GABA), 
dopamine and serotonin (Dzirasa et al., 2006; Kantrowitz, Citrome, & 
Javitt, 2009; Rao et al., 1994), which can disrupt sleep onset, increase 
night-time awakenings, and impact on timing and transition of sleep 
stages. 
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Physical health 
(Can also be a 
precipitating and 
perpetuating 
factor)    

• High prevalence of diabetes and obesity (Dixon et al., 2000; Von 
Hausswolff-Juhlin et al., 2009) increases risk for OSA, which is 
linked to fragmented sleep and severe daytime tiredness. 

• High prevalence of poor lifestyle habits such as insufficient exercise, 
poor diet, smoking, and excessive alcohol (Gurpegui, Aguilar, 
Martinez-Ortega, Diaz, & de Leon, 2004; McCreadie, 2003; Strassnig 
et al., 2006) that potentially lower the sleep drive, increase arousal, 
and alter sleep architecture.  

B. Precipitating factors 

Factors Findings in schizophrenia  
Stress, trauma 
and environment 

• 34-53% of individuals have experienced negative life events and 
trauma (e.g. physical or sexual abuse; Morrison, Frame, & Larkin, 
2003; Read & Ross, 2003). We may speculate that this may impact 
sleep through worry, irritability, rumination, anxiety, depressed 
mood, and nocturnal arousal.  

Mental health 
triggers  

 

• We may speculate that psychotic symptoms and agitation during 
psychotic episodes may lead to increased arousal, as well as excessive 
time in bed as an avoidance strategy (Falloon & Talbot, 1981; 
Feinberg & Hiatt, 1978; Frederick & Cotanch, 1995). 

Medication 
changes 

• Psychiatric medications can cause changes in sleep architecture (e.g. 
increased stage 2 sleep) that contribute to nocturnal awakenings and 
poor sleep quality (Ferrarelli & Benca, 2010), and their withdrawal 
can also trigger rebound insomnia (Chemerinksi et al., 2002; 
Chouinard & Chouinard, 2008; Staedt et al., 1996).  

Substance use 
and withdrawal 
(Can also be a 
perpetuating 
factor)   

• Substance abuse or dependence is high (40-50%; Blanchard, Brown, 
Horan, & Sherwood, 2000) and linked to increased paranoia and 
altered sleep architecture (Freeman et al., 2010). 

• Withdrawal from illicit substances (Boggs et al., 2013; Koola et al., 
2013) can trigger insomnia and other sleep problems.  

Other sleep 
disorders 

• Circadian rhythm disturbances, OSA (Kalucy, Grunstein, Lambert, & 
Glozier, 2013; Winkelman, 2001), and night-eating (Lam, Fong, Ho, 
Yu, & Wing, 2008; Lundgren et al., 2010; Palmese et al., 2011) are 
common, and can lead to symptoms of insomnia.  

C. Perpetuating factors 

Factors Findings in schizophrenia  
Poor lifestyle 
habits 

 

• Lack of exposure to environmental time cues (‘zeitgebers’), such as 
fixed activity schedules, exercise and meal times, daylight exposure, 
and regular sleep-wake schedules (Martin, Jeste, & Ancoli-Israel, 
2005; Palmese et al., 2011; Wulff et al., 2006).   

Worry and 
rumination 

• Elevated levels of worry and rumination (Morrison & Wells, 2007; 
Rowland et al., 2013), and overthinking in bed (Palmese et al., 2011). 

Medication side-
effects 

• Side-effects of psychiatric medications can include insomnia, 
hypersomnia, nocturia, weight gain, night-eating, nightmares, and 
headaches (Leucht et al., 1999; Schutte-Rodin et al., 2008; Seeman, 
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2011; Wichniak et al., 2009). We may speculate this can further 
contribute to maladaptive sleep behaviours. 

Mental health 
symptoms 

• Positive psychotic symptoms (hallucinations and paranoia) 
correspond with worse insomnia and sleep-wake dysfunctions 
(Afonso et al., 2011; Freeman et al., 2010; Freeman et al., 2009; 
Xiang et al., 2009).  

• Depression and anxiety linked to increased severity of insomnia 
(Freeman et al., 2010; Freeman et al., 2009; Xiang et al., 2009). 

 

1.5.2 CBT-I as an intervention in schizophrenia  

So far, ten psychological sleep intervention studies have been conducted including 

people with schizophrenia and related psychoses over the last two decades (Bloch et al., 2010; 

Dashevsky & Kramer, 1998; Dopke, Lehner, & Wells, 2004; Freeman et al., 2015; Haynes, 

Parthasarathy, Kersh, & Bootzin, 2011; Holmes, Corrigan, Knight, & Flaxman, 1995; Lyne, 

Quinlivan, Byrne, Malone, & Walsh, 2012; Myers, Startup, & Freeman, 2011; Shorkey & 

Himle, 1974; Wagley, Rybarczyk, Nay, Danish, & Lund, 2013). Of these, four have been 

trials of CBT-I (Dopke et al., 2004; Freeman et al., 2015; Myers et al., 2011; Wagley et al., 

2013) with abbreviated contents (e.g. less focus on relaxation, sleep restriction, and cognitive 

elements such as dysfunctional beliefs about sleep). The other six studies offered simplified 

behavioural therapies (e.g. sleep hygiene, psychoeducation, music relaxation, systematic 

desensitization). Altogether, these studies demonstrated improvements in sleep (onset, 

quality) and daytime functioning, as well as reductions in psychological distress and reliance 

on sleep medications, compared to treatment as usual. However, this evidence base has lacked 

thorough investigation and adaptation for schizophrenia in real world settings.   

Firstly, these studies appear to have been delivering CBT-I without any clear prior 

consultation with consumers. From a development and implementation viewpoint, it is 

important to consult with individuals about their experience of sleep problems, and ascertain 

whether underlying cognitive and behavioural factors actually match with the active contents 

delivered in CBT-I. Any discrepancies need to be addressed with adaptations. In other 

population groups (general population, mood disorders, PTSD), CBT-I adaptations 

implemented for hypersomnia and nightmares has shown positive outcomes (Kaplan & 

Harvey, 2009; Krakow et al., 2001 ; Manber & Carney, 2015; Swanson, Favorite, Horin, & 

Arnedt, 2009; Sylvia et al., 2014), suggesting that CBT-I can be specifically adapted if 

required. It is also important to consult with consumers about their treatment preferences, 

including the format of intervention delivery (Byrne, Davies, & Morrison, 2010; Hamann, 

Cohen, Leucht, Busch, & Kissling, 2005).  
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Secondly, despite the benefits of evidence-based psychological interventions, people 

with a severe and persistent mental illness often have limited access to these treatment options 

and may even be unaware of their existence. In part, this is because the acceptability of 

psychological approaches compared to other treatment options is unknown. In addition, 

evidence is lacking to show that CBT-I is applicable in clinical settings, and sufficiently 

flexible to be applied to a wide range of client presentations. The sample criteria in existing 

CBT-I studies, with the exception of Wagley et al. (2013), excluded any individuals with 

learning disabilities, alcohol/substance dependence, and sleep disorders such as OSA. This 

limits its generalisation to people with severe mental illness who present to usual psychiatric 

services and who have multiple comorbidities. Consequently, moving treatment research from 

clinical trials to the real world is an important next step in delivering therapies to every day 

clients who need it.  

Lastly, sleep is architecturally more complex and presentations are more varied in 

people with psychiatric disorders than non-psychiatric individuals with insomnia, for which 

CBT-I was first developed. For example, sleep dysfunction in bipolar disorder commonly 

consists of two sleep profiles: insomnia with short sleep duration, and hypersomnia with long 

sleep duration (Steinan et al., 2016). A recent clinical trial of people with primary insomnia 

compared differences in sleep duration and response to CBT-I treatment, and found that 

people with objective short sleep duration show a blunted response to CBT-I compared to 

those with normal objective sleep duration (Bathgate, Edinger, & Krystal, 2017). Studies 

investigating CBT-I in schizophrenia have been inconsistent with regards to improvements in 

sleep duration and psychotic symptoms, which may be due to the effects of varied sleep 

profiles being investigated as a single group. The possibility of different sleep profiles in 

people with schizophrenia and their response to CBT-I requires investigation, as this also has 

implications for the suitability and success of treatment in the real world.  

 

1.5.3 Summary of understanding insomnia in schizophrenia  

In summary, there is ample biological evidence to support the ‘Triple P’ model of 

insomnia in schizophrenia, but the behavioural and cognitive factors that maintain insomnia 

are poorly understood. CBT-I studies have been successfully conducted in people with 

schizophrenia, but gaps seen in this line of research have included a lack of consumer 

consultation and an evaluation of CBT-I in real world settings, which considers its suitability 

to a broad range of client presentations.   
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1.6 Research Aims 

The overarching aim of this thesis was to develop an effective CBT-I intervention that 

is adapted to the needs and preferences of people with schizophrenia. Therefore, specific 

objectives were: 

1. To investigate the personal experience of, and contributing factors for, sleep problems 

in people with schizophrenia and related psychoses, as well as their preferences for 

treatment;  

2. To develop and describe the process of adapting a CBT-I intervention for 

schizophrenia; and 

3. To evaluate the effectiveness of this adapted CBT-I intervention on sleep and clinical 

symptoms, relative to treatment as usual. 

 

1.7 Thesis organisation 

This thesis is presented as a series of papers (some published, some under review). 

Forewords are given before each chapter for cohesiveness between the works.   

 

Objective 1 is addressed in Chapters 2 to 4 as follows:  

• Chapter 2 examines the cognitive and behavioural factors maintaining insomnia in 

psychiatric inpatients with schizophrenia and related psychoses (n=55) compared to 

non-psychiatric individuals (n=66) using a quantitative survey.  

• Chapter 3 queries the lived experience of sleep problems in schizophrenia, and its 

contributing factors, using qualitative focus groups and individual interviews with 14 

individuals.  

• Chapter 4 investigates preferences for sleep treatment approaches, as well as the 

acceptability, and perceived advantages and disadvantages of CBT-I, using qualitative 

focus groups and individual interviews with 14 individuals (as per Chapter 3). 

 

Objective 2 is addressed in Chapter 5, which describes the development of an adapted CBT-I 

intervention (The ‘Sleep Well, Feel Well with Psychosis’ program) using the findings of 

Chapters 1 to 4 to conceptualise a more integrated model of insomnia in schizophrenia, and 

guide decisions around adaptations for treatment.  

 

Objective 3 is addressed in Chapters 6 and 7:  
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• Chapter 6 evaluates the effectiveness of the adapted CBT-I intervention in 60  people 

with schizophrenia and related psychoses (n= 40 receiving CBT-I vs n= 20 receiving 

treatment as usual), for improving sleep quality and clinical symptoms as measured 

using validated self-report measures. 

• Chapter 7 investigates for different sleep profiles in schizophrenia, and their relative 

response to CBT-I treatment using validated self-report measures (as per Chapter 6).  

 

Chapter 8 concludes with a general discussion that synthesises the main findings in relation to 

these three objectives and the overarching aim of this thesis. 
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Foreword to Chapter 2 

 

The lack of research regarding the factors which contribute to insomnia in schizophrenia was 

identified in Chapter 1. Further research in this area is important for a better understanding of 

the precipitating and perpetuating factors which act to maintain insomnia in this clinical 

group, and for a justification of the application of Cognitive-Behavioural Therapy for 

Insomnia (CBT-I) in schizophrenia. The focus of Chapter 2 is to identify cognitive and 

behavioural factors that contribute to insomnia in sample of individuals with schizophrenia, 

compared to community controls. 
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Chapter 2 

Cognitive and behavioural factors associated with insomnia in inpatients 

with schizophrenia and related psychoses2 

 

Abstract  

This study examines cognitive and behavioural factors linked to insomnia in individuals with 

schizophrenia and other psychotic disorders (with and without insomnia) and healthy controls 

(with and without insomnia). Fifty-five psychiatric inpatients and 66 healthy controls (n=25 

with insomnia in both groups) completed the Insomnia Severity Index, Thought Control 

Questionnaire for Insomnia-Revised, Dysfunctional Beliefs and Attitudes about Sleep scale, 

Sleep Hygiene Knowledge scale, and Beliefs about Causes of Sleep Problems questionnaires. 

Both insomnia groups demonstrated night-time rumination, aggressive suppression as a 

thought control strategy, and exaggerated views regarding the health consequences of poor 

sleep. In addition, the psychiatric group with insomnia frequently reported the causes of 

insomnia to be related to their illness (rather than to their lifestyle factors), and had an 

incomplete understanding of good sleep habits. Psychological interventions should be more 

commonly pursued as a first line of treatment for insomnia in schizophrenia and psychosis, 

and these should be adapted to address the unique knowledge gaps and cognitive style of 

patients.  

2 Chiu, V. W., Harvey, R. H., Sloan, N. B., Ree, M., Lin, A., Janca, A., & Waters, F. (2015). 

Cognitive and Behavioral Factors Associated With Insomnia in Inpatients With Schizophrenia 

and Related Psychoses. The Journal of Nervous and Mental Disease, 203(10), 798-803. doi: 

10.1097/nmd.0000000000000370 
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2.1 Introduction  

Almost all individuals with schizophrenia and other psychotic disorders experience symptoms 

of insomnia at some point during their illness, and 36% to 44% of these individuals meet 

clinical diagnosis (Palmese et al, 2011; Xiang et al, 2009). This is significantly elevated 

compared to the clinical incidence rates of insomnia in the general population (5%-10%) 

(Ohayon, 2002). Since sleep abnormalities were first noted more than 100 years ago, studies 

have consistently reported significantly prolonged durations when falling asleep, difficulties 

staying asleep and disturbed timing of sleep-wake patterns in people with psychosis and 

schizophrenia regardless of patient medication status (Chouinard et al, 2004; Poulin et al, 

2003) or clinical status (prodromal, first-episode, acute, remitted) (Monti et al, 2013). In 

addition, these symptoms of insomnia are commonly cited as an early warning sign of 

‘psychotic decompensation’ and relapse (Donlon & Blacker, 1975; Heinrichs & Carpenter, 

1985), underscoring the tight link between compromised sleep and psychosis.  

The combination of mental health problems and insomnia is debilitating. In 

schizophrenia, insomnia is linked to poorer social and functional outcomes (Hofstetter et al, 

2005), more severe psychopathology (Gruber et al, 2009; Waters et al, 2011), and poorer 

cognitive performance (Forest et al, 2007). Insomnia is also linked to suicidal ideation and 

suicidality (Pompili et al, 2009). By contrast, better sleep in schizophrenia is linked to 

healthier coping strategies and greater quality of life (Hofstetter et al, 2005). Given the 

functional impact of sleep problems, insomnia should be promptly treated when its symptoms 

arise.   

In the community, psychological treatments for insomnia are highly successful and are 

recommended as the first line of treatment. Cognitive-Behavioural Therapy for Insomnia 

(CBT-I) is particularly helpful for addressing the cognitive and behavioural factors that 

maintain and exacerbate insomnia. Cognitively oriented treatment strategies address beliefs 

and thoughts that impact on sleep, and include: (a) Rumination and excessive thinking at night 

(cognitive arousal, which is addressed in CBT-I by teaching relaxation, meditation and wind-

down periods before sleep), (b) Maladaptive thought control strategies (such as suppression 

and worry which are unhelpful strategies for cognitive regulation) (Ellis & Cropley, 2002; 

Harvey, 2001); and (c) Dysfunctional beliefs and attitudes about sleep (such as the need to 

control sleep, and over-concern with the consequences of poor sleep, which perpetuate 

worry). These cognitive factors lead to preoccupation with sleep and engagement in unhelpful 

safety behaviours such as thought control and napping (Harvey, 2002). Behavioural treatment 

components draw on sleep hygiene education and behavioural strategies to address lifestyle 
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habits, including the irregular timing of sleep, which often play a pivotal role in insomnia 

maintenance (Brown et al, 2002; Jefferson et al, 2005). Cognitive and behavioural factors in 

insomnia are intrinsically related. Improvements in sleep habits are linked to improved coping 

and cognitive appraisals and vice versa (Barber et al, 2014).  

In clinical groups of individuals with depression, anxiety disorders, and chronic pain, 

CBT-I leads to longer total sleep time, reduced awakenings, and improved sleep quality 

(Edinger et al, 2009; Lichstein et al, 2000; Smith et al, 2005). Furthermore, CBT-I is linked to 

reduced depression, anxiety, and sleep medication usage (Dashevsky & Kramer, 1998; Smith 

et al, 2005).  By contrast, very little information exists regarding the utility of CBT-I in 

psychosis. One reason is that insomnia in patients with schizophrenia and psychosis is 

typically addressed with pharmacotherapy, notably antipsychotics, benzodiazepines and 

antidepressants. Pharmacotherapy, however, is often insufficient for treating insomnia in this 

population, accounting for less than 10% total variance in perceived sleep quality (Waters et 

al, 2012), and there are concerns with drug dependency in long-term users (Chouinard, 2004). 

By contrast, psychological interventions are not associated with pharmacological side effects 

and do not interact negatively with other medications. One pilot study exists (n= 15 patients 

with schizophrenia and psychotic disorders) by Myers et al. (2011), which showed that four 

sessions of CBT-I (comprising psychoeducation, sleep hygiene, stimulus control therapy, 

relaxation and cognitive restructuring) improved subjective sleep quality, and reduced 

persecutory delusions, anxiety and depression ratings. This suggests that psychological 

interventions targeting cognitive (cognitive arousal, beliefs) and behavioural factors (e.g. 

knowledge about sleep hygiene) may be useful targets in CBT-I for this group. However, 

direct evidence is lacking with regards to whether the cognitive and behavioural factors in 

insomnia in people with psychosis are identical to those in individuals without psychosis. 

The present study examined insomnia-related cognitive and behavioural factors in 

inpatients with schizophrenia and related psychosis (with and without insomnia) and in 

community controls (with and without insomnia). This cross-sectional approach provides 

many advantages, including the identification of factors that are general to people with 

insomnia, and those that are specific to schizophrenia/psychosis so that psychological 

treatment strategies for psychosis may be better informed. A particular focus was on cognitive 

hyperarousal, thought control strategies, beliefs and attitudes about sleep, and knowledge 

about sleep habits. Finally, the current study sought to understand whether the causal factors 

that psychiatric inpatients attribute their sleep problems to are different or similar to those of a 

community sample.  
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2.2 Methods 

2.2.1 Participants 

The psychiatric group comprised 55 inpatients with psychosis (aged 19-70 years, 

74.5% males) recruited from Graylands Hospital, Perth, Western Australia. Clinical diagnoses 

were: schizophrenia (n=36), schizoaffective disorder (n=6), bipolar disorder (n=3), and other 

disorders with psychotic features (personality, n=3, acute stress reaction, n=2, 

neurodevelopmental disorder, n=1, drug-induced n =3; unknown n=1). The healthy control 

group comprised non-clinical individuals recruited through advertisement posting in 

universities, workplaces, and social media. Exclusion criteria were: diagnosis of psychiatric 

illness (n=3) or night-shift work (n=3). A total of 66 community participants were included 

(age 18-84; 42.4% males). Participants (N=121) were divided into four groups: Psychiatric 

inpatients with insomnia (PIns; n=25) and without insomnia (PNI; n=30), and community 

controls with insomnia (CIns; n=25), and without insomnia (CNI; n=41) on the basis of a cut-

off score of 10 or above on the Insomnia Severity Index for Insomnia (ISI) (Morin et al, 

2011).  Ethical approval was granted by the University of Western Australia and North 

Metropolitan Health Service – Mental Health Human Research Ethics Committees. 

 

2.2.2 Measures  

Patient Health Questionnaire (PHQ-4). The PHQ-4 is a brief 4-item measure that 

assesses depression and anxiety in the past 2 weeks (Kroenke et al, 2009). Items are rated on a 

5 point scale (0= Not at all; 4= Nearly every day). Overall score range is 0 to 12, with scores 

greater than 6 signifying moderate to severe levels of depression and anxiety. Cronbach’s 

alpha was 0.84 for overall PHQ-4, 0.68 for the depression subscale, and 0.83 for the anxiety 

subscale, indicating adequate internal consistency. 

Insomnia Severity Index (ISI). The ISI assesses for the presence and severity of 

insomnia over the last month (Bastien et al, 2001). Seven items are rated on a 5 point Likert 

scale (0= Not at all; 4= Extremely), with scores ranging 0-28. The ISI has been shown to have 

excellent internal reliability (Cronbach’s alpha of 0.90-0.91), and good convergent validity 

with the Pittsburgh Sleep Quality Index and sleep diary measures (Morin et al, 2011). A cut 

off score of 10 was applied as indicating clinical levels of insomnia. Cronbach’s alpha was 

0.87, indicating high internal consistency.  
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Thought Control Questionnaire for Insomnia- Revised, 18 items (TCQI-R-18). The 

Thought Control Questionnaire for Insomnia - Revised (TCQI-R) (Ree et al, 2005) measures 

the use of thought-control strategies to manage excessive thinking at bedtime. Respondents 

are first asked to indicate their frequency of excessive thinking at night (i.e. ‘Rumination’; 0= 

Never, 10= Every night), and then related thought-control strategies. Six strategies are 

assessed: Aggressive Suppression (e.g.’I get angry at myself for having the thought’), 

Cognitive Distraction or Suppression (e.g. ‘I think pleasant thoughts instead’), Reappraisal 

(e.g. ‘I analyse the thought rationally'), Behavioural Distraction or Suppression (e.g. ‘I occupy 

myself with work instead’), Social Avoidance (e.g. ‘I keep the thought to myself’), and Worry 

(e.g. ‘I replace the thought with a more trivial bad thought’). Items were scored on a 4 point 

Likert scale (1= Almost never to 4= Almost always). The original TCQI-R included 35 items. 

For this study, the top three items of the original TCQI-R with the highest factor loadings on 

each subscale were selected (Ree et al, 2005), resulting in a total of 18 items (i.e.TCQI-R-18). 

Subscale scores ranged 3-12, and overall scores 18-72, with greater scores indicating more 

frequent use of particular thought-control strategies. The overall score showed good internal 

consistency (Cronbach’s alpha=.80). Reliability of the subscales varied, with Cronbach’s 

alpha ranging from 0.41 for Social Avoidance to 0.80 for Behavioural Distraction and 

Suppression.   

Dysfunctional Beliefs and Attitudes about Sleep (DBAS-10) scale. This scale assesses 

for cognitive styles that perpetuate insomnia such as strong beliefs about the consequences of 

poor sleep on health and functioning, and the need to control sleep (Edinger & Wohlgemuth, 

2001). The 10 items are rated from 0 (Strongly disagree) to 10 (Strongly agree), and the total 

of these scores are averaged to derive an overall score of maladaptive sleep-related beliefs. 

The DBAS-10 has reasonable internal consistency in individuals with primary insomnia 

(Cronbach’s alpha=.53 to .70), and correlates highly with the full DBAS measure comprising 

28 items (r=.80 to .91). Cronbach’s alpha was 0.73 for the present sample. 

Sleep Hygiene Knowledge (SHiK). This scale was developed by our centre to address 

knowledge regarding behaviours and habits which impact on poor sleep, and which are 

common in psychosis (e.g. frequent use of caffeinated or energy drinks; nicotine and 

recreational drugs; sedentary behaviour; irregular bed times; reduced exposure to sunlight). 

Respondents answered (Yes= 1; No= 0) according to whether they knew that the item 

negatively affects sleep. The ten items were summed into a global score (ranging from 0 to 

10). Higher scores reflected greater knowledge about sleep hygiene. Cronbach’s alpha of 0.76 

for the whole group showed adequate internal consistency. 
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Causes of sleep problems. A 10-item questionnaire was developed to assess beliefs 

regarding causes of sleep problems. The questions fell broadly into four categories: sleep 

habits (activities before sleep, lack of sleep routine or daily structure, diet/exercise), 

psychological (worries or negative thoughts, stress), psychiatric illness (problems with the 

brain, medications, illness), and other (environment, physical pain/discomfort). Items were 

scored 1= yes, 0= no.  

 

2.3 Data analysis  

Analyses were performed with Statistical Package for the Social Sciences (SPSS) 

version 22.0 (IBM Corp, 2013). Prior to performing main analyses, we conducted analysis of 

variance (ANOVA) and chi-square analyses on demographic and clinical characteristics of the 

participant groups. Main analyses of sleep variables involved separate ANOVAs with overall 

scores derived on the ISI, SHiK, TCQI-R-18, and DBAS-10, plus the TCQI-R-18 

‘rumination’ score, as within subjects factor, and the four groups (PIns, PNI, CIns, and CNI) as 

between subjects factor. Group differences on thought-control strategies were examined in a 

separate multivariate analysis of variance (MANOVA) model with the six subscales of the 

TCQI-R-18 as dependent variables. Significant effects were followed up using Bonferroni 

pairwise comparisons. Models which co-varied for age and gender had no effect on end 

results. Analyses also co-varied for PHQ-4 depression and anxiety scores and are reported 

below.  Descriptive and chi-square statistics were used on frequencies on the other scales. 

 

2.4 Results 

2.4.1 Demographic and Clinical Characteristics  

PIns and PNI were significantly older than the community control groups and comprised 

more males (Table 2.1). Medication data were available for 21 of the inpatients with 

psychosis. Antipsychotic medications (n=19), benzodiazepines (n=5), sedatives (n=1), mood 

stabilisers (n=5), and antidepressants (n=12) were taken on a regular basis. For some, 

antipsychotics (n=2) and benzodiazepines (n=3) were only prescribed when/as needed. There 

were no significant group differences in medication type (p>.119 for all), or chlorpromazine 

equivalents (Table 1). On the PHQ-4, PIns had significantly elevated levels of depression and 

anxiety relative to the other groups (p< .001 for all).  PNI had greater levels of depression than 

CNI (p= .047). 
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Table 2.1. Demographic and clinical characteristics of sample groups 

 PIns (n=25) PNI (n=30) CIns
 (n=25) CNI (n=41) Comparisons  

Age (M ± SD) 39.76 ± 12.98 39.33  ± 12.84 25.64 ± 10.59 28.07 ± 15.15 F (3,117) = 8.84, p < .001  

Gender (Males n (%)) 15 (60%) 26 (86.7%) M = 12 (48%) M = 16 (39%) χ² (3, 121) = 17.10, p = .001 

Chlorpromazine equivalents 

(M ± SD)  

868.37 ±766.84 1114.33 ±797.53 - - F (1,20) = .517, p = .481 

PHQ-4 (M ± SD) total 7.16 ± 3.38 3.23 ± 3.30 2.44 ±2.00 1.73 ± 1.64 F (3,117) = 24.17, p < .001 

Depression 3.52 ± 1.71 1.33 ± 1.52 .92 ± 1.08 .51 ± .75 F (3,117) = 31.39, p < .001 

Anxiety 3.64 ± 2.16 1.90 ± 2.06 1.52 ± 1.26 1.22 ± 1.31 F (3,117) = 11.18, p < .001  

PHQ-4 = Patient Health Questionnaire; PIns = Psychiatric group with insomnia; PNI = Psychiatric group without insomnia; CIns = Community 

controls with insomnia; CNI = Community controls without insomnia. 
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2.4.2 Sleep measures 

Table 2.2 shows group means and standard deviations on the sleep measures. 

Insomnia Severity Index (ISI): As expected, PIns and CIns had significantly higher ISI 

scores than PNI and CNI. Gender, depression, and anxiety were significantly associated with 

ISI scores, but co-varying for these variables showed no effect on group differences.  

Thought Control Questionnaire for Insomnia – Revised (TCQI-R-18): Both insomnia 

subgroups (PIns and CIns) had greater frequency of night-time rumination relative to those 

without insomnia (all p< 0.05) although they did not differ from each other. After co-varying 

for anxiety or depression, significant group differences between CIns with PNI and CNI 

remained.  On TCQI-R-18 total score, results showed that PIns, PNI and CIns had similar levels 

of thought-control strategies usage, and the only significant difference was between PIns and 

CNI (p=.001). Analysis of TCQI-R-18 subscales revealed a different profile of performance on 

four of the six subscales across groups [F (18, 321)=3.53, p<.001, partial η²=.165]. 

Significant group differences emerged for aggressive suppression, behavioural distraction or 

suppression, social avoidance, and worry subscales, but not for cognitive distraction or 

suppression, and reappraisal.  There were four main findings:  

(1) PIns had significantly greater scores on worry-based thought-control strategies relative 

to all other groups (all p<.05), and this was mediated by the presence of  anxiety and 

depression;  

(2) Both insomnia groups had the highest aggressive suppression scores relative to the 

non-insomnia groups. PIns reported significantly greater aggressive suppression scores 

relative to PNI and CNI (all p< .001). These significant effects disappeared after co-

varying for depression;  

(3) The psychiatric group without insomnia (PNI) reported greater use of behavioural 

distraction and suppression strategies relative to CNI (p=.016), while there was no 

significant group differences between the two insomnia groups (PIns and CIns), and;  

(4) CIns differed from CNI with the greater use of social avoidance strategies. 

 

Dysfunctional beliefs and attitudes about sleep (DBAS-10): Both insomnia groups had 

similar total scores, which were significantly higher relative to the non-insomnia subgroups 

(both p<.01). After co-varying for depression, PIns no longer showed significant group 

differences with the other groups, although a significant difference between CIns and CNI (p 

=.005) remained.  
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Sleep Hygiene Knowledge (SHiK; see Table 2.2 and Figure 2.1): Across all items, 

negative mood (‘stress, mood, or anxiety’) and ‘soft drink and energy drinks’ had the greatest 

percentage of endorsement, whilst nicotine and lack of daytime light exposure had the least. 

There were no significant group differences in the total scores, but a specific profile of 

responding existed across items for each group.  Amongst the two insomnia subgroups, PIns 

were significantly less informed than CIns regarding the negative effects of irregular bed times 

(p=.003) and exercise before bed (p=.023). PIns had better knowledge than PNI  about the role 

of tea/coffee (p = .021). There were also (non-significant) trends showing that PIns have better 

knowledge on items related to nicotine, recreational drugs, daytime napping, negative mood 

and daytime sunlight exposure. Finally, there was little difference between CIns and CNI, 

except that CIns tended to be more knowledgeable about nicotine, exercise before bed, and 

negative mood (all n.s).  

Causes of Sleep Problems: Beliefs regarding the causes of sleep problems were 

compared between insomnia groups. Worries or negative thoughts were highly and equally 

cited by both PIns and CIns (see Figure 2.2). Many PIns believed their sleep problems to be 

caused by their illness (76%), stress (72%), medications (64%), and brain problems (40%). 

Other factors such as pain and bedroom environment were also identified. With the exception 

of diet/exercise, sleep habits (activities before bed, lack of regular routine) were cited the 

least. By contrast, CIns frequently believed their sleep problems to be due to lack of a regular 

routine (84%), activities before bed (60%), and worries and negative thoughts (72%). 
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Table 2.2. Sleep characteristics of sample groups (Means and standard deviations) 

 PIns (n=25) PNI (n=30) CIns
 (n=25) CNI (n=41) Comparisons1 

Insomnia Severity Index (ISI) 16.08 ± 5.13 3.27 ± 2.56 14.40 ±3.96 4.51 ± 2.98 F (3,117) = 94.82, p<.001;  

Thought Control Questionnaire for 

Insomnia – Revised 18 items (TCQI-R-18) 

     

Rumination frequency  6.63 ±3.42 3.50 ± 3.68 5.64 ± 2.12 3.27 ± 2.27 F (3,114) = 9.26, p<.001  

Overall score 43.42 ± 10.41 38.41 ±7.63 38.88 ± 5.96 35.77 ± 6.60 F (3,110) = 4.94, p=.003  

Aggressive suppression 7.54 ±2.28 5.15 ±1.98 6.04 ± 2.03 5.36 ±1.94 F(3, 110) = 7.33, p<.001, η²=.167 

Cognitive distraction or 

suppression 

7.46 ±2.86 7.11 ±2.28 6.38 ±1.25 6.90 ±2.09 F(3, 110) = 1.05, p=.375, η²=.028 

Reappraisal 6.50 ±2.32 6.44 ±2.06 7.08 ±2.19 6.69 ±2.31 F(3, 110) = .415, p=.743, η²=.011 

Behavioural distraction or 

suppression 

7.54 ±2.43 7.85 ±2.70 6.13 ±2.23 5.97 ±2.38 F(3, 110) = 4.51, p=.005, η²=.110 

Social avoidance 8.08 ±2.93 7.33 ±1.80 8.58 ±2.10 6.79 ±1.96 F(3, 110) = 3.87, p=.011, η²=.095 

Worry 6.29 ±2.73 4.52 ±1.72 4.67 ±1.44 4.05 ±1.15 F(3, 110) = 8.26, p<.001, η²=.184 

Dysfunctional Beliefs and Attitudes about 

Sleep scale (DBAS-10) 

6.76 ± 1.79 5.11 ± 1.65 6.02± 1.19 4.57 ± 1.53 F (3,117) = 11.91, p< .001;  

Sleep Hygiene Knowledge (SHiK) 6.25 ± 2.25 5.44 ± 2.85 7.00 ± 2.27 6.38 ± 2.69 F (3,115) = 1.64, p=.184;  
1Comparisons made before co-varying for age, gender, anxiety and depression.  

