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Abstract

Background: Insomnia is a disorder of sleep characterised fiidlity initiating sleep,
maintaining sleep, waking too early or sleep tlsahon-restorative or poor in quality.
The absence of a clear consensus as to how insahoiad be conceptualised and
defined has hampered diagnosis and treatment Indbioical and research settings. This
has led to inconsistent research findings and didhitomparability of outcomes across
studies. In addition, despite phenotypic differencethe characteristics and treatment
responses of different insomnia subtypes they aually managed by clinicians in the
same way. In 2004 the American Academy of Sleep iditeel (AASM) sought to
address these issues with the publication of stdis#al Research Diagnostic Criteria
(RDC) for Insomnia and recommendations for assessmp®cedures and information
reporting. The current review aimed to identify tagtent to which the RDC and
associated recommendations have impacted on résgdeoc psychological treatments
for insomnia since they were published in late 200éthods: Studies were identified
by searching electronic databases, hand searckeyngplirnals and reviewing reference
sections of relevant publications. Those studieghvimcorporated a randomized design
and included adult participants with primary inseamnwho received a cognitive
behavioural intervention for insomnia, were selécter review. These studies were
rated according to: diagnostic criteria used toindeftheir samples; methods of
assessment employed; and reporting of descriptidegaantitative information relating
to sample recruitment and characteristResults: Six studies were reviewed of which
only one specifically employed the recommended RIOC Insomnia Disorder and
Primary insomnia, although three reported critéhat corresponded to the universal
RDC for Insomnia Disorder. None of the studies atghtiated between primary
insomnia subtypes. The results with regards tosassent procedures and information
reporting were also disappointing with no study timgethe recommendations of the
AASM. Conclusions: It was concluded that on the basis of the stutkggewed, the
recommendations of the AASM have had only a mininmapact on research into

psychological interventions for insomnia.

Keywords: insomnia, research diagnostic critersychological intervention, cognitive
behavioural therapy for insomnia.



Introduction

Insomnia is a disorder of sleep that is charaadrisy complaints of difficulty in
initiating sleep and/or maintaining sleep, wakiog early or sleep that is non-restorative
or poor in quality. It is one of the most prevalent health problemsldvade with
around one third of the adult population experiegdnsomnia symptoms and between
9% and 12% having persistent difficulties with glieg.?> Chronic insomnia can lead to
impaired occupational performance and reduced tyualilife and is seen as a major
public health concern, not least because of thafggnt costs associated with assessing
and treating the condition Despite our knowledge of insomnia and how it migést
be managed seeing some considerable advancesent nggars, it remains a poorly
understood condition that is inadequately iderdifeand treated and is often viewed by
clinicians as merely a symptom of other so-callpdmary’ medical or psychiatric
disorders.” In addition, despite phenotypic differences in ttlearacteristics and
treatment responses of different insomnia subtyey are usually managed by

clinicians in the same way.

Unfortunately, lack of a clear consensus as to msemnia should be conceptualised
and defined has long hampered diagnosis and treatmeboth clinical and research
settings.>’ On the one hand, people with insomnia tend to ntepmadly similar
experiences with regard to sleep disturbance and ih@an impact on their daytime
functioning and this led to the development of sorektively broad and simple
definitions of insomnia. However, there can alsosignificant variation in terms of
peoples’ descriptions of the severity and duratdrtheir insomnia and how it has
developed over time. This suggests that insomnigeihiaps a more complex and
heterogeneous disorder than that depicted by bdweohitions and has driven the
development of alternative descriptions of insonthet acknowledge these phenotypic

differences.

These different approaches to conceptualising imsmrare reflected within the current
main diagnostic schedules that include criteriatieg) to sleep disorders, namely the
Diagnostic and Statistical Manual of Mental Disasjef" Edition (DSM-1V) & and the
International Classification of Sleep Disorderd® Edition (ICSD-2) (1). DSM-IV



adopts an inclusive approach with four major categofor insomnia diagnoses
including Primary Insomnia (See Table 1) which unids all persons reporting
difficulties associated with initiating or maintaig sleep for at least one month that are
not related to other diagnosable medical or psycbidisorders. This broad approach to
diagnosing insomnia has been criticised by spetialeep researchers and clinicians as
it groups together people with widely differing imsnia complaints’ By contrast the
ICSD-2 provides a more comprehensive classificat&ystem where insomnia
complaints of a primary nature can be split intdfedent insomnia subtypes, as
presented in Table 1, and overall includes apprateiy 40 categories of sleep disorder
that can have insomnia as a prominent complairgrd has been much debate over the
years regarding the utility of insomnia subtypesyéver, most sleep specialists would
argue that they are crucial to the continuing dgwelent of our understanding of

insomnia, and to the design of useful diagnosiitstand effective treatments protocols.
2,6,7

(INSERT TABLE 1 HERE)

The absence of clear standard definitions for inganhas led to the employment of
widely differing inclusion and exclusion criteri@rass the research literature and thus
has limited comparability of outcomes between stsdi® This has had implications for
epidemiological studies and those investigatingderacteristics and pathophysiology
of insomnia but has perhaps had most importanvaealkee to treatment research and in
turn helping clinicians make decisions about appade interventions for patients. In
clinical research the criteria employed to definsomnia can vary greatly from being
liberal and merely requiring the presence of asléisturbance, to strictly requiring
participants to meet all the criteria for insomagalaid out in one of the main diagnostic
schedules. The assessment procedures that areéouasdertain whether subjects meet
study criteria also vary considerably and can oftem levied as a potential
methodological limitation or weakness of insomrtizdges.’ It should also be noted that
although the terms primary insomnia and psycholthygical insomnia in fact refer to
two differing insomnia definitions, they are frequlg used interchangeably in the sleep
literature to describe people with a chronic ins@mcomplaint that is primary rather

than secondary to another condition.
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In order to try and address the issues around ingodhagnosis and classification, and
recognising the positive impact that the developnam use of Research Diagnostic
Criteria (RDC) had previously had in other areagp®ychiatric research and practice,
1011the American Academy of Sleep Medicine (AASM) fearan Insomnia RDC Task
Force to oversee the development of standard tefisi for currently recognized
insomnia disorders. The Task Force appointed an RD&k Group (RWG) to carry out
the tasks required to meet the three primary obestims of the RDC project which
were to: 1) Review the insomnia literature and hetee which of the current insomnia
diagnoses appear most reliable and valid regardiiedse diagnostic nosology in which
they originally appeared; 2) Derive standard RDE€ defining each of the subset of
insomnia diagnoses that have the greatest empiicdl consensual support; and 3)
Propose specific assessment methods/proceduretefdifying the presence/absence of

the RDC among the patients and study participantehich they are applied.

The findings of the RWG'’s review were published late 2004° and included
recommendedniversal RDC for insomnia, for use by all researchers rdigas of the
insomnia subtype in question, and RDC for a ranfiespecific insomnia subtypes
including Primary Insomnia, Psychophysiologicaldmsia, Idiopathic Insomnia and
Paradoxical Insomnia. These RDC incorporated elésnginboth DSM-IV and ICSD-2
criteria and sought to reinforce the importanceesbgnizing these subtypes in research
and clinical practice. The RWG’s report also laidt specific recommendations for
methods of assessment that should be utilised d8arehers to ascertain relevant RDC
when recruiting study samples. These included tise w©of clinical interviews,
polysomnography (PSG), and sleep diaries/logs. dditian, in order to assist with
ongoing revisions of the RDC, the RWG also mademenendations regarding the
types of descriptive information that researchdreutd consistently report in their
published studies. Researchers were also encourageassign applicable ICSD
insomnia subtype diagnoses to study participants mbet RDC for primary insomnia
as this would help determine the utility of ICSCbgpes over the more global primary

insomnia diagnosis.

The RWG hoped that their recommendations would den sas a starting point for

improving insomnia research and would discouragethén studies of poorly
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characterized insomnia samples that give littlégimsinto the pathology and treatment
needs of specific insomnia subtypes. It was alsmught that the RDC could help
standardise insomnia research and enable muchaegldbility and validity studies to
be carried out in futuré.Given that a number of years have passed singeuthiecation
of the RWG's findings and recommendations, wetfelt it may be timely to review the
extent to which they have impacted on insomniaaete with a specific focus on
research into psychological interventions for ina@n Accordingly, the present review
aimed to address the following:

Aim:

To identify the extent to which the recommendatiohighe RWG have impacted on
research into psychological treatments for insonsiige they were published in late
2004.

The review aimed to address the following specjtiestions:

Primary Questions

1. Which diagnostic criteria have researchers utiligedefine and describe their
participant samples and do they correspond toritexia recommended by the
RWG?

2. Have researchers employed the assessment metltodsmended by the RWG to
ascertain whether participants meet the diagnosteria employed?

3. Have researchers reported the descriptive and itatarg information relating to
sample recruitment and characteristics that the R&B@mmended they should
report?

Secondary Question

4. How do the treatment outcomes of the reviewed studompare to those found by
previous reviews and meta-analyses of researctpsychological interventions for
insomnia published prior to publication of the RRE insomnia?

12



Methods

Search Methods, Keywords, and Databases
The following electronic databases were searchettidputhor:

* The Cochrane Library: 2005 to January 2010
* Ovid Medline: 2005 to January 2010

« EMBASE: 2005 to January 2010

* PsycINFO: 2005 to January 2010

Duplicates were removed and searches were limibedhé English language. The
electronic search was supplemented by searchingefleeence sections of included
papers as well as those of other review papershaid-analyses published during the
period 2005 to January 2010.

The following terms were used to search the datshasleep initiation and maintenance
disorders’; ‘insomnia’; ‘psychological therapy’; ébhav* therapy’; ‘cognitive therapy’;
‘cognitive behav* therapy’; ‘pharmaco*’; ‘randomecontro* trial’; ‘random allocation’.

The results of these searches were combined wperegriate using AND.

Sdection Criteria

Articles identified by the search strategies emptbwere screened for relevance using
the following criteria:

Inclusion Criteria

» Studies incorporating a randomised design andrticatde a group who received
a cognitive behavioural intervention for insomnia

» Participants included should have a primary ins@naiisorder

» Studies of adult participants age 18 years and over

Exclusion Criteria

» Studies that do not incorporate a randomised design
» Studies including participants with secondary anodoid insomnia
» Studies where participants were under 18 yearg®f a

Search Results

13



The search of electronic databases yielded 335npally relevant articles after
duplicates were removed. A flowchart of the stuélestion process is presented in
Figure 1. Titles and abstracts were examined byattliteor and 15 studies of potential
relevance were identified and retrieved in fullttexrm. 9 of these were excluded after
screening as the studies had commenced prior topthmication of the RWG's
recommendations. With regard to the study by Wu esitbagues?® it refers to the
original ICSD from 1990%° and not ICSD-2 and included an 8 month follow-epiq.
As such it appears likely that this study too wasoeived and conducted prior to the
publication of the RDC for insomnia. However, thase no reference within the
published article as to when the data were collectethe manuscript submitted for
publication and so it was thought appropriate ficiusion in the review.

(INSERT FIGURE 1 HERE)

Sudy Evaluation

All studies that met criteria for inclusion in theview were evaluated using an
idiosyncratic tool developed by the researcher @&geendix A.2). This was based on
the various recommendations made by the RWG and deaggned to assess the

following:

* Which diagnostic criteria for insomnia were empldysy the researchers?

* Did the criteria employed correspond to the RDClfieomnia Disorder/Primary
Insomnia?

» Were relevant insomnia subtypes identified ancedéfitiated between?

* Were participants further categorised accordinth& pattern of their insomnia
problem, for example, having sleep onset or wakifter sleep difficulties?

* Which assessment procedures were employed to figgaarticipants who met
the criteria employed?

* Did the researchers report information about récremt methods descriptive
statistics relating to sleep measures and sampleacteristics as recommended
by the RWG?

The evaluation tool included eleven items relatingtwo subscales foAssessment
procedure (5 items) andnformation reporting (6 items). Each subscale had a maximum
score of 12 points thus allowing each study a jpess$otal score of 24 points. The study

evaluation process was completed by the authoraanddependent rater whom was a

qualified Clinical Psychologist who did not have extensive knowledge of insomnia
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research. Disagreements about ratings were minanal were resolved through

discussion until agreement was achieved.

With regard to evaluating the diagnostic critemapéoyed, it was assumed that where a
study made reference to one of the existing didgneystems, such as DSM-IV or
ICSD-2, that all of the criteria these encompasseveelhered to even if they were not
specifically detailed within the study text. Anydiiibnal criteria listed were also taken
into account when judging whether or not the adatemployed within a study met the

RDC for Insomnia, Primary Insomnia or a primaryoimsia subtype.

In order to evaluate the treatment outcomes repdrtethe studies effect sizes were
calculated to indicate the magnitude of the diffiess between groups on the primary
outcome measures adopted in each study. Effect sieee calculated as Cohents®’
and were based on reported group means and potdedasd deviations for the
psychological treatment groups and relevant cordrgblacebo groups in each study.
This was with the exception of the study by Zavesiand colleagues’® which

incorporated a clinical comparison group that ree@iCBTi plus medication.

Results

Description of the Studies and Samples

Table 2 summarises the main features of the 6 edusilected for inclusion in this
review. * 2% 22" For each study it shows; the sample size, insondi@nosis,
diagnostic criteria employed, assessment proceduses, treatment type, treatment
duration, longest follow-up period, outcome measwmployed, and a summary of the
main findings. The main sleep diagnoses used taritbes the study samples were
chronic and/or primary insomnia. A total of 548tmapants took part in the studies with
284 receiving a psychological treatment intervemfar insomnia either singly (n = 256)
or in combination with medication (n = 28). For therposes of comparison with the
psychological intervention groups half of the sasdincorporated a waiting list control
group, two had placebo groups of which one waseatio medicatiof?, and the other a
sham biofeedback treatmént,and two others compared CBTi with CBTi plus

medication!® ?*
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Five of the studies employed a form of CBTi aseatiment interventioft’ *?’ The
remaining study claimed to employ a CBTi interventbut the treatment components
listed were all behavioural and did not includeritige therapy** The most commonly
employed treatment components were Stimulus Confnol= 6), Sleep Hygiene
Education (n = 6), Cognitive Therapy (n = 5), Sléggstriction (n = 5) and Relaxation
(n = 3). The majority of studies (n = 5) relied sleep diary data as a primary outcome
measure and 2 also utilised PSG data. Primary diepervariables derived from these
assessment methods were sleep onset latency (8GL), total sleep time (TST) (n =
5), sleep efficiency (SE) (n = 5), wake time afségep onset (WASO) (n = 4), sleep
quality (SQ) (n = 3) and number of nocturnal awakgs (NWAK) (n = 2). Three
studies included insomnia severity ratings as angmy outcome variabf: 2% %’
Secondary outcomes included measures of insomué&ige sleep quality, beliefs and
attitudes about sleep and pre-sleep arousal. Haleostudies collected follow-up data

with the follow-up periods ranging from 4 weeks8tanonths!> 2%/

Evaluation of the Diagnostic Criteria Employed

All of the studies reviewed provided details of thrggeria that had been used to identify
participants with insomnia. Table 2 shows thatball one of the studies made specific
reference to one of the existing nosologies foonmsia diagnosis. Three studies made
use of either DSM-IV or DSM-IV-TR criterid™ *?®with one of these also using ICSD
criteria. > One study incorporated ICSD-2 criteffaand only one of those reviewed
explicitly employed the RDC for Insomnia Disorderrscommended by the RWGIn
addition to referring to the diagnostic systemd Haa guided the criteria employed, five
of the studies listed additional idiosyncratic uibn and/or exclusion criteria that had

been used to assess potential participarts’*2%%’

Three of the studies reviewed reported criteria toarespond to the RDC for Insomnia

Disorder, % 26 27

with one of these meeting both the RDC for Ins@mhisorder and
Primary Insomni&’ The other three studies only partially met thesteria,'> > *with
two not making specific reference to criterion Btheé RDC for Insomnia Disorder
which refers to establishing that the sleep diffies reported occur despite adequate

opportunity and circumstances for slé&g” The remaining study met only criterion A
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which refers to individuals reporting difficultyitrating or maintaining sleef.Indeed it
could be argued that this study should not have leguded in the review due to the
minimal inclusion criteria it employed. However, the study authors’ had outlined the
study as an examination of an intervention for ms@ and drew conclusions about the
efficacy of the treatment in relation to insomniayas felt that a case could be made for
including the study in the current review.

Evaluation of the Assessment Procedures Employed

Each of the studies reviewed outlined details @&f éissessment methods employed to
ascertain whether potential participants met thédtinclusion criteria. Table 2 shows
the type of assessment procedures used by each dthd majority of the studies
included clinical interviews (n = 5) and sleep diar(n = 4) in their assessment
procedures and two recorded PSG data to validatigipant inclusiorf*?* Those two
studies also made use of self-report questionnagksding to aspects of sleep and

psychological well-being in order to assess incnsind exclusion criteria.

Table 3 shows the ratings for each of the studrethe items in the evaluation tool that
relate to the assessment procedures they repdrtgdl assessment procedure rating
scores for the studies ranged from O to 8 pointh wo study incorporating all of the
assessment procedures recommended by the RWGn lbeaeen from Table 3 that
whilst five of the studies conducted clinical intews with participants$>#242°27only
one indicated that independent interviewers hadh hesed and it did not assess inter-
rater reliability*> Two of the studies assessed potential participasitty PSG data. Of
note, one study collected PSG data at baselinéfagment but did not report collecting
it in the initial assessment process.In addition, no information was reported to
indicate whether or not any potential participantse excluded as a result of the PSG
data recorded at baseline.

Evaluation of the Descriptive Information Reported

Each of the studies were rated on the informatteey treported with regard to their

recruitment methods and descriptive data relatiogsleep variables and sample
characteristics. Table 3 includes the rating scoegach of the studies and shows that

the total information reporting scores ranged frérto 12 points with only one study
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reporting all of the information recommended by R&VG?® Four of the studies
provided clear information on the procedures thiowdpich participants were actually
recruited?® #* ?° ?’and every study indicated whether participants tweh clinical or
volunteer type participants. All of the studiesadpd appropriate descriptive data on
the sleep measures they employed but the picturelation to insomnia duration and
frequency was poorer with only three studies reépgrtiata for duration*2° and just
one reporting frequency dataNone of the studies which collected both objectine
subjective measures of sleep reported data onegisocies between subjective and

objective measures of sleep variables.

Treatment Outcomes

As a secondary area of enquiry for the currentesgweach of the studies was reviewed
in relation to reported treatment outcomes. Thenrfiadings are summarised in Table 2
and shall not be repeated here. Effect sizes wailated for each of the studies on

reported sleep parameters at post-treatment ard ttega are presented in Table 4.

