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Summary

This thesis summarises a selection of forty-two studies [1-42], published by the author
during the period 2000-2012, investigating the conceptual basis of Insomnia Disorder,
and its evaluation and treatment, principally using cognitive and behavioural
interventions.® The work reflects a range of research methodologies including
experimental, psychometric, qualitative and population-based studies, and randomised
controlled trials. Important theoretical contributions to the literature published in this
period are also included and reference is made to major textbooks, position papers, and

influential chapter contribution.

The Research Diagnostic Criteria (RDC, 2003) for Insomnia Disorder refer to persistent
difficulty with initiating and/ or maintaining sleep with associated daytime consequences
[11]. Despite the latter symptoms being important ‘drivers’ of clinical complaint, they
have been relatively neglected. Therefore, proposed refinements of clinical and RDC
criteria, in the Diagnostic and Statistical Manual of Mental Disorders (5th edition: DSM-5,
due 2013), have been evaluated in large scale field trials. Our studies have revealed that
the daytime sequelae of Insomnia Disorder comprise two statistically robust principal
components; daytime performance deficits (in concentration, productivity and
sleepiness) and compromised interpersonal and social functioning (low energy, mood,

relationship problems) [41]. Alongside such night-time and daytime symptoms, people

® The thesis specifically excludes other works by the author, during the same period, on sleep disorders in
special populations (e.g. learning disabilities/mental retardation, acquired brain injury, pain), on other
sleep disorders (e.g. sleep apnoea) and on other disorders (e.g. epilepsy). The thesis also excludes
published studies where the author contributed as a co-investigator to work initiated by international
collaborators. On all included data-based papers the author is first, second or last named in the authorship
list.



with insomnia exhibit reciprocally interacting behavioural, cognitive and emotional
concerns about poor sleep which perpetuate the disorder and adversely affect quality of
life [28]. Indeed, contemporary thinking about the aetiology and maintenance of
persistent Insomnia Disorder incorporates variants of the ‘psychology’ of sleep [35]. The
International Classification of Sleep Disorders (second revision; ICSD-2, 2005) certainly
emphasises such phenotypical features, particularly in relation to Psychophysiological
Insomnia, the most common form of insomnia in adults. We have reported sensitivity
and specificity characteristics for this (and other) forms of insomnia, showing that
cognitive behavioural features may be an important target for clinical intervention [9, 12,
21, 37]. Indeed, our Psychobiological Inhibition Model of insomnia [PIM: 6] and its
presumed Attention-Intention-Effort Pathway [A-I-E: 16] have been at the forefront of
understanding insomnia as a disorder of sleep preoccupation, and difficulty in down-
regulating arousal at bedtime and during the night. Importantly, experimental studies
using novel computer-based paradigms of selective attention bias have provided
confirmatory data of the PIM/A-I-E model [13, 15, 19, 25]. Likewise, our qualitative and
psychometric scale development studies have yielded reliable and valid instruments to
capture cognitive/ attributional data for both descriptive and treatment outcome
purposes [1, 2, 10, 14, 24, 29], such that many of our measures are recommended by
international review groups [18]. Further studies have pointed to the reactivity of people
with Insomnia Disorder to naturally occurring and experimental stimuli [21, 32]. A logical
extension of all these findings has been to apply randomised controlled trial (RCT)

methodology to investigate the efficacy and clinical effectiveness of cognitive



behavioural therapy (CBT) for insomnia. We have developed and tested a novel mode of
community nurse-delivered, small group CBT across two relatively unselected primary
care samples [3, 22] employing a treatment as usual (TAU) control group, to reflect real
world evaluation. This manualised CBT programme ensured robust levels of treatment
standardisation, and findings demonstrated statistically and clinically significant benefits
to sleep pattern and daytime wellbeing that were maintained at 6 to 12 month follow up
[3, 4, 5, 22]. One consequence of this work has been a demand for dissemination of CBT
methods, both to clinicians and direct to the public. Collaboration with a Canadian
colleague, therefore, led to the publication of a clinician’s handbook in 2003 [8], which
was subsequently translated into Italian and Mandarin; and publication of a ‘self-help’
book in 2006 [20] which is now available in French, Italian and Danish, with other
translations in progress. The RCT methodology was then extended in a further trial
where cancer patients with persistent insomnia were treated by cancer nurse specialists
who had been trained in CBT [23]. Again, very favourable results were obtained at post-
treatment and follow-up, and this work was subsequently recognised as the Best Patient
Support Initiative at the UK National Oncology Awards in 2009, and received the Pfizer
Prize. Recent systematic reviews by international peer groups have highlighted these
three trials [3, 22, 23] in their evidence-based guidelines for clinically effective insomnia
therapies [17, 33]. So Insomnia Disorder is a very common and durable disorder [39],
which can be effectively treated with CBT, however, a major obstacle in practice
continues to be the paucity of services available, to provide an alternative to

pharmacotherapy. This is despite the evidence that a CBT approach would be preferred



by most patients [37]. Our further response to this situation has had several research
strands. First, to suggest how services might be delivered in a cost-effective way using a
stepped care model [26]; second, to explore abbreviated CBT by investigating its
component strategies and their efficacy [7, 27, 34]; and third, to simplify the self-help
proposition by publishing a very brief guide to CBT for insomnia [36] and using web and
mobile technology to deliver CBT online. In relation to the latter, we recently published a
placebo controlled RCT of a rich media, online CBT programme where the intervention
was delivered by an animated virtual therapist. [40, 42] Results from this trial mirror the
effects and effect sizes typically obtained in face-to-face therapy for sleep variables,
daytime benefits and sleep-related attributions and thinking styles, thus suggesting that
online CBT could (at least) provide an effective entry level treatment for a stepped care
service. Finally, we have endeavoured to strengthen the dissemination of knowledge and
good practice about Insomnia Disorder through overview papers in selected influential
textbooks [30, 31] and through planning and co-editing the Oxford Handbook of Sleep

and Sleep Disorders [38] which is a 900 page reference book that was published in 2012.
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administrator in Psychological Medicine and latterly as the Business Manager of UGSC.
Anita has been a tremendously loyal colleague, as well as a good friend. In recent years
Louise McFadzean joined the team and has proven to be a thoughtful, diligent and

enthusiatic PA. | am very grateful to Louise and also to Shona Currie who has become the
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‘voice’ of UGSC by dealing so capably with telephone enquiries and initial screening/
recruitment to our studies.

| have always believed in the virtuous link between research, teaching, and clinical
practice. With this in mind we developed the online Masters Programme in Behavioural
Sleep Medicine. Dr Jason Ellis, Dr Marina Malaffo and Anita McClelland helped me to
develop the concept and the proposed curriculum, and Asha Ginda and Drs Chris Harvey
and Megan Crawford helped make it a reality. This has been an interesting journey! At
the time of writing the MSc (MedSci) has attracted health professionals from 12
countries around the globe. Asha has been an inspiration in marketing and student
support, and Chris and Megan have done a great job in advising and encouraging this
interdisciplinary group of postgraduates.

Of course, research these days is also an international affair and | would like to
acknowledge and thank my collaborators, near and far. In the UK in particular | would
mention Prof Kevin Morgan (Loughborough University), Dr Alice Gregory (Goldsmith’s
College, London; external examiner to our Masters programme), Dr June Brown (Institute
of Psychiatry, London), Prof Niro Siriwardena (University of Lincoln), Prof Sir Neil Douglas
(University of Edinburgh), Dr Brian McKinstry (University of Edinburgh) and Dr Leslie
Samuels (NHS Grampian and University of Aberdeen); plus colleagues | have not
previously mentioned at the University of Glasgow — Prof Jim Cassidy (Oncology), Prof
David Morrison (Public Health), and Dr Michaela Benzeval and Prof Kate Hunt (MRC-
SHPSU). Further afield it has been my honour to collaborate with Prof Charles Morin and
Dr Annie Vallieres (Université Laval, Quebec City) on grants funded by the Canadian
Institutes of Health Research, with Prof Ron Grunstein and Dr Delwyn Bartlett [University
of Sydney: National Health and Medical Research Council (Australia)] and with Prof
Michael Perlis (University of Philadelphia: NIH collaborative R-01 grant). Other key
collaborators and senior colleagues whose support | have valued include Prof Jack
Edinger (University of Colorado, Denver), Prof Allison Harvey (University of Berkeley, Ca),
Prof Dick Bootzin (University of Arizona), Prof Rachel Manber (University of Stanford, Ca),
Prof leoon Lack (Flinders University, Adelaide), Prof Bjgrn Bjorvatn (University of Bergen),

Prof Eus van Someren (University of Amsterdam) and Prof Dieter Riemann (University of

19



Freiburg). All of these international figures have also become firm friends, and along with
a cast of others, we have enjoyed many stimulating and productive discussions and
debates at congresses and work groups worldwide.