PIns = Psychiatric group with insomnia; PNI = Psychiatric group without insomnia; CIns = Community controls with insomnia; CNI = Community 

controls without insomnia. 
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Figure 2.1. Rates of knowledge about the Sleep Hygiene Knowledge (SHiK) scale items amongst the participant groups. 
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Figure 2.2. Causes of sleep problems endorsed by participant groups with insomnia. 
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2.5 Discussion 

This study sought to examine the cognitive and behavioural factors associated with 

insomnia in inpatients with schizophrenia and related psychotic disorders. Specifically, we 

were interested in the similarities and differences between inpatients and community controls 

who both have insomnia, and whether individuals with psychosis had specific vulnerabilities 

in sleep-related cognitive and behavioural components that can become targets of 

psychological interventions. The results showed many similarities between the inpatient and 

community groups with insomnia, although there were some key differences. 

Firstly, frequent night-time rumination (as assessed with the TCQI-R-18) was a 

common feature of the two groups with insomnia, which differentiated them from the non-

insomnia groups. This is consistent with cognitive models regarding the aetiology of insomnia 

(Harvey, 2001) which propose that worry and rumination promote emotional arousal and 

preclude the initiation of natural sleep-promoting processes, such as the slowing of heart rate 

and the transition of brainwaves from alpha to theta waves (Lundh & Broman, 2000). 

Classical conditioning also occurs over time, such that the bed becomes strongly associated to 

negative thoughts and ruminative activities in bed, thereby perpetuating insomnia (Perlis et al, 

1997). Also consistent with the current findings, studies show that worry and rumination are 

common in schizophrenia (Morrison & Wells, 2007), although our results suggest that these 

may be particularly elevated in those with insomnia. 

Second, participant groups showed different use of strategies to control ruminative 

thoughts (as assessed with the TCQI-R-18). We were interested in performance on aggressive 

suppression and worry-based strategies which are particularly maladaptive in primary 

insomnia (Ellis & Cropley, 2002; Ree et al, 2005), and which are common in psychosis 

(Morrison & Wells, 2000). In support of the literature, aggressive suppression was more 

commonly used by the insomnia (inpatient and community) groups relative to those without 

insomnia. A new finding was that worry-based strategies were a prominent feature of the 

inpatient group with insomnia relative to all the other groups. Interestingly, however, 

aggressive suppression and worry were mediated by negative mood. Thus, the presence of 

depression and anxiety contributes to these maladaptive strategies, which in turn perpetuate 

difficulties sleeping and coping. The inpatient group without insomnia, by contrast, showed a 

different profile with the greater use of behavioural distraction and suppression which 

distinguished them from the other groups. Another notable finding was that social avoidance 

was not used as a frequent strategy in the inpatient sample. This pattern of responding was not 
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entirely unexpected given the social and emotional withdrawal features of schizophrenia, and 

the inpatient settings of this particular sample. This highlights the need to use measures in 

sleep research developed for, and in collaboration with, people with psychotic disorders so 

that scale items are specifically relevant to this population.  

Third, the current study found that both insomnia groups showed dysfunctional beliefs 

and attitudes about sleep on the DBAS-10, demonstrating over-concern and preoccupation 

about the consequences of poor sleep. These dysfunctional beliefs are linked to maladaptive 

behaviours such as ‘catch up’ sleep during the day, and unhelpful thought control strategies. 

The findings are aligned with other studies showing that sleep-related cognitions contribute to 

sleep difficulties in a variety of patient groups including primary insomnia, major depressive 

disorder, and fibromyalgia (Carney et al, 2007). 

Fourth, many psychiatric inpatients with insomnia were unaware that nicotine, 

exercising before bed, and irregular sleep routines might contribute to poor sleep (as 

examined with the SHiK scale) although their knowledge on other items (caffeinated drinks, 

drugs, stress and staying inside during the day) was equal to that of community controls. By 

contrast, psychiatric inpatients without insomnia showed significant gaps in their 

understanding of factors that promote good sleep. This apparent disparity (better sleep 

knowledge in inpatients with insomnia, and worse knowledge in those without insomnia) 

perhaps suggests that patients with insomnia actively seek out information on how to improve 

sleep, a profile which is also shown in healthy adults with insomnia (Lacks & Rotert, 1986). 

Indeed, our work with people with psychosis suggests that although sleep hygiene education 

and psychological therapies are not typically offered, individuals will speak to others and look 

up information for improving their sleep. Altogether, the above findings show that inpatients 

tend to have an incomplete knowledge of good sleep practices, and that sleep hygiene 

education may be beneficial for all psychiatric individuals regardless of their current sleep 

profile. 

Fifth, the pattern of responding on beliefs about the causes of sleep problems was 

examined. In the inpatient group, sleep problems were more often associated to their 

psychiatric illness than to sleep-related behaviours that are more amenable to change. In other 

words, they believed a greater link between biological changes associated with their illness 

and their sleep, rather than a direct influence from their lifestyle. Notably, regular timing of 

sleep was only endorsed by half of patients although it is vital for entrainment of the circadian 

sleep-wake cycle (Asarnow et al, 2014; Bootzin & Rider, 1997). This resonates with Holmes 

et al.’s (1995) findings that showed that people with severe mental illness frequently cite 
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psychiatric medications and psychotic symptoms as a contributor to sleep problems. This has 

important treatment implications because sleep habits are amenable to change and are easily 

addressed with education or behavioural strategies. Given their incomplete knowledge about 

good sleep habits (as discussed above),  the inpatients’ low endorsement of items regarding 

the influence of lifestyle factors as potential causes for insomnia may also be due to lack of 

awareness about their influence. More groundwork needs to be done in therapy with 

individuals with psychosis to emphasise the role of behavioural and lifestyle change for 

improving sleep.   

One final consideration relates to the elevated levels of depression and anxiety in the 

psychiatric inpatient sample. Negative mood impacted on rumination, overall use of thought-

control strategies and dysfunctional beliefs and attitudes about sleep, such that results on these 

measures were no longer statistically significant after depression and/or anxiety scores were 

co-varied. This suggests that components addressing depression and anxiety should be 

included in CBT-I sessions, with expected improvements in both mood and insomnia (Mason 

& Harvey, 2014). This observation is also consistent with the known bidirectional relationship 

between sleep and mental illness, and should provide a further incentive to produce better 

sleep outcomes. 

An important limitation of this study included the sampling of inpatients. The findings 

might have limited generalisation to individuals with schizophrenia/psychosis in the 

community because inpatients benefit from the routine of the hospital environment (e.g. 

zeitgebers such as regular times for ‘lights off’ and meals). However, the results suggest that 

inpatients with insomnia were still unaware of the benefits of regular bedtime routines and 

good sleep habits. Unless sleep education is explicitly provided in inpatient and outpatient 

settings, individuals with schizophrenia/psychosis will continue to have poor knowledge 

about sleep.  A possibility also exists that the current pattern of results might be due to the 

high clinical acuity of these psychiatric inpatients, although the differential profile between 

individuals with and without insomnia argues against this interpretation. 

Altogether, this study suggests that psychological therapies which include sleep 

education, as well as cognitive and behavioural strategies are likely to be efficacious for 

treating insomnia in individuals with schizophrenia and related psychotic disorders, although 

interventions should be adapted to address the unique beliefs and cognitive style of these 

individuals. Inpatients with insomnia demonstrated an array of cognitive and behavioural 

factors shown to maintain and exacerbate insomnia in the community, including high levels of 

night-time rumination, counterproductive thought control strategies such as aggressive 
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suppression, and excessive preoccupation about the consequences of poor sleep. In addition to 

these issues, inpatients with insomnia had excessive use of worry-based strategies, an 

incomplete knowledge about good sleep habits, and cited their psychiatric illness as a primary 

contributor to their sleep problems (rather than lifestyle factors), providing additional targets 

for treatment. The results point to the need for adequate education and treatment regarding the 

social, cognitive, behavioural and biological contributors to insomnia in patients with 

psychotic disorders. 

 

2.5.1 Clinical recommendations 

A number of clinical implications may be drawn from this study, alongside existing 

knowledge about insomnia treatments in the general community: 

• Frequent ruminative thoughts and worry in people with psychosis and insomnia 

suggests that they would benefit from relaxation exercises, cognitive therapy strategies 

aimed at reducing worry, and ‘wind-down periods’ before bed to reduce night-time 

cognitive arousal.  

• Use of thought-control strategies like worry and aggressive suppression suggests a 

strong role for stimulus control therapy, which helps dissociate the connection 

between worry, negative emotions, and the bedroom environment. Further strategies 

for dealing with night-time rumination may include education about processing 

worries and behavioural distraction. 

• Beliefs and attitudes about sleep deserve attention when evaluating and treating sleep 

complaints among individuals with psychosis. Psychoeducation about sleep can be 

used to dispel myths that perpetuate unhelpful cognitions and gaps in knowledge.  

• Education about sleep hygiene will be of benefit. For example, keeping a regular sleep 

schedule was rated low as a possible cause of sleep problems in the psychosis group, 

despite its central role in normalising sleep-wake patterning. Teaching individuals to 

establish a regular wake-up time is a simple message that assists in establishing this 

habit.  

• A better understanding of the role of medications, hallucinations, depression and 

anxiety would be helpful for people with psychosis as a means for eliciting helpful 

thought patterns and behavioural changes. 
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Foreword to Chapter 3 

 

In Chapter 2, validated self-report measures were used to examine the cognitive and 

behavioural factors contributing to insomnia in schizophrenia and related psychoses. One 

limitation of these measures is that they make priori assumptions about how sleep symptoms 

should present in insomnia, and therefore risk overlooking the array of other sleep problems 

that may be present in schizophrenia. Qualitative approaches have the ability to fill this 

knowledge gap. Chapter 3 seeks to provide individuals with schizophrenia with a voice when 

it came to understanding their personal experience of sleep problems, its contributing factors, 

and their impact on everyday functions. By doing so informs the type of adaptations that may 

maximise effectiveness of CBT-I in this group.  
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Chapter 3 

Sleep in schizophrenia: Exploring subjective experiences of sleep problems, 

and implications for treatment3  

 

Abstract  

Sleep dysfunction is a pervasive issue in schizophrenia and psychosis. Current knowledge is 

drawn almost exclusively from studies using quantitative research methodologies that include 

measures and tools developed in healthy population groups. Qualitative studies investigating 

the first-person perspectives of sleep problems are therefore important for designing better 

assessment and treatment tools to meet consumer needs. Focus groups were conducted to 

elicit detailed information regarding the personal experience of sleep problems, their 

antecedents and impact, in 14 individuals with schizophrenia-spectrum disorder who 

experienced insomnia during their illness. Thematic analysis was applied to examine the data 

and draw treatment implications for sleep management. Insomnia was ubiquitous and 

frequently co-occurred with other sleep difficulties (nightmares, sleep walking, acting out 

dreams, etc.) in this group. Discussions revealed themes common across insomnia populations 

(role of negative mood states and cognitive intrusions) and also new themes on factors 

contributing to sleep problems in schizophrenia: (1) beliefs that sleep problems cannot be 

changed; (2) trauma and adversity; (3) lifestyle choices and lack of motivation; and (4) 

medication side effects. Sleep problems also had profound impact on daytime dysfunctions 

and disability. The findings point to novel issues that may benefit from consideration in the 

treatment of sleep problems in schizophrenia. Unhelpful cognitions and behaviours about 

sleep can be addressed with psychological interventions, activity scheduling and motivational 

interviewing techniques. Seeking a first-person perspective is vital for identifying issues that 

will impact on treatment success and recovery.  

3 Chiu, V. W., Ree, M., Janca, A., & Waters, F. (2015). Sleep in Schizophrenia: Exploring 

Subjective Experiences of Sleep Problems, and Implications for Treatment. Psychiatric 

Quarterly, 1-16. doi: 10.1007/s11126-015-9415-x 
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3.1 Introduction  

Sleep problems occur in almost all individuals with schizophrenia and other psychotic 

disorders. Common complaints include difficulties falling asleep and staying asleep 

(insomnia) (Palmese et al., 2011), and misalignment between the timing of sleep and 

environmental cues such as light and dark cycles (Afonso, Figueira, & Paiva, 2014; Martin et 

al., 2001). Such sleep dysfunction occurs across all stages of a psychotic illness, including the 

prodromal, acute, remission and relapse phases (Iyer et al., 2008; Monti et al., 2013), and 

have been linked to compromised cognitive functions (Bromundt et al., 2011), reduced 

functional outcomes (Hofstetter & Mayeda, 2008) and diminished ability to cope with 

stressful life events (Hofstetter, Lysaker, & Mayeda, 2005).  

One important limitation of the existing literature, however, is that the personal 

experience of sleep problems for people with schizophrenia has often been overlooked. 

Existing descriptive studies of sleep problems in this group have predominantly been based 

on quantitative methodologies (e.g. polysomnography, actigraphy, questionnaires). While 

these methods provide insight into the type of sleep problems experienced by people living 

with severe mental illness, they typically utilize a priori assumptions that the key features of 

sleep problems in psychosis can be described using a frame of reference derived from 

experiences in healthy people. This approach may, in fact, constrain a complete understanding 

of sleep difficulty in this population. Consequently, information regarding sleep problems, as 

well as the psychological and behavioural factors contributing to the maintenance of poor 

sleep in schizophrenia, remains scarce.  

Qualitative methodologies provide a validated approach to fill the knowledge gap. 

With the use of in-depth inquiries, new knowledge is generated through the analytical 

examination of personal narratives about specific issues. Qualitative methods have been used 

in people with schizophrenia before, and studies show that these individuals are highly 

capable in providing informed opinions (Holmes, Corrigan, Knight, & Flaxman, 1995). 

Understanding sleep problems, from the words of people with psychotic illness themselves, is 

vital to gain a better understanding of issues specific to these clinical individuals. Studies 

have recently reported a mismatch between consumers and service providers when it comes to 

the symptoms they would most like treated, and their preferred options for treatment (Byrne, 

Davies, & Morrison, 2010; Lester, Tait, England, & Tritter, 2006). There is therefore a need 

to understand their personal experience so that targeted therapeutic interventions can be 

developed around their needs.   
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This type of information is particularly timely because of recent developments in 

psychological approaches to treat insomnia. Cognitive-Behaviour Therapy for insomnia 

(CBT-I) is recommended as a first line of treatment for insomnia in the general population 

(Espie, 2009), and applications to schizophrenia and psychosis are increasinly being explored 

(Myers, Startup, & Freeman, 2011; Wagley, Rybarczyk, Nay, Danish, & Lund, 2013). Given 

that people with schizophrenia report a preference for engaging in psychological approaches 

to treat sleep problems (relative to pharmacological approaches or melatonin treatment) 

(Waters, Chiu, Janca, Atkinson, & Ree, 2015), getting the treatment contents ‘right’ is 

imperative.  

Studies show that people with schizophrenia have knowledge gaps about factors that 

promote good sleep (Chiu et al., 2015), such that sleep education and management strategies 

are likely to be of benefit (Holmes et al., 1995; Lyne, Quinlivan, Byrne, Malone, & Walsh, 

2011).  However, information is lacking regarding psychological and cognitive (ie. beliefs) 

factors that contribute to sleep problems and prevent sufferers from re-establishing a normal 

sleep pattern. First-hand information about sleep problems in schizophrenia is therefore 

needed to inform the contents of CBT-I for psychosis, and identify which factors may present 

barriers to the success of sleep therapies.  

The present study explored the lived experience of sleep problems in people with 

schizophrenia-spectrum disorders.  Using small focus groups and individual interviews, the 

aims were to capture ‘what it is like’ to have sleep problems, and to document the factors that 

contribute to sleep problems and the impact of sleep problems.  

 

3.2 Methods  

3.2.1 Participants 

Participants were recruited from a psychiatric inpatient facility (Graylands Hospital, 

Perth, Western Australia) and community ‘drop-in’ centres, through the use of advertisements 

and referral by clinical staff. Inclusion criteria included: (a) diagnosis of a schizophrenia 

spectrum disorder (e.g. schizophrenia, schizoaffective disorder), (b) 18 years of age or older, 

and (c) past or current experiences with sleeping problems. In keeping with qualitative study 

methodologies, interviews and focus groups continued until the same themes kept re-

emerging (a state of ‘saturation’). A total of 14 individuals completed the study (inpatients n = 

3; outpatients n = 11). Three participants had past but no current sleep problems, whilst the 

others had sleep problems at the time of the study.  See Table 3.1 for descriptive information 

about the participants.  
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Table 3.1. Participant characteristics (N= 14) 

Characteristic  

Sex: Frequency of Males (%) 7 (50%) 
Length of illness: Mean (range) 16.6 years (2-33 years) 
Number of hospitalisations: Mean (range)  4.5 (0-9) 
Daily medications: Frequency (%)*  

Atypical Antipsychotics 11 (84.6%) 
Typical Antipsychotics  2 (15.4%) 
Mood stabilizer 3 (23.1%) 
Antidepressants 4 (30.8%) 
Benzodiazepines 2 (15.4%) 

*Medication data missing on 1 participant.  

 

3.2.2 Procedure 

Focus groups comprised 2-4 people (n=8). Some participants did not wish to discuss 

their experiences in a group and engaged in one-on-one interviews (n=6).  These took place 

from November 2013 to February 2014. These were facilitated by a Psychology PhD student 

(V. C.), under the supervision of a clinical sleep psychologist (M. R.) and clinical researcher 

and neuropsychologist (F. W.).  

Focus groups followed standard procedures (Morgan, Krueger, & King, 1998) and the 

‘questioning route’ recommended by Krueger and Casey (Krueger & Casey, 2000). 

Participants were told that the focus group or interview would last for 60-90 minutes to 

discuss topics related to their experience of sleep problems. Groups began with an 

introduction to one another, including rules to protect participants’ confidentiality and a recap 

of the study’s purpose. The facilitator followed a semi-structured interview outline that 

enquired about the type, causes, and impact of sleep problems, and used standard probes to 

encourage elaboration of responses. Before commencing, individuals provided informed 

consent, and completed a short checklist on different sleep problems they had experienced 

before. Answers from the checklists were used occasionally to foster discussion. Groups and 

individual interviews were audio-recorded and transcribed using Microsoft Word and an 

online transcribing tool (Wreally Studios, 2014). Ethical approval for the study was granted 

by the University of Western Australia and North Metropolitan Health Service – Mental 

Health Human Research Ethics Committees. 
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3.2.3 Analysis 

Thematic analysis was used to analyse the findings. Thematic analysis was used given 

its flexible analytic approach and its usefulness in identifying psychological issues and 

clinical needs (Braun & Clarke, 2006; Vogt, King, & King, 2004). Analysis involved several 

stages drawn from Krueger & Casey’s (2000) computer-based approach to sorting transcript 

data and their five criteria to data interpretation (frequency, motion, specificity, extensiveness, 

and the big picture). First, researchers familiarised themselves with the data through multiple 

readings of the transcripts and reviewing checklist answers and observation notes. Transcripts 

were then coded by V.C. into different categories (e.g. sleep problems, causes, and impact). 

This was done during data collection process such that new comments and views expressed 

from later participants were added to the categories until theoretical saturation. Coded data 

were pooled using Microsoft Excel spreadsheets and verified by the other co-authors, then 

analysed independently to discern themes. Meetings subsequently took place to discuss 

similarities and differences in interpretations. These discussions also allowed each team 

member to reflect on experiences shaping their views of the research. Decision-making on the 

final themes involved consideration of whether it contributed meaningful information towards 

the assessment and development of psychological sleep therapy contents.  

 

3.3 Results  

3.3.1 Sleep problems 

In line with the recruitment criterion, all participants reported insomnia. 

Unexpectedly, they also reported a range of co-occurring sleep difficulties (see Table 3.2).  

Circadian rhythm sleep-wake dysfunction was common (n= 78%): 
 “I seem to sleep during the day and be awake all night, and so I heard somewhere that it was like sleep 

reversal, and schizophrenics get it sometimes or something like that.” (Participant 5.2) 

Ten (out of 14) participants reported a range of parasomnias such as nightmares, night terrors, 

sleep paralysis, sleepwalking, and REM sleep-related disturbances (e.g. acting out dreams).   

Other problems included sleep-disordered breathing (ie. sleep apnea), bruxism, hypersomnia, 

and fears about sleep: 
 “…but the one that stands out the most is not wanting to go to sleep for some reason. Being scared, like 

scared of turning off the lights.” (Participant 6.1) 

Sleep problems co-occurred and were linked in some instances. For instance, nightmares and 

fears were tightly linked to the maintenance of insomnia: 
“I’ve just had some really bad nightmares and it affects my sleep quite a bit. Try to go back to sleep 

after and it takes me a while.” (Participant 1.2) 
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Of note, there was even reluctance amongst some participants to speak about sleep problems 

with their doctor due to fears of it being seen as sign of a re-emerging psychotic episode, or to 

avoid being treated with more medications.  
“I’ve got a bit of a weird one, because I don’t believe I’ve got schizo-affective disorder and what not, and 

never believed that I had Bipolar affective disorder. But I think if I’m getting less sleep then it’s obviously 

[seen as] some kind of a manic episode and that probably wouldn’t be a good thing; I mean like getting 

locked up.” (Participant 1.4) 

“If I told the doctor whatever I was dreaming or thinking he would probably lock me away *laughs*. It’s 

really bizarre stuff.” (Participant 3.2) 

 
Table 3.2. Reported sleep problems (N=14) 

Sleep problem No. of participants (%) 
Insomnia 14 (100%) 

Difficulties getting to sleep 9 (64.3%) 
Waking up during the night 9 (64.3%) 
Waking up too early in the morning 6 (42.9%) 

Sleep-wake/ Circadian dysfunctions 11 (78.6%) 
Difficulty maintaining regular sleep pattern 9 (64.3%) 
Delayed sleep phase (Sleep and wake much later than other 
people) 

3 (21.4%) 

Advanced sleep phase (Sleep and wake much earlier than 
other people) 

4 (28.6%) 

Parasomnias 10 (71.4%) 
Nightmares 7 (50%) 
Hypnagogic hallucinations (Dreamlike experiences or 
voices/visions while falling asleep) 

6 (42.9%) 

Hypnopompic hallucinations (Dreamlike experiences or 
voices/visions when waking up) 

5 (35.7%) 

Night terrors 3 (21.4%) 
Sleepwalking 2 (14.3%) 
REM sleep-related disturbances (acting out dreams) 2 (14.3%) 
Night sweats 5 (35.7%) 
Sleep paralysis  3 (21.4%) 
Bruxism 5 (35.7%)  

Sleeping too little 8 (57.1%)  
Sleeping too much (Hypersomnia) 6 (42.9%)  
Sleep-disordered breathing 6 (42.9%) 

Diagnosed sleep apnoea 2 (14.3%) 
Undiagnosed (suspected) sleep apnoea 4 (28.6%) 

Sleep ‘attacks’ (ie. suggestive of narcolepsy) 3 (21.4%) 
Worries something might happen during sleep 6 (42.9%) 
Fears of sleeping 5 (35.7%) 
Panic attacks 3 (21.4%) 
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3.3.2 Causes (and maintaining factors) of sleep problems  

Several themes emerged from the discussions: (i) beliefs that sleep problems cannot be 

changed, (ii) negative mood states and cognitive intrusions, (iii) trauma and adversity, (iv) 

lifestyle choices and motivation, and (v) adverse effects of medications. 

3.3.2.1 Beliefs that sleep problems cannot be changed  

A recurrent theme was that of a perceived ‘lack of control’ over sleep, where sleep 

was predominantly described as uncontrollable, unpredictable, and as an unchangeable natural 

process (n=9; 64.3%):  
 “I just seem to be at the mercy of it you know. I just don’t really have any control over it really. It’s just 

sometimes it happens for me, and sometimes it doesn’t.” (Participant 5.2) 

Consequently participants were often pessimistic about improving their sleep (n=6; 42.9%).  
 “I mean trying to put sleep in a basket and stuff and saying “this is what I want my sleep to be” and 

have it regulated and controlled is just berserk…bizarre I suppose, because it’s not gonna happen.  

These processes are natural processes and have their own order. I can’t shape them or form them just by 

my own world.” (Participant 1.4) 

Participants often noted insomnia as being intrinsically linked to living with schizophrenia. 

As evidence, they described people without mental illness, including their family members, 

who slept better or coped better with sleep problems than they did.  

3.3.2.2 Negative mood states and cognitive intrusions 

In line with studies in the general population, internal psychological factors impacted 

on participants’ sleep, which included: worry or over-thinking (n=9; 64.3%), anxiety (n=8; 

57.1%), negative or intrusive thoughts (n=6; 42.9%) and depressed mood (n=5; 35.7%). 

Issues cited in this group also include racing thoughts, over-excitement or mania (n=5; 

35.7%), hallucinations (n=4; 28.6%), fear (n=2; 14.3%) and paranoid thoughts (n=2; 14.3%). 

These also often occurred concurrently and prevented individuals from relaxing and entering 

into the state of sleep:  
 “And then I have worry and anxiety and depression, and a racing mind on top of that. So that all 

happens until I get that exhausted with the help of medication that I do sleep. So I think when I finally 

do sleep, it’s out of plain exhaustion.” (Participant 9.1) 

 

“I go to bed and I worry about things, and I allow anxiety to happen and I go to bed and I think, think, 

think the whole time, and my mind is constantly thinking when I’m in bed, and that sets my mind 

racing.” (Participant 9.1) 

 “So like if I’m having voices and stuff I find it harder to sleep, my mind’s racing” (Participant 3.1) 
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Negative moods states and cognitive intrusions impacted on sleep and on good sleep habits 

(e.g. difficulties getting out of bed and oversleeping) 

3.3.2.3 Trauma and adversity 

A clear relationship was drawn between past trauma or adverse events and sleep 

problems. Personal experiences of trauma (n=6) and/or grief (n=5) in childhood, adolescence 

or adulthood were linked to night-time intrusive thoughts and memories causing difficulties 

falling and/or staying sleep: 
“Cause well I had an emotionally abusive childhood. So I’d be going to bed thinking, thinking, thinking 

then about how to handle the emotionally abusive environment I was in as a child and how to fight my 

parents who were doing the emotional abuse. So I have never been able to relax, and that includes at 

night while I’m sleeping.” (Participant 9.1) 

“Yeah grief like my black mood recently was like real grief but I couldn’t point it in any direction, 

except it’s nearly Christmas and maybe in the back, deep recesses of my mind, I’m thinking about my 

parents and they’re not here. That’s the only thing I can think of, but it just caught me unawares really.” 

(Participant 6.1) 

Adverse life events were also linked to nightmares and bad dreams, including night terrors 

and phobia-type fears about sleep (n= 5; 35.7%), and worries that something might happen to 

them in their sleep (n=6; 42.9%).  
“…there’s that kind of subtle message in my brain of ‘oh if you let go and go off to sleep, you’ll die in 

your sleep and you won’t wake up’.” (Participant 9.1) 

3.3.2.4 Lifestyle choices and lack of motivation 

Most participants acknowledged that their lifestyle contributed to sleep problems, such 

as excessive caffeine use (n=9; 64.3%), smoking (n=6; 42.9%), poor diet (n=6; 42.9%), 

alcohol (n=3; 21.4%), substance abuse (marijuana, heroin; n=3; 21.4%), lack of exercise 

(n=3; 21.4%), excessive napping (n=5; 35.7%), and lack of bed routine and daytime activities 

(n=2). Reasons provided were cure for boredom, escapism from depression and life stressors, 

and for combatting daytime tiredness, although they had become addictive habits that fed into 

the night.  
“Drinking the coke is basically partly emotional, because I’m turning to coke to deal with my emotions 

with my son being temporarily away and it’s partly to give me energy, but before [my son] was taken, 

I’d just have 2 or 3 coffees but I wouldn’t drink coke. And when he returns home, 2 or 3 coffees but no 

coke, so the coke is mainly to deal with the situation now but it’s affecting my sleep.” (Participant 9.1) 

Lifestyle issues were both a cause and a consequence of poor sleep. For example, 

lengthy naps were used to catch up on lost sleep, manage/avoid negative mood states, and 

pass the time even though participants were aware that their ability to fall asleep at night 

would be impacted. Lack of motivation was frequently cited as a major hurdle to reducing 
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these behaviours. Participants would comment on the pointlessness of resisting the urge to 

nap or improve sleep with limited activities to look forward to:  

“I suppose that’s the thing, I don’t do anything during the day so I probably don’t get tired …I think that 

as a mental health consumer, it’s not working full time like everybody else and not being a part of 

anything else.” (Participant 1.4) 

“I mean sometimes getting up too early and not having a lot to do is it can bring about anguish and 

sorrow and that sort of thing, and sometimes I’ve sat and watched TV but not in that much of a mood for 

watching TV these days” (Participant 6.1) 

3.3.2.5 Medication side-effects 

Medications were commonly discussed as contributing to sleeping problems. Half of 

the participants (n=7; 50%) indicated that medications caused headaches (n=3; 21.4%), 

prolonged wakefulness (n=2; 14.3%), nightmares (n=1; 7.1%), and night-terrors (n=1; 7.1%):  
“And I’ve tried mogadon and other sleeping tablets, and mogadon was dreadful. It gave me terrible 

nightmares.” (Participant 4.1) 

Other issues included hangover effects from psychiatric medications (n=4; 28.6%) and 

sedatives (n=2; 14.3%), which fostered somnolence and excessive spent time in bed. The 

adverse effects experienced often prompted medication non-adherence and tension with 

clinical staff:   
“A lot of my peers in the mental health circuit don’t like the doping effect and they resist it. They’ll cut 

their medication; they’ll change it around, everything, because they don’t want to miss a minute of the 

day.  And I’ve been like that too, like not sleeping, and everything seems to be exciting and you don’t 

want to miss anything.” (Participant 8.2) 

“They’re anti-marijuana and I’m not, and I’m anti-being-man-handled into nut houses to be injected 

with something when I could stay home and smoke pot and go to sleep; and I can’t get it through their 

heads though.” (Participant 10.1) 

Participants also voiced concerns about drug interactions between sleeping medications and 

antipsychotics (n=4; 28.6%), and the risks of becoming reliant on medications (n=5; 35.7%).  

 

3.3.3 Impact of Sleep Problems 

3.3.3.1 Diminished Quality of Life 

The impact of poor sleep on quality of life was a central concern embodied by three 

sub-themes: Excessive daytime tiredness, alienation from others, and reduced mental well-

being. 

Excessive daytime tiredness was reported as a common consequence of poor sleep 

(n=7; 50%), and was associated with problems with oversleeping (‘catch-up’ sleep), excessive 

napping, and lack of motivation to engage in activities such as exercise or house chores.  
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“Like the other night I got up at 5 in the morning and I’d had a few smokes, I went back to bed, got up 

at 7:20, and took the dog for a walk around the block…so that was a good start because like I actually 

got up, but quite often I sleep right in and I miss out on a lot of stuff from sleeping so much” 

(Participant 1.1) 

Tiredness, as well as sleep-related difficulties with memory, attention, and concentration 

(n=7; 50%) also limited their ability to pursue work opportunities and further studies.  