It can be seen from Table 4 that all of the studEseved either medium or large effect
sizes on SOL with the exception of one that did fmdl significant between group
differences on any of the sleep parameters meadufieto of the three studies which
measured WASO as a primary outcome measure foudilmeeffect size&"?* whilst
the other study did not find any differences ors tiieasuré’ Only two studies reported
data relating to NWAK but each found differencesattlequated to medium effect
sizes’®?’ The two studies which used PSG as an outcomeumeashieved medium to
large effect sizes on TST?* whilst two that used subjective measures repootesi
small effect sizes on this sleep variaffté’ With regard to SE, three of the studies found
differences which correspond to large effect st2é$?° and two others found small
effect sizes>?’ Table 2 shows that all three of the studies wiicorporated a follow-
up period reported that the gains found in theirTCBroups at post-treatment had

largely been maintained at follow-tp 2% 2/
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Discussion

A systematic review of six studies was conductedigeess the extent to which the
recommendations of the American Academy of Sleeplidiiee’s Research Diagnostic
Criteria Work Group® have impacted on research into psychological rireats for
insomnia since they were published in late 2004ecBipally, the review aimed to
identify whether researchers had implemented thegndistic criteria, assessment

methods and information reporting practices reconded by the RWG.

With regard to the first of these areas, the resalficate that whilst most of the studies
reviewed made use of existing diagnostic schedidesnsomnia diagnosis, only one
made reference to and incorporated the recommeR@¥gl for Primary Insomnia and
only two other studies employed criteria that weomsidered to correspond to the
universal RDC for Insomnia Disorder. The broadlglusive DSM-IV criteria for
primary insomnia were the most commonly employedi there was no reference in any
of the studies to primary insomnia subtypes or gidgimese to differentiate amongst
participants. There was also common use of idiasyiac additional inclusion and
exclusion criteria across the studies and this wizenbined with the use of the different
diagnostic schedules meant that no two studiesmraglidentical criteria to define their
samples even though they were largely purportingetstudying participants with the
same type of sleep complaint. Overall, the findingth regard to the use of appropriate
diagnostic criteria and identification of insomrsabtypes among samples of people
with primary insomnia, suggest that the recommeadatof the RWG have had only a

minimal impact thus far.

The results in relation to the second area of egoguere similarly varied with wide use
of clinical interviews and sleep diaries to asspstential participants but no study
incorporating all of the various assessment proesdrecommended by the RWG. In
addition, there was little indication that independ interviewers or techniques for
monitoring interviewer reliability had been empldy@ the studies reviewed. Only two
studies made use of PSG data to screen potentiadipants and it may be that this is
due to the fact that this is a method of assessthahis time consuming, impractical in

terms of available resources and organisationalireepents and relatively costly to
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employ. Again these findings suggest that as yetéhommendations of the RWG have
not had a noticeable effect on this area of insamesearch.

The level of descriptive information relating tongale recruitment and characteristics
reported within the reviewed studies might alsesben as disappointing with only one
study reporting all of the information recommendydhe RWG and another falling just
short of this. Encouragingly all of the studiesaeed appropriate descriptive data on
the measures they employed but the lack of datmsgmmnia duration and frequency
reflects the lack of attention to the inclusion garticipants with different insomnia
subtypes. This is an important omission by theaesders as duration and frequency of
insomnia is a key factor in distinguishing betweliopathic Insomnia (Idl) and
Psychophysiological Insomnia (PI) which are quiféedent in phenotype and thought to
respond differently to psychological treatments.séish the inclusion of people with IdI
in investigations of CBTi will potentially have &gative affect on outcomes. Similarly,
it is not clear from the details reported whethewse who may have had Paradoxical
Insomnia were screened for and excluded from thdiest reviewed. Generally the
findings from this section of the review would aladicate that the recommendations of
the RWG have yet to make the desired impact omebearch literature.

Comparison of treatment outcomes

The secondary aim of the current review was to @mpthe reported treatment
outcomes with those found by previously publishestiaws and meta-analyses of
psychological interventions for insomnia. Howewas,the current review unexpectedly
includes a much smaller number of studies than leh expected this limits the
validity of such a comparison. Secondly, the effazes reported by the studies in the
current review are highly variable across eacthefdleep parameters measured and this
too makes comparison both difficult and limitedénms of its validity. Any comparison
is further complicated by the variability in thetoome measures employed and the
mixture of CBTi components that were delivered asrdifferent studies and also the
mode via which they were delivered i.e. by a clamc self-help material or via the
internet or television. Consequently, and in viefnthe fact that this was a secondary
aim of the current review, it is perhaps appropri@t make only a general comparison

between the main outcomes reported and previouswedindings. A recently published
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review of the evidence for treatments of chronsomnia provides an appropriate and
convenient comparisafi. This paper sought to provide a comprehensive sisses of
the efficacy of both benzodiazepine receptor agen{8ZRAs) and psychological
interventions for insomnia and is based on allvah meta-analyses and randomised
controlled trials published up to 2006. Of notas thaper reviewed one of the studies

that is also included in the current revi&w.

The results of the current review show that altiotigere was notable variation in
outcomes, several of the studies found CBTi to thectve in achieving medium to
large effect sizes across the variables measurextidition, the studies that incorporated
a follow-up period all reported that these gaingemargely maintained at follow-up.
This is in line with the findings of Riemann andlize ?°review which concluded that it
was clear that patients derive benefits from pshadical interventions for insomnia in
both the short and long-term and that gains achigigthis mode of treatment can even
appear to increase over time. They also found eciehat strongly suggested that
BZRAs and psychological interventions are comparaddfective during periods of
active treatment but that CBTi can confer longstitey benefits. This is reflected by the
findings of studies in the current review that camgal CBTi with medication. Overall, it
could be said that although highly variable, theatment outcomes reported by the
studies in the current review are broadly in linghwthat found previously in the

insomnia treatment literature.

Limitations

The main limitation of this review is the unexpetije small number of studies it
includes. This was due to a lack of appropriatelisgibeing published since 2005 and
this perhaps reflects the length of time and lefedffort that it takes to get randomised
studies through from conceptualization and desigtompletion and publication. This is
evidenced by the number of studies that were puddisvithin the five years since the
RWG’s recommendations but had to be excluded duthew data collection having
commenced before 2005. Accordingly, it may be tihat timing of this review was
somewhat premature and were it to be repeatedfémvgears time a different picture
might emerge. Had the review employed broader @wotu criteria, including non-

randomised study designs, this too may have resudtdifferent findings.

21



Conclusions and implications

Despite the limitations of the current review, tfaet that only one of the studies
reviewed made any reference to the recommended &0Gone made use of insomnia
subtypes must be seen as concerning. Likewise, neghard to the overall aim of the
current review, it would seem reasonable to coreltitat on the basis of the studies
reviewed, the recommendations of the AASM’'s RWGehhad only a minimal impact
on research into psychological interventions fasomnia. This could be seen as an
indication that the RWG'’s hopes that their recomdagtions would be seen as a starting
point for improving insomnia research, and wouldcdurage further studies of poorly
characterized insomnia samples, have not been ribt avpositive response from
insomnia researchers. Indeed, the findings wouldjgest that research into
psychological interventions for insomnia may cowéinto be dogged by issues of
validity and comparability in the future due to tlmmgoing lack of the use of
standardised definitions, diagnostic criteria asgeasment procedures. It can clearly be
seen from even the small number of studies revidveed that the failure to make use of
these is associated with significant variabilitytieatment outcomes and the inability to

make any meaningful comparisons between differtenlies.

The issue of researchers not differentiating betwdiferent insomnia subtypes is also
in this author’'s mind a particularly important oae the research evidence about the
effectiveness of treatments for insomnia will coog to be questionable if researchers
continue to ignore the fact that they are likelgrogting participants who suffer from
variants of insomnia that are quite different imie of their characteristics and response
to psychological treatments. This of course als®ihgplications for clinical practice as
unless robust research is carried out to clearlydat® these insomnia subtypes,
clinicians will continue to manage many patientssamnia complaints from a largely
misinformed viewpoint and will be unable to provithem with advice and interventions

that will be helpful to them.

Recommendations
In light of the above issues and given the appacergoing wide use of different

diagnostic schedules, definitions of insomnia aredhods for assessing these, it would
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perhaps be useful if a standardised proceduralkéibeevere to be devised to guide
researchers in appropriate insomnia diagnosis a@search protocols. This could
incorporate the recommendations of the RWG andratlevant information and could
be referred to easily in research articles as lgaguded researchers in devising and
conducting their studies. If it were freely avalialand easily accessible via the internet
this might also encourage its use. Incorporatingetbing like this, or reference to its
availability, within future revisions of the mainagnostic nosologies could also be
helpful to researchers and clinicians alike. Indithis would hopefully help to address
many of the issues discussed and standardise h&mmimia research is planned and
conducted thus allowing greater validity of treatitneutcomes and comparisons across
studies in future.

It would seem appropriate that established reseescéind research groups working in
the field of insomnia research should lead the iagontinuing to strive to implement
the recommendations of the RWG in their researgtiiss$. This particularly applies to
those researchers who contributed to the developofethe RDC for Insomnia as if
they do not make use of these it will be ever hatdeonvince others to do so. Finally,
given the possibly premature timing of this reviemd the importance of the subject
matter to insomnia research, it is recommendedittgt repeated in 3 to 5 years time to
ascertain whether the RWG’s recommendations haadl\fibegun to have an impact on

research practices.

23



References

. American Academy of Sleep Medicine. The InternaldDlassification of Sleep
Disorders (3 Edition). 2005, American Academy of Sleep Mediciéestchester,
IL.

. Ohayon, M.M. Epidemiology of insomnia: what we knand what we still need to
learn. Sleep Med Rev, 2002, 6: 97-111.

. Leger D, Guilleminault C, Bader G et al. Medicatiaocio-professional impact of
insomnia. Sleep 2002; 25: 625-629

4. Stoller MK. Economic effects of insomnia. Clin THeE94; 16: 873-897
5. Harvey, AG. Insomnia: Symptom or diagnosis? CligdPsl Rev, 2001, 21: 1037-

1059.

. Reynolds, CF., Kupfer, DJ., Buysse, DJ., et al.tgibg DSM-11I-R Primary
Insomnia. A Literature review by the DSM IV Work @aip on Sleep Disorders. Am
J Psychiatry, 1991, 148, 432-438

. Buysse, DJ., Reynolds, CF., Kupfer, DJ. Et al. &Hef diagnosis on treatment
recommendations in chronic insomnia — A report ftbemn APA/NIMH DSM-1V
field trial. Sleep, 1997, 20, 542-552.

. American Psychiatric Association. Diagnostic anattiStical Manual of Mental
Disorders (¥ edition). American Psychiatric Association, Wasfton DC, 1994.

. Edinger, J.D., Bonnet, M.H., Booztin, R.R. et aérbation of research diagnostic
criteria for insomnia: Report of an American Acagenh Sleep Medicine Work
Group. Sleep, 2004, 27: 1567-1596.

10. Feighner JP, Robins E, Guze SB, Woodruff RA, Jindkur G, Munoz R.

Diagnsotic criteria for use in psychiatric researsith Gen Psychiatyr. 1972,
26:P57-63.

11.Spitzer R, Endicott J, Robins E. Research diagnasiteria: rationale and

reliability. Arch Gen Psychiatry. 1978, 35:773-82.

12.Dixon, S., Morgan, K., Mathers, N., Thompson, JyEay, M. Impact of cognitive

behaviour therapy on health-related quality of ifeong adult hypnotic users with
chronic insomnia. Beh Sleep Med, 2006, 4: 71-84.

13.Germain, A., Moul, DE., Franzen, PL. et al. Effeats brief behavioural treatment

for late-life insomnia: Preliminary findings. J €I5leep Med, 2006, 2: 403-6.
24



14.Sivertsen B, Omvik, S, Pallesen, S. et al., (20@@gnitive-behavioral therapy vs
Zopiclone for treatment of chronic primary insommablder adults: A randomized
control trial. JAMA, 2006, 295: 2851-8.

15.Wu R. Bao J. Zhang C. Deng J. Long C. Comparisasiedp condition and sleep-
related psychological activity after cognitive-betoa and pharmacological therapy
for chronic insomnia. Psychother Psychosom, 208&,20-8.

16. American Sleep Disorders Association Internatid@laksification of Sleep
Disorders. Rochester, MN: American Sleep Disordessociation; 1990.

17.Cohen, J. Statistical power analysis for the behasail sciences. Academic Press,
New York, 1988 (second edition).

18.Edinger, J.D., Wohlgemuth, W.K., Radtke, R.A., @udh, C.J. & Carney, C.E.
Dose-response effects of cognitive-behavioral insartherapy: A randomized
clinical trial. Sleep, 2007, 30: 203-12.

19.Espie, C.A., MacMahon, K.M.A, Kelly, H.L et al. Rdomized clinical effectiveness
trial of nurse-administered small-group cognitiwdaviour therapy for persistent
insomnia in general practice. Sleep, 2007, 30: 534i-

20.Belleville G, Guay B, Guay C, Morin, CM.. Hypnotigper with or without self-help
treatment of insomnia: A randomized clinical trialConsult Psychol, 2007, 75:
325-335.

21. Soeffing JP, Lichstein KL, Nau SD et al. Psychotagireatment of insomnia in
hypnotic-dependant older adults. Sleep Med, 200869-71.

22.0’Connor K, Marchand A, Brousseau L et al. Cogmithehavioural,
pharmacological and psychosocial predictors of@ut during tapered
discontinuation of benzodiazepine. Clin PsycholdRsyher, 2008, 15: 1-14.

23.0mvik S, Sivertsen B, Pallesen S, Bjorvtan B, HaWK, Nordhus IH. Daytime
functioning in older adults patients suffering frahronic insomnia: Treatment
outcome in a randomized controlled trial compa@RBJT with Zopiclone. Beh Res
Ther, 2008, 46: 623-41

24.Zavesicka L, Brunovsky M, Horacek J et al. Trazadionproves the results of
cognitive behaviour therapy of  primary insomnianon-depressed patients.
Neuroendocrinology Letters, 2008, 29: 895-901.

25



25.Van Straten A, Cuijpers P, Smit F, Spermon M, Vekok Self-help treatment for
insomnia through television and book: A randomiizead. Pat Educat Counsel,
2009, 74: 29-34.

26. Ritterband LM, Thorndike FP, Gonder-Frederick Li#fak (2009). Efficacy of an
internet-based behavioral intervention for adulithwisomnia. Arch Gen Psychiat,
2009, 66: 692-8.

27.Vincent N, Lewycky S. Logging on for better sle®ELT of the effectiveness of
online treatment for insomnia. Sleep, 2009, 32:-8957

28.Morin CM, Vallieres A, Guay B et al. Cognitive befaral therapy, singly and
combined with medication, for persistent insom#aandomized controlled trial.
JAMA, 2009, 301: 2005-2015.

29.Riemann D, Perlis ML. The treatments of chroniomsia: A review of
benzodiazepine receptor agonists and psychologimhbehavioral therapies. Sleep
Med Rev, 2009, 13:205-214.

26



Tablel: Criteria for the Diagnosis of primary Insomnia

DSM-1V Diagnostic Criteria for Insomnia ICSD-2 Diagnostic Criteria for Insomnia
* The predominant symptom is difficulty initiating or » A complaint of difficulty initiating sleep, difficlly maintaining sleep, or
maintaining sleep, or non-restorative sleep, fdeast 1 waking up too early, or sleep that is chronicaliyestorative or poor in
month. quality.
e The sleep disturbance (or associated daytime ftigauses * The sleep difficulty occurs despite adequate opitst for sleep.

clinically significant distress or impairment incsal,

occupational, or other important areas of functigni » At least one of the following forms of daytime inmpaent related to the

nighttime sleep difficulty is reported:

» The sleep disturbance does not occur exclusivainguahe o Fatigue or malaise
course of narcolepsy, breathing-related sleep digsor . . . .
. : . : 0 Attention, concentration, or memory impairment
circadian rhythm disorder or a parasomnia.
0 Adverse impact on school, work or social activities
* The disturbance dogs not occur equuswely du_ljnaagcburse o Mood disturbance or irritability
of another mental disorder (e.g. major depressserder,
generalised anxiety disorder, a delirium). o Daytime sleepiness
« The disturbance is not due to the direct effects sfibstance 0 Lackof energy or motivation
(e.g. drug abuse, medication) or a general medaradition. o Driving errors
0 Tension, headaches or gastrointestinal symptoms
0 Excessive worries about sleep loss
Psychophysiological Insomnia Idiopathic Insomnia Paradoxical Insomnia

association

Disorder of somatisized tension | A life-long inability to
and learned sleep-preventing obtain adequate sleep.

Experiencing insomnia without
objective evidence of any sleep
disturbance.
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Table 2: Study characteristics and main findings

Study & Sleep Diagnosis & Assessment Trgratment
Sample Diagnostic Procedures ype, Outcome Measures Summary of Main Findings
. . Duration &
Size Criteria Employed Used
Follow-up
Wu et al. Primary: PSG &
(2006), 15 sleep diary data of At the end of treatment subjective SOL, SE and TST were
SOL, SE& TST better in the Medication only group than the CBTi only group.
CBTi (n Chronic/Primary CBTi At 3-mth follow-up subjective and objective SOL, SE and
=19); Meds | insomnia Clinical Interview (CT.SC, SR Secondary: Pre- TST were better in the CBTi group than in both the PCT and
(n=17); X3 SHIé) "7 | sleep Arousal Scale | Combined group. At 8mth follow-up the CBTi group showed
CBTi + DSM-IV & (PSAS), a steady sleep state whilst the medication only and
Meds ICSD-1 8 wk: 8 mo Dysfunctional Beliefs | Combined group were gradually returning to the pre-
Combined ' & Attitudes About treatment condition. The CBTi group showed significantly
(n=18); Sleep Scale (DBAS), | better improvement at follow-up on the PSAS, DBAS & PSQI.
Placebo ( = Pittsburgh Sleep
17) Quality Index (PSQI)
Clinical Interview
Soeffing et Primary: Sleep diary
al. (2008), Hypnotic- PSG Behavioural measures of SOL,
2 dependant older T SC NWAK, WASO, TST, | The CBTi group reported significantly better self-report
adults with Chronic | Sleep diaries erapy (SC, SE & SQ measures of SOL, WASO and SE at post-treatment. No
Coo - SHE, Rel) o . _
CBTi(n= Insomnia significant differences found on measures of daytime
20); Self-report 8 wk: No EU Secondary: Self- function.
Placebo (n ICSD-2 questionnaires of ' report daytime
=27) daytime function function data
Zavesicka Clinical Interview
et al. CBTi (SR: Primary: PSG data of
(2008), 24 Chronic | . PSG SC SHE ’CT_ TST, SOL, WASO & | Both groups reported significant post-treatment
ronic Insomnia anc;I Rel) " | SE, Insomnia improvements in PSG measured SOL, SE and TST and self-
CBTi(n= DSM-IV Sleep diaries Severity Index (I1SI), reported insomnia severity and daytime sleepiness. No
10); CBT + 8wk No FU Epworth Sleepiness | significant between group differences were found.
Meds (n = Self-report ’ Scale (ESS)
10) guestionnaires
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Secondary: PSG
measured sleep
architecture

Van Straten

Primary: Sleep diary

Subjects with sleep . Self-help
etal. 25 problems _Brlef t_elephone CBTi (Sleep data of TST, SOL, Both groups improved significantly with respect to TST, SOL
(2009), interview to - SE, SQ S
_ establish Education, & SE but there were no significant between group

. Age 18+, Lying . . . SHE, SR, . differences. The treatment group reported significantly better
CBTi(n= ; inclusion criteria Secondary: Use of ; )
126): WL awake at night for SC, Rel and sleep meds. Slee improvements on Sleep Quality, SEF and DBAS.