As well as contributing to the scientific literature on insomnia, | have written or edited a
number of books on sleep and its disorders. | am grateful in particular to the editorial
teams at Kluwer Academic/ Plenum, Constable & Robinson, and Oxford University Press
for their advice support and direction, and to their marketing teams for promoting these
works. My closest professional collaborator, and dearest friend in the professional
sphere has been Prof Charles Morin. | first met Charles at a conference in 1988, and since
then we have worked closely together on many projects including our co-written
clinician’s textbook (2003) and our co-edited Oxford Handbook published in 2012. | am
grateful to Charles for this friendship, and for his outstanding leadership in the field.

| have enjoyed participating in the work of national and international societies. | am
grateful to Prof Mary Morrell (Imperial College, London) for all the support she gave me
in my role as Conference Chair when the British Sleep Society hosted the European Sleep
Research Society (ESRS) Annual Meeting in Glasgow in 2008. | am grateful also to the 8
members of the ESRS Scientific Committee who served with me when | was Chair of that
committee leading up to the ESRS Paris meeting this year (2012). | have been privileged
to work on the editorial boards of several journals and acted as Associate and then
Deputy Editor for the Journal of Sleep Research (Editor: Prof Derk-Jan Dijk, University of
Surrey) and the American Academy of Sleep Medicine journal SLEEP (Editor: Prof David
Dinges, University of Philadelphia). Thank you Derk-Jan and David for your support and
mentorship.

In the past few years some of my research took on a new and unanticipated direction
after being contacted by Peter Hames. Peter is a graduate in Experimental Psychology
from the University of Oxford, but he has built a reputation as an entrepreneur in the
online business sector. Together we have developed Sleepio, a 100% online CBT
programme delivered by a virtual sleep expert, the Prof. Our collaboration has brought
together high quality research and first class digital expertise. This has proven to be a

tremendously productive working relationship as well as great fun. We share a passion
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for making CBT available — one of the biggest challenges of our times. Peter has injected
expertise in the execution of health behavior change into Sleepio, and his unrelenting
focus on optimizing the user experience complements my clinician/ researcher
perspective upon best patient care. | am particularly grateful to Peter and to the team
(including Rob Mildenhall, Brandon Paluzzi, Rosie Gollancz and Sapana Agrawal) we have
built at Sleepio for making these past few years amongst the best in my professional
career.

In ‘retirement’ now from Glasgow University (2012) | am proud to be an Emeritus
Professor of Clinical Psychology; but equally proud to be starting (again) in February 2013
as a Professor in the Nuffield Department of Clinical Neurosciences at the University of
Oxford. The Sleep & Circadian Neuroscience Institute funded there by The Wellcome
Trust and the University of Oxford promises much. | hope that | can go some way to
helping Professors Russell Foster, Guy Goodwin, Daniel Freeman and many others deliver
on that promise.

Finally, | want to acknowledge and thank the people who mean the most in the world to
me. Without my family all this would be meaningless. My wife, Audrey is my best friend,
stronghold and soul-mate. She is also a better clinical psychologist than | am! My children
Craig, Carolyn and Robbie are the best that any dad could ever hope for. | am more
proud of them than words can express; and our grand-daughter Mia is certainly the
cutest 1-year old ever. Thank you too mum and dad for supporting me, all those years

ago, in the idea that psychology was a good career choice, when others had their doubts!

Example is not the main thing in influencing others. It is the only thing.

[Attributed to Albert Schweitzer (1875-1965); lived by Alexander S. Espie (1925-1975)]
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1. General Introduction

1.1 What is insomnia?

Insomnia is characterized in diagnostic nosologies by persistent difficulty in initiating
sleep, maintaining sleep, or waking early, or by sleep which is chronically non-restorative
despite adequate sleep opportunity (cf. DSM-IV, ICSD-2). The clinical presentation is
commonly that of a frustrated patient with a racing mind, trapped in a vicious circle of
anxiety and poor sleep, reporting having “tried everything,” and generally being unable
to down-regulate arousal levels in bed. Insomnia also causes daytime impairments,
including fatigue, inattention, and mood changes, and negative effects upon cognition
and performance. Research diagnostic criteria (RDC) for insomnia emphasise the
importance of assessing both night-time and daytime symptoms. Indeed, concerns about
daytime functioning and wellbeing are common drivers for help-seeking behavior. The
presence of excessive daytime sleepiness (EDS), however, is relatively unusual in
insomnia. When EDS is a prominent complaint, investigations for other sleep disorders
should normally be considered, including obstructive sleep apnoea syndrome (OSA),

narcolepsy, periodic limb movement disorder (PLMD), and restless legs syndrome (RLS).

Table 1 Differentiation of insomnia phenotypes in ICSD-2 (adapted from Espie & Bartlett, 2009)

Classification Sleep disorder Essential features, complaint of insomnia plus
Insomnias Psychophysiclogical insomnia Learned sleep preventing associations, conditioned arousal, 'racing mind’ phenomenon
Paradexical insomnia Complaint of poor sleep disproportionate to sleep pattern and sleep duration
Idiopathic insomnia Insomnia typically begins in childhood or from birth
Insomnia due to a mental disorder Course of sleep disturbance concurrent with mental disorder
Inadequate sleep hygiene Daily living activities inconsistent with maintaining good-guality sleep
Insomnia due to a medical disorder Course of sleep disturbance concurrent with mental disorder
Insomnia due to drug or substance Sleep disruption caused by prescription medication, recreational drug. caffeine, alcohol or foodstuff
Adjustment insomnia Presence of identifiable stressor, insomnia resolves or is expected to resolve when stressor is removed

In ICSD-2, specific insomnia phenotypes are proposed (Table 1), with Psychophysiological
Insomnia being the most common ‘primary’ form, presenting in clinical practice, with
Paradoxical Insomnia and Idiopathic Insomnia much less common. The diagnosis of
Inadequate Sleep Hygiene is seldom used. It should be noted, however, that
contemporary thinking (cf DSM-5) reflects the use of the single term ‘Insomnia Disorder’

(rather than primary vs. secondary) because of mounting evidence that sleep disruption
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is more often co-morbid with medical or psychiatric disorders (rather than caused by
them). Indeed, insomnia is now a recognized risk factor for the evolution of, or relapse

into, disorders like depression.

1.2 How common is insomnia?

Community psychiatric morbidity data show that sleep disturbance is the most common
symptom of mental disease, regardless of age, sex, or ethnic group. Indeed insomnia is
more common than worry, and twice as common as anxiety or depressive symptoms.
Insomnia affects one-third of adults occasionally, and 9-12% on a chronic basis. It is
more commonly reported in women, shift workers, and patients with medical and
psychiatric disorders. Among older adults, prevalence has been estimated at 25%,
although co-morbid conditions and hypnotic drugs are factors in this increased
prevalence. Typically, insomnia is associated with impaired work productivity, reduced
quality of life and relationship satisfaction, as well as increased ill health. The importance
of insomnia to public health is illustrated by national annual costs (592 to $107 billion

USD in USA), and its cost per untreated case ($5,000 CAD in Canada).

1.3 What is the aetiology of insomnia?

Many patients report having been marginal light sleepers before developing insomnia.
Sleep disturbance often arises during life change or stress, and such adjustment sleep
disorder may represent a normal transient disruption of sleep. However, secondary
factors, such as anxiety over sleep and faulty sleep—wake conditioning, may exacerbate
and maintain the insomnia as a chronic problem when sleep itself becomes a focus for
concern. People with insomnia may be hyperaroused relative to normal sleepers, for
example having higher levels of cortisol and ACTH, and also find it difficult to ‘down-

regulate’ their arousal at bedtime.

1.4 What is the course of and prognosis for insomnia?
There has been relatively little research on the natural history of insomnia. However,
untreated Psychophysiological Insomnia (Pl) can last for decades, and may gradually

worsen over time. Indeed, there is a normal developmental trend for sleep patterns to
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deteriorate, with increasing age. On the other hand, delayed sleep-phase syndrome
(DSPS: a circadian rhythm sleep disorder) and insufficient sleep hygiene can be
associated with developmental stage and/or lifestyle factors and may ameliorate as
these are resolved. Although certain insomnias tend to persist if untreated, prognosis

with effective treatment can be very good.

1.5 How can insomnia be treated?

1.5.1 Pharmacotherapy

Traditionally, insomnia has been treated pharmacologically. Barbiturates were
superseded by benzodiazepine (BZ) compounds during the 1960s and 1970s. These drugs
were safer in overdose, were thought to have fewer side effects, and to be less addictive.
Controlled studies have demonstrated that a considerable number of BZ, of short to
intermediate half-life, are effective hypnotic agents. However, from the mid-1970s
potential problems became apparent, both during administration and withdrawal.
Longer-acting hypnotics were prone to carry-over effects of morning lethargy, and
shorter-acting drugs to ‘rebound insomnia’. Furthermore, tolerance develops, leading
either to increased dosing or switching to alternative medication. Although BZs used for
short periods/intermittently can maintain effectiveness, these are not the treatment of
choice in chronic insomnia, and are contraindicated in older adults and where insomnia
may involve sleep-related breathing disorder because of their potentially depressant
effects on respiration. A number of BZ compounds have been removed from the market
in the United Kingdom, United States, and elsewhere. Contemporary hypnotic therapy
has extended to include BZRAs (benzodiazepine receptor agonists; often referred to as
the ‘Z’ drugs), and more recently melatonin receptor agonists (MeRAs) have been
introduced. Whereas the place in therapeutics of MeRAs has yet to become established,
the BZRAs are often thought to offer more sustained benefit for insomnia, and to have
fewer adverse effects. Nevertheless, there remains uncertainty about the effectiveness

of BZRAs in chronic insomnia.
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Table 2 Summary of CBT components for the treatment of chronic insomnia (adapted from Espie
& Bartlett, 2009)

Components of stimulus control and sleep restriction treatment
Define indvidual sleep requirements

Establish parameters for bedtime period (threshold time and rising time)
Eliminate daytime napping