Participants (n=9; 64.3%) also commented on the social impact of sleep problems, and how 

this affected integration into the community.  
“Well it kills your social life; not that I’ve really got one now; that’s probably why. It puts you off going 

places because you can’t be bothered dealing with the whole sleep thing that night and worrying about it 

the next day. So it’s made me a little more sedentary I think.” (Participant 10.1) 

Embarrassment at nodding off at inappropriate times, and fear of disturbing others due to 

undesirable behaviours (sleepwalking, snoring, etc) were common concerns, and even 

prevented one participant from attending group relaxation therapy. Excessive tiredness also 

precluded others from driving or taking the bus (n=3). 

Lastly, participants described the degrading impact of sleep problems on their mental 

health, including risk of relapse, auditory hallucinations, racing thoughts apathy and paranoia. 

The chronicity of sleep issues increased feelings of distress, depression, and anxiety. 
“But the thing is, if you can’t sleep for a prolonged period of time, then I’ve had to be hospitalised or 

seen to” (Participant 6.1) 

 

3.4 Discussion 

This study provides further evidence that individuals with schizophrenia and related 

psychoses are able to provide rich and diverse information on their experiences, and to reflect 

meaningfully on their personal experiences about sleep. Participants identified a range of 

factors that contributed to their sleep problems, namely: negative mood states and intrusive 

cognitions, beliefs that sleep problems cannot be changed; consequences of trauma and 

adversity; lifestyle choices and lack of motivation; and medication side-effects. These will be 

addressed in turn.  

 

3.4.1 Sleep problems 

In addition to symptoms of insomnia, participants identified multiple co-occurring 

sleep problems. Parasomnias (nightmares, night terrors, sleepwalking, etc) occurred in 71% of 

participants. While increased prevalence of nightmares in people with schizophrenia (16.7%) 

has been reported before (Mume, 2009), the current study was able to show that nightmares 
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co-exist alongside multiple other sleep problems. Furthermore, our participants reported 

several nightmares at night, which contrast with occasional reports in the general population. 

Given that frequent nightmares are a significant predictor of high suicidality in psychiatric 

populations (Sjöström, Waern, & Hetta, 2007), this clearly deserves further research and 

clinical investigation.  

 

3.4.2 Negative mood states and cognitive intrusions  

These well documented perpetuators of sleep problems in the general community 

(Jansson & Linton, 2007; Schmidt, Harvey, & Van der Linden, 2011; Takano, Sakamoto, & 

Tanno, 2014) were also found in the current sample, impacting on one’s ability to relax and 

enter into the state of sleep. Intrusive cognitions, and ruminative and negative thoughts are a 

common feature of psychotic disorders, but their impact on sleep in psychosis has received 

very little research attention. Given that worry and negative thoughts are typically addressed 

in CBT-I (Harvey et al., 2014), the application of CBT-I techniques to people with 

schizophrenia seems warranted.  

Psychosis-related symptoms (hallucinations, paranoia) were also reported by the 

current participants. Some hallucinations increase in prevalence in the evening and night-time 

and may keep the person awake. Similarly, paranoid thoughts are fuelled at night when 

suspiciousness and rumination are given free reign. This suggests that psychological sleep 

interventions should address voices and other psychotic symptoms in this group if these are 

not fully managed by antipsychotics.  

 

3.4.3 Beliefs that sleep problems cannot be changed  

A predominant view amongst participants was a lack of perceived control over sleep.  

Sleep problems were described as unpredictable, unchangeable, and as ‘part and parcel’ of 

living with schizophrenia. That is, they believe that they have sleep problems because of what 

they are, rather than what they do. This is in line with studies showing that people with 

schizophrenia have more metacognitions about the uncontrollability of situations (Morrison & 

Wells, 2003), and has important implications for the uptake of cognitive-behavioural 

treatments, given possible lower expectations for its success.  CBT-I in psychosis should 

therefore include education regarding the link between behaviours and sleep, cognitive 

restructuring to address overly negative thoughts and low self-efficacy, and the introduction 

of relaxation techniques. 
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3.4.4 Trauma and adversity 

A personal experience of trauma and adverse events were common (40%) in line with 

larger studies of psychosis (34-53%) (Morrison, Frame, & Larkin, 2003).  In addition, these 

events impacted on the ability to fall asleep, and it caused frequent awakenings, as well as 

nightmares and chronic fears of sleeping. The association between trauma, sleep disruption 

and psychosis has received little attention in the literature yet it provides a powerful 

mechanistic explanation for the onset of psychotic episode (as a trigger) and relapse, and 

maintenance of symptoms (Lunsford-Avery & A. Mittal, 2013; Morrison et al., 2003).  

 

3.4.5 Lifestyle choices and lack of motivation  

Participants could identify a number of lifestyle factors that affected their sleep, such 

as smoking, alcohol, poor diet, lack of physical activity and daily structure, as well as drug 

use.  While this understanding is helpful from a sleep education approach, information alone 

may not be enough. Notably, participants expressed low motivation to change. With low 

mood, financial difficulties, and a lack of interesting or stimulating activities to look forward 

to, participants reverted to a lifestyle that allowed them to escape, forget, or be distracted.  

This has important clinical implications as cognitive sleep strategies for schizophrenia must 

include behavioural and cognitive strategies to address negative perceptions, self-efficacy and 

motivation) (See Waters et al., 2015, for strategies). For instance, motivational interviewing 

and decisional balance exercises appear particularly helpful (See Carey, Purnine, Maisto, 

Carey & Barnes, 1999, for application in schizophrenia), and may be suitable for encouraging 

behavioural changes that improve sleep.  

 

3.4.6 Side-effects of medications on sleep 

Participants were concerned about the side-effects of medications on sleep, daytime 

grogginess, night-eating and nightmares. Common medications prescribed to address sleep 

problems include sedatives, antipsychotics and antidepressants, although these do not provide 

long term solutions and there is a risk of drug interaction, dependence and adverse side-

effects (Barker, Greenwood, Jackson, & Crowe, 2004; Cates, Jackson, Feldman, Stimmel, & 

Woolley, 2009; Holbrook, Crowther, Lotter, Cheng, & King, 2000; Takaesu, Komada, 

Asaoka, Kagimura, & Inoue, 2014). Our inquiries show that alternatives to medications for 

sleep problems are rarely offered, yet people with schizophrenia prefer learning cognitive and 

behavioural skills to sleep better, as this can empower them with additional tools to support 

recovery (Waters et al., 2015). However, for acute sleep problems, they want the option of 
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pharmacological options as well. This suggests that collaborative discussions about suspected 

side-effects of medications would be helpful so that some adjustments may be made if 

necessary, regarding the timing or dosage, so as to support good sleep. 

 

3.4.7 Diminished quality of life 

As in the general community, sleep difficulties bring on daytime tiredness and lack of 

motivation. Tiredness and fatigue are highly prevalent in psychosis, and are commonly 

explained as due to negative symptoms or psychomotor retardation, although the contribution 

of chronic sleep problems cannot be understated. Excessive tiredness leads to the increased 

use of stimulants (e.g. nicotine, caffeinated drinks), a sedentary lifestyle, excessive time spent 

in bed, and cognitive difficulties (reduced attention, concentration, memory), which further 

impacts on one’s ability to achieve optimal sleep quality. Importantly, participants reported 

that excessive daytime sleepiness affected their ability to contribute to their community, 

engage in work and study and have social relationships. Functional and social problems 

represent a significant disability in people with psychosis (Evert, Harvey, Trauer, & Herrman, 

2003). Even small improvements in sleep and fatigue can represent meaningful changes for an 

individual if it changes their prospects for social relationships, reintegration into employment, 

and help-seeking.  

Altogether, the study found some issues general to both healthy and psychosis 

population groups (negative mood and impact), but also issues specific to psychosis that need 

to be addressed in treatment interventions.  Limitations of this study included its sample size 

although sample sizes in qualitative studies are typically much smaller than cross-sectional 

studies (and can be as small as n=1, depending on analytical approach; Mason 2010). This 

qualitative approach however, yielded many novel findings.  First, all our participants 

documented several concurrent sleep problems. The main implication is that clinicians should 

ask about sleep complaints in a detailed way. Of note, some participants were reluctant to 

speak about sleep problems with their doctor due to fears of it being seen as sign of a re-

emerging psychotic episode, or to avoid being treated with more medications. Second, a 

number of issues were identified that can be used to develop more targeted psychological 

treatment for psychosis (external locus of control; negative mood and psychotic symptoms; 

lifestyle choices and motivation; medication side-effects). In Table 3.3, some strategies used 

in traditional CBT-I approaches are listed, together with recommendations for adaptations in 

psychosis. We hope that they can be used to change the content of sleep therapies for 

psychosis, and provide better assessment and treatment tools. 
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Table 3.3. Barriers to good sleep: Assessment measures, CBT-I treatment strategies, and additional adaptations for psychosis. 

Barriers to good 
sleep  

Assessment measures Therapeutic strategies 
included in CBT-I 

Recommended adaptations in sleep 
intervention in psychosis 

Beliefs about sleep & 
Negative mood states 
and cognitive 
intrusions 

• Sleep Locus of Control Scale 
(Vincent, Sande, Read, & Giannuzzi, 
2004) 

• Dysfunctional Beliefs and Attitudes 
about Sleep scale: 10 item, 16 item, 
30 item versions (Edinger & 
Wohlgemuth, 2001; Espie, Inglis, 
Harvey, & Tessier, 2000; Morin, 
Vallières, & Ivers, 2007) 

• Thought Control Questionnaire for 
Insomnia – Revised (TCQI-R) (Ree, 
Harvey, Blake, Tang, & Shawe-
Taylor, 2005)  

• Sleep Preoccupation Scale (Ellis, 
Mitchell, & Hogh, 2007) 

• Sleep Disturbance Questionnaire: 12 
items (Espie et al., 2000)  

• Relaxation training (e.g. 
breathing exercises, 
meditation) 

• Stimulus Control 
Therapy (e.g. getting out 
of bed when unable to 
sleep and feeling 
frustrated or worried) 

• Cognitive restructuring 
(e.g. emphasising that 
sleep can be improved 
with changes to our 
thinking or behaviour) 

• Sleep hygiene (e.g. 
winding down; Setting 
aside ‘worry time’) 

• Sleep psychoeducation 

• Discussions about sleep as changeable 
rather than a fixed element of mental 
illness  

• Management of mood symptoms 
(depression, anxiety) and symptoms 
associated to cognitive intrusions (worry, 
rumination, hallucinations, delusions)   

• Identifying suitable social supports with 
the client to reduce isolation and improve 
coping skills 

• Meditation techniques 
• Mindfulness components  
• Music therapy and music as relaxation. 

 

Nightmares and fear 
of sleep 
(Consequences of 
trauma and 
adversity) 

• Van Dream Anxiety Scale (Agargun 
et al., 1999) 

• Fear of Sleep Inventory – Short Form 
(FoSI-SF) (Pruiksma et al., 2014) 

• Stimulus Control 
Therapy  

• Sleep hygiene (winding 
down before bed) 

• Identifying strategies to make the 
bedroom feel safe (Marshall, Acheson, 
Risbrough, Straus, & Drummond, 2014) 

• Dream rescripting or journaling 
• Imagery Rehearsal Therapy (Krakow & 

Zadra, 2010) 
• Managing negative images (e.g. 

Grounding techniques, dream journaling, 
breathing; Krakow & Zadra, 2010) 
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Lifestyle choices and 
motivation 

• Sleep Hygiene Index (Mastin, Bryson, 
& Corwyn, 2006) 

• Sleep Beliefs Scale (Adan, Fabbri, 
Natale, & Prat, 2006) 

• Motivation and Energy Inventory 
(Fehnel, Bann, Hogue, Kwong, & 
Mahajan, 2004) 

• Sleep psychoeducation  
• Sleep hygiene education 

• Motivational interviewing 
• Decisional balance exercises (cost-

benefit analysis) 
• Confidence rulers to identify low 

perceived self-efficacy which may be 
contributing to low motivation 

• Identify social support resources  
• Consider financial situation of client 

when working on activity scheduling 
 

Excessive daytime 
tiredness (Side-
effects of 
medications) 

• Brief Fatigue Inventory (Mendoza et 
al., 1999)  

• Epworth Sleepiness Scale (Johns, 
1991) 

• Pictorial Sleepiness Scale 
(Maldonado, Bentley, & Mitchell, 
2004) 

• Teacher’s Daytime Sleepiness 
Questionnaire (Owens, Spirito, 
McGuinn, & Nobile, 2000) – adapt to 
Psychosis 

• Time of Day Sleepiness Scale (Dolan 
et al., 2009) 

• Visual Analogue Scale to Evaluate 
Fatigue Severity (Lee, Hicks, & Nino-
Murcia, 1991) 

• ZOGIM-A (Alertness Questionnaire) 
(Shapiro et al., 2006) 

• Sleep hygiene (including 
regular wake-up time, 
controlled naps) 

• Activity scheduling 
(Strategies to increase 
alertness and daytime 
energy) 

• Use of ‘behavioural experiments’ 
(demonstrate positive effects of walking, 
etc) 

• Avoid scheduling sessions in the early 
morning  

• Review of medication dosage and timing  
• Conduct shorter sessions, or sessions 

with lots of breaks 
• To reduce reading fatigue, use  

visual content (e.g., drawings) 
• and simplified materials with larger print 

size  
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Foreword to Chapter 4 

 

The previous chapters have established the potential of CBT-I for treating insomnia and 

related problems in schizophrenia, using both quantitative and qualitative approaches. 

However the success of CBT-I treatment also rests on a client’s willingness to engage. 

Chapter 4 continues with a qualitative approach described in Chapter 3 to investigate: 1) 

attitudes and preferences to different sleep treatment options, 2) enablers to engagement in 

CBT-I, and 3) personal strategies that have assisted with sleep problems in the past. These 

findings will help justify the need for non-pharmacological treatment options, and direct the 

development an adapted CBT-I intervention described in latter chapters.  

Please note that Chapter 4 refers to melatonin as one of three possible interventions for 

treating sleep problems in schizophrenia. The reason is that the original design of this doctoral 

thesis included melatonin as separate arm against which to compare the effectiveness of CBT-

I as part of a broader randomised clinical trial. The results of this melatonin arm are not 

presented in this thesis because it could not be completed. We were unable to recruit a sample 

of participants large enough to achieve statistical power. I can only speculate regarding the 

failures of this study, but the tightening of inclusion and exclusion recruitment criteria by the 

local HREC committee (narrowed age range and clinical severity, prior blood tests, and 

referral from psychiatrists) made it particularly difficult, as well as a consumer preference for 

non-drug based interventions (see results in Chapter 4). This failure to recruit enough 

participants for the melatonin arm led to change in my thesis direction to an exclusive focus 

on CBT-I. 
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Chapter 4 

Preferences for different insomnia treatment options in people with 

schizophrenia and related psychoses: A qualitative study4 

 

Abstract 

Symptoms of psychosis such as hallucinations and delusions can be intrusive and unwanted 

and often remain treatment-resistant. Due to recent progress in basic and clinical sciences, 

novel approaches such as sleep-based interventions are increasingly becoming offered to 

address the physical and mental health issues of people with severe mental illness. While the 

primary outcome is to improve sleep, studies have demonstrated that interventions that target 

symptoms of insomnia can also produce improvements in the severity of psychotic symptoms, 

quality of life and functional outcomes. This study presents qualitative data on the attitudes 

and preferences of people with schizophrenia and schizo-affective disorders to three different 

types of therapies for insomnia (standard pharmacological, melatonin-based, and cognitive 

and/or behaviour therapy). Interviews included discussions regarding the perceived 

advantages and limitations of different therapies, enablers to taking up the preferred option, as 

well as personal strategies that have helped respondents with sleep problems in the past. 

Results showed that, when given the choice, these individuals prefer psychological and 

behavioural-type therapy to other sleep interventions because of its potential to support and 

empower them in taking responsibility for their own recovery. Pharmacological therapies, by 

contrast, are viewed as useful in managing acute sleep problems, but only as a short-term 

solution. Overall, the findings underscore the need for patients’ active engagement when 

making decisions about treatment options.  

 

4 Waters, F., Chiu, V., Janca, A., Atkinson, A., & Ree, M. (2015). Preferences for different 

insomnia treatment options in people with schizophrenia and related psychoses: A qualitative 

study. Frontiers in Psychology, 6. doi: 10.3389/fpsyg.2015.00990 
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4.1 Introduction 

The term ‘psychosis’ refers to a set of experiences which include hearing voices and seeing 

images that other people do not (‘hallucinations’) and unusual beliefs that others do not share 

(‘delusions’). These symptoms often attract a psychiatric diagnosis such as schizophrenia, 

schizoaffective disorder, bipolar disorder or other psychotic disorders. Symptoms related to 

psychosis can be particularly distressing and burdensome, and can persist despite intensive 

and prolonged treatment, prompting the need to explore alternative interventions.  

Sleep has been an area of increasing interest in the treatment of mental illness such as 

depression (Hickie et al., 2013) and more recently in the treatment of psychotic disorders 

(National Institute of Mental Health [NIMH], 2015). Insomnia is a particularly common 

condition with heterogeneous origin and which affects almost all individuals with psychosis at 

some point during their illness (Donlon & Blacker, 1975; Benca et al., 1992; Chemerinksi et 

al., 2002; Chouinard et al., 2004). Symptoms include highly irregular timing of sleep-wake 

patterns, difficulties getting to sleep or staying asleep, and being active at night and 

excessively tired during the day. Studies have demonstrated that these sleep problems are 

intrinsically linked to the cause and maintenance of psychotic symptoms (Zarcone & Benson, 

1997; Yang & Winkelman, 2006; Waters et al., 2011) and to psychotic relapse (Heinrichs & 

Carpenter 1985; Falloon, 1992). Individuals with psychosis and co-occurring sleep-wake 

problems are also more likely to have cognitive impairments, negative mood, reduced 

perceived ability to cope, daytime dysfunctions (Zarcone & Benson, 1997; Chemerinksi et al., 

2002; Hofstetter et al., 2003; Chouinard et al., 2004) and an increased risk of suicide 

(Pomipili et al., 2009).  

In response to these findings, specific strategies which target poor sleep in psychosis 

are increasingly being developed with a view to improve sleep, but also to treat psychotic 

symptoms (e.g. Edinger et al., 2009; Myers, Startup & Freeman, 2011; Wagley et al., 2013) 

and ameliorate clinical outcomes and functional disability (e.g. Suresh Kumar et al., 2007). 

The evidence-base, however, only so far includes small pilot studies, and there are no clear 

recommendations regarding the most effective treatment approach for insomnia in psychosis. 

In addition, questions remain regarding the extent to which these individuals are likely to take 

up sleep therapies.  

Recovery-oriented practices advocate for individuals to be actively involved in 

decision-making about available intervention options, yet people living with schizophrenia 

and psychosis may not be given many choices or may find themselves unheard by mental 

health professionals in treatment planning and care (Gonzalez-Torres et al, 2007). If 
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interventions for insomnia are to be a viable treatment option, a key first stage must be to seek 

the personal perspectives of people with psychotic disorders regarding their preferences for 

different types of sleep interventions. 

In this study, we sought to understand the preferences of a sample of individuals with 

psychosis regarding different types of therapies for insomnia. Qualitative interview 

methodology was used in the current study to identify preferred choices amongst different 

alternatives (‘testing alternatives’ analytic framework), and to identify issues of personal 

importance with regards to taking up these therapies (‘key concepts’ framework). Qualitative 

methods are often utilized to conduct in-depth inquiries into a specific issue and have 

considerable explanatory power when seeking to understand personal perspectives that cannot 

be comprehensively addressed using quantitative measures. New knowledge is generated 

through the analytical examination of narratives in response to semi-structured interviews. 

Typically, interviews and focus groups are conducted until the same themes keep re-emerging 

(a state of ‘saturation’). Thus, sample sizes in qualitative studies are typically much smaller 

than cross-sectional studies (and can be as small as n= 1). The lived experience of people with 

psychosis has previously been examined using such qualitative methodologies and studies 

show that these individuals are highly capable of engaging in this style of interviewing and 

providing informed opinions (Holmes et al., 1995).  

This paper presents a report on the views and preferences of a sample of individuals 

with a diagnosis of schizophrenia and schizoaffective disorders regarding three different types 

of evidence-based therapies for insomnia: standard pharmacological, melatonin-based and 

psychological and behavioural-type (talking) therapies. The interviews included discussions 

of (i) the perceived advantages and limitations of each therapy, (ii) preferred approaches, (iii) 

enablers to taking up the preferred therapy, and (iv) personal strategies that have helped these 

individuals with sleep problems in the past. Before the results are presented, an overview of 

the different treatments available, their evidence-base and their mechanisms of action, are 

presented. 

 

4.2 Insomnia treatments available for psychosis 

Different types of interventions are available to treat sleep dysfunction in psychosis. 

Some are based on techniques known to be effective in community samples and others are 

informed by an analysis of sleep-wake behaviours. The most commonly used interventions to 

regulate sleep-wake patterns and improve symptoms of insomnia include (1) standard 

pharmacotherapy, (2) melatonin, and (3) psychological and/or behavioural interventions. 
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Other interventions exist (e.g. bright light therapy, stand-alone sleep restriction therapy) but 

insufficient evidence exists for their use in psychosis or they are not recommended due to a 

possible association with psychotic relapse (e.g. Sit, Wisner, Hanusa, Stull & Terman, 2007; 

based on case study in bipolar disorder).  

 

4.2.1 Pharmacotherapy  

A common clinical approach for managing insomnia in psychosis uses 

pharmacotherapy, with options including antipsychotics and hypnotics. The appeal of 

pharmacotherapy is its relatively rapid onset of action (Hickie et al., 2003) and sedatives and 

hypnotics are frequently prescribed for acute sleep problems (Falloon, 1996).  

With regards to antipsychotics, the inhibitory effects of these drugs on dopamine (DA) 

transmission are thought to represent a likely mechanism for producing sedation. While 

antipsychotics are not recommended as a direct treatment for sleep disturbance in clinical 

guidelines, a common perception amongst mental health staff is that antipsychotics can 

satisfactorily address both symptoms of psychosis and chronic insomnia. Indeed, many 

patients report immediate symptom relief, but empirical evidence regarding the sleep-

promoting effects of antipsychotics remains mixed. For example, improvements in total sleep 

time, sleep efficiencies and stage 2 sleep have been reported (Monti & Monti, 2004) but sleep 

problems persist (e.g. Keshavan et al., 1996; Lieberman et al., 2005), with antipsychotic 

medication accounting for less than 10% of the total variance in sleep quality (Waters, et al., 

2012). Another factor of central importance includes the undesirable physical and somatic 

side effects of antipsychotic medications such as grogginess, next day tiredness, as well as 

difficulties getting to sleep or sleeping too much (e.g. Morrison et al., 2000, Ritsner et al., 

2002). 

 

4.2.2 Melatonin  

Melatonin (ingested as daily capsules) is commonly offered for the treatment of 

insomnia and other disturbances of the sleep-wake cycles in the general community (Auld et 

al., 2017). Melatonin is a natural hormone secreted by the pineal gland which acts to stabilize 

circadian rhythms. The sedative and chronobiologic effects of melatonin have led to its 

popular use as a treatment for insomnia, jet lag, circadian rhythm sleep disorders as well as in 

mood disorders. Melatonin produces fewer side-effects than antipsychotics, although it can be 

linked to headaches and drowsiness in higher dosages.  
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Given alterations in circadian chronobiologic rhythms of melatonin (phase advance, 

and low output) in individuals with schizophrenia-spectrum disorders (Van Cauter et al., 

1991; Rao et al., 1994), melatonin appears to be a promising treatment option for insomnia. In 

support, studies provide some evidence for the beneficial effects of melatonin in this clinical 

group. Suresh-Kumar and colleagues (2007), for example, conducted a randomized trial of 

melatonin versus placebo with 40 individuals with schizophrenia using flexible dose 3-12 mg 

of melatonin for 2 weeks as an adjunct to regular medication. Relative to placebo, melatonin 

had some benefits on night-time awakenings and sleep duration as assessed by questionnaires 

(small effect size), and was also linked to improvements in mood and daytime functioning. 

Using a smaller dose of 2 mg of melatonin and a sample of 19 individuals with schizophrenia 

in a randomized, double-blind and cross-over design, Shamir  et al. (2000) demonstrated that 

melatonin treatment for 3 weeks was linked to improved sleep efficiency and sleep duration, 

as well as reduced duration to sleep onset, although these improvements were mostly 

observed in people whose sleep quality was low at baseline.  

 

4.2.3 Psychological and behavioural interventions (including CBT) 

Neurobiological changes can explain many of the sleep problems in psychosis (e.g. 

Van Cauter et al., 1991; Rao et al., 1994), although sleep habits and psychological problems 

also contribute significantly to the onset and maintenance of insomnia. For instance, 

precipitating factors for insomnia often include stressful life events, and there is a wealth of 

evidence demonstrating that psychological issues such as worry and rumination, and cognitive 

factors such as dysfunctional beliefs and thought control strategies, perpetuate symptoms of 

insomnia in the general community (Harvey, 2002). Therefore, management strategies which 

target psychological, cognitive and behavioural factors that prevent sufferers from re-

establishing a normal sleep pattern have recently been the subject of much attention.  

Components of cognitive interventions target cognitive hyperarousal, maladaptive 

thought control strategies, dysfunctional beliefs and attitudes such as the perceived need to 

control sleep, and relaxation elements. By contrast, behavioural interventions focus on the 

formation of good sleep habits (a regular wake time, not clock watching, managing caffeine 

and alcohol intake), breaking negative associations of the bed as a place of frustration, and 

awareness of sleep-promoting activities such as regular exercise. The benefits of such 

approaches to insomnia in the general population are well documented (E.g. Harvey et al., 

2014).   
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Some therapeutic approaches include behavioural interventions alone (e.g. sleep 

restrictions), although studies in the (non-psychiatric) community show that therapies that 

address both behavioural and cognitive elements (‘Cognitive-Behavioural Therapy for 

Insomnia, CBT-I’) have the most potential in producing reliable and durable changes 

(Spielman, Caruso, Glovinsky, 1987; Perlis, Smith & Pigeon, 2005; Schmidt, Harvey, Van 

der Linden, 2011).    

Individuals with psychosis often have a sedentary lifestyle and a lack of daytime 

structure (Hofstetter et al., 2003), suggesting that behavioural approaches promoting good 

sleep, regular sleep routine and contributors to daytime sleepiness can therefore increase 

awareness about the need for behavioural changes. We recently demonstrated evidence of 

knowledge gaps about sleep hygiene in inpatients with psychosis, specifically regarding the 

importance of regular sleep-wake timings and the wake-promoting effects of nicotine (Chiu et 

al., 2015a, in 55 inpatients with psychotic disorders). In addition, these psychiatric individuals 

demonstrated levels of thought control strategies (rumination and aggressive suppression) and 

dysfunctional beliefs about sleep (preoccupation about the consequence of poor sleep) that 

were similar to non-psychiatric controls insomnia, suggesting that interventions combining 

cognitive and behavioural strategies (such as CBT-I) are likely to be most efficacious for 

treating insomnia in psychosis.  

While CBT-I is recommended by the American Academy of Sleep Medicine as a first-

line treatment for insomnia (Espie, 2009), few studies has been published in people with 

psychosis. Myers et al. (2011) provided four individual CBT-I sessions to 15 patients with 

persisting persecutory delusions and insomnia. It was reported that participants reported 

significant improvements in self-reported sleep quality as well as reductions in delusions and 

psychological distress at post-intervention and one month follow-up, providing ‘proof of 

concept’ for CBT-I in psychosis. Other studies have reported on the effectiveness of cognitive 

and behavioural interventions, although these other studies included mixed diagnostic groups 

with primarily affective or anxiety disorders (Edinger et al., 2009; Wagley et al., 2013) or 

abbreviated treatment components (one session Lyne et al., 2012; two sessions Wagley et al., 

2013). 

Overall, a number of interventions may be used to improve sleep and symptoms for 

people with schizophrenia and related psychoses. The current paper now presents a study of 

their preferences regarding these interventions. 
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4.3 Qualitative study into the views and preferences of respondents regarding three 

different types of insomnia treatments 

In this section, the views and preferences of a sample of individuals with schizophrenia 

and related psychoses with regards to different types of evidence-based therapies for insomnia 

are presented. The interviews included discussions of (i) the perceived advantages and 

limitations of these therapies, (ii) preferred approaches, (iii) enablers to taking up the preferred 

therapy, and (iv) personal strategies that have helped them with sleep problems in the past. 

 

4.3.1 Participants 

Participants were recruited from Graylands Psychiatric Hospital (inpatient wards) and 

a local mental health drop-in centre (The Lorikeet Centre). Recruitment occurred using 

advertising and a snow-ball technique. A total of 14 respondents completed this study (aged 

28-64; 50% males). In keeping with previous research conducted with this population (Carey 

et al., 1999), the aim was for focus group with sizes of three to four people. Three focus 

groups (comprising up to four people), and six individual interviews for individuals who 

preferred not to engage in groups were conducted between November 2013 and January 2014.   

All individuals had been given a diagnosis of schizophrenia or schizoaffective 

disorder by a mental health physician, and all participants had substantial past or current sleep 

problems accompanied with daytime dysfunction. Length of illness since first hospitalisation 

ranged from three to 33 years (mean= 16 years). All participants were taking one or more 

antipsychotic drug; three were also taking benzodiazepines, and five antidepressants. All had 

a prior experience of sedative and/or benzodiazepine. One participant had received sleep 

hygiene information in the past (delivered informally by a mental health professional). Two 

had tried melatonin, and one (ID4.1) was still taking melatonin, but none had received CBT-I.  

Ethical approval was granted by the University of Western Australia and North Metropolitan 

Health Service – Mental Health Human Research Ethics Committees. 

 

4.3.2 Methods 

Focus groups followed standard procedures (Morgan, Krueger, & King, 1998). Focus 

groups and individual interviews were conducted by psychologist VC at the drop-in centre or 

at Graylands Hospital. Oversight was provided by a senior team member (FW or MR) to 

ensure that the procedures were applied consistently, that participants had sufficient time and 

opportunities to give their views and that in-depth discussions were pursued. Groups began 

with an introduction, including conditions of confidentiality and respect for one another, 

93 



followed by the methods and rationale of the project. Topics were addressed in a flexible way 

using a semi-structured interview schedule developed by the investigators. In Part 1, personal 

experiences of sleep problems, help seeking behaviour, therapies that had been tried 

(including standard pharmacologic), and personal strategies that helped in the past were 

addressed. In Part 2, a handout was provided with information about melatonin and 

cognitive/behaviour therapies drawn from the literature and consumer medicine information. 

No handouts were provided for pharmacological therapies since all participants had prior 

experience of antipsychotics and sedatives. Discussions focused on the perceived benefits of 

different therapies (‘what do you like most?’) and limitations (‘what do you like least?’), 

preferred approaches for addressing sleep problems in the short term and in the longer term, 

and what would help them to take up the preferred interventions. Prompts were used to aid 

discussion and encourage participants to follow on from previous comments. After the 

consent and introduction, discussions lasted 45-60 minutes.   

4.3.2.1 Analysis of transcripts 

Sessions were recorded on audio tape, and then transcribed using  Krueger & Casey’s 

(2000) approach to sorting transcript data. Two researchers (VC and FW) made themselves 

familiar with the content of transcripts. VC then coded the transcripts, and sorted the coded 

data into categories and subcategories in excel document spreadsheets (descriptions of sleep 

problems, impact, coping, treatment types, enablers, personal strategies) which were verified 

by the other researchers (FW and MR). Next, the research team analysed the spreadsheets 

independently and then met to compare and discuss the coded data and whether some 

categories should be combined or separated until a consensus was reached. No difficulties in 

coding were met and interrater agreement was high with no disagreements arising on the main 

findings. The joint discussions also allowed team members to reflect on their views of the 

research, and the representation of multiple specialists in the team allowed an analysis and 

interpretation of the data without any systematic biases. Credibility checks were conducted 

with additional consultation with a study participant and with the input of person with a lived 

experience.  