' _ | >30 mins x 3 per CT) p medas, P
Control (n = wk for >= 1mth Evaluation Form
121) - 6wk: No EU (SEF), DBAS
Ritterband CBTi via Primary: I1SI, Sleep
et al. Clinical Interview Internet (SR, | diary data of WASO | The CBTi group showed statistically and clinically significant
(2009), *° Primary insomnia SC, SHE, CT | & SOL improvement post-treatment on I1SI whereas the control

y Sleep diaries & Relapse group did not show change. The gains were maintained at
CBTi(n= DSM-IV-TR P prevention) Secondary: SE, TST, | 6mth follow-up. The CBTi group also showed significant
22); WL NWAK, Time in bed, | improvements in WASO and SE at post-treatment.
Control (n = 9wk; 6mth Feeling restored &
23). Soundness of Sleep.
Online cpri | Frimary: Sleep diary
Vincent & (SHE, sC ata of SQ. :
Lewvek SR e SOL, SE, NOW &
27 inical Interview S ; ISI, Multi- e treatment group showed significant improvements in
(2003(3) y Clinical Intervi elaxation. | WASO; ISI, Multi Th howed significant i in SQ
' Chronic Insomnia CT & Slee’ Dimensional Fatigue | and ISI at post-treatment which were maintained at 4wk
CBTi (n = Sleep diaries meds P Inventory (MFI) follow-up. They also showed significant improvement in
509): WL AASM RDC taperin General Fatigue at post-treatment. Significant changes on
COI’,III’0| (n= pering. Secondary: DBAS, PSAS and DBAS were also reported.
B ) Clinical Global
59) 5wk; 4wk
Improvement Scale
(Cah

Key:

DSM-1V: Diagnostic and Statistical Manual of Mental Disorders 4" edition; DSM-1V: Diagnostic and Statistical Manual of Mental Disorders 4™ Edition - Text Revision; ICSD-1:
International Classification of Sleep Disorders - 1% Edition; ICSD-2: International Classification of Sleep Disorders - 2nd Edition; PSG: Polysomnography; CBTi: Cognitive
Behaviour Therapy for Insomnia; CT: Cognitive Therapy; SC: Stimulus control; SR: Sleep restriction; SHE: Sleep hygiene education; Rel: Relaxation; SOL: Sleep onset latency;
NWAK: Number of wakenings; WASO: Wake time after sleep onset; TST: Total sleep time; SE: Sleep efficiency; SQ: Sleep Quality.
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Table 3: Assessment procedure and information repding ratings for each study

Assessment Information Total
Study ltem 1 ltem 2 Iltem 3 Item 4 ltem5 | Procedure | Item 6 Item 7 Item 8 ltem9 | Item 10| Item 11| Reporting Score
Score Score
Wu et al.
(2006) 2 2 0 0 0 4/12 2 2 2 0 0 0 6/12 10/24
Soeffing et
al. (2008) 4 0 0 2 2 8/12 2 2 2 0 0 0 6/12 14/24
Zavesicka
et al. 2 0 0 2 2 6/12 0 2 2 2 0 0 6/12 10/24
(2008)
van
Straten et 0 0 0 0 0 0/12 2 2 2 2 0 2 10/12 10/24
al. (2009)
Ritterband
et al. 4 0 0 0 2 6/12 2 2 2 2 2 2 12/12 18/24
(2009)
Vincent &
Lewycky 4 0 0 0 2 6/12 0 2 2 0 0 2 6/12 12/24
(2009)
Key:
Iltem 1. Was a clinical interview used? Yes (2 points) Npdnts) Structured or Semi-structured (2pts)  dredtired or Don’t Know (Opts)
Iltem 2. Were independent interviewers used? Yes (2 points No (0 points)
Item 3. Was inter-rater reliability checked? Yes (2 pgint No (0 points)
Iltem 4. Were Polysomnography data collected? Yes (2 gpint No (0 points)
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Item 5.

Item 6.

Item 7.

Item 8.

Item 9.

Item 10.

Item 11.

Were Sleep Diary/Log data collected? Yes (2 gint No (0 points)

Recruitment methods employed Yes (2 points) Npaidts)

Types of individuals enrolled i.e. clinical or valeer participants? Yes (2 points) No (0 points)

Means, std deviations and ranges of sleep measige$ST, SOL, WASO, SE? Yes (2 points) Partigllpoint) No (0 points)
Means, std deviations and distribution of insonthigation? Yes (2 points) Partially (1 point) Nopoints)

Means and distribution of insomnia frequency? {Legoints) Partially (1 point) No (0 points)

Means and std deviations of discrepancies betwagjedive estimates and objective measures of stegsures? Yes (2 points) Partially (1 point)

Not Applicable (2 points)
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Table 4: Standardised effect sizes of Cognitive Baktiour Therapy for Insomnia on sleep parameters apost-treatment

0 Variabl Wu et al. Soeffing et al. Zavesicka etal. | van Straten et al. | Ritterband et al. Vincent &
utcome Variable (2006) (2008) (2008) (2009) (2009) Lewycky (2009)
Sleep Onset " N i

Latency 1.31 0.55 0.92 0.10 0.99 0.50
Wake After Sleep i 053 0.59* i 013
Onset

Number of . . . . 0.71 0.68
Awakenings

Total Sleep Time 1.01* - 0.57* -0.15 0.41 0.24
Sleep Efficiency 0.49* 0.89 0.91* 0.00 1.23 0.23

*As measured by PSG

Note: Effect sizes for the Zavesicka et al.(20@8)g relate to within group and not between groiffeinces as the comparison group in the studsived

CBTi + medication
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Potentially relevant papers
identified by electronic database
search n = 335

Studies excluded on basis of
title and abstract n = 320

Total full text obtained and screendd
n=15

Studies excluded as data was collected prior|to
the publication of the AASM Research
Diagnostic Criteria in 2004 n =9
Dixon et al. (2006)

Germain et al. (2006)

Sivertsen et al. (2006)

Edinger et al. (2007)

Espie et al. (2007)

Suitable studies n = 6 Belleville et al. (2007)

O’Connor et al. (2008)

Omvik et al. (2008)

Morin et al. (2009)

Potentially relevant papers
identified by grey literature search
and screened n =0

Total studies included in
systematic review n = 6

Figure 1: Summary of literature search yield and sidy inclusion/exclusion process
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Abstract

Further research into identifying the mechanisna tinderlie the development and
maintenance of insomnia and its different subtypesequired. Neurobiological
motivational systems are thought to mediate ouesgpces of negative and positive
affect and are implicated in the etiology of pswythc disorders, but their role in
insomnia is unknown. The present study aimed topeomself-reported sensitivity to
these systems across Psychophysiological InsorRhiad Idiopathic Insomnia (Idl).
Sixty one adults with Pl (n = 20) and Idl (n = 2@nd Good Sleepers (n = 21),
completed measures of sleep characteristics, Bednalilnhibition Sensitivity (BIS),
Behavioural Activation Sensitivity (BAS), Sleep &ft, Depression and Anxiety. As
predicted the Pl group reported significantly gee&1S sensitivity compared with the
Idl and GS groups. However, no significant differes were found between groups on
BAS sensitivity. Post-hoc analysis revealed sigatfit differences between the
insomnia groups on sleep effort when age was imdwb a covariate. Depression and
anxiety did not moderate the relationships betwienother outcome variables. The
findings support the notion that Pl is associatéti & specific tendency toward threat
sensitivity, a tendency absent in Idl. This is a¢stest with contemporary thinking on
Pl that this group exhibits greater vulnerability stress-related sleep disturbance,
whereas Idl is a more stable insomnia subtype thay be less reactive to
circumstances. Accordingly, this suggests thatediifit psychological treatment
approaches are indicated for these subtypes witbdRiiring re-conditioning forms of
CBT and IdI requiring a more acceptance based aphro

Keywords. Insomnia, Psychophysiologic Insomnia, Idiopatimsomnia, Behavioural
Inhibition System, Behavioural Activation Systengep Effort
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INTRODUCTION

Insomnia is the most prevalent disorder of sleapisithought to affect from 6-38% of
adults (Ohayon, 2002). However, it is a poorly ustleod condition and is frequently
viewed by clinicians as merely a symptom of othercalled ‘primary’ health
disorders rather than a clinical disorder in itsnovight. Consequently, insomnia
symptoms can often go untreated in favour of tamgethe ‘primary’ disorder (Harvey,
2001). In addition, despite differences in the knoeharacteristics and apparent
treatability of different insomnia subtypes, theg asually managed in the same way.
The International Classification of Sleep Disordefd Edition (ICSD-2), (American
Academy of Sleep Medicine, 2005) lists diagnostiteda for 3 primary insomnia
subtypes; Psychophysiological Insomnia, Idiopathic Insomnia and Paradoxical
Insomnia. The present study aimed to investigate the fastl second of these

subtypes.

Research into the psychological mechanisms that roayimplicated in the
development and maintenance of insomnia has résuit@ number of explanatory
models being put forward (Perlis et al., 2005). udgr (2002) proposed a cognitive
model of primary insomnia which focussed on proessthat might maintain the
disorder rather than be the cause of it. The medggests that excessive worry and
anxiety about sleep and the consequences of nédngetnough sleep leads to
cognitive arousal, emotional distress and seledtivention toward both internal and
external sleep-related threat stimuli. This in teads to the development of
dysfunctional perceptions and beliefs about sleepd aengagement in
counterproductive safety behaviours that servenfzee sleep and thus perpetuate the

sleep difficulty.

The neurocognitive model of insomnia developed égli®et al., (1997) is based on a
behavioural concept of insomnia and suggests thaine insomnia is primarily a
central nervous system disorder relating to behaaio factors and classical
conditioning. Whilst this model acknowledges thaigmitive processes such as
rumination and worry may prolong wakefulness, iteslonot see them as being

responsible for the individual's inability to iratie or maintain sleep. Instead the

36



neurocognitive model posits that conditioned somatognitive and cortical arousal
underlie chronic insomnia and that cortical arousedrferes with sleep via heightened
sensory and information processing and increased-term memory (Perlis et al.,
2005). Similar to Harvey's (2002) cognitive moddiet neurocognitive model
implicates the possible role of attention bias tavsalient sleep-related stimuli and

threat cues in the development and maintenanaesofrinia.

The cognitive and neurocognitive models of insormamia two of several that frame
insomnia as a disorder of hyperarousal of cognitwel/or physiological systems
within the individual (Perlis et al, 2005). Convelss Espie’s (2002) Psychobiological
Inhibition Model proposes that it is disruption tbe physiological, cognitive,

affective, and behavioural processes which normalhibit wakefulness and thus
allow sleep to come which underlies the developroéiisomnia. Within this concept

the failure to inhibit wakefulness through de-a@duis attributed to an inability to

sleep drawing the individual to pay attention tosaally automatic process and trying
to exert control over it. This process has the temded effect of serving only to
sustain wakefulness and for some over time leattinge cognitive and behavioural

patterns that characterise and maintain insomnia.

More recently the psychobiological inhibition mod#l insomnia was extended by
Espie and colleagues to form their Attention-Ini@mEffort (A-1-E) Pathway Model

of Psychophysiologic Insomnia (PI) (Espie et aD0®). Like the psychobiological
inhibition model the A-I-E model posits that theegh-wake process is primarily self-
regulatory and is vulnerable to disruption by fa®md attention on sleep-related cues
and stimuli and by effortful attempts to contrad mperation. Essentially the model
proposes that the sleep-wake process can be didrupt selectivelyattending to
sleep, explicitlyintending to sleep, and by makingfortful attempts to initiate sleep.
Prolonged disruption of this normally self-regulgt@rocess over time then leads to
the development and maintenance of Pl. The coratepe heart of this model mirrors
that proposed for other psychiatric disorders, sagchnxiety and depression, in that an
attentional bias toward salient cues and stimusiaisl to be involved in the etiology of
the disorder (Dalgleish & Watts, 1990). In the cakthose with PI, selective attention
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toward sleep related cues is thought to be associsith the experience of ‘craving’
or ‘incentive’ for sleep and heightened awarendspatential ‘threat’ to the sleep-

wake process (Espie et al., 2006).

Although there are some clear differences betwieempproaches of each of the above
models of insomnia they all implicate the role abgoitive, behavioural and
physiological processes in either the developmefca maintenance of insomnia.
The inclusion of these factors within the modelsupported by the results of research
investigating them. For example, evidence suppgtiie cognitive model of insomnia
can be found in studies where the pre-sleep thgughinsomnia patients have been
investigated (Harvey, 2000; Nelson & Harvey, 2008cklow & Espie, 2000; and
Waine et al., 2009). These studies have shownirteamnia patients often experience
intrusive pre-sleep thoughts about a wide rangmtefnal and external sleep-related
stimuli and can also develop dysfunctional belaigd misperceptions about their sleep
and their ability to sleep. With regards to the noeognitive model of insomnia,
studies measuring electrical activity in the braiave found increased activity in
primary insomnia patients in the sleep-onset pesnd during non-rem sleep thus
supporting the suggestion that cortical arousayspla role in insomnia (Bastien &
Bonnet, 2001, Perlis et al., 2001). Similarly aergcstudy by Bastien et al., (2008)
sought to explore both the neurocognitive and psichogical inhibition models
utilising measures of electrical activity in thealor to compare psychophysiological
insomnia individuals with good sleepers. They foendlence of both cortical arousal
and difficulties with disengaging from wake pro@ssn the insomnia subjects thus

providing empirical support for both theoreticatwipoints.

A feature of the insomnia models outlined that fiparticular interest to the current
study is that they all either explicitly include afow for the inclusion of attention bias
toward sleep-related stimuli as a mechanism that pley a role in insomnia. This is
an area that has received much research atterttiatecand there is now a growing
evidence base from studies, using both subjectidecdjective measures of attention,
to support the position that patients with insonstiaw attention biases toward sleep-
related threat cues (Neitzert Semler & Harvey, 20@004b; Marchetti et al., 2006;
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MacMahon et al., 2006; Woods et al., 2009). FomgXa, in their recent study Woods
et al. (2009) used a cognitive probe task to ingast the role of the clock as a focus
of selective attention in insomnia. They utilisedmedified Posner paradigm to
compare reaction times between subjects with pginmsomnia and good sleepers and
found that the insomnia group demonstrated delaysehgagement to the clock. This
finding can be seen as further support for thosernmia models which incorporate
selective attention towards salient stimuli as gamportant to the maintenance of

primary insomnia.

Insomnia subtypes
Psychophysiological Insomnia

Psychophysiological Insomnia (PI) is the most comrharm of persistent primary
insomnia and is found in 1-2% of the general paputa and 12-15% of those
presenting for treatment (Espie et al., 2006).elvedops in adulthood, can often be
linked to identifiable precipitating events and/etressors, and comprises both
psychological and physiological features such asditmned arousal, sleep-
incompatible behaviour, sleep preoccupation, ancessive focus on and anxiety
about sleep (Harvey, 2001) Clinical treatment resehas demonstrated that Pl can be
treated effectively using psychological intervensio (e.g. Cognitive Behaviour
Therapy for Insomnia) (Morin et al., 2006 and Riema& Perlis, 2009) thus
suggesting that both behavioural and cognitiveofacplay a part in the aetiology of
PI.

Idiopathic Insomnia

To date few studies have investigated the naturédiopathic Insomnia (ldl), also
known as Childhood Onset Insomnia, and it has mtdweebe a conceptually difficult
disorder to define and research (Greene, 2008). [O&D-2 describes Idl as a
longstanding insomnia complaint with a chronic g@edsistent course, few periods of
sustained remission, and onset during infancy oy eznildhood. Idl is thought to
affects around 1% of adults and is seen in less 186 of those presenting with an

insomnia complaint (Ohayon, 2002; American AcadavhySleep Medicine, 2005).
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Unlike PI, there is usually an absence of iderl&aprecipitating and maintaining

factors in relation to the sleep difficulties obte with Idl.

IdI patients typically show only minor psycholodiabnormalities although there is
limited evidence that some may adopt denial anteeson as coping strategies and of
an association with neurodevelopmental disordeth ais ADHD and Dyslexia (Hauri
& Olmstead, 1980; Hauri, 1983). Hauri and Olmstegd980) findings also revealed
differences in sleep architecture between particgavith Pl and Idl which indicated
that people Idl sleep differently to those with Fi.addition, Edinger et al., (1988)
found that participants who reported childhood omssomnia displayed higher levels
of arousability and were largely unresponsive toaweural treatment methods. These
findings lend weight to Hauri & Olmstead’s (198@iggestion that Idl may have less
of a psychological and more of a neurophysiologaédlology than PI. Further to this,
in the only recent and diagnostically robust stoflyadults with Idl, Barrie and Espie
(2009) investigated how patrticipants with Idl aricc@nceptualised and accepted their
sleep difficulties. The Idl group perceived theisomnia to be more permanent and
rated an acceptance-based treatment approach asatweptable than the Pl group.
Interestingly though, in view of Edinger et al's9@B) findings about treatment
response in Idl, both groups rated behaviourakiheas more acceptable than either a

pharmacological or acceptance-based approach.

Self-regulatory Behaviour Systems

Motivational theorists argue that a continual psscef moving toward, and away
from, mental goal representations underlies humehabour (Carver & Scheier,
1998). Put simply, such a model proposes that hubpedraviour is motivated by the
pursuit of desirable goals and pleasure, and tloégdamce of negative outcomes and
displeasure. Gray (1982, 1987, 1994) endorsesvibig and suggests that two main
general motivational systems regulate behaviour aifett; a Behavioural Inhibition

System (BIS) and a Behavioural Activation SysterA$R
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The BIS is said to be involved in the experienceedative affect, and the anticipation
and avoidance of threat and negative outcomes.ethd&ray argued that this
mechanism underlies the experience of anxiety (Grd987, 1994; Gray &

McNaughton, 2000). Figure 1 shows a diagrammapcaisentation of the BIS as Gray
(1982) conceived it. The BAS on the other handhisught to control appetitive

motivation and to be sensitive to signals of rewamnd is therefore more implicated in
the experience of positive affect, and the fadibta of behaviour that may lead to

positive outcomes.

(INSERT FIGURE 1 HERE)

Carver and White (1994) developed the Behaviountaibition/Behavioural Activation
Scale (BIS/BAS Scale) to assess dispositional seitisis to Gray’s two motivational
systems. Research using the BIS/BAS Scale has shibatnwhen threat occurs
individuals high in BIS sensitivity tend to experée more negative affect and be more
anxious, distressed, and avoidant than persong V&S sensitivity (Campbell-Sills
et al., 2004; Bijttebier et al., 2009). Converselgpse high in BAS sensitivity
experience greater positive affect and engage irerapproach behaviour than those
lower in BAS sensitivity. Low levels of BAS sensity have also been associated
with negative affect suggesting that high levelBafS sensitivity may be protective
(Carver & White, 1994;.Gable et al., 2000, Kasclalet 2002, O’Connor & Forgan,
2007 and Bijttebier et al., 2009).