Differentiate rest from sleep

Schedule sleep periods with respect to needs

Establish 7 day per week compliance

Remaove incompatible activity from bedroom environment

Rise from bed if wakeful (=20 min)

Avoid recovery sleep as compensation’

Establish stability from night to might

Adjust the sleep period as sleep efficiency improves

Components of cognitive intervention

Identify thought patterns and content that intrude
Address (mis)atcributions connecting sleep and waking life
Establish rehearsal/planning time in early evening
Relaxation and imagery training

Distraction and thought blocking

Develop accurate beliefs/atcributions about sleep and sleep loss
Challenge negative and invalid thoughts

Eliminate ‘effort’ to control sleep

Motivate to maintain behaviour and cognitive change
Utilize relapse-prevention technigues

1.5.2 Psychological Therapy

Psychological treatment for chronic insomnia, primarily in the form of cognitive
behavioural therapy (CBT), has been extensively investigated in over 100 controlled
studies during the past 20 years. Five meta-analyses and numerous systematic reviews
have demonstrated that CBT is associated with large effect size changes (measured in
standardized z scores) in the primary symptom measures of sleep latency (difficulty
getting to sleep) and wake time after sleep-onset (difficulty remaining asleep). Around 70
per cent of patients with persistent sleep problems appear to benefit from CBT and
effects are maintained to long-term follow-up. It is thought that CBT achieves these
outcomes because it tackles directly the dysfunctional thoughts and maladaptive

behaviours that otherwise maintain insomnia. Recent controlled studies have shown that
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CBT may be effective in general practice settings with nurses delivering the intervention
according to a standard protocol. Despite the superior efficacy of CBT relative to
medication for insomnia, and these recent demonstrations of CBT working in real-world
settings, practical problems remain in making CBT widely available. Within the CBT
model, a number of strategies have strong empirical support. Behavioural procedures
such as stimulus control and sleep restriction, and cognitive strategies such as
paradoxical intention and thought restructuring have been extensively investigated and

are outlined in Table 2.

1.5.3 Melatonin, light therapy and exercise

The pineal hormone melatonin has been the subject of highly publicized claims.
However, controlled scientific research has been more limited. Several studies support
its sleep-promoting effects, especially as a chronobiotic for phase advancing sleep-onset.
Several MeRA products are now licensed, and more may be available soon. Bright light is
a potent marker for human circadian rhythms, and has been known for some time to
enable the resetting of such rhythms in advanced sleep-phase syndrome and delayed
sleep-phase syndrome. The results of studies investigating the efficacy of bright light
against psychological treatments for psychophysiological insomnia are somewhat
preliminary, but nonetheless promising, as is the combination of CBT and light therapy
for insomnia. However, a limiting factor to the value of light therapy is that continued
treatment may be required to maintain therapeutic effects. Athletic people sleep well,
although this may be more to do with behavioural patterning than aerobic fitness.
Nevertheless, there is evidence that exercise can have positive effects upon sleep quality,
particularly if taken late afternoon or early evening, and in otherwise relatively fit
individuals. Morning exercise can also be an effective modality to encourage the same
waking time and early morning light exposure; which help to reset sleep patterns on a

daily basis.

1.6 What is Behavioural Sleep Medicine?
As defined by the American Academy of Sleep Medicine (AASM) the domain of

Behavioral Sleep Medicine (BSM) comprises the behavioural dimension of normal and
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abnormal sleep mechanisms and the prevention, assessment, and treatment of sleep
disorders and associated behavioural and emotional problems through the application of
established principles of behaviour change. From this definition it should be clear that
BSM is more than CBT, and that BSM relates to all aspects of sleep disorder, and not just

to insomnia.
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2. Introduction to the Published Work

2.1 Work included in and excluded from the thesis

The thesis comprises a selected body of work (42 outputs), published during the period
2000-2012, investigating the conceptual basis of Insomnia Disorder, and its evaluation
and treatment, principally using cognitive and behavioural interventions. On all data-
based papers the author is first, second or last named in the authorship list. The thesis
specifically excludes other works by the author, during the same period, on sleep
disorders in special populations (e.g. learning disabilities/mental retardation, acquired
brain injury, pain), on other sleep disorders (e.g. sleep apnoea) and on other disorders
(e.g. epilepsy). The thesis also excludes published studies where the author contributed

as a co-investigator to work that was initiated by collaborators.

2.2 Methodological approaches

The work is selected to reflect a range of research methodologies including experimental,
psychometric, qualitative and population based studies, and randomised controlled
trials. Important theoretical contributions to the literature published in this period are
also included and reference is made to major textbooks, position papers, and influential

chapter contribution.

2.3 The structure of the thesis
In Chapter 3, papers are first presented within sections pertaining to each of the

following 4 major themes:

a. Pathophysiology and conceptualisation of insomnia (section 3.2)

b. Clinical and psychometric appraisal of insomnia (section 3.3)

c. Cognitive behavioural treatment of insomnia (section 3.4)

d. Dissemination of evidence-based practice (section 3.5)
At the start of each section, the inter-relationships between the various papers included
in the section are summarized, to help place the work in the context. Papers are then

introduced in turn along with a brief synopsis of their impact (see 2.4 below).
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Chapter 4 provides a reference list relating to selected citations and Chapter 5 comprises
reproduction of the full papers in published form. These papers are of course self-
contained, with an abstract, a methods section which describes the approach taken, a
results section which describes the data and a discussion which puts these specific

findings in context at the time of publication.

2.4 Evaluation of the contribution of the published work

The approach taken was to identify papers which subsequently cited each of the
individual outputs. This was achieved by conducting a citations search on the IS| Web of
Knowledge website on 10 August 2012. Of course, for some papers, particularly those
published recently, there had been relatively little change in the literature since the
publication. However, many of the papers in the thesis have been extensively cited. In
particular, examples are reported of current or recent citations to demonstrate the

enduring impact of the published work.

It should be noted that background knowledge, relevant to placing each published work
in context, is summarized briefly, but is not specifically referenced. This is for two
reasons. First, it is not the purpose of this evaluation of the published work to present a
comprehensive overview of the sleep/insomnia literature; this is available elsewhere
[e.g. Morin & Espie, C.A. (2012) The Oxford Handbook of Sleep and Sleep Disorders]; and
second, including such references could obscure the cited references that are provided

as examples of the impact of the work.
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3. The Published Work
3.1 Citation Search

Results from the Web of Knowledge search indicated an Average Citation per Item of

39.8 (range 0 — 215) when taking into account citable papers, across the first three

themes. The impact of the fourth theme (on dissemination) is evidenced in other ways.

3.2 Pathophysiology and conceptualisation of insomnia
This section comprises a series of 10 papers investigating behavioural, mental, emotional
and physiological aspects of insomnia, and the inter-relationships between them.

Average Citation per Item for papers in this section was 32.5 (range 0 —122).

Studies are theory-testing or theory-building in nature, with the general aim of improved
understanding of aetiological and maintaining factors for insomnia disorder. There is a
particular focus upon factors that might be modifiable through cognitive behavioural
intervention; and the exploration of novel candidate mechanisms for targeting
assessment and treatment. Here and elsewhere in the thesis, papers are largely

introduced in chronological order of their publication.

3.2.1 Wicklow, A. and Espie, C.A. (2000) Intrusive thoughts and their relationship to
actigraphic measurement of sleep: towards a cognitive model of insomnia.
Behaviour Research and Therapy 38, 679-693 [Cited 78 times]

Cognitive factors seem to be particularly important in the maintenance of insomnia, and

perhaps also in its aetiology. Certainly patients presenting clinically complain that falling
asleep is, in large measure, a mental obstacle. CBT, therefore addresses not only the
behavioural aspects of sleep scheduling (the ‘what to do’), but also these cognitive and
emotional challenges (how to deal with the mind). Traditionally, such data have been
gathered retrospectively on a questionnaire or self-report rating scale, or prospectively
on some kind of thought record or diary. However, it is important to validate the content
of wakeful thinking in insomnia with ‘real time’ data; sometimes referred to as ‘hot’
cognitions. Moreover, model-building for insomnia requires us to investigate the
temporal association of such thoughts and with the sleep initiation problems reported by

people with insomnia.
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In this study, therefore, we developed a novel approach to measure mental events.
Participants kept a voice-activated audiotape-recorder at their bedside and were asked
to speak aloud what was going through their minds during periods of wakefulness. These
thoughts were then content-analysed, themed, and related to objective estimates of
sleep, using actigraphy. The actigraph is a small device worn like a wristwatch on the
non-dominant hand. It contains a micro-processor/ accelerometer unit that detects and
stores movement data in 1-minute bins (epochs). Because movement is a good proxy for
wakefulness, and absence of movement for sleep, proprietary software can estimate
periods of sleep and wakefulness and so construct an objective profile of the main sleep

parameters. Another practical advantage is that actigraphy is relatively non-instrusive.

This study has been cited 72 times and continues to be well cited, even 12 years after
publication. For example, recent studies exploring pre-sleep cognitive arousal include
Tang et al (2012), Wuyts et al (2012) and Suh et al (2012). Indeed, interventions are
increasingly targeting such intrusive and worrisome thinking. Jansson-Fromark et al
(2012) investigated whether a constructive worry (CW) intervention added to the effects
of behaviour therapy (BT). A randomized, controlled design was used including a 2-week
baseline, a 4-week intervention phase (sleep restriction and stimulus control [BT] or
sleep restriction and stimulus control plus constructive worry [BT + CW]), and a 2-week
follow-up. Compared to BT, BT + CW led to a larger decrease in insomnia severity at all
three time points (d= 1.10). In comparison with BT, BT + CW also resulted in a larger
reduction in worry at two of the time points (d= 0.76). The work has been influential not
only in reports of adult populations but also in studies exploring mental factors across
the lifespan e.g. work on repetitive negative thoughts in children and adolescents
(Broeren et al, 2011; Alfano et al, 2010) and cognitive style in older adults aged 65-84
years (Willis et al, 2011).