 

4.4 Results of the qualitative study interviews 

4.4.1 Attitudes towards, and preferences for, different types of insomnia therapies 

Using the systematic analysis described above, reports were pooled separately for the 

different interventions. Overall, the respondents had firm opinions about the different sleep 

treatments (see Table 4.1 for summary). 
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Table 4.1 shows seven elements which participants identified as valuable in a sleep 

therapy and which address not only sleep issues (routine, long-term solution), but also 

physical health (drug-free), psychological health (worry, stress, intrusive thoughts, and social 

contact) and principles sustaining recovery (regaining control, and learning something new). 

Cognitive and behavioural therapies met all seven criteria and was rated as acceptable by 71% 

of participants, melatonin met one criterion (acceptable in 57.2% of the sample), and 

pharmacotherapy none (acceptable by only 22.5% of participants). 

Six elements were then identified as unwanted in therapy: lack of confidence in its 

evidence base; risks associated with polypharmacy; side effects from medications (cognitive 

and functional effects); and lack of choice and control over the process. Lack of motivation 

was also perceived as a barrier to engaging in therapy. Pharmacotherapy met 4/6 (66%) of 

these unwanted elements, melatonin 3/6 (50%), and cognitive and behavioural therapies 2/6 

(33%).  

 

Table 4.1. Perceived benefits and limitations of different types of sleep interventions 

 Pharmacotherapy Melatonin Cognitive and/or 
behavioural therapies 

Acceptability  22.5% 57.2% 71.5% 
Benefits    
Improves sleep routine  √ √ 
Long term solution to sleep 
problems 

  √ 

Drug free   √ 
Helps with worries, stress, 
racing thoughts 

   

Human contact in therapy    
Regaining control   √ 
Learn something new   √ 

Limitations     
Limited perceived efficacy for 
treating sleep 

  √ 

Interaction between drugs √ √  
Tiredness as a side-effect √ √  
Poor concentration as side-effect √   
Lack of control over the process √ √  
Lack of motivation as possible 
barrier 

  √ 
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4.4.1.1 Pharmacotherapy 

Respondents reported mixed feelings about their medications, and had both positive 

and negative opinions about pharmacological approaches to sleep treatment. Six respondents 

(42.8%) felt that medications had helped with their sleep problems:  
(ID7.1) Well I went to the psychiatrist and she prescribed me antipsychotics and I went to sleep after that. 

(ID4.1) I’d like to have been on something else, like temaz just for a little while to cover the time so I can 

have a decent night’s sleep. 

A majority (n= 11, 78.5%) however, did not view pharmacotherapy as an acceptable 

intervention. Reasons included unwanted side effects and possible interactions between drugs 

(n= 7, 50%): 
(ID8.2) I was just about to say, sometimes it takes about 11 or 12 hours I’ve noticed with some 

medications to wear off enough to be alert you know what I mean? 

Other reasons were that the medications didn’t always help with sleep problems (42.8%), or 

that their physicians were often changing the type, dosage or scheduling of medications, 

which impacted on their sleep: 
(ID6.1) I couldn’t sleep for weeks … the doctor in her wisdom decided to change my medication; They’re 

always juggling with it in the clinics, and I’ve had to put my foot down – no more juggling unless there’s 

a really good reason for it, I don’t wanna be a guinea pig. 

 

4.4.1.2 Melatonin 

Respondents’ views of melatonin were largely favourable. Six respondents (42.8%) 

were drawn by its novelty and had not heard of other people using it: 
(ID1.2) Probably it’s just something new. You wanna try something new, see if it will help me go to 

sleep. 

More than a quarter of the sample (n= 4; 28.5%) viewed melatonin as a more natural and safer 

option than pharmacotherapy: 
(ID9.1) If you’re giving melatonin works better than a sleeping tablet, it’d be a more natural option. 

(ID6.1) Well I know that melatonin’s natural and it is something natural. 

While melatonin was perceived to be ‘more natural’ than pharmacotherapy, it was still viewed 

by many as another drug option, and thus potentially harmful. Six participants (42.8%) did 

not want to take more medications than they needed to: 
(ID2.1) Aw the thing is I don’t…I take plenty of medications and I wouldn’t want to take any more than I 

have to… 

(ID3.2) Yeah that’s the thing, like you know, for years with me like I’d take tablets, a side effect pill to 

counteract that, and injections too… and now I’m down to just a couple of tablets at night and I don’t 

want to go back to scoffing down pills and getting jabs you know 
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A sizeable minority also worried about possible side effects (n= 6, 42.8%), particularly 

relating to headaches and tiredness, and the interaction melatonin might have with other 

drugs: 
(ID4.1) I’d rather not be on melatonin if it can cause headaches or drowsiness. 

(ID1.3) What if it clashed with the other medication that we’re taking? 

 

4.4.1.3 Cognitive and/or behavioural interventions 

Discussion of non-pharmacologic interventions brought up a greater number of 

positive than negative points, and a quarter of respondents did not raise any negatives views 

towards cognitive and behavioural interventions (29%).  

Half of all respondents (50%) agreed that a benefit of such treatment was that it was a 

drug-free option: 
(ID3.1) Because it doesn’t include much of the things with medications. I get some pretty bad things with 

side-effects. 

(ID5.1)  Learn to know yourself better, because spend time to think about what affects you or not, 

something good for you, natural way. 

However a quarter of respondents (n= 4; 28.5%) were sceptical regarding whether it could 

offer something new that they hadn’t tried before, or stated that ‘talking’ had limited efficacy 

on sleep problems: 
(ID5.2 ) yeah cause I’ve tried a lot of like CBT kind of stuff, and what else… yeah I’ve tried heaps of 

stuff. I got into Buddhism like full on, and I was meditating every day, and guided visualisations… all 

that sort of stuff, and it doesn’t seem to do anything.  

Being actively engaged in the treatment process was a benefit of cognitive/behaviour therapy 

for 50% of respondents, who felt that being involved in the treatment process would give 

them a sense of control and autonomy: 
(ID1.3)  Like working at it and doing.. you know…what we’ve been told…working at it. Like trying to 

help yourself. 

(ID3.2)  But if you said, like it’s a test and you make that decision and that’s what you want to do, then 

that’s your decision, your control…so it’s a bit of a plus there. Yeah I think that’s pretty much a human 

element isn’t it? 

The majority of respondents (57.1%, n= 8) understood that the aims were to establish a good 

sleep routine and to promote long-lasting changes in sleep behaviour. 
(ID6.1)  Yeah. I’d give it all I had you know, because I’ve grown to understand what it…I’m looking to 

break the bad sleeping habits really. It probably works better in the long term, I think, because what you 

learn stays with you… well that might be my experience. 
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Sleep problems in psychosis are often related to worries, stress and anxiety. Respondents 

stated they would value therapist advice on how to deal with stress and racing thoughts 

(28.5%, n= 4). Learning to relax was also perceived to be a valuable skill by four participants 

(28.5%) 
(ID1.2)  They’ve got a progressive one which relaxes your muscles from there down to your feet which is 

very, very good 

Conversely, two participants (14.3%) worried that psychological therapies for sleep may 

bring up traumatic issues;  
(ID1.2)  Well it might be a bit unsettling too…Well it might stir up too much stuff that you can’t deal 

with. Yeah, there’s people who may be sensitive to it. 

Finally, face to face interaction, and the sharing of personal experiences, was seen to be of 

therapeutic benefit for four respondents (28.5%)   
(ID8.2)  I used to ring helplines and things like that. I’ve had friends too who have rung me at odd times 

of the night. I think sometimes all you need is some confirmation you’re human, you’re alive.  

(ID4.1)  About life issues, about problems, you can keep people calm, not be frightened of sharing your 

thoughts, to have understanding of one another. 

Challenges for 42.8% of participants (n= 6) included the discipline, time and hard work that is 

required for the psychological therapy. The motivation needed to repeatedly attend the 

sessions and actively engage in treatment was also voiced as a limitation by five (35.7%) of 

the respondents 
(ID5.2)  You see my biggest problem is my motivation, I’m not very motivated. I’m told that that’s part 

of something to do with the frontal lobe or something like that where it affects my motivation, but I’m not 

sure if that’s sleep-related or not 

 

4.4.2 Participants’ views regarding how to best support their sleep  

4.4.2.1 Preferred approach.  

Participants were asked to reflect back on their journey with mental illness and to 

describe the type of insomnia treatment they would chose if they had been given the choice. 

One dominant opinion (57.1%, n= 8) was that one approach might not fit everyone, all of the 

time. Specifically, a treatment might work for one person but not another, and also that some 

interventions work better at some stages of the illness or recovery than others. Particularly, 

during the acute phase of the illness, pharmacological approaches might work best: 
(ID6.1)  In those days, I was just hopelessly entwined in my illness and I thought I was alright, but 

looking back like… 

(ID5.1)  Sometimes I can’t work by myself, don’t know why and only the medicine can keep me in 

routine.  
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Respondents also suggested that psychological and behavioural interventions should be the 

first line treatment, with a focus on sleep education, relaxation techniques and having 

someone to speak to, and with pharmacological options available if cognitive and behavioural 

sessions do not seem to be improving their sleep. 
(ID2.1)  When that person starts getting aggravated and saying “this isn’t working” And then they start 

getting aggro “I can’t sleep, f** off, and I can’t do this anymore”, that’s maybe when the medication 

should come in. But it should be kept at a bare minimum, you know, only like you know if they use it 

once every 5 days, that would be really good you know. 

 

4.4.2.2 Enablers of psychological and behavioural therapies for sleep problems 

With cognitive and behavioural therapies as the preferred option, we asked 

participants about factors that might enable and support them in taking up such therapies. 

Table 4.2 shows that participants provided a wide range of solutions. 

Solutions were broken down into five main themes. The first theme relates to access to 

information in a language that is easy to understand, and which addresses sleep issues that are 

directly relevant for people with symptoms of psychosis. Therefore, studies which seek to 

understand the perspective and personal experiences of people with lived experience, in their 

own words, are better able to identify gaps in knowledge and define clinical targets. For 

instance, our recent work with groups of people with psychosis suggests that night-time 

rumination, worries, hallucinated voices, external locus of control (Chiu et al., 2015a), as well 

as frequent nightmares, night terrors (Chiu et al., 2015b) are key experiences which prevent 

good sleep from happening. In other words, while better sleep is an objective, targets for 

treatment should first address factors that get in the way of achieving this objective.  

Themes 2 and 3 address some of the benefits of therapies from a personal perspective, 

and using the group format as a productive conduit. First, sleep improvements are linked to 

broader psychological improvements which include feeling better, reduced tiredness and 

increased energy, all of which provide motivation to persevere with the therapy. Second, 

group interventions are perceived as advantageous by providing opportunities to contribute 

and learn as a valued member of their community. The opportunity to talk to and learn from 

others was important for many participants, who reflected that each individual has a personal 

and unique journey which can be meaningfully shared with others facing similar issues. 

Theme 4 relates to overcoming personal challenges and the hard work necessary to 

make changes in sleep habits and cognitions that support good sleep. The ideas raised were 

drawn from each individual’s experience in finding their own personal strengths – some learnt 
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to ‘let go’, others to ‘self-talk’, or ‘conduct rituals’. These self-reflections make psychological 

therapies particularly suitable for addressing sleep problems (as opposed to the use of 

melatonin or pharmacological therapies alone) given that they provide a space for the person 

to find their strengths and personal strategies as guided by an experienced therapist. 

Finally, theme 5 relates to practical issues about attending the sessions. One 

participant raised the need for transport assistance to attend the session. Financial hardships 

experienced by people with psychosis on a pension are a common problem, and can get in the 

way of these individuals receiving the right treatment and at the right time. 

 

Table 4.2. Enablers to psychological sleep therapies 

Main themes Enablers  
1. Information that is 

relevant to people 
with psychosis 

• Knowing that it would improve sleep  
• I think hearing about the success rates. Hearing… the outcomes 

would make people wanna go more 
• Make the sessions and the instruction content easy to 

understand  
• I think it should be worded in such a way that I would 

understand 

2. Sleeping better is 
linked to feeling 
better 

• The biggest motivation is the intrinsic improvement 
• Yeah, if you see improvement it will help you stick to it 
• It’s good to have things to look forward to…you know, like once 

you get your rest either way, you’ll start feeling better, you’ll 
think better, you’ll have more energy, and yeah umm... 

3. Empowerment and 
teaching others 

• If one person's motivated, maybe someone else will get 
motivated and, if you’re lucky, half the people get into it 

• Just adding to my general knowledge base you know, and being 
able to help other people 

• Being able to talk about the experience of doing it and what 
worked for me, and maybe consider if they make the judgement 
of what might work for them 

4. Overcoming 
personal challenges 

• Learn how to let go so that I can sleep; you know, let go 
mentally and physically so I can sleep, that would be the 
overriding thing. 

• Yeah well probably self-talk would come into it, because I know 
if I can talk myself into getting out of bed early, it’s a big hurdle 
to overcome – that’s one of my bad habits… 

• Like take your medication at a set time, do some sort of ritual 
• There are lots of stumbling blocks, but I’m just learning how to 

use my brain now. I have... was in and out of hospital for at 
least 5 years with no drugs, no crime… and uh that helped a lot 
with everything 

5. Practical issues • Well little things like catching a taxi motivated me to come 
today. Um so just, just um... just making things easier 
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4.4.2.3 Strategies that have helped with sleep problems or for going back to bed 

Finally, participants’ strategies that had been found to support their sleep were 

solicited (Table 4.3).  Sleep tips are now widely available on the internet and popular media 

(for example the Sleephealthfoundation.org.au) and from general and sleep practitioners. Yet 

few are written for people with psychotic disorders, and by people who themselves experience 

psychosis.  Although the current participant group had not received any coaching or formal 

sleep education, their strategies closely followed those recommended for community 

populations such as the importance of winding down, relaxation and regular bedtimes. 

Negative thoughts at bedtime were commonly brought up as needing coping 

strategies. Worries and intrusive and ruminative thoughts are a common feature of psychotic 

disorders (Morrison & Baker, 2000) and are particularly elevated in those with symptoms of 

insomnia (Chiu et al., 2015a). It is thus particularly important that these individuals find 

strategies that address these psychological issues. Since CBT-I is the only type of therapy 

which specifically addresses negative thoughts at bedtime, this particular sleep intervention 

appears particularly well suited to address the needs of this population..  

Finally, social and psychological support (‘feeling supported’) is often taken for granted by 

people in the community. One participant suggested ringing helplines as a way to meeting 

one’s psychological needs and reassurance, and achieving better sleep. 
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Table 4.3. Personal strategies that have helped with sleep problems and for getting back to 

sleep 

Routine  
• A routine before bed like a ritual that is repeated every night 
• Drinking milk before going to bed 
• Reading a book 
• Take a bath 

 
Sleep hygiene 

• More exercise during the day 
• Quitting smoking and drugs 

 
Relaxation 

• Relaxation methods like meditation 
• Relaxing music 

 
Addressing negative thoughts 

• Write in a book what you are thinking before you go to bed  
• Do some art before going to bed to resolve an issue  
• Doing an activity that breaks the train of thoughts that is going 

through your mind which is stopping you getting to sleep 
 
Feeling supported emotionally 

• Ring the Samaritans so that I can tell someone what is on my mind, 
and I feel validated  

• Talking to someone  
 

4.5 Summary and discussion 

This paper examined the views and attitudes of people with psychosis about different 

treatments for insomnia. This study demonstrated, yet again, that people with severe and 

persistent mental illness are perceptive and insightful and must to be consulted about their 

treatment and care.  

Respondents expressed mixed feelings about pharmacotherapy. Many felt that 

antipsychotic and sedative medications had benefited their sleep, although concerns remained 

about side effects, particularly next-day drowsiness, poor attention and concentration. This 

supports recent findings reporting on the side effects of antipsychotics on concentration, 

memory, tiredness and restlessness (Morrison et al., 2000) and of the distress caused by these 

reactions (Finn et al., 1990).  

A majority of participants responded positively to melatonin as a sleep treatment 

option, and a majority said they might try it if given the opportunity. Its unfamiliarity, 
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however, led to concerns about how it might interact with their other medications and other 

side effects.  

In the decisional balance, psychological and behavioural-type therapies were 

perceived as more attractive and with the potential to have greater sleep, psychological, 

physical and recovery benefits than any other type of intervention, and the majority of 

respondents favoured this approach over the others. The dominant view was that such 

therapies have the potential to support and empower these individuals to take responsibility 

for their own lives and their recovery. Participants noted that the learning process regarding 

how to manage sleep, and how to cope with sleep problems, provides the only approach to a 

long-term solution to their sleep problems. This acknowledges that these individuals are 

experts in their own lives, and that they should be given ownership and responsibility for their 

choices with appropriate support.  

While some respondents were sceptical regarding the potential of such therapies to 

help with their sleep, many were drawn to psychological support as a way of addressing 

stress, worries, and racing thoughts. Ambivalence regarding the value of CBT by clients with 

psychosis has been described previously. In Messari and Hallam (2003), clients expressed 

scepticism regarding the benefits of the therapies for improving symptoms but, at the same 

time, they valued the educational components of the program and their relationship with the 

therapist. This suggests that doubts should not be perceived as a barrier for engaging in 

treatment as multiple benefits might arise, including psychological improvements with 

downstream effects on sleep (Franzen & Buysse, 2008).  In further support for ‘talking’ 

therapies, opportunities for human contact and emotional support were also high on the list of 

enablers for taking up therapy.  It is often forgotten that many people with psychosis live 

alone and experience substantial loneliness. Two participants in this study, for instance, 

reported telephoning helplines in the middle of the night to achieve this basic human need. 

Psychological therapies are therefore highly suited to address these concerns which can act as 

a barrier to good sleep. 

Lack of motivation was recognised as a possible barrier to engaging in psychological 

and behavioural therapies. Lack of motivation is a well-known symptom of psychosis (e.g. 

Bentall et al., 2010) which likely impacts on cognition and take-up of therapies (Gard et al., 

2009). This suggests that therapies that include motivational methods to engage clients, 

maintain treatment adherence and maximise outcomes, are most likely to succeed (Gard et al., 

2009).  Interestingly, the current participants recognised that personal efforts and hard work 

are instrumental in regaining a sense of control, autonomy and independence, placing value in 
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intrinsic motivation with the identification of personal goals that have real-world relevance 

and which underlie recovery principles.   

One possible motivation strategy makes use of group therapy with its opportunity for 

sharing lessons from one’s journey and to learn from each other. In support, in this study, the 

group format as a methodological approach led to the exploration of a broader range of issues 

relative to single interviews. Of note however, a subgroup of participants chose to have 

individual interviews rather than a group session. While no key differences in sleep themes 

emerged, personal contents were more frequently brought up, with participants reporting a 

greater number of adverse experiences (effects of trauma, grief and loss on sleep, and detailed 

descriptions of nightmares). It is possible that these experiences were also common in the 

other participants given that trauma is a common feature of psychosis (Tarrier et al, 2007), but 

that the group format was not conducive of such personal discussions. The current data does 

not provide answers to this question, but our findings suggest that the opportunity to have 

choices is important and that group therapy may not suit everyone. 

When asked their opinion regarding which treatment might work best, participants 

explained that everyone is different, and that people need different things at different times.  

Cognitive and behavioural approaches were perceived as more likely to yield benefits in the 

longer term, but they may not suit all individuals especially if the person is experiencing lack 

of insight, uncontrollable tiredness, or an acute episode of illness. Eight participants thought 

that concurrent pharmacological and psychological/behavioural interventions might be the 

optimal approach during an episode of acute illness. 

With regards limitations, the objective of the study was to sample the views of people 

with psychosis in different environments, and participants included both psychiatric inpatients 

and individuals in remission from psychotic disorders. One consequence, therefore, is a small 

sample size in each of the two groups, although this approach may arguably provide greater 

methodological triangulation. The primary difference between inpatients and outpatients was 

in the discussions by inpatients about their sleep experiences in the hospital environment (e.g. 

help from nurses, sleeping walking amongst patients in the wards). Another limitation is that 

individuals volunteered to take part in this study possibly introducing a participant bias. 

Finally, no participants had received CBT-I but all had used pharmacological approaches and 

two had tried melatonin. Participants had, therefore, informed views about antipsychotic 

medications and sedatives, and were more likely to be aware of their side effects. By contrast, 

participants made ‘educated guesses’ about the other treatments which may not reflect the 

views of a personal experience of these interventions.  
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4.5.1 Conclusion  

In conclusion, in light of evidence showing that poor sleep is intrinsically linked to 

symptoms of psychosis and that it may act as a barrier to recovery, it is becoming a clinical 

priority to fully address sleep problems in people with psychotic disorders. In this study, 

psychological and behavioural-type interventions and melatonin were viewed as valid 

adjuncts to pharmacotherapy and there was a strong desire for participants to make their own 

choices regarding the type, and timing, of their therapies. This suggests that psychological and 

behavioural treatments, including CBT-I, should be more systematically offered to people 

with psychosis with co-occurring insomnia. In services without clinical expertise in CBT-I, 

allied health professionals should offer behavioural interventions and education with an 

emphasis on good sleep habits (a regular wake time, not clock watching, managing caffeine 

and alcohol intake), awareness of sleep-promoting activities such as regular exercise, 

association of the bedroom for sleep only (removing TV, phones, etc, and not sleeping in 

living areas), as well as relaxation and stress-management techniques (Morin et al, 2006).  

Overall, this study showed that clients seeking clinical care for sleep problems must be 

consulted about their preferences and views, and that engagement with others who share 

similar experiences and an understanding of advantages and limitation of different 

interventions may be key elements to successful change.  
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Foreword to Chapter 5 

 

Evidence from the empirical Chapters 2 to 4 informed us that: 

1. Cognitive and behavioural factors do indeed contribute to Insomnia in schizophrenia, 

and should be targeted in sleep treatment;  

2. Sleep problems in schizophrenia extend to sleep-wake problems, hypersomnia, 

nightmares, low motivation, medication side-effects, and low self-efficacy about the 

ability to address sleep problems, which are often not addressed in standard CBT-I; 

and 

3. Individuals with schizophrenia value the idea of CBT-I over other treatment options, 

and are able to offer suggestions as to what may enable them to engage in CBT-I, 

which should be integrated into treatment.  

This new evidence established a clear need to adapt the contents and delivery of CBT-I to this 

population. Chapter 5 describes the process used to transform a standard CBT-I manual into 

the adapted CBT-I Treatment Manual for schizophrenia that is evaluated in Chapter 6 and 

Chapter 7.  
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Chapter 5 

Adaptations to CBT-I for schizophrenia: From theory-driven research to 

Therapist Manual development and intervention implementation5  

 

Abstract 

This chapter describes the development of a CBT-I intervention adapted for people with 

schizophrenia. It provides an outline of traditional CBT-I treatment contents, describes the 

application of empirical and theory-driven research to develop adaptations to schizophrenia, 

and discusses factors around delivery and implementation of the intervention. The CBT-I 

Treatment Manual is the end result of a process involving reviews of the literature, our own 

research, and consultations with mental health consumers and staff of mental health services. 

In this chapter, we highlight the conceptualisation of a more comprehensive model of 

insomnia in schizophrenia based on knowledge of sleep regulation and the Triple P 

framework, and show how this was used to determine adaptations to the content of CBT-I for 

people with schizophrenia. Altogether, the process of developing the intervention underwent 

six stages, and resulted in the creation of a Therapist Manual and client materials that was 

designed to be generalizable to people with schizophrenia and related psychoses, and could be 

delivered in ‘real world’ clinical settings.  

 

 

  

5 Chiu, V. W., Ree, M., Janca, A., & Waters, F. (2017). Adaptations to CBT-I for 

schizophrenia: From theory-driven research to Therapist Manual development and 

intervention implementation. Unpublished manuscript. 
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5.1 Introduction 

Research in sleep and schizophrenia has raised awareness about the need for effective sleep 

interventions in this clinical population. Cognitive behaviour therapy for insomnia (CBT-I) is 

the most widely supported treatment for insomnia in the literature. There is extremely robust 

evidence for the effectiveness of CBT-I in the general population and in clinical disorders 

such as depression and anxiety. Evidence is also emerging for the efficacy of CBT-I in 

psychotic disorders including schizophrenia (e.g. Dopke, Lehner, & Wells, 2004; Freeman et 

al., 2015; Myers, Startup, & Freeman, 2011; Wagley, Rybarczyk, Nay, Danish, & Lund, 

2013). It is increasingly recognised however that adaptations are required to meet some of the 

clinical and cognitive challenges faced by people with severe mental illness. Previous studies, 

for example, have adapted traditional CBT-I manuals by including education about 

medication and hypersomnia (Sylvia et al., 2014), material for psychotic symptoms, circadian 

rhythm disturbances and fears about sleep (Freeman et al., 2015; Myers et al., 2011). 

However the process of development and adaptations to traditional CBT-I interventions is 

rarely described.  

The current chapter describes the development of a CBT-I intervention adapted for 

people with schizophrenia, known as the ‘Sleep Well, Feel Well with Psychosis’ program. 

This process was undertaken in 6 stages: 

• Stage 1: Review of the literature to summarise existing knowledge and identify gaps 

in our understanding of insomnia in schizophrenia   

• Stage 2: Conducting theory-driven research to conceptualise a comprehensive model 

of insomnia in schizophrenia  

• Stage 3: Adapting CBT-I: Creating a first draft of the Treatment Manual and client 

materials 

• Stage 4: Queries regarding methods of intervention delivery and implementation  

• Stage 5: Treatment Manual refinement: Trialling and feedback with consumers  

• Stage 6: Finalisation of the Treatment Manual  

Lessons learned from each of these stages are discussed below, followed by a reflection on 

limitations of the intervention and directions for future development, and conclusion.  

 
5.2 Stage 1: Review of the literature to summarise existing knowledge and identify gaps 

in our understanding of insomnia in schizophrenia   

To begin development of the Treatment Manual, we conducted an in-depth review of 

the mechanisms of sleep regulation, the theoretical underpinnings of CBT-I, and causes for 
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sleep dysfunction in schizophrenia (Chapter 1). This information was used to better 

understand how well standard models of insomnia might apply to schizophrenia, and whether 

adaptations were likely required to the contents and delivery of CBT-I.  As shown in Chapter 

1, mechanisms of sleep regulation (involving sleep requirements, the homeostatic sleep drive, 

timing of sleep, and elevated arousal) and insomnia are complex, and any sleep intervention 

must be mindful to address these elements.  Chapter 1 also described the theoretical elements 

of CBT-I, and its grounding in the Triple P Model of insomnia, which describes how 

physiological, cognitive, behavioural and other factors can affect sleep mechanisms and 

perpetuate the course of insomnia.  

 

5.2.1 Gaps in our understanding of insomnia in schizophrenia  

The existing literature raised questions as to what adaptations to standard CBT-I may 

improve treatment outcome in individuals with schizophrenia. We had found factors specific 

to the predisposition (e.g. abnormalities in circadian rhythms) and precipitation (e.g. mental 

health episodes) of insomnia in schizophrenia, but the personal experience of sleep problems 

and its perpetuating factors had not been clearly elucidated (see Chapter 1). For example, 

there were gaps in our understanding of which dysfunctional beliefs about sleep, maladaptive 

coping strategies, and impediments to therapeutic engagement may exist for this group. This 

led us to Stage 2 of the development process, where we conducted our own research to: 1) 

Investigate the cognitive and behavioural factors related to insomnia in people with 

schizophrenia and related psychoses (Chapter 2); 2) Better understand the subjective 

experience (type, causes, and impact) of sleep problems for individuals with schizophrenia 

(Chapter 3); and 3) Evaluate the acceptability, and perceived advantages and disadvantages of 

CBT-I, and its preference as a treatment option for people with schizophrenia (Chapter 4).  

 

5.3 Stage 2: Conducting theory-driven research to conceptualise a comprehensive model 

of insomnia in schizophrenia  

5.3.1 An expanded model of insomnia in schizophrenia  

Addressing gaps identified in the literature led to a more refined conceptualisation of 

the Triple P Model of insomnia (See Chapter 1), and paved the way for more precise 

treatment adaptations. In addition to the existing literature, evidence from Chapters 2 to 4 

informed us that: 

• Cognitive and behavioural factors do indeed contribute to insomnia in schizophrenia, 

and should be targeted in sleep treatment.  
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• Many people with schizophrenia have low self-efficacy about their ability to address 

sleep problems, and believe that sleep problems are an inevitable part of their mental 

illness.  

• Sleep problems in schizophrenia extend to sleep-wake problems, hypersomnia, 

nightmares, and fear of sleeping.  

• Individuals with schizophrenia value the idea of CBT-I over other treatment options, 

and are able to offer suggestions as to what may enable them to engage in CBT-I.  

With this new evidence, it was clear that adapted CBT-I was important for this 

population. Figure 5.1 demonstrates that by targeting research towards schizophrenia, 

perpetuating factors for insomnia can be identified that are not generally seen in models based 

on insomnia in the general population. These psychosis-specific factors for insomnia included 

medication side-effects, lack of motivation, hallucinations, and concurrent sleep disorders 

(Chapters 2 and 3). Our research also confirmed the contribution of poor lifestyle habits, 

worry and rumination, negative mood states (depression, anxiety), and dysfunctional beliefs 

to sleep problems in schizophrenia, which are typically found in insomnia research and 

practice (Chapters 2 and 3). Therefore, to effectively treat insomnia, the contents of CBT-I 

should ideally address both the ‘typical’ elements of insomnia (i.e. Figure 5.1; white shaded 

areas) which are already established, and those that are unique to schizophrenia (i.e. Figure 1; 

red shaded areas); otherwise many of the perpetuating factors are being neglected in 

treatment. This then led us to examine the content of standard CBT-I interventions.  
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 =  Established in the insomnia literature, and confirmed by our own research in schizophrenia 
 =  Unique/specific to schizophrenia, as indicated in the literature and our own research 

 

Figure 5.1. Expanded Triple P Model of Insomnia in Schizophrenia: Predisposing, 

Precipitating and Perpetuating factors.   

 

5.3.2 Standard components of CBT-I  

CBT-I is a multi-component treatment that includes a range of evidence-based 

informational, behavioural and cognitive interventions to address reduced sleep drive, 

hyperarousal, and circadian disruption, which are thought to perpetuate insomnia. The 

standard components of CBT-I include:  

5.3.2.1 Informational interventions 

Psychoeducation:  Psychoeducation assists in establishing realistic expectations about 

sleep and daytime tiredness. Contents include information about how sleep is regulated, 

normal expectations about the initiation and maintenance of sleep, sleep requirements, and the 

consequences of oversleeping and unhelpful sleep habits (Espie et al., 2007).  

Sleep hygiene: Often delivered concurrently with psychoeducation, sleep hygiene 

refers to the promotion of habits and practices that are conducive to good sleep. This includes 
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Dysfunctional 
beliefs    

Low mood 
and anxiety 

Medication 
side-effects 

Lack of 
motivation Hallucinations 
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Stress, trauma and 
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environmental cues 
Other sleep disoders Mental health triggers Medication changes Substance use and 

withdrawal 

Predisposing factors 

Physical health problems Sleep architecture 
abnormalities 

Dysfunctional circadian 
rhythms 

Genetic vulnerabilities 
and family history 

Neurotransmitter 
dysregulations 

116 



minimisation of caffeine or nicotine close to bedtime, establishing a proper bedtime ritual, 

and creating a comfortable sleeping environment (Mastin, Bryson, & Corwyn, 2006; Perlis, 

Smith, & Pigeon, 2005; Schoicket, Bertelson, & Lacks, 1988). 

5.3.2.2 Behavioural interventions 

Winding down before bed:  Winding down involves doing some gentle, nurturing 

and relaxing activities in the hour or two before bed to reduce arousal and facilitate sleep 

onset. Setting a regular wind down period before bed provides individuals a sense of 

permission to switch off from the day, helping to reduce rumination and worry.   

Stimulus control: Stimulus control emphasises that it is important for the bedroom to 

be associated with sleep, and not using the bed for activities other than sleeping to reduce 

conditioned arousal (Morin, 2004). It instructs people to get out of bed when lying awake and 

feeling distressed, then engage in a wind-down activity, and return to bed when feeling sleepy 

again.  