Neurobiological Motivational Systems and Primary Irsomnia

Attentional biases to threat and their relationskifh behaviour and experiences of
affect are implicated in models of insomnia, paracly the A.l.E. pathway model of
Pl (Espie et al., 2006), and also in Gray’s modeheurobiological motivational
systems (Gray, 1982, 1987 & 1994). In additionjateon in BIS/BAS sensitivity has
previously been associated with the presence afhapathology. Therefore, it would
seem reasonable to hypothesize that BIS/BAS seigitnay play a role in the
development and maintenance of Pl and that diffelavels of BIS/BAS sensitivity
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might be found between those with Pl and normapdes. Figure 2 shows how many
of the features of poor sleep and insomnia mighp oo Gray’s (1982) BIS model.

Additionally, given the previously found differerecn the characteristics of the Pl and
Idl insomnia subtypes, it would also seem approria raise the question of whether

they may also show differences in BIS/BAS sengivi

(INSERT FIGURE 2 HERE)

The present study aimed to address these areamjoirg and extend our knowledge
of the PI and Idl insomnia subtypes by measurinfyreported BIS/BAS sensitivity
amongst adults who meet criteria for Pl and Idid aormal sleep. Given that sleep
effort is also said to play a key part in the detig of PI, but its role in Idl is
unknown, a measure of sleep effort was also emgloyee Glasgow Sleep Effort
Scale (GSES; Broomfield & Espie, 2005) allows sleéprt to be investigated as an
overall construct and at the level of the core congmts which comprise Broomfield
and Espie’s proposed model of sleep effort sucanxgety about sleep, avoidance of
sleep, control over sleep and dysfunctional bekdisut sleep performance. Measures
of depression and anxiety were also administereatder to investigate the potential
relationships between insomnia, BIS/BAS sensitiaityl psychopathology.
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AIMSand HYPOTHESES

Aims

The present study aimed to address the followisgarch questions:

Primary questions:

1. Do those with Pl and IdI report differing levelsBiS/BAS sensitivity
compared to good sleepers?
2. Do those with PI report differing levels of BIS/BA8nsitivity compared to

those with 1d1?

Secondary questions:
3. Do those with PI report differing levels of Sleefidet compared to those with
IdI?
4. Do Anxiety and Depression moderate the relatiorsshgtween P, 1dl,
BIS/BAS sensitivity and Sleep Effort?

Hypotheses

In view of the exploratory nature of the study, tbikbowing tentative hypotheses were
posited:

1. Participants with PI will report greater levelsBIS sensitivity than normal
sleepers and those with Idl.

2. Participants with PI will report lower levels of BAsensitivity than normal
sleepers.

3. Participants with Idl will report greater levelsBAS sensitivity than those
with PI.

4. Participants with Pl will report greater levelsoderall Sleep Effort than those
with IdI and will differ in terms of their resporséo individual GSES items
relating to different core components of the sleffprt construct.

5. Participants with Pl who report greater levels yghopathology will also

report greater levels of BIS sensitivity.
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Methods

Participants

The study participants were aged 18 to 65 yeaagefand met criteria for inclusion in
either a Psychophysiological Insomnia (PI) grogiopathic Insomnia (Idl) group, or
Good Sleeper (GS) group. Participants in the Plldhdroups were required to meet
the diagnostic criteria for these insomnia subtyp&s outlined in the ICSD-2
diagnostic classification system (AASM, 2005) (SAependix B.3) and sleep
disturbance criteria as indicated by scores of »r5he Pittsburgh Sleep Quality Index
(PSQI) and > 8 (Moderate Insomnia) on the Inson8esaerity Index (ISI). The GS
group was required to meet research diagnostierizifor normal sleepers (Appendix
B.3) as recommended by the American Academy ofpSMedicine Work Group
(Edinger et al., 2004). To ensure a clear distamcbetween the insomnia groups, the
PI group was required to have developed insomnex #ie age of seventeen and the

IdI group by the age of twelve.

Exclusion criteria were: presence of another skdisprder such as narcolepsy, sleep
apnoea, restless legs syndrome, circadian sleepddis or parasomnias; presence of
severe psychopathological disorder; experienciagraatic disorder directly related to
the onset and course of insomnia; evidence of anbstabuse; and taking medications
known to influence sleep. Participants with statvledical or psychiatric disorders
were included in the study provided that these ttmm$ were not thought to be the

primary cause of their insomnia difficulty.

A total of 98 potential participants expressedrgerest in taking part in the study. Of
these 20 were not invited to participate in thedgtafter completing an initial
telephone screening interview as they did not ntleetstudy inclusion criteria. A
further eight interested participants were exclufidldwing a semi-structured clinical
interview. Four of these had symptoms which in@idathe presence of another sleep
disorder (e.g. Restless Legs Syndrome, Paradoxnsmimnia) and four reported
having a current diagnosis of a psychiatric disorde.g. Attention Deficit

Hyperactivity Disorder, Borderline Personality Dider) which may have been the
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primary cause of their insomnia difficulty. Six peilpants were also excluded after
returning their completed questionnaires as theires on the measures of anxiety (3
participants) and depression (3 participants) viedecative of severe levels of these
difficulties and as such may have been underlyirartsleep problems. Three other
participants who took part in the semi-structurédical interview but did not return

their completed questionnaires to the researchee vadso excluded. Of the 98

potential participants who showed an interest enxstudy 61 were included in the final

sample.

Demographic information was collected in relatioratl participants’ age and gender.
Address and postal code data were also collectatiddnsomnia participants whereas
this data was only collected from good sleepers wished to be sent details of the
outcome of the study once it was completed. Ong &6f the GS group provided their

address details.

Procedure

Participant recruitment

Participants were recruited using established angbiog University of Glasgow Sleep
Centre (UGSC) recruitment methods, including emé&lsUniversity of Glasgow
students and staff, articles on university web pagacement of notices in NHS staff
newsletters; posters in NHS facilities including G8urgeries, newspaper
advertisements etc, and contacting individuals wheviously participated in sleep
research and had given permission to be contaotedtlier studies. Publicity for the
study was gained via news articles on a Scottisiome television news programme
and in a national newspaper. The GS group weraitedrvia the above methods and
also from within the staff group at the researchptace of work and social

connections.

Research Procedure
Volunteers were invited to contact the researchied @SC by e-mail or telephone.

Those with a sleep problem were then screened viaied telephone interview
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(Appendix B.4) to assess their possible suitabiiity participation in relation to the
study inclusion and exclusion criteria. A participanformation sheet (Appendix B.5)
and consent form (Appendix B.6) was then sent teng@l participants and they were
invited to participate. Upon receiving the comptet®nsent forms the researcher then
despatched the self-report measures and a 7-dap slary (Appendix B.7) and
arranged to conduct a semi-structured clinical ridsv with the participants
(Appendix B.8) either via telephone or in persontla UGSC. Allocation of
participants to the insomnia groups took place graréicipants had returned the self-
report measures and had completed the clinicaiviet®. Volunteers for the GS group
were sent a participant information sheet and vesteed to complete and return a

consent form and brief questionnaire relating trthleep (Appendix B.9).

Sudy design

The study consisted of a quasi-experimental betvgeeaps design with three groups:
Adults with either PI or Idl and Good Sleepers (35jorts were made to balance the
groups in terms of gender and age. The primarymitsgr@ variables in relation to the
stated hypotheses were participants’ scores oBIBMBAS Scales and Glasgow Sleep
Effort Scale (GSES), with scores on the Beck Deypoesinventory 1l (BDI II) and
Beck Anxiety Inventory (BAI) being the secondarypdadent variables. Group was

the main independent variable.

Sample size/Power calculation

To our knowledge no previous studies have invettydhe relationship between
insomnia and BIS/BAS sensitivity. Therefore it wast possible to calculate the
optimal sample size required for the proposed studyeferring to previous findings

in this area. In addition, previous research whids investigated psychological
variables in persons with Idl is extremely limitédbwever, Hauri & Olmstead (1980)

did compare adults with childhood and adult onssbimnia using sample sizes of
n=20 and n=39 respectively, and found significafferences between the groups on

sleep related characteristics.
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With regards to the BIS/BAS scales, much of theviptes research utilizing these has
looked at within group differences. However, Kastlal., (2002) examined BIS/BAS
sensitivity in 62 depressed participants and 27aepressed controls. They found that
the depressed participants reported significaotiyel levels of BAS and higher levels
of BIS. Effect sizes (calculated from reported nseé&nstandard deviations) were as
follows: BIS d = 1.12, BAS Drive d = .99, BAS RewaResponsiveness d = .94 and
BAS Fun Seeking d = .86. In accordance with Coh€le98) effect size conventions
such figures correspond to large effects. Givert tha present study’'s primary
hypotheses related to between group differencegd felt that a medium to large
effect size of around 0.7 would seem reasonableherproposed investigation. A
series of power calculations revealed that an es&idh24 participants per group would
be required to detect significant differences betwthe groups. Implementing robust
diagnostic criteria for group allocation and denagdrically matched groups would

also enhance the power of the study to detect dfgyehces.

Assessment measures
In order to ascertain that participants met thedystinclusion criteria and were

allocated to the correct group the following measwere administered:

1. Pittsburgh Seep Quality Index (PSQI; Buysse et al., 1989) The PSQI provides a
reliable, valid and standardized measure of sleggpity; to discriminate between
good and poor sleepers. It consists of 19 selfiratans and 5 items rated by the
bedpartner or roommate which are used for clinig@rmation only. The 19 self-
rated items are grouped into seven component sceael weighted equally on a
0-3 scale. These component scores are summeddaaygobal PSQI score with a
range of 0-21. A PSQI global score >5 indicates thaubject is having severe
difficulty in at least two areas, or moderate @ity in more than three areas of
sleep quality. Recent, independent study has walidthis cut off and confirmed
reliability (Cronbach’s alpha = 0.85, test—retest 0.84; Backhaus et al., 2002).

Cronbach’s alpha for the current sample was adequat.67.
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2.

Insomnia Severity Index (ISI; Bastien et al., 2001) The ISl is a 7 item t@lcscore

range 0-28) self-report measure, which asks ther fat state how severe their
insomnia is, how much they feel it, the impact &shon their life and how
distressed they are by it. A score of 8 or morsuiggestive of insomnia. The ISI
has been reported to be a reliable and valid imstni with an alpha co-efficient of
internal consistency of 0.74 (Bastien et al., 200EQpr the current sample

Cronbach’s alpha was 0.77.

Participants were also asked to complete a slemyy fir seven days. Data from
the diary were reviewed to ensure participants stetly inclusion criteria for
insomnia and did not have a sleep complaint thghtribe better characterised by

other forms of sleep disorder.

In order to test the stated hypotheses of the ptetedy the following measures were

administered:

1. BIS/BAS sensitivity was assessed usingBkavioural Inhibition Scale (BIS) and

Behavioural Activation Scales (BAS) (Carver & White, 1994) which comprise 24
items in total (Items 1, 6, 11, & 17 are fillers ialn are not scored) with four
subscales. Respondents rate each item on a 4gwailet ranging from 1 (very true
for me) to 4 (very false for me). One scale re8eBtS sensitivity (7 items; score
range 7 to 28), and three reflect aspects of BASSigeity: BAS Drive (4 items;
score range 4 to 16); BAS Fun Seeking (4 itemstescange 4 to 16); and BAS
Reward Responsiveness (5 items; score range 5)talB0 three aspects of BAS
sensitivity derive from diverse theoretical statatseabout how BAS functioning
should be reflected experientially. The three BA&ted scales were designed to
reflect these somewhat distinct functions (Carweale 2000). Higher scores on
each scale indicate greater levels of BIS/BAS dseitgi The internal
consistencies for the BIS/BAS Scales for the presample were adequate:
Cronbach’s alphas = .77, .76, .78, and .70, folBt&scale, BAS Drive, BAS Fun
Seeking, and BAS Reward Responsiveness, respactiéiilst it is feasible to
merge the BAS scales to create an overall total BA&e for the purposes of

analysis, this has been cautioned against by theoes of studies where factor
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analysis of the BIS/BAS scales has supported affmior structure and highlight
the importance of treating the BAS subscales aspieddent constructs (Campbell-
Sills et al., 2004 and Ross et al., 2002). Accalyithe current study has adopted

this approach and analysed the BAS scales sepaseaiginot as one overall scale.

. Glasgow Seep Effort Scale (GSES; Broomfield & Espie, 2005) The GSES is
designed to assess effortful preoccupation witBpsiend is comprised of 7 items.
Each item is rated on a 3-point scale from O toith & totals scale score range
from O to 14. Sleep Effort is an important constmithin the ICSD-2 definition of
Pl; and is the ‘end state’ of the proposed Attenlistention-Effort pathway. The
GSES has a single factor structure but as each rigdates to a different core
component of Broomfield & Espie’s overall modelstéep effort this also allows
for comparisons at the individual item level. Theernal consistency for the

current sample was:.80). The 7 items of the GSES are presented iteTab

. Beck Depression Inventory Il (BDI-Il; Beck et al., 1996) The BDI-Il is a 21-ite
self-report form covering symptoms of depressiopesienced by respondents
during the previous two weeks. Each item is ratecaal-point scale from 0 to 3
with a total scale score range of 0 to 63. A cditsabre of 20 or above suggest
moderate to severe depression. The BDI-Il demaesttagh internal consistency,
with Cronbach’s alpha being .86 for the presentganiThe BDI-II includes two
items which relate to respondent’s experiencehahges in their sleeping pattern
and levels of tiredness or fatigue over the previtwwo weeks. These are rated on
Likert scales which indicate whether or not thees been any change in these
symptom areas. It would seem reasonable to hypathélsat some respondents
who meet the criteria for an insomnia disorder mat/indicate on these items that
there has been any change over the previous twksaetheir sleep difficulties
are chronic and long-term. However, they would actflikely be experiencing
ongoing difficulties with both their sleep patteand level of tiredness or fatigue
but underreporting these within the context of clatipg the BDI-1l. Accordingly,

it was felt that this could represent a confoundiagable within the present study

so respondent’s scores on these two items wernaclatled in the data analyses.
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4. Beck Anxiety Inventory (BAI; Beck et al., 1988) The BAI is a 21 item
guestionnaire that measures the severity of ankiedygults. Each item is rated on
a 4-point scale from 0 to 3 with a total scale sc@nge of 0 to 63. It is widely
accepted that a score of '30’ or above servesrasasure of severe anxiety. The
psychometric properties of BAI have been widelydstd, resulting in high
internal consistency = 0.92 and excellent test-retest reliability r)(810.75 (Beck

et al.; 1988). Cronbach’s alpha for the currentgarwas .91.

Data Analysis

Data analyses were conducted using the Statistickage for the Social Sciences for
Windows (SPSS for Windows version 15) software pgek The data were checked
using graphical and numerical methods with refeedncskewness and kurtosis values
to ensure that they were normally distributed. Douiedhe exploratory nature of the

study and associated potential for Type Il erraralpha level of .05 (two-tailed) was

initially employed in the analyses. Where apprderihis was later adjusted to correct

for multiple comparisons using the Bonferroni athjusnt procedure.

Descriptive statistics were calculated to desctitf@sample in terms of demographic,
clinical and sleep related characteristics. One-AB{pDVA'’s, Independent Samples t-
tests, Chi squared tests and Correlation analyses imitially employed to compare
the groups. Where appropriate ANCOVA’s and MANCO¥Avere utilized to further

investigate the effect of potential covariates oy laetween-group differences.

Ethics Approval

Ethical approval was obtained from NHS Greater @asand Clyde Primary Care
Ethics Committee. Management approval for the matovas granted by NHS
Greater Glasgow and Clyde Research & Developmamtchirate (Appendix B.10).
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RESULTS

Sample demographics and sleep characteristics

A total of 61 eligible participants completed thieidy [Mean age = 44yrs; s.d. =
12.9yrs] 44 (72.1%) of whom were female. On theidad the diagnostic and
inclusion criteria employed 21 participants weréegarised as Good Sleepers (GS),
20 as having Psychophysiological Insomnia (PI) aridrther 20 as having Idiopathic
Insomnia (Idl). Demographic and sleep charactesssire presented in Table 1. The
address and postal code data collected from themins participants indicated that
78% lived in Scotland with the remaining 22% living England. An indicator of
socioeconomic status (Social Deprivation Index) \gathered for those participants
who lived in Scotland. The groups did not diffegrgficantly on this measure [t (31) =
-1.89, p = .068].

(INSERT TABLE 1 HERE)

Table 1 shows that whilst there were no gendeewifices between groupd £ .132,

p = .936) a one-way ANOVA revealed that the meaa afj the GS group was
significantly lower than that of the Pl group bypapximately 9 years; [F(2,58) =
3.518, p = .036]. Given that age may be a confoundvariable, subsequent
hypothesis-testing analyses were performed firshaut a covariate (ANOVA) and

then again with age as a covariate (ANCOVA).

With regards to participants sleep characteristiable 1 shows that there were no
significant differences between the PI and Idl gown either the PSQI [t (38) = -
231, p = .818] or the ISI [t(38) = -1.25, p = .2Zhe mean scores obtained on these
measures are indicative of a clinical insomniaiclifty of moderate severity and as
such validated the allocation of participants taheaf the insomnia groups. Group
allocation was also supported by the Idl group repg significantly lower mean age
of insomnia onset and greater periods of insomuarattbn and the GS group reporting
significantly lower levels of sleep effort than thmsomnia groups (see Table 2 and
Table 3).
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Testing the study hypotheses

Table 2 displays descriptive statistics for all tmeasures that were utilised for
hypothesis testing. Notably, Table 2 shows thasigaificant differences were found
between the insomnia groups on either the BDI-IB&l. The mean scores reported
by both groups on these measures are indicativenitd anxiety and minimal
depressive symptoms and thus support the inclusidine participants in the study as
people who suffer from primary insomnia disorder rather than insomnia secondary t

anxiety or depression.

(INSERT TABLE 2 HERE)

Primary Hypotheses

Hypothesis 1: Participants with PI will report greater levels BfS sensitivity than
normal sleepers and those with IdI

It can be seen from Table 2 that the Pl group tepogreater levels of BIS sensitivity
than both the GS and Idl groups with the Idl greaporting the lowest mean BIS
scale score of all the groups. A one-way ANOVA aogdt-hoc Bonferroni procedure
[p<.05] to correct for multiple comparisons showikis difference to be significant [F
(2,58) = 7.95, p = .001] thus supporting Hypothdsi¥he ANCOVA model with age
entered as a covariate showed that age did natt @ffese results [F (2,58) = 7.79, p =
.001]. The significant difference in BIS sensitwitound between the PI and IdI
groups represents a standardised effect size oL.88 which in accordance with

Cohen’s (1988) conventions equates to a largeteffec

Hypothesis 2: Participants with Pl will report lower levels ofAB sensitivity than
normal sleepers.

There were no significant differences found betw#enPl and GS groups on any of
the BAS measures: BAS Drive (F (2,58) = .50, p@9)6Bas Fun Seeking (F (2,58) =
1.24, p = .296); BAS Reward Responsiveness (F (258L2, p = .884) therefore

Hypothesis 2 was not supported.
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Hypothesis 3: Participants with Idl will report greater leved$ BAS sensitivity than
those with PI.

This hypothesis was also not supported as no ggnif differences were found
between the Pl and Idl groups on any of the BAS suess (see analyses above).
However, the difference between the insomnia groanpans on the BAS Fun Seeking
Scale was 1.25 (approaching half a standard demwiatiTherefore, a retrospective
power calculation was performed to find out whangke size would be required to
detect a meaningful difference if it was preserntisTcalculation indicated that a
sample size of 79 participants in each group wdiddequired at an alpha level of
0.05 with power of 0.8 (two- tailed).