3.2.2 Espie, C.A. (2002) Insomnia: Conceptual issues in the development, persistence
and treatment of sleep disorder in adults. Annual Review of Psychology 53, 215-
243 [Cited 122 times]

This invited paper posited the Psychobiological Inhibition Model (PIM) for the first time.

The PIM is an explanatory and testable conceptualization of insomnia, contrasting
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insomnia with normal (involuntary) sleep. Good sleepers seem to sleep without any
difficulty. They are not good sleepers because they are (actively) good at sleeping.
Rather, they seem passively to allow sleep and circadian drive to do its work. People with
insomnia, on the other hand seem to have a highly activated sleep intention. The PIM
explains how attentional processing in relation to sleep, and failure to sleep, dysregulates
the normal sleep process — much in the same way that concern about breathing causes

respiratory dysregulation or anxiety about sexual response promotes impotence.

The PIM draws on the experimental cognitive literature on selective attention to derive
objective computerized tests of attentional bias, and to lay out a research agenda to
evaluate the model. Our first experiment adapted the emotional Stroop task to
investigate attentional bias in people with acute versus persistent insomnia secondary to
cancer (Taylor et al, 2003: not included in this thesis). Our subsequent studies employed
other task such as the Inducing Change Blindness [ICB: Jones et al, 2005 (3.2.3); Macphee
et al, 2006 (3.2.4), Dot Probe: MacMahon et al, 2006 (3.2.6), and Modified Posner:
Woods et al, 2009 (3.2.8) paradigms]. A further conceptual piece followed [Espie et al,
2006 (3.2.5)] and a large C-RO1 (collaborative) grant from the National Institutes of
Health (NIH) was awarded (2007-2012) to take this work forward. The data from this

extensive study are being collated at the time of writing.

The influence on the field of the PIM model is evident in that the paper in Annual Review
of Psychology has been cited 122 times. Other research groups have investigated the
model directly using similar attentional paradigms (e.g. Spielberger et al, 2008) and
indirectly with other methodologies such as Event Related Potentials (ERP: Bastien et al,
2008a) and the examination of sleep EEG microstructure (Bastien et al, 2008b). The
paper has also been widely cited not only in ‘primary’ insomnia but also in studies of
insomnia associated with co-morbidities, and in animal models of insomnia (Cano et al,
2008). To illustrate the influence of the paper, even 10 years after publication, studies
citing the model in 2011-2012 include work on insomnia related to osteoarthritic (Von

Korff et al, 2012) and other chronic pain (Tang et al, 2011, McCracken et al, 2011),
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myocardial infarction (de Zambotti et al, 2011), cancer (Kim and Oh, 2011), anxiety,

depression and bipolar illness (e.g. Maroti et al, 2011; Stone et al, 2012; Harvey, 2011).

3.2.3 Jones, B.T., Macphee, L., Broomfield, N.S., Jones, B.C. and Espie, C.A. (2005)
Sleep-related attentional bias in good, moderate, and poor (primary insomnia)
sleepers. Journal of Abnormal Psychology 114, 249-258 [Cited 21 times]

This study was the first in the field to use the ICB paradigm in insomnia research. The

task is essentially ‘spot-the-difference’, where the dependent variable is the number of
flickers (transitions between the original stimulus screen, a mask screen, and the
changed screen) it takes for the participant to notice which object is missing from the
array. The hypothesis is that people with insomnia will have a selective attentional bias
towards sleep-related objects, and so will spot a change in one of those objects more
quickly than good sleepers, for whom sleep objects are essentially neutral. This study
confirmed that people with insomnia display selective attention towards sleep cues, and

so lent support to the underlying PIM/ A-I-E model.

The paper has been well cited, for example, by a group in Germany who have engaged in
a series of experimental replication and extension studies over several years
(Spiegelhalder et al, 2008, 2009, 2010). The paper has been shown to be sound
methodologically, and has been included in a major review of sleep misperception
(Harvey and Tang, 2012) and a meta-analysis of daytime performance in insomnia
(Fortier-Brochu et al, 2012). New variants of the ICB have emerged e.g. its adoption in
repeated measures experiments (Moss et al, 2011) and the paper is cited in the
development of structural equation approach to insomnia (Schmidt et al, 2010) and the
emergence of new priming (Ree and Harvey, 2006) and clock monitoring paradigms

(Tang et al, 2007).

3.2.4 Macphee, L.M,, Biello, S.M., Broomfield, N.M., MacMahon, K.M.A. & Espie C.A.
(2006) Who is pre-occupied with sleep?: A comparison of attention bias in
people with Psychophysiologic Insomnia, Delayed Sleep Phase Syndrome and
Good Sleepers using the Induced Change Blindness paradigm. Journal of Sleep
Research 15, 212-221 [Cited 22 times]

In this second ICB study we were concerned to test our PIM/ A-I-E model of insomnia

against a clinical comparator condition (DSPS). Perhaps selective attention bias to sleep
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cues is an epiphenomenon of having any sleep problem or concern about your sleep,
rather than something specific to insomnia? Our results indicated that people with
insomnia (a psychophysiological condition) did exhibit selective attention bias, whereas
those with DSPS (a chronobiological condition affecting the timing of sleep engagement)

did not. These data then supported our hypothesis.

This paper, like Jones et al (3.2.3) has been cited by other research groups who have used
our paradigm. Repeat citations will not be mentioned here. Rather, it is noteworthy that
this paper led to our work being recognized also in the field of circadian physiology and
the treatment of circadian elements of sleep disorders (e.g. Lack and Wright, 2006; Auger
et al, 2011). In parallel with our work on objective evaluation of attentional bias, other
groups have worked on new self-report measures that may be used in parallel with our
computerized tasks [e.g. the Sleep Associated Monitoring Index (SAMI); Chan et al,
2012]. Finally, this study and our broader programme of work have been recognized as

contributing to inter-disciplinary developments in cognitive science (Jensen et al, 2011).

3.2.5 Espie, C.A., Broomfield, N.M., MacMahon K.M.A., Macphee, L.M. & Taylor, L.M.
(2006) The attention-intention-effort pathway in the development of
Psychophysiologic Insomnia: a theoretical review. Sleep Medicine Reviews 10,
215-245 [Cited 57 times]

This paper was a sequel to our 2002 paper on the PIM (3.2.2), and it articulated in some

detail what we had begun to refer to as the Attention-Intention-Effort pathway from
acute/ transient insomnia to persistent psychophysiological insomnia. In brief, the paper
describes how normal good sleep becomes upset at times of stress. There is a natural
hyperarousal response at that time, which probably confers evolutionary survival value,
making the person more alert/ responsive, and thereby also having symptomatic
insomnia. The person’s focus of attention remains selectively on the perceived source of
the stress (e.g. illness, work problems, uncertainty about a specific situation or outcome).
This then equates to a transient or adjustment form of insomnia. However, upon
resolution of or adaptation to the stressor, sleep may not immediately recover, leading
to the person (already primed to be in response mode) to become aware that they are

not able to sleep. This switch in attention to the sleep process is then regarded as
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challenging the ‘Achilles heel’ of sleep regulation (that it works well automatically but
poorly when we try to sleep). A vicious cycle may then quickly evolve where increased
concern about sleep leads to not only attention but to explicit intention and effort to

sleep.

The paper, published in Sleep Medicine Reviews, has been cited 57 times; that is
approximately 10 times per year since publication. Indeed, it remains influential, with 12
citations of the A-I-E model appearing between January and August 2012. One example is
the study by Mitchell, Mogg & Bradley (2012) investigating relationships between
insomnia, negative emotionality and attention control. They found that insomnia was not
only associated with negative emotionality (combination of worry, somatic anxious
arousal and rumination), but also with the interactive effect of poor attention control
and negative emotionality. Thus, they concluded that poor attention control may further
contribute to sleep difficulties in individuals with high negative emotionality. Hamilton et
al (2012) have also leaned heavily on the A-I-E pathway in presenting their Sleep and Pain
Diatheses model of fibromyalgia (FM). They propose that a wide range of biopsychosocial
stressors can set the stage for FM by activating diatheses for sleep disruption and pain
sensitivity. They say that sleep disruption, in those most sensitive to pain, initiates a
cascade of symptoms that are codified as FM. Once this process is initiated, the
symptoms of FM are perpetuated and aggravated by increased vigilance to a broad range
of threat-related biopsychosocial stimuli. Thus, it is proposed that sleep is integral to the
etiology of FM and also energizes a cognitive feedback loop that maintains or amplifies

symptom severity over time.

3.2.6 MacMahon, K.M.A., Broomfield, N.M., Macphee, L.M. and Espie, C.A. (2006)
Attention bias for sleep-related stimuli in primary insomnia and delayed sleep
phase syndrome. Sleep 29, 1420-1427 [Cited 12 times]

Having utilized the ICB task in two studies, here we investigated attentional bias using

the Dot Probe paradigm. This is another ‘standard’ methodology found in the
experimental cognitive literature that we were the first to adapt and instrument for the
insomnia field. The Dot Probe overcomes some of the methodological criticisms that

have been leveled particularly at the Stroop task. The paper provided further evidence

38



for the specificity of selective attention mechanisms at work in the aetiology of insomnia,
because we also included a DSPS clinical comparison group. Like our previous studies this
paper was well received, and contributed further evidence in support of the PIM/ A-I-E

model.