Sleep restriction: Sleep restriction aims to consolidate fragmented sleep by restricting 

time in bed for a designated period of time (the process often taking two to six weeks). For 

individuals with low sleep efficiency (below 80%), the technique involves calculating an 

individual’s weekly average total sleep time, and instructing the individual to shorten time in 

bed relative to their average total sleep time plus 30 minutes (Morin, 2004). 

Relaxation: Relaxation training in CBT-I is designed to help reduce problematic 

arousal such as anxiety (Morin, 2004). It involves the voluntary ‘letting go’ of physical, 

cognitive, or emotional tension (Allison G. Harvey, Tang, & Browning, 2005). Types of 

relaxation include progressive muscle relaxation, guided imagery, and meditation. 

5.3.2.3 Cognitive interventions 

Goal formation: Goal formation entails identifying, specifying, and prioritising 

desired treatment goals in collaboration with the client. This first step in treatment helps to set 

up realistic expectations around what sleep improvements may be achieved over the course of 

CBT-I, and goals can be revised as treatment progresses.  

Cognitive restructuring: Cognitive restructuring is a useful method for managing 

overly negative thinking. Clients are educated about the impact of their thoughts on emotions, 

and then asked to be watchful for any overly negative thinking (Buysse & Perlis, 1996). Once 

these thoughts can be recognised, it becomes possible to make decisions regarding the 

helpfulness and accuracy of them. 

Working with unhelpful beliefs about sleep: Unhelpful beliefs about sleep are 

thought to trigger overly negative thoughts in the face of poor sleep or daytime fatigue. 
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Assisting clients to modify unhelpful beliefs reduces the likelihood of overly negative 

thoughts in the long term (Allison G Harvey, 2005; Morin, 2004). This entails helping the 

client to identify their unhelpful beliefs, and challenging these with the use of behavioural 

experiments, socratic questioning, and psychoeducation.    

Stress management: The goal of stress management is to establish a balanced 

lifestyle by building motivation for increased engagement in activities that reduce stress, 

improve mood, and assist with modifying unhelpful beliefs about sleep. 

Relapse prevention planning: Relapse prevention is aimed at identifying and 

reducing the impact of stressors specific to the client’s life that may trigger or precipitate the 

re-emergence of insomnia (Perlis, Sharpe, Smith, Greenblatt, & Giles, 2001). 

 

5.3.3 Conceivable adaptations to standard CBT-I  

In Table 5.1 below, we synthesised research from the literature, and our own findings 

from Chapters 2, 3 and 4 to determine the content that should go into the Treatment Manual 

and client materials for an adapted CBT-I intervention for schizophrenia. An added advantage 

of having conducted our own research was better familiarisation and experience with the 

target intervention group. The research methods employed also allowed us to build rapport 

with consumers, and gauge their level of understanding about sleep and capacity to engage in 

therapy, relative to non-psychotic individuals who are observed during standard CBT-I 

training. 
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Table 5.1. Standard CBT-I interventions and their relevance to schizophrenia 

Standard CBT-I 
components 

Relevance to schizophrenia 

Psychoeducation Psychoeducation increases sleep knowledge (Holmes, Corrigan, 
Knight, & Flaxman, 1995) and decreases worry about sleep 
difficulties (Dashevsky & Kramer, 1998) in psychiatric cohorts 
including schizophrenia. Chapter 4 indicates that psychoeducation 
could be enhanced using more simplified language and visual images, 
which has been employed in a previous CBT-I study (Dopke et al., 
2004).   

Sleep hygiene Sleep hygiene should not be overlooked in this population as irregular 
sleep-wake schedules, napping, and high nicotine use is common 
practice in this group (Poulin et al., 2010; Strassnig, Brar, & Ganguli, 
2006), and individuals are often unaware of their contribution to poor 
sleep (Chapter 2).  

Winding down 
before bed 

Wind-down time is a helpful strategy cited by consumers (Chapter 4), 
and aims to minimise stimulating activities, rumination and 
engagement in worry-based strategies before bed, which is frequent in 
insomnia in schizophrenia (Palmese et al., 2011; Chapter 2). It may 
also be used to help address fears about going to bed.  

Stimulus control Insomnia in schizophrenia is linked to going to bed feeling distressed, 
and spending time awake in bed overthinking or doing stimulating 
activities (Palmese et al., 2011). This likely causes conditioned 
arousal, which could be reduced with stimulus control therapy.  

Sleep restriction Sleep restriction should be applied cautiously, as severe sleep loss is a 
common precursor to psychosis onset and relapse (Smith, Huang, & 
Manber, 2005). Most CBT-I trials conducted in schizophrenia omitted 
sleep restriction from their treatment protocols (Dopke et al., 2004; 
Freeman et al., 2015; Myers et al., 2011). However, Manber and 
Carney (2015) use a gentler approach to sleep restriction that focusses 
on minimal and gradual restriction to time in bed, which could be an 
effective substitute in schizophrenia.  

Relaxation Relaxation techniques produce relaxation-induced stress amongst a 
small percentage of individuals with nocturnal panic or post-traumatic 
stress disorder (Smith et al., 2005). Although rare, these risks may 
need to be mitigated for in schizophrenia, as many have a history of 
trauma (Chapter 3). 
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Goal formation Goal formation will require consideration of low motivation and the 
array of sleep symptoms that present in schizophrenia (Chapter 3).  

Cognitive 
restructuring 

Cognitive restructuring is successfully used in other psychological 
interventions for schizophrenia (Steel & Smith, 2012). However, 
some individuals may have limited ability to evaluate their thoughts 
due to cognitive disturbances. A simplified technique of developing 
coping statements with respect to poor sleep may be more achievable 
for some clients.   

Working with 
unhelpful beliefs 
about sleep 

Chapters 2 and 3 confirm the contribution of dysfunctional beliefs and 
attitudes about sleep to insomnia in schizophrenia. A pertinent 
unhelpful belief was seeing sleep problems as inextricably linked to 
mental illness, and therefore unchangeable. CBT-I contents need to 
address this particular belief to provide hope and encourage active 
engagement in therapy. 

Stress management Many individuals are in circumstances that are stressful 
(unemployment, financial strain, unstable accommodation, poor 
health; Jablensky et al., 2000), but also understimulating (lack of 
routine, little social contact, loss of purpose and direction; Chapters 3 
and 4). Therefore, behavioural activation will be an important part of 
managing sleep and life balance in schizophrenia.  

Relapse prevention 
planning 

Anxieties, depression, psychotic relapse, medication changes, and 
disruptive home environments often precipitates insomnia in 
schizophrenia via their effects on increasing arousal (Freeman et al., 
2012; Chapter 3; Hofstetter & Mayeda, 2008). It will be important to 
discuss these potential triggers and strategies to manage these.  

 

5.3.4 Additional adaptations for consideration 

In schizophrenia, pharmacotherapy is often used to treat mental health symptoms that 

perpetuate sleep problems, but there are additional techniques in psychological interventions 

(such as CBT-p) that can be used in conjunction with medications to more effectively manage 

low mood, anxiety, hallucinations, and paranoia (Pilling et al., 2002; Thomas et al., 2014). 

These and other intervention strategies for low motivation (e.g. motivational interviewing, 

decisional balance activities) and other sleep problems (e.g. imagery rehearsal therapy for 

nightmares, behavioural activation for hypersomnia, and education on bright light for 

circadian rhythm disturbances) constitute some viable additional adaptations for CBT-I in 

schizophrenia.  
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In Stage 3, a first draft of the adapted Treatment Manual was produced with content 

that catered towards people with schizophrenia, in light of the research highlighted above.  

 

5.4 Stage 3: Adapting CBT-I: Creating a first draft of the Treatment Manual and client 

materials  

To develop the adapted CBT-I Treatment Manual, we revised an existing standard 

CBT-I manual that had been developed and used in M.R’s clinical practice as a sleep 

psychologist. The original CBT-I manual followed a structure of four sessions each lasting 3 

hours, and were generally delivered to groups of 5-10 people. Content for the manual was 

condensed so that it could fit into four sessions of 1.5 hours duration (roughly 2 hours for 

group format) as shorter sessions would be more tolerable for our population. A four session 

CBT-I format had been successfully used in another study with people with psychosis (Myers 

et al., 2011) and is the suggested optimal dose for CBT-I (Edinger, Wohlgemuth, Radtke, 

Coffman, & Carney, 2007), so this was replciated in the current research. In addition, we 

created further simplified client versions (‘client resource packs’) of the manual that 

consumers could take home after each session. This way, consumers could independently 

review their learning, and had a tangible way to discuss the program with carers and mental 

health staff who could assist with implementation of treatment strategies (e.g. providing 

wake-up calls, reminders to practice their sleep strategies, observation of changes in sleep 

patterns and mood). 

 

5.4.1 Modifications to CBT-I for use in schizophrenia  

There are a number of modifications to standard CBT-I that we adopted for our first 

draft Treatment Manual. The adaptations address the multifactorial nature of sleep 

dysfunction in people with schizophrenia, as well as the features of many psychotic 

conditions that impact on learning, motivation, and self-efficacy. Table 5.2 presents a 

summary of the traditional CBT-I components and additional adaptations included into the 

manual.  
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Table 5.2. Adaptations to content in the CBT-I Treatment Manual for schizophrenia 

Standard CBT-I 
components 

Adaptations for schizophrenia  

 Goal formation  • Importance rulers to gauge motivation to achieve planned 
goals 

• Confidence rulers to gauge self-efficacy for overcoming 
insomnia. 

 Psychoeducation about 
sleep  

• Simplification: Lay language, less writing, and use of visual 
materials with the analogy of ‘sailing on the ocean’ to 
explain the process of sleep.  

 Sleep hygiene • Greater emphasis on sleep hygiene with optional addition 
of a sleep hygiene diary to take note of activities done 1 to 2 
hours before bed.  

 Winding down before 
bed 

 

 Stimulus control • Renamed as GOOBICS – i.e. Get Out Of Bed If you Can’t 
Sleep  

 Sleep restriction 
(gentler instructions) 

• Modified to time in bed restriction: Focus on process of 
establishing an earlier regular wake-up time, and/or slightly 
pushing back the bedtime.  

• Modified approach to napping: Gradual reduction with 
planned napping that is as brief and early in the day as the 
client can manage.  

 Relaxation • Reduced emphasis: Replaced by Brief relaxation. Referral 
to more comprehensive relaxation courses made if client 
interested (e.g. Mindfulness).   

 Cognitive 
restructuring to 
manage overly 
negative thoughts 

• Simplification of instructions for evaluating thoughts using 
the 3 C’s format (Catch it, Check it, Change it) applied in 
CBT for psychosis (Holden & Granholm, 2012). 

 Working with 
unhelpful beliefs about 
sleep 

• Selective inclusion of the 7 most unhelpful beliefs about 
sleep held by people with schizophrenia and related 
psychoses in Chapter 2. 

• Joint discussion of how each of these thoughts can be 
unhelpful in insomnia, with a table provided of alternative, 
more helpful thoughts or strategies.  

 Stress management  • Addressing ‘the couch potato’(i.e. feeling under-stressed 
with nothing to look forward to).  

 Relapse prevention  • Consideration of mental health triggers for sleep 
problems, and scheduling follow-up appointments to check 
progress. 
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Additional components  Description  

 Motivational boost • Using the ‘stages of change’ model to ask clients about 
their readiness in treating their insomnia.  

• Coping statements to encourage perseverance. 
• Group discussion around how much control you have over 

sleep problems. 
• Optional: Motivational interviewing and decision balance 

sheets to help client evaluate cost and benefits, and what it 
would take to implement strategies.  

 Maintaining good 
sleep health  

• Education on the effects of caffeine, smoking, illicit drugs, 
prescribed medications, and alcohol on sleep. 

• Cost-benefit analysis of engaging in sleep-disruptive 
behaviours before bed to motivate changes in behaviour.  

• Brainstorming coping strategies to address excessive 
caffeine consumption, smoking, substance use, medication 
side-effects, and alcohol before bed (where applicable). 

 Troubleshooting 
affective symptoms, 
hallucinations, and 
intrusive thoughts  

• Support for managing low mood, anxiety, psychotic 
symptoms, and intrusive thoughts in the form of 
brainstorming ideas, and providing strategies suggested by 
mental health consumers (where applicable).  

 Behavioural 
experiments  

• Improving energy:  Client rates their tiredness levels in-
session, then complete a simple activity (e.g. taking a short 
walk, eating a piece of fruit) to see if it makes them feel 
more awake.  

• Clockwatching experiment: Client is told to avoid 
watching the clock when they have a wake-up and record 
their observations compared to a normal night of watching 
the clock.  

 Managing daytime 
tiredness  

• Behavioural activation and activity scheduling to assist 
with tiredness and issues with hypersomnia. 

• In-session task: Clients are asked to list all the factors that 
can make a person feel tired in the day, and consider whether 
they have been over-attributing their tiredness to poor sleep.  

 Managing nightmares • Querying fears about going to bed. 
• Grounding techniques and positive imagery. 
• Dream journaling and rescripting. 

 Managing circadian 
rhythm disruption  

• Education on bright light. 
• Strategizing ways to get more daylight, and reduce exposure 

to bright light at night. 
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5.5 Stage 4: Querying methods of intervention delivery and implementation  

Findings from consumers (Chapter 4), our observations of the research, and informal 

consultation with mental health organisations told us how best to promote and deliver the 

Treatment Manual to people with schizophrenia.  

 

5.5.1 Observations and discussion in the research team 

In conjunction to the process of creating the first draft of the Treatment Manual and 

determining its content, the research team met regularly to discuss how best to deliver the 

Treatment Manual according to the needs of consumers. Final views on CBT-I delivery 

included: 

• Accredited training in sleep (e.g. Observation and delivery of CBT-I; attending CBT-I 

training workshops) with supervision from a sleep psychologist, and experience in 

working with people with schizophrenia to deliver the Treatment Manual. 

• Screening for comorbid sleep disorders that require alternative diagnosis and treatment 

(e.g. OSA, narcolepsy) prior to CBT-I, with referral systems in place. 

• Emphasising an adaptable, formulation driven approach to treatment by using clinical 

case formulation to identify strategies that will be most beneficial for each individual 

client. This was assisted by the clinician being able to identify factors that reduced 

sleep drive, disrupted the body clock, or increased arousal for each client.  

• Providing consumers the option of individual or small group sessions (2 -5 people), as 

individual sessions may be more suitable for those with social anxiety, antisocial 

personality, learning difficulty, or history of trauma and nightmares. 

• Broad promotion of CBT-I with doctors and mental health staff for improved 

accessibility to consumers. 

• Assisting clients with transport and scheduling initial sessions according to their sleep-

wake patterns to relieve anxieties about not waking up in time and help with 

attendance.  

 

5.5.2 Consultation with organisations  

In order to make the adapted CBT-I treatment available to consumers, we needed to 

consider its fit within mental health organisations, and the logistics behind consistent delivery 

and training for the implementation of the intervention. During our research for Chapters 2, 3 

and 4, regular interaction was made with mental health staff and non-government 
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organisations to let them know about the project and request assistance with recruitment. This 

was received positively. Many were initially unfamiliar with CBT-I, and became very 

supportive of the project as they themselves encountered many clients with sleep problems 

that were not fully responsive to medications. Informal consultation with organisations 

entailed discussions around infrastructure, referral, and funding to get the program running for 

consumers. Suggestions from organisations mainly focused on ease of access to the treatment, 

and how to best communicate with frontline staff, which has been summarised in Table 5.3.   

 

Table 5.3. Organisational views for implementation of adapted CBT-I for schizophrenia 

Suggestions  Benefits/ Justification 
Deliver sessions at client’s local 
drop-in centre or community mental 
health clinic  

• Location familiar to client, greater safety, better 
access to referring mental health staff.  

Conduct trial of program at the 
organisation for a few months 

• Helps management evaluate infrastructure costs 
and how well the program operates in their service 
before formal implementation. 

Staff presentations to introduce the 
program and its availability at the 
service 

• Improves staff knowledge about sleep, helps 
identify frontline staff who could be trained to 
deliver adapted CBT-I. 

Create a clear referral pathway for 
clinicians with a referral form  

• Encourages clinicians to actively ask consumers 
about their sleep, and inform them about CBT-I as 
a treatment option. 

Advertise flyers about the sleep 
program at mental health 
organisations 

• Consumers can see that alternatives to 
pharmacotherapy exist, prompts discussion of 
sleep problems with their clinician. 

Broaden sleep program to include 
other types of psychosis 

• More clients can benefit from the treatment, 
provides stronger justification for its 
implementation in the mental health service. 

Provide clinicians with summary of 
client’s sleep assessment and 
management plan 

• Improves information sharing and case 
management, helps organisations see the value of 
the program for their clients.  

Potential for training frontline 
clinicians to deliver the intervention 

• Allows greater outreach of the program, develops 
multidisciplinary capabilities of staff within the 
organisation, clinician already has appropriate 
safety training to handle emergency situations.  

 

5.6 Stage 5: Treatment Manual Refinement: Trialling and feedback with consumers  

Drafts of the Treatment Manual were trialled with five consumers who had 

participated in our previous qualitative research (for Chapters 3 and 4). This allowed us to 

evaluate its effectiveness, check that we had adequately incorporated consumers’ prior 
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suggestions for the program (see Chapter 4), and elicit further feedback on how the Treatment 

Manual and client materials could be improved.  

The manual was trialled sequentially with consumers, such that updates would be 

made to the draft after each testing with a consumer to incorporate changes for the next 

testing based on observation and feedback (See Figure 5.2). One-month and three-month 

follow-ups were also conducted with consumers to review progress and discuss any changes 

that may need to be made to their sleep plan for continued improvement. Observations from 

the trialling phase included the following: 

• Adaptability in number and length of sessions: A total of four CBT-I sessions 

appeared to be suitable. It was not too many sessions to create excessive burden (e.g. 

travel), but enough to sufficiently cover the content. However, for those with learning 

and memory difficulties, it was helpful to have the option of splitting content into 

shorter, multiple sessions. 

• Problem-solving: We needed to be mindful of medical problems that are more 

common in psychotic populations when working with clients (e.g. diabetes – drinks 

such as Horlicks and Milo would not be viable alternatives to coffee at night). It was 

also important to ensure that strategies and activities were financially feasible for 

clients. This led to revision of the ‘Fun Activities Catalogue’ handout that was given 

out in sessions to include more low cost and free activities, and compilation of a list of 

local activities that consumers could access (e.g. free community crochet classes, 

Hearing Voices groups, computer courses at the library, tai chi in the park, upcoming 

art gallery exhibitions).  

• Follow-up: Consumers tended to benefit from a follow-up after the four sessions, 

particularly as they were still getting used to their new routine after only a month of 

intervention. Reminder and check-up calls or texts were also important throughout the 

program to motivate attendance to sessions and continued progress with strategies. 
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Figure 5.2. Process of Treatment Manual refinement  

 

5.7 Stage 6: Finalisation of the Treatment Manual  

In the last phase of manual development, we finalised the structure and components of 

each session, added a section to the Treatment Manual’s introduction explaining what is and 

isn’t covered in the program, and updated the figures and references. The treatment program 

was also renamed to ‘Sleep Well, Feel Well with Psychosis’ to sound less clinical. Earlier 

versions of the manual had been titled: ‘Cognitive Behaviour Therapy for Insomnia in 

Schizophrenia: The CBT-I(S) Program’, which was difficult for consumers and clinicians to 

remember. Figure 5.3 summarises the focus of each session, and Table 5.4 shows which 

session each of the treatment components were ultimately placed in to coincide with the 

session topic.  

 

 
Figure 5.3. Topics addressed in the “Sleep Well, Feel Well with Psychosis” program.  

DRAFT 1 Treatment Manual 
Trial with Consumer 1 (individual format) 

DRAFT 2 Treatment Manual 
Trial with Consumer 2 (individual format)  

DRAFT 3 Treatment Manual 
Trial with Consumer 3 (individual format) 

DRAFT 4 Treatment Manual 
Trial with Consumer 4 and 5 (Group format) 

DRAFT 5 Treatment Manual 

SESSION 1 
Learning about sleep and good 

sleep habits 

SESSION 2 
Maximising energy and working 

with unhelpful beliefs about sleep 

SESSION 3 
Dealing with worries and a busy 
mind, and introducing relaxation 

SESSION 4 
Maintaining wellness and working 

with triggers for poor sleep 

Sleep Well, Feel Well 
with Psychosis 
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Table 5.4. Final structure of the adapted CBT-I program session-by-session 

SESSION SPECIFIC COMPONENTS 
Session 1 Session 2 Session 3 Session 4 
• Goal formation  
• Psychoeducation 

about sleep  
• Sleep hygiene 
• Winding down 

before bed 
• Stimulus control 

(GOOBICS) 
• Time in bed 

restriction  
 

• Behavioural 
experiment: 
Improving energy 

• Managing 
daytime tiredness  

• Managing 
circadian rhythm 
disruption: 
Education on 
bright light  

• Working with 
unhelpful beliefs 
about sleep 

• Managing 
nightmares 

• Behavioural 
experiment: 
Clock watching 

• Troubleshooting 
affective 
symptoms, 
hallucinations, 
and intrusive 
thoughts 
affecting sleep  

• Brief relaxation  
• Cognitive 

restructuring to 
manage overly 
negative thoughts 

• Maintaining good 
sleep health 

• Relapse 
prevention 
planning 

• Stress 
management  

• Brief relaxation 

COMPONENTS ACROSS THE MANUAL  (i.e. included in each session) 
Standard to all CBT-I manuals  
• Session outline 
• Weekly session feedback, review, and troubleshooting 
• Collaborative brainstorming  
• Session summary 
• Action plan for the week 
• Sleep diary to track progress  
Adaptations based on research findings 
• Motivational boost 
• Take-home client resource packs (large print, lay language, pictures, lines to make notes)  

 

5.7.1 Aims of the Adapted CBT-I Treatment Manual  

Ultimately, the aims of our adapted CBT-I intervention for schizophrenia was to 

ensure that the Sleep Well, Feel Well with Psychosis program: 

• Can be delivered to clients with complex needs, varied capacity and multiple 

comorbidities. 

• Provides content which encourages choice and action and which stimulates motivation 

in order to promote enduring changes in sleep and daytime function. 
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• Is sufficiently practical to be delivered in different clinical settings (inpatient, 

community, private). 

• Can be delivered in either small groups to facilitate empowerment through peer 

learning and sharing, and to maximise cost-effectiveness; or in an individual format 

when this is more appropriate. 

• Is suitable for various health practitioners including front-line clinicians who have: a) 

some prior experience in delivering psychological therapies, and b) a basic 

understanding of sleep and its regulation. 

• Is based on empirical evidence of beneficial effects on sleep, symptoms and daytime 

functioning, and is sufficiently detailed to be independently researched under 

controlled conditions. 

The final version of the Treatment Manual and client resources is presented in 

Appendix 4 and 5, and an extended clinical guide book version was also published (See 

Waters, Ree, & Chiu, 2017). Results and details of the effectiveness of the program are 

presented in the following two chapters (Chapters 6 and 7) and a supplementary chapter in 

Appendix 6 of this thesis, as well as the clinical guide book (Waters et al., 2017).   

 

5.8 Reflection on limitations of the intervention and directions for future development 

Whilst we tried to be as comprehensive as possible in the process of adapting and 

delivering the CBT-I Treatment Manual, some contradictions were identified.  

Contraindications for the delivery of CBT-I in schizophrenia and related psychoses 

were considered to ensure client safety and to maximise the likelihood of meaningful gains 

being made from the intervention. Consequently, delaying delivery of the adapted CBT-I 

intervention was suggested in the following cases:  

• High suicidal ideation, as these clients need to have their risk status prioritised and are 

generally experiencing very high levels of distress that prevent adequate engagement.  

• Unresolved anger, very low mood or severe negative symptoms that reduce 

motivation and engagement to an unworkable point (e.g. clients who are at the pre-

contemplative stage of change). 

• Acute psychotic symptoms that impaired communication and concentration required 

for learning (e.g. distressing voices and paranoid thoughts, high distractibility, formal 

thought disorder).  
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• Acute agitation that manifests as explicit violent behaviour directed at others, or 

aggression with threats of violence.  

• Respiratory and movement-related sleep disorders that are not currently being 

managed (e.g. OSA, narcolepsy, severe PLMD) 

A limitation in the development of the manual was that we were unable to obtain 

many views from carers during the development process, and staff views on implementation 

of the CBT-I program were gathered informally, rather than from a detailed quantitative or 

qualitative approach. Future research towards the development of sleep interventions for 

people with schizophrenia should include detailed studies that also canvass the views of 

carers and mental health staff. This would be prudent given their roles in providing emotional, 

social, and/or financial support to consumers, which can encourage better treatment outcome, 

and highlight any additional barriers or enablers to treatment implementation that had not 

been identified.  

With regards to treatment content, there was a lack of research in treatment of night-

eating available, which limited our ability to cover this sleep problem in our adaptations. 

However, the one pilot trial of CBT for night-eating syndrome that had been conducted 

suggests that it uses similar treatment components to CBT-I, including strategies to regulate 

the body clock, and cognitive restructuring (Allison & Tarves, 2011). In the current Treatment 

Manual, references to books on night-eating syndrome were included, and these books were 

made available to clients for loan during delivery of the intervention. Further research and 

treatment of night-eating in CBT-I would be valuable to consider in future given its high 

prevalence (Palmese et al., 2011) and strong association with some antipsychotic medications 

(Lundgren, Rempfer, Brown, Goetz, & Hamera, 2010) in schizophrenia.  

 

5.9 Conclusion 

In conclusion, evaluating and conducting research to understand the experience of 

sleep problems in people with schizophrenia, and seeking their preferences to treatment was 

key to development of the adapted CBT-I intervention. The new information gleaned from 

Chapters 2, 3 and 4 expanded our understanding of the contributing factors for insomnia in 

schizophrenia, which were effectively translated into adaptations for the Therapist Manual 

and client materials. Consumers, as well as clinicians and organisations who directly deal 

with clients with schizophrenia reporting sleep problems provided a range of valuable 

suggestions for how CBT-I may be better adapted and implemented across treatment settings 

in the real world.  
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Foreword to Chapter 6 

 

In Chapter 5, the development of an adapted Treatment Manual for CBT-I in schizophrenia 

was described. Adaptations were based on literature review, the findings of our empirical 

research, and feedback from consumers and mental health organisations. To validate the 

effectiveness of the Treatment Manual, Chapter 6 reports on the results of a trial of the 

adapted CBT-I intervention in people with schizophrenia and related psychoses, compared to 

treatment as usual, conducted in routine clinical settings. Following the feedback from 

consumers regarding preferences for treatment in Chapter 4, participants in the effectiveness 

trial could choose whether to engage in CBT-I or act as a control participant whilst receiving 

treatment as usual. Control participants were also able to access the adapted CBT-I 

intervention at the conclusion of their participation if desired. 
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Chapter 6  

Treatment effectiveness of Cognitive Behavioural Therapy for Insomnia 

(CBT-I) for schizophrenia in ‘real world’ clinical settings6 

 

Abstract  

Sleep problems are common in schizophrenia and related psychotic disorders, and can 

be highly disruptive and distressing. Disorders like insomnia cause an exacerbation of 

psychiatric symptoms, low mood, as well as poorer quality of life. Cognitive Behavioural 

Therapy for Insomnia (CBT-I) is emerging as an efficacious treatment for psychosis as 

demonstrated in controlled research conditions. Progressing treatment research from clinical 

trials to the real world involves testing treatments in real world healthcare settings. The aim of 

this study was to evaluate the effectiveness of an adapted CBT-I intervention for 

schizophrenia delivered in clinical settings to patients with heterogeneous needs. 

Commencing 2014, a sleep service has been operating as part of North Metropolitan Mental 

Health Services, Perth, Australia, providing four to six weeks of CBT-I to psychiatric patients 

as an adjunct to treatment as usual. CBT-I effectiveness was assessed in 40 individuals with 

schizophrenia and other psychoses compared to 20 patients with sleep problems who 

preferred to receive standard care (Treatment as usual; TAU). Primary baseline and post-

treatment measures included the Pittsburgh Sleep Quality Index (PSQI), Patient Health 

Questionnaire (PHQ-4), and Mini International Neuropsychiatric Interview – Psychosis 

section (MINI-p). Participant feedback was also collected after 1 to 3 months follow-up. 

Results showed that both groups demonstrated improved total sleep time and sleep efficiency. 

Compared to TAU, however, CBT-I led to more significant improvement in sleep (PSQI 

global scores and derived measures of disturbance, latency, sleep medication use) and 

symptoms (psychotic symptoms, anxiety, depression). Improvements in sleep hygiene and 

bad dreams were also noted in the CBT-I group. Sleep improvements were maintained in 

78.1% of the CBT-I group at follow-up. In conclusion, results demonstrated that, with 

adaptations, CBT-I can be effective and feasible in psychiatric care settings to patients with 

varied levels of functioning and clinical presentations.  

6 Chiu, V. W., Ree, M., Janca, A., Iyyalol, R., & Waters, F. (2017). Treatment effectiveness of 

Cognitive Behavioural Therapy for Insomnia (CBT-I) for schizophrenia in ‘real world’ 

clinical settings. Manuscript submitted for publication. 
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6.1 Introduction 

Sleep disturbance is one of the most common complaints in people living with schizophrenia 

and other psychoses. Estimated rates of insomnia range between 40% and 80% (Cohrs, 2008; 

Palmese et al., 2011). Difficulties may include significantly prolonged time to fall asleep 

(sleep latency), low sleep efficiency, frequent and/or prolonged nocturnal awakenings, and 

abnormal timing of sleep. The consequences of insomnia and sleep disturbance in psychotic 

disorders include daytime tiredness (Hofstetter, Lysaker, & Mayeda, 2005), social isolation 

(Goldsmith, Casola, & Varenbut, 2006), reduced work/study capacity (Boland et al., 2015), 

physical health and substance abuse (Strine & Chapman, 2005), cognitive and emotional 

difficulties (Russo et al., 2015), suicidality (Pompili et al., 2009), and psychiatric relapse 

(Cretu, Culver, Goffin, Shah, & Ketter, 2016; Harvey et al., 2015).  
There is extremely robust evidence for the effectiveness of Cognitive-Behavioural 

Therapy for Insomnia (CBT-I) in addressing sleep disturbances in the general population and 

clinical groups with depression, anxiety disorders and chronic pain. CBT-I produces longer 

lasting effects than pharmacological interventions alone (Jacobs, Pace-Schott, Stickgold, & 

Otto, 2004), and has been found to produce faster sleep onset, reduced awakenings, and 

improved sleep quality compared to treatment as usual and sleep hygiene education alone 

(Currie, Wilson, & Curran, 2002; Edinger et al., 2009; Geiger-Brown et al., 2015; Smith, 

Huang, & Manber, 2005). It is also linked to reduced symptoms of psychological distress 

such as depression and anxiety, improved self-efficacy, better daytime functioning, and a 

reduction in sleep medication usage (Currie et al., 2002; Dashevsky & Kramer, 1998; Smith 

et al., 2005).  

More recently, CBT-I delivered alongside usual treatment has emerged as an 

intervention with the potential to produce sleep improvements in people with psychotic 

disorders (Freeman et al., 2015; Harvey et al., 2015; Myers, Startup, & Freeman, 2011; 

Wagley, Rybarczyk, Nay, Danish, & Lund, 2013). Since insomnia comorbid with mental 

illness appears substantially less responsive to standard CBT-I compared to primary (stand-

alone) insomnia (Edinger et al., 2009), adaptations to CBT-I protocols have been made to 

address co-morbid sleep complaints such as circadian disturbance (Harvey et al., 2015; 

Freeman et al., 2013; Myers et al., 2011), hypersomnia (Sylvia et al., 2014), fears about sleep 

and psychotic symptoms (Freeman et al., 2015), as well as motivation issues (Harvey et al., 

2015). These studies have demonstrated that adapted CBT-I can be highly effective for people 

with psychosis without co-morbidities under controlled conditions.  
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Treatment protocols however, must strike a careful balance between being 

scientifically sound, and also generalizable to the real world of clinical treatment in which 

they would normally be applied (Espie, 2009). External validity can only be maximalised by 

demonstrating that the findings are generalizable beyond a specific selection criterion, and to 

all individuals within a specific clinical population. Selection bias may occur if patients are 

not representative of those attending healthcare settings. This is particularly important 

because the clinical, cognitive and functional needs of people attending public mental health 

services are highly heterogeneous. In addition to a range of symptom presentations, many 

people have comorbid disorders such as substance abuse (35% to 48%, Cantor-Graae, 

Nordström, & McNeil, 2001; Mauri et al., 2006), intellectual disability (16.1%, Morgan, 

Leonard, Bourke, & Jablensky, 2008), and as well as multiple sleep complaints such as 

nightmare disorder and breathing–related sleep disorders (Chiu et al., 2015a; Waite et al., 

2016). While controlled methodologies are highly important for demonstrating efficacy of 

treatment approaches, studies must also be able to demonstrate that their protocols is 

generalizable to different care settings and patient populations by trialling treatments within 

healthcare services.   