Table 3 below presents means and standard dewsafmnthe BIS/BAS scales
collected from a large Australian community samf@erm et al., 1999) along with
those from the current study. It can be seen thatGS group reported BIS/BAS
scores that are much in line with those of the camtg norms, thus further
supporting their inclusion in the study. The BA%lss scores reported by the Pl and
IdI groups are also comparable to the communitynsoHowever, the mean BIS score
of the Pl group is somewhat higher than that of ¢bhenmunity sample norms for
females and males of the same age range, wheredgltroup’s mean BIS score is

lower.

(INSERT TABLE 3 HERE)

Secondary hypotheses

Hypothesis 4: Participants with PI will report greater levels averall Sleep Effort
than those with Idl and will differ in terms of theesponses to individual GSES items
relating to different core components of the slefprt construct.

This hypothesis was addressed first in relatiothéoglobal construct of sleep effort as
measured by the GSES total scale score. Table &sstimt whilst the Pl group did

appear to report greater levels of sleep effon tie Idl group (mean difference = 1.2
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representing nearly half a standard deviation)s tifference was not statistically
significant on post hoc testing. The overall highignificant ANOVA indicated only
that the GS group reported much less sleep effart the insomnia groups (F (2,58) =
30.77, p<.001). Correlation analyses showed thatveas negatively correlated with
sleep effort in both the Pl and Idl groups butrslationship was weak in the Pl group
[r (20) = -.18;R* = .03, p = .44] and marginally significant in tli# group [r (20) = -
46;R = .21, p = .04]. As mentioned previously the GRBSprises seven items that
each relate to different components of BroomfieldE&pie’'s (2005) sleep effort
construct and Espie et al’'s., (2006) A.l.E. pathwaydel of insomnia. Accordingly,
further comparisons were performed at the itemllefe¢he GSES. In light of the
results of the correlation analyses age was alsorporated as a covariate within the
MANCOVA model that was applied. The results of #malysis are presented in Table
4. The omnibus test was significant [F (1,38) =03.p = .008] with subsequent
univariate analyses revealing significant diffeefhbetween the Pl and IdI groups on
4 of the 7 GSES items (see Table 4).

(INSERT TABLE 4 HERE)

Hypothesis 5: Participants with Pl who report greater levelspefchopathology will
also report greater levels of BIS sensitivity.

Pearson correlation coefficients were calculatedirneestigate the relationships
between reported levels of depression (BDI Il) andiety (BAI) and BIS sensitivity
among the participants in the PI group. These tedea significant relationship
between depression and BIS sensitivity [r (20) 8; B = .28, p = .016] but not
between anxiety level and BIS sensitivity [r (20).39R° = .15, p = .082]. These
results partially support hypothesis 5. Given thsuits of the correlation analyses we
retested the previously found significant differermetween the Pl and Idl groups on
BIS sensitivity with depression and anxiety enteesdcovariates. The ANCOVA
showed that the between group difference remaingmifisant when variability in
depression and anxiety was accounted for [F (1538).16, p = .001].
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DISCUSSION

Few previous studies have investigated ldiopathigomnia or compared it with
Psychophysiological Insomnia using robust diagwcostiiteria. In addition, the
potential relationships between primary insomniad aGray’'s (1987, 1994)
hypothesised neurobiological motivational systemgehnot previously been explored.
Accordingly, the present study aimed to extend kmwwledge of the Pl and IdI
insomnia subtypes by comparing self-report measofeé3IS/BAS sensitivity, sleep
effort, anxiety and depression amongst adults wieb dragnostic criteria for PI, IdlI,
and normal sleep. The main results will be disadigs=ore the strengths, limitations

and implications of the study are examined.

Insomnia and BISBAS Sensitivity

The findings in relation to the study’s primary e@esch questions and first three
tentative hypotheses were mixed with only the hligpsis relating to BIS sensitivity

receiving clear support. As predicted by hypothesisthe Pl group reported

significantly greater levels of BIS sensitivity théhe GS and Idl group, with the IdI

group surprisingly reporting the lowest levels a@fyaof the groups. This suggests
firstly that sensitivity to potential threat reldtestimuli may indeed play a role in

disrupting the sleep wake process and may at peally drive the excessive attention
to and worry and anxiety about sleep that is aasediwith the development and
maintenance of PI. Secondly, this finding also sty that those with Idl may be less
sensitive to sleep-related threat stimuli than peepth Pl and that despite the lifelong
duration and largely unremitting pattern of thesomnia complaint they are more like

those without a sleep problem in this respect.

The initial analyses did not support hypothesesi@ & as no significant differences
were found between any of the groups on the 3 BASles. However, the
retrospective power analysis performed on the diffee between the insomnia groups
on the BAS Fun Seeking scale showed that a samp& of around only 80
participants in each group would be required t@cted meaningful difference on this

measure. As the sample size in the present studyelatively small it may be that the
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study was underpowered to detect any between-guditfprences on the BAS

measures should they have been present.

Turning to how the BIS/BAS results compare with ives research using the
BIS/BAS scales. Comparison with the community norinesn Jorm et al, (1999)
suggests that despite the current sample size belatively small, the BAS scores
reported by each of the groups are similar to titbae might be found in the wider
population. However, the BIS scores of the Pl alidytoups were different to those of
the community norms with the Pl group’s being geeaind the Idl group’s lower. The
pattern of BIS/BAS results observed in the PI gresipsimilar to that found by
previous research relating to anxiety and BIS/BA&Bsgivity as described in a recent
review by Bijttebier et al., (2009). They outlinensistent evidence that participants
with anxiety symptoms often show associations vaiih BIS sensitivity and report
levels of BAS sensitivity that show no or only weatationships with their anxiety
symptoms and tend not to differ much from those@aimal controls. This of course
lends weight to Gray’s (1987, 1994) belief that BIi& underlies our experiences of
anxiety. Similarly, as both anxiety and Pl are tjduto be driven by arousal of
physiological systems and attention biases towhrdatening stimuli, the pattern
found in the present study could be seen as supgdtie hypothesis that increased
BIS sensitivity may also underlie PI. In additidime fact that the PI group in this study
reported only mild levels of anxiety, and no redaship was found between anxiety
and BIS levels, suggests that the measures emplayedtapping into distinct
constructs and also that participants’ insomnia ggms could not easily be
accounted for by anxiety alone.

Seep Effort

The findings in relation to sleep effort were catesnt with that of Broomfield and
Espie (2005) with higher levels being reported lyse with insomnia compared with
normal sleepers. This lends support to those marfalssomnia, and particularly the
A.LLE. pathway model (Espie et al., 2006), whide sileep effort as being involved in
the development and/or maintenance of PI.
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With regards to the differences in sleep effortestaed between the insomnia groups.
Although the PI group reported higher levels tHaanItl group the primary analysis of
this difference indicated that it was not statatic significant, thus it initially
appeared that hypothesis 4 was not supported. Hawéwrther testing at both the
overall scale and item levels of the GSES revesiguificant differences between the
insomnia groups when age was included as a cogartaten that the Pl and Idl
groups did not significantly differ in age this wédsmight at first seem somewhat
incongruent. However, perhaps less so when viewddnathe context of Idl being a
lifelong sleep difficulty and age therefore largelyuating to insomnia duration in Idl.
It may be that as a person with Idl becomes oldey expend less effort on trying to
find sleep when a lifetime of experience has shdvem that these efforts will largely
go unrewarded. This supposition is supported byfitttengs that age and sleep effort
were negatively correlated in the Idl group and i@ only item of the GSES on
which the Idl reported greater scores on than thgréup was item 5 - “| am no good
at sleeping”. For people with Idl this item mayleet a statement of fact rather than a
concern relating to a current sleep difficulty aperhaps is for those with the type of

insomnia complaint that is often described by thetk PI.

Interestingly, the PI group also reported a mearatthn of insomnia (16yrs) that
would indicate that this was a sample of peoplelodm many would also have had a
lengthy history of seeing their efforts to sleepngounrewarded. Despite this, they
reported greater mean scores than the Idl grougllatems of the GSES, apart from
item 5, with the difference reaching statisticgingiicance in the case of 3 of the items.
These findings are consistent with those of Baand Espie (2009) which indicated
that those with Idl perceive their insomnia to berenpermanent and unchangeable in
nature than those with Pl who may tend to viewsitagoroblem that they have some
influence over and can be solved. This also lengspat to Barrie and Espie’s
suggestion that an acceptance based treatmentagppneay be more appropriate for
Idl patients than CBT for insomnia which aims tdialy treat and reduce sleep
problems rather than foster acceptance of themcascaic condition that the sufferer

cannot positively influence to any great extent.
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BIS Sensitivity and Psychopathol ogy

Hypothesis 5 was partially supported by the findiof§j a significant positive
correlation between depression level and BIS geitgitin the Pl group and this
reflects previous research in which depression been positively associated with
higher BIS levels (e.g., Beevers & Meyer, 2002; @ball-Sills et al., 2004; Jorm et
al.,1999; Kasch et al., 2002). However, after reing the literature Bijttebier et al.,
(2009) concluded that whilst high BIS sensitivityosld be considered as a common
factor to emotional problems like depression andein through its link with negative
affectivity, the association between high BIS aegréssion is not consistently found
and it is weak BAS sensitivity that appears to @spnt the trait vulnerability factor to
this disorder through its association with low lisvef positive affectivity. The levels
of depressive symptoms found in the present stughg wininimal and not indicative of
the presence of a depressive disorder. In addif@BAS levels reported were similar
to that of community norms and thus greater thawse¢husually associated with
depression. Also, post-hoc analyses showed tha@nea in reported depression or
anxiety did not account for the difference foundasen the Pl and Idl groups on BIS
sensitivity. When viewed together this patternesfults could be interpreted as lending
support to the suggestion that BIS sensitivity maymportant underlying construct in

the development and maintenance of PI.

Strengths and Limitations

The principal strength of this study was that tlagtipipants were recruited to each
group using well defined and strict diagnostic esrd and appropriate assessment
methods to discern these criteria and in partictdaing a detailed history of when
each patrticipant’s insomnia complaint had emergadl lzow it had developed over
time. This was supported by findings which showkedcdifferentiation of the groups
on several of the measures employed. This addsataeBand Espie’s (2009) recent
findings in providing empirical support for distumighing between the Pl and IdI
subtypes in both research and clinical practice i@ndonsistent with the practices
recommended by the AASM (Edinger, J.D., Bonnet, MBbotzin, R.R., Doghramiji,
K., Dorsey, C.M., Espie, C.A. et al., 2004). lwsrth noting that the identification of
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participants as meeting the criteria for Idl was &® problematic as previous literature
would suggest thus raising the question of why sailstype of primary insomnia has

not received more attention in the past.

The study does have some limitations which mightitlithe generalisation of the
findings beyond the current sample. Firstly, altjlouhe study was comprised of a
well defined sample, due to the relatively smathpke size recruited the study may
have been vulnerable to Type Il error. As this wasexploratory study there was
limited information for determining a sample sizénigh would ensure that any
significant differences between the groups would degected. In addition, the
retrospective power calculation performed suggestatia significant result may have
been found in relation to the BAS Fun Seeking stalé the obtained sample been
larger. Accordingly, this study provides some guwkafor future research in relation

to desirable sample size.

Secondly, as the study exclusively employed sgbre measures within a cross-
sectional design we cannot make any clear infeseabeut possible cause and effect
relationships between any of the variables measufatiire research could employ
objective measures of sleep and arousal in bothgeessment of potential participants
and measurement of outcome variables. For exampiaght be advantageous to be
able to compare BIS/BAS sensitivity with objectimeasures of physiological arousal
and attention bias across well defined groups ofigggants with Pl and Idl. In
addition, future research could employ prospecttady designs to explore the
relationships between BIS/BAS sensitivity and ins@rover time and thus be able to
perhaps shed more light on potential causal relships and how BIS/BAS sensitivity
relates to peoples’ experience of changes in thibmnia such as periods of

remission and relapse.

Thirdly, it was decided not to have the GS partios complete the anxiety and
depression measures in order to encourage willsgyh@ participate in the study by
minimising the amount of effort and time their papation would involve. In

hindsight this may have been an error and it wpeidhaps have been advantageous to
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have had the GS participants also complete thesasures for the purposes of
comparison and to further validate their inclusiorthe study. This may have been
particularly relevant to comparisons between thea@& Idl groups given that those
with IdI are thought to typically show only minosyzhological abnormalities and in
this particular study the Idl group’s BIS scoredigated that they may be similar to
those without a sleep problem in terms of sensjtivd threat related stimuli.
Accordingly, had the GS group been found to repariilar levels of anxiety and
depression symptoms as the Idl group, this coulet lovided further evidence in
support of the supposition that the basis of Idl nere physiological than

psychological.

Implications

The findings obtained in this study have potentiatiportant implications for both the
treatment of primary insomnia and its subtypes thedstudy of these in research. The
study was able to identify and clearly differergibietween people with Pl and Idl and
the differences found on the measures of BIS/BA&isigity and sleep effort suggest
that there may be differences in treatment suitgbibr these insomnia subtypes.
These findings could be interpreted as suggeshagthose with Pl may be best suited
to a treatment approach such as CBTi which seekdatget and moderate
psychological factors relating to poor sleep ansomnia. This is in line with the
available treatment research evidence which shola tognitive-behavioural
approaches can offer significant benefits to insansafferers (see Morin et al., 2006
and Riemann & Perlis, 2009).

By contrast the pattern of results found in thedddup might be seen as suggesting
that people with this condition may be more suti@édn acceptance based approach
that aims to foster acceptance and appropriate geament of what appears to be a
lifelong and generally unremitting chronic sleeffidulty. This echoes the findings
and suggestions of Barrie and Espie (2009). Futesearch could explore whether
acceptance based interventions and/or mindfuln@sed techniques could be of
benefit to people with Idl and help to reduce tmpact of their chronic sleep problem

on their daily lives.
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With regard to the implications for researchers, pinesent study provides additional
evidence for the need to differentiate betweeredsffit insomnia subtypes and utilize
appropriate diagnostic criteria and assessmenegtwoes, particularly in clinical trials

where the efficacy of psychological intervention® deing investigated. This is
particularly important to the validity and compaitéyp of research findings across

studies and also has implications for epidemiolagiresearch. The findings of the
study might also be seen to have implicationsHerftirther development of cognitive,
neurocognitive and psychobiological models and Huege could be incorporated into

transdiagnostic conceptualisations of psychopatyolo

Conclusions

Despite some limitations the present study metprismary aim of extending our
knowledge of Pl and Idl by investigating the poi&intole of Gray’s neurobiological
motivational systems in primary insomnia via selport measures relating to sleep
and BIS/BAS sensitivity. The findings showed thiabge with PI reported greater
levels of BIS sensitivity than both good sleepand &hose with Idl thus suggesting
that sensitivity to threat may play a role in Pk Imot necessarily in Idl. This taken
with the findings relating to sleep effort could erpreted as offering support to
models of insomnia which implicate arousal of pbimgical systems, attention bias
toward threat stimuli and effortful attempts to trohthe sleep-wake process in the
development and/or maintenance of PIl. Future reBeapuld employ objective
measures of sleep, physiological arousal and atefias to explore the potential
relationships between these objective measuresBKBMBAS sensitivity in primary
insomnia and its subtypes.

Overall, and perhaps most importantly, the ressiligport the need to differentiate
between the Pl and Idl subtypes in research amitalipractice whilst also lending
some further support to the view that Idl is mohggological in origin than PI which
seems to be more clearly associated with both plogical and psychological

processes.
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Table 1: Sample Demographics and Sleep Measures

GS PI

(n=21) (n=20)

M (SD) M (SD)
Age (years) 40.24 (8.1) 49.95 (12.7)

N (%) N (%)
Gender:
Female 15 (71.4) 15 (75)
Male 6 (28.6) 5 (25)

M (SD) M (SD)
Age of Onset n/a 34.33 (13.8)
Insomnia
Duration n/a 16.33 (11.0)
ISI n/a 17.39 (4.67)
PSQI n/a 13.11 (2.95)

[o]
(n=20)
M (SD)
42.15 (15.4)
N (%)

14 (70)
6 (30)

M (SD)

4.7 (4.1)
37.15 (14.2)
15.25 (5.77)

12.85 (3.88)

F (2,58) /1 (38)/
X2 (2)

3.518

132

-0.18
5.01
-1.25

-.231

p value

.036

.936

<.001
<.001
22

.818

post-hoc

<@sidl

Key: GS = Good Sleepers; Pl = Psychophysiologitsbinnia; Idl = Idiopathic Insomnia
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Table 2: Hypotheses Testing Measures

BIS

BAS DRIVE

BAS FUN

BAS
REWARD

GSES

BDI Il

BAI

GS
(n=21)
M (SD)

20.71 (3.41)
9.57 (2.39)

11.28 (1.87)

15.67 (1.77)

2.0 (1.58)

n/a

n/a

Pl
(n=20)
M (SD)

22.85 (2.71)
10.25 (2.93)

10.60 (2.74)

15.95 (2.01)

7.5 (3.0)

9.6 (6.64)

12.75 (11.12)

[o]
(n=20)
M (SD)

18.65 (3.77)
9.5 (2.52)

11.85 (2.83)

16.0 (3.03)

6.3 (2.34)

5.65 (7.24)

8.2 (7.46)

F (2,58) / t (df38)

7.95
.500

1.243

123

30.77

-1.8

-1.52

p value

.001
.609

.296

.884

<.001

.08

137

post-hoc

>IREGS

GS<#l=I

Key: GS = Good Sleepers; Pl = Psychophysiolégiseomnia; Idl = Idiopathic Insomnia
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Table 3: Means & Standard Deviations for the BIS/BA Scales from a large community sample and the clent sample

BAS
Sample Type & Source BIS BAS DRIVE| BAS FUN REWARD
Community Sample
Female - Age 40 to 49yrs (n = 393) 21.4 (3.4) 9.8 (2.7) 10.8 (2.3) 16.8 (2.0)
FromJormet al. (1999)
Community Sample
Male - Age 40 to 49yrs (n = 336) 20.0 (3.7) 10.3 (2.4) 10.6 (2.2) 16.1 (2.1)
FromJormet al. (1999)
Current Sample - GS Group
(Mean Age = 40.24, SD = 8.1) 20.71 (3.41) 9.57 (2.39) 11.28 (1.87)  15.67 (1.77)
Current Sample - Pl Group
(Mean Age = 49.95.24, SD = 12.7) 22.85 (2.71) 10.25 (2.93) | 10.60 (2.74)  15.95 (2.01)
Current Sample - Id| Group 18.65 (3.77) | 9.5(2.52) 11.85(2.83]  16.0 (3.03)

(Mean Age = 42.15, SD = 15.4)
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Table 4 Glasgow Sleep Effort Scale Iltem Analyses

Item/Statement M (SD) F (1, 38) p value post-hoc
GS= .14

1. | put too much effort into sleeping when it slilbcome naturally P1=1.10 16.78 <.001 PI>IdI>GS
Idl = .70
GS = .67

2. | feel | should be able to control my sleep PI=1.15 3.754 .029 GS<PI=IdI
Idl = .90
GS =.00

3. | put off going to bed at night for fear of rmging able to sleep Pl= .50 10.711 <.001 GS<PI=IdI
Idl = .75
GS = .67

4, | worry about not sleeping if | cannot sleep Pl= 1.35 6.738 .002 GS<PI=IdI
Idl = 1.05
GS= .00

5. | am no good at sleeping Pl= 1.20 57.252 <.001 IdI>PI>GS
Idl = 1.70
GS =.00

6. | get anxious about sleeping before | go to bed PlI= .80 13.682 <.001 PI>1dI=GS
Idl = .30
GS=.52

7. | worry about the consequences of not sleeping Pl1=1.40 10.737 <.001 PI>1dI>GS
Idl = .90

Key: GS = Good Sleepers; Pl = Psychophysiologitsdmnia; Idl = Idiopathic Insomnia
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Figure 1. The Behavioural Inhibition System pogediaby Gray (1982)
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Figure 2. The Behavioural Inhibition System pogedaby Gray (1982) and how it might relate to tkpegience of poor sleep and insomnia
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Abstract
This reflective account focuses on my experienca afsk assessment appointment
within a multi-disciplinary Child and Adolescent ktal Health Service that | found to
be extremely demanding and emotionally challengibhgmakes use of models of
reflective practice from Gibbs (1988) and Johns &altam (1996) to structure my
understanding of the experience as a key eventyindaevelopment as a reflective
practitioner. The account starts with the professi@nd personal context in which the
learning experience took place before going on d¢ecdbe the experience and the
feelings | encountered during it and afterwardhén outlines how | went on to process
and evaluate the experience within the contextypersonal and clinical development

and further training needs.
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Abstract

This account focuses on my experiences within @eicefor people experiencing First
Episode Psychosis and uses elements of Gibbs’ [1f88el of reflective practice to
reflect upon these as a learning experience in rayeldpment as a Clinical
Psychologist. The account begins by introducing $kevice based and personal
context of the learning experience which includeidipng a service that was about to
see a significant reduction in the number of psiadists it had available to it. It then
goes on to explore how | felt about the situatiod &ow | came to came to process
and manage it through reflective practice. Finatlyutlines the positive outcomes of

the experience in terms of my clinical and profesal development.
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Appendix A.1: Guidelines for submissions to SLEEP

SLEEP - Author Information
MANUSCRIPT SUBMISSION GUIDELINES

SLEEP is a publication of the Associated Professional Sleep Societies, LLC (APSS), a joint
venture of the American Academy of Sleep Medicine and the Sleep Research Society. It is
distributed to more than 10,000 readers.