An indication of the influence of our work on selective attention bias, using cognitive
probe tasks such as in this paper, can be found in a recent comprehensive review
published in Psychological Bulletin. Harvey & Tang (2012) carefully evaluated no less than
13 possible explanations for what they called the puzzle of sleep mis-perception. They
concluded that worry and selective attention toward sleep-related threats was a strong
contender explanation for why people with insomnia might consistently overestimate
night-time wakefulness and underestimate total sleep time, relative to objective
measures. An example of a more experimental study is that of Ellis, Gardani & Hogh
(2010). This group investigated whether asking participants about their sleep
experiences, prior to testing for a perceptual bias, affects responses on a sleep-related
ambiguity task. A multivariate analysis showed that the order in which participants
completed the task affected the responses on the Insomnia Ambiguity Task with those
given the DBAS-10 and Insomnia Severity Index first, showing greater insomnia-related
interpretations than those given the Insomnia Ambiguity Task first. This effect was

evident only for poor sleepers, consistent with there the notion of a priming effect.

3.2.7 Robertson, J.A., Broomfield, N.B. and Espie, C.A. (2007) Prospective comparison
of subjective arousal during the pre-sleep period in primary sleep-onset
insomnia and normal sleepers. Journal of Sleep Research 16, 230-238 [Cited 9
times]

According to Hyperarousal Theory, people with insomnia have higher arousal levels

(somatic and cognitive) than normal sleepers, as a steady state condition on a 24-hour
basis, in the peri-sleep-onset period and/or during sleep itself. The Stimulus Control
Model suggests that the bed and bedroom environment serves as a discriminative
stimulus for wakefulness, rather than for sleep, raising the possibility of insomnia
representing a form of conditioned arousal. Despite the prominence of the stimulus

control over the past 40 years, there has been virtually no research investigating changes
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in arousal associated with the pre-sleep period. In this study, participants with insomnia
were compared with a good sleeper control group across 3 time-points (3 hours prior to
bed, 1 hour prior to bed, and in bed). They completed the somatic and cognitive sub-
scales of the Pre-Sleep Arousal Scale (PSAS) at each time-point, so that we could
investigate gradients in experienced arousal across this time-course. The study was the
first to demonstrate that, whereas arousal in normal sleepers steadily declines in the
evening and particularly during the 1 hour preceding going to bed; in people with
insomnia, arousal fails to decrement during this latter transition, with some evidence
that it may in fact increase. We suggest that this attenuation in de-arousal measured
using the PSAS may reflect difficulties that people with insomnia have in down-regulating
their levels of alertness, and so could be associated with greater problems initiating

sleep.

The paper has been cited in a wide range of articles including longitudinal work
(Fernandez-Mendoza et al, 2011; Keller & El-Sheikh, 2011), treatment trials (Cortoos et
al, 2010; Harris et al, 2012) and psychometric reports (Gieselman et al, 2012) as well as

being cited in influential reviews (e.g. Lack et al, 2008; Bootzin et al, 2011).

3.2.8 Woods, H., Marchetti, L.M., Biello, S.M., Espie, C.A. (2009) The clock as a focus
of selective attention in those with primary insomnia: an experimental study
using a modified Posner paradigm. Behaviour Research & Therapy, 47,231-236
[Cited 1 time]

This study describes the fourth experimental task that we have developed for

investigating cognitive bias in insomnia. The modified Posner paradigm permits greater
exploration of components of the attention system (shift, engage, disengage) and so
helps to address one of the allocation of attention e.g do threatening stimuli (sleep cues
and their emotional salience to a person with insomnia) attract attention by modulating
engagement and/ or do they hold attention by modulating the disengagement

component.

At the time of writing it is perhaps too early to evaluate the impact of this work as it has

only been cited on one occasion.
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3.2.9 Baglioni, C., Lombardo, C., Bux, E., Hansen, S., Salveta, C., Biello, S., Violani, C.,
Espie, C.A. (2010) Psychophysiological reactivity to sleep-related emotional
stimuli in primary insomnia Behaviour Research and Therapy, 48, 467-475 [Cited
2 times]

As an extension of our work on selective attention bias, where the dependent variable is

cognitive/performance based (i.e. a variant of reaction time or response speed), we
wanted to investigate physiological reactivity to sleep salient stimuli. This work involved
the adaptation of paradigms that have been used in, for example, the anxiety literature,
where photographic images are presented on a computer screen and concurrent
measures taken of physiological responses. The International Affective Picture System
(IAPS) provides normative ratings of emotion (pleasure, arousal dominance) associated
with photographs that represent a set of normative emotional stimuli for experimental

investigations of emotion and attention.

We selected items from the IAPS for this study, and developed an additional set of sleep
positive and sleep negative images as specific probes. The physiological parameters of
particular interest to us were the corrugator and zygomatic facial muscles (groups which
are activated by the frown and smile response respectively). Thus the study developed
and instrumented a new paradigm for the investigation of reactivity to sleep related

stimulus.

This paper has so far been cited twice, including meeting criteria for a systematic review,
‘Sleep America: Managing the crisis of adult chronic insomnia and associated conditions

[Kraus & Rabin (2012), Journal of Affective Disorders].

3.2.10 Espie, C.A., Barrie, L.M., Forgan, G.S. (2012) Comparative investigation of the
psychophysiological and idiopathic Insomnia Disorder phenotypes:
psychological characteristics, patients’ perspectives and implications for clinical
management. SLEEP, 35, 385-393 [Cited 1 times]

This paper is the first ever published to compare the psychophysiological and idiopathic

Insomnia Disorder phenotypes in this way. Insomnia in clinical practice is a rather
heterogeneous condition, so in order to understand its nature it is crucial to establish

and compare different phenotypical features. Idiopathic insomnia refers to lifelong poor
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sleep, or at least poor sleep since early childhood. One might expect such individuals to
differ from people who were good or normal sleepers when young, but who somehow
‘acquired’ insomnia in their adult years. Any such differences may also have important
implications for treatment, not least which CBT or other psychological [e.g. mindfulness
based stress reduction (MBSR) or acceptance and commitment therapy (ACT)] strategies
to employ. This study systematically, across two component experiments, investigates
psychological characteristics and patient perspectives in these two insomnia groups.

Published in March 2012 this paper has so far only been cited once.

3.3 Clinical and psychometric appraisal of insomnia

This section comprises 13 papers on the clinical and research evaluation of insomnia at

both the symptom and syndrome level. Average Citation per Item for papers in this

section was 40.0 (range 0 — 215).

Studies include psychometric scale development papers to test and validate new self-
report instruments, qualitative studies of the patient experience of living with insomnia,

and longitudinal evaluation of the persistence of insomnia over time.

3.3.1 Espie, C.A,, Inglis, S.J., Harvey, L., and Tessier, S. (2000) Insomniacs’ attributions:
Psychometric properties of the Dysfunctional Beliefs and Attitudes about Sleep
scale and the Sleep Disturbance Questionnaire. Journal of Psychosomatic
Research 48, 141-148 [Cited 71 times]

People with insomnia complain that they are unable to fall asleep because of a ‘racing

mind’. That is they attribute insomnia to mental events, more than physical ones (like
tension). Therefore, it becomes very important to have valid, reliable and sensitive
measures with which to measure attributions, beliefs and attitudes about sleep. Such

cognitive phenomena likely play a central role in the maintenance of insomnia.

This paper has been consistently cited since its publication in 2000. It reports further on
the psychometric characteristics of two scales, the Dysfunctional Beliefs and Attitudes

about Sleep scale (DBAS: Morin, 2003) and the Sleep Disturbance Questionnaire (Espie et

42



al, 1989) and provides a validated short form (10 items) of the former (DBAS-10), as well

as confirmatory principal components analysis (PCA) of the SDQ.

Edinger and Wohlgemuth (2001) conducted a replication of our study, exploring an
abbreviated version of the original DBAS (of 30 items). They showed that the DBAS-10
correlated highly with the full DBAS, had respectable internal consistency, effectively
discriminated normal sleepers from insomnia sufferers, and detected cognitive changes
resulting specifically from CBT intervention. They also found through PCA, three
conceptually meaningful DBAS-10 subscales. Their subscale structure varied somewhat
from our previous PCA findings, but overall the Edinger and Wohlgemuth report
confirmed the validity and clinically utility of the DBAS-10. In a parallel study, they also
demonstrated that the DBAS-10 was sensitive to treatment-related change (Edinger et al,
2001). Likewise, Smith & Trinder (2001) reported that the DBAS detected insomnia
complaints in a young adult population.

Recently, Chieng-Min et al (2011) explored the association between dysfunctional sleep
beliefs and vulnerability to stress-related transient sleep disturbance. One hundred
thirty-two good sleepers and 307 poor sleepers were included in this study. They found
that poor sleepers showed more dysfunctional beliefs than good sleepers on the DBAS-
10, and that, even in good sleepers, DBAS-10 scores positively correlated with
vulnerability to stress-related sleep disturbance as measured by the Ford Insomnia
Response to Stress Test. Their results, therefore, suggested that dysfunctional sleep
belief is not only a perpetuating factor for chronic insomnia, but that it may also serve as
a risk factor for stress-related transient insomnia. The SDQ (and the DBAS) are regarded

as recommended research tools for the evaluation of insomnia (Buysse et al, 2006).