The present study presents an evaluation of an adapted four-session CBT-I program 

(the ‘Sleep Well, Feel Well with Psychosis’ program) for schizophrenia and related psychoses 

(Waters, Ree, & Chiu, 2017). The program was developed with consumers and contains 

adaptions to the protocol which can accommodate a range of clinical symptoms (intrusive 

thoughts, hallucinations, paranoia, negative symptoms, negative mood), sleep disorders that 

frequently co-occur with Insomnia (such as hypersomnia, circadian rhythm disorders and 

nightmares), lack of daytime structure, learning difficulties and other cognitive deficits, 

substance use and dependence, as well as low motivation and self-efficacy. Its contents 

encourage choice and action and stimulate motivation in order to promote enduring changes 

in sleep and daytime functioning. The CBT-I program is also sufficiently practical to be 

delivered across varied clinical settings, and in small groups or in an individual format. 

Evaluation was conducted in public mental health settings and involved few exclusion criteria 

except for a minimum age limit.  

The objectives of this study were to evaluate the effectiveness of the adapted CBT-I 

program plus treatment as usual (TAU) compared to TAU alone. We hypothesised that there 

would be greater improvements on sleep variables, sleep hygiene behaviours, psychiatric 

symptoms, and quality of life over time (baseline to post-treatment) in the CBT-I group. 
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6.2 Methods 

6.2.1 Design  

The study was an open-label trial employing a quasi-experimental two-group pretest-

posttest design with control group (‘Treatment as usual’). Participants were free to choose 

whether they would like to engage in the trial by receiving CBT-I+TAU or TAU alone. The 

TAU group was also offered the option to receive CBT-I at the end of the 6 weeks. This 

approach was used to enhance external validity and promote collaborative participation as 

advised by consumer groups. Ethical approval was granted by the North Metropolitan Health 

Service – Mental Health (NMHS-MH) Human Research Ethics Committee.  

 

6.2.2 Treatment 

The Sleep Well, Feel Well with Psychosis program is a broad clinical research program 

jointly undertaken by the University of Western Australia and the North Metropolitan Health 

Service Mental Health (NMHS MH) in Perth, Western Australia. As part of this program, a 

specially adapted CBT-I manual was developed (see Chapter 5).  

• Session 1 (Learning about Sleep and Good Sleep Habits): Goal formation, 

Psychoeducation, Sleep hygiene, Winding down, Stimulus control and Establishment 

of regular wake-up time.  

• Session 2 (Maximising energy and working with unhelpful beliefs about sleep): 

Exploring reasons for tiredness, Developing energy-generating strategies, Education 

on use of bright light, Identification and reforming of unhelpful beliefs about sleep, 

and Strategies for managing nightmares.  

• Session 3 (Dealing with worries and a busy mind, and introducing relaxation): 

Strategies to reduce the impact of low mood, overly negative thoughts and 

hallucinations on sleep, Avoiding clock watching, Cognitive restructuring, Relaxation, 

Journaling and to-do lists.  

• Session 4 (Maintaining wellness and working with triggers for poor sleep):  

Addressing the impact of medications and substance use (caffeine, nicotine, alcohol, 

illicit drugs) on sleep, Reviewing the personal cycle of insomnia, Stress management, 

and Relapse prevention planning. 
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6.2.3 Participants 

Participants included 74 individuals with schizophrenia and related psychoses (CBT-

I+TAU n= 50; TAU n= 24). Inclusion criteria were: psychiatric disorder with psychotic 

features; stable clinical condition with capacity to provide informed consent as endorsed by 

their treating psychiatrist or case worker; self-reported sleep problems resulting in impaired 

daytime functioning; and a total score of five or more on the Pittsburgh Sleep Quality Index 

(PSQI). People under the age of 18 years were excluded. Participants were referred from 

outpatient mental health services, drop-in centres, and sub-acute care units in the community.  

 

6.2.4 Measures  

Baseline (pre-treatment) and post-treatment (approximately one week after session 4) 

measures included:  

Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds III, Monk, Berman, & 

Kupfer, 1989). The PSQI is a 19-item measure that provides information about sleep 

efficiency, sleep latency, the nature of sleep disturbances, and daytime effects of disturbed 

sleep over the previous month. Seven domain scores and an overall global score are derived 

from the measure, with higher scores reflecting worse sleep problems. The first 4 items ask 

for information about sleep schedule habits, which were also used to derive raw data on sleep 

onset latency (SOL), total sleep time (TST), time in bed (TIB), and sleep efficiency (SE). 

Remaining items are rated along a 4-point Likert scale (0=Not during the past month; 3= 

Three or more times a week), which indicated the frequency of problems such as wake-ups 

and bad dreams, and these were also examined in the current study. Cronbach’s alpha for the 

PSQI with the study sample was 0.72 (0.73 for standardised items).  

Sleep Hygiene Behaviours Scale (SHiK-B; Chiu et al., 2015b). The SHiK-B is an 

adaptation of the Sleep Hygiene Knowledge Scale (SHiK) used by the authors in previous 

publication (Chiu et al., 2015b). It assesses for poor sleep hygiene practices in relation to 

caffeine use, smoking, exercise, substance abuse, napping, irregular sleep schedules, and 

daylight exposure, over the past fortnight, using a 4-point Likert scale (0=not at all; 4=nearly 

every day). Scores can range from 0 to 21, with higher scores reflecting poorer sleep hygiene. 

Internal reliability for the SHiK-B was poor (Cronbach’s alpha=0.47), perhaps because items 

were selected on the basis of behaviours specifically addressed in the adapted CBT-I program 

rather than aiming to cover the full scope of sleep hygiene practices.  

Patient Health Questionnaire-4 (PHQ-4;Kroenke, Spitzer, Williams, & Löwe, 2009). 

The PHQ-4 assesses for psychological distress over the past fortnight using four items rated 
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on a 4-point Likert scale (0=not at all; 4=nearly every day). Overall score range is 0 to 12, 

with scores greater than 6 indicating moderate to severe levels of distress. Scores for anxiety 

and depression levels can be derived from the measure. Cronbach’s alpha was 0.84 for overall 

PHQ-4, 0.78 for the anxiety subscale, and 0.74 for the depression subscale.  

Mini International Neuropsychiatric Interview – Psychosis section (MINI-p; Sheehan 

et al., 1998). The MINI-p assesses for the presence of seven psychotic symptoms, which we 

asked respondents to rate along a 5-point Likert scale (1=very untrue; 5=very true). Overall 

MINI-p scores could range from 7 to 35, with higher scores indicating worse 

psychopathology over the past fortnight. Those who reported hallucinations were also asked 

to rate how their voices and/or visions made them feel most of the time (1=content and joyful; 

2=comforted and related; 3=I don’t mind them too much; 4=a little stressed or anxious; 

5=very distressed and anxious). The measure showed strong internal reliability (Cronbach’s 

alpha= 0.89) for both the overall MINI-p and sub-measure of hallucinations and distress. 

Manchester Short Assessment of Quality of Life – satisfaction scale items (MANSA 

brief; Priebe, Huxley, Knight, & Evans, 1999). The MANSA provides a brief measure for 

quality of life, across the domains of friendship, finances, leisure, accommodation, safety, 

physical health, mental health, unemployment, and life as a whole. The measure’s satisfaction 

items, which are rated along a 7-point Likert Satisfaction scale were summed and analysed 

(1=couldn’t be worse; 7=couldn’t be better), with greater scores reflecting greater life 

satisfaction. Cronbach’s alpha was 0.91, showing excellent internal reliability.  

 

6.2.5 Procedure 

Participants consented voluntarily into either the CBT-I program (as an adjunct to 

their usual medication, n=50) or a TAU group (n=24). Final analyses only included CBT-I 

participants who attended at least two (>50%) treatment sessions and provided post-treatment 

data (n=40; 80%). Before commencing treatment, participants provided informed consent and 

completed the baseline measures. Treatment comprised four weekly or fortnightly sessions 

delivered in small groups (2-5 people) or individually, each lasting 90 to 120 minutes. The 

CBT-I intervention was administered by a trained psychology student (V.C), with supervision 

involving weekly meetings to discuss participant notes and ensure adherence to treatment 

protocol. Participants were provided with a weekly Client Resource Pack which outlined 

skills and resources discussed at each session. They were also given an individual follow-up 

appointment at 1, 1.5 or 3 months post-treatment to discuss whether they were satisfied with 

how their sleep was going and what aspects they may like to continue working on or change 
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in their sleep plan. This was guided with written feedback sheets. Reimbursement for travel 

and time was provided ($20 per session for CBT-I, and $5 for TAU group for completion of 

measures). 

 

6.2.6 Data Analysis 

All analyses were performed with Statistical Package for the Social Sciences (SPSS) 

version 22.0 (IBM Corp, Released 2013). Psychometric validity of measures was tested with 

factor analysis and reliability analysis. Independent t-test and chi-square analyses were 

conducted in demographic and clinical characteristics. To determine whether there was a 

difference in treatment response between CBT-I and TAU, repeated measures ANOVA, 

adjusted for mean baseline values, with treatment condition as between-subjects factor and 

time as within-subjects factor (pre-treatment, post-treatment) was conducted. Post-hoc 

analyses were conducted where analyses showed significant main or interaction effects to 

investigate differences between the treatment conditions over time. Rates of reliable and 

clinically-significant change were also examined for improvements in Global PSQI scores. 

Reliable change indices (RCI) were calculated using Jacobson and Traux’s (1991) formula, 

whereby: RCI= 𝑋𝑋2−𝑋𝑋1
𝑆𝑆𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

 . An RCI less than -1.96 or greater than 1.96 (depending on direction of 

the measure) indicated reliable change.  

 

6.3 Results 

6.3.1 Participants 

The participant recruitment flow from October 2015 to July 2016 is shown in Figure 

6.1. Demographic and clinical characteristics of participants are presented in Table 6.1. 

Comparison of the CBT-I and TAU groups showed no significant demographic differences.  

All participants took daily antipsychotic medication and/or a mood stabiliser (sodium 

valproate, lithium).  Psychiatric comorbidities, as listed on participants’ referrals, (anxiety, 

borderline personality disorder, posttraumatic stress disorder, or eating disorder) were present 

in 50% and 25% of the CBT-I and TAU groups respectively (data not shown).  

At baseline, the CBT-I group had more severe global PSQI scores (t(57)= 2.47, 

p=.017), and reported poorer quality of life assessed with the MANSA brief (t(54)= -2.67, 

p=.010) than the TAU group. There non-significant group differences in symptoms, as 

assessed with the MINI-p (t(66)= 0.56, p=.576) and PHQ-4(t(71)= 1.73, p=.088). 
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Figure 6.1. Participant flow chart 

  

 POST-TREATMENT 

Individuals referred (n=103) 

Allocation to treatment (n=74) 

Excluded (n=29) 
• Did not meet inclusion criteria 

(unsuitable diagnosis) (n=9) 
• Declined to participate (n=14) 
• Global PSQI score was not >5 (n=6) 

Allocated to CBT-I (n=50) Allocated to TAU (n=24) 

Engaged in treatment (n=45) 
 

Drop outs: 
• After allocation (n=2): changed mind, 

mental health relapse 
• During intervention (n=3): transport 

difficulties, conflicting appointments, 
mental health relapse 

Lost to follow-up (n=5) 

Included in final main analysis (n=40) Included in final main analysis (n=20) 

Lost to follow-up (n=4) 

 ANALYSIS 

 TREATMENT 

ALLOCATION 

ENROLLMENT 
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Table 6.1. Baseline demographic and clinical characteristics (N=74)  

Measure CBT-I (n=50) TAU (n=24) Significance  

Age (years) ±SD 41.2 ±10.9 44.7 ±10.4 t(72)= -1.33, p=.18 

Gender (Male N, %) 26 (52.0%) 13 (54.2%) χ2
(74) = 0.03, p=1.00 

Education    χ2
(74) =1.81, p=.40 

Primary 1 (2.0%) 1 (4.2%)  

Secondary 33 (66.0%) 12 (50.0%) 

Post-school qualifications  16 (32.0%) 11 (45.8%)  

Unemployed  41 (82.0%) 16 (66.7%) χ2
(74)= 2.15, p=.23 

Primary diagnosis   χ2
(74)= 6.06, p=.17 

Schizophrenia or 

schizoaffective disorder 

25 (50.0%) 18 (75.0%)  

Psychosis (NOS, organic, 

first episode) 

6 (12.0%) 1 (4.2%) 

Bipolar disorder 10 (20.0%) 5 (20.8%) 

Major depression with 

psychotic features 

5 (10.0%) 0 (0.0%) 

Borderline personality 

disorder with psychotic 

features 

4 (8.0%) 0 (0.0%) 

Medications1    

Antipsychotics  42 (87.5%) 22 (91.7%) χ2
(72)= 0.60, p=.71 

Antidepressants  31 (64.6%) 10 (41.7%) χ2
(72)= 3.43, p=.08 

Mood stabilizers  2 (4.2%) 2 (8.3%) χ2
(72)= 0.53, p=.60 

Anticonvulsants 17 (35.4%) 11 (45.8%) χ2
(72)= 0.73, p=.45 

Benzodiazepines  15 (31.3%) 6 (25%) χ2
(72)= 0.30, p=.78 

Sedative medication  10 (20.9%) 2 (8.4%) χ2
(72)= 1.80, p=.31 

Chlorpromazine equivalents2 494.69 ±499.53 494.00 ±376.40 t(63)= 0.00, p=.99 

BNF percentages (%)3 67.11 ±63.67 62.97 ±54.74 t(62)= 0.25, p=.80 
1Two participants in CBT-I group with missing medication type information; 2Missing medication dose 

information: CBT-I n= 5; TAU n= 4; 3 BNF= Percentages of the British National Formulary’s maximum 

recommended daily dose for antipsychotic use, Unable to calculate BNF information: CBT-I n= 6, TAU n= 4. 
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6.3.2 Pre and post treatment comparisons  

Final analyses included 40 participants in the CBT-I group and 20 participants in the 

TAU group. Mixed repeated measures ANOVA was conducted to assess the impact of 

treatment condition (CBT-I vs TAU) on participants’ scores on the PSQI, SHiK-B, MINI-p, 

PHQ-4, and MANSA brief across time (pre- and post-treatment). Mean scores of the outcome 

measures at each time point between the groups are displayed in Table 6.2. Significant 

improvements were seen over time on sleep and psychiatric symptoms.  

6.3.2.1 PSQI Global and Domain scores 

Repeated measures ANOVA on the PSQI revealed main effects on domains of Sleep 

Duration (F(1, 45)= 14.44, p<.001, partial η2=.24) and Sleep Efficiency (F(1, 45)= 6.86, p=.012, 

partial η2=.13), and significant interaction effects on Global PSQI (F(1, 45)= 7.79, p=.008, 

partial η2=.15), Sleep Disturbance (F(1, 45)= 5.68, p=.021, partial η2=.11), Sleep Latency (F(1, 

45)= 5.32, p=.026, partial η2=.11), Sleep Quality, (F(1, 45)= 4.04, p=.05, partial η2=.08), and 

Need for medication (F(1, 45)= 5.37, p=.025, partial η2=.11).  

Compared to TAU, CBT-I produced superior improvements in Global PSQI scores, 

Sleep Disturbance, Sleep Latency, Daytime Dysfunction, and Sleep Quality domains (all 

p<.01).  Both CBT-I (p=.02) and TAU (p=.005) had improved Sleep Duration. The TAU 

group had improved Sleep Efficiency (p=.041), but also showed an increased Need for sleep 

medications (p=.003) (45% in TAU participants vs 10% in the CBT-I group). No participants 

in the TAU group had reduced their medications, compared to 22.5% in the CBT-I group. 

Percentages of participants classified as showing clinically significant change (i.e. RCI 

< +/-1.96) for Global PSQI scores at post-treatment were examined. Nearly half of all CBT-I 

participants showed clinical improvement on the global PSQI (46.4%) versus 21.1% of TAU 

participants (t(45)=1.77, p=.083).  

6.3.2.2 PSQI Raw scores 

An analysis of raw item scores on the PSQI (SOL, TST, TIB, and SE, night time 

wake-ups and bad dreams) likewise found significant effects. Specifically, the CBT-I group, 

but not the TAU group, significantly improved on measures of raw SOL (F(1, 56)= 13.76, 

p<.001), the frequency of sleep disturbances from wake ups (F(1, 58)= 21.62, p<.001), and bad 

dreams (F(1, 57)= 6.17, p=.016). CBT-I participants fell asleep 36 minutes faster on average 

following treatment, compared to only 13 minutes improvement in TAU. Both CBT-I (F(1,55)= 

8.81, p=.004) and TAU (F(1,55)= 4.58, p=.037) improved in raw SE by roughly 9%.  The TAU 

group showed significantly increased raw TST (F(1, 56)= 10.09, p=.002).  
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6.3.2.3 Sleep hygiene 

 Repeated measures analyses showed a significant interaction effect on total SHiK-B 

scores (F(1,57)= 4.04, p=.05 partial η2=.07). The CBT-I group showed a significant 

improvement in sleep hygiene practices (p=.005), whilst the TAU group showed no change 

(p=.70).  

6.3.2.4 Psychiatric Symptoms  

Analysis of the PHQ-4 and MINI scores found significant overall effects. CBT-I 

participants showed reduced psychological distress (p=.001), anxiety (p=.006) and depression 

(p=.004) and reductions in overall psychotic symptoms (p=.006), particularly paranoia 

(p=.01). By contrast, there were non-significant changes in the TAU group on these measures. 

6.3.2.5 Quality of Life 

Repeated measures analysis of the brief MANSA measure showed no significant 

improvements in quality of life over time in either groups (F(1, 42)= 0.67, p=.416).  

6.3.2.6 Longitudinal follow-up 

With regards to follow-up, 32 participants from the CBT-I group came back for a 

review appointment approximately 2 months post treatment (range of 1 - 3 months). Seven of 

these people also had an additional review at 6 months upon their request. Of the 32 

participants 78.1% (n= 25) stated that they had maintained their sleep improvements or 

continued to improve since the intervention ended, 15.6% (n= 5) returned to baseline or 

experienced no change from the intervention (3 of these participants also had untreated sleep 

apnoea), and 6.2% (n= 2) deteriorated and cited this was due personal stressors (medical 

problems and family dispute, death of a loved one) which lead to mental health crisis and 

return of sleep problems.  
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Table 6.2. Means and SDs of outcome measures for CBT-I and TAU groups at pre- and post-

intervention  

Measure CBT-I (n=40) TAU (n=20) 

Baseline Post-treat Baseline Post-treat 

PSQI1 measure     

Global score2 13.5 (3.5) 10.4 (3.7) 11.2 (3.1) 10.4 (3.3) 

Domain scores     

Sleep Duration2 1.3 (1.3) 1.1 (1.0) 0.9 (1.2) 0.5 (0.7) 

Sleep Disturbance2 2.1 (0.7) 1.6 (0.6) 1.5 (0.7) 1.4 (0.5) 

Sleep Latency2 2.4 (0.9) 1.7 (0.9) 2.2 (0.9) 2.1 (0.9) 

Sleep Efficiency 2 1.8 (1.1) 1.5 (1.2) 1.5 (1.3) 0.9 (1.1) 

Daytime Dysfunction2 2.1 (0.7) 1.7 (0.8) 1.4 (1.0) 1.4 (1.0) 

Sleep Quality2 2.1 (0.8) 1.3 (0.8) 1.8 (1.1) 1.5 (1.0) 

Need for medications2 1.7 (1.4) 1.8 (1.5) 1.8 (1.2) 2.5 (1.0) 

Raw item scores     

SOL3 (mins) 74.5 (63.1) 38.1 (31.0) 73.5 (73.0) 60.1 (50.4) 

TST4 (hours) 7.2 (3.0) 7.6 (2.2) 6.6 (1.7) 7.7 (1.8) 

TIB5 (hours) 10.1 (2.3) 9.6 (1.8) 8.9 (1.8) 9.3 (1.8) 

SE6 (%) 71.5 (22.5) 80.5 (18.2) 75.7 (17.9) 84.8 (18.0) 

Rating of wake-ups7  2.5 (0.9) 1.9 (1.1) 2.6 (1.0) 2.4 (1.0) 

SHiK-B8 Total score 5.7 (3.5) 4.6 (3.2) 6.7 (3.0) 6.9 (3.5) 

MINI-p9 Total score 15.2 (7.2) 13.6 (6.6) 13.2 (6.8) 12.6 (7.2) 

PHQ-411 Total score 6.4 (3.3) 4.9 (3.4) 5.1 (3.2) 5.0 (3.2) 

MANSA brief Total score12 36.7 (9.2) 36.7 (7.8) 45.0 (13.2) 43.4 (13.4) 
1PSQI= Pittsburgh Sleep Quality Index. 2Global PSQI and domain analyses based on CBT-I n=28, and TAU 

n=19. Higher scores indicate worse sleep complications; 3SOL= Sleep onset latency, as self-reported on the 

PSQI; 4TST= Total sleep time, as self-reported on the PSQI; 5TIB = Time in bed, as calculated from self-reports 

on the PSQI; 6SE= Sleep efficiency, as calculated from self-reports on the PSQI; 7Sleep disturbance item (5b) of 

the PSQI. Minimum Score= 0 (better); Maximum Score= 3 (worse); 8SHiK-B= Sleep Hygiene Behaviours scale. 

Low scores denote better sleep hygiene practices; 9MINI-p= adapted Mini International Neuropsychiatric 

Interview – Psychotic Disorders module; 10Item 2 of the MINI-p measure.  Score ranges from 1 (very untrue) 

and 7 (very true); 11 PHQ-4= 4-item Patient Health Questionnaire; 12Brief MANSA= Manchester Short 

Assessment of Quality of Life – satisfaction scale items. Higher scores reflect better quality of life.  
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6.4 Discussion 

This study sought to evaluate the effectiveness of a CBT-I program adapted for mental 

illness, delivered in mental health clinical settings. The results demonstrated that CBT-I was 

superior to TAU in improving sleep (as evidenced by changes in PSQI global, domain and 

raw scores), sleep hygiene behaviours and psychiatric symptoms, suggesting that CBT-I is a 

valid sleep intervention to be delivered in psychiatric settings, and to people with a broad 

range of clinical, cognitive and functional issues. 

As predicted, CBT-I participants showed greater sleep changes from pre to post-

treatment compared to TAU participants. Results showed clinically significant improvements 

in about half of the CBT-I participants on global PSQI scores. This rate of clinical change 

using the RCI method is in line with previous studies which have showed improvements 

ranging from 50% to 80% (50%, van de Laar et al., 2015; 57%, Currie et al., 2002; 80%, 

Myers et al., 2011), and is encouraging given that our sample included a range of clinical 

comorbidities (e.g. substance abuse, intellectual disability, other untreated sleep disorders). 

However, it is worth noting that global PSQI scores in the CBT-I group were still high and 

may reflect that complete normalisation of sleep is less likely in this clinical group, given the 

biological factors that often contribute to poor sleep in schizophrenia (e.g. low melatonin 

levels, polypharmacy, abnormal clock genes, neurotransmitter dysregulations; Kantrowitz, 

Citrome & Javitt, 2009; Lamont, Coutu, Cermakian & Boivin, 2010; Vigano et al., 2001; 

Waters, Faulkner, Naik & Rock, 2012). Improvements were shown on a range of PSQI 

domains (Sleep Disturbances, Sleep Latency, Daytime Dysfunction, and overall Sleep 

Quality). A closer look at the results showed that there was also a significant reduction in the 

time taken to fall asleep. The TAU group failed to show improvements over time on the PSQI 

except for a significant change in the domain and raw scores of sleep duration and sleep 

efficiency. An examination of the data suggests that this was due to three individuals who 

reported excessively long TST at post-treatment (9.5 - 12 hours), but not baseline (7 - 8 

hours). Therefore this change is not consistent with an improvement in sleep, but rather likely 

reflects a worsening of sleep (hypersomnia). This issue is examined more closely in a 

subsequent paper on different sleep profiles and response to CBT-I in schizophrenia (see 

Chapter 7).  

CBT-I also lead to a reduction in sleep medication usage (22.5%) pointing to greater 

self-management of sleep. Previous insomnia treatment research suggests that reduced 

reliance on medication is likely to improve self-efficacy and locus of control (Belleville & 

Morin, 2008), and this may be a mechanism at play in the sample (Chiu et al., 2015b). 
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Correspondingly, despite TAU being associated with increased TST and SE, perhaps via 

increased sleep medication usage, it did not lead to positive benefits in psychological distress, 

anxiety, depression or psychotic symptoms as it had for CBT-I participants. There was also a 

significant improvement seen in sleep hygiene practices among the CBT-I group, which 

merits attention, given that focus on behavioural change is a part of psychological 

intervention, and that poorer sleep hygiene habits and knowledge has been reported in 

previous studies of schizophrenia (Palmese et al., 2011; Chiu et al., 2015a).   

Reductions in depression, and anxiety following CBT-I is consistent with the findings 

of previous trials conducted in psychiatric cohorts including schizophrenia (Dashevsky & 

Kramer, 1998; Myers et al., 2011; Wagley et al.,2013). This is the second study to have found 

a significant improvement in psychotic symptoms following CBT-I (Myers et al., 2011; 

Freeman et al., 2015 found non-significant improvement), with a larger sample of 

participants. Severity of paranoia in particular was reduced, lending support to Freeman et 

al’s (2009; 2012) research suggesting that insomnia exacerbates the occurrence of paranoid 

thinking in both general and psychotic populations.  

Unlike the extensive efficacy trial conducted by Freeman et al., (2015), our results did 

not show significant improvements in quality of life for either treatment condition. However, 

we had found that none of the sleep variables were significantly correlated with the brief 

MANSA scores at baseline, suggesting that this measure was not the most sensitive to 

changes in sleep in schizophrenia. 

Reported for the first time, we also saw that CBT-I produced significant reduction in 

the frequency of bad dreams for people with psychotic disorders, which has not been assessed 

in previous research. This may be attributed to specific adaptations made to the current 

treatment to incorporate strategies for dealing with nightmares, and will require further study 

in future for clarification.  

In addition to these quantitative effects, feedback from consumers was very positive 

(Supplementary Table 6.1). Cited benefits included: better sleep quality, knowledge and 

expectations around sleep, mood, coping, daytime energy, and daily structure, as well as 

physical health changes, and improvements to psychotic symptoms and thinking. Importantly, 

a handful of the participants reported experiencing less distress from auditory hallucinations 

and reduced paranoia as a result of improved sleep and the CBT-I strategies they had learnt. 

These findings are in line with findings from Freeman et al., (2015) and Myers et al. (2011) 

showing CBT-I may play a role in the alleviation of psychotic symptoms.  
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Thus CBT-I is an effective treatment option for sleep problems in psychotic disorders, 

that has potential to reduce psychological distress, psychiatric symptoms, and medication 

burden on clients.  

 

6.4.1 Limitations and directions for future research  

Limitations of the study included a reliance on self-reported measures (over 

actigraphy or PSG), which could have provided indications of sleep time variability. 

Actigraphy might be helpful for future trials, particularly as we found sleep diary completion 

to be inconsistent in this clinical group, and hence did not include this measure of sleep in our 

analyses. Additionally, there were some missing data, particularly for the MANSA brief, 

owing to its later inclusion in the protocol. Lastly, this study lacked formal assessment 

measures for follow-up with the participants, which constrains our interpretation of whether 

the benefits gained from treatment were long term. Although, qualitative feedback provided 

by CBT-I participants at their review appointments 1 to 3 months post-treatment suggested 

that the majority of participants continued to improve.  

 

6.4.2 Conclusion 

In summary, the evidence so far suggests that adapted CBT-I in schizophrenia and 

other psychotic disorders improves sleep quality, reliance on sleep medications, psychological 

distress, anxiety, depression, and psychotic symptoms. Findings also show that individuals 

experience measurable changes in the sleep hygiene practices and the frequency of bad 

dreams. The results demonstrate the value of psychological interventions for people with 

severe mental illness, with a range of clinical presentations and comorbidities, in both 

inpatient and outpatients settings, and highlights the need for such treatment options to be 

made more readily accessible to mental health consumers in clinical care.  
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Supplementary Table 6.1. Benefits of CBT-I cited by participants of the Sleep well, Feel 

well with Psychosis program during in-session feedback (n=45) 

Area of 

improvement  

Examples of typical feedback from CBT-I participants  

Sleep-related  

Sleep quality 

(n=18) 

• S1: 1) I get to sleep quicker, 2) quality of my sleep has been better, 

3) feeling happier that I manage to get to sleep before 5:30am, 4) I 

am able to get back to sleep when I wake up. 

• AC1: I sleep better on a daily basis; I'm not as obsessed with my 

sleep, in fact don't think about it too much at all. 

• D2: Less bad dreams. 

Greater 

knowledge and 

awareness (n=17)  

 

• I1: More understanding of the sleep cycle and ways to combat 

tiredness. 

• V2: It is interesting to keep the sleep diary and see how interrupted 

my sleep is and also finding out if my tiredness is coming from 

interrupted sleep or other issues. 

• Z1: Doing artwork as suggested in this program for winding down is 

a constructive way to pass the time when I can't sleep. 

Building healthy 

expectations about 

sleep (n=9) 

• T1: I'm feeling more stable and looking forward to sleep more.  

• S1: Knowing I don't have to have 8-10 hours’ sleep every night to 

work or function ok. 

• Z1: More reassurance that it won't take overnight to change my 

sleeping patterns, that it takes time. I don't feel as guilty and anxious 

about not being able to awake or asleep as everyone else. 

Psychopathology   

Mood, worries, 

stress, and 

negative thoughts 

(n=24) 

• AC1: Better, more positive mood in general. Because I'm going to 

bed later, I'm more ready to sleep so my head is ruminating and 

analysing less in bed. 

• AF1: A lot calmer; Not so manic anymore. 

• AH1: My mood has been better. I am more bubbly. Less mood 

swings, less sadness and crying.  
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Coping and self-

efficacy (n=12) 

• P1: Dealing with stress better; Learning to relax more; Prioritizing 

my day better. 

• T1: I can now trust myself to wake up early when I need to.  

• AC1: I have more tools to create energy for myself and keep me 

going through the day, even if I'm tired. 

Psychotic 

symptoms (n=9) 

• A1: If I get a voice - usually at night - then I challenge it and realise 

it is not real. My mood has improved to 8/10. 

• W1: My sleep has been ok mostly and I am calmer when I don't 

sleep which creates more strength around voices and hallucinations.  

• AJ1: Much less symptoms of voices, visions, and paranoia. 

Functionality   

Energy, 

motivation, and 

productivity 

(n=19) 

• T1: I feel more energetic. I am waking earlier and achieving more in 

daily life.  

• L1: More motivation to get out of the house and do more activities. 

• AF1: Being more productive with my time. Getting a hell of a lot 

more done.  

Daily structure 

and routine (n=11) 

• D1: Waking up early is making me feel better. 

• J2: Makes me realise to go to bed at a regular time and to be relaxed 

before I go to sleep. 

• AI1: The quality of the day seems a lot better. 

Physical health 

(n=7) 

• A1: Have lost weight. 

• P1: Also learning classical conditioning has helped me with cigarette 

cessation. 

Thinking, 

concentration and 

problem-solving 

(n=6) 

• T2: Feeling more mentally positive in my thinking. Clarity helps me 

process old baggage. 