The text of the manuscript should be in the followi ng form:

a. Title page: This page should include the title and subtitle; full first and last names, highest
academic degrees, and institutional affiliations for all authors; the institution at which the work
was performed; disclosure of the presence OR absence of financial support and off-label or
investigational use; the presence OR absence of any conflicts of interest for each author;
corresponding author’s full address, phone and fax numbers and e-mail address. No submission
will be considered for review without complete disclosure included on the title page. This page
should be separate from the other pages.

b. Abstract: Each article must be preceded by a structured abstract. For clinical or original
investigations, the abstract is limited to 250 words. The components of this format are (start
each on a new line): Study Objectives; Design; Setting; Patients or Participants; Interventions;
Measurements and Results; Conclusions. (For any of the previously mentioned components of
the abstract not supplied, whether the information is unavailable or not supplied, it will be
published as N/A (Not Available) for continuity purposes.) For smaller departmental articles,
abstracts should not exceed 100 words. Please provide no fewer than three but no more than
ten key words that reflect the content of your manuscript. For guidance consult the Medical
Subject Headings - Annotated Alphabetic List, published each year by the National Library of
Medicine and available in most hospital or institution libraries.

c. Introduction: State the object of research with reference to previous work.

d. Methods: Describe methods in sufficient detail so that the work can be duplicated, or cite
previous descriptions if they are readily available. Manuscripts that require extensive details
about methods and procedures may place some of this information in an electronic Supplement
that will accompany the manuscript through production and electronic publication on the SLEEP
website (not in printed version). The supplement should be referred to in the appropriate
locations in the published paper.

e. Results: Describe results clearly, concisely, and in logical order. When possible give the
range, standard deviation, or mean error, and significance of differences between numerical
values. Results (including tables and figures) that go beyond the key findings reported in the
paper may be placed in an electronic Supplement that will accompany the manuscript through
production and publication on the SLEEP website (not in the printed version). The supplement
should be referred to in the appropriate locations in the published paper.

f. Discussion: Interpret the results and relate them to previous work in the field.

g. Acknowledgments: The minimum compatible with the requirements of courtesy should be
provided.
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h. Legends: Figure legends, numbered sequentially. Give the meaning of all symbols and
abbreviations used in the figure.

i. Tables: ALL tables must be created using the table function in a word processor program and
also should conform to a one- (3.25”) or two-column (6.5”) format. Prepare each table with a title
above and any description below the table. Tables should be self-explanatory and should not
duplicate textual material. They must be numbered and cited in consecutive order in the text,
and must have a short title. Tables consisting of more than 10 columns are NOT a  cceptable.
Previously published tables must have a signed permission from the publisher and complete
reference data so that appropriate credit can be given.

j- References: References should be limited to no more than 60 citations for original articles.
SLEEP complies with the reference style given in "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” (see Ann Intern Med 1997;126:36-47 or online at
http://www.acponline.org). Each reference should be cited in the text, tables, or figures in
consecutive numerical order by means of Arabic numerals outside periods and commas and
inside colons and semicolons. When 3 or more references are cited at one place in the
manuscript, a hyphen should be used to join the first and last numbers of a series; commas
should be used without spaces to separate other parts of a multiple-reference citation. The
reference section should be included starting on a separate page at the end of the text, following
the style of the sample formats given below. It is highly recommended that a standard
bibliography program such as EndNote or ProCite be used. For EndNote users, the formatting
style for SLEEP should be used. For abbreviations of journal names, refer to “List of Journals
Indexed in Index Medicus” (available from the Superintendent of Documents, US Government
Printing Office, Washington, DC 20402, USA, DHEW Publication No. (NIH) 80-267; ISSN 0093-
3821). Provide all authors' names when fewer than seven; when seven or more, list the first
three and add et al. Provide article titles and inclusive pages. Accuracy of reference data is the
responsibility of the author. Include the journal name, year published, volume number, and page
numbers. The SLEEP journal style does not include issue numbers. We cannot guarantee that
citation/reference software will match all SLEEP author guidelines.

Sample citations
According to our previous work,"*#*
The patients were studied as follows**:

Sample references

Article:
1. Kapur VK, Baldwin CM, Resnick HE, Gottlieb DJ, Nieto FJ. Sleepiness in patients with
moderate to severe sleep-disordered breathing. Sleep 2005;28:472-7.

2. Quan SF, Howard BV, Iber C, et al. The Sleep Heart Health Study: design, rationale, and
methods. Sleep 1997;20:1077-85.

Book:
3. Guilleminault C, Lugaresi E, eds. Sleep/wake disorders: natural history, epidemiology, and
long-term evolution. New York: Raven Press, 1983.

Chapter of a book:

4. Coleman RM, Bliwise DL, Sajben N, et al. Epidemiology of periodic movements during sleep.
In: Guilleminault C, Lugaresi E, eds. Sleep/wake disorders: natural history, epidemiology, and
long-term evolution. New York: Raven Press, 1983:217-30.

79



DETAILS OF STYLE

Drug names: Use generic names in referring to drugs; trade names may be given in parentheses
after the first mention, but the generic name should be used thereafter. Abbreviations: Follow the
list of abbreviations given in "Uniform Requirements for Manuscripts Submitted to Biomedical
Journals” (see section on References). For additional abbreviations, consult the Council of
Biology Editors Style Manual (available from the Council of Biology Editors, Inc., 9650 Rockville
Pike, Bethesda, MD 20814) or other standard sources.

Please provide on a separate sheet all abbreviations used with their full definition. Each should
be expanded at first mention in the text and listed parenthetically after expansion.

FIGURES AND ILLUSTRATIONS

1. Figures should be black-and-white line drawings, professionally drawn and lettered. Avoid the
use of screens and grayscale elements within a figure.

2. Figures and illustrations should be submitted in their final size, either 3.25 inches wide or 6.5
inches wide (see #4 below), and must be clear and easily readable.

3. Photographs, either black-and-white or color, are permitted, provided they fit the size
requirements and are of high quality.

4. Most figures and illustrations should have a maximum width of 3.25 inches so they can fit into
the confines of a single column. Only illustrations of particular importance and relevance, or
figures that incorporate several smaller elements, should appear in two-column size, which is 6.5
inches wide.

5. Figures should be of a uniform style within the manuscript; the same typeface should be used
for each figure (the font and size is Arial 9 point) you submit, and figures of the same type-such
as bar graphs-should appear similar and be proportioned ' to the same scale.

6. Figures will be evaluated both for scientific relevance and for design integrity, and authors
may be asked to modify figures based on either of these concerns.

7. All figures and illustrations will be reproduced in “portrait” format; SLEEP cannot
accommodate “landscape” presentation (i.e., no table or figure will be included that requires the
reader to turn the journal sideways).

8. Each figure and illustration should be numbered and cited in consecutive numerical order
within the text of the manuscript. A legend should be provided for each figure and illustration.

9. Reproduction in color must be approved by the Editor. Authors are required to pay a color fee
for each color reproduction. The cost to the author will be $100.00 per figure/photo/illustration,
and payment will be required before publication.
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Appendix A.2: Systematic Review - Study Evaluatio ool

Study No.

Studly title:

Journal title:

Year of publication:

First author:

Study Design:

Participant characteristics:

Types of groups included in the study. For
example, Primary Insomnia, Normal Sleepe
etc.

Intervention/treatment mode:

Does the paper specifically refer to which
diagnostic criteria were employed in the
study?

DSM IV

Other (Specify):

ICSD

AASM RDC
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What inclusion and exclusion criteria are
actually listed in the paper?

Do the criteria employed correspond to the

RDC for Insomnia Disorder? YES PARTIALLY NO

Where specific insomnia subtypes were being YES PARTIALLY Not Applicable

studied were appropriate RDC for these

subtypes utilised? If yes which ones? For | Subtypes utilised:

example Idiopathic Insomnia.

Were participants further categorised YES NO

according to the pattern of their insomnia

problem i.e. Sleep Onset difficulty or Waking Sleep Onset Walkdtitgr Sleep Mixed

After Sleep difficulty? If yes which categorie
were used?

(7]

Which methods of assessment were reportedly emglimyelentify participants who met the criteria dayed?:

Item 12. Clinical Interview Yes (2 points)
DK (0)

Item 13. Were independent interviewers used?

Item 14. Was inter-rater reliability checked?

Item 15. Were Polysomnography data collected?

Item 16. Were Sleep Diary/Log data collected?

N0 points)

Yes (2 points

Yes (2 points
Yes (2 points)
Yes (2 ppints

Structured or Semi-structured (2pts)stcrctured (1pt)

No (0 points)
No (0 points)
No (0 points)
No (0 points)
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Other assessment procedures utilised? (specify):

Section Total Score:

Was the following information reported by the rasbars?

Item 17. Recruitment methods employed Yes (2 points) Nodi@ts)
Item 18. Types of individuals enrolled i.e. clinical or vokeer participants? Yes (2 points) No (0 points)
Item 19. Means, std deviations and ranges of sleep measigesST, SOL, WASO, SE? Yes (2 points) Partiédlpoint) No
(O points)
Item 20. Means, std deviations and distribution of insonthieation? Yes (2 points) Partially (1 point) Nopoints)
Item 21. Means and distribution of insomnia frequency? {Zepoints) Partially (1 point) No (0 points)
Item 22. Means and std deviations of discrepancies betwgalgiedive estimates and objective measures of stessures?
Yes (2 points) Partially (1 point) No (0 points) Not Applicable (2 points)

Section Total Score:

What were the main findings of the study in relatio the psychological interventions employed?

Notes
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Author Guidelines

Title Page

This should contain a concise title of the article, a shortened version (no more than 50
characters including spaces) for the running head, names of the authors, their
affiliations, and the full postal and e-mail address, fax and telephone number of an
author to whom correspondence can be addressed.

Conflicts of interests - Disclosure of any personal of financial support and author
involvement with organization(s) with financial interest in the subject matter of the
paper, or any actual or potential conflict of interest, and if no conflict exist, a
statement must be included for each author.

Summary
This should be on a separate page, and less than 250 words. It should be followed by
up to six key words. It should not be structured.

Main Text

This should start on a separate page, and include an introduction, methods, results
and discussion. The suggested points of insertion of figures and tables, etc., should be
indicated. Authors should avoid abbreviations (except for those commonly
understood), long sentences, and many juxtaposed numbers in sentences.

References
References cited in the text should include the author's name and year of publication.
Where there are more than two authors, list the first author only, followed by et al.

Reference list entries should be alphabetized by the last name of the first author of
each publication. For publications with six or less authors, list the last name and
initials for all authors. For publications with more than six authors, list the first three
authors and then use et al. after the third author's name to indicate the rest of the
authors. Provide article title, source, year of publication, volume, and inclusive pages.
Note that periods should be included as part of authors' initials and journal
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of journal names is offered by the US National Library of Medicine (NLM)
(ftp://nimpubs.nim.nih.gov/online/journals/ljiweb.pdf) and in the Journal Database of
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References to abstracts or letters may be included but these must be stated as such.
Unpublished work should only be cited in the text. Only references that have already
been published or that are genuinely in press should be included in the reference list.

We recommend the use of a tool such as EndNote or Reference Manager for reference
management and formatting.

EndNote reference styles can be searched for here:
http://www.endnote.com/support/enstyles.asp

Reference Manager reference styles can be searched for here:
http://www.refman.com/support/rmstyles.asp

Examples of basic references format:
Loomis, A. L., Harvey, E. N. and Hobart, G. Cerebral states during sleep as studied by
human brain potentials. J. Exp. Psychol., 1937, 21: 127-144.

Kleitman, N. Sleep and Wakefulness. University of Chicago Press, Chicago, 1963
(second edition).

Webb, W. B. Theories about sleep and some clinical implications. In: R. Drucker Colin,
M. Shkurovich and M. B. Sterman (eds) The Functions of Sleep. Academic Press, New
York, 1979: 1936.

Supporting Information

Quantitative or qualitative data too extensive for inclusion in the print edition of the
Journal may be presented in the online edition, as supporting information. It must be
included as part of the original submission and will be reviewed as an integral part of
the paper. The availability of supporting information should be indicated in the main
manuscript, to appear after the references at the end of the paper, providing titles of
figures, tables, etc. formatted as if the material was to appear in the print edition. We
welcome audio and video material, if relevant to your paper. Full details on how to
submit supporting information, including videos, can be found at
http://authorservices.wiley.com/bauthor/suppmat.asp.

Illustrations

These should be referred to in the text as figures using Arabic numbers, e.g. Fig. 1,
Fig. 2, etc., in order of appearance. Each figure should be labelled with its appropriate
number.

In the full-text online edition of the journal, figure legends may be truncated in
abbreviated links to the full screen version. Therefore, the first 100 characters of any
legend should inform the reader of key aspects of the figure.

Tables

These should include only essential data. Each table must be typewritten on a
separate sheet and should be numbered consecutively in Arabic numerals, e.g. Table
1, and given a short caption.
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Abstract

Background: Insomnia is the most widely prevalent disordeslekep, affecting 6 to
38% of adults. There has long been debate aroumd iheomnia should be
conceptualised, diagnosed and treated. Furtherangseinto identifying the
mechanisms that underlie the development and nmante of insomnia and its
different subtypes is required. Neurophysiolog®alf-regulatory behaviour systems
have been implicated in the etiology of a variefyother psychiatric disorders,
however, it is not known what role they might play the development and

maintenance of insomnia.

Aims. The proposed study aims to investigate the pialerdle of self-regulatory
behaviour systems in the development and maintenaficPsychophysiological

Insomnia (PI1) and Idiopathic Insomnia (Idl) amongganple of adults.

Methods. Groups of participants with Pl and Idl, and Gdgaldepers, will complete
self-report measures of Behavioural Inhibition St@nty, Behavioural Activation
Sensitivity, Sleep Effort, Depression and Anxienalyses of variance (ANOVA)
and covariance (ANCOVA) will determine any betwegroup differences and

moderating effects of psychopathology.

Applications: Despite differences in clinical presentation aredponse to standard
treatment, patients with Pl and Idl are managedalimjcians in the same way. The
proposed study will further consider how the PI &fidsubtypes differ. The findings
may have implications for how treatment protocadsild be further developed for

use with persons presenting with different insonsuibatypes.
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1. Introduction
11 Insomnia

Insomnia is a common problem which is thought feaiffrom 6-38% of adults
However, it is poorly understood and frequentlywee by clinicians as merely a
symptom of so-called ‘primary’ disorders ratherrtlzaclinical disorder in its own
right. Consequently, insomnia symptoms can go ateckin favour of targeting the
‘primary’ disorder’. In addition, despite differences in the charasties and
treatability of different insomnia subtypes, theg asually managed in the same
way. The International Classification of Sleep Dios, 3° Edition (ICSD-2); lists
diagnostic criteria for 3 primary insomnia subtypes/chophysiological Insomnia,
Idiopathic Insomnia andParadoxical Insomnia. The proposed study aims to

investigate the first and second of these subtypes.

1.1.2 Psychophysiological Insomnia

Psychophysiological Insomnia (P1), is found in 1-8¢6he general population, and
12-15% of those presenting for treatménit develops in adulthood, can often be
linked to identifiable precipitating events andstressors, and comprises both
psychological and physiological features such aslitimned arousal, sleep-
incompatible behaviour, sleep preoccupation, amggsive focus on and anxiety
about sleep. Research literature has demonstrated that Pbeareated effectively
using psychological interventions (e.g. CognitivehBviour Therapy for Insomnia)
thus suggesting that behavioural and cognitiveofagblay a part in PI.

Research into the psychological mechanisms imglctat the development and
maintenance of Pl has resulted in a number of egptety models being put forward
®. The proposed study will focus on the Attentiotehtion-Effort (A-1-E) pathway
model of PI development proposed by Espie et dlhey posit that the primarily
self-regulatory sleep-wake process is disrupteddbgctivelyattending to sleep,
explicitly intending to sleep, and by makirgjfortful attempts to initiate sleep,
leading to the development of PI. This model msritrat of other psychological
disorders, (i.e. Depression & Anxiety) that als @ttention biases as being

involved in etiology.

1.1.3 Idiopathic Insomnia
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Few studies have investigated the nature of Idlepansomnia (ldl), also known as
Childhood Onset Insomnia, and it has proved to benaeptually difficult disorder
to define and research. The ICSD-2 describes ldllaagstanding insomnia
complaint with a chronic and persistent course, fewods of sustained remission,
and onset during infancy or early childhood. Ideefs around 1% of adults and is
seen in less than 10% of those presenting witmsoninia complaint # Unlike P,
there is usually an absence of identifiable prégipig and maintaining factors in the

history of those with IdlI.