3.3.2 Miller, A. Espie, C.A. and Scott, J. (2004) The sleep of remitted bipolar
outpatients: a controlled naturalistic study using actigraphy. Journal of Affective
Disorders 80, 145-153 [Cited 35 times]

It has for long been recognised that sleep and circadian function is adversely affected in

psychiatric disorders. In Bipolar Disorder (BD), people have episodes of depression, but

also at times episodes of mania or hypomania. In both of these phases of this disorder,
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sleep may be disturbed. However, there was a question at the time we conducted this
study as to whether or not sleep patterns normalised during euthymic periods; that is,

when patients were clinically well and free from either depressive or manic symptoms.

We compared a group of patients with diagnosed bipolar illness during this euthymic
period, with normal good sleeper control subjects, and obtained objective estimates of
sleep-wake pattern using actigraphy. As previously explained, an actigraph is a device
worn on the non-dominant wrist, which measures body movement sensitively in one-
minute epochs. Data gathered over many consecutive days provide a very good estimate
of circadian rhythm, and also of the stability (or instability) of sleep-wake function during
the monitored period. The study was the first to report the finding that, even during
periods when patients were at their best in terms of mental health, there was
considerably more variability in their sleep-wake patterns than normal controls. This
raised the possibility that lack of normalisation of sleep-wake function may be a

vulnerability factor for recurrent depressive or manic episodes.

This paper has been cited 35 times. It continues to be well cited in studies exploring the
euthymic state in BD (Sylvia et al, 2012), and in studies investigating risk factors (Leopold
et al, 2012; Jones et al, 2006) and early intervention (Gruber et al, 2009). Harvey’s group
(University of California, Berkeley) have an international reputation for their work on
sleep and BD. They first conducted a replication of our study in 2005 (Harvey et al, 2005),
as did Jones et al (2005), and they continue to refer to the influence of our work in
clinical studies (most recently, Talbot et al, 2012) and in review articles (Harvey et al,
2008). Our work has been cited also by groups interested in molecular and genetic

aspects of affect regulation (e.g. Yang et al, 2009; Etain et al, 2011).

3.3.3 Harvey, K.J. and Espie, C.A. (2004) Development and preliminary validation of
the Glasgow Content of Thoughts Inventory (GCTI): a new measure for the
assessment of pre-sleep cognitive activity. British Journal of Clinical Psychology
43, 409-420 [Cited 10 times]

This paper exploited the novel methodology we had developed in a previous study

[Wicklow & Espie, 2000 (3.2.1)] and reported further data on the ‘live’ cognitions that

people with insomnia experience during periods of night-time wakefulness. The paper
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goes on to report on the construction, validation, and PCA of a 25-item scale; named the
Glasgow Content of thoughts Inventory (GCTI). The GCTI is both a research tool and a
clinical tool, to identify the types of thinking that people engage in whilst unable to sleep.
Its component structure for example identifies rehearsal and planning thoughts (where
people reflect on the day past and think ahead), problem-solving thoughts (where people
engage in analysis of life situations; past, present and future), sleep-related and self-
monitoring thoughts (where people have heightened self-awareness of themselves, their
sleep and its consequences) and thoughts that relate to their immediate environment
(e.g. sounds outside). This knowledge and awareness of what people are thinking about
during wakeful periods in bed then helps with the tailoring of suitable cognitive

interventions.

The scale continues to be cited and used, for example, by the Stanford group (led by
Manber) to explore cognitions across insomnia sub-types (Su et al, 2012) and has met
criteria for systematic reviews of robust sleep self-report measures (Martoni & Biagi,
2007; Wells et al, 2009). The GCTI is one of the instruments that we included on a CD-
ROM of requested scales and measures attached to our clinical handbook (Morin &
Espie, 2003).
3.3.4 Edinger, J.D., Bonnet, M.H., Bootzin, R.R., Doghramiji, K., Dorsey, C.M, Espie,
C.A., Jamieson, A.0., McCall, W.V., Morin, C.M., Stepanski, E.J. (2004)
Derivation of Research Diagnostic Criteria for Insomnia: Report of an American

Academy of Sleep Medicine Work Group. Sleep 27, 1567-1596 [Cited 215 times]
RDC are required to standardize research in any given field. This brings numerous

benefits, including increased homogeneity within and between studies and the
possibilities of combining data. The process of the RDC work group, however, is also
valuable in its own right. Evidence may be consensual, or it may be data-based, so the
future research priorities as well as the extant research knowledge become clearer. This
AASM commissioned work group, led by Edinger (then of Duke University, North

Carolina) published RDC for the insomnia field.

Unsurprisingly perhaps, this 2004 paper has been cited 215 times, and has influenced

individual researchers, research groups, companies and policy-makers toward greater
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recognition of insomnia as a disorder worthy of attention in its own right. Although RDC
do date over time, and these ones will likely be updated in the next year or two, this
paper remains influential in defining insomnia for the purposes of epidemiology (e.g.
Leger et al, 2011; Sivertsen et al, 2009; Greendale et al, 2010; Joffe et al, 2012),
differential and co-morbid diagnosis (Budhiraja et al, 2012), psychometrics (Jansson-
Fromark et al, 2012), and pharmacological (e.g. McCall et al, 2009: Joffe et al, 2010; Roth

et al, 2011) and behavioural clinical trials (e.g. Manber et al, 2008).

3.3.5 Kohn, L. and Espie, C.A. (2005) Sensitivity and specificity of measures of the
insomnia experience: A comparative study of psychophysiologic insomnia,
insomnia associated with mental disorder and good sleep. Sleep 28, 104-112

[Cited 21 times]

Sensitivity refers to the capacity of a measure to identify index cases of a disorder;
normally the people you are trying to select for a research or clinical purpose. Specificity
refers to the usefulness of a measure to identify non-cases; that is those who do not
have the disorder of interest whom you may be trying to exclude. This paper,
investigating the psychometric properties of several scales commonly used in insomnia
research and clinical practice, has been influential in the ongoing debate about what
characteristics of sleep and sleep-related concern are specific to insomnia in its primary
form, relative to insomnia in the context of co-morbid psychiatric disorder. It has been
cited on a number of occasions by several, leading research groups. The group led by
Kessler for example, who have pioneered the America Insomnia Survey and developed
the Brief Insomnia Questionnaire continue to refer to the paper in journals ranging from
Biological Psychiatry (Hajak et al, 2011; Roth et al, 20111) to SLEEP (Kessler et al, 2010).
Likewise, Edinger’s group (with Carney) have conducted follow-on studies exploring cut-
off scores on measures of worry, rumination and psychopathology as potential predictors
of insomnia disorders (e.g. Carney et al, 2010, 2011). The paper has been cited also in
influential topic reviews (e.g. Manber & Chambers, 2009) and in a systematic review in
Journal of Affective Disorders aiming to evaluate systems for classifying insomnia and
reviewing theoretical models regarding the aetiology and maintaining factors of chronic

insomnia (Kraus & Rabin, 2012).
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3.3.6 Broomfield, N.M. and Espie, C.A. (2005) Toward a reliable, valid measure of
sleep effort. Journal of Sleep Research 14, 401-407 [Cited 15 times]
Our A-I-E Model suggests that the end state of persistent psychophysiological insomnia is

a sleep pre-occupation and sleep effort syndrome. That is, people get caught up in a self-
defeating focus upon sleep and vain effort to achieve sleep. We wanted to have a
simple self-report scale that would capture this notion of sleep effort. This paper
describes the development and validation of the 6-item Glasgow Sleep Effort Scale
(GSES).  With most scales that measure psychopathology, one expects to find a
significant difference between the normal and clinical populations. For example, people
with an anxiety disorder will score much higher on an anxiety scale, but nonetheless the
normal population will have some level of resting anxiety. Our A-I-E model, however,
would suggest that normal good sleep does not involve any effort whatsoever.
Therefore, not only should this scale discriminate people with insomnia from good
sleepers; good sleepers would score close to zero, because for them they simply go to

bed and fall asleep — nothing else. Our results confirmed these findings.

‘Third wave’ therapies have become of interest to insomnia researchers over the past 5
years. Unlike CBT, such approaches address the relationship that the person has with
their problem. One might, therefore, regard a ‘mindful’ approach as the opposite of an
effortful one. Some of the recent citations have explored this fresh perspective. Howell
et al (2011), for example, found that mindfulness mindfulness predicted well-being both
directly, and indirectly, through association with self-regulation of sleep. Likewise, Ong &
Sholtes (2012) have clinically tested a mindfulness-based therapy for insomnia (MBT-I). In
a 12-month follow-up study they showed improvement in sleep associated with MBT-and
demonstrated that persistent sleep effort on the GSES was associated with having

further episodes of insomnia during follow-up (Ong, Shapiro & Manber, 2009).

3.3.7 Buysse, D.J., Ancoli-Israel, S., Edinger, J.D., Lichstein, K.L. and Morin, C.M. [on
behalf of co-authors including Espie, C.A.] (2006) Recommendations for a
standard research assessment of insomnia. Sleep, 29, 1155-1173 [Cited 171
times]

This paper was the product of the Pittsburgh Consensus Conference held in 2005, when

around 20 leading clinical researchers gathered for a 3 day meeting to agree upon a
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standardized approach to data collection. The rationale was that international
consistency in the use of clinical tools would advance the field by enabling comparison
and replication of studies, and ultimately lead to the pooling of data to answer important
research questions relating to the insomnia phenotypes. The fact that the paper has
been cited more than 25 times per year since publication indicates that there has been a

strong and positive response from the research community.