• G1: Better concentration; More creativity; More patience; Increased 

energy & enthusiasm 

• AH1: My mind can focus on different answers to problems.  
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Foreword to Chapter 7 

 

Chapter 6 showed that the adapted CBT-I intervention developed for this thesis was more 

effective for improving sleep and clinical symptoms in people with schizophrenia and related 

psychoses compared to treatment as usual. However, prior understanding of sleep in 

schizophrenia, together with observations from the treatment trial, indicates that there is much 

variation in insomnia symptom presentations. Chapter 7 investigates whether there are 

different sleep profiles in schizophrenia, and whether they respond differently to CBT-I 

treatment. This information is used to discuss how the adapted CBT-I intervention can be 

flexibly used across different sleep profiles. Consideration is also given to how knowledge of 

sleep profiles might be used to guide further adaptations to assessment and treatment of sleep 

problems in schizophrenia.  
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Chapter 7 

Sleep profiles and CBT-I response in schizophrenia and related psychoses7   

 

Abstract 

This study investigated distinct sleep profiles in a sample of individuals with schizophrenia 

and related psychoses with insomnia using latent class analysis, and explored the relationship 

between sleep profiles and CBT-I treatment outcome. Sleep profiling was conducted on the 

self-report sleep data (Pittsburgh Sleep Quality Index) of 74 participants. Of these 

participants, 40 took part in CBT-I treatment. Latent class analyses revealed three clear sleep 

profile groups on the basis of sleep duration (i.e. total sleep time; TST), sleep efficiency (SE), 

and sleep onset latency (SOL). Groups were identified as “classic severe insomnia” (Cluster 

1, 44.6%, with short TST, very low SE, and prolonged SOL); “insomnia with normal sleep 

duration” (Cluster 2, 37.8%; normal TST, slightly low SE, and prolonged SOL), and 

“insomnia with hypersomnia” (Cluster 3, 17.6%; long TST, high SE, and prolonged SOL).  

An ANOVA of gains analysis of pre- and post-treatment data from CBT-I participants 

revealed that all three groups showed improvements in sleep and clinical symptoms over time, 

although there were differences in the areas and magnitude of sleep improvements found. 

Clusters 1 and 3 improved more so (Cluster 1 with increased TST and SE; Cluster 3 with 

reduced TST and better sleep hygiene). Cluster 2 improved the least and showed small 

reductions across sleep variables, but no superior benefits to the other clusters which may be 

owing to their less severe profile. Altogether, this is the first demonstration of different sleep 

profiles in people with schizophrenia and related psychoses, and shows an influence on 

treatment response to CBT-I. This also provides support for the notion that therapies should 

be tailored to the person and their health issues.  

 

  

7 Chiu, V. W., Ree, M., Janca, A., Iyyalol, R., Dragovic, M., & Waters, F. (2017). Sleep 

profiles and CBT-I response in schizophrenia and related psychoses. Manuscript submitted 

for publication.   
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7.1 Introduction 

The most common sleep disorder reported in schizophrenia and related psychoses is 

insomnia, affecting up to 80% of this clinical group (Soehner, Kaplan, & Harvey, 2013). 

Insomnia is a heterogeneous condition, characterised by one or more complaints of 

insufficient sleep, difficulties getting to sleep (‘sleep onset’ insomnia), waking up during the 

sleep period (‘sleep maintenance’ insomnia), and/or early waking and being unable to go back 

to sleep (late insomnia). There is an increased awareness that insomnia may be better 

represented as having different subtypes, with sleep features being differentially represented 

in different people. In support, measures which seek to quantify the severity of sleep 

complaints comprise a number of sleep domains (e.g. Pittsburgh sleep quality index, Insomnia 

severity index).  Furthermore, individual differences have recently been found in people with 

insomnia, showing that there may be different insomnia profiles contributed to by a variety of 

causal factors, such as neurobiological contributors, cognitive biases, lifestyle factors and 

even personality traits (Benjamins et al., 2016; Dekker, Blanken, & Van Someren, 2017; 

Perlis & Gehrman, 2013; Sánchez-Ortuño & Edinger, 2010).  The main literature has focused 

on individual differences in sleep duration (e.g. Bathgate, Edinger & Krystal, 2017; Miller et 

al., 2016; Vgontzas, Fernandez-Mendoza, Liao, & Bixler, 2013), For example, studies have 

demonstrated that insomniacs who are short sleepers (<6 hours, assessed using 

polysomnography) are more likely to have type 2 diabetes (Vgontzas et al., 2009), 

hypertension (Fernandez-Mendoza et al., 2012), hyperactivation of the hypothalamic-

pituitary-adrenal (HPA) axis, poorer cognitive performance (Fernandez-Mendoza et al., 

2010), and increased mortality (Kripke, Garfinkel, Wingard, Klauber, & Marler, 2002), 

compared to  people who sleep within a normal range of 7 to 9 hours.  By contrast, Insomnia 

disorder with normal sleep duration is correlated to sleep state misperception, depression, 

anxious-ruminative personality traits, and poor coping resources, in the context of normal 

HPA axis activity and a lack of medical comorbidity (Fernandez-Mendoza et al., 2011).    

In addition to these studies showing the value of subtyping insomnia, other advantages 

include improving diagnosis (Edinger et al., 2011) and treatment efficacy (Bathgate et al., 

2017; Vgontgas et al., 2013), because treatments can then be better tailored to meet the 

patient’s needs. For instance, an indication of biological underpinning suggests that 

pharmacological treatment may be helpful, whereas the presence of psychological biases and 

other contributors point to the need for psychological interventions (Vgontzas et al., 2013).  In 

support for this argument, Bathgate et al (2017) showed that insomniacs with normal sleep 

duration (in whom psychological issues may dominate over biological factors) had a better 
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response to CBT-I compared to insomniacs with short sleep duration (in whom biological 

contributors have been implicated).  

Subtyping of sleep has rarely been investigated in psychiatric disorders, with few 

exceptions (van Mill, Hoogendijk, Vogelzangs, van Dyck, & Penninx, 2010). This area is of 

considerable interest given the recent increase in psychological treatments for people with 

schizophrenia and other psychotic disorders. Cognitive behavioural therapy for insomnia 

(CBT-I) has recently emerged as an intervention with the potential to improve sleep problems 

in these clinical disorders. CBT-I has shown to be efficacious and well tolerated in this 

population, although not everyone benefits, with studies showing broad variability in 

treatment response. Rates of clinical improvement have been reported to range from 29% to 

75% (Dashevsky & Kramer, 1998; Freeman et al., 2015; Haynes, Parthasarathy, Kersh, & 

Bootzin, 2011; Myers, Startup, & Freeman, 2011; Wagley, Rybarczyk, Nay, Danish, & Lund, 

2013). The question arises, therefore, regarding a potential contribution of different sleep 

profiles to CBT-I treatment response. Given broad variations in sleep duration, sleep 

efficiency, and sleep latency in schizophrenia (Harvey, Talbot, & Gershon, 2009; Kaplan, 

Gruber, Eidelman, Talbot, & Harvey, 2011; Waters et al., 2011), these variables may assist in 

sleep subtyping and determining treatment response. 

In the current study, we sought to firstly identify different subtypes of insomnia in 74 

participants with schizophrenia using a validated self-report sleep measure, and secondly, 

investigate differences in CBT-I treatment response. It was hypothesised that differences in 

sleep profiles would be revealed using latent class analyses (Aim 1), and that these profiles 

would be differentially associated with the magnitude of improvements after CBT-I 

intervention (Aim 2).  

 

7.2 Methods 

This cross-sectional study uses data collected as part of an open-label trial of adapted 

CBT-I with a control group (‘Treatment As Usual’, TAU) described elsewhere (Chapter 6). 

Ethical approval for the study was granted by the University of Western Australia (UWA) and 

North Metropolitan Health Service – Mental Health (NMHS-MH) Human Research Ethics 

Committees.  

7.2.1 Participants 

Participants were recruited from outpatient mental health services, drop-in centres, and 

sub-acute care units in the community. Inclusion criteria for all participants were: (a) 

psychiatric disorder with psychotic features; (b) stable clinical condition with capacity to 
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provide informed consent as endorsed by their treating psychiatrist or case worker; (c) self-

reported sleep problems resulting in impaired daytime functioning; and (d) a total score of 

five or more on the Pittsburgh Sleep Quality Index (PSQI) which is indicative of clinically 

significant sleep problems.  People under the age of 18 years were excluded. Participants were 

recruited from outpatient community mental health services and a sub-acute care unit.  

 

7.2.2 Procedure 

All participants underwent baseline evaluation with a range of self-report measures 

(see below) (n=74). Participants then took part in either CBT-I intervention as an adjunct to 

their usual medication (n=50) or a TAU comparison condition (n=24). For aim 2, this study 

reports on the CBT-I group only, in which 40 participants completed two or more CBT-I 

treatment sessions and were included in the final analyses. Treatment lasted four to six weeks, 

in which participants received four weekly (or sometimes fortnightly) sessions of adapted 

CBT-I. Program description and contents are presented in Chapter 5 and Appendices 4 and 5. 

Baseline measures were used to analyse sleep profiles, and post-treatment outcomes were 

used to assess intervention efficacy.  

 

7.2.3 Measures used for subtyping of sleep profiles (Aim 1) 

Subtyping made use of the measures derived from the Pittsburgh Sleep Quality Index 

(PSQI; Buysse, Reynolds III, Monk, Berman, & Kupfer, 1989), specifically, raw data on total 

sleep time (TST), sleep efficiency (SE), sleep onset latency (SOL), time in bed (TIB), 

bedtime, rising time, bad dreams, and trouble staying awake. Participants were coded on these 

variables at baseline as follows:  

• Sleep duration (i.e. TST): 1= short sleepers (≤6 hrs), 2= normal sleepers (6-10 hrs), or 

3= long sleepers (≥10 hrs). 

• Sleep efficiency (SE): 0= very high (≥90%), 1= normal (80-90%), 2= low (70-80%), 

3= very low (≤70%).  

• Sleep onset latency (SOL): 0= normal (≤30mins), 1= poor (30-60 mins), 2= very poor 

(≥60mins).  

• Time in bed (TIB): 1= normal (≤9 hrs), 2= high (9-12hrs), 3= very high (≥12 hrs). 

• Bedtime: 1= early sleeping time (6-8pm), 2= normal sleeping time (8pm-1am), 3=late 

sleeping time (1am-6am). 
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• Rise time: 1= early rising time (5am or earlier), 2= normal rising time (5-10am), 

3=late rising time (10am or later). 

• Bad dreams: 0= none in the past month, 1= less than once a week, 2= one to two times 

a week, 3= three or more times a week. 

• Daytime tiredness (trouble staying awake): 0= none in the past month, 1= less than 

once a week, 2= one to two times a week, 3= three or more times a week. 

 

7.2.4 Measures used for CBT-I evaluation (Aim 2) 

Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989): Assesses seven different 

sleep domains with 19-items rated along a 4-point Likert scale (0=Not during the past month; 

3= Three or more times a week), and is also used to derive an individual’s estimate of their 

SOL, TST (i.e. sleep duration), TIB, and SE over the last month.   

Sleep Hygiene Behaviours Scale (SHiK-B; Chiu et al., 2015a): Assesses for poor sleep 

hygiene practices (e.g. napping, irregular sleep schedules, etc) using a 4-point Likert scale 

(0=not at all; 4=nearly every day). Scores can range from 0 to 21, with higher scores 

reflecting poorer sleep hygiene.  

Adapted Mini International Neuropsychiatric Interview – Psychosis section (MINI-p; 

Sheehan et al., 1998): Evaluates seven psychotic symptoms together with questions about the 

impact of hallucinations rated on a 5-point Likert scale (1=Very untrue; 5=Very true). 

Brief Patient Health Questionnaire (PHQ-4; Kroenke, Spitzer, Williams, & Löwe, 

2009):  Assesses for psychological distress using four items rated on a 4-point Likert scale 

(0=not at all; 4=nearly every day), and is also used to derive subscale scores for anxiety and 

depression.  

 

7.2.5 Data Analysis 

All analyses were performed with Statistical Package for the Social Sciences (SPSS) 

version 22.0 (IBM Corp, Released 2013). Psychometric validity of measures was tested with 

factor analysis and reliability analysis. Latent class analysis (LCA; Latent GOLD, 4.0) was 

performed to explore if there were distinct sleep profiles in our participant sample. Baseline 

differences between clusters in demographic and clinical characteristics were subsequently 

assessed with independent t-test and chi-square procedures. Results of the cluster analysis 

were then used to determine whether differences in sleep profiles had any implications for 

treatment success with participants who had received CBT-I. Differences in response to CBT-

I treatment between different sleep profiles were examined using ANOVA of gain scores on 
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outcome measures, and followed up with Tukey-Kramer post-hoc comparisons for unequal 

group sizes (or Games-Howell post hoc where unequal group variances existed) using an 

alpha level of .05. Effect sizes were derived using the WebPower online calculator (Zhang & 

Yuan, 2015).  

 

7.3 Results  

7.3.1 Exploratory analysis of sleep profiles in schizophrenia and related psychoses  

Clustering analysis was performed in 74 participants. Latent Class Analysis (LCA) 

cluster procedure was used to determine the underlying structure of sleep dysfunction in 

psychosis and categorize individuals on the basis of various sleep characteristics. Ultimately 

three sleep variables were most appropriate for generating the final cluster model. These were 

sleep duration (TST), sleep efficiency (SE), and sleep onset latency (SOL).   

The Akaike Information Criterion (AIC3) was used to evaluate model fit. According 

to this criterion, the model with the smallest information criterion value should be preferred. 

The number of parameters used to estimate the model (Npar), classification error, and degrees 

of freedom (df) were also considered (Table 7.1). The level of contribution of each indicator 

(Table 7.2) to the final latent class structure was assessed by the information content statistic 

(R2), which can be interpreted similarly to the commonalities in traditional factor analysis.  

The best-fitting model was a three-class solution: Cluster 1 (n=33; 44.6%), Cluster 2 

(n=28; 37.8%) and Cluster 3 (n=13; 17.6%), and this model also had the most meaningful 

clinical interpretability. Figure 7.1 presents partial conditional probabilities ranging 0 to 1 for 

individual sleep variables within each of clusters.    

 

Table 7.1. Testing five subsequent latent class analysis models 

Model L2 df Npar Classification error AIC3 
Once cluster 86.3 49 7 -- 502.3 
Two clusters 54.8 45 11 0.05 482.8 
Three clusters 37.9 41 15 0.09 477.9 
Four cluster 32.6 37 19 0.11 486.7 
Five clusters 26.6 33 23 0.12 490.6 
 

Table 7.2. Contribution of individual items 

Sleep variables R2 
Sleep duration  0.65 
Sleep efficiency 0.74 
Sleep onset latency 0.10 
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Figure 7.1. Partial conditional probabilities for the three-class model 
Notes: 1 For sleeper duration, higher probabilities represent longer total sleep time (TST); 2 For sleep efficiency, 

higher probabilities represent worse sleep efficiency (SE); 3 For SOL, higher probabilities represent longer sleep 

onset latency (SOL).  

 

The identified clusters could be described as follows:  

Cluster 1 (“Classic severe insomnia”) was the largest cluster (n=33; 44.6%).  

Members of this cluster were likely to report short sleep duration (average TST= 5.05 hrs), 

very poor sleep efficiency (average SE= 50.64%), and significantly prolonged SOL (94.9 

min).  

Cluster 2 (“Insomnia with normal sleep duration”) (n=28; 37.8%) comprised of 

some individuals with slightly inefficient sleep (average SE= 81.22%) but normal sleep 

duration (average TST= 6.8 hrs). Average SOL (57.2 mins) was shorter than the other groups.  

Cluster 3 (“Insomnia with hypersomnia”) (n=13; 17.6%) comprised participants 

who had insomnia comorbid with hypersomnia symptoms. They were excessively long 

sleepers (average TST= 11.3hrs) with a high sleep efficiency (average SE= 96.6%), but over a 

third reported significantly prolonged SOL (average SOL= 86.15 mins).  

A visual representation of the sleep profile of participants in each cluster may be seen 

in Figure 7.2, with each line representing a participant’s sleep profile on each of the sleep 

variables: sleep duration, sleep efficiency, and sleep onset latency. Shades of blue are 

indicative of a gradient of deficits, with darker colours indicating greater sleep dysfunction. It 

shows Cluster 1 to be the most consistently impaired across all three variables, followed by 

Cluster 2.  Excessive sleep duration is coloured red (all participants in Cluster 3).  

7.3.1.1 Analysis of sleep measures per subtype  

Table 7.3 shows the profile of the three clusters on demographic variables, PSQI 

scores and clinical symptoms. There were no significant group differences on the 

demographic variables, although an examination of the means suggests Cluster 2 was the 

most highly educated group, and Cluster 3 appeared more highly medicated on antipsychotics. 
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As expected given their profile above, Cluster 1 had significantly worse sleep on PSQI 

measures of sleep duration (i.e. Sleep Duration domain and raw TST) and sleep efficiency 

(i.e. Sleep Efficiency domain and raw SE), and worse PSQI Global scores, compared to 

Clusters 2 and 3. The groups performed similarly on domains of Sleep disturbances, Sleep 

latency, Daytime dysfunction, and on measures of symptom profile and severity. 

 
Figure 7.2. Cluster profile matrix 

 Sleep duration Sleep efficiency SOL   
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CLUSTER 
1 

                                                                                                   

CLUSTER 
2 

                                                                                    

CLUSTER 
3 

                                     
 Sleeper duration (TST) Sleep efficiency (SE) Sleep onset latency (SOL) 

  = short sleeper (≤6hrs)  = very high SE (>90%)  = normal SOL (<30mins) 
  = normal sleeper (6-10hrs)  = normal SE (80-90%)  = high SOL (30-60mins) 
  = long sleeper (≥10hrs)  = low SE (70-80%)  = very high SOL (>60mins) 
    = very low SE (<70%)   
  = missing data     
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Table 7.3. Baseline differences between sleep profile clusters (N=74) 

Measure Cluster 1 (n=33) Cluster 2 (n=28) Cluster 3 (n=13) Significance  Effect 
size (f) 

Post-hoc 
comparison 

Age (years) 45.4 ± 11.8 40.5 ± 9.0 38.5 ± 10.38 F(2, 71) = 2.66, p=.08 0.27 1=2=3 
Gender: Males (%) 16 (48.5%) 17 (60.7%) 6 (46.2%) χ2 

(2, 74)= 1.18, p=.55  1=2=3 
Education (%)    χ2 

(4, 74)= 9.17, p=.06  1=2=3 
Primary school 1 (3.0%) 1 (3.6%) 0 (0.0%)    
Secondary school 24 (72.7%) 11 (39.3%) 10 (76.9%)    
Post-school  8 (24.3%) 16 (57.1%) 3 (23.1%)    

Unemployed (%) 27 (81.8%) 19 (67.9%) 11 (84.6%) χ2 
(2, 74) = 2.18, p=.34  1=2=3 

Chlorpromazine equivalents1 437.8 ± 430.5 489.7 ± 490.7 659.3 ± 486.1 F (2, 62) = 0.92, p=.40 0.17 1=2=3 
PSQI Measure        

Global score 14.8 ± 3.2 11.0 ± 2.7 9.6 ± 2.3 F(2, 56)= 15.25, p=.001 0.76 1>2=3 
Domain scores       

Sleep Duration  1.9 ± 1.0 0.7 ± 1.0 0.0 ± 0.0 F(2, 67)= 23.03, p=.001 0.90 1>2>3 
Sleep Disturbance 1.9 ± 0.7 1.6 ± 0.6 2.0 ± 0.8 F(2, 60)= 1.55, p=.22  0.22 1=2=3  
Sleep Latency 2.6 ± 0.8 2.3 ± 0.8 2.0 ± 1.2 F(2, 69)= 2.56, p=.08 0.25 1=2=3 
Sleep Efficiency  2.9 ± 0.4 1.0 ± 0.9 0.2 ± 0.4 F(2, 67)= 119.74, p<.001 1.94 1>2>3 
Daytime Dysfunction 1.8 ± 1.0 1.7 ± 0.7 1.8 ± 1.0 F(2, 60)= 0.12, p=.89 0.06 1=2=3 
Sleep Quality 2.0 ± 0.9 2.0 ± 0.9 1.8 ± 0.8 F(2, 71)= 0.34, p=.71 0.10 1=2=3 
Need for Medications 1.6 ± 1.4 2.1 ± 1.2 1.5 ± 1.5 F(2, 71)= 1.07, p=.35 0.17 1=2=3 

Raw scores       
SOL (Mins)2  94.9 ± 65.0 57.2 ± 36.5 86.2 ± 92.5 F(2, 69)= 2.78, p=.07 0.25 1>2=3 
TST (Hrs)3 5.1 ± 1.5 6.8 ± 1.5 11.3 ± 1.5 F(2, 67)= 79.51, p<.001 1.50 1<2<3 
TIB (Hrs)4 10.2 ± 1.7 8.5 ± 2.1 11.7 ± 1.1 F(2, 71)= 15.94, p<.001 0.70 1>3>2 
SE (%)5 50.7 ± 14.0 81.2 ± 10.6 96.6 ± 10.0 F(2, 67)= 81.10, p<.001 1.58 1<2<3 

SHiK-B total score 6.4 ± 3.7 5.2 ± 2.6 7.7 ± 3.4 F(2, 70)= 2.73, p=.07 0.27 1=2=3 
MINI-p total score 14.8 ± 7.6 13.8 ± 7.3 15.8 ± 7.4 F(2, 65)= 0.33, p=.72 0.10 1=2=3 
PHQ-4 total score  5.9 ± 3.2 6.0 ± 3.5 6.2 ± 3.9 F(2, 70)= 0.03, p=.97 0.03 1=2=3 

Anxiety  3.3 ± 1.8 3.2 ± 1.8 3.2 ± 2.1 F(2, 70)= 0.02, p=.98 0.03 1=2=3 
Depression  2.6 ± 1.8 2.8 ± 2.0 3.0 ± 2.2 F(2, 71)= 0.25, p=.78 0.08 1=2=3 

Note: PSQI= Pittsburgh Sleep Quality Index; SOL= Sleep onset latency; TST= Total sleep time; TIB= Time in bed; SE= Sleep efficiency; SHiK-B= Sleep Hygiene Behaviours Scale; MINI-p= 
adapted Mini International Neuropsychiatric Interview – Psychosis section; PHQ-4= Brief Patient Health Questionnaire; 1Chlorpromazine equivalents calculated for: Cluster 1 n=30; Cluster 2 
n=24; Cluster 3 n=11; 2 Item 2 of PSQI. Significant differences found using Games-Howell statistic due to unequal group variances; 3Item 4 of PSQI; 4Calculated from Item 1 and Item 4 of 
PSQI; 5Calculated by TST divided by TIB.   
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7.3.2 Differences in CBT-I treatment efficacy between sleep profiles  

Differences in treatment response to CBT-I between the three clusters were examined 

with a between groups ANOVA of the gain scores on the dependent variables from baseline 

to post-treatment (Table 7.4).  

7.3.2.1 Changes in sleep 

There were significant overall effects showing that all three clusters showed sleep 

improvement on the PSQI Global score, and on the Sleep Disturbance, Sleep Latency, and 

Sleep Quality domains, and raw SOL data.  

Significant differences were observed between clusters in levels of improvement on 

Sleep Duration (F(2, 36)= 7.63, p=.002) and Sleep Efficiency (F(2, 35)= 4.92, p=.01) domains, 

and raw data for TST (F(2, 36)= 15.51, p<.001) and SE (F(2, 35)= 10.265, p<.001). Post hoc 

analyses revealed superior improvements in Cluster 1 compared to Cluster 2 and 3 on Sleep 

Duration (p=.01 and p=.005) and Sleep Efficiency (p=.02 and p=.03) domain scores. Cluster 2 

showed a trend towards greater improvement in Daytime Dysfunction (large effect size: 

d=0.79) compared to Cluster 1 (medium effect size: d=0.57) and 3 (no change: d= 0.00), 

however this difference did not reach statistical significance. 

Average raw data for SE increased by 45% in Cluster 1 (p=.002), whilst there was no 

change in the other two clusters. When evaluating pre-post changes in TST, the direction of 

improvements differed between clusters. TST increased by 1.46 hours in Cluster 1, and by 20 

minutes in Cluster 2, and shortened in Cluster 3 by 1.37 hours.  Post hoc analyses showed 

significantly greater gains in TST in Cluster 1 versus Cluster 2 and Cluster 3 (both p< .05); 

and Cluster 3 also significantly differed from Cluster 2 (p=.006). This represented significant 

improvements for both Clusters 1 and 3 as they moved closer towards a more normal, healthy 

range of sleep duration (See Figure 7.3).   

Finally, significant pre-post group differences existed for sleep hygiene (F(2, 36)= 6.41, 

p=.004). Sleep hygiene scores (SHiK-B) improved the most in Cluster 3, relative to Cluster 1 

and 2 (both p<.05).  

7.3.2.2 Changes in psychopathology  

All three clusters showed an improvement in psychotic symptoms and psychological 

distress following treatment. On average, overall psychological distress, anxiety and 

depression subscale scores were no longer at clinical levels by post-treatment (i.e. PHQ-4 

total score <6, anxiety and depression scores <3).  There were no significant differences found 

in gain scores analysis between the groups, although Cluster 3 showed a trend towards greater 

improvement across symptoms. 
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Table 7.4. Means and SDs of outcome measures for different sleep profiles in the CBT-I group (N=40) at pre- and post-intervention  

Measure Cluster 1 (n=17) Cluster 2 (n=14) Cluster 3 (n=9) Significance of 
gains scores 

Effect 
size (f) 

Post-hoc 
comparisons Baseline Post-treat  Baseline  Post-treat  Baseline  Post-treat  

PSQI measure          
Global score 15.7 ± 3.1 11.6 ± 3.1 12.1 ± 2.3 9.8 ± 4.3 9.5 ± 1.9 7.5 ± 1.9 F(2, 25)=1.63, p=.22  0.33 1=2=3 

Domain scores          
Duration  2.1 ± 1.1 1.1 ± 1.2 0.8 ± 1.1 0. 7 ± 1.1 0.0 ± 0.0 0.0 ± 0.0 F(2, 36)=7.63, p<.01 0.69 1>2=3 
Disturbance 2.2 ± 0.8 1.5 ± 0.7 1.9 ± 0.3 1.6 ± 0.5 2.0 ± 0.8 1.8 ± 0.5 F(2, 26)=1.39, p=.27 0.33 1=2=3 
Latency 2.4 ± 1.0 1.6 ± 1.0 2.5 ± 0.7 2.0 ± 0.9 1.8 ± 1.3 1.4 ± 0.7 F(2, 35)=.988, p=.38 0.23 1=2=3 
Efficiency 2.8 ± 0.4 1.8 ± 1.2 1.0 ± 0.6 1.2 ± 1.2 0.1 ± 0.3 0.1 ± 0.3 F(2, 35)=4.92, p=.01  0.54 1>2=3 
Daytime 
Dysfunction 

2.2 ± 0.9 1.8 ± 0.9 2.0 ± 0.5 1.4 ± 0.7 2.0 ± 0.8 2.0 ± 0.8 F(2, 26)=0.78, p=.47  0.20 1=2=3 

Quality 2.1 ± 0.8 1.5 ± 0.9 2.3 ± 0.7 1.3 ± 0.7 1.8 ± 0.8 1.0 ± 0.5 F(2, 37)=1.14, p=.33  0.24 1=2=3 
Need for 
Medications 

1.7 ± 1.5 1.9 ± 1.5 2.2 ± 1.1 1.9 ± 1.4 1.4 ± 1.5 1.0 ± 1.3 F(2, 37)=1.42, p=.25  0.27 1=2=3 

Raw scores         
SOL (mins) 84.8 ± 65.4 39.1 ± 40.0 58.9 ± 26.2 44.5 ± 24.8 78.9 ± 93.4 27.1 ±17.5 F(2, 35)=1.39, p=.26  0.25 1=2=3 
TST (hrs) 5.1 ± 1.3 6.5 ± 1.8 6.8 ± 1.8 7.1 ± 1.7 11.7 ± 1.6 10.3 ± 1.1 F(2, 36)=15.51, p<.01  0.87 1>2>3 
TIB (hrs) 10.4 ± 1.9 9.3 ± 1.8 8.7 ± 2.5 9.1 ± 1.9 11.8 ± 1.2 10.8 ± 1.5 F(2, 36)=3.01, p=.06  0.41 1=2=3 
SE (%) 49.8 ± 12.0 72.4 ± 20.2 79.0 ± 6.1 79.1 ±11.9 99.3 ±10.2 96.6 ±11.3 F(2, 35)=10.25, p<.01 0.78 1>2=3 

SHiK-B total  5.4 ± 3.7 4.9 ± 3.4 4.5 ± 2.8 4.0 ± 2.4 8.0 ± 3.3 4.8 ± 3.8 F(2, 36)= 6.42, p<.01  0.56 1=2<3 
MINI-p total  14.3 ± 7.4 13.4 ± 7.3 13.8 ± 6.8 12.2 ± 5.8 19.1 ± 6.7 16.1 ± 6.4 F(2, 33)= 0.90, p=.42  0.22 1=2=3 
PHQ-4 total  6.5 ± 3.2 5.1 ± 3.2 6.4 ± 3.1 5.5 ± 4.0 6.2 ± 4.0 3.6 ± 2.7 F(2, 36)= 1.30, p=.29  0.24 1=2=3 

Anxiety  3.6 ± 1.9 2.8 ± 1.8 3.3 ± 1.5 2.8 ± 2.2 3.2 ± 2.2 2.2 ± 1.7 F(2, 36)= 0.25, p=.78  0.11 1=2=3 
Depression  2.9 ± 1.8 2.3 ± 1.7 3.1 ± 1.9 2.7 ± 2.1 3.0 ± 2.2 1.3 ± 1.3 F(2, 37)= 2.20 , p=.12  0.30 1=2=3 

Notes: PSQI= Pittsburgh Sleep Quality Index; SOL= Sleep onset latency; TST= Total sleep time; TIB= Time in bed; SE= Sleep efficiency; SHiK-B= Sleep Hygiene 
Behaviours Scale; MINI-p= adapted Mini International Neuropsychiatric Interview – Psychosis section; PHQ-4 = Brief Patient Health Questionnaire 
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Figure 7.3. Mean improvements in subjective total sleep time (TST) between clusters 

following adapted CBT-I treatment 

 

7.4 Discussion  

This study sought to identify different subtypes of insomnia in a sample of individuals 

with schizophrenia, and investigate for differences in their relative response to CBT-I 

treatment. Results revealed three distinct sleep profiles, and these were linked to differences 

in sleep improvements following CBT-I.   

 

7.4.1 Sleep profiles in schizophrenia and related psychoses 

By conducting exploratory latent class analysis on PSQI self-report data, we were able 

to identify three important sleep parameters (sleep duration, SE, and SOL), which were used 

to classify three sleep clusters. Consistent with previous studies (Gruber et al., 2009; Steinan 

et al., 2016; van Mill et al., 2010), we found differences in sleep duration such that short 

sleeper (≤6 hours), normal sleeper (6-10 hours) and long sleeper (≥10 hours) groups were 

identified in the sample. The overall model was enhanced by the inclusion of SE and SOL as 

dependent variables, suggesting that variability in sleep profiles of people with schizophrenia 

and related psychoses that extends beyond sleep duration.   

The three sleep clusters were termed as follows: Cluster 1 - classic severe insomnia, 

Cluster 2 - insomnia with normal sleep duration, and Cluster 3 - insomnia with hypersomnia. 

170 



Sleep duration and sleep efficiency mostly differentiated Cluster 1 (excessively short sleep or 

very poor SE) from Cluster 3 (excessively long sleep and very high SE). Cluster 2 differed 

from the other groups on the basis of only mildly inefficient sleep and normal sleep duration. 

All three profiles featured prolonged SOL as a characteristic, although Cluster 1 was most 

severe with an average of 94.9 minutes.   