IdI patients typically show only minor psycholodiedonormalities although there is
limited evidence that some of them adopt denialrapdession as coping strategies
and of an association with neurodevelopmental dexsrsuch as ADHD and
Dyslexia® ’. Edinger et al® found that participants who reported childhoodedns
insomnia had higher levels of arousability and wargely unresponsive to
behavioural treatment. These findings lend weightiauri & Olmstead'$
supposition that Idl may have a less psychological more neurophysiologcial

etiology than PI.
1.2 Sdf-regulatory Behaviour Systems

Motivational theorists argue that a continual psscef moving toward, and away
from, mental goal representations underlies hunedraiour”. Put simply, the
model proposes that human behaviour is motivatetthdypursuit of desirable goals
and pleasure, and the avoidance of negative outamedispleasure. Gra¥y**
endorses this view and suggests that two gener@ational systems regulate
behaviour and affect; a Behavioural Inhibition 8yst(BIS) and a Behavioural
Activation System (BAS).

The BIS is said to be involved in the experiencaadative affect, and the
anticipation and avoidance of threat and negatiteames. Indeed, Gray has argued
that this mechanism underlies the experience aean¥" ** The BAS, is thought to
control appetitive motivation and to be sensitivsignals of reward. It is therefore
implicated in the experience of positive affectd &ine facilitation of behaviour that
might lead to positive outcomes.
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Research has shown that when threat occurs indilddugh in BIS sensitivity
become more anxious, distressed, and avoidanigraons lower in BIS sensitivity.
Conversely, when potential reward arises, thosk iImdBAS sensitivity tend to
experience more positive affect and engage in mppeoach behaviour than those
lower in BAS sensitivity. Low levels of BAS sensity have also been associated

with negative affect suggesting that high level8AS sensitivity may be protective
12-15

1.3 Therole of Self-regulatory Behaviour Systems in Insomnia

Attentional biases and there relationship with &fend behaviour are central to the
A.l.LE. pathway model of Pl and self-regulatory babar system models. Both
insomnia and differing levels of BIS/BAS sensitwitave also been associated with
psychopathology. Therefore, it would seem reas@tabhypothesize that differing
levels of BIS/BAS sensitivity might be found betwebose with Pl and healthy
normal sleepers. For example, would greater levelS sensitivity be found

among those with Pl and greater levels of BAS $eitgiin normal sleepers?

It is also possible that BIS/BAS sensitivity mayrb&ated to the difference in some
characteristics of Pl and Idl. For example, as éidbvels of BAS sensitivity are
thought to be protective of psychological wellbgingght people with Idl, report
greater levels of BAS sensitivity than those wittwiRo often present with

psychological distress.
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2. Aims and Hypotheses

2.1 Aims

The proposed study aims to extend our knowledgesoimnia subtypes by
measuring self-reported BIS/BAS sensitivity amoraghilts who meet criteria for Pl
and Idl, and normal sleep. Given that sleep effostid to play a key part in PI, but
its role in Idl is unknown, it will also measure/éds of sleep effort. Additionally, it

is proposed to take measures of depression andtgnaiinvestigate the relationship
between insomnia and psychopathology and BIS/BASisety. The inclusion of
participants with Pl and IdI will compliment othersearch into these subtypes that is
being carried out within the University of Glasg&eep Centre (UGSC).

Specifically, it aims to address the following ras# questions:

Primary questions:

5. Do those with Pl and Idl report differing levelsBIS/BAS sensitivity
compared to good sleepers?
6. Do those with PI report differing levels of BIS/BA®8nsitivity compared to

those with 1dI?

Secondary guestions:
7. Do those with PI report differing levels of Sleefidet compared to those
with 1d1?
8. What are the relationships between BIS/BAS seriitand Sleep Effort in
those with Pl and 1d1?
9. Do Anxiety and Depression moderate the relatiorsshgtween PI, Idl,
BIS/BAS sensitivity and Sleep Effort?

2.2 Hypotheses
Given the exploratory nature of the proposed sttlay following tentative
hypotheses are proposed:

6. Participants with P1 will report greater levelsRifS sensitivity than normal
sleepers.
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7. Participants with P1 will report lower levels of BAsensitivity than normal
sleepers.

8. Participants with Idl will report greater levelsBAS sensitivity than those
with PI.

9. Participants with P1 will report greater levelsSleep Effort than those with
Idi

10. Participants with P1 who report greater levels syghopathology will also

report greater levels of BIS sensitivity.

3. Plan of Investigation
3.1 Participants

Participants will be 18 years of age or over. Theitebe a PI group, IdI group, and
Good Sleeper (GS) group.

3.1.1 Inclusion and Exclusion Criteria

Participants in the Pl and Idl groups will meeegl@listurbance criteria as indicated
by scores of >5 on the Pittsburgh Sleep Qualiten@PSQI) and > 14 (Moderate
Insomnia) on the Insomnia Severity Index (ISI). ¥kell also meet general criteria
for insomnia and specific criteria for Pl and Idl@utlined in the ICSD-2 The GS

group will meet research diagnostic criteria foridal Sleepers (Controls§.

Exclusion criteria will include:

a. The presence of another sleep disorder such aslepsy, sleep apnoea,
restless legs syndrome, circadian sleep disordgrarasomnias

b. The presence of severe psychopathological disorder

c. The presence of a physical/medical disorder whiely be influencing sleep
patterns

d. Where sleep disturbance is suspected as beingsh# of substance misuse

e. Being in receipt of concurrent psychological or phacological treatment for

sleep problems.
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To ensure a clear distinction between the insorgroaps, the Idl group will be
required to have developed insomnia by age tweatdetlae Pl group after the age of

seventeen.

Group allocation shall be verified by individuakeareviews with Professor Colin
Espie, whom is a highly experienced researcheleepsdisorders. Data obtained
from sleep diaries will assist with confirming gpallocation

3.2 Recruitment Procedures

Participants will be recruited using standard UG&&thods, including emails to
University of Glasgow students and staff, placenoémotices in NHS staff
newsletters; posters in NHS facilities including &FPgeries, newspaper
advertisements etc, and contacting individuals e previously participated in

sleep research and given permission to be contémtedher studies.

3.3 Measures

Participants will complete the following standagdfseport questionnaires*, which
have been found to be reliable and possess apatepevels of internal consistency:
1) Pittsburgh Sleep Quality Index (PSOf)
2) Insomnia Severity Index (ISH}.
3) Beck Depression Inventory (BDYJ
4) Beck Anxiety Inventory (BAIY°
5) Behavioural Inhibition Scale (BIS) and Behaviouhativation Scales (BAS)
12The BIS/BAS questionnaire is comprised of 24 itevith four subscales:
One reflects BIS sensitivity (7 items), and threftect aspects of BAS
sensitivity: BAS Drive (4 items); BAS Fun Seekirgilems); and BAS
Reward Responsiveness (5 items)
6) Glasgow Sleep Effort Scale (GSES)The GSES is a 7-item scale designed

to assess effortful preoccupation with sleep.

*Further details of these can be found in Apperidix

3.4 Design
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The study will comprise a quasi-experimental betwgeups design with the
following three groups:

1) Psychophysiological Insomnia (P1) 2) Idiopatmsomnia (IdI)

3) Good Sleeper (GS)

Efforts will be made to balance the groups in teahgender and age.

Group will be the main independent variable andigpant scores on the PQSI, ISI.
BIS/BAS sensitivity and Sleep Effort will be the maependent variables.
Psychopathology, as measured by the BDI and BAlbeilthe main secondary
dependent variables.

3.5 Research Procedures

Potential participants will be invited to contdoe tresearcher/Glasgow Sleep Centre
by e-mail or telephone. They will be provided witinther information regarding the
study and invited to participate. They will thermgaete a brief telephone screening
instrument which is routinely used at the UGSCltiBigants meeting criteria for an
appropriate group will be invited to meet with tlesearcher at the UGSC to
complete the self-report measures, a consent fachpatient information sheet.

They will then patrticipate in a clinical intervieand assessment which will last about

1 hour.

Participants will be asked to complete a 7-daysthary after meeting the
researcher, and to return it in the freepost epesfrovided. Individuals not meeting
the criteria for an appropriate group will be debed regarding the aims and
objectives of the study and thanked for their ieserThey will also be offered a
copy of ‘The Good Sleep Guide’, a leaflet providamdyice on effective self-help,
prepared by Professor Colin Espie and recommenygdaeBritish Sleep Society.

3.6 Justification of sample size
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To our knowledge no previous studies have invegdythe relationship between
insomnia and BIS/BAS sensitivity. Therefore it wet possible to calculate the
optimal sample size required for the proposed shydseferring to previous findings
in this area. In addition, previous research winak investigated psychological
variables in persons with Idl is extremely limitétbwever, Hauri & Olmstead®

did compare adults with childhood and adult onssbmnia using sample sizes of
n=20 and n=39 respectively, and found significaffecences between the groups on
sleep related characteristics. More recently, ayeaisnpublished study which
investigated the role of acceptance and coping styldl and Pl was completed
within the UGSC. In accordance with the relevanti@ocalculations this study
included PI, Idl and GS groups with 30 participantsach.

Unfortunately, the majority of previous researciizihg the BIS/BAS scales has
looked at within group differences in large clidiead non-clinical community
samples. However, Kasch et &f.examined BIS/BAS sensitivity in 62 depressed
participants and 27 non-depressed controls. Thaydaohat the depressed
participants reported significantly lower levelsBAS and higher levels of BIS.
Effect sizesalculated from reported means & standard devigtiarere as follows: BIS
d =1.12, BAS Drive d = .99, BAS Reward Responsagsnd = .94 and BAS Fun
Seeking d = .86. In accordance with Cohen’s (1@3f)ct size conventions such

figures correspond to large effects.

The proposed study’s primary hypotheses relatetaden group differences. Based
on the effect sizes found by Kasch et'd].and the sample sizes employed in
previous studies of Idl, a large effect size of Walld seem reasonable for the
proposed investigation. A series of power calcafetiwas conducted using the
G*Power 3 software program. These revealed thasiimated 24 participants per
group would be required to detect significant défeces at an alpha level of 0.05,
with power of 0.8 (one tailed). Given that it isended to use demographically
matched samples and clearly differentiated experiabgroups, it is proposed that a
sample size of 30 participants per group will biticent to detect any differences.

3.7 Settings and Equipment
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Access to e-mail and telephone facilities will bguired for recruitment purposes.
The UGSC laboratory at the Sackler Institute wihpde suitable rooms for
conducting interviews with participants.

3.8 Data Analysis

Analysis will be conducted using the Statisticskeae for the Social Sciences for
Windows (SPSS for Windows) software package. Tha ddl be checked visually,
and with reference to skewness and kurtosis vatueasure that they are normally
distributed. If necessary, the data will be transied to meet criteria for the use of
parametric tests. Initial descriptive statisticdl ten be produced for the purposes of
sample description. Demographic and sleep relaatal wlill be analysed to
determine any differences between the groups amchwiariables should be

included as covariates in further analyses. A sexfeANOVAs will be performed to
identify any between group differences on the nd@ipendent variables. Post-hoc
testing will be utilized to further analyse the®éthin group correlation analyses
shall also be computed to investigate the relakignsetween BIS/BAS sensitivity,
Sleep Effort, Anxiety and Depression in particigawith Pl and Idl. Should the
groups differ on measures of anxiety and depresgibiCOVAs will be performed

to investigate the potential moderating effectpfchopathology. Where necessary,

corrections will be made for the effects of mukiglomparisons.

4. Health and Safety Issues

This study will conform to the standard operatinggedures of the UGSC which

include a comprehensive risk assessment analysis.

4.1 Researcher Safety Issues

The study will adhere to the following proceduregnsure that there are no risks to
the researcher in conducting this study. Firstiyemail account will be set up for
the sole purpose of recruitment, thus ensuringgheticipants do not have access to
personal information about the researcher. Theareker will meet participants in a

secure building, and at a time when colleaguep@asent.
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4.2 Participant Safety Issues

Participants will be fully briefed on study proceesi prior to consent being obtained
and will be advised that interviews will take plabg&ing the day in a secure and

occupied building.

5. Ethical Issues

Participation will be voluntary and participantdivee informed that they are free to
withdraw from the study at any stage. The propassedarch method does not
require the deception of participants and therenarmvasive procedures involved.
Therefore, it does not appear to pose any forese#aieat to participants’

psychological well-being, health values or dignity.

Methods will be employed to ensure confidentiatitying data input and storage of
data. Following completion of the study particiganill be offered the opportunity
to be provided with a summary of the outcome ofrdsearch.

6. Financial Issues

It is anticipated that the cost of questionnaimes administration related costs will
be covered by the University Section of Psycholalgidedicine. No equipment
requires to be purchased for the purposes of thgosed study. The researcher will
have access to appropriate computer based datgsmssbdftware via the Section of
Psychological Medicine and UGSC. It is envisaged @reater Glasgow & Clyde
Research and Development Department will reimbpastcipant travel costs.

7. Timetable

Ethical approval submission: September/Octob8B820

Participant recruitment & data collection: Decemd@d8 to May 2009

Analysis & write up: May 2009 to August 2009
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8. Practical Applications

Despite the differences in presentation, diagnastieria and variability in
responses to standard treatment, patients witbrdiit subtypes of insomnia are
usually managed by clinicians in the same way. o@osed study will further
consider how the PI and Idl subtypes of insomnifediand may provide some
suggestions as to how psychological treatmentsigmmnia could be further

developed and utilized more appropriately.

9. Ethical and Management Approval Submissions

Ethical approval will be sought from Greater Glasgerimary Care Trust Ethics
Committee and management approval from GreatergGiag: Clyde Research and

Development Department. Approval will also be sdughm the relevant University
faculties to contact potential participants witthie staff and student body.
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APPENDIX 1

Participants will complete the following self-repguestionnaires:

1)

2)

3)

4)

Pittsburgh Sleep Quality Index: The Pittsburgh gl@eiality Index (PSQI;
Buysse et a] 1989) provides a reliable, valid and standardmeadsure of
sleep quality; to discriminate between g@odl poorsleepers. A PSQI global
score >5 indicates that a subject is having sediffieulty in at least two
areas, or moderate difficulty in more than thresaarof sleep quality. Recent,
independent study has validated this cut off andicoed reliability
(Cronbach’s alpha 0.85, test-retest= 0.84; Backhaus et.al2002).

Insomnia Severity Index (ISI; Bastien, Vallieredv®rin, 2001) The ISI has
been reported to be a reliable and valid instrurf@meporting perceived
iInsomnia severity with an alpha co-efficient ofeirtal consistency of 0.74
(Bastien, Vallieres & Morin, 2001). The ISI iselfsreport measure, which
asks the rater to state how severe their insorsntzow much they feel it, the
impact it has on their life and how distressed taeyby it. Adequate internal
consistency of this measure has been reported

Beck Depression Inventory (BDI; Beck, Steer & BrowA96) The BDl is a
21-item self-report form covering symptoms of degren. It is widely
accepted that a score of '23’ or above servesnasasure of severe
depression. The BDI demonstrates high internalisterxcy, with alpha
coefficients of 0.86 and 0.81 for psychiatric amdpsychiatric populations,

respectively.

Beck Anxiety Inventory (BAI; Beck, Epstein, Brown Steer, 1988) The BAI
is a 21=item questionnaire that measures the $gwdranxiety in adults.
This measure will therefore be able to identify axdlude participants with
high levels of anxiety. It is widely accepted thatcore of 30’ or above
serves as a measure of severe anxiety. The psgthomroperties of BAI
have been widely studied, resulting in high intéowasistency. = 0.92 and
excellent test-retest reliability r (81) = 0.75 @BeEpstein. Brown & Steer;
1998).
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5)

6)

Behavioural Inhibition Scale (BIS) and Behavioukativation Scales (BAS)
(Carver & White, 1994Behavioural Inhibition System (BIS) and
Behavioural Activation System (BAS) Sensitivity. BBAS sensitivity will

be assessed using the BIS/BAS Scale (Carver & \Wh@&@4) which is
comprised of 24 items with four subscales: Oneeotdl BIS sensitivity (7
items), and three reflect aspects of BAS sengiti@AS Drive (4 items);

BAS Fun Seeking (4 items); and BAS Reward Respensiss (5 items). The
three aspects of BAS sensitivity derive from dieettseoretical statements
about how BAS functioning should be reflected eigrally. The three
BAS-related scales were designed to reflect thesewhat distinct functions
(Carver, Meyer, & Antoni, 2000). Respondents raeheitem on a 4-point
scale ranging from 1 (very true for me) to 4 (viEge for me). Higher scores
on each scale indicate greater levels of BIS/BASis®ity. Internal
consistencies for the BIS/BAS Scales have beendftaibe adequate:
Cronbach’s alphas = .79, .72, .69, and .69, foBi&scale, BAS Drive,

BAS Fun Seeking, and BAS Reward Responsivenegzctigely

(O’Connor & Forgan,.2007). In an 8-month follow-sfudy of both
depressed and non-depressed individuals, Kasd¢h(2082) found that the
BIS and BAS scales showed stability over time dmehges in participants’

clinical state.

Glasgow Sleep Effort Scale (GSES; Broomfield & Esi005) The GSES is
a short (7-item) scale designed to assess effqtadccupation with sleep.
This is an important construct within the ICSD-2inigon of PI; and is the
‘end state’ of the proposed Attention-Intentiondtffpathway. The GSES
has a single factor structure with acceptable mateconsistencya(=.77).
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Appendix B.3: Diagnostic Criteria for Insomnia Groups and Good Sleepers

Participants in the Pl and Idl groups will meet tbkowing general criteria for insomnia as

outlined in the ICSD-2 diagnostic classificatiorssm:

A. A complaint of difficulty initiating sleep, difficly maintaining sleep, or waking up
too early or sleep that is chronically non-restgegabr poor in quality.
B. The above sleep difficulty occurs despite adeqapp®rtunity and circumstances
for sleep.
C. At least one of the following forms of daytime inpaent related to the night time
sleep difficulty is reported by the patient:
i.  Fatigue or malaise
ii.  Attention, concentration, or ,memory impairment
iii.  Social or vocational dysfunction
iv.  Mood disturbance or irritability
v. Daytime sleepiness
vi.  Motivation, energy, or initiative reduction
vii.  Proneness for errors or accidents at work or wiilang
viii.  Tension, headaches, or gastrointestinal symptomesponse to sleep loss

ix.  Concerns or worries about sleep

Participants eligible for inclusion in the Pl growpl also meet the following diagnostic

criteria for Psychophysiological Insomnia:

A. The patient's symptoms meet the criteria for ins@mn
B. The insomnia is present for at least one month
C. The patient has evidence of conditioned sleepatliffy and/or heightened arousal in
bed as indicated by one or more of the following:
i.  Excessive focus on and heightened anxiety aboep sle
ii.  Difficulty falling asleep in bed at the desired betke or during planned naps,
but no difficulty falling asleep during other monabus activities when not
intending to sleep
li.  Ability to sleep better away from home than at home
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iv.  Mental arousal in bed characterized either by simithoughts or perceived
inability to volitionally cease sleep-preventingmted activity
v. Heightened somatic tension in bed reflected byregideed inability to relax the
body sufficiently to allow sleep onset
D. The sleep disturbance is not better explainedrinther sleep disorder,  medical

or neurological disorder, medication use, or suizstaise disorder.