3.3.8 Waine, J., Broomfield, N.B. & Espie, C.A. (2009) Development and validation of
the sleep metacognitive beliefs scale. Journal of Behaviour Therapy &
Experimental Psychiatry, 40, 15-23 [Cited 1 time]

With the development of cognitive research and therapy, there has been growing

interest in the concept of meta-cognition. In this paper, we suggested that two
metacognitive belief types might operate in response to the intrusive thinking that is
characteristic of insomnia: (i) beliefs concerning the meaning of the intrusions (e.g.
thinking in bed prevents me getting to sleep) and (ii) plans that guide and shape the form
that cognition takes (e.g. before | fall asleep, | should try and switch off my thoughts). In
other branches of psychopathology, measures have been developed to evaluate meta-
cognition, and in this paper, we brought this concept into the sleep field, and developed
an insomnia-specific measure of meta-cognitive beliefs.

This paper has been cited by Barclay & Gregory (2009) in a study which showed that poor
sleepers possess a 'perseverative iterative style’ which may predispose them to
catastrophize, regardless of content or affective valence; a style previously found to

occur more commonly in worriers compared to others.

3.3.9 Kyle, S.D, Morgan, K., Espie, C.A. (2010) Insomnia and health-related quality of
life Sleep Medicine Reviews 14, 69-82 [Cited 22 times]
In this paper we argue that Health-related Quality of Life (HRQoL), which has become an

important construct in contemporary medicine and health care, needs to be actively
measured in insomnia, to guage disorder burden and the evaluation of interventions on
various aspects of functioning, in a standardized manner. We reviewed the literature on
the measurement of HRQoL in insomnia populations, and the extent to which insomnia

treatment improves domains of HRQol, and concluded, from the relatively small
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literature available, that insomnia impacts on diverse areas of HRQoL, and that both
pharmacological and non-pharmacological interventions can produce, to varying
degrees, improvements in domains spanning physical, social and emotional functioning.

The paper contained a call to increased research, and we have been gratified to see that
it has been cited 22 times in the past two years. It was cited, for example, in the report
on the international Consensus Sleep Diary (Carney et al, 2011) and has been referenced
in epidemiological work (Zhang et al, 2012), in studies of sleep and work performance
(Swanson et al, 2010) and in pharmacological treatment studies (Perez-Lloret et al,
2012). Other researchers and guideline groups developing measures for use with kidney
transplant patients Burkhalter et al (2011) and functional disability (Gradinger et al,

2011) have also cited the paper.

3.3.10 Fleming L, Gillespie S, Espie CA. (2009) The development and impact of insomnia
on cancer survivors: a qualitative analysis. Journal of Psycho Oncology 19, 991-
996 [Cited 3 times]

The clinical trial that we conducted with the support of the CR-UK grant led us to

recognise the important part that sleep played in the wellbeing of people who had
cancer. Although, at one level, we knew that to be the case, and it was part of our
motivation for conducting the trial, we were nonetheless impressed by the informal
comments that many of our participants made to us. People told us that being able to
sleep well again had been crucial to getting their lives back on track. It was reported to
us for example that one person had said to her Professor of Oncology that “CBT for

III

insomnia knocks your chemotherapy into a cocked hat”! In order to explore patients’
personal experiences more fully, we obtained a grant from the National Cancer Research
Institutes (NCRI) to conduct some qualitative studies on patient experiences. This paper
summarises some of the data from that work. In turn, this has led to a 3 year grant from
the Breast Cancer Campaign (ongoing at the time of writing) to study the natural history
of sleep and sleep disturbance. By completion of that grant in 2013, a total of 250

women will have been followed up from diagnosis through to 1-year follow-up, and we

will have novel data on the co-variation of symptoms of insomnia, fatigue, and mood.
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This paper has been cited three times to date, including two studies developing protocols
for internet CBT for insomnia in cancer survivors (Ritterband et al, 2012; Garland et al,

2011).

3.3.11 Kyle, S.D., Morgan, K., Spiegelhalder, K., & Espie, C.A. (2011) No pain, No gain:
An exploratory within-subjects mixed-methods evaluation of the patient
experience of sleep restriction therapy. Sleep Medicine 12, 735-747 [Cited 0
times]

People with insomnia characteristically say that they have “tried everything” to solve

their sleep problem. This clinical anecdote alone speaks of the resistant nature of
insomnia once it gets established. Scientific data on the natural history of insomnia also
bear this out, because more than 70% of people with insomnia still have insomnia one
year later. This is in marked contrast, for example, to depression, which is a more
naturally remitting disorder. In this context, it is encouraging that CBT is a durably
effective treatment for persistent insomnia, and it seems likely that this is because it
helps people achieve lasting behavioural, cognitive and attitudinal change. At least this is
true for approximately two-thirds of people in clinical trials; but it also raises the
guestion of why some people improve, whereas others do not. This paper on “No pain,
no gain” investigated the possibility that home adherence to treatment guidelines (in this
case Sleep Restriction Therapy) is crucial to therapeutic benefit. The paper has yet to be

cited.

3.3.12 Green, M., Benzeval, M., Espie, C.A., Hunt, K. (2012) The longitudinal course of
insomnia symptoms: inequalities by gender and occupational class among two
different age cohorts followed for 20 years in the West of Scotland. SLEEP 35,
815-823 [Cited 0 times]

In the early 2000s, there was opportunity to introduce formal measurement of sleep

quality into a large ongoing longitudinal study being conducted by the Medical Research
Council (MRC) team at the Social and Public Health Sciences Unit (SPHSU), University of
Glasgow. The Twenty-07 Study was set up in 1986 to investigate the reasons for
differences in health by socio-economic circumstances, gender, area of residence, age,
ethnic group and family type. Over 4,500 people were followed up for 20 years. The
initial wave of data collection took place in 1987/8 when respondents were aged 15, 35

and 55 years. The final wave took place in 2007/8 when respondents were 35, 55 and 75
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years old. Thus the Twenty-07 study provides unique opportunities to investigate health

and life change over a 20 year span.

This paper is the first output from this study that reports data on sleep quality. Latent
Class Analysis (LCA) is used to determine the underlying sleep quality sub-groups that
exist in the general population and their trajectory of stability/change over time. It has

not yet been cited.

3.3.13 Espie, C.A., Kyle, S.D, Hames, P., Cyhlarova, E., Benzeval, M. (2012) The daytime
impact of DSM-5 Insomnia Disorder: comparative analysis of insomnia subtypes
from the Great British Sleep Survey (n=11,129) Journal of Clinical Psychiatry 73,
el-e7 [Cited O times]

The workgroup for DSM-5 has recommended a paradigm shift towards the diagnosis of

Insomnia Disorder, whenever diagnostic criteria are met. Thus, in this new nosology (due
2013), Insomnia Disorder may be classified alongside a concurrent mental disorder,
physical disorder, or other sleep disorder. Another important feature of DSM-5 is clear
specification of daytime impairments that must accompany sleep disturbance. To meet
criteria for Insomnia Disorder, therefore, a patient must also complain of significant
effects upon energy, mood, interpersonal functioning, concentration, productivity or

ability to remain awake.

In this paper, we report on a large sample (n=11,129) of respondents to the Great British
Sleep Survey (GBSS). The GBSS was designed to profile DSM-5 Insomnia Disorder,
including these six daytime symptoms. The paper compares the daytime impact of
Insomnia Disorder, and Insomnia Disorder associated with the various above co-

morbidities, with normal sleep. At the time of writing this paper is just published.

3.4 Cognitive behavioural treatment of insomnia
This section comprises a series of 12 papers investigating non-pharmacological treatment

of insomnia, using cognitive and behavioural methods. Average Citation per Item for

papers in this section was 45.2 (range 1 — 167).
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The majority of studies reported are primary outputs from randomized controlled trials,
exploring the efficacy and clinical effectiveness of multi-component CBT in insomnia, and
insomnia associated with co-morbid health problems. The studies also deal with different

methods of CBT delivery (individual, group and online)

3.4.1 Espie, C.A,, Inglis, S.J., Tessier, S., and Harvey, L. (2001) The clinical effectiveness
of cognitive behaviour therapy for chronic insomnia: Implementation and
evaluation of a Sleep Clinic in general medical practice. Behaviour Research and
Therapy 39, 45-60 [Cited 93 times]

Traditionally, CBT is provided a) by a qualified clinical psychologist/psychotherapist, b) on

a one-to-one basis in a clinical setting, and c) it is tailored towards the needs of the
particular patient. In practice, however, this level of resource may be neither feasible
nor necessary. This trial was the first in a series of studies, where we explored the
clinical effectiveness of nurse-delivered, small-group CBT, delivered using a standard
protocol, in the form of manualised therapy. Consistent with the clinical effectiveness
tradition, the CBT intervention was compared with treatment as usual (TAU). Moreover,
participants were patients attending primary care practices, and thus relatively

unselected in terms of other co-morbidities.