Cluster 3 exhibited a feature of sleep dysfunction in psychosis known as hypersomnia, 

which is rarely addressed despite being a prominent problem in this clinical group (Chiu, Ree, 

Janca, & Waters, 2015b; Gruber et al., 2009; Lieberman et al., 2005; Steinan et al., 2016). On 

the current measures, this cluster demonstrated very long sleep duration, high sleep efficiency 

and prolonged SOL. Traditional insomnia measures do not assess hypersomnia (e.g. PSQI, 

ISI), so the current identification of long sleepers represents the value of sleep profiling. 

 

7.4.2 Responses to CBT-I treatment  

In all three sleep profiles, significant improvements were observed on sleep and 

clinical symptoms after CBT-I treatment. As a group, participants were able to fall asleep 

quicker, and showed improvements in depression, anxiety, and overall psychological distress 

with average scores that had fallen below clinical levels by post-treatment.  

As predicted, there were important differences in the magnitude and direction of 

improvements seen between clusters. Sleep parameters in participants with the classic severe 

insomnia profile (Cluster 1) responded best to treatment, as evidenced by significantly longer 

total sleep and improved sleep efficiency. This group also showed the largest reduction in 

global PSQI scores (although non-significant, a medium effect size was noted f=.33). 

However, it is worth noting that in the classic severe insomnia profile, average sleep 

efficiency (72.4%) following CBT-I was still far below the normal range for adults (80% to 

95% depending on age; Ohayon, Carskadon, Guilleminault, & Vitiello, 2004). As suggested 

in previous research, insomniacs who show a profile of short sleep, may have more biological 

and medical factors (e.g. hypertension, diabetes, severe sleep apnoea) contributing to their 

poor sleep (Bathgate et al., 2017; Chin et al., 2010; Vgontzas et al., 2009), suggesting that 

biological treatments may be particularly helpful (e.g. surgery, pharmacotherapy, sleep 

assisting devices) as adjunct to CBT-I.  

Cluster 2 (insomnia with normal sleep duration) showed a relatively blunted response 

to CBT-I compared to the other clusters. This group had slightly inefficient and normal sleep 

duration, together with SOL problems at baseline. At post-treatment, this group reported no 

changes in sleep efficiency, and marginal improvements in raw TST and SOL compared to 
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Clusters 1 and 3, who had more than halved the time taken to fall asleep. This was 

unsurprising given their less severe sleep profile at baseline. Additionally, the lack of 

improvement found in sleep efficiency may be explained by a corresponding increase in their 

TIB over time (from 8.7 to 9.1 hours), which would leave sleep efficiency relatively stagnant, 

and indicates that additional emphasis on time in bed restriction may be needed for this group. 

Looking at sleep parameters post CBT-I, it is important to note that sleep duration in 

Cluster 2 had improved such that their average TST now fit within the recommended range of 

sleep (7 to 9 hours), and sleep efficiency was on the cusp of the recommended range. 

Furthermore, there were still improvements on the PSQI global score and Sleep Disturbance, 

Sleep Latency, Daytime Dysfunction and Sleep Quality domains, as well as anxiety and 

depression (PHQ-4), and psychotic symptoms (MINI-p). The benefits brought about by CBT-

I for this group were more striking on variables other than sleep parameters, possibly 

indicating that for this group, worry about sleep, perception of sleep, and managing daytime 

energy are key areas of focus in treatment. In the general population it is estimated that only 

50% of people with insomnia have objective short sleep duration (Vgontgas et al., 2009), and 

this underscores the importance of holistic assessment of insomnia that is not focussed only 

on sleep parameters to evaluate treatment response.   

Cluster 3 showed long sleep duration, high sleep efficiency, and prolonged SOL at 

baseline, and improved following CBT-I with significant reductions in raw TST and SOL, 

with no change to sleep efficiency. This is the first study to our knowledge showing that 

individuals with profiles of hypersomnia in schizophrenia and related psychoses can also 

benefit from CBT-I. These individuals showed significantly greater improvement in sleep 

hygiene, and were able to reduce TST towards a healthier range of sleep, which distinguished 

them from other profiles of insomnia. It is important to note that sleep improvements in 

Cluster 3 were not detected well on the global score or Sleep Duration domain of the PSQI, as 

methods of scoring on this measure were not designed to account for issues of oversleeping. 

As such, measures of raw SOL, reduced TST, and improved Daytime Dysfunction, may be 

clearer indicators of sleep improvement for those with hypersomnia than global PSQI scores. 

Long sleep duration has been linked to similar negative health outcomes as for short sleepers, 

and merits greater research and treatment (Gruber et al., 2009; Kripke et al., 2002; van Mill et 

al., 2010). 

Treatment effects may be masked or underreported in CBT-I trials due to lack of 

comparison of different sleep profiles, particularly baseline differences in TST, SE, and SOL. 

Meta-analytic reviews of CBT-I in primary insomnia (Morin, Culbert, & Schwartz, 1994; 
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Murtagh & Greenwood, 1995; Okajima, Komada, & Inoue, 2011; Trauer, Qian, Doyle, W. 

Rajaratnam, & Cunnington, 2015) and secondary insomnia in psychiatric and medical 

conditions (Geiger-Brown et al., 2015; Koffel, Koffel, & Gehrman, 2015; Wu, Appleman, 

Salazar, & Ong, 2015) have historically reported only small improvements in TST (average 

increase of 7.6 – 43.1 mins; all small effect sizes) from CBT-I. These studies conceptualised 

increases in TST as indicative of sleep improvement, rather than evaluating improvement as 

an increase or decrease towards a normal range of sleep. Such research assumes that no 

change in TST indicates a treatment non-response, however, large improvement in SE and 

daytime dysfunction can occur with no change in TST. This confounds our understanding of 

whether small effects in TST may also be attributable to a greater presence of insomniacs 

with normal sleep duration in treatment studies, seeing as previous studies identified that 50% 

of insomniacs have normal sleep duration (Vgontzas et al., 2009). Future studies should 

consider examining TST in short, normal, and long duration sleepers separately. 

The ability of CBT-I to address insomnia in short, normal, and long sleepers with 

psychosis holds much clinical relevance, as sleep duration can fluctuate during different 

stages of illness and medication changes (Gruber et al., 2011; Kaplan & Harvey, 2009; 

Neylan, van Kammen, Kelley, & Peters, 1992). A successful outcome in all three sleep 

profiles argues for the versatility of CBT-I in severe mental illness. 

 

7.4.3 Limitations and future directions for research  

There were a number of limitations in this study. This study used subjective reports of 

sleep parameters, so sleep state misperception may have biased the reported sleep variables 

(Fernandez-Mendoza et al., 2011). However, subjective reports are normally used in 

diagnosis of insomnia and sleep assessments to determine patient response and treatment 

effectiveness (Moul et al., 2004). Such an approach also holds more utility for directing 

clients with schizophrenia to CBT-I, as objective measures of sleep are rarely available in 

mental health settings and require costly referrals. Nonetheless, it would be interesting for 

future studies to utilise objective sleep measures so that biological factors such as light 

exposure, heart rate, and respiratory events, could be assessed. Lastly, future research with 

larger sampling is required to confirm the different sleep profiles found in schizophrenia, as 

well as comparison studies with healthy controls and other clinical conditions. The current 

study chose to profile participants on the basis of sleep variables given the suggested evidence 

for their impact on CBT-I efficacy, however it would also be worth considering other forms 

of subtyping with non-sleep variables such as psychotic symptoms, depression, and anxiety. 
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7.4.4 Implications for treatment 

A number of treatment implications may be drawn from this study (see Table 7.5). 

Firstly, as prolonged SOL was a common feature of all three sleep profiles, strategies such as 

time in bed restriction, winding down before bed, stimulus control, and relaxation, are likely 

to benefit the majority of clients with schizophrenia who present for CBT-I treatment. 

Together, these CBT-I elements assist clients to go to bed feeling sleepy at both a 

physiological and psychological level. Where applicable, managing negative mood, anxiety, 

and psychotic symptoms will be important to create a comfortable scenario for falling asleep, 

and helps reduce reliance on medications which may be causing undesirable side effects (e.g. 

excessive daytime tiredness).  

For people with classic severe insomnia profiles (Cluster 1), there is a focus on 

increasing both TST and SE. Elements most likely to be successful for improving these 

include stimulus control, avoiding clockwatching, psychoeducation around the nature of 

nocturnal wakeups, and addressing unhelpful beliefs about sleep, as well as time in bed 

restriction. These help to reduce sleep monitoring behaviours and over-concern with lack of 

sleep that increase arousal during the night. Given the severity of their sleep problems, these 

individuals may also require additional biological treatments to normalise sleep.  

For clients with normal sleep duration but reduced SE (Cluster 2), the focus is not so 

much on increasing TST, but making sleep more efficient, and reducing daytime dysfunction. 

Such clients may benefit most from stimulus control, psychoeducation, and addressing 

unhelpful beliefs about sleep, and time in bed restriction to enhance sleep efficiency. It may 

be that cognitive-based strategies would be more helpful for this profile seeing as the adapted 

CBT-I program used in this study comprised more simplified cognitive components than 

standard CBT-I, which was recently found to be more effective for normal sleepers with 

insomnia (Bathgate et al., 2017). 

For those with comorbid insomnia and hypersomnia (Cluster 3), sleep hygiene and 

behavioural activation may be important treatment components. People with hypersomnia 

generally spend excessive time in bed and/or have excessive daytime sleepiness (Kaplan et 

al., 2015), and therefore, this group may benefit more from behavioural activation to manage 

daytime fatigue and reduce napping. Establishing a regular wake-up time may also be 

particularly helpful for limiting time in bed. Finally, a review of medication timing and dosing 

is advised, as this may be implicated in hypersomnia for individuals with schizophrenia (Gao, 

Mackle, Cazorla, Zhao, & Szegedi, 2013; Lieberman et al., 2005).  
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Table 7.5. Suggested elements of focus in CBT-I for different sleep profiles in psychosis 

Cluster  1 Cluster 2 Cluster 3 
SOL • Winding down 

• Relaxation  
• Time in bed 

restriction 
• Troubleshooting 

clinical symptoms 
that delay sleep 
onset 

SOL • Winding down 
• Relaxation  
• Time in bed 

restriction 
• Troubleshooting 

clinical symptoms 
that delay sleep 
onset 

SOL • Winding down 
• Relaxation  
• Time in bed 

restriction 
• Troubleshooting 

clinical symptoms 
that delay sleep 
onset 

SE • TIB restriction 
• Stimulus control 
• Avoiding clock 

watching 
• Psychoeducation  
• Supplementary 

investigation and 
treatment for 
biological/medical 
causes 

SE • TIB restriction 
• Stimulus control 
• Avoiding clock 

watching 
• Psychoeducation  
• Working on 

unhelpful beliefs 
about sleep 

SE  

TST • Working on 
unhelpful beliefs 
about sleep 

• Cognitive 
restructuring  

• Stimulus control 

≅ TST • Behavioural 
activation  

• Cognitive 
restructuring  

• Stimulus control 

TST • Sleep restriction 
• Behavioural 

activation 
• Medication 

review 
• Regular wake-up 

time 

 

7.4.5 Conclusions 

In summary, our data suggest that different sleep profiles exist in schizophrenia and 

related psychoses: classically severe insomnia, insomnia with normal sleep duration, and 

insomnia with hypersomnia symptoms. By identifying sleep profiles in schizophrenia and 

related psychoses, we were able to show areas in which people are most likely to benefit from 

CBT-I. In terms of sleep parameters, adapted CBT-I in schizophrenia appears most effective 

for individuals who identify themselves as having ‘classic severe insomnia’ in increasing total 

sleep and sleep efficiency, but it is also effective for normalising sleep in those with comorbid 

hypersomnia, and these individuals should not be excluded from treatment. It is also 

important to consider that individuals reporting insomnia with normal sleep duration may 

have less room to show improvement on sleep parameters, and that their response to CBT-I 

may be more effectively observed in areas of daytime dysfunction, sleep-related cognitions, 

and psychopathology.  
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Chapter 8 

General Discussion 

 

8.1 Overview of aims and objectives 

The overall aim of this doctoral thesis was to develop an effective CBT-I intervention that is 

adapted to the needs and preferences of people with schizophrenia.  

Specific objectives were to: 

4. Investigate the personal experience of, and contributing factors for, sleep problems in 

people with schizophrenia and related psychoses, as well as their preferences for 

treatment. 

5. Develop and describe the process of adapting a CBT-I intervention for schizophrenia. 

6. Evaluate the effectiveness of this adapted CBT-I intervention on sleep and clinical 

symptoms, relative to treatment as usual. 

 

In order to achieve these aims, quantitative and qualitative studies were conducted and 

presented in six chapters (Chapters 2 to 7). The main findings are reviewed below, and are 

followed by a discussion of the theoretical and clinical implications of the research findings, 

limitations, and directions for future research. 

 

8.2 General overview of empirical findings 

Chapter 2 sought to investigate the cognitive and behavioural factors that maintain 

and exacerbate insomnia in schizophrenia. A sleep survey in 55 psychiatric inpatients (25 

meeting full criteria for Insomnia) was conducted assessing insomnia severity, sleep beliefs, 

sleep knowledge, and sleep-related behaviours, and comparing the data to 66 healthy controls 

(25 with Insomnia). The results demonstrated common (general) cognitive and behavioural 

factors in all participants with insomnia (in both clinical and non-clinical groups), namely 

contributions from dysfunctional beliefs and attitudes about sleep, rumination, maladaptive 

thought control strategies including aggressive suppression, and stress. The results also 

showed some differences between the insomnia groups, and specific factors which were 

unique to schizophrenia. For example, they mostly attributed their sleep problems to their 

illness, and had an incomplete understanding of good sleep habits, which indicated a belief 

that sleep problems cannot be easily changed due to their mental illness. This provided direct 
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evidence for the need to adapt interventions around the unique knowledge gaps and cognitive 

styles of people with schizophrenia. 

Chapter 3 investigated the lived experience of sleep problems for people living with 

schizophrenia through interviews and focus groups. A thematic analysis of the qualitative data 

obtained from 14 individuals provided new evidence regarding contributors to poor sleep. In 

line with the findings from Chapter 2, participants expressed an external locus of control, and 

low self-efficacy in their ability to manage their sleep. Other novel findings included evidence 

that (i) trauma and past adversity impacted sleep through worry, rumination and night-time 

awakenings; (ii) negative moods, cognitive intrusions through psychotic symptoms, and the 

side-effects of medications lead to difficulties falling asleep and night-time arousal; (iii) 

lifestyle choices such as smoking, alcohol, poor diet and a sedentary lifestyle led to 

difficulties sleeping as well as excessive time in bed as an avoidance or compensatory 

strategy; and that (iv) Insomnia was often accompanied by other types of sleep problems such 

as hypersomnia and nightmares. The identification of these barriers to good sleep was helpful, 

as it provided previously unaddressed therapeutic targets that needed to be included in my 

CBT-I adaptions. 

Chapter 4 examined individuals’ attitudes and preferences to different types of sleep 

treatment. The dominant opinion was that one approach might not fit everyone, all of the 

time, but participants also believed that psychological approaches (e.g. CBT-I) should be 

offered as a first line of treatment. The reason is that these therapies aim to establish a good 

sleep routine and promote long-lasting changes in behaviour, and therefore have the potential 

to support and empower individuals to take responsibility for their own lives and recovery. A 

clear discrepancy was observed between the treatment options that these individuals preferred 

(psychological), versus what they are routinely offered (pharmacotherapy). Disadvantages of 

pharmacotherapy (and other drug-based treatment like melatonin) cited included medication 

side-effects, concerns about drug interactions, and loss of autonomy. Participants were also 

asked to reflect on factors that might enable and support them in taking up CBT-I. They 

identified a number of solutions around five broad themes: (i) providing sleep information 

that is directly relevant to people with schizophrenia and psychosis; (ii) boosting motivation 

by addressing personal benefits (i.e. better mental health, feeling better); (iii) offering group 

therapy as a way of providing opportunities to contribute and learn as a valuable member of 

the community; (iv) overcoming personal challenges by drawing from each individual’s 

personal strengths; and (v) assisting with practical considerations (e.g. transport). Altogether, 
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the results further support the notion that CBT-I treatments including CBT-I should be more 

systematically offered to people with severe mental illness. 

Chapter 5 described how the key evidence-base obtained from the literature and new 

findings from Chapters 2 to 4 were amalgamated to produce a new adapted CBT-I Treatment 

Manual and client materials. Adaptation of the intervention involved conceptualising a more 

comprehensive model of insomnia in schizophrenia, adapting an existing CBT-I treatment 

manual, consulting with consumers, and outlining methods of intervention delivery and 

implementation with the research team and mental health organisations that would be feasible 

in the real-world. Consultation with stakeholders about the duration of sessions, delivery 

format, readability of contents, and contraindications for treatment delivery led to the 

development of a product that aimed to be: user-friendly to a range of audiences, transferable 

to multiple health settings, and generalizable to consumer groups with a variety of clinical and 

functional deficits.   

Chapter 6 described an evaluation of the effectiveness of this new adapted CBT-I 

Treatment Manual compared to treatment as usual (TAU) in an open-label trial. In contrast to 

many other CBT-I studies with individuals with schizophrenia, evaluation was conducted in 

the ‘real world’ of public mental health settings and involved no exclusion criteria except for 

a minimum age limit. Primary baseline and post-treatment measures included the Pittsburgh 

Sleep Quality Index (PSQI), Patient Health Questionnaire (PHQ-4), and Mini International 

Neuropsychiatric Interview – Psychosis section (MINI-p). Participant feedback was also 

collected after 1 to 3 months follow-up. Both CBT-I and TAU groups demonstrated improved 

Sleep Duration and Sleep Efficiency. CBT-I, however, was also associated with greater sleep 

improvement across multiple sleep indices (PSQI global scores and domain scores for Sleep 

Disturbance, Sleep Latency, Need for medications, and Overall Sleep Quality), as well as 

improvements in negative mood and psychotic symptoms (particularly paranoia), compared to 

the TAU group who showed no such change. Overall, adapted CBT-I appeared to be a highly 

effective and feasible treatment in psychiatric care settings to patients with varied levels of 

functioning and clinical presentations.  

Chapter 7 investigated whether distinct sleep profiles could better assist in 

determining CBT-I treatment response. Sleep profiling was conducted on PSQI data of the 74 

participants who participated in Chapter 6. Latent class analyses revealed three sleep profiles 

of insomnia, on the basis of sleep duration, sleep onset latency, and sleep efficiency 

parameters. These were 1) classic severe insomnia (short sleep duration, very long SOL, very 

low SE), 2) insomnia with normal sleep duration (normal sleep duration, long SOL, low SE), 
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and 3) insomnia with hypersomnia. An analysis of the pre- and post-treatment data from the 

40 CBT-I participants showed that the three sleep profiles showed responded differently to 

CBT-I. Those with a profile of classic severe insomnia (Cluster 1) showed significantly 

greater improvements on the PSQI, particularly in TST and SE, whilst those with 

hypersomnia (Cluster 3) showed a reduction in TST, and better sleep hygiene. Cluster 2 

(insomnia with normal sleep duration) showed improvements in global PSQI scores, SOL and 

TST, but less so than Clusters 1 and 3. Improvements in anxiety, depression, and psychotic 

symptoms did not differ between sleep profiles. These results show that CBT-I is acceptable 

and effective to people of different sleep profiles with schizophrenia and related psychoses, 

but in different aspects of sleep and requires tailored strategies.  

 

8.3 Theoretical and clinical implications 

This thesis meets existing gaps in the literature regarding: (i) lack of knowledge of the 

first-person perspective regarding sleep problems, (ii) unique and general factors contributing 

to insomnia in schizophrenia, (iii) barriers and enablers to CBT-I treatment, and (iv) the need 

for a CBT-I Treatment Manual and client materials developed and piloted in consultation with 

consumers, and specially adapted to meet the challenges of people with schizophrenia. With 

the results, a number of implications for the theory and clinical practice of insomnia 

treatments in schizophrenia may be drawn.  

Firstly, findings from Chapters 2 and 3 confirm the contribution of cognitive and 

behavioural factors to insomnia in schizophrenia and related psychoses. The operation of 

cognitive and behavioural factors fits well within the Triple P model of insomnia, and 

together these models provide a theoretical framework for the development, maintenance, and 

treatment of insomnia in this clinical population. Consistent with the existing literature on 

insomnia we demonstrated some general factors that perpetuate poor sleep in schizophrenia, 

such as poor sleep hygiene (Gellis & Lichstein, 2009; Jefferson et al., 2005), dysfunctional 

beliefs and attitudes about sleep (Carney, Edinger, Manber, Garson, & Segal, 2007; Espie, 

Inglis, Harvey, & Tessier, 2000), rumination (Takano, Sakamoto, & Tanno, 2014; Wicklow & 

Espie, 2000), maladaptive thought control strategies (Harvey, 2001; Ree, Harvey, Blake, 

Tang, & Shawe-Taylor, 2005), negative mood states and stress (Basta, Chrousos, Vela-

Bueno, & Vgontzas, 2007; Jansson & Linton, 2007; Ohayon, 2002). However, we also 

demonstrated some unique factors that were specific to schizophrenia and related psychoses, 

such as high rates of comorbid sleep problems, psychotic symptoms, low self-efficacy, low 

motivation, trauma, medication side-effects, and sedentary lifestyles choices. These factors 
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act to produce further negative effects on key aspects of sleep, including the structure of sleep, 

homeostatic sleep drive, circadian body clock, and arousal levels. Together with the strong 

physiological evidence that has been tied to sleep disturbances in schizophrenia and psychosis 

(e.g. altered sleep architecture, influence of medications, chronobiological chemical 

imbalances; Chan, Chung, Yung, & Yeung, 2017; Chouinard, Poulin, Stip, & Godbout, 2004; 

Kantrowitz, Citrome, & Javitt, 2009; Monti et al., 2013; Rao et al., 1994; Vigano et al., 2001), 

it is reasonable to suggest that insomnia presentations in this group comprise greater 

complexity than in the general population, for which pharmacological approaches alone may 

have limited effects in resolving insomnia (Waters, Faulkner, Naik, & Rock, 2012; Wichniak 

et al., 2009). This research speaks to the necessity for more refined non-pharmacological 

treatment and more careful assessment of sleep complaints and treatment outcome in 

schizophrenia. Furthermore, it reinforces that patient perspectives should be actively sought 

when making decisions about treatment options (Byrne, Davies, & Morrison, 2010; Hamann, 

Cohen, Leucht, Busch, & Kissling, 2005). Chapter 4 shows that psychological approaches to 

sleep treatment are acceptable and even preferred by people with living with schizophrenia 

and related psychoses, suggesting that patients’ active engagement may be superior with this 

treatment approach compared to pharmacotherapy. 

Secondly, a recurrent theme throughout this research is the importance of giving 

specific attention to identifying and treating insomnia as a condition distinct from 

schizophrenia, rather than seeing sleep problems as merely ‘another symptom’ of the disorder. 

Although a high proportion of people with schizophrenia experience insomnia (Freeman, 

Pugh, Vorontsova, & Southgate, 2009; Palmese et al., 2011), there are effective treatment 

options that can operate alongside mental health issues. This reality should be reflected onto 

patients so that they do not feel that poor sleep is a permanent feature of their condition that 

cannot be improved upon until mental health symptoms are resolved. If anything, findings of 

this thesis and previous studies indicate that sleep can be significantly improved with 

appropriate interventions, and has the potential to enhance mental health and functioning in 

the community (Dopke, Lehner, & Wells, 2004; Freeman et al., 2015; Myers, Startup, & 

Freeman, 2011). By applying less strict recruitment criteria to the adapted CBT-I trial, we 

were also able to show that these benefits extend to a wide range of client presentations in 

schizophrenia and related psychoses within the community, and by non-clinically trained 

therapists. Findings from Chapter 6 were in line with previous studies in terms of 

improvements to sleep, negative mood, psychotic symptoms, and decreased need for 

medications to get to sleep compared to treatment as usual (Dopke et al., 2004; Freeman et al., 
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2015; Haynes, Parthasarathy, Kersh, & Bootzin, 2011; Wagley, Rybarczyk, Nay, Danish, & 

Lund, 2013).  

Other novel contributions were a demonstration of the effects of CBT-I on the 

frequency of bad dreams, hypersomnia symptoms, and sleep hygiene behaviours. This is an 

important advancement given the prominence of these difficulties in schizophrenia, and their 

contribution to the cycle of insomnia and poor mental health (Palmese et al., 2011; Sheaves, 

Onwumere, Keen, Stahl, & Kuipers, 2015; Sjöström, Waern, & Hetta, 2007; Wichniak et al., 

2009). Whilst treatment as usual with psychiatric medications can potentially improve sleep 

onset, efficiency, and duration in people with schizophrenia (Yamashita et al., 2004), our 

findings are in line with previous studies showing that CBT-I is more effective.  

Finally, this thesis is the first to examine subtyping of insomnia complaints in 

schizophrenia, which has been given little attention in the literature. This approach used in 

Chapter 7 showed that treatment effects can be enhanced by looking at different sleep profiles 

based on three sleep parameters. The findings showcased the application of CBT-I to 

conditions such as comorbid hypersomnia, as well as classically severe insomnia and 

insomnia with normal sleep duration. We also proposed that previous research may have 

understated the efficacy of CBT-I by not considering the differences in how short, normal, 

and long sleepers show improvements with respect to total sleep time. Differences were seen 

between sleep profiles in the aspects of sleep that are most improved following CBT-I. Whilst 

classically severe insomniacs (short sleepers) show maximised improvements in global PSQI 

scores, increased sleep duration, and sleep efficiency, those with hypersomnia (long sleepers) 

show greater improvements in sleep hygiene and sleep onset latency, and those with normal 

sleep duration show the largest effect size for improvements in daytime dysfunction compared 

to other profiles, despite small responses in other sleep parameters. This suggests that 

treatment outcome must be evaluated on a number of parameters, and consider the 

individual’s presenting sleep profile. Furthermore, there is a need be aware of the limitations 

of sleep assessment measures in this clinical population. Many of the well-known subjective 

measures used in sleep research, such as the PSQI and Insomnia Severity Index, are not 

designed to detect the range of sleep problems in schizophrenia such as hypersomnia, and the 

scale’s composite scores do not accurately reflect improvements in this condition. Thus, 

caution must be exercised when interpreting the results of self-report measures with clients, 

and qualitative feedback about a client’s symptoms should also be probed, rather than relying 

on the composite scores of self-report measures.   
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8.4 Limitations of current research  

An important limitation of this thesis included the constraints of assessment measures.  

Assessment of sleep in Chapter 6 utilised the PSQI to allow an examination of subjective 

sleep parameters (i.e. SOL, TST, SE, TIB), and a broader range of sleep disturbances (e.g. 

frequent wake ups, bad dreams, pain, going to the toilet, problems with breathing) that are 

relevant to this clinical population. A limitation with the PSQI is that it neither accounts for 

variability in day-to-day sleep-wake patterns nor the problem of hypersomnia nor extended 

napping in its composite scores. This is a particularly important issue as one of the chief 

complaints from people with schizophrenia is lack of routine, and the unpredictability of their 

sleep with regards to what time they go to bed and wake up (Chapter 3). Additionally, people 

with schizophrenia are shown to be at much higher likelihood of presenting with irregular 

free-running or delayed sleep-wake circadian rhythms, and hypersomnia (Bromundt et al., 

2011; Royuela et al., 2002; Wirz-Justice, Haug, & Cajochen, 2001). In this sense, sleep 

diaries and actigraphy would have been helpful measures for assessing the efficacy of CBT-I, 

and it was unfortunate that participants had been inconsistent in the completion of sleep 

diaries. It may be that methods of sleep diary completion need to be further simplified through 

daily reminders and collaboration in completing diaries with them over the phone, which has 

been applied in a previous study by Freeman and colleagues (2015). Potentially, seeking the 

views and collaboration of carers during the development process for the Treatment Manual 

(Chapters 5) could have assisted in addressing this issue, which was another limitation of this 

research.  

Furthermore, it was found that adapted CBT-I did not result in a statistically 

significant improvement to quality of life. While the MANSA is a valid measure in 

schizophrenia (Kusel et al., 2007; S. Priebe, Huxley, Knight, & Evans, 1999; Stefan Priebe et 

al., 2010), it may be that it is not sensitive to short-term, sleep-related changes. For example, 

the measure included items relating to accommodation and employment situations, which are 

unlikely to significantly change over a four to six week period of treatment. This limitation 

could be addressed by using measures such as the Insomnia Impact Scale (Hoelscher, Ware, 

& Bond, 1993), Quality of Life of Insomniacs questionnaire (Rombout, Maillard, & 

Hindmarch, 1990), or SLEEP-50 (Spoormaker, Verbeek, van den Bout, & Klip, 2005) which 

comprise specific items for evaluating the impact of sleep disorders on an individual’s 

functioning.  
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8.5 Directions for future research 

First and foremost, findings from this thesis point to the need for development and use 

of validated self-report sleep measures and treatments that are more sensitive to problems 

with sleep variability, hypersomnia, and parasomnias (e.g. nightmares, night-eating 

syndrome) in severe mental illness. Secondly, the validity of my findings should be 

corroborated with larger longitudinal studies and the inclusion of objective sleep measures, 

such as actigraphy. Thirdly, more research needs to be allocated to the examination of 

different sleep profiles in both the general insomnia population and those with psychiatric 

conditions. The lack of comparison between sleep profiles in intervention studies has 

represented a significant missed opportunity to examine how to more effectively cater 

treatments, and overlooks that there is not a ‘one-size fits all’ approach to sleep treatment. 

People with short sleep duration, as seen in the classically severe insomnia profile (Chapter 

7), are less able to achieve normal sleep parameters following CBT-I (Bathgate, Edinger, & 

Krystal, 2017), and may have more physiological contributors to their sleep problem which 

require extra support with new or combined treatment approaches (Vgontzas, Fernandez-

Mendoza, Liao, & Bixler, 2013). Retrieving more information about participants’ physical 

health and use of objective sleep measures in future trials would assist to clarify these 

assumptions, and indicate directions for treatment. There is emerging research to suggest that 

the combination of CBT-I and melatonin is substantially more effective than using either 

method alone in Autism-spectrum disorders (Cortesi, Giannotti, Sebastiani, Panunzi, & 

Valente, 2012). This would be an exciting avenue to pursue in the case of schizophrenia 

where circadian rhythm dysregulation and cognitive and behavioural issues often co-exist, 

alongside an examination of whether particular profiles of insomnia respond better to a 

singular or combined approach to sleep treatment.  

 

8.6 Conclusions 

Overall, this thesis found that: 

• Insomnia in schizophrenia and related psychoses shares many of the cognitive and 

behavioural maintaining factors for insomnia as in the general population, supporting 

CBT-I as a valid treatment approach for this clinical population. 

• Insomnia in schizophrenia is precipitated and maintained by additional factors over 

and above those seen in the general population, such that comorbid sleep problems, 

psychiatric symptoms, medication effects, low self-efficacy and motivation, and 
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physical barriers to engaging in psychological sleep treatment may require adaptations 

to standard CBT-I.  

• People with schizophrenia and psychosis prefer psychological approaches in the 

longer term for addressing sleep, and they should be actively involved in the 

development and implementation of treatment options.  

• Adapted CBT-I is effective for improving poor sleep, psychotic symptoms, 

depression, anxiety, and sleep hygiene behaviours in this clinical group. 

• Different profiles of insomnia in people with schizophrenia and psychosis exist, which 

each positively respond to adapted CBT-I, although there are differences in the areas 

and strength of their response.  

 

In conclusion, CBT-I is a viable and effective treatment option for insomnia in people 

with schizophrenia. It can be adapted to address other related sleep problems such as 

hypersomnia and nightmares, has the ability to improve outcomes in mental health and 

coping, and can be administered in real world clinical settings to people with a range of 

clinical and functional issues. The findings highlight the importance of awareness of sleep 

problems, collaborative treatment options, and the potential of non-pharmacological 

treatments to bring about clinical changes. Findings of this thesis should assist researchers and 

clinicians in feeling more knowledgeable and confident about treating sleep problems with 

clients with schizophrenia, and highlights avenues for future clinical research. Finally, it is 

hoped that the resulting Treatment Manual and client materials developed for this doctoral 

research will benefit many people living with severe mental illness. 
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