Participants eligible for inclusion in the Idl gwill meet the following diagnostic

criteria for Idiopathic Insomnia:

A. The patient's symptoms meet the criteria for ins@amn
B. The course of the disorder is chronic, as indicatedach of the following:
i.  Onset during infancy or childhood
ii.  No identifiable precipitant or cause
iii.  Persistent course with no periods of sustainedsson
C. The sleep disturbance is not better explained loyhen sleep disorder, medical or

neurological disorder, medication use, or substaiseedisorder.

The GS group will meet the following research diaggic criteria for Normal Sleepers
(Controls):
A. The individual has no complaints of sleep distudeaor daytime symptoms
attributable to unsatisfactory sleep
B. The individual has a routine standard sleep/wakedule characterized by regular
bedtimes and rising times
C. There is no evidence of a sleep-disruptive medicahental disorder
D. There is no evidence of sleep disruption due tobstance exposure, use, abuse, or
withdrawal

E. There is no evidence of a primary sleep disorder
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Appendix B.4: Participant enquiry screening form

Source

How did you find out about the University of
Glasgow Seep Centre?

Why have you contacted us?

Method of initial contact (mobile, email,
office phone)?

Personal

Full Name: Date of Birth: Age:
Telephone: Address:

Alternative Telephone:

When isa good timeto call?

What GP practice do you attend, and who is
the GP you normally see?

Sleep

Do you have difficulty Sleeping at the moment? (Y/N)

Have you always been a poor sleeper? (Y/N)

How long have you had a sleep problem?(yr)

Do you have difficulty falling asl eep? (Y/N)

How many nights per week do you have difficulty falling asleep? (out of 7)
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How long does it normally take you to fall aseep?(min)

Do you have a difficulty with waking up during the night?(Y/N)

How many nights per week do you have a difficulty with waking up during the
night?(out of 7)

How long are you normally awake during the night, in total ? (min)

What time do you normally go to bed? (time)

What time do you normally get up?(time)

How long do you normally sleep?(hr/min)

Do you any other difficulties with your sleep (e.g. restless legs, breathing problems, sleep walking)?

Do you work shifts, night shifts?

Roughly, how many units of alcohol do you drink per week?

(Remember: One standard (175ml) glass of wine = 2 unit
One pint of standard lager = 2.3 units
Soirit & Mixer = 1 unit)

Does your sleep disturbance affect how you feel and function during the day (e.g.
fatigue, sleepiness, concentration, memory, mood, motivation, irritable,
work/social functioning etc.). If yes, specify most salient.

Health

Do you keep in good health physically? (Y/N)

What physical health problems do you have (if applicable)?

What medicines do you take for your physical health? (if applicable)
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Do you keep in good health mentally? (Y/N)

What mental health problems do you have (if applicable)?

What medicines do you take for your mental health? (if applicable)

Notes
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Appendix B.5: Participant Information Sheet

PARTICIPANT INFORMATION SHEET

The role of behaviour motivation in Adult Onset andChildhood Onset
Insomnia

Principal Researcher: Grant Forgan, Trainee Clinieaychologist, University of Glasgow,
Department of Psychological Medicine.

Introduction

You are invited to take part in a research stuay th being carried out by the University of
Glasgow. Before you decide, it is important for ymuunderstand why the research is being
carried out and what is involved. Please take stime to read the following information
carefully and discuss it with others if you wishedse contact the researcher if you would like
more information or if there is anything that iq ctear.

What is the purpose of the study?

Sleep difficulties such as insomnia are common witlout one in ten adults experiencing a
problem getting to sleep or staying asleep. Peaple develop insomnia in childhood or
adulthood. The purpose of this study is to explbtwe differences between childhood and adult
onset insomnia and some psychological factors whiaely be involved in the development and
maintenance of these types of insomnia. It is hdpatthe findings from this study will add to
our understanding of these types of insomnia andriboite to the development of more effective
ways of treating them.

Why have | been chosen?

You are being asked to participate in this reseatetly because you have indicated that you are
either a good sleeper, who has no trouble sleegtimight, or have been experiencing problems
with your sleep. It is hoped that altogether, actb@f people will be studied in this project.

Do | have to take part?

It is entirely up to you whether you take part ot.rf you decide to take part you will be asked
to sign a consent form. If you decide to take pad are still free to withdraw at any time
without giving a reason. A decision to withdrawnat to take part will not affect the standard of
care you receive and any data collected from ydiubeidestroyed.

What will happen to me if | take part?

If you do not have a sleep problem and decidek® part as a ‘good sleeper’ you will only be
asked complete a consent form, and some questresnahich will be posted to you.

If you have a sleep problem and decide to takeymartwill be asked to meet with the researcher
to complete a consent form, a set of questionnainesto take part in an interview. The interview
will take place at the University of Glasgow Sle€entre at the Sackler Institute of
Psychobiological Research, Southern General Hdsfitahould last no longer than one hour.
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(The interview could be conducted by telephone instead at a pre-arranged time if this would be
mor e convenient for you. You would then be sent the set of questionnaires to complete and return

in a postage paid envelope). After the interview you will be asked to completsleep diary over
the following week and then return it to the resbar. You will be asked questions relating to
sleep quality, the effort you put into getting teep and behaviour motivation. There will also be
some gquestions about your physical health, meettinand drug/alcohol use.

Will my taking part in this study be kept confidential?

Your participation will be treated with strict casdnce. All personal information, such as your
address and contact details, which is collecteditapou during the course of the research will be
kept in a locked cabinet in a locked room (like edimal file) and only the researcher and their
research supervisor, Professor Colin Espie, Direatdhe University of Glasgow Sleep Centre
will have access to it. Most of the information t@afrom your assessments will be kept in
anonymised form and transferred to a password @extecomputer system that will not have
your name on it.

It is possible that a result from one of the questaires you complete has implications for your
health or well-being. This could be to do with yooental or physical health and in such an event
we would let your GP know. Should such concernseanive will make every effort to talk with
you first, prior to reporting.

What are the risks of participation?

Answering some of the questions in the questioesand interview may make some people feel
uncomfortable. You do not have to answer any golstyou don’t want to.

Are there any benefits of participation?

There is no direct benefit to you from participgtim this study; however, you will receive an
extensive evaluation of your sleep/sleep disordamoacost to you. We hope the information
learned from this study will benefit people exped@g insomnia in the future.

What will happen to the results of the research suly?

It is intended that they will be used as part @& tesearcher’s Doctorate in Clinical Psychology,
and will also be submitted for publication in aestific journal. You will not be identified in any
publication. You will be asked if you wish to reeeia summary of the research findings once the
study has been completed.

Is there someone | can contact to seek independeadvice about participating in this study?

You may contact NHS Greater Glasgow and Clyde Rebeand Development Office on 0141-
211-6313.

Should you wish to participate or require some morenformation:

Please contact the researcher Grant Forg& Y889 405 35%r by email at
g.forgan.1@research.gla.ac.uk
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Appendix B.6: Participant Consent Form

Consent form

Title of research study: Psychophysiological (Adult Onset) Insomnia anapdithic (Childhood
Onset) Insomnia: The role of self-regulatoripddg@our systems.

Principal Researcher: Grant Forgan, Trainee Clinical Psychologist, Ursity of
Glasgow, Department of Psychological Medicine.

Pleaseinitial each of the boxes

| confirm that | have read and understood the Elpent Information Sheet for the above study
and have had the opportunity to ask questions aheustudy.

| understand that participation in the study iswtary and that | am free to withdraw at any time
without giving a reason and that all data relatmgny participation will be destroyed.

I understand that all personal information and del@ing to my participation in the study will be
kept confidential.

| agree to take part in the study

| consent/do not consefmiease delete as appropriate) being contacted in the future regarding other
sleep research studies and to my personal corgtaitsdbeing retained for this purpose.

Participant Name:

Signature:

Date:
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Appendix B.7: Sleep Diary

Daily Sleep Diary

Complete the diary each morning (“Day 1" will be your first
morning). Don’t worry too much about giving exact answers, an
estimate will do.

Your Name The date of Day 1

Day1 |{Day2 |Day3 |Day4 | Day5 | Day 6

Enter the Weekday (Mon,
Tues, Wed, etc.)

Day 7

At what time did you go to
1 | bed last night?

After settling down, how
long did it take you to fall
asleep?

After falling asleep, about
how many times did you
wake up in the night?

After falling asleep, for how
4 long were you awake during
the night in total?

At what time did you finally
5 | wake up?

At what time did you get
6 | up?

How long did you spend in
7 bed last night (from first

~ | getting in, to finally getting
up)

How would you rate the
guality of your sleep last

night?

8
1 2 3 4 5
V. Poor V. Gooed
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Appendix B.8: Sleep Disorder Assessment Interview

University of Glasgow Sleep Centre Assessment Profoa
1. ORIENTATION

Although we a have some information regarding youcurrent sleep problem, it is
very limited and lacks important detail. Could youexplain in your own words the
nature of your sleeping problem and why you are her today?

2. PERSONAL SLEEP HISTORY

Presentation of Sleep Problem
a)Pattern

Key Q.What is the pattern of your
sleep on a typical night?

How long does it take you to fall asleep?

How often do you wake up?

How long are you awake during the
night?

How much sleep do you get?

~NJ

How many nights a week were like this
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b) Quality

Key Q.How do you feel about the
quality of your sleep?

Is it refreshing?

Is it enjoyable?

Is it restless?

How would you describe it in your own

words?

c) Daytime effects

Key Q.How does your nights sleep
affect your day?

Do you feel tired?

Do you feel sleepy?

Do you have problems concentrating?

Do you feel irritable?

What do you think insomnia does to yo
day?

When are your worst times in the day?

d) Impact on your life

Key Q.How does your insomnia affect
your quality of life?

What consequences does insomnia ha
for you?

What are you not able to do because o
your insomnia?

How would things be different in your
life if you overcame insomnia?

Development of the Sleep Problem

Key Q.Do you remember how and
when your poor sleep started?

What were the events and circumstanc
then?

What were the important dates and tim

pS?

-
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How has your sleep changed over time[?

Anything that has happened that has
made it worse?

Anything that has happened that has
made it easier?

Lifetime History of the Sleep Problem

Key Q.Did you used to be a good
sleeper?

How did you sleep as a child?

How did you sleep as a teenager?

How did you sleep as a younger adult?

Were there previous episodes of poor
sleep?

Dates and times?

Did these past episodes resolve? If so
how?

Family History of Sleep Problems

Key Q.Do other people in your family
have problems sleeping?

Do either of your parents have sleep
difficulties (now or in the past)

What about brothers and sisters?

What about the extended family
including grandparents?

Does anyone have problems that are
similar to your problems sleeping?

General Health and Medical History

Key Q.Have you generally kept in
good health?
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Have you had any major illness?

Have any health problems been persist
ones?

ent

Dates and times?

Have there been any recent changes in
your health?

History of Psychological Well-being

Key Q.Are you the kind of person who
usually copes well?

Have you had any psychological
problems?

Any problems with anxiety or depressiq
or with stress?

Dates and times

Current and Previous Treatments for In

somnia

Key Q.Are you taking anything to help
you sleep?

What (if any) medications are you taking

now to help you sleep?

What have you taken in the past?

Dates and times?

Are you taking anything you have boug
over the counter?

ht

What sorts of things have you tried to d
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yourself to help you sleep?

What have you found has worked and not
worked?

3. OTHER SLEEP DISORDERS

Sleep Related Breathing Disorder (SBD)

Key Q.Are you a heavy snorer?

Do you have interrupted breathing during
the night?

Does your partner say that you sometimes
stop breathing?

Do you waken up gasping for breath?

Are you excessively sleepy during the
day?

Do you fall asleep in the day without
wanting to?

Periodic Limb Movements in Sleep (PLMS) and RestlesLeg Syndrome (RLS)

Key Q.Do your legs sometimes twitch
or jerk or can't keep still?

Is it difficult to sleep because of muscle
jerks?

Do you waken out of sleep with sudden
jerky movements or feeling the need to
move your legs?

Do you have to get out of bed and pace
around to get rid of these feelings?

Are you excessively sleepy in the day?

Circadian Rhythm Sleep Disorders
a) Delayed Sleep Phase Syndrome (DSPS)

Key Q.Do you tend to sleep alright but
at the ‘wrong time’?
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Can you sleep well enough but only if
you stay up really late?

Are you alert and not sleep until a long
while after normal bedtime?

Are you sound asleep at the normal
waking time and can sleep on for hours
more?

b) Advanced Sleep Phase Syndrome (ASPS)

Key Q.Do you tend to sleep alright but
at the ‘wrong time’?

Can you sleep well enough but only if
you go to bed very early?

Are you very sleepy if you try to stay up
until normal bedtime?

Do you waken up very early, bright and
alert and no longer sleepy?

Parasomnias

Key Q.Do you have unusual
behaviours associated with your sleep?

Do you sleepwalk?

Do you sleep talk?

Do you have confused behavioural
episodes during the night?

Do you have night terrors when you are
very distressed but not properly awake

NJ

Do you grind your teeth in the night?

Do you sometimes act out your dreamsg?

Do you have nightmares?
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Narcolepsy

Key Q.Do you sometimes just fall
asleep without warning?

Do you have sudden sleep attacks?

Is it impossible to resist falling asleep
during the day?

Do you have collapses or extreme muscle
weakness triggered by emotion?

Do you have hallucinations or odd
sensations when you fall asleep or when
you waken in the morning?

Do you sometimes feel paralyzed and
unable to move when you waken from
your sleep?
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Appendix B.9: Good Sleeper Questionnaire
The sections marked witfi need to be completed for the purposes of compi¢hia study.

Your name and address is required if you wouldtiikbe sent a summary of the study’s
findings once it is completed.

Name

Address:

**Date of Birth :

*Age:

*Sex: Male Female

**Sleep Details

Do you currently have difficulties with your sleepfes No
Have you ever had serious or noticeable problertis yaiur sleep in the past? Yes No

If yes; a) How long do you estimate this problestda for?

b) Did the problem resolve itself or did you seskistance with it from your GP or
another source of help? Yes No

Many thanks for providing the above information d&mdtaking part in this
study.
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Appendix B.10: Ethics approval letter

%

Primary Care Division

Research Ethics

NHS

Primary Care, Community & Mental Health REC Greater Glasg ow
l1:(5‘&':!):IE))rlxrreft'orIt'waete'l'ennen’t Institute and Clyde
Western Infirmary
38 Church Street
Glasgow G11 8NT
www.nhsggc.org.uk
Mr Grant S Forgan Date 09 December 2008
Trainee Clinical Psychologist Your Ref
NHS Greater Glasgow and Clyde Our Ref
Dept of Psychological Medicine Directline 0141 211 2123
Academic Centre, Garthavel Royal Fax 0141 211 2811
Hospital, E-mail Liz.Jamieson@ggc.scot.nhs.uk
055 Great Western Road
Glasgow G12 0XH
Dear Mr Forgan
Full title of study: Psychopyhysiological Insomnia and Idiopathic Insomnia:
The Role of self-regulatory behaviour systems
REC reference number: 08/S0701/158

The Research Ethics Committee reviewed the above application at the meeting held on 04
December 2008.

Ethical opinion

Members of the Committee present gave a favourable ethical opinicn of the above research
on the basis described in the application form, protocol and supporting documentation,
subject to the conditions specified below. However this favourable opinion is subject to the
following issues being clarified through the Committee Co-ordinator as soon as possible.
The favourable opinion is not valid until these issues have been answered.

1) The poster states 'Over 65s with Insomnia' whereas the Inclusion/Exclusion Criteria
states 'Participants will be 18 to 65 years of age’. Please clarify.

2) Consent to be contacted in the future regarding other sleep research studies taking
place should be included in the Consent Form. A revised Consent Form is required.

3) There should also be a line in the Consent Form indicating that participants know that all
their information will be kept confidential. Again a revised Consent Form is required.

4) Question A36 has not been fully answered, i.e. whether a computer will be used. Please
clarify.

Conditions of the favourable opinion

The favourable opinion is subject to the following conditions being met prior to the start of
the study.

Management permission or approval must be obtained from each host organisation prior to
the start of the study at the site concerned.
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Management permission at NHS sites (‘R&D approval”) should be obtained from the
relevant care organisation(s) in accordance with NHS research governance arrangements.
Guidance on applying for NHS permission is available in the Integrated Research
Application System or at http://www.rdforum.nhs.uk.

Approved documents

The documents reviewed and approved at the meeting were:

Document Version Date

CV - Professor C Espie

Participant Consent Form — to be revised Version 1 17 November 2008
Participant Information Sheet Version 1 17 November 2008
Advertisement

Questionnaire: Non-Validated

Questionnaire: Validated

Protocol Version 1 17 November 2008
Investigator CV

Application 17 November 2008
Covering Letter 17 November 2008

Membership of the Committee

The members of the Ethics Committee who were present at the meeting are listed on the
attached sheet.

Statement of compliance

The Committee is constituted in accordance with the Governance Arrangements for
Research Ethics Committees (July 2001) and complies fully with the Standard Operating
Procedures for Research Ethics Committees in the UK.

After ethical review

Now that you have completed the application process please visit the National Research
Ethics Website > After Review

You are invited to give your view of the service that you have received from the National
Research Ethics Service and the application procedure. If you wish to make your views
known please use the feedback form available on the website.

The attached document “After ethical review — guidance for researchers” gives detailed
guidance on reporting requirements for studies with a favourable opinion, including:

* Notifying substantial amendments
e Progress and safety reports
¢ Notifying the end of the study

The NRES website also provides guidance on these topics, which is updated in the light of
changes in reporting requirements or procedures.
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We would also like to inform you that we consult regularly with stakeholders to improve our
service. If you would like to join our Reference Group please email
referencegroup@nres.npsa.nhs. uk.

| 08/S0701/158 Please guote this number on all correspondence

With the Committee’s best wishes for the success of this project

Yours sincerely

= ~T .
JG‘/VW\I/.)—(/Y'\
Liz Jamieson

Committee Co-ordinator
On behalf of Martin Hattie, Acting Chair

Enclosures: List of names and professions of members who were present at the
meeting and those who submitted written comments
“After ethical review — guidance for researchers

Copy to: Mr Brian Rae, R&D office for NHS care organisation at lead site
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Primary Care Division

Mr Grant S Forgan

Trainee Clinical Psychologist
Dept of Psychological Medicine
Academic Centre,

Gartnavel Royal Hospital,

1055 Great Western Road
Glasgow G12 0XH

Dear Mr Forgan

Full title of study:

Research Ethics :

Primary Care, Community & Mental Health REC
R&D Directorate

1* Floor — The Tennent Institute

Western Infirmary

38 Church Street

Glasgow G11 6NT

www nhsggc org.uk

NHS

Greater Glasgow
and Clyde

Date 23 December 2008

Your Ref

Our Ref

Directline 0141 211 2123

Fax 0141 211 2811

E-mail Liz.Jamieson@ggc.scot.nhs.uk

Psychophysiological Insomnia and Idiopathic Insomnia:

The Role of self-regulatory behaviour systems

REC reference number:

08/S0701/158

| refer to your letter dated 18" December 2008 in response to my letter dated 9" December

2008.

| can now confirm that you have met the conditions of the approval letter and that the

favourable opinion is now valid.

I have copied all correspondence to R&D to keep them up to date.

| 08/S0701/158

Please quote this number on all correspondence

Yours sincerely

&J’ h

W AL N
Liz Jamieson
Committee Co-ordinator

Copy to:

Mr Brian Rae, R&D
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