This study, funded by the Chief Scientist Office, Scotland (Novel Health Services
Initiative), has been highly cited (93 times over the past 11 years). Our approach has
been associated with an interest in increasing access to CBT and a proliferation of studies
which have explored new and ways of delivering insomnia treatment. Examples of
citations include the short-term training of GPs in the Netherlands to improve primary
care treatment approaches (Backhaus et al, 2002), the use of CBT in general practice to
reduce long-term dependence on hypnotic drug use in England (Morgan et al, 2003) and
to encourage medication tapering in Canada (Morin et al, 2004), the early development
of internet-based treatment of insomnia (Sweden; Strom et al, 2004), the development
of a comprehensive sleep education programme for dementia patients in the US (USA:
McCurry et al, 2005) and group CBT for insomnia secondary to breast cancer (Canada:
Savard et al, 2005). The study was also cited in numerous influential reviews in the early

years after publication, including the Lancet (Sateia and Nowell, 2004) and JAMA
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(Schenck et al, 2003) and NEJM (Silber, 2003). The study is still well cited in review
papers, e.g. a meta-analysis by Belleville et al (2011) in Clinical Psychology Reviews,
Bootzin et al (2011) [Annual Review of Psychology] and Babson et al (2010) [Psychiatric
Clinics of North America]. In the US, dissemination of CBT to non-sleep specialists has
been nationally funded under a Veteran’s Health Administration (VHA) programme also

cited this work (Manber et al, 2012).

Our early emphasis upon the importance of clinical effectiveness (rather than efficacy)
studies has also been supported by others, both conceptually (e.g. Haynes et al, 2010;
Morin, 2003) and procedurally through the development of other novel interventions,

such as brief behavioural therapy for insomnia (Buysse et al, 2010).

3.4.2 Espie, C.A., Inglis, S.J. and Harvey, L. (2001) Predicting clinically significant
response to cognitive behavior therapy (CBT) for chronic insomnia in general
practice: analyses of outcome data at 12 months post-treatment. Journal of
Consulting and Clinical Psychology 69, 58-66 [Cited 40 times]

This paper was a secondary analysis of the data from the above trial, the purpose of

which was to determine reliable predictors of who might respond to this form of CBT for
insomnia, and who might not. As such, the analyses reported in the paper extend the
theme of clinical effectiveness, because the questions that arise for most clinicians are
not only “does this treatment work?”, but also “is this treatment likely to work for this

particular patient?”

This paper was probably the first of its kind to be published in the insomnia field, and it
has been well cited. Since publication, similar analyses have been conducted on trial
data from other studies, including predictors of treatment response to CBT for insomnia
secondary to chronic pain (Currie et al, 2002), predicting long-term outcomes following
psychological treatment for hypnotic dependent insomnia (Morgan et al, 2003).
Recently, the paper continues to be influential, being cited in relation to pre-therapy
dispositions in treatment outcome in older adults with insomnia (Edinger et al, 2008),
predictors of the effect of CBT for insomnia co-morbid with breast cancer (Tremblay,
2009), and predictors of outcomes on sleep daytime function and health-related quality

of life in medical settings (Van Houdenhove et al, 2011), along with further work on

53



predicting adherence to sleep intervention to breast cancer chemotherapy (McChargue

et al, 2012).

3.4.3 Harvey, L., Inglis, S.J. and Espie, C.A. (2002) Insomniacs’ reported use of CBT
components and relationship to long-term clinical outcome. Behaviour Research
and Therapy 40, 75-83 [Cited 26 times]

This study followed up participants at one year post-therapy to investigate which parts of

the CBT programme people had been using, which parts they had found helpful, and to
explore the relationship between these factors and a structured evaluation of long-term
clinical outcome. Interestingly, it was found that it was not always the things that people
preferred that helped them most. Indeed, sleep restriction therapy, which is a
particularly challenging behavioural regime, was most strongly related to good long-term

outcome.

Since 2002 when this paper was published, factors associated with adherence to CBT
have been more widely studied, and this paper has been cited in a good number of
reports. For example, recently, adherence to CBT for insomnia among women following
primary breast cancer treatment was reported by an American team (Matthews et al,
2012). Likewise, also in breast cancer patients, Trembley et al (2009) found that “at 6
month follow-up, subjectively assessed sleep improvements were best predicted by
adherence to behavioural strategies.” Vincent et al (2008) explored barriers to
engagement in sleep restriction and stimulus control, and Arnedt et al (2007) adapted

CBT to the particularly challenging scenario of sleep disturbance during alcohol recovery.

3.4.4 Broomfield N., and Espie, C.A. (2003) Initial insomnia and paradoxical intention:
an experimental investigation of putative mechanisms using subjective and
actigraphic measurement of sleep. Behavioural and Cognitive Psychotherapy 31,
313-324 [Cited 16 times]

Paradoxical intention is a psychotherapeutic technique which addresses performance

anxiety problems. It has been used in the treatment of insomnia for many years (for an
overview see Espie, 2010). This paper fulfilled criteria for inclusion in 2 subsequent
systematic reviews (Morin et al, 2006; Smith et al, 2008) and an associated practice
parameter paper on the non-pharmacological management of insomnia, published by

the American Academy of Sleep Medicine (Morgenthaler et al, 2006). It was also recently
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cited in a meta-analysis on the treatment of insomnia and concomitant anxiety disorder
(Belleville et al, 2011). The paper has encouraged the development of a novel technique
that targets the refocusing of thoughts during the evening in order to improve sleep

(Gellis, 2012).

3.4.5 Morin, C.M,, Bootzin, R.R., Buysse, D.J., Edinger, J.D., Espie, C.A. & Lichstein, K.L.
(2006) Psychological and behavioural treatment of insomnia. Update of the
recent evidence (1998-2004) prepared by a Task Force of the American
Academy of Sleep Medicine. Sleep 29, 1398-1414 [Cited 170 times]

This review group was set up to reconsider the evidence for the efficacy and

effectiveness of CBT for Insomnia based upon additional data published in the period
1999-2005. Thus the paper provides an update from an earlier review, also published
under the auspices of the AASM in 1999. An expert international panel reviewed all
studies that met clinical trial criteria, and the resulting review paper was used as a basis
for the AASM Practice Parameter Statement on the Non-Pharmacological Treatment was

published in the same issue of the journal (Morgenthaler et al, 2006).

As might be expected, an authoritative review of this type has been very highly cited, and
has become a standard reference for people working in the field of clinical insomnia

disorder.

3.4.6 Espie, C.A., MacMahon, K.M.A., Kelly, H-L., Broomfield, N.M., Douglas, N.J.,
Engleman, H.E., McKinstry, B., Morin, C.M. Walker, A. & Wilson, P. (2007)
Randomised clinical effectiveness trial of nurse-administered small group CBT
for persistent insomnia in general practice. Sleep 30, 574-584 [Cited 45 times]

This paper is the primary output, from a second major grant-funded study (Chief Scientist
Office, Scotland), evaluating our nurse-delivered small-group CBT model. Again, nurses
working in general practice settings, primarily health visitors, were trained to
competently deliver manualised CBT during the course of 5, weekly, 50 minute sessions,
working with small groups of 5 or 6 patients. As in the previous study, treatment
benefits were maintained at follow-up, and the study provided further convincing

evidence for the clinical effectiveness of CBT as a first-line insomnia treatment.
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The influence of this paper can be evidenced by the fact that in 2011-1012 (4-5 years
after publication) it is still being cited by research groups working in the USA (Epstein et
al, 2012; Manber et al, 2012; Buysse et al, 2011; Bootzin et al, 2011), Canada (Morin &
Benca, 2012), Norway (Bjorvatn et al, 2011), Australia (Harris et al, 2012; Fuller et al,
2011; Kippist et al, 2011), China (Lee et al, 2011) and Japan (Okajima et al, 2011).

3.4.7 Espie, C.A., Fleming, L., Cassidy, J., Samuel, L., Taylor, L.M., White, C.A., Douglas,
N.J., Engleman, H.E., Kelly, H-L. & Paul, J. (2008) Randomized controlled clinical
effectiveness trial of Cognitive Behavior Therapy versus Treatment as Usual for
persistent insomnia in cancer patients. Journal of Clinical Oncology 26, 4651-
4658 [Cited 50 times]

During the early 2000s, interest grew rapidly in the application of CBT for insomnia in

people with co-morbid medical and psychiatric disorders. Hitherto, the dominant
wisdom was that insomnia was likely a secondary consequence of other health problems.
However, epidemiological data pointed to insomnia as a risk factor for the development
of and relapse into depression; and a foremost concern of people with cancer as they
tried to re-adjust to normal living after active treatment was completed. Indeed, our
PIB/A-I-E model would predict that insomnia symptoms, ‘incubated’ during times of
extreme stress, could become a psychophysiological disorder, self-perpetuating in its

own right (Espie, 2002; Espie et al, 2006).

We were encouraged, therefore, to apply to CR-UK for a trial grant to investigate the
effectiveness of CBT delivered by cancer nurses to people with persistent insomnia in the
aftermath of cancer treatment. The primary output from this research was this paper
published in the Journal of Clinical Oncology. Our work was highly regarded, and the
research team was awarded the Pfizer Prize for the Best Patient Support Initiative in

Cancer Care in 2009, presented at the British Oncology Association annual meeting.

Subsequent work in the cancer field has cited this paper 50 times since 2008. These
citations have been widespread methodologically, in other RCTs (e.g. Ritterband et al,
2012; Morin et al, 2009; Berger et al, 2009), in meta-analyses (e.g. Kwekkeboom et al,
2010), in papers recommending